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[This is] Thursday afternoon, the 10th of January, 2002. We’re in a sitting 
room in the home of Stephen Schneider’s, in Palo Alto, California . . .

Technically Stanford, California.

. . . surrounded by greenery, and we’re about to begin the first session of 
the AMS Tape Recorded Interview Project. And just wanted to begin by 
thanking you for inviting me here. And to put everything in historical 
context in terms of full disclosure—as I often say, the two of us do go 
back about a hundred years—which is getting closer and closer to the 
truth.

That explains your gray.

Yes. Beyond gray, it’s white now. At any rate, in terms of context, I’d be 
interested in having you comment on how you got first interested in the 
whole general area of science, engineering, technology, natural 
environment. What are your earliest recollections of those kind of 
interests?

According to my parents’ probably apocryphal stories, at two years old I 
was an escape artist. The neighbor called up to announce that I was out on 
the roof, that I had somehow managed, when having been imprisoned in 
my room to take a nap (which is the last thing that I as a two-year-old 
would have wanted to do), somehow I managed to get the windows open, 
and had crawled out on a ledge about forty feet above the ground, and was 
happily removed from there. The response to this—rather than not giving 
me naps—was imprisonment further. They put locks on my windows. So 
they then also put a lock on the inside of the door, and they put it high 
enough so I couldn’t reach it. And according to my mother, I happily 
arrived maybe at two and a half or three down in the kitchen, having been
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locked in the room. And they could not understand this Houdini behavior, 
and I am told that what I did is I pushed the dresser over and used the 
drawers as steps to climb up to eliminate the latch. So I guess from day 
one I had wanderlust and could not be contained. And I had many 
supervisors at NCAR and other places who had to suffer through that 
malady of mine.

So, I always like to use, whenever the resources were hanging around me, 
to do whatever I like to do. But the first real memory I can recall that isn’t 
apocryphal stories from parents (who were both pissed and proud), was 
that my dad got my brother and me a Lionel train set. (And only that we 
should have it now, what it would be worth.) But back then—this is 
probably early fifties—you know, when I was five, six, seven, something 
like that. And that I could probably have spent six hours a day in the 
basement working on those trains. Now my brother who’s more artistic 
had the skills to design scenery and paint it and build houses. I was totally 
clumsy, all thumbs, you know, plus too young. But what I could do is I 
could wire those trains and I could design them, and I could figure out 
ways to get the circuitry to work and get all the lights to go. So we 
immediately divided the labor. He handled the art; I handled the 
technology. And it really was exciting to be able to do that. I still 
remember at that age what a kick that you could—if you learned the 
principles of how it worked, you could make it go. I also remember that I 
read somewhere how you make soap, so I asked my father, well can’t we 
use that gas burner out in the backyard and boil the lard and get the lye 
and make soap? So we made soap one day. And I remember that the soap 
worked, but God with the fat that we used, I can’t remember if it was pig 
fat or whatever.

At what age was this? How old were you?

Oh God, nine maybe, I mean plus or minus two. And the soap worked but 
it stunk, it was terrible. And all it told me was all that effort and I can’t 
even do as well as a nickel bar of soap in the five and ten, and that 
therefore you have to have real skills to design something and make it 
work right. I think that was the first time I recognized that knowledge 
really mattered. That, you know, no matter how much you tinkered, and I 
tinkered with electronics, I tinkered with everything. I tried to build go- 
carts and racing cars. And I remember at fifteen we built a go-cart, and we 
couldn't afford to do it right so we didn’t have brakes, so what we did is 
we put an on/off switch on. And basically when we wanted to stop the car 
[when] it was on full power, well, we just flipped the switch, which shut it 
off! And I remember my friend and I doing this driving around out in the 
streets (illegally of course), you know, making hard left turns and you shut 
the machine off right before you enter the turn, so you slow down and then 
you lean in the turn. And then accidentally, he was driving at the time, his
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knee hit the switch, turning the power on full right in the middle of the 
turn—no helmet, no nothing, skidded out, hit a tree. Amazingly enough, 
nothing happened to him or the go-cart. But those were the days when 
experiments were not lethal when you were lucky. I built all kinds of stuff. 
I remember with a different friend we got a hold of a twenty-two caliber 
rifle, we locked it in a vise, we took two tin cans.

What age was this now?

Probably fourteen.

Okay.

Locked it in a vise that you got from some father, it wasn’t my house, it 
was his. And then got his strobe, connected the wires of the strobe to the 
two tin can lids which were about a half inch apart, and we put them, and 
we put a camera on a light bulb which was right behind the tins cans—or 
right after, the tin cans were right after the light bulb—and we locked the 
twenty-two, shot the twenty-two, you know with the lights out in the 
house, went through the light bulb, and as soon as the bullet exited the 
light bulb it hit the cans and it flashed the strobe. And we have these 
incredible pictures of y’ know this exploding light bulb, you know with 
the strobe. I remember that was really exciting stuff.

What were your parents professionally, and did they encourage these kind 
of excursions?

Well, the last thing they knew about was our go-carts or our little 
excursions with rifles or the rockets I used to build in the backyard. What 
we would do is we’d go get very hard cardboard tubes, make my own 
home-brew gunpowder. I mean, why the pharmacist didn’t turn us in— 
what is this twelve-year-old coming and buying potassium nitrate and 
sulfur for? The charcoal I ground up, you know, myself. I looked up in the 
encyclopedia what the formula is, so we made our own gunpowder and I 
figured I’d enhance it by throwing in match heads. And then we would get 
these fuses which you could get from the sporting goods store for these 
little homemade rockets that were around. So we’d get these light fuses, or 
we’d use a cigarette, which I’d steal from my mother, you know, so that 
we could get far away from the rocket. And then we’d shoot the rocket up. 
And we also would put firecrackers and cherry bombs in the nose of these 
rockets sometimes which would then blow up at the top of the arc. And 
these rockets would fly away and off they went. Only once at the age of 
twelve I performed an experiment with a gasoline can that was empty, and 
I was curious what the vapor would be like, relative to the gas. That was 
not a good experiment. Two hours later at the eye doctor, my cornea
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burned and scratched, I learned that sometimes you have to know what 
you’re doing before you fool around.

Were there any consequences? Were there any restrictions placed upon
you by your parents or by the legal authority in ___________ ? [two voices
at once]

Well, it was very hard for them to put restrictions on me because these 
were all clandestine. I wasn’t stupid, I knew it wasn’t going to be 
approved, so I didn’t tell them. I did it when they were away, you know, 
and when I was home. So I was always doing these kinds of experiments.
I loved doing that sort of thing. And I would take apart TV’s. I would 
actually give myself electric shocks at different voltages to see what they 
felt like—what did AC and DC feel like? Good thing I was lucky and 
probably had rubber shoes on, you know, not too bright.

Were there any role models in the families, any uncles, aunts that you 
recall who were active in technology?

No, my dad is an economist and philosopher of education. My mother is 
an English teacher, and my uncle was a businessman. So there was—I was 
it for the experimental technologist. And one of the things that I have 
learned in reading the psychoanalytic masters like Jung is that children 
often fill the unfilled niche in the family. And I had fairly high-powered 
academic parents and relatives, and therefore it was very tough for a kid to 
compete, even though nobody is competing with you, in the niches that 
were already filled. So I went to the one that was empty, I guess. Maybe 
that was the psychological driver, but I was certainly—my curiosity kept 
getting reinforced, and my little inventions and games worked, for the 
most part, in a Rube Goldberg kind of a sense. But there was always an 
underlying frustration that my lack of expertise and access to resources 
was not making it as good as it could be. And it was as if everything that I 
was building was not quite up to the standards that I held for myself. So 
there was less satisfaction in it, and maybe perhaps a drive to keep trying 
again and again and again—something which continued to mid-life till 
finally I realized that this is neurotic.

What about formal science training in either junior high or high school? I 
recall that you had pretty much of a suburban south shore of Long Island 
upbringing.

Yeah, well I was you know the pretty standard kid. By the time I was 
twelve, thirteen I had a, you know I have a four year older brother who 
had got his junior license and a car. And my interests switched quickly in 
the 1950’s to hot rod building. He was the driver, I was the mechanic.
My parents were the intellectuals who frowned on all this as low brow
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activity, and I was just, you know, pre-hormonal and beginning to bounce, 
and what’s the last thing a kid is going to do when he gets hormonal is to 
do what the parents want. So therefore, as far as I was concerned, school 
was an utter waste of time. About the only thing it could do of value 
would be to teach me how to make a better racing car. And since I wasn’t 
going to get that out of any of my teachers, I basically cut half my classes. 
I did whatever I could get away with. Sleeping late, well, see they both 
worked in New York, my parents, so they didn’t know what I was doing, 
and it was a very simple system in high school. If you were late, you paid 
the price by detention study hall at the end of school.

So I decided hey they’ve got a—it’s a perfectly good quid pro quo. I’m 
late, I am punished. And then what I would do is I would do all my 
homework in the study hall after school, and then I would never bring 
books home, which would entirely infuriate my parents because they were 
thinking I was doing nothing, not knowing that I had stayed after and got 
all of it done. So this worked perfectly for my, you know, rebellious 
adolescent behavior. And then I kept building more racing cars and, in 
fact, my brother and I won trophies at the West Hampton Drag Race. I still 
remember we had a fifty-six Oldsmobile from my grandfather and I knew 
that the idea was not to be the fastest car, but to be there first. So I studied 
principles, you know, and I was probably in physics at the time and said, 
hey, what you want to do is you want to get the gear ratios best. [Phone 
rings]. Hold on one second, just put it on pause.

So let’s pick up again with the racecar bit.

Yes.

So I remembered—I had ridden bikes, and I never—we could never afford 
to get bikes with gears, so when I got into high school my great present 
was a three gear bike, you know one of those old Raleighs. And 
immediately I understood that spinning it faster meant that you could 
accelerate quicker but couldn’t go as fast. And then of course in physics I 
started to understand those principles. So what I did is I went to the 
manuals in the Oldsmobile plant—the Oldsmobile dealership and 
discovered that the—I still remember this, the 5298 convertible had a 3.9 
ratio rear axle, whereas the standard rear axle ratio was 3.23. So that 
meant that the engine would spin more times for each revolution of the 
rear wheels, therefore it would generate more torque, it would accelerate 
faster. It would limit the top speed of the car, but that wasn’t the idea in a 
drag race, it was to get there first, not to be the fastest.

So I leaned early on that you have to optimize to the objective function in 
front of you, and not to somebody’s notion of what’s cool. And so we 
went to West Hampton and here are these two nerdy kids, you know, me a
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fifteen-year-old slightly pudgy, borderline pubescent mechanic who didn’t 
look it at all, and my brother kind of a shy, thin guy—not at all the greasy 
types that you expect in the American Graffiti movies who were our 
competitors.

And our competitor guys had loud mufflers and noisy things and cars that 
went shiny and fast. And we had this beat down old Oldsmobile that we 
had of course shaved the heads to make the compression better and all 
that. And I even admit a little larceny. They are supposed to be stock. We 
made all the modifications you couldn’t discover, like the rear axle. And 
what would happen was, we’d start out down the road. My brother would 
be four car lengths ahead of these guys. They were in disbelief, and by the 
end of the drag race they were roaring up at high speed ten miles an hour 
faster and he’d nose them out to the end. Because we had the rear axle.
And we also bought butyl rubber tires, which were available at the time, 
so that the wheels wouldn’t spin. They liked spinning wheels and smoke 
because it was cool. I said, wait a minute that’s wasting energy—you want 
all the energy to go into the brute acceleration of the car. So we got four 
trophies at West Hampton. Of course my parents knew nothing about this. 
They just thought that we went out to the beach for the day, but I still have 
one of those trophies floating around here now. My brother and I laugh 
about this occasionally.

So those are the sorts of things that I would do. It was not formal science 
education. My parents had a different idea when they saw my having 
interest in science. For example, I would watch the programs on TV then 
like “Hemo the Magnificent.” You know, it was a cartoon science 
creation, when people were beginning to discover microbiology. It was 
utterly fascinating to me. I could have watched it again and again and 
again, but there were no recording machines. And I was absolutely 
fascinated by the space business. And in the eighth grade I tried to make 
rockets, you know, for my [science] project. But they didn’t want you to 
make a rocket that worked. I already was doing that. My rockets were 
ugly, but they flew a hundred feet in the air and they had firecrackers blew 
up. I mean they were functional, they just didn’t look very good. So in the 
eighth grade back in those days you were supposed to make it look like the 
Vanguard, and so I was a lousy artist. So I was not getting good grades for 
my science projects, because they were fluff and I didn’t want fluff—I 
wanted things that worked! And I found myself almost always disaffected 
from school.

The first time I can remember enjoying a science class, was my high 
school physics class when I was sixteen. And the teacher was terrific. I am 
trying to remember his name, Paul something. His name will come back to 
me later. In fact I tried to track him down when I went back to Lawrence 
High School about five years ago, and they said that he had retired and
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asked that his address not be given out, which was too bad. I would have 
liked to thank him for, you know, for letting me go to physics twice a day,
I enjoyed it so much, while cutting English or French which I considered a 
waste of time. And he could have gotten in trouble for that, but maybe he 
was flattered. A kid actually wants to go to his class twice. And I 
remember then, that was the first time that I found things academically 
exciting, because what physics was doing is it was giving me a formalism 
to express what I had already discovered heuristically by experimentation. 
And that began to bring in the sense that rigorous analysis can actually 
eliminate that frustration I had by these heuristic devices that I would 
build that would work, but would always be below what I thought high 
quality was. And that probably was the beginning of my formal interest in 
science and technology, rather than just the informal “build it and hope it 
doesn’t blow me up” kind of background that I had as a single digit and 
teenage kid.

As I figure it, you were graduated from high school in 1962, and then went 
on to the engineering school at Columbia University in New York City. 
How did you pick engineering? How did you pick mechanical 
engineering, and how did you wind up at an engineering school at an Ivy 
League institution?

With my grades?! These are all very interesting questions, Robert, very 
interesting. Paul Johnson, that was his name, the physics teacher—he’s the 
one who told me to go to engineering. And I said to him, engineering, I’m 
terrible at math. The only red grade I ever had in my entire high school 
transcript, despite never taking a book home, was a sixty I once got in one 
of my geometry classes. Of course, what I forgot was if you don’t go to 
class half the time, and you don’t turn in homework half the time (I did it 
about half the time), that they don’t give you good grades, and also you 
don’t learn that much. So I thought of myself as not very good in math, 
but good in science although it turned out, he said that’s not true at all. He 
said, you’re fine in math and that you should think about engineering.

At that time I had a friend, Billy Schwartz, and I didn’t think that he was 
any smarter than I was, he was a contemporary. In fact, he and I had done 
some crazy things together like the twenty-two rifle routine. And he 
applied for early decision to Columbia, and his grades weren’t much better 
than mine. My grades basically were about a low eighties average, which 
was made up of somewhere between ninety-five and ninety-nine in 
Science and History, and seventies in Math and English and Language. 
You know, I did what I liked, and didn’t do what I didn’t like. And when 
he got into Columbia early decision, with his grades no better than mine, I 
said, wait a minute, this can’t be. So I found out that the reason that 
happened is that Columbia was in its second year of accepting four-year 
undergraduates. I think Chervin, was that his name, was in the first class.
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Were you in the first class, weren’t you—or was there one class before 
you?

I think there was one class.

All right, so you were in the second class, so I would have been the third 
class.

Yes.

The class of sixty-six. Maybe there was a class, yes, that’s right because 
Ken Harris was class of sixty-four.

1964.

Yes, so the engineering school used to be a three/two. You’d have three 
years as a liberal arts undergraduate, and then you would switch into two 
years of Engineering. They had just started four-year classes. As a result 
of that they needed students. So there was this pure random event window 
of opportunity. They hadn’t yet got all the applicants they needed, so there 
was actually a chance to get in. So because Billy got in, this was so 
offensive to me, you know, that he could get in to this place, and I guess 
all that pressure from my parents to be an academic elitist, you know, had 
been leaking in, so I scheduled an interview at Columbia. And I went there 
and I still remember the guy, his name was Plaut, the admissions officer. 
And he looked at my record and he says: oh, so you are the kind of person 
who excels at anything he wants to do, but doesn’t always have discipline.

And I said, yes, sir, I think that’s a pretty good honest evaluation of me.
He said, I think you could make it here, but you’ll have to want to. He 
said, and I need to know that you want to. I will make you a deal, he said, 
you haven’t taken much math, but you are a smart kid. You have got eight 
weeks, if you sign up tomorrow, to take the advanced math achievement 
test (and I had had no advanced math classes). He said, you study it on 
your own (which you have to do in college anyway), you get over 600 on 
that test, I will admit you.

I owe this guy a lot. So I did it my usual way. I waited, I waited, I 
procrastinated, I looked at the book. My parents yelled at me that I was 
irresponsible—when are you going to do this, when are you going to do 
this?! Finally, I got a tutor in the neighborhood, about one week before the 
test they give me a test, they tell me it’s hopeless, I can’t do this. Nobody 
tells me anything is hopeless, so maybe they were just really smart 
strategic characters, so what they did is, I said, give me the book, and does 
the book have the solutions to these problems? Yeah. So they gave me the 
book and they gave me a couple of math texts. I was motivated; I probably
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worked four hours a night for the whole week and took one more practice 
test. They couldn’t believe it, they said, my God you might just make it. 
Here, and they gave me some pointers and tips about how to be faster and 
so forth. This was the night before three hours of tutoring. God, that was 
my whole college career, doing everything the night before. And so I set 
my tone then, and I took the test and I still remember to this day I got a 
637 in advanced math without ever having taken an advanced math 
course, and Plaut kept his word and he let me in.

I remember the first day at Columbia, when we all lined up and Dean 
Vreeland looked at us and said, look to the person to your left, and look to 
the person to your right: one of you isn’t going to be here. And that’s not 
like Stanford, where you can’t get in, its impossible to get in, but once you 
get in you can’t flunk out unless you, you know, do something very 
untoward and never show up in class for three years. I mean, they were out 
to bust out half the people, and they did.

And so was Columbia the only option or had you applied to a handful of 
other schools?

Oh, I got rejected at Cornell, and I got into Harper [Harpur College?] in 
the City.

Okay, and were those engineering programs or were those—

Yeah, I think I was going to apply to engineering programs. I wasn’t 
completely sure I wanted to be an engineer, but I had a lot of rapport with 
Paul Johnson, the physics teacher, and he assured me, plus my 637 assured 
me that he was right. You know, hey—I spent one week studying 
mathematics and I just made up for three years worth of being a jerk, and 
not showing up and studying the night before the final and getting a 70.
So I decided maybe I could do this after all and math wouldn’t be my 
prime thing, but I could get by.

And how did you pick mechanical engineering, was it?

I was going to design . . .

Because it was close to auto mechanics?

Yes! I was going to design the world’s best racing car. You know how 
long that lasted? Till my first mechanic design class, which I thought was 
ditch water dull, and I was really interested and excited in physics. I had 
Leon Letterman, now who is a Nobel Prize-winning physicist and a very 
good friend, because we are both interested in science education and 
science policy. I have done actually—I have some funny stories about
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lecturing for Leon at Argonne Labs when he was a director, about ten 
years ago. And I loved Leon’s physics class. It was the only—I couldn’t 
believe I was getting up at 9:00 in the morning to go to a class. I had never 
gone to a 9:00 in the morning class in high school in my life, I just cut and 
took detention. And that changed my view. I said, you know I don’t want 
to do straight mechanical engineering. And I went into what they called 
“Mechanical Engineering Science,” which was basically applied math and 
physics; a lot of EE courses, a lot of courses in the physics department. 
And I got a very rigorous undergraduate education, heavy in math, which 
was not my best grades, but I learned it.

And so as I figure it, in 1966 you did get a Bachelor’s Degree in the 
mechanical engineering, and you somehow wound up continuing at 
Columbia in the graduate program in mechanical engineering.

I met Don Chu, C.K. Chu.

And was that . . .?

He was plasma physics and applied math.

And was that when you were an undergraduate still or in your senior year?

I think it was in my senior year, and he struck me as a really cool guy to 
have as an advisor. He was interested in basketball; he was interested in 
politics; he was interested in how science made a difference in the world, 
not just the science for its own sake. And at the same time he was highly 
rigorous, because he was a Courant Institute-trained numerical analyst. 
And he had skills where you could solve equations that would actually let 
you understand nature or build better devices. And I thought that was all 
pretty neat and I was kind of hoping that I would go on, and work with 
him. So I stayed in the department, plus I was about to get married and 
therefore I wasn’t going to go anywhere, and my then-girlfriend was going 
to be a senior at Barnard, so I said I would stay around and do that. And 
moving into the plasma physics direction, which I didn’t make a firm 
decision to do until probably my second year in graduate school.

The first thing you had to do in that department was take qualifying 
exams. And qualifying exams are nothing like they are today. I mean 
when I think back what Columbia did, it was high stress, almost inhuman. 
What they would do is they would admit to Ph.D. program, but not 
candidacy, oh, maybe ten-twenty students. Then after about a year and a 
half, you know, when you’ve—I had finished my master’s already, you 
had to take the Ph.D. qualifying exam: eight hours, closed book, all the 
classes that you had taken in—had questions on it, now you didn’t have to 
answer every one of them, maybe there were thirty questions, you had to
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answer sixteen, so you know I didn’t have to answer mechanical design 
questions. Everybody had to answer four stars, stars were applied math, 
and I was pretty advanced relative to a lot of my colleagues in that.

And basically what they did is they flunked two thirds and about half of 
the flunkies might be allowed to take it again. We are talking Vietnam 
days. Flunking out of school meant carrying a rifle or however else you 
wanted to try to deal with that situation, so the stress was unbelievable. 
And I bit my nails to the bone. I switched my habits; I probably studied 
eight hours a day, not just my classes. By the time I was a senior I was 
pretty much all A’s; before that I was not even close. And in graduate 
school I can’t remember any B’s. And I studied so intensely for that that I 
ended up being number one. Got through it the first time, and that’s when 
I started to change my perception that I was a mediocre student, that I 
actually could really do well at academic things. But it took something, 
you had to bust your butt.

One thing I forgot to mention, I was interested in—I was fascinated by 
astronomy. And my dad understood the frustration I was having with not 
having really good quality instruments and things I built myself. He said 
let’s go get good stuff. So we drove down to Edmund Scientific in 
Barrington, New Jersey, and bought a tube, bought a four-inch subjective 
lens with a sixty-inch focal length, bought the rack and pinion, bought all 
the equipment. We took it to a machinist who cut it and trued it and made 
the holes so that we could screw it in. We painted the inside of the tube 
black, bought a mount, and I had my telescope. And I remember me, the 
guy who could never possibly wake up in the middle of the night, waking 
up, setting my alarm to go out and see Jupiter. So I set it for like five in the 
morning, go out in freezing weather, its wintertime, it was probably 
around my birthday, so it was in February, I was thirteen, thirty degrees 
outside. I am out there, and . . .

END OF TAPE 1, SIDE 1
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. . . on the 10th of January and I was in an astronomy aside. Right now the 
tape must have gotten past the plastic and onto the real magnetic part, 
okay. So there I was at four in the morning, you know, at thirteen years 
old, not even shivering, all excited. The very first use of my telescope, 
other than, you know, looking at the neighbors’ windows. And there is this 
non-twinkling planet which I presumed is Jupiter, although it didn’t look 
as bright as I thought it should be, and I, y’know, adjust the telescope, and 
get it in there and I start turning the focus and, you know, waiting for the 
Galileo moment of seeing the moons of Jupiter, and this particular Jupiter 
had rings. I was so excited I was beside myself. I had seen Saturn, now I 
had seen a hundred pictures of Saturn, but the absolute thrill particularly 
since it was blurred and went in focus. It was a Hollywood moment by 
sheer accident—that that came out and that was so exciting, it just drove 
me nuts. And I think that was part of what was lingering underneath as an 
interest in science, not just technology. Plus my telescope was well built, it 
was machined, it had good parts, I didn’t build it myself, which was 
against my principles but damn-it this one worked. And this was a good 
machine and I used it all the time. I found nebulae, I then found Jupiter 
later. I had a really good time with it.

Then my parents said, oh what you need is to go to the Junior Astronomy 
club. So they dragged me from Long Island to New York. I went to the 
Junior Astronomy Club, filled with kids who were in high school, Bronx 
High School of Science and Stuyvesant. What a bunch of nerds, all they 
were doing was studying valances and chemistry and all this stuff that I 
was totally uninterested in. They destroyed astronomy for me and in less 
than two sessions I wouldn’t go back. It lost all its interest, it had no 
context.

Very interesting interlude into the science of astronomy. Now did you ever 
compare childhood experiences with, perhaps Carl Sagan?

No, not about that, I never talked to Carl about that kind of stuff. Just 
found it fascinating and he and I spent much more of our time talking 
about popularizing science and saving the world and that will come later.

Okay, I am sure it will.

The other thing that I recall is, when I, earlier than this, when I was eight, I 
forgot this too, because nature was an important part of me. I would go 
crabbing on the dock all the time, and my brother and I, and it just amazed 
me that we could put bait in these traps, drop them down into the murky 
dark water and up came the blue claws, they were in there. And that I
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found kind of fascinating. And I also was just beginning to think at the 
time you know you could get them at some tides and not at other tides, and 
I was starting to think about how nature worked. And there was a patch of 
woods still left in this Long Island suburb, that was only twenty miles 
from New York City, and only a few miles from the Queens border. And 
this patch of woods was owned by the water company, so they still hadn’t 
developed it yet. Maybe they were trying to have a clean watershed, but 
you know one square mile amidst the pavement and the housing 
developments of Long Island in the 1950’s. I called it the deep dark forest, 
and we’re talking, you know, a full old growth, y’know, hundreds of year 
old with hundred foot oak trees and maples and all that. And we used to 
walk through that woods. I knew every path in that woods. My parents 
would drop my brother and myself and some friends off there, and we’d 
spend the day, we’d take a picnic lunch, and it was just, I ‘d get dirty as 
hell crawling in the mud, looking at the ants, doing all this stuff.

Then there was a hurricane. The hurricane came and it blew down half the 
trees. Oh, I was, you know, a kid in heaven. I was looking at all these 
giant root balls and the damages that were done, and trying to figure out, 
you know, how things would grow back. And then the next year I’d see 
saplings coming up in the old growth. So I was getting a beginning of 
practical ecology, and little did I know that my conservation ethic was 
soon to be born, because the next year they locked it off and it was 
knocked down and turned into Woodmere Park, into a housing 
development. And there went that patch of green, that, you know, that one 
area where this young child was able to have transcendental moments with 
nature that were certainly less important to developers and economists 
than development dollars. And I didn’t know it at the time, but that spirit 
was going to return with a vengeance later on, and I’d spend a great deal 
of passion trying to protect remnant patches of forests and other things 
from not just developments, but from having their climatic niches driven 
out from under them by human excesses.

Okay, shall we return to the graduate school experience?

Okay, so end of early childhood aside.

As I recall your thesis topic involved fairly extensive, at the time, 
computational effort, involving the numerical assimilation of an MHD 
shock tube to try to get some understanding of some experimental results 
that some plasma physicists found in the lab at Columbia. How did that 
particular thesis area present itself to you, and how did you get involved in 
computational activities?

Well, I made the selection of John Chu as a thesis advisor, not based on 
the fact that I had passionate interest to be a plasma physicist or a
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numerical fluid mechanics person, but because I liked his style. I liked the 
way he did rigorous science, yet cared about its applications in the world. 
He was an applied math, applied physics person. He once told me if what 
you do doesn’t make a difference in the world, what good is it? You know, 
and that was quite consistent with the early passions that I had developed, 
you know, seeing that forest cut down. You know you have to do 
something to stop that. I didn’t just want to discover something just for its 
own sake. Yes, I was curiosity driven, but I wanted what I did to make a 
difference in the world. That was always a deep and abiding passion in 
me. I remember, for example, this is an aside from the question of the 
graduate school, but it will lead you to why I liked John Chu, and 
therefore ended up with the problem that he happened to have had a grant 
to do. Just the short answer to how I got to do that problem: He had the 
money; I was his graduate research assistant. I had a 2-S deferment; I 
wasn’t prepared to look this gift horse in the mouth! And I had no way to 
pick a better problem on my own, so I did the one he assigned me, 
although I—he didn’t—once he assigned the problem I was kind of on my 
own to do it.

But the old age gray matter, let me see—I was going to tell an aside, oh, 
yes. My parents, the literary types, loved the theatre, and one of the 
advantages I had, I was not rebelling by the time I was in graduate school, 
so when they offered to take me to the theatre I would go and was happy 
to see them. So they took me to the see the Bertolt Brecht play Galileo, 
and the scene that I am about to describe I now teach in my freshman 
seminar, “Environmental Literacy.” Anyhow, the New York State Theatre 
had just opened up at Lincoln Center and Galileo was being played by the 
very famous young English actor (oh, hell, put it on pause while I think of 
the name). Anyhow I believe this was the inaugural year of the New York 
State Theatre, probably mid-sixties, and I liked Bertolt Brecht, you know 
the theatre of the absurd, but this was not an absurd play, this was a 
serious play. And I think my folks knew that I’d like Galileo, because it 
was about the church/science conflict. And this y’know new young actor 
Anthony Hopkins, you know, that was just beginning to become heard of 
then was playing Galileo.

And I watched the play and Galileo and his monk friend—whose 
name I forgot, and although I should remember since I have been teaching 
this lately—build the tube, the telescope, and they see the moons of 
Jupiter, and they repeat the excitement that I had when I looked at the 
rings of Saturn, except they had a bit more political implications, because 
when they looked at Jupiter and saw the moons, which they didn’t know 
were moons at the time, they thought they were other small planets. And 
then they noticed they moved. And then they noticed that the four moons, 
one would disappear for a while and then come back. And it was soon 
clear that it was going behind the planet. And Galileo was beside himself 
with excitement, and his great and curious scientific friend the monk was
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in deep depression. Because they both realized that they had just shattered 
the celestial spheres rationalization of the Church—infallible doctrine.
And they then had a great philosophical debate, and Galileo could see 
absolutely nothing wrong whatever in explaining the discoveries of the 
great creation of God. And the monk knew right away that this would be 
challenging the wisdom of the leaders of the Church and that, what but the 
people have nothing else, argued the monk—I mean we can’t take away 
from them their confidence in the mother church. And Galileo said, but the 
information is of the wonders of nature. What could be a better testimony 
to God?!

And I remember at the time clearly which side I was on, and that anytime 
you make discoveries which fly in the face of power, you will be shown 
the torture instruments. It was a very strong and moving play for me, and 
that’s one of the reasons why I think I was gravitating toward John Chu, 
because he was entirely furious at the political situation at the time, 
ranging from Vietnam to Civil Rights injustices, and was very 
encouraging about doing things. He and I and his daughter Barbara went 
to canvass for Eugene McCarthy. Of course that was later—no, in sixty- 
eight, right around the time when I’m taking my qualifying exams before I 
picked my Ph.D. topic. And I remember we went to a small labor town in 
New Britain, Connecticut. And I had a lot of success in canvassing, we 
split up, and he had a lot of trouble, until I realized that what he was 
running into was good old American racism. He was running into a case of 
“yellow peril.” And when he and I went together it was a different thing 
than when he went alone with his daughter. It was really very 
disconcerting to me to observe that from the American working class, 
when we were canvassing, different reactions that we got.

Anyhow I think that’s what pushed me toward Chu, and I was going to 
work with this guy regardless of what topic he suggested. And he said, 
well you’re good at numerical methods. And in fact I should have said 
first that Barbara Casmin—who became my first wife, who was a senior at 
Barnard at the time—and I, when I was a first year graduate student, took 
a four and a half point two semester (four and a half points each semester) 
class in the math department, a graduate course in math. I never thought I 
would ever take a graduate course in the math department. All the math 
courses I took were engineering math, where instead of theorem proof you 
got problem solving. It was rigorous, but you weren’t caring about 
whether or not the equations were right, you were figuring out how to 
solve them. And I liked that a lot, and I was never enamored at all with the 
approach of the math department.

And I still remember Sergei Lange, had to take a class from Sergei Lange 
with his notes, all theorem proof, theorem proof, Sergei Lange taking out 
full-page ads about how horrible the American administration and value
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system was. And then in the riots, they said they disturbed his 
concentration after he helped create this consternation, and then he went 
off on sabbatical, I mean what a hypocrite. But anyhow, I was totally 
disenchanted with that math department.

But this class was wonderful. It was taught by a guy named Pat Sturbens 
who was an IBM adjunct professor. And what he did was theorem proof 
numerical methods in the class, and the homework problems were solving 
what we had just learned the theory of in the class on the computer. It was 
the single most important course I ever took in school. Because it taught 
me a trade, and the trade was how to solve partial differential equations on 
the computer. And later on I learned I could solve those partial differential 
equations in climate, in plasma physics, in ecology and in economics! And 
that is a skill that has stayed with me ever since, for which I am eternally 
grateful for that phenomenal, you know, rigorous class in numerical 
methods.

So I took that class, first couldn’t believe that I actually got an A or an A+ 
in a math class, in the math department! And that I took in the first year 
and then there was John Chu, a numerical methods person, saying you’ve 
got the skills now, why don’t you come and do this numerical problem— 
which is to simulate in 1-D the behavior of the shock tube in the basement, 
mock twenty thousand electromagnetic shocks, first as a magneto- 
hydrodynamics problem and then later as a two-temperature, that is an ion 
and electron, you know, fluid separate equations. And basically that meant 
that I had to learn something brand new. I had to learn MHD, I didn’t 
know anything about it. So I took the graduate course in NE&M, Clad 
Jackson, Classic Electro-Dynamics. Had already taken the Carslon 
Yeager, that was the advanced heat transfer class, which was also solving 
partial differential equations. But it was solving it the old-fashioned 
English way. You were solving them analytically; you were leaning about 
greens functions, learning about how you use linearizations to deal with 
these problems.

Later on of course, that was wonderful preparation for making me learn 
how to think. Now they have fancy names like “adjoint methods,” but of 
course I view them as a waste of time, just solve them numerically and 
solve the whole non-linear problem. What are you doing all this stuff for? 
People in the, you know, Victorian era didn’t have computers so they had 
to have tricks, so—but anyhow it was very good for training your brain so 
I learned the—in heat transfer how to solve these equations and I had 
learned in numerical methods how to solve them by another way. I took 
advanced partial differentiation equations from Chu, and E&M was pretty 
easy. You know everybody said how hard it was—I loved it, I thought it 
was really interesting, you know, good stuff. And that gave me the 
background to where I could numerically solve my magneto-
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hydrodynamics equations. In the beginning, I didn’t know what I was 
doing. I was a programmer who knew numerical methods, and I was 
solving the equations that I was given, in a few papers, for how the shock 
tube worked. But then the more you play, the more you learn, and then 
you start doing sensitivity analysis, and varying parameters, and changing 
things, and pretty soon you start understanding what you are doing. It took 
me about a year, year and a half.

All of this was taking place—my qualifying exam, my choosing of a 
thesis topic—in the middle of my second year in graduate school, which 
happened to have been the spring of 1968 at Columbia, what an interesting 
time. There was a riot; there was a protest. I was politically oriented. I 
opposed the war in Vietnam. I agreed with a whole number of things the 
protesters said.

There was an occupation of several buildings on campus.

Yes, there was an occupation, I was not part of that. What I could not 
handle was the “you’re with us or you’re against us” mentality of the 
Students for a Democratic Society. I couldn’t handle their willingness to 
rationalize the black occupation as a racist separation that these people 
have been oppressed and are therefore entitled to be counter-racists—I 
said no, they’re not. They ‘re no more entitled to anti-white racism than 
we are to anti-black racism. So I found myself in a small minority of the 
campus that had sympathies with the goals of the protesters and had zero 
patience with their intolerance and their rigidity. And I had equal 
impatience with, you know, we called those “the pukes”—they were so 
supercilious and sanctimonious, they were disgusting. And then there were 
the jocks on the other side, the “alrightniks”, you know, waving the flag 
and wrapping themselves up like George Bush today in patriotism, in 
opposing that, when I thought the basic causes of the protesters were 
fundamentally correct, but that this mindless “you are with us or you are 
against us, it’s all one cause, and we determine the methods” was a bunch 
of garbage! So this was what was going on at the time.

So I sat there in fascination, attending the Archibald Cox hearings, 
because my classes were either canceled or turned into pass/fail, so I knew 
I wasn’t going to fail. To this day I am still lousy at statistical mechanics 
because my statistical mechanics course in the Physics Department was 
taught by a left-wing radical who said that none of us should go to class, 
we should be out there on the barricades. But some of us said we still need 
credit for this class, so he made a deal that, you know, if we did homework 
he‘d give us a pass. So I had a fair amount of time, and I think that was the 
only class I was taking then, and I, you know, listened and learned 
everything I could learn about this. Then the trustees decided under 
pressure that they were going to have a committee to restructure the 
university and create an academic senate to deal with grievances. This was 
their attempt to try to hold the campus together without giving in to the
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demands of the radicals. And the engineering school had a student council, 
and it put up a slate of people, and I read what they wanted to do, and I 
thought it was ridiculous! It was alrightnik; it was business as usual. It 
wasn’t calling for true change. It was calling for getting back to, you 
know, to quiet as quickly as possible. And I wasn’t against quiet, but I was 
certainly against ignoring the real and fundamental issues that underlie the 
troubles that still were there. I thought it was just as ridiculous to throw 
bricks through bank windows because there was a police riot, and believe 
that, you know, the whole world was against you, as I did to think that we 
should go on and do nothing more than make money. I felt like a lost 
generation. I was in a fraternity when I was at Columbia.

As an undergraduate.

As an undergrad. And the dominant paradigm was getting into the Blue 
Key and the Van Am Societies, you know, the service societies that were 
the college equivalent of Rotary and those kinds of clubs. And why did 
people get into them, because the Harvard Law School admissions liked 
them. I mean, get into it because it does some good. I mean, what attitudes 
people had. Well, they would take gut courses so they could get into 
Columbia Medical School. You go to college because you have an 
opportunity to work with these great professors. You are at an Ivy League 
school, and they are taking guts to get into medical school—my God, 
these aren’t going to be my doctors, these aren’t intellectuals, these are 
mechanics. You know, I was really offended by that group, and then in 
1968 I go back to my old fraternity, and these students who, all they want 
to do, is taking a shit was political. They want to throw a brick through a 
bank window because it was a police riot. It was like—I felt like this lost 
generation between the group that thought being a Wall Street lawyer or a 
gynecologist was the only trip for life, and that’s why you went to school, 
and the next group who thought that if you weren’t tearing the society 
down you weren’t doing any good. You know, I really felt isolated, you 
remember that, it was a very narrow window for which you could actually 
not believe that you had to go to school for the purpose of getting wealthy 
and having three cars, and at the same time going to school was not a 
mechanism for the destruction of society.

And the age difference was about two-three years.

Two-three years. It was—we ought to really do a play on it or a movie. 
Because I don’t think people today could understand what a radical 
change in values there was, and that, you know, the class of sort of ’65,
’66 and 67, that was it. That was the transition generation between the 
fifties values of two refrigerators, cars and suburban houses and the late 
sixties, early seventies values of rejecting society.
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It was a radical, rapid paradigm shift.

That’s right. I mean I could play the Bob Dylan songs, you know, about 
you know, get out of the way if you don’t lend a hand, and understand 
that, yet at the same time I didn’t think that radicalism was the right 
answer. I thought that fundamental value change is the right answer, but it 
should be evolutionary to prevent violence, and that was the view that I 
had. So I read this engineering school palaver from the student council. 
They were looking for calmness and for, y’ know, reminded me of the 
“let’s get back to normalcy.” That wasn’t the point of this, this was to take 
the opportunity brought about by the radicals whose agenda was 
fundamentally right, but whose methods were inappropriate—so let’s take 
the opportunity that they gave us, and let’s therefore use this historic 
chance to restructure the university in a positive way and get quiet, but not 
normalcy.

The real word by the way is ‘normality’—it was that party was an idiot 
and didn’t know any grammar.

So I wrote a one pager, which said exactly that—that this is a historic 
opportunity for change; we should not be going back to business as usual; 
at the same time, we have to observe reasonable and civil methods, 
because when people are tearing at each other and insisting on absolute 
values the only thing that one can do in a state of absolute values is 
subjugation of violence, both of which are bad, so let’s have some 
negotiations and let’s set the senate up. I put this in the box of every 
engineering student. So here was the slate of official candidates, and there 
is this one guy who put a flyer on the walls and in everybody’s box, guess 
who won!

You.

So I was the engineering school’s representative to the Temple committee. 
The student council was hysterical and furious—who are you, you can’t 
do this, well, I certainly can do this, not only can I, but I won. So I then 
spent this transition second year in ‘68 and then, late in the fall of ’68, 
when I was still just being a programmer programming MHD equations I 
didn’t understand, and not very excited by it, sort of finished with classes 
and too early in my research to know what it means. And I spent about 
half my time, became vice chair of the committee, met with Allan Temple 
the president of Chase Manhattan Bank. A nice old guy, initially it was, 
you know he couldn’t tell us from SDS. He told really fast, I brought him 
back to the A. E. Pi Fraternity with all those kids wanting to bite his head 
off. He came with a three-piece suit, there was no communication, and the 
whole thing was hostile, it was really bad.
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And about two weeks later I said, Allan let’s do this again. I said, do you 
have a polo shirt? He got it. He came in a polo shirt, he was looser, 
students backed away, he came again, it was progress. They actually 
started evolving a conversation—it was really nice to watch that happen.
So then he invites me and the chair to go to the fifty-eighth floor of the 
Chase Manhattan Bank building over Park Avenue and to have lunch and 
discuss, you know, the restructuring of the senate. And there we’re sitting 
in this boardroom, now he is in a three piece suit because it’s his lair, 
looking down. I’m just wearing ordinary clothes, looking probably a little 
nicer than ordinary, but not tie and jacket, looking down at the taxis which 
looked like model railroad cars below, and having old black men in red 
bellboy suits come up to serve us and ask me if I wanted my shoes shined. 
So I had to take Allan aside and explain to him that this metaphor would 
not be a good way to, for him to be credible in negotiating with the 
students at Columbia, because that’s precisely the image that they had of 
the trustees and why they were so alienated. That this kind of image was 
alien to us, and we felt represented a poor system of values, and while I 
understood that that was his culture and his generation and his particular 
environment, and I was able to say that and he was able to take it. It was 
really a very interesting experience.

The other thing I remember about that—I still can identify this as a 
loss of mentor syndrome—is there were some professors who were very 
famous who had said really good things during the riots, but when I came 
to negotiate with them, to help set up the senate, I discovered that just 
because they said wonderful things and they had ideologies I liked, they 
could be egotistical assholes of the first rank. And that other people who 
were less articulate and maybe didn’t share my values could be really 
decent human beings when you work with them closely, and be honest and 
open. And it was a really major lesson that I learned in the year and a half- 
two years that we created the Columbia senate in the Temple committee. 
Of course SDS just kept calling us illegitimate negotiators with illegal 
authority. And they refused to participate and they essentially took 
themselves out of the picture. And we were able to effect real change that 
was made possible by the bloody heads of the radicals, and I never felt 
very guilty about it. You know, they wanted to get their heads bloodied 
and what did they expect, a bunch of rich kids protesting against American 
patriotism, when you had a lower middle class culture of police brought 
up in parochial schools under discipline—well they think they aren’t going 
to swing batons and hide their badges, what did they expect?! I mean I 
knew that was going to happen, as soon as the police started on campus I 
left. I mean you are not going to help the world by getting your head 
smashed. And on the other hand, I admit if they hadn’t made that sacrifice 
we might not have had the, you know the capacity to get enough apathetic 
people in the middle on board to restructure the university. So Columbia 
was one of the first in creating academic senates and some 
democratization of the academic process, which has remained to this day.
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So I had a hell of an experience in graduate education in practical 
politics and institution building, as a result of the riot occurring just at the 
time that I was between classes and research. I had finished qualifying 
exams in the winter. This happened in the spring. I was done with classes, 
and I was programming all these equations I didn’t understand. So I would 
do them half-time and spent the other half-time doing this. And John Chu 
approved, because he thought that this was an important thing for me to do 
at this time in history, and he had exactly the same feeling. The one thing I 
remember is I already learned about redundancy. I knew that students had 
taken over the offices of professors and occupied buildings, and I had two 
and a half boxes of punch cards that I had put my life into, and you can 
bet, in spite of the fact that I knew it was wasting paper, that every week 
when I had more than ten or twenty cards changed, I made a spare copy of 
those punch cards, and brought the box home, because I never knew 
whether my building was going to be taken over, and in some act of 
hysterical paranoid rage, the radicals were going to overturn all these cards 
in the room. Because they had done it in a number of places, like that 
lunatic who bombed the computing center in Wisconsin, and somehow 
rationalized that as an act of political courage. We have seen examples of 
that more recently.

Right. And so at what point were you able to reduce the level of your 
political activity and actually devote full time to thesis work?

Oh I can’t remember exactly—I basically started fading out because it 
wasn’t necessary. The other members of the committee, you know sort of 
rubber stamped what we two primary guys, I guess it was Roy Bercaw 
who was the chair and I primarily did, and we had a few other people. The 
president assigned a woman whose name I forgot, she was Swiss, to you 
know from the university to help, so we literally had an administrator who 
was keeping records on all these things. And we were able to, you know, 
with the negotiations with Allan Temple and with people from the 
university, help fashion a plan. I think by the time they implemented the 
senate I was pretty much out of the process. I was sort of there at the 
creation. By that time, I kind of understood what my thesis meant, and it 
was getting pretty exciting. I guess it was by ‘69 that I pretty well was 
now working twelve hours a day on magneto-hydrodynamics.

And what about interaction with either the faculty . . .

END OF TAPE 1, SIDE 2
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This is tape number two, it‘s about 5:40 on the tenth of January. We are 
picking up where we left off. And at the time you were back fulltime on 
your thesis work, to what extent did you have the opportunity to work with 
faculty and other graduate students and post-docs who were actually doing 
the experimental work on the shock tube and compare the computational 
results with their experimental results?

Now remember I was trained in mechanical engineering, applied math, 
applied physics. I knew nothing about plasma physics. I didn’t get to take 
a course in plasma physics until probably the second half of 1968 and the 
first half of 1969. So I was solving these equations in a medium I didn’t 
understand. I would then go to the plasma physics seminars, you probably 
went to them, and I didn’t know what was going on, it was very 
frustrating. I mean, this was good training for the fact that I was going to 
change careers three or four times later on and I was going to learn all 
kinds of fields that I didn’t know.

And one of the things I learned early is that you can learn a field 
from text books and basic papers, and I was reading them. But I also 
learned that you can learn a field by going to seminars. And the best way 
to know how not to be fooled was to listen to Gross, Bob Gross, who ran 
the plasma lab and John Chu argue with the seminar speakers. They would 
argue and argue and argue, and then they would get responses. And in the 
process I began to learn where the cutting edge problems in the field were, 
without yet understanding the fundamental underlying principles. You 
know, I had to take two classes for that to happen and read a bunch of 
papers.

Meanwhile I am solving these equations. So I wasn’t, to answer your 
question, anywhere near ready to interact with the experimentalists 
downstairs running the shock tube because I didn’t know what a magnetic 
probe was; I didn’t know what a current sheet was. I didn’t know what 
these things were. I certainly knew what a shock wave was, I understood 
what shock structure was, and I was going to solve for that. And I knew 
that I was going to solve this by a numerical method which was a transient 
solution to MHD equations. And I knew that I wasn’t going to have to 
deal with the mathematical problems of multipli-unstable shock waves 
because that trick that I learned, actually from Bob Towsig and John Chu, 
of using a transient numerical method would eliminate unstable modes. 
You wouldn’t know what they are. Never mind the mathematics of it. If 
they are unstable, who cares. It’s only, you know, theoretical to know that. 
By the way, later on Galchen and I used exactly that principle of the first 
paper that ever was written on numerical stability of climate models. 
Anyhow, I learned that from listening to Chu and Towsig give a talk and
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argue with people, when they used a numerical method rather than an 
analytic method, and people said it wasn’t elegant. And they said, but we 
got the answer—your elegant methods can’t get the answer because the 
mathematics is too hard. Anyhow I always liked Chu’s style.

So I went to these seminars, and started learning plasma physics. 
Initially sitting there lost ninety percent of the time, and then eighty 
percent of the time, and then seventy percent of the time. You know as I 
learned more and more, I got more and more references. Finally I started 
getting results, but I wasn’t completely sure how to interpret them, 
because I still didn’t really understand what was going on in the shock 
tube in the basement.

So it was just about getting time and that’s when a good adviser 
stepped in. He said, okay it is time for you to start applying your results to 
the work downstairs. So I said, oh so you need [that] I should go talk to 
the experimentalists. He said no, I think you should talk to Benny 
Leonard, who is the young post-doc from Australia, who actually was 
more of a numerical person, but had not spent the year and a half writing 
an MHD code. So I gave Benny my code, which I believe I did to you as 
well, and this was my first code, the one that had just one fluid. And then 
spent a lot of time going over it. And what he did was he took my results 
and re-plotted it in a way that I didn’t know to do, which was to put it in a 
coordinate system, and in a diagnostic framework that was exactly the 
same as the diagnostics that were being physically observed in the shock 
tube below. So when the shock tube—what you are doing is you drill a 
hole in the side of the tube, and you put a magnetic probe in it, and all the 
magnetic probe sees is a disturbed magnetic field as the shock wave, and 
then the current sheet goes by.

So what I was doing is I was showing my shock wave like a movie, 
but that’s not what the probe was seeing because the probe was fixed in 
one place. So he just did a transformation of what I had already done, and 
got a magnetic profile from my numerical simulations that were done in 
now the same frame as the shock tube. And then he got photographs from 
what the shock tube was and looked at them, and they were almost 
identical, and they explained exactly what was going on in the shock tube 
that nobody knew. So it was unbelievably exciting, because I now had 
numerically explained what the first bump and the second bump that they 
were always seeing were. The first bump was a shock; the second bump 
was current sheet. And we could reproduce it. We could fool around with 
parameters, we could match their probes. So I mean it was Benny that 
said—knew enough about the shock tube, and what I was doing to say, 
let’s take a fixed port and do it that way rather than the movie-like way I 
was doing it, and then of course this became exciting. Everybody in the 
place was all a-buzz, and the experimentalists who were always laughing 
about the theorists, and the theorists always having their nose in the air 
about the experimentalists, were each quoting each other. I mean this was 
really really exciting.
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So I went from being this obscure guy over there who was primarily 
known because he was a really good leader of the reconstruction of the 
university, to somebody who is now the hero of explaining how the shock 
tube works, and showing that they are really getting something that they 
always thought they were. So that was very nice. This was probably by
1969, and we wrote up a paper for the physics of fluids, you know, which 
was a Schneider, Chu and Leonard that went—breezed through refereeing, 
and really was a nice thing. Then I began the hard part of my thesis which 
was the second part, which was not MHD one fluid with the ions and the 
electrons were together, but recognizing that electrons will have an 
entirely different behavior. They are light and fast—they will have a much 
fatter shock, and there will be two shocks. There will be an electron shock 
and another one. And now I had to do interactive equations. Of course 
later on, when I built climate models, where I had an upper layer of the 
ocean and a deep layer of the ocean, it was the same thing, slightly less 
physics in it, but nonetheless very similar stuff.

So what I was really doing was learning how to solve, you know, 
typical classes of problems in applied physics. And what basically I did 
with the two-temperature one is showed that there would be a precursor of 
electrons going through, and that required more sophisticated 
measurements. They then even had me calculate how hot it was, you 
know, so I calculated electron volts, and under various conditions, to see if 
they would be getting fusion because they actually are observing neutrons. 
I never put fusion equations into my stuff. I told Chu this is enough. It is 
time to stop, it is four and a half years, I have a second Physics of Fluids 
paper single authored here because we were able to get the electron and 
ion fluids separated. I am not going to do any more. Now something 
happened at this time that I didn’t tell John Chu till many years later. And 
that . . .

What year was this?

1970.

1970.

Early 1970.

As I recall the first birthday______ .

Before that Joe Smagorinsky came around and gave a talk at the Plasma 
Physics Colloquium.

At Columbia.
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Schneider: At Columbia on numerical modeling of the atmosphere and climate. By 
this time I knew something, and I really enjoyed his talk. And that struck 
me as very interesting. It reminded me of those hurricanes, you know, that 
I was interested in when I was nine years old that I found fascinating. I 
forgot to mention, when I was nine my Dad got us an anamometer which 
we put on the roof, and in the hurricanes we used to look at the needle 
hoping we would get up to a hundred, you know. Well, everybody else in 
the world was saying, God the trees are going to blow the house—break 
the house, I wanted it to go up there because it was exciting. Anyhow so 
Smag comes and gives a talk, which was interesting about geophysical 
fluid dynamics. I didn’t know anything about geophysical fluid dynamics 
but basically it was yet another application of basic principles of fluid 
mechanics, so I knew a lot about MHD but I didn’t know how to do 
anything on a rotating sphere. We didn’t do that kind of stuff, but I figure 
well that’s an additional complication, so for—to do this in climate you 
have to add—I was doing one and a half dimensional models, you have to 
do 3-D models and you have to have rotations, but then you don’t have to 
worry about ions and electrons and shock structure. So you win one, you 
lose one, it probably is a tractable problem.

So it started to interest me, when I was thinking about maybe I 
should do a post doc. on this stuff. This stuff looks pretty interesting. But I 
banished the thought because my thesis was, you know, very well 
received. Chu said, oh you can do—why don’t you go get a post doc. at 
the Naval Research Lab or at Los Alamos, and you know you can go 
anywhere that you have explained how the shock tube works. I was, 
y’know, kind of a rising young star in this field because thanks to Benny 
Leonard finally showing me the right way to frame my answers, we were 
able to explain what was going on downstairs. So we had this theoretical 
numerical, on the one hand, and experimental, on the other, agreement 
which is so rare that it really was fun.

Anyhow so then I see Smag’s talk and that was exciting, and then I 
look at the catalogue and I see that there are two classes at Columbia, 
three maybe, on climate and atmospheres. One is taught by a guy named 
Ishtiak Rasool (R-a-s-o-o-l) and it’s a graduate seminar on planetary 
atmospheres. Another was taught by Wally Broker on oceanography. And 
there was this class in geography. Columbia had a geography department 
then, before they became elitist like Stanford and other places, and 
declared it a non-discipline and shut them down. Now they probably have 
to rebuild them because we are getting interdisciplinary again.

But in any case, so I sat in on the climatology course, taught by a guy 
named John Oliver, found it fascinating and very easy. I mean I just sat in 
there and it was very qualitative, but at the same time I was learning all the 
basic concepts. The homework assignments in a graduate course were 
plotting graphs of temperature. I mean I did not consider this, having come 
from a plasma physics and applied math background, as very rigorous. 
Nevertheless it was really interesting stuff. Broker and Gordon, Arnold
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Gordon’s class which I sat in on, was also really interesting stuff, more 
rigorous but still not solving partial differential equations, that’s not what 
those guys do. It was, you know, box modeling and qualitative 
descriptions. But the really fascinating one was Ishtiak Rasool’s planetary 
atmosphere seminar: Why was Mars cold, Venus hot? Why did the earth 
not run away? How did a cold trap work? How does the greenhouse effect 
work? That was just absolutely fascinating stuff.

Four people were in the class, one was Zvi Galchen, who was an 
applied math student, in geology I guess, and geophysics, and me and then 
two others I don’t remember. And Rasool was the number two guy at the 
Goddard Institute for Space Studies. And largely a satellite meteorologist 
instrument guy, but also with lots of planetary interests. And he had a 
phenomenal sense of what was important, rather than being the 
methodologist himself. And he knew exactly who to hire, and he had just 
hired a young post-doc. to do ready-to-transfer calculations of planetary 
atmospheres, named James Hanson. And he was in the institute run by 
Robert Jastro, that was the Institute for Astrophysics, which everybody 
called the Institute for Jastrophysics, because Jastro was a tyrant who 
demanded everything to be done exactly the way he wanted—call people 
up at Saturday afternoon or Sunday night and say, I need you down here 
right now because I have an idea! You know, and if people said I’m in the 
middle of my kid’s birthday party—“You want a job?!”—you know, he 
would do that all the time. He was not a popular guy. But the Institute was 
an oasis of a NASA lab, right located over Tom’s restaurant made famous 
by Seinfeld and . . .

A few years later.

A few years later, right. And it had its own IBM 360. Didn’t have to wait 
in the long lines at Columbia, you could get quick access to a machine just 
as fast as theirs with a hundred users instead of five thousand. And Rasool 
was number two, and we used to have all kinds of fun meetings there, and 
they were just getting into meteorology. Because Jastro saw the money 
dropping off in astrophysics, and hired Mill Talum and I guess Richard 
Sommerville as a post-doc. Jim Hanson was there by Rasool, not by 
Jastro, to do planetary atmospheres. And then I was brought in by Rasool. 
Then I’m doing all this while I’m doing my two-temperature 
hydrodynamics code. And I admit I didn’t mention any of this to my 
plasma physics senior colleagues because, you know, they don’t like to 
think they are putting all this time and energy into this young hot shot to 
have him run off into another field. And I well knew that they might not 
be happy, just like it wasn’t time for me to mention to my parents that we 
were in the basement shooting twenty-two rifles through bulbs and filming 
them on strobes. So I kept quiet, and amazingly enough for me, and did 
this as a side job. I have always in my life worked three jobs, so this was 
my quarter-time side job—learning atmospheric science, climate,
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oceanography. Taking advantage of the fact that I was in this world class 
institution, which only had three classes in it, and why shouldn’t I sit in 
from people like this and learn what I can. Then, Earth Day rolls around. 
And Barry Comodore comes there, and he gives a speech that CO2 is 
going to warm the earth, and particles are going to cool the earth, and we 
don’t know who is going to win. And I didn’t believe him.

Okay and Earth Day was when, April of 1970?

Of 1970.

Yes.

So I am sort of in the phase of writing my thesis and, I confess, in no hurry 
because I turned twenty-six on February 11th, 1971. And to get out of 
graduate school months before you turned twenty-six to say, “hello 
Vietnam” would have been about as stupid as anything I could possibly 
have done, particularly given my value system plus I was protecting my 
butt. In any case, and Clinton was proud of it, so was Phil Gramm and so 
was I. Anyhow the, what was that great book by Al Franken, Rush 
Limbaugh is a Big Fat Idiot, about all the hawks who did exactly the same 
thing I did. In fact they used pull, I didn’t use pull, I did what I was legally 
allowed to do, I got a graduate degree. Anyhow, in critical skills job. So I 
heard Comodore do this, right during that quarter when I was taking 
Rasool’s seminar.

So I said to Ishtiak, who is doing this CO2 aerosol problem? I mean, 
are we going to warm, are we going to cool, which is going to win? And 
he said, why don’t you work for me this summer. I will give you some 
codes we have lying around the building; you can modify them. So it was 
time to teach myself a new field. So he hands me some equations, he 
hands me some codes, which was an infrared ready-to-transfer code that 
was floating around using generalized absorption coefficients of Al Sassar. 
You know we solved it, it’s not line-by-line, it was pre-line-by-line. It 
would generalize absorption co-efficiencies’ average absorption over a 
small delta of wavelength space. And, you know, they had an IBM 360 
that I could drop the box in. It ran in a minute, it was pretty fast. So I 
started out trying to adapt this code. It didn’t work very well. I learned that 
using other people’s codes is never a good idea, although it gave me some 
ideas, and I rewrote the code myself from solving the simple ready-to- 
transfer equation.

So there I was doing it again—using my skills in numerical methods, 
solving equations I didn’t understand that were suggested by a mentor, by 
Rasool. Then we needed an aerosol code. Now that was too complicated. I 
was not going to teach myself in the summer how to solve me scattering. 
So I had lunch with Jim Hanson and he said, well you know Sagan and 
Pollack came up with a pretty quick solution to a homogeneous aerosol
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problem, called the two-stream approximation, suggested that—showed 
me these two simple algebraic equations, and that’s what I did. So I used a 
two-stream approximation to deal with aerosols, and then I used this 
ready-to-transfer code that Rasool had floated around which I rewrote, and 
put it together into what was the Rasool Schneider paper that came out, 
you know, in 1971 later on, you know after I was finished with my degree. 
So this was during the summer.

So I was working part-time, clandestined from John Chu and Bob 
Gross, said over at Goddard Institute. I was also running my plasma 
physics thesis on the Institute computer because I could drop the box of 
cards off; I could watch the GCM that was running roll off because I 
learned how to gain the system. The way you gained the system at GISS, 
was you had less than one and a half minutes on your program and it 
would roll it off. So I learned how to load, reload, you know, restart; all 
the tricks that you learned so that—and you couldn’t do this more than 
every five minutes. So what I was able to do was I was able to, you know, 
to get through three weeks worth of what it would have taken me at 
Columbia, where you drop the box of cards off and you get it the next day, 
I could make, you know, ten/fifteen runs in a day on my thesis model, and 
I could make a bunch of runs on the other one.

So GISS was great, I had access to resources, and was able to run the 
system, and everything was fine. I had, this was all legit, I was given 
computer time to do it. Nobody told me what program I was supposed to 
run, and I felt less guilty that way for not doing plasma physics, because I 
was also running my thesis on a machine at about five times the rate that I 
could have run it at Columbia. As a result, I was actually finished with my 
thesis by that summer. And I admit it, I choose not to let them know that, 
because I figured if I finished early they would have given me this neutron 
problem to work on, and I didn’t want to do it. I had done enough, 
particularly since I had now pretty much made up my mind that I was 
going to switch into climate because I was really getting interested, and 
this is by the summer of 1970.

In terms of the transition, was it the physics of the climate problem, the 
time scales of the climate problem, or the application of the climate 
problem that excited you the most?

All of the above. It was a perfect synergism. I’d always been interested, 
you know, in how the weather worked from being an early kid, especially, 
you know, extreme events, which were exciting. I always had 
environmental interests. In 1971 I went to East Africa because Barbara, to 
whom I was married at the time, worked for TWA and we could fly free 
all over the world, so where did I go, East Africa to go on a safari. I mean 
I always had that interest. So this was starting to marry environmental 
interests with applied physics. It was absolutely exciting to me that I could 
sit down at the key punch, type up a box of cards and hold in my hands the
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capacity to simulate the earth, polluted or not. That was an amazing sense 
of accomplishment to be able to do that. Of course, little did I know how 
lousy these models were, you know, built on arbitrary assumptions and all 
of the things that we now know.

Thirty odd years ago.

Yeah, this was 1970. But nonetheless that was a very strong, powerful 
feeling. How exciting it was that you could actually simulate something as 
crazy as the earth, and then pollute the model, and figure out what might 
happen—and have some influence on policy in a positive way which was 
something I’d always wanted to do and that was an experience that was 
made indelible in me through the restructuring of Columbia. So it was a 
marriage of all of those. And there was a fourth factor, you know if 
Polonius were alive today he would have told me to do this, which is that 
in 1970 there were a few dozen papers worth reading in climate theory and 
modeling, and there were meteorology texts that were readily available, 
and there were two instruments, the satellite and the computer, both of 
which were essential for studying the earth’s climate or the earth as a 
system, and neither of which had been exploited for more than a half a 
dozen years—what an opportunity. Not only was there low hanging fruit, 
but there were ripe apples sitting on the ground, waiting for somebody just 
to move in at this time. And the start-up costs were very low, because you 
didn’t have thousands of articles to read like I did in plasma physics— 
took me three years just to barely get up to speed. Here I could get up to 
speed in what was done in climate modeling in reading twenty things, 
so—which I did.

So all four of those factors, not just the ones you mentioned, but the 
fact that—what an opportunity, I am here by luck at a historically perfect 
time to study this problem. The problem excites me intellectually, has 
social implications, and I can look out the window and see it. The plasma
_____shock exciting, as it was to look at magnetic probes, you know, it
lasted two microseconds. It might have produced a few neutrons. And I 
also knew, it was a myth that this was going to produce the unlimited 
electricity that’s pollution free—that we were fifty years away from that, 
and that we were not remotely fifty years away from having human 
impacts on climate. That could be occurring now, and therefore it seemed 
obvious to me that I wanted to move into the more macro, longer term 
world. The question was how to do that, when my papers were in physics 
of fluids, and what I had done was primarily noticed in plasma physics. 
Here I am jumping fields before I’m finished with my graduate school.

At the age of twenty-five.

Learning—at the age of twenty-five learning something else, and I have to 
do it quietly. So that’s pretty much where things stood in mid- to late
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1970, and I had to think about how I was going to deal with this. So I did 
the calculation for Rasool, really in a way, you know, the Rasool 
Schneider 1971 paper should have been Rasool and Schneider. It was 
his—it was my idea to study the problem; his idea how. He gave me the 
equations, and I just was a fancy programmer, I solved them. And now 
when I have to read George Will columns about how I was for cooling in
1970, and now I am warming, what a joke you are. In a way, I don’t 
deserve credit for that paper since I was—yeah I did all the work. I earned 
that paper later when it became a cause celebre, and Rasool did not want 
to go out and defend it, and he sent me. So I was the one who had to go 
out and give all the talks on it, because people were really trying to shoot 
it down. So I, boy I learned meteorology and climate very fast later on— 
but that’s getting ahead of the story.

So I sat there, we did it, we wrote up this article. And the aerosols 
were global, greenhouse gases were global. The model that we used had 
no stratosphere. And little did I know that that was going to cut in half the 
sensitivity, the climate sensitivity to CO2. I learned that later on at NCAR 
with Jim Coakley, and when we ran it with and without a stratosphere and 
found out that was why Rasool and Schneider had too low a sensitivity to 
CO2. We had about .7°, .8° C for CO2 doubling. And when we ran the 
aerosols global, God, global aerosols, they cooled the hell out of the 
planet.

Okay and I assume this was basically a one-dimensional model?

One dimensional model, vertical column, and globally average one 
dimensional vertical column. And so we had the two-stream 
approximation for aerosols, and we assumed that aerosols and CO2 were 
linearly proportional, and that they were both global. And as a result of 
that, naturally when you start adding aerosols all over the planet, that’s an 
awful lot of square meters and you have only .7 for your climate 
sensitivity. The CO2 effect was swamped by the aerosol effect, and we 
had cooling of three to five degrees by 2100. And Rasool wrote at the 
back of our paper, 5°—that could trigger an ice age! Now he was quoting 
Bodiqo and Sellers, whose climate models were just—those are two of the 
models that had to be read in 1969, both of which said that you could 
trigger an ice age by 5°, because they had, as I later proved with Zvi 
Galchen, exaggerated albedo feedback. We later on—I rebuilt those 
models, did numerical stability with them, and changed the formulation, 
and we changed the climate sensitivity radically. But I didn’t know any of 
that at the time.

So this paper then was a manuscript that was submitted to Science 
some time in early winter of 1971. Okay, so now I am writing up my 
thesis, even though I have pretty much completed the work six months 
earlier, so I am writing up my thesis, you know, in December. The GISS 
experience had really accelerated rapidly the capacity to make the final
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runs that I needed to plot the graphs, because I had such wonderful access 
to computing resources, and learned early on the sources matter. [Phone 
rings.] Hold on. So I certainly learned at GISS that, you know, resources 
make a heck of a difference in your productivity rate, plus access to 
quality colleagues like Jim Hanson saying, hey, here’s this paper with the
right thing, if I tried to solve the____equations from scratch I would have
killed a year. And it was great having Jim’s, you know, advice on that.

Anyhow, I forgot there was something I did do, and I did the 
multiple reflections to get the albedo right. I proved that aerosols would 
not warm the planet, even if they had more warming than cooling in their 
optical properties, because the albedo of the surface was so low—that is 
90% of the radiation would have been absorbed anyway—therefore even 
although the aerosol was absorbing 60 [%], it was still a net cooler to the 
planet. And nobody knew that. So I did actually have one value added, by 
having done, you know, a bounce calculation. So I guess I will take some 
credit for methodological advance in that paper, but that’s all I was, I 
didn’t know what I was doing. I was solving other people’s equations.

And that ice age comment at the end.

That Rasool put in.

It was a throwaway line.

It was a throwaway line that Ishtiak put at the end, quoting Bodiqo and 
Sellers, saying 5° could trigger an ice age. All right, now this is important 
to me, this is going to come back. And this is going to come back in a big 
way and still does.

Thirty years later.

Oh yeah, right, well especially when I am dealing with polemicists who 
don’t understand this is how science progresses. Okay, so I had a 
Krauthammer attack column on me doing Kyoto, you know, citing all that, 
and I got even with him, and I have that with a column pointing out that 
we are proud in science of making, of getting the wrong answer for the 
right [reasons].

END OF TAPE 2, SIDE 1

31



Interview of Stephen H. Schneider, January 10-13, 2002

Schneider:

TAPE 2, SIDE 2

. . . [side] two of tape 2. I was discussing my 1997 response to 
Krauthammer bringing up the Rasool and Schneider paper. And I said that 
we in science are proud, even when we get the wrong answer, as long as 
it’s for the right reasons—unlike the political world where credibility is 
whether you predicted it right, not whether the processes that you had 
were right. Because anybody, any dumb fool can get the right answer by 
chance. And therefore, what you want to do is you want to get the answer 
that’s correct, given your understanding of the way the system worked— 
and that back then, for the assumptions that we made, which is that the 
aerosol was global, we didn’t know better than that at that time—it wasn’t 
a bad answer. It was the right answer for those assumptions. The thing I 
was also most proud of (I will come to this later on) was that I published 
in 1972, and then later in 1975, what was wrong with the Rasool 
Schneider paper before any of my critics did. And that’s exactly how 
science is supposed to operate.

But anyhow, so let’s go back to this time, which is late 1970. So I 
wrote up my thesis, and defended it, and went to East Africa for a vacation 
two weeks before I defended the thesis, because I had turned it in and the 
committee had to have two weeks to read. And I remember the last three- 
four days of the trip I was in Moshi, which is in Tanzania. And there is 
this wonderful mountain, Kilamanjaro, which now has almost none of the 
ice left that I have pictures of from then, because of warming, and I so
badly wanted to climb the mountain. And I was staying at th e____. I
found people there who wanted to do it, talked to the two ladies, these 
famous two German ladies who run these expeditions. And they said, are 
you physically fit? And I said yeah, I had just been in Colorado a couple 
of months before, and I was climbing mountains up to twelve thousand 
feet, and I didn’t have any trouble at all, and everything was okay, and so 
it was all set. And then finally she said to me, is there any reason that you 
have to be home on time? And I said ,well I can make that, my plane is in 
five days, and this is a, you know, a four day trip. And she said, son, this is 
Africa: The cab may not come; the plane may not come; you may not get 
home. What it is you have to do? I said, my Ph.D. defense. She said, you 
can’t take this trip. You just can’t risk it, there’s too high a chance that it 
won’t work. I was so disappointed, I really wanted to do that. But I 
figured, you know, my defense is my defense. Rasool had already told me 
that I would have a post-doc that would begin the day after I passed my 
Ph.D. That meant real money, and I didn’t climb Kilimanjaro. I to this day 
am disappointed about that decision, because now I couldn’t climb it, I 
don’t think, [I’m] past that capacity to do it.

Anyhow, so I went back, passed my defense, everything was fine. 
And everybody said, what are you going to do, what are you going to do? 
Because I had money as a grad student through the end of that semester,
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so I wasn’t going to be unemployed. They assumed I would stay on and 
write up the second paper of my thesis and so forth. And then I said I am 
going to be a post-doc at the Goddard Institute for Space Studies starting 
next week—and what, what is this?!

And now is this the first your thesis advisor heard about your 
moonlighting activity?

I honestly can’t remember whether I had mentioned it casually. I probably 
had mentioned it casually before, but I probably did not reveal the full 
extent to which this is going to be a career change.

And this was early 1971.

Early 1971. So anyhow, then I got to work with Rasool. I cannot 
remember the exact start dates, maybe it was in the spring, but I don’t 
think so. I think it was probably shortly after my post-doc. I think John 
Chu knew that I was at Goddard, working on a project with Rasool and 
that I was running my thesis there, and since I was churning out work at a 
high rate, he wasn’t complaining, because my productivity looked good.

But did your thesis advisor do any inquiries on your behalf for a post-doc 
position?

I wouldn’t let him . . .

. . . at a research lab or Los Alamos.

. . . telling him I needed to stay in New York . . .

Because of family.

. . . because I was married, and right, that kind of thing. And I said, no I 
can’t go to Washington or Los Alamos now, maybe a year later. I was 
going to be also offered a post-doc in the plasma physics lab to, y’know, 
do the next round. They really wanted me to do a 2-D model, more so than 
neutron fusion reactions. Anyhow, so during that winter I did two things, I 
polished up the Rasool Schneider paper and I wrote up my physics fluids 
two-temperature fluids paper. And I started working on Bodiqo Sellers 
models. Because after all, if 5° could trigger an ice age, and you can get 5° 
in a hundred years by aerosols, this struck me as very dangerous, and that 
we really better understand this.

So I wrote up the Bodiqo Sellers model, but I didn’t do it the way 
Bodiqo and Sellers did. Bodiqo and Sellers’ model was written as a steady 
state. I learned from Chu and Towsig that it’s much better to write it as a 
transient, and to solve it in a time dependent mode. And that way you
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don’t get unstable multiple solutions and other things, you just get a 
smooth—if it’s supposed to be smooth—transition toward the behavior of 
the climate system. And anyhow the forcing, that is the aerosols and the 
CO2, were transients. And therefore, why would you run a steady state 
model, which is what these simple climate models were? So I made them 
into transients. You know, built in the albedo feedback, and so forth. 
Meanwhile, Zvi Galchen, who was a fellow student of mine in Rasool’s 
class, was now starting to work with Richard Sommerville. He was really 
interested in applied math, so I invited Zvi to join me, and he and I began 
working on the stability of these Bodiqo Sellers models, while I was a 
post-doc at GISS, and he was a graduate student. But this wasn’t what he 
was supposed to be doing. He was supposed to be doing a cloud model for 
Sommerville. So he was moonlighting, working with me on climate model 
stability, just as I had been moonlighting, working on climate models 
when I was supposed to be doing plasma physics. And of course, I saw 
nothing wrong with that, because I had just spent time doing it, nor did Zvi 
because he had watched me do it, and saw how successful it was. So we 
actually had a very nice, y’know, early relationship working on these 
problems. I can’t remember whether he told Richard Sommerville or not.
I should ask Richard whether he remembers that far back whatever 
happened.

Anyhow, in April I went down to Washington to attend the spring 
AGU meeting and [phone rings in background]—anyhow, I was all 
excited about this meeting, because there were two talks I really wanted to 
hear. One was Carl Sagan, and he was giving a talk on planetary 
astronomy and planetary atmospheres. And the other was a talk on man’s 
impact on climate by Will Kellogg, who had just been the lead editor of 
the SCEP study, the Study of Critical Environmental Problems, which was 
one of the first compendia or assessments of environmental issues, and it 
included a chapter on climate. It is one of the things I had actually read 
and found exciting. So I had in my hand a preprint of the just submitted to 
Science manuscript by Rasool and Schneider. So I get on the Metro liner 
and head on down to Washington.

Were you actually on the program to present these results?

I can’t—I don’t think so.

Or were you just there to rub shoulders and observe?

I don’t think that we had the abstract in far enough in advance, and the 
paper hadn’t been accepted in Science, and Science doesn’t like that even 
then. I think I just went to observe. But I am not a quiet type. So I heard 
Carl’s talk and it was just wonderfully presented, as you would expect at a 
tour de force and very crowded. And I of course pushed myself up to the 
front and introduced him to—he introduced myself to him, and you know
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and said I was doing this climate stuff, and he was of course encouraging 
about doing it. That’s all I can remember about that.

And I assume that Carl was at Cornell at the time.

Yeah I think he had left Harvard by this time, and his up and down 
relationships with Richard Goody were over. Anyhow, I then went to 
Kellogg’s talk and he basically gave the SCEP talk. You know, the aerosol 
issue was largely Reid Bryson asserting that biomass burning and desert 
dust was going to lead to cooling. People were not into industrial pollution 
leading to cooling. That’s what Rasool and I did. We were converting 
industrial pollution to sulfate aerosol. The thing we did wrong was we 
made it global, but we had a one-dimensional model. We should have cut 
the optical depth down by the fraction of the area of the earth that actually 
was experiencing this, but, you know, come on it was 1970 when we were 
doing this, 1971. Anyhow, so I hear Kellogg’s talk and he was largely 
talking about greenhouse gases, but also aerosols, made it because of 
Bryson. And you know he was a very good speaker and a very personable 
guy. So I walked up to him afterward and hung around, and then started 
talking to him about what he had said.

And then I told him what Rasool and I were doing, and I gave him a 
pre-print and showed him what calculations we had made, and discussed 
it. He said what are you doing, and I said, I was in plasma physics and I 
took this class with Rasool, and you know I am not shy and I explained all 
this stuff, and Kellogg is a fabulous listener. He really—I was a post-doc 
he had never heard of from another field, and here is this important guy 
who runs the Laboratory of Atmospheric Sciences at NCAR, and the Chief 
Editor of the SCEP report, and he listens intently to me blathering on 
about myself for five minutes. And I am explaining this paper. I am like 
the ancient mariner and he was the wedding guest, and he was politely, 
you know, listening. And what credentials did I have? I had this pre-print 
in my hand that I was showing him and I gave him. So he asked me a 
question or two more, and then he said: What are you doing in July?

And I said, July, this July? I said, I don’t know. He said well 
remember the SCEP report that you were asking me about? We are going 
to have an entire meeting just on the climate chapter called SMIC, the 
Study of Man’s Impact on Climate, and I need a rapporteur and you seem 
to me to be exactly the kind of energetic young guy who I would like to 
have. He knew me for five minutes, maybe ten, saw the paper, asked me a 
few questions, and invited me on the spot to be his rapporteur at a 
meeting that was going to have Bodiqo and Manabe and Herman Floehn 
and him, and they were going to define the field of man’s impact on 
climate—would I go? I would have cancelled anything I had, including a 
wedding to go to that! So of course I did it. He said, there is only one 
proviso, Steve, he said: you’re a rapporteur and therefore you have to 
defer to the senior guys. I said, I can do it. I did, I did, I was good. And
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P h i l  T h o m p s o n  w a s  g o i n g  t o  b e  t h e r e .  I  m e a n ,  I  w a s  r e a d i n g  h i s  n u m e r i c a l  

w e a t h e r  p r e d i c t i o n  b o o k .  T h a t  w a s  o n e  o f  t h e  b o o k s  t h a t  I  w a s  r e a d i n g .  S o  

t h i s  w a s  j u s t  a s  e x c i t i n g  a s  h e l l .  O n e  m o n t h ,  t h i s  w a s  g o i n g  t o  b e  t h e r e .  I t  

w a s  a  t h r e e  w e e k  m e e t i n g ,  i n  t h e  I s l a n d  o f  L i d i n g e ,  w h i c h  i s  a b o u t  t e n  

m i l e s  f r o m  S t o c k h o l m ,  i n  a  r e t r e a t  t h a t  i s  a c t u a l l y  r u n  b y  t h e  S w e d i s h  

l a b o r  u n i o n s ,  y o u  k n o w ,  f a r  a w a y ,  y o u  t a k e  t h e  b u s  i n t o  S t o c k h o l m  t o  g e t  

t h e r e .  A n d  I  w a s  g o i n g  t o  g o .

M e a n w h i l e ,  o n c e  I  h a d  s i g n e d  u p  t o  d o  t h i s ,  n o w  I  g e t  c o n t a c t e d  b y  

C a r o l  W i l s o n ,  w h o  i s  t h e  p r o f e s s o r  o f  b u s i n e s s  a d m i n i s t r a t i o n  a t  t h e  S l o a n  

s c h o o l  a t  M I T ,  a  c o l l e a g u e  o f  F o r e s t e r  a n d  M e a d o w s  o f  W o r l d  M o d e l i n g  

L i m i t s  t o  G r o w t h  f a m e ,  a n d  a n  a b s o l u t e  i n t e r d i s c i p l i n a r y  w o r l d  c l a s s  

p o l i c y  g u y .  S o  h e  c o n t a c t s  m e  t o  y o u  k n o w ,  j u s t  t o  w e l c o m e  m e  i n  t h e  

g r o u p .  A n d  h e  h a d  a  y o u n g  p r o t e g e  n a m e d  B i l l  M a t t h e w s  w h o  w a s  g o i n g  

t o  b e  h i s  d e p u t y  h e a d  o f  t h e  p r o g r a m ,  K e l l o g g  w a s  t h e  s c i e n t i f i c  h e a d .  

C a r o l  W i l s o n  h a d  t h e  m o n e y  a n d  w a s  s e t t i n g  a l l  t h i s  u p .  A n d  I  w a s  

b a s i c a l l y  t h e  rapporteur. S o  I  w a s  i n  t h e  a d m i n i s t r a t i o n  o f  t h e  m e e t i n g ,  b u t  

I  w a s  t h e  n e x t  t o  l o w  m a n  o n  t h e  t o t e m  p o l e .  T h e r e  w a s  o n e  g r a d u a t e  

s t u d e n t  w h o  w a s  g o i n g  t o  w o r k  f o r  m e ,  s o  I  w a s  a c t u a l l y  n o w  p r o m o t e d  t o  

t h e  p o i n t  t h a t  I  h a d  a  w o r k e r ,  b u t  I  w a s  m o s t l y  a  w o r k e r .  A n y h o w ,  t h e y  

s e n t  m e  s t u f f  t o  r e a d  a n d  I  h a d  t o  p r e - r e a d  e v e r y b o d y ’ s  p r e l i m i n a r y  s t u f f  

s o  I  c o u l d  h e l p  t h e m  d e s i g n  t h e  o u t l i n e  o f  t h e  b o o k ,  a n d  I  w o r k e d  t h a t  

t h r o u g h  w i t h  B i l l  M a t t h e w s  a n d  w i t h  K e l l o g g ,  a n d  w e  h a d  a  l o t  o f ,  y o u  

k n o w ,  o f  e - m a i l s ,  I  a l m o s t  s l i p p e d ,  a  l o t  o f  s n a i l  m a i l s  t h a t  w e n t  b a c k  a n d  

f o r t h  a n d  p a c k a g e s .

C h e r v i n :  W a s  t h e r e  a n y  p r o b l e m  o b t a i n i n g  a p p r o v a l  f r o m  t h e  p o w e r s  t h a t  b e  a t  

G I S S ,  e i t h e r  f r o m  R a s o o l  . . .

S c h n e i d e r :  T h e r e  w e r e  f r o m  . . .

C h e r v i n :  .

S c h n e i d e r :  R a s o o l  w a s  t h e  e a s i e s t  g u y  i n  t h e  p l a n e t .  H e  t h o u g h t  t h i s  w a s  g r e a t .

R a s o o l  c a r e d  a b o u t  h i s  p e o p l e .  R a s o o l  w a s  l o v e d  b y  e v e r y b o d y .  H e  w a s  

i n t e r e s t e d  i n  s e e i n g  h i s  p e o p l e  s u c c e e d .  H e  m a d e  c o n n e c t i o n s  f o r  u s ,  h e  

p a i d  t r a v e l  f o r  u s .  I  w e n t  d o w n  t o  t h e  A G U  b e c a u s e  R a s o o l  s a i d ,  g o  m e e t  

S a g a n  a n d  K e l l o g g ,  g r e a t  i d e a !  I  m e a n ,  t h e  g u y  w a s  w h a t  w e  u s e d  t o  s a y  i n  

Y i d d i s h ,  a  mensch, w h i c h  w a s  c o m p l e t e l y  d i s t i n c t  f r o m  n u m b e r  o n e .  T h e  

g u y  w h o  c a l l e d  p e o p l e  u p  o n  S u n d a y  a n d  s a i d ,  i f  y o u  a r e  n o t  i n  h e r e ,  

y o u ’ r e  f i r e d !  R a s o o l  r a n  i n t e r f e r e n c e  f o r  p e o p l e ,  p r o t e c t i n g  t h e m  f r o m  

J a s t r o . A n y h o w ,  s o  o f f  I  w e n t  t o  t h e  S M I C  m e e t i n g ,  a n d  i t  w a s  e v e r y  b i t  a s  

e x c i t i n g  a s  I  h o p e d  i t  w a s .  M a n a b e  w a s  a  d y n a m o ,  h e  w a s ,  y o u  k n o w ,  b y  

f a r  i n  m y  o p i n i o n  t h e  m o s t  b r i l l i a n t  a n d  p i o n e e r i n g  o f  t h e  n u m e r i c a l  

m o d e l e r s .  B o d i q o ,  d e s p i t e  t h e  r a d i c a l  n a t u r e  o f  h i s  m o d e l ,  w a s  a  b r o a d  

c l i m a t e  i n t e l l e c t u a l .  H e  w a s n ’ t  j u s t  i n t e r e s t e d  i n  c l i m a t e  c h a n g e  per se, b u t  

i n  h o w  i t  a f f e c t e d  h y d r o l o g y ,  i n  p a l e o - c l i m a t e .  I f  w e  c a n ’ t  e x p l a i n  i c e
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S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

a g e s ,  t h e n  h o w  c a n  w e  t r u s t  w h a t  w e  a r e  t a l k i n g  a b o u t  i n  t h e  f u t u r e .  H e  

w a s  i n t e r e s t e d  i n  h u m a n  i m p a c t  o n  c l i m a t e .  H e  w a s  i n t e r e s t e d  i n  h o w  

c l i m a t e  w o u l d  i m p a c t  o n  h u m a n s !  I  m e a n  h e  w a s  a  b r o a d  t h i n k e r .  N o w  h i s  

m e t h o d s  w e r e  t r i v i a l l y  s i m p l e ,  a n d  o f  c o u r s e  h e  h a d  n o  a c c e s s  t o  

c o m p u t e r s ,  s o  t h e r e f o r e  h e  w a s  a  d a t a  g u y ,  m u c h  m o r e  s o  e v e n  t h o u g h  h e  

w o u l d  s o l v e  h i s  e q u a t i o n s ,  h e  w a s  d o i n g  t h e m  a n a l y t i c a l l y ,  s o  h e  h a d  t o  

s i m p l i f y  t h e m  t o  t h e  p o i n t  t h a t  t h e y  c o u l d  b e  s o l v e d  b y  a  h a n d  c a l c u l a t o r .

A n d  w h a t  w a s  h i s  i n s t i t u t i o n a l  a f f i l i a t i o n  t h e n ?

H e  w a s  t h e  D i r e c t o r  o f  t h e  M i n e  G e o p h y s i c a l  O b s e r v a t o r y ,  a n d  l i t t l e  d i d  I  

k n o w  h e  w a s  g o i n g  t o  g e t  i n  a  l o t  o f  t r o u b l e ,  b e c a u s e  t h i s  w a s  t h e  l a s t  t i m e  

h e  w a s  o u t  o f  t h e  c o u n t r y  f o r — f i f t e e n  y e a r s ?  A n d  h e  c a m e  a l o n e ,  w h i c h  I  

d i d  n o t  r e a l i z e  a t  t h e  t i m e ,  w a s  s o m e t h i n g  u n b e l i e v a b l e  f o r  a  S o v i e t  

s c i e n t i s t  t o  b e  a l l o w e d  t o  t r a v e l  w i t h o u t  s o m e  K G B  g u m  s h o e  w h o  w a s  

t h e i r  “ p r o g r a m m i n g  a s s i s t a n t ”  o r  s o m e t h i n g  e l s e  o f  t h i s  k i n d .

O f  c o u r s e  h e  t r a v e l e d  w i t h o u t  h i s  w i f e .

Y e s ,  s h e  r e m a i n e d  c a p t i v e .  I  l e a r n e d  t h i s  f r o m  C a r o l  W i l s o n ,  w h a t  r e a l i t y  

w a s  l i k e .  I  h a d  w o n d e r f u l  c o n v e r s a t i o n s .  I  m e t  H e r m a n  F l o e h n ,  t h e  

g e o g r a p h e r / c l i m a t o l o g i s t  w h o  b a s i c a l l y  k n e w  t h e  c l i m a t e  o f  e v e r y  p l a c e  

o n  e a r t h  f o r  t h e  l a s t  t h r e e  t h o u s a n d  y e a r s  i n  h i s  h e a d .  A  w o n d e r f u l  g u y ,  

a n d  h e  a l s o  w a s  n o t  r e l u c t a n t  t o  t a l k  a b o u t  h i s  r o l e  i n  W o r l d  W a r  I I  a s  a  

m e t e o r o l o g i s t ,  a n d  h o w  h e  k e p t  a  l o w  p r o f i l e  s i n c e  h e  w a s  n o t  a  N a z i .

V e r y ,  v e r y  i n t e r e s t i n g  m e e t i n g .  T h e r e  w a s  Y a m a m o t o  f r o m  J a p a n ,  w h o  

h a d  t h e  m o s t  e x c i t i n g  c a l c u l a t i o n .  H e  h a d  g l o b a l i z e d  s u l f a t e  a e r o s o l s  a n d  

t h e y  w e r e  g o i n g  t o  c o o l  u s  a n d  l e a d  u s  t o  a n  i c e  a g e !  Y a m a m o t o  a n d  

T a n a k a  w a s  t h e  p a p e r  t h a t  w a s  b e i n g  w r i t t e n  u p  i n  t h i s  r e p o r t .  T h e r e  I  w a s ,  

w i t h  a  m a n u s c r i p t  s u b m i t t e d  t o  Science w i t h  R a s o o l  a n d  S c h n e i d e r  b u t  I  

w a s  u n d e r  g a g  o r d e r .  T h i s  i s  n o t  y o u r  m e e t i n g ,  y o u  a r e  a  r a p p o r t e u r ,  y o u  

a r e  w r i t i n g  i t  u p  f o r  e v e r y b o d y  e l s e .  S o  I  s a t  t h e r e  a n d  I  d i d n ’ t  t e l l  a n y b o d y  

t h a t  R a s o o l  a n d  I  h a d  t h i s  c a l c u l a t i o n .

T h e  o n l y  t h i n g  t h a t  I  b r o u g h t  i n t o  t h e  m e e t i n g ,  a n d  t h a t  w a s  o n l y  

b e c a u s e  M a n a b e  i n s i s t e d  t h a t  i t  g o  i n  t h e  r e p o r t ,  w a s  t h e  c a l c u l a t i o n  I  

m a d e  w h i c h  s h o w e d  t h a t  w h a t  M a n a b e  a n d  W e a t h e r a l l  d i d  i n  1 9 6 7 — t h i s  I  

h a d  d o n e  i n  t h e  p r e v i o u s  m o n t h  b e f o r e  I  l e f t  G I S S — M a n a b e  a n d  

W e a t h e r a l l  s h o w e d  t h a t  w h e n  y o u  i n c r e a s e  c l o u d  a m o u n t  y o u  c o o l  t h e  

p l a n e t .  S o  c l o u d s  l o o k e d  l i k e  a  n e g a t i v e  f e e d b a c k .  B u t  t h e y  a l s o  s h o w e d  

t h a t  t h e  r a t e  o f  c o o l i n g  w a s  r a d i c a l l y  d i f f e r e n t  f o r  l o w  c l o u d s  a n d  h i g h  

c l o u d s ,  a n d  t h a t  v e r y  h i g h  c l o u d s  a c t u a l l y  w o u l d  w a r m ,  b e c a u s e  t h e i r  

i n f r a r e d  e f f e c t s  w o u l d  d o m i n a t e  t h e i r  a l b e d o  e f f e c t s .  S o  w h a t  I  d i d  i s  I  

s h o w e d  t h a t  i f  y o u  d i d n ’t  c h a n g e  t h e  a m o u n t  o f  c l o u d ,  b u t  y o u  o n l y  

c h a n g e d  t h e  h e i g h t  o f  t h e  c l o u d ,  a n d  y o u  m a d e  t h e  c l o u d s  g e t  h i g h e r ,  t h a t  

m e a n t  t h a t  i f  y o u  a c t u a l l y  i n c r e a s e d  t h e  a m o u n t  o f  h e a t i n g  o f  t h e  e a r t h  b y  

e v a p o r a t i n g  m o r e  w a t e r ,  b u t  i n s t e a d  o f  m a k i n g  c l o u d s  w i d e r ,  w h i c h  i s
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C h e r v i n :

S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

w h a t  e v e r y b o d y  h a d  h e r e t o f o r e  a s s u m e d  a n d  t h e r e f o r e  c l o u d s  w e r e  

n e g a t i v e  f e e d b a c k ,  I  s h o w e d  t h a t  i f  y o u  m a d e  t h e  c l o u d s  t a l l e r  t h e y  

a c t u a l l y  w e r e  a  p o s i t i v e  f e e d b a c k  b e c a u s e  t h e y  t r a p p e d  m o r e  h e a t .  M a n a b e  

l o v e d  i t .  S o  t h i s  g u y  w a s n ’ t  j e a l o u s ,  t h i s  g u y  w a s n ’t  h o s t i l e .  H e  s a i d ,  w o w  

t h a t ’ s  f a b u l o u s ,  y o u ’ v e  g o t  t o  p u t  t h i s  i n  t h e  r e p o r t !

S o  t h e r e f o r e  I  c o u l d  p u t  m y  p i c t u r e  i n  t h e  r e p o r t ,  b e c a u s e  i t  w a s  

a p p r o v e d  b y  M a n a b e ,  s i n c e  h e  w a s  o n e  o f  t h e  g u y s ,  a n d  w e  w e r e  i n  t h e  

w o r k i n g  g r o u p  w r i t i n g  u p  f e e d b a c k s ,  a n d  c l o u d  f e e d b a c k s .  W e  b a s i c a l l y ,  I  

t h i n k  t h a t  w a s  t h e  f i r s t  t i m e  c l o u d  f e e d b a c k  t e r m  h a d  e v e r  b e e n  p u t  i n t o  a  

p a p e r ,  w a s  i n  t h a t  c h a p t e r  o f  t h e  S M I C  r e p o r t  w h i c h  S u k i  a n d  I  w r o t e .  A n d  

o f  c o u r s e  P h i l  T h o m p s o n  w a s  j u s t  a  c h e e r l e a d e r .  H e  w a s  j u s t  w o n d e r f u l  t o  

w o r k  w i t h .  A n d  I  w a s  t o o  v e r b o s e ,  a n d  h e  w a s  m u c h  m u c h  m o r e  q u i c k l y  

a r t i c u l a t e ,  s o  h e  w a s  v e r y  h e l p f u l  a s  a n  e d i t o r  t o ,  y o u  k n o w ,  c r i s p  i t  u p .  

A n y h o w ,  s o  w e  h a d  s e s s i o n s  o f  t h i s  k i n d .  T h e r e  w e r e  s e s s i o n s ,  t h e r e  w a s  

R o b b i e  R o b i n s o n ,  G . D .  R o b i n s o n  f r o m  t h e  T r a v e l e r s  I n s u r a n c e .

S e n t  t h e  f i r s t  t i m e __________ .

H e  w a s  t h e  c o n s e r v a t i v e  c u r m u d g e o n .

Y e s .

S o  h e  a n d  I  w e r e  c o n s t a n t l y  b a t t l i n g ,  I  m e a n  f r i e n d l y  b a t t l e s ,  t h e y  w e r e  n o t  

u n p l e a s a n t  b a t t l e s .  I t  w a s  p r e s a g i n g  w h a t  I  w a s  g o i n g  t o  h a v e  t o  d e a l  w i t h .  

I  w o u l d  b e  t a l k i n g  a b o u t  h u m a n  i m p a c t s  b e i n g  s i g n i f i c a n t ;  h e  w o u l d  b e  

t a l k i n g  a b o u t  n e g a t i v e  f e e d b a c k s  o f f - s e t t i n g  t h e m .  I  w o u l d  t a l k  a b o u t  

a e r o s o l s ,  a n d  t h e  Y a m a m o t o  a n d  T a n a k a  l e a d i n g  u s  t o  i c e  a g e s .  H e  w o u l d  

b e  t a l k i n g  a b o u t  h o w  a e r o s o l  p a r t i c l e s  t h a t  i n v o l v e  s o o t  w o u l d  g e t  i n t o  

c l o u d s  a n d  w a r m  t h e  e a r t h ,  t h e y  w e r e n ’t  g o i n g  t o  c o o l  t h e  e a r t h .  T h e n  

t h e r e  w a s  S e a n  T o o m e y  w h o  w a s  t h e r e ,  w h o  h a d  t h i s  w h o l e  r a d i c a l  n e w  

i d e a ,  w h i c h  i s  i n  t h e  S M I C  r e p o r t ,  t h i r t y  y e a r s  a h e a d  o f  I P C C ,  b a s i c a l l y  

s a y i n g  i f  y o u  i n c r e a s e  t h e  n u m b e r  o f  c l o u d  c o n d e n s a t i o n  n u c l e i  b y  h a v i n g  

s m a l l  a e r o s o l  p a r t i c l e s ,  y o u  w i l l  i n c r e a s e  t h e  a l b e d o  o f  c l o u d s  t h e  o n e  t h i r d  

p o w e r  o f  t h e  n u m b e r  c o n c e n t r a t i o n ,  I  s t i l l  r e m e m b e r  i t ,  o r  m a y b e  i t  w a s  

o n e  f i f t h  p o w e r ,  I  g o t  t o  g o  l o o k  i t  u p  a g a i n ,  m y  b r a i n  i s  g e t t i n g  o l d .  A n d  

t h a t  t h a t  w o u l d  i n c r e a s e  t h e  a l b e d o  o f  c l o u d s ,  a n d  t h e r e f o r e  y o u  c o u l d  n o t  

j u s t  t a k e  a  l o o k  a t  t h e  d i r e c t  e f f e c t  o f  a e r o s o l s  i n - b e t w e e n  c l o u d s ,  b u t  t h e r e  

w o u l d  b e  a n  i n d i r e c t  e f f e c t  o f  a e r o s o l s  o n  c l o u d  a l b e d o ,  a n d  h e  t h o u g h t  i t  

w o u l d  b e  a  r a d i c a l  c o o l i n g ,  m o r e  d r a m a t i c  t h a n  w h a t  Y a m a m o t o  a n d  

T a n a k a  h a d  c a l c u l a t e d  ( o r  m e  a n d  R a s o o l ,  w h i c h  n o b o d y  k n e w  a t  t h e  

t i m e ) .  A n d  t h e n  R o b i n s o n  s a i d ,  o h  n o  n o  y o u  g u y s  c a n ’t  n e g l e c t  t h e  s o o t .  

S o  a l l  t h e  a r g u m e n t s  o f  t h e  y e a r  2 0 0 0  a b o u t  t h e  i n d i r e c t  e f f e c t s  o f  c l o u d s ,  

o f  e i t h e r  t h e  r e f l e c t i n g  p a r t i c l e s  l i k e  s u l f a t e ,  o r  t h e  a b s o r b i n g  p a r t i c l e s  l i k e  

s o o t ,  w e r e  a l l  i n  t h e  S M I C  r e p o r t .  N o b o d y  k n e w  h o w  t o  g e t  t h e  a n s w e r ,  

b u t  t h e  r e p o r t  w a s  t w o  d e c a d e s  a h e a d  o f  i t s  t i m e ,  b y  h a v i n g  p e o p l e  l i k e  

R o b i n s o n  a n d  T o o m e y  p r e s e n t ,  a n d  p e o p l e  c a n  g o  b a c k  t o  t h a t  r e p o r t  a n d
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f i n d  t h e  h i s t o r i c a l  i n t e l l e c t u a l  a n t e c e d e n t s  t o  t h e  m o d e r n  a e r o s o l  d e b a t e  a l l  

l a i d  o u t .  A n y h o w ,  s o  a l l  o f  m y  e x c i t e m e n t  a b o u t  b e i n g  a t  t h a t  m e e t i n g ,  a n d  

t h a t  i t  w o u l d  d e f i n e  t h e  f i e l d  o f  h u m a n  i m p a c t s  o n  c l i m a t e  w a s  r i g h t .  I t  

r e a l l y  w a s  j u s t  a n  u n b e l i e v a b l e  i n t e l l e c t u a l  e x p e r i e n c e .

C h e r v i n :  A n d  w h o  a c t u a l l y  s p o n s o r e d  t h a t  m e e t i n g ?

S c h n e i d e r :  M I T  t h r o u g h  t h e  w o r k .

C h e r v i n :  .

S c h n e i d e r :  Y e a h ,  i t  w a s  C a r o l  W i l s o n  t h e  p e r i p a t e t i c  i n t e l l e c t u a l  w h o  d i d  i t .  J u l i e

L o n d o n  w a s  t h e r e ,  a n d  J u l i e  y o u  k n o w  w a s  i n v o l v e d  i n  r a d i a t i v e  t r a n s f e r  

c a l c u l a t i o n s .  H e  w a s  i n v o l v e d  i n — h e  w a s  a l w a y s  a  s k e p t i c .  T h e r e  w a s  

n o t h i n g  h e  w a s n ’t  s k e p t i c a l  a b o u t .  A n y t i m e  a n y b o d y  h a d  a  p o s i t i v e  

s u g g e s t i o n ,  h e  s a i d  w h a t  w a s  w r o n g  w i t h  i t .  T h a t ’ s  e x a c t l y  w h a t  a  g o o d  

s c i e n t i s t  i s  s u p p o s e d  t o  d o .  I t  w a s  s u c h  a n  e x c i t i n g  m e e t i n g .

A n d  m y  j o b  w a s  t o  w r i t e  a l l  t h i s  d o w n  a n d  t h e n  t r y  t o  p r o d u c e  t e x t ,  

y ’ k n o w ,  w i t h i n  t w o  d a y s  t h a t  w o u l d  s u m m a r i z e  t h o s e  s e s s i o n s .  S o  a n d  

t h e n  o f  c o u r s e  I  w o u l d  b e  w r i t i n g  t h e  t e x t  i n  t h e  e v e n i n g ,  s i t t i n g  i n  t h e  

m u s i c  r o o m ,  w h i c h  w a s  t h e  r o o m  t h a t  P h i l  T h o m p s o n  t o o k  o v e r  a n d  

p l a y e d  c l a s s i c a l  m u s i c .  A n d  I  r e m e m b e r  t h e r e  I  w a s ,  v o m i t i n g  o n  t h e  p a g e  

w r i t i n g  a t  h i g h  s p e e d ,  c r o s s i n g  t h i n g s  o u t .  A n d  t h e r e  w a s  P h i l  s i t t i n g  t h e r e  

l i s t e n i n g  t o  M o z a r t ,  s c r a t c h i n g  h i s  h e a d ,  d o i n g  n o t h i n g  f o r  t w o  h o u r s ,  a n d  

t h e n  t u r n i n g  a r o u n d  s i t t i n g  a n d  w r i t i n g  f i v e  p a g e s ,  h a n d i n g  t o  m e  s a y ,  

w h a t  d o  I  t h i n k ,  a n d  i t  w a s  p e r f e c t  p r o s e  t h a t  d i d n ’t  n e e d  t o  b e  c h a n g e d .  I t  

r e m i n d e d  m e  o f  s e e i n g  A m a d e u s  y e a r s  a n d  y e a r s  l a t e r ,  w h e n  h e  w o u l d  s i t  

a n d  w r i t e  i t  d o w n  a n d  h e  s a i d  w h y  s h o u l d  I  c h a n g e  i t ,  i t  w a s  p e r f e c t  t h e  

w a y  i t  c a m e  o u t .  P h i l  w o u l d  w r i t e  l i k e  t h a t .  I  c o u l d  n o t  b e l i e v e  t h a t  

s o m e b o d y  c o u l d  s i t  t h e r e  a n d  t h i n k ,  w o r k  o u t  i n  h i s  h e a d ,  t e x t .  N o w  h e  

w o u l d  t a l k  t o  m e  a b o u t  i t  b e f o r e .  W h a t  d i d  y o u  t h i n k  o f  t h i s ,  a n d  w h a t  d i d  

y o u  t h i n k  o f  t h a t .  A n d  I  h a d  n o  i d e a  t h a t  w h a t  h e  w a s  d o i n g  w a s  

f o r m u l a t i n g  t h i s  w o n d e r f u l  s e t  o f  w o r d s  t o  d o  t h a t .  I  w a s  w a y  t o o  

i m p a t i e n t ,  I  c o u l d n ’t  w a i t  f o r  t h a t  f o r m u l a t i o n .

I  w o u l d  w r i t e  a t  h i g h  s p e e d ,  c u t ,  p a s t e ,  c h o p ,  p u t  b a c k  t o g e t h e r ,  

r e w r i t e  t h r e e  d i f f e r e n t  t i m e s — r e m e m b e r  n o  w o r d  p r o c e s s o r s  i n  t h o s e  d a y s ,  

i t  w a s  a  p a i n .  A  p a i n  t o  y o u r  h a n d ,  a  p a i n  t o  t h e  t y p e w r i t e r .  T h e r e  w a s  

n o t h i n g ,  y o u  k n o w ,  e v e r y t h i n g  w a s  c u t  a n d  p a s t e  a n d  r e d o .  S o  P h i l ’ s  

m e t h o d  o f  t h i n k  f i r s t  a n d  w r i t e  s e c o n d  w a s  v a s t l y  p r e f e r a b l e ,  b u t  h i s  b r a i n  

w o r k e d  t h a t  w a y .  Y o u  k n o w ,  h e  h a d  t h e  g o o d  s e n s e .  H e  a l s o  c o u l d  g o  

t h r o u g h  h a l f  a  d o z e n  S w e d i s h  b e e r s  w h i l e  g e t t i n g  h i s  t h o u g h t s  g o i n g ,  a n d  

i t  d i d  n o t  s t o p  h i m  f r o m  s i t t i n g  d o w n  w r i t i n g  i n  l e g i b l e  l o n g  h a n d ,  t h i s  

b e a u t i f u l  p r o s e .  S o  w e  m a d e  a  g r e a t  t e a m  b e c a u s e  w e  w e r e  s o  d i f f e r e n t .  I  

w a s  f a s t ,  q u i c k ,  a n d  n o t  a l w a y s  c a r e f u l .  H e  w a s  i n - d e p t h ,  c a r e f u l ,  b u t  

d i d n ’t  c a t c h  e v e r y t h i n g  t h a t  w e n t  o n .  S o  b e t w e e n  t h e  t w o  o f  u s ,  i t  w a s  a  

g r e a t  c o l l a b o r a t i o n  w r i t i n g  t h a t  r e p o r t .
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Chervin:

Schneider:

And projecting ahead a little bit. Besides Kellogg and Thompson, were 
there any other NCAR people at SMIC?

I don’t think so, Julie London from Boulder, I am trying to remember 
back, I ‘d have to look at lists—no there was Lester Mockter from Air 
Resources Lab who, you know, was great on CO2. Chris Yunge, another 
fabulous guy. You know, the Yunge distribution on aerosols, he was there, 
but he was an aerosol physicist. And here’s this famous aerosol physicist, 
and he was completely encouraging about doing these calculations the 
simple two-stream approximation. I think Yamamoto and Tanaka derived 
their own two-stream approximation. Anyhow, the SMIC meeting was 
three weeks long, late June, early July. And the paper Rasool and 
Schneider came out in Science about four days before the end of the SMIC 
meeting. Victor Cohen was the reporter for Science at the time, called up 
Rasool, and Rasool said my co-author Schneider is at the Study of Man’s 
Impact on Climate conference in Stockholm presenting our results, which 
happens not to be true. I was a rapporteur who was under wraps, and I was 
sitting there frustrated that my results were not being presented. The only 
results of mine that were being presented were cloud height feedback, and 
that was only because Manabe wanted it in.

So I go off to Stockholm that day, it was a Saturday. It was the day 
before the press conference in which the meeting would present to the 
international press its conclusions. And I spend the whole day in 
Stockholm, my first day off in three weeks. I come back for dinner, and I 
walk in, and the room sees me and they start buzzing, and Julie London 
says, “The ice man cometh.” What? And then Kellogg and Manabe come 
over and say, “Why didn’t you tell us?!” Tanaka is sitting in the comer 
fuming! What’s going on?! I mean not Tanaka, Yamamoto—fuming, you 
know polite, but fuming. What’s going on? What’s going on is that there 
is a newspaper called the International Herald Tribune, which is an 
amalgam of major stories in the Washington Post and the New York Times. 
And the day before the Washington Post carried the interview with Rasool 
about our paper just published in Science, saying that I am presenting 
these results to the Study of Man’s Impact on Climate in Stockholm, and I 
hadn’t told anybody about these results, and they had just been published 
in Science, and it would have been an embarrassment to this report not to 
mention it. Plus Yamamoto and Tanaka had just made this discovery that 
is now published in Science, and in Science they were scooped by the 
invisible rapporteur, and he is the senior professor. So of course Phil 
Thompson thought this was all very cool, you know, that he loved this. 
And after Julie got finished teasing me, and so forth, I had to explain to 
everybody, gave a little mini-seminar on what I had done, and what 
Rasool and I were doing, and so forth. And you know, Chris Yunge was 
wonderful about it, Bodiqo was really nice. I mean, it was nice to have 
mentors like that, early in your career, who were really supportive of that.
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C h e r v i n :

S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

A n d  t h e y  s a i d ,  o f  c o u r s e  t h i s  w i l l  b e  i n  t h e  r e p o r t .  S o  e v e n  t h o u g h  

Y a m a m o t o  a n d  T a n a k a  w e r e  f e a t u r e d  i n  t h e  r e p o r t ,  R a s o o l  a n d  S c h n e i d e r  

w a s  i n  t h e r e  b e c a u s e  h o w  c o u l d  t h e y  n o t  p u t  i n  t h e  a r t i c l e  f r o m  Science. 
T h e n  I  g o t  a  f o r e t a s t e  o f  w h a t  w a s  g o i n g  t o  b e  m y  c a r e e r ,  c o n s t a n t  m e d i a .  

S o  t h e r e  w a s  a  p r e s s  c o n f e r e n c e  t h e  n e x t  d a y ,  a n d  I  a m  s t i l l  a  r a p p o r t e u r .  I  

a m  s i t t i n g  i n  t h e  b a c k  o f  t h e  r o o m ,  a n d  P h i l  T h o m p s o n  i s  p r e s e n t i n g  f o r  

t h e  t h e o r y  s e c t i o n ,  a n d  I  t h i n k  L e s t e r  M o c k t e r  o n  t h e  o b s e r v a t i o n s ,  a n d  

W i l l  K e l l o g g  i s  o v e r a l l  r u n n i n g  i t ,  F l o e h n  o n  p a l e o h i s t o r y .  R e p o r t e r s  c o m e  

i n  t h e  r o o m ,  t h e y  m a k e  t h e s e  p r e s e n t a t i o n s ,  f i r s t  q u e s t i o n — “ W h e r e  i s  D r .  

S c h n e i d e r ? ”

N o w  t h e s e  a r e  r e p o r t e r s  f r o m  t h e  E u r o p e a n  p r e s s ?

E u r o p e a n  p r e s s ,  b u t  a l s o  s t r i n g e r s  f r o m  A m e r i c a n  p r e s s .  A n d  t h e y  w a l k  i n  

f r o n t  o f  m e ,  a n d  t h e y  h a v e  p a d s  o f  p a p e r ,  a n d  t h e y  a r e  s t i c k i n g  

m i c r o p h o n e s  i n  m y  f a c e — W h e n  i s  t h e  i c e  a g e  c o m i n g ?  S o  i f  I  h a d  a n y  

m e d i a  e x p e r i e n c e ,  i t  w a s  b a p t i s m  o f  f i r e .  I  h a d  h a d  a  l i t t l e  m e d i a  

e x p e r i e n c e  b e c a u s e  o f  t h e  C o l u m b i a  t h i n g ,  b u t  t h a t  w a s  t a l k i n g  t o  t h e  

Columbia Spectator, y ’k n o w ,  t h i s  w a s n ’t  e x a c t l y  . . .

T h e  c a m p u s  p a p e r .

. . . t h i s  w a s n ’t  Time Magazine a n d  t h e ,  y ’k n o w ,  t h e  S w e d i s h  n a t i o n a l  

n e w s p a p e r ,  a n d  t h o s e  k i n d s  o f  t h i n g s ,  t h e  International Herald Tribune. 
B u t  I  h a d  b e e n  s m a r t  e n o u g h  t o  l e a r n  t o  b e  c a r e f u l ,  a n d  s a i d ,  n o  w e  d i d  n o t  

p r e d i c t  a n  i c e  a g e .  W e  d i d  n o t  s a y  t h a t  t h i s  w a s  g o i n g  t o  c r e a t e ,  w h a t  w e  

s a i d  i s  t h a t  t h e s e  w e r e  u n c o n t r o l l e d  e m i s s i o n s  t h a t  w e n t  o n  f o r  a  h u n d r e d  

y e a r s ,  a n d  . . .

END OF TAPE 2, SIDE 2
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Chervin:

S c h n e i d e r :

TAPE 3, SIDE 1

. . . t h i n k  t h a t  i t ’ s  s t i l l  t h e  1 0 th o f  J a n u a r y ,  c l o s i n g  i n  o n  7 : 0 0  p . m .  i n  t h e  

e v e n i n g ,  a n d  w e  a r e  p i c k i n g  u p  a t  t h e  p r e s s  c o n f e r e n c e  a t  S M I C  a n d  t h e  

i s s u e  o f  p r e s e n t i n g  c a v e a t s  w h e n  d e a l i n g  w i t h  t h e  m e d i a .

R i g h t ,  y o u  k n o w ,  t h e  w h e r e  w a s  D r .  S c h n e i d e r  a n d  a t  l e a s t  I  h a d  t h e  g o o d  

s e n s e  t h e n  t o  s a y ,  n o  w e  d i d  n o t  p r e d i c t  a n  i c e  a g e .  Y o u  k n o w ,  w h a t  w e  

s a i d  w a s  t h a t  5 ° ,  a c c o r d i n g  t o  p r o f e s s o r  B o d i q o  r i g h t  o v e r  t h e r e ,  w o u l d  

t r i g g e r  a n  i c e  a g e — a s k  h i m ,  y o u  k n o w .  I  w a s  p r e t t y  p r o u d  o f  m e  f o r  

c o m i n g  u p  w i t h  t h a t ,  y o u  k n o w ,  a n d  t h a t  w a y  a l s o  g o t  B o d i q o  i n  i t .  S o  I  

w a s  s t a r t i n g  t o  f e e l  l i k e  I  w a s  g e t t i n g  t o o  m u c h  a t t e n t i o n ,  p l u s  a  p r o b l e m  I  

h a v e  n o t  h a d  s i n c e ,  b u t  I  w a s  n e r v o u s  a b o u t  t h i s .  I  h a d  n o  e x p e r i e n c e  

d o i n g  t h i s  s t u f f .  T h i s  w a s  q u i t e  a  t r i a l  b y  p e n  a n d  m i c r o p h o n e .  A n y h o w  

R a s o o l  l o v e d  i t  w h e n  I  w e n t  b a c k .  Y o u  k n o w  t h e  n e x t  w e e k  w a s  f o u r t e e n  

h o u r  a  d a y  w o r k .  P h i l  T h o m p s o n ,  W i l l  K e l l o g g  a n d  I ,  a n d  B i l l  M a t t h e w s ,  

b u t  s i n c e  h e  w a s n ’ t  t h e  s c i e n c e  g u y ,  w e  s a t  t h e r e  a n d  w e  w r o t e  t h e  r e p o r t .

W e  b a s i c a l l y  w r o t e  t h e  r e p o r t ,  a n d  I  t h i n k  I  f l e w  i t  h o m e  w i t h  m e  a n d  

t o o k  i t  u p  t o  B o s t o n  t o  M I T  t o  t h e  p r e s s  t o  d o  i t .  I  w a s  t h e  o n e  w h o  

c o r r e c t e d  t h e  g a l l e y  p r o o f s  s i x  m o n t h s  l a t e r ,  w e n t  u p  t o  M I T  t o  d o  t h a t ,  

a n d  i t  c a m e  o u t .  S t i l l ,  t h a t  b o o k  i s  s t i l l ,  i n  m y  v i e w ,  c u r r e n t  i n  t h a t  i t  s e t  u p  

t h e  b a s i c  p r o b l e m ,  e v e n  t h o u g h  l o t s  h a s  h a p p e n e d  s i n c e .  A n y h o w ,  t h e  n e x t  

p h a s e  o f  t h i s ,  w h i c h  w e  w i l l  p i c k  u p  a f t e r  w e  e a t ,  i s  w h e n  I  w e n t  h o m e  a n d  

R a s o o l  h a d  m a n y  a n g r y  d e m a n d i n g  i n v i t a t i o n s  f r o m  p l a c e s  l i k e  U n i v e r s i t y  

o f  W a s h i n g t o n — B o b  C h a r l s o n  a n d  o t h e r  p l a c e s ,  t o  g o  a n d  e x p l a i n  o u r  

i r r e s p o n s i b l e  p a p e r .  B e c a u s e  C h a r l s o n  a n d  P i l a t  ( P - i - l - a - t ) ,  h i s  c o l l e a g u e ,  

h a d  p u b l i s h e d  t h a t  a e r o s o l s  w e r e  g o i n g  t o  w a r m  r a t h e r  t h a n  c o o l ,  b e c a u s e  

t h e r e  w e r e  s o o t  c o m p o n e n t s  o n  t h e m ,  a n d  w e  h a d  t h e m  c o o l i n g .  A n d  i n  

f a c t  B o b  l a t e r  t o l d  m e  h e  o r d e r e d  o n e  o f  h i s  g r a d u a t e  s t u d e n t s  t o  f i n d  a n  

e r r o r  i n  t h a t  d a m n  p a p e r !  A c t u a l l y ,  I ’m  t h e  o n e  w h o  f o u n d  t h e  e r r o r s  i n  

t h a t  d a m n  p a p e r ,  b u t  t h a t ’ s  g o o d .  A n y h o w ,  t h a t  w a s  a  w h o l e  o t h e r  p h a s e ,  

a n d  R a s o o l  l o o k e d  a t  m e  a n d  h e  s a i d ,  y o u  d i d  t h e  c a l c u l a t i o n s — y o u  g o  o u t  

a n d  d e f e n d  i t .

O k a y ,  w e l l  o n e  o f  t h e  f i r s t  p l a c e s  I  w e n t  t o  w a s  o u t  t o  U n i v e r s i t y  o f  

W a s h i n g t o n ,  i n  f a c t ,  t o  s e e  B o b  C h a r l s o n .  B u t  I  k n e w  t h a t  I  h a d  t o  b e  

p r e p a r e d  f o r  t h i s  “ a e r o s o l s  a r e  w a r m i n g . ”  S o  w h a t  I  d i d  i s  I — o n e  o f  t h e  

f i r s t  t h i n g s  I  d i d  w a s  I  w e n t  b a c k  t o  t h e  o r i g i n a l  p a r t  o f  m y  c a l c u l a t i o n  i n  

t h e  R a s o o l  a n d  S c h n e i d e r ,  w h i c h  i s  t h e  m u l t i p l e  r e f l e c t i o n s  b e t w e e n  t h e  

a e r o s o l  a n d  t h e  s u r f a c e .  A n d  w e n t  a n d  s h o w e d  b y  s i m p l e  a v e r a g e s  t h a t  

e v e n  i f  a n  a e r o s o l  a b s o r b e d  a s  m u c h  r a d i a t i o n  a s  i t  s c a t t e r e d ,  a s  C h a r l s o n  

a n d  P i l a t  a s s e r t e d ,  t h e y  w o u l d  n o t  w a r m  b e c a u s e  t h e y  w e r e  f l o a t i n g  o v e r  

s u r f a c e s  w i t h  r e f l e c t i v i t i e s  l i k e  t e n  t o  t w e n t y  p e r c e n t ,  y o u  k n o w  o c e a n s  

a n d  f o r e s t s ,  m o s t  o f  t h e  t i m e ,  u n l e s s  t h e  a e r o s o l  w a s  a b o v e  c l o u d s .  B u t  t h a t  

w a s  u n l i k e l y ,  b e c a u s e  a e r o s o l s  w e r e  c o n c e n t r a t e d  i n  t h e  f i r s t  k i l o m e t e r  o r
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t w o  o f  t h e  a t m o s p h e r e ,  s o  t h e y  w e r e n ’t  v e r y  l i k e l y  t o  b e  o v e r  c l o u d s ,  

m a y b e  o v e r  s n o w  f i e l d s  t h e y  w o u l d  b e  w a r m i n g .  A n d  I  b a s i c a l l y  s h o w e d  

t h a t  s i n c e  a n  a e r o s o l  t h a t  a b s o r b s  h a l f  a n d  r e f l e c t s  h a l f  i s  a c t u a l l y  

r e f l e c t i n g  c o n s i d e r a b l y  m o r e  b a c k  t o  s p a c e  t h a n  t h e  s u r f a c e ,  w h i c h  w o u l d  

h a v e  r e f l e c t e d  t e n  p e r c e n t  a n d  a b s o r b e d  n i n e t y .  S o  I  s a i d  a l m o s t  a l l  

a e r o s o l s ,  e x c e p t  p u r e  s o o t  o r  u n l e s s  t h e y  a r e  o v e r  s n o w f i e l d s ,  a r e  b a s i c a l l y  

g o i n g  t o  c o o l  t h e  c l i m a t e — a n d  d i r e c t  e f f e c t s ,  n o t  i n d i r e c t  e f f e c t s  a n d  

c l o u d s  l i k e  R o b b y  R o b i n s o n .

S o  I  w e n t  t o  S e a t t l e  a n d  I  g a v e  a  t a l k  o n  t h e  R a s o o l  a n d  S c h n e i d e r  

p a p e r ,  a n d  o n  w h y  a e r o s o l s  w e r e  g o n n a — I  s h o w e d  t h i s  m u l t i p l e  r e f l e c t i o n  

p a p e r .  A n d  t h e  t h i n g  t h a t  w a s  s o  n e a t  a b o u t  B o b  C h a r l s o n  i s  h e  k i n d  o f  

s a i d ,  o h  I  t h i n k  I  a m  g o i n g  t o  t h r o w  i n  t h e  t o w e l ,  a n d  t h e n  i n v i t e d  m e  o u t  

i n  h i s  b o a t .  S o  t h e y  r e a l l y  a r e  a  g r e a t  b u n c h  a n d  I  h a d  a  t e r r i f i c  t i m e .  B u t  I  

a d m i t  I  w a s  s c a r e d  t o  d e a t h ,  b e c a u s e  I  a m  g o i n g  t o  t h i s  m e t e o r o l o g y  

d e p a r t m e n t — I  d o n ’ t  k n o w  a n y  r e a l  m e t e o r o l o g y ,  I  w a s  b a s i c a l l y  t h e  

c o m p u t e r  p r o g r a m m e r ,  a n d  w h e n  R a s o o l  g a v e  m e  t h e  a s s i g n m e n t  I  h a d  

a b o u t  t w o  m o n t h s  b e f o r e  I  w e n t  t o  g i v e  t a l k s ,  a n d  I  r e a d  e v e r y  

m e t e o r o l o g y  t e x t ,  e v e r y  M a n a b e  a n d  S m a g o r i n s k y  p a p e r  I  c o u l d  g e t  m y  

h a n d s  o n ,  s o  t h a t  a t  l e a s t  I  w o u l d n ’t  m a k e  a  f o o l  o f  m y s e l f  i n  a n s w e r i n g  

q u e s t i o n s .  S o  j u s t  l i k e  I  h a d  t o  l e a r n  p l a s m a  p h y s i c s  w h e n  I  d i d n ’ t  k n o w  

a n y  t o  d o  a  t h e s i s ,  a n d  I  w a s  u s i n g  t h e  s k i l l s  I  h a d  i n  s o l v i n g  n u m e r i c a l  

f l u i d  m e c h a n i c s ,  y o u  k n o w ,  l i k e  a  p r o g r a m m e r ,  a n d  t h e n  l e a r n i n g  t h e  

s c i e n c e  a f t e r w a r d ,  I  h a d  t o  d o  t h a t  a g a i n .  I  h a d ,  y o u  k n o w ,  t h e  p r o g r a m m e r  

w h o  w a s  w o r k i n g  f o r  R a s o o l  a n d  n o w  I  h a d  t o  l e a r n  t h e  s c i e n c e  b e c a u s e  I  

g o t  t h e  j o b  o f  d e f e n d i n g  i t .

S o  a l r e a d y  I  h a d  t o  d o  t h i s  t w i c e  i n  a b o u t  t h r e e  y e a r s ,  a n d  I  s t a r t e d  t o  

r e a l i z e  y o u  k n o w  y o u  c a n  l e a r n  p h e n o m e n a .  I f  y o u  h a v e  g o o d  g r o u n d i n g ,  

a n d  y o u  h a v e  s o m e  m e t h o d o l o g i c a l  s k i l l s ,  a n d  I  w a s  v e r y  a p p r e c i a t i v e  t o  

J o h n  C h u  a n d  t h e  C o l u m b i a  E n g i n e e r i n g  a n d  A p p l i e d  S c i e n c e  S c h o o l  f o r  

g i v i n g  m e  g r o u n d i n g  i n  b a s i c  s c i e n c e  a n d  m a t h ,  s o  t h a t  I  c o u l d  p i c k  u p  

p h e n o m e n a  b e c a u s e  I  h a d  h a d  e n o u g h  m e t h o d s .  T h a t  w a s  r e a l l y  s o m e t h i n g  

I  l a t e r  l e a r n e d  a n d  I  s t i l l  g i v e  t o  m y  s t u d e n t s .  I  m a k e  m y  s t u d e n t s  t a k e  a  

n u m e r i c a l  m e t h o d s  c o u r s e  o v e r  i n  C i v i l  E n g i n e e r i n g  h e r e  a t  S t a n f o r d  n o w ,  

e v e n  w h e n  t h e y  a r e  i n  B i o l o g y ,  a n d  I  h a v e  t h e m  t a k e  a  f l u i d  m e c h a n i c s  

c o u r s e  n o t  b e c a u s e  t h e y  a r e  n e c e s s a r i l y  g o i n g  t o  u s e  i t ,  b u t  t h a t  w a y  t h e y  

a r e  n o t  f o o l e d .  A n d  t h e y  a l l  c o m e  b a c k  a n d  t e l l  m e  t h a t  i t  h a s  r e a l l y  h e l p e d  

t h e m  t o  b e  a b l e  t o  d o  b e t t e r  i n  t h e  l i t e r a t u r e  t h a n  t h e y  o t h e r w i s e  w o u l d  

h a v e ,  a n d  c e r t a i n l y  i t ’ s  i m p r e s s i v e  t o  t h e i r  f r i e n d s  t h a t  t h e y  k n o w  

s o m e t h i n g ,  a n d  t h e y  d o n ’ t  h a v e  t o  s i t  t h e r e  w i t h  t h e i r ,  y o u  k n o w ,  f i n g e r s  i n  

t h e i r  n o s e ,  w h e n  c o m p l e x  m e t h o d s  g e t  d i s c u s s e d .

A n y h o w ,  t h e  o t h e r  p l a c e  t h a t  I  w e n t  t o  w a s  N C A R .  A n d  I  g u e s s  t h a t  

w a s  i n ,  I  s t i l l  r e m e m b e r  i t ,  I  g a v e  a  t a l k  a t  t h e  i n v i t a t i o n  o f  W i l l  K e l l o g g  

a n d  P h i l  T h o m p s o n ,  a n d  t h i s  w a s  a  t a l k  w h i c h  w a s  n o t  how dare you 
publish Rasool and Schneider, t h i s  w a s  why don’t you come to NCAR t a l k .  

A n d  t h e y  w a n t e d  m e  t o  b e  a n  A S P  p o s t - d o c t o r a l  f e l l o w  a t  t h e  t i m e  w h i c h  

P h i l  T h o m p s o n  u s e d  t o  r u n  t h e  p r o g r a m ,  a n d  h e  h a d  j u s t  t u r n e d  i t  o v e r  t o
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C h e r v i n :

S c h n e i d e r :

t h e  t h e n  y o u n g  n e w  d i r e c t o r  o f  A S P ,  P e t e r  G i l l m a n .  A n d  I  h a d  a c t u a l l y  

a p p l i e d  t o  N C A R ,  a s  I  n o w  r e m e m b e r ,  i n  1 9 7 0  f o r  a  p o s t - d o c ,  a n d  I  g o t  a n  

h o n o r a b l e  m e n t i o n .  A n d  I  a m  n o t  s u r e  I  w o u l d  h a v e  t a k e n  i t ,  b e c a u s e  i t  

w o u l d  h a v e  c a u s e d  c o n s i d e r a b l e  c o n s t e r n a t i o n  i n  t h e  m a r r i a g e  s i t u a t i o n .  

B u t  b y  1 9 7 1  i t  w a s  c l e a r  t h a t  I  h a d  t o  d o  t h i s  f o r  r e a s o n s  w h i c h  w i l l  b e  

a p p a r e n t  i n  a  m i n u t e .  R i g h t  b e f o r e  I  l e f t  f o r  N C A R  i n  m i d - S e p t e m b e r  o f  

1 9 7 1  t o  g i v e  t h e  t a l k  a n d  t o  v i s i t  w i t h  W i l l  a n d  P h i l ,  I  s a w  a n  o p - e d  p i e c e  

i n  t h e  New York Times t h a t  o u t r a g e d  m e ,  w r i t t e n  b y  a  g u y  n a m e d  B o b  

G u c h o n i  w h o  l a t e r  t u r n e d  o u t  y e a r s  l a t e r  t o  b e  e d i t o r  o f  Omni, a n d  I  t h i n k  

h e  w a s  i n v o l v e d  w i t h  Playboy t o o ,  I  c a n ’ t  r e m e m b e r .

Penthouse I  t h i n k .

Penthouse, Penthouse t h a n k  y o u .  I n  a n y  c a s e ,  h e  w a s  w o r k i n g  f o r  s o m e  

m i n i n g  m a g a z i n e ,  a n d  h e  w r o t e  t h i s  r e a l l y  t o n g u e - i n - c h e e k  m o c k i n g  a t t a c k  

o n  g l o b a l  c l i m a t e  c h a n g e  s a y i n g ,  w e l l  i t  c o u l d  b e  w a r m i n g  f r o m  

g r e e n h o u s e  g a s e s  o r  i t  c o u l d  b e  c o o l i n g  f r o m  a e r o s o l s ,  b u t  d o n ’ t  w o r r y  

f o l k s ,  i f  t h e y  d o n ’ t  c a n c e l  e a c h  o t h e r  i t s  n e i t h e r .  A n d  I  w r o t e  b a c k  a  l e t t e r ,  

a n d  I  s a i d  i t ’ s  r e a l  c u t e ,  b u t  w e  d o n ’t  k n o w  w h e t h e r  t h e  w a r m i n g  o r  t h e  

c o o l i n g  i s  g o i n g  t o  d o m i n a t e ,  a n d  t h e  b i g  p r o b l e m  w e  h a v e  i s  r a p i d  c h a n g e  

i n  t h e  p r e s e n t ,  b e c a u s e  b o t h  a g r i c u l t u r a l  s y s t e m s  a n d  e c o l o g i c a l  s y s t e m s  

a r e  a d a p t e d  t o  t h e  p r e s e n t — a n d  w e  d o n ’t  w a n t  l a r g e  c h a n g e s ,  a n d  t h i s  i s  

n o t  a n y t h i n g  t h a t  s h o u l d  b e  m o c k e d ,  b e c a u s e  w e ’ d  h a v e  t o  b e  m i g h t y  

l u c k y  t o  h a v e  t h e m  e x a c t l y  c a n c e l  o u t .

A n d  t h e  New York Times w r o t e  b a c k  t o  m e  a  d a y  o r  t w o  b e f o r e  I  l e f t ,  

a n d  s a i d ,  y e a h  w e  w a n t  t o  u s e  y o u r  p i e c e — w e  h a v e  e d i t e d  i t  a s  f o l l o w s ,  d o  

y o u  a p p r o v e  t h e  e d i t s  ( a n d  t h e y  m o s t l y  s h o r t e n e d  i t )  a n d  b y  t h e  w a y ,  

w h e r e  a r e  y o u ?  B e c a u s e  I  s e n t  t h i s  i n  a s  a  c i t i z e n ,  p r i v a t e  c i t i z e n ,  b e c a u s e  I  

w a s  a  N a t i o n a l  R e s e a r c h  C o u n c i l  p o s t - d o c  a t  G o d d a r d  I n s t i t u t e  f o r  S p a c e  

S t u d i e s  a t  t h e  t i m e  t h a t  R a s o o l  h a d  a r r a n g e d  f o r  m e .  A n d  I  s a i d ,  w e l l  I  a m  

a n  a t m o s p h e r i c  s c i e n t i s t  w h o  i s  w o r k i n g  a t  t h e  G o d d a r d  I n s t i t u t e  f o r  S p a c e  

S t u d i e s  b u t  t h i s  i s — y o u  k n o w  I  a m  d o i n g  t h i s  j u s t  a s  m y s e l f .  O h  n o ,  n o ,  

w e  o n l y  n e e d  t h a t  f o r  i d e n t i f i c a t i o n  p u r p o s e s ,  t h e y  s a i d .  S o  o f f  I  w e n t  t o  

N C A R ,  a n d  I  g a v e  m y  t a l k ,  a n d  I — i t  w a s  f i n e .  I  m e t  B o b  D i c k i n s o n ,  h a d  

a  r e a l l y  r e a l l y ,  y o u  k n o w ,  n i c e  s e t  o f  i n t e r a c t i o n s  w i t h  T h o m p s o n  a n d  w i t h  

K e l l o g g ,  w e n t  t o  t h e  K e l l o g g  r a n c h .

I  s t i l l  r e m e m b e r  t h a t  i t  s n o w e d  e i g h t e e n  i n c h e s  o n  t h e  1 8 th o f  

S e p t e m b e r ,  a n d  I  s a i d ,  g e e  t h i s  i s  a  v e r y  i n t e r e s t i n g  p l a c e ,  a n d  t h r e e  d a y s  

l a t e r  i t  w a s  e i g h t y  d e g r e e s ,  y o u  k n o w ,  w e l c o m e  t o  B o u l d e r .  A n d  I  t h i n k  o n  

t h e  s e c o n d  o r  t h i r d  d a y  o f  t h e  v i s i t  I  w a s  i n  W i l l ’ s  o f f i c e ,  a n d  h e  w a s  

t r y i n g  t o  c o n v i n c e  m e  w h y  I  w a n t  t o ,  y o u  k n o w ,  a p p l y  t o  A S P  t h i s  t i m e .  

D o n ’ t  w o r r y ,  y o u  w o n ’ t  g e t  a n  h o n o r a b l e  m e n t i o n  t h i s  t i m e .  A n d  I  a m  

s a y i n g ,  y e a h  b u t  P e t e r  G i l m a n ’ s  r u n n i n g  t h e  p r o g r a m .  A n d  h e  s o r t  o f  

l o o k e d  a t  m e ,  a n d  h e  s a y s ,  w e ’ l l  t a l k  t o  h i m .  A n d  I  a m  t h i n k i n g ,  o h ,  P e t e r  

i s  g o i n g  t o  l o v e  m e ,  y o u  k n o w ,  t h e s e  o l d  g u y s  a r e  g o i n g  t o  b e  c o m i n g  a n d  

t e l l  h i m  w h o  h e  i s  s u p p o s e d  t o  t a k e .  I n  a n y  c a s e ,  t h e  p h o n e  r i n g s ,  a n d  W i l l
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S c h n e i d e r :

Chervin:

i g n o r e s  i t  a n d  B a r b a r a  H i l l ,  I  h a v e  f o r g o t t e n  w h a t  s h e  w a s  c a l l e d  a t  t h e  

t i m e .

K e n d a l l .

B a r b a r a ,  n o  i t  w a s  b e f o r e  t h a t  e v e n .  W e l l ,  i n  a n y  c a s e  B a r b  s a y s — c o m e s  

i n  a n d  s a y s ,  W i l l  I  t h i n k  y o u  b e t t e r  t a k e  t h i s  c a l l ,  i t s  f r o m  B o b  J a s t r o .  S o  I  

a m  s i t t i n g  i n  W i l l ’ s  o f f i c e ,  y e a h  h i  B o b ,  h o w  a r e  y o u ,  a n d  a l l  o f  a  s u d d e n  I  

s e e  W i l l ,  y o u  k n o w ,  o n e  o f  t h e  n i c e s t  g u y s  h i s — h e  g e t s  a  f r o w n  o n  h i s  

f a c e  a n d  h i s  b r o w  w r i n k l e s ,  a n d  h e  s a y s ,  y e s  y e s  h e  i s  h e r e .  W e l l ,  w e ’ d  

l o v e  t o ,  b u t  w h a t ’ s  g o i n g  o n ?  A n d  h e  s a y s ,  B o b  t h a t  s o u n d s  a  b i t  s t r a n g e ,  

m a y b e  y o u  o u g h t  t o  r e t h i n k  t h i s  a n d  t a l k  t o  h i m ,  a n d  w e l l  y o u  d o n ’t  w a n t  

t o  t a l k  t o  h i m ? — a l l  r i g h t ,  o k a y ,  a n d  h e  h a n g s  u p .  A n d  I  l o o k  a t  W i l l ,  a n d  

h e  s i t s  t h e r e  s i l e n t  f o r  a b o u t  t w e n t y  s e c o n d s — n o w  w h a t ’ s  g o i n g  o n ?  H e  

s a i d ,  w e l l  a p p a r e n t l y  B o b  i s  a n g r y .

I  s a i d ,  w h y  w h a t  h a p p e n e d ?

H e  s a i d ,  w e l l  y o u  w r o t e  a  l e t t e r  t o  t h e  New York Times a n d  u s e d  t h e  

I n s t i t u t e ’ s  n a m e  w i t h o u t  c l e a r i n g  i t  w i t h  h i m .

A n d  I  s a i d ,  n o  I  w r o t e  a  l e t t e r  t o  t h e  New York Times, a n d  t h e y  a s k e d  

m e  w h e r e  I  w o r k e d .  A n d  I  t o l d  t h e m  t h a t ,  a n d  I  s a i d  I  w a s  w r i t i n g  t h i s  a s  a  

c i t i z e n .

A n d  h e  s a i d  w e l l ,  J a s t r o  s a i d  t h a t  o n l y  h e  a p p r o v e s  e v e r y t h i n g  t h a t  

g o e s  f r o m  t h e  I n s t i t u t e .

I  s a i d  B o b ,  J a s t r o  i s  w r i t i n g  t o  t h e  New York Times a l l  t h e  t i m e — w e l l  

I  g u e s s  h e  i s  a p p r o v i n g  i t  f o r  h i m s e l f .  A n d  I  s a i d ,  d i d  h e  h a v e  a n y  

o b j e c t i o n s  t o  w h a t  I  w r o t e ?

N o  t h a t  w a s n ’t  t h e  p o i n t .

A n d  I  s a i d  w e l l  w h a t  w a s  t h i s  b u s i n e s s  a b o u t  i t ’ s  o k a y ?

W e l l  h e  t o l d  m e — i s  S c h n e i d e r  t h e r e ? — a n d  w h e n  I  s a i d  y e s ,  s a i d  

W i l l ,  h e  s a i d ,  g o o d  k e e p  h i m ,  I  j u s t  f i r e d  h i m .  S o  h e  c a l l e d  u p  t h e  N R C  

a n d  u n d i d  m y  p o s t - d o c  t h a t  d a y .  S o  n e e d l e s s  t o  s a y ,  I  a m  n o w  o u t  o f  a  j o b ,  

a n d  I  c a l l  u p  I s h t i a k  R a s o o l  a n d  I  e x p l a i n  a l l  t h i s ,  a n d  R a s o o l  i s  f u r i o u s ,  

a n d  g e t s  t o g e t h e r  w i t h  s e v e r a l  o f  t h e  o t h e r  p e o p l e  i n  G o d d a r d  I n s t i t u t e  w h o  

w e r e  e q u a l l y  f u r i o u s  a t  t h i s ,  a n d  R a s o o l  b e i n g  t h e  c o n s u m m a t e  a n d  

b r i l l i a n t  p o l i t i c a l  t a c t i c i a n ,  c a l l s  u p  M a u r i c e  T e p p e r ,  w h o  i s  i n  N A S A  

h e a d q u a r t e r s ,  a n d  w h o  h a s  a c t u a l l y  b e e n  e n c o u r a g i n g  G I S S  t o  g e t  i n t o  

c l i m a t e  s t u d i e s .  H e  e x p l a i n s  a l l  t h i s .  ( I  f o u n d  t h i s  o u t ,  b y  t h e  w a y ,  m o n t h s  

l a t e r ,  w h a t  a c t u a l l y  h a p p e n e d . )  A l l  I  k n e w  a t  t h e  t i m e  w a s  t h a t  a b o u t  f o u r  

h o u r s  l a t e r  R a s o o l  c a l l e d  b a c k  a n d  s a i d  t h a t  J a s t r o ’ s  c a l m e d  d o w n ;  w e  

h a v e  h a d  a  d i s c u s s i o n — I  s a i d  i t  w a s  m y  f a u l t  f o r  n o t  e x p l a i n i n g  t h e  r u l e s  

t o  m e ,  a n d  I ’v e  b e e n  r e i n s t a t e d  b u t  i t  w i l l  b e  o n  a  p o s t - d o c  t h r o u g h  

C o l u m b i a .  A n d  b a s i c a l l y  w h a t  h a p p e n e d  w a s ,  R a s o o l  c a l l e d  T e p p e r ,  

e x p l a i n e d  a l l  t h a t ,  T e p p e r  t u r n e d  a r o u n d  a n d  c a l l e d  J a s t r o  t o  c o n g r a t u l a t e  

h i m  o n  m y  l e t t e r  i n  t h e  New York Times a n d  t o  s a y  h o w  r e a l l y  g o o d  i t  i s ,  

a n d  h o w  m u c h  t h e  h e a d q u a r t e r s  a p p r o v e s  o f  h i r i n g  g u y s  l i k e  S c h n e i d e r  

a n d  g e t t i n g  i n t o  t h e  c l i m a t e  b u s i n e s s .
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S o  t h e y  p u l l e d  a n  e n d - r u n  a r o u n d  i t ,  a n d  b y  t h a t  t i m e  h e  h a d  a l r e a d y  

r e m o v e d  m e  f r o m  t h e  r o l l s ,  a n d  t h e n  h e  a p p a r e n t l y  f o r c e d  m e  o n  W a l l y  

B r o k e r ’ s  g r a n t  t h a t  h e  h a d  g i v e n  t o  B r o k e r — s o m e t h i n g  w h i c h  l a t e r  o n  

J a s t r o  w a s  f i r e d  f o r ,  i s  m y  u n d e r s t a n d i n g ,  f o r  i m p r o p e r  u s e  o f  g o v e r n m e n t  

m o n e y ,  n o t  t h i s  t i m e  b u t  e x a c t l y  t h a t  k i n d  o f  d e a l — w h e r e  h e  w o u l d  g i v e  

g r a n t s ,  y o u  k n o w ,  f o r  c e r t a i n  t h i n g s  a n d  t h e n  t a k e  s o m e  o f  t h e  m o n e y  b a c k  

f o r  h i s  o w n  p e o p l e .  B u t  a n y h o w ,  t h a t  w a s  w h e n  I  s t a r t e d  t o  d i s c o v e r  I  w a s  

v e r y  c o n t r o v e r s i a l .  A n d  w h e n  I  w e n t  b a c k ,  R a s o o l  j u s t  s h o o k  h i s  h e a d  a n d  

h e  s a i d :  Y o u  d i d n ’t  d o  a  d a m n  t h i n g  w r o n g .  I  t h o u g h t  i t  w a s  a  g o o d  l e t t e r ,  

i t  w a s  p e r f e c t l y  o k a y .  H e  i s  j u s t  a  p a r a n o i d .  H e  i s  i n  c o n t r o l  o f  a l l  t h i n g s  i n  

t h i s  I n s t i t u t e ,  a n d  w e  h a v e  g o t  t h e  p r o b l e m  f i x e d .

B u t  I  k n e w  t h a t  I  w a s n ’t  g o i n g  t o  b e  a b l e  t o  s t a y  t h e r e ,  b e c a u s e  I  

k n e w  t h a t  m y  s t y l e  w a s  n o t  g o i n g  t o  l e t  m e  c l e a r  w h a t  I  h a v e  t o  s a y  w i t h  

t h a t  p a r a n o i d  J a s t r o ,  a n d  t h a t  I  w a s n ’ t  g o i n g  t o  t o l e r a t e  t h a t  c r a p  f r o m  h i m .  

S o  w h e n  t h e  o f f e r  l e t t e r  f r o m  N C A R  d i d  c o m e  t h r o u g h  I  t o o k  i t ,  b u t  t h a t  

w a s ,  y o u  k n o w ,  t h r e e - f o u r  m o n t h s  l a t e r .  M e a n w h i l e ,  I  h a d  a  t o n  o f  

r e s e a r c h  I  w a n t e d  t o  d o ,  i n  p a r t i c u l a r  w o r k i n g  o n  t h e  s t a b i l i t y  o f  t h e  

B o d i q o  S e l l e r s  m o d e l s  w h i c h  I  w a s  w o r k i n g  o n  w i t h  Z v i  G a l c h e n  o n  t h a t  

v e r y  e a s y  t o  o p e r a t e  I n s t i t u t e  c o m p u t e r  t h a t  I  c o u l d  p u t  i n  t w o  b o x e s  o f  

k e y  p u n c h  c a r d s  a n d  g e t  t h e  a n s w e r  o u t ,  y ’ k n o w ,  i n  a  m i n u t e  a n d  a  h a l f  

l a t e r .  S o  I  s t i l l  m a i n t a i n e d  a  p r o d u c t i v e  e n v i r o n m e n t  t h e r e .  R i c h a r d  

S o m e r v i l l e  c a m e  a t  a  v e r y  g o o d  t i m e  i n t e r a c t i n g  w i t h  h i m  o v e r  t h e  

i m p r o v e m e n t s  i n  t h e  G I S T  G C M .

H a d  l u n c h  e v e r y  d a y  w i t h  J i m  H a n s o n  a n d  t h e n  h e  h i r e d  a n

a s s i s t a n t  t o  A n d y  L a c y , _______________ . A n d  w e  u s e d  t o  g o  o v e r  t o  t h e  h i g h  i n

t h e  f o o d  c h a i n  T a d  S t e a k h o u s e  e v e r y d a y  t o  h a v e  a ,  y o u  k n o w ,  f i v e  d o l l a r  

s t e a k  f o r  l u n c h .  A n d  I  s t i l l  r e m e m b e r ,  a n d  I  t e a s e  J i m  a b o u t  t h i s — t e l l i n g  

m e ,  w h y  a r e  y o u  w o r k i n g  i n  t h i s  c l i m a t e  s t u f f  f o r ,  i t ’ s  s u c h  a n  i m p o s s i b l e  

p r o b l e m .  I t ’ s  g o t  s o  m a n y  d i m e n s i o n s ,  y o u  n e v e r  c a n  s o l v e  i t .  D o  

s o m e t h i n g  t r a c t a b l e  l i k e  r a d i a t i v e  t r a n s f e r  a n d  p l a n e t a r y  a t m o s p h e r e s  a n d  

c l o u d s .  A n d  I  l o v e  r e m i n d i n g  J i m  o f  t h a t  c o n v e r s a t i o n  t h a t  w e  h a d  b a c k  i n

1 9 7 1  a n d  1 9 7 2 ,  w h e n  h e  w a s  t e l l i n g  m e  t h a t  c l i m a t e  w a s  a n  i m p o s s i b l e  

a n d  i n t r a c t a b l e  s u b j e c t ,  w h i c h  o f  c o u r s e  i t  i s .  A n d  h e  h a s  d o n e  a m o n g  t h e  

b e s t  w o r k  a n y w h e r e  t r y i n g  t o  m a k e  d e n t s  a t  i t ,  s o  t h a t  w a s  a  c u t e  m e m o r y  

f r o m  t h a t  t i m e .

I n  a n y  c a s e ,  i t  w a s  a  g r e a t  g r o u p  t h a t  R a s o o l  h a d ,  y o u  k n o w ,  

w o r k i n g  w i t h  J i m ,  a n d  R i c h a r d  b e i n g  t h e r e ,  a n d  w o r k i n g  w i t h  Z v i  

G a l c h e n .  A n d  i t  w a s  s o m e t h i n g  t h a t  I  w a s  g o i n g  t o  m i s s ,  a n d  e v e r y b o d y  

t r y i n g  t o  t i p t o e  a r o u n d  J a s t r o  a n d  h i s  o u t b u r s t s  a n d  e g o  f i t s ,  w h i c h  I  k n e w  

I  w o u l d  n e v e r  b e  a b l e  t o  t o l e r a t e  v e r y  l o n g .  N o w  I  r e m e m b e r  t h e  s u m m e r  

o f  1 9 7 2 ,  a b o u t  a  m o n t h  b e f o r e  I  w a s  g o i n g  t o  m o v e  o u t  t o  C o l o r a d o ,  t h i s  

w a s  a n  i n t i m i d a t i n g  t h i n g ,  y o u  k n o w ,  I  h a d n ’t  s p e n t  m u c h  t i m e  w e s t  o f  t h e  

H u d s o n .  A n d  s o m e  g u y  n a m e  C h e r v i n ,  y ’k n o w ,  w h o  w e n t  t o  g r a d u a t e  

s c h o o l  w i t h  m e ,  w a l k s  i n  t h e  o f f i c e  a n d  h e  s a i d ,  m y  f e l l o w  p l a s m a  

p h y s i c i s t ,  h e y  h o w  d i d  y o u  c o n v e r t  i n t o  t h i s  b u s i n e s s ?  I  w o n d e r  i f  t h e r e  a r e  

a n y  j o b s  f o r  m e ?  S o  f a r  I  a m  n o t  b e i n g  i n t e r r u p t e d  b y  t h i s  g u y ,  s o  I  m u s t
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S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

Chervin:

C h e r v i n :

S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

C h e r v i n :

h a v e — a m  I  g e t t i n g  t h i s  r i g h t ?  A n d  t h e n  I  t o l d  h i m  a b o u t  W i l l  K e l l o g g  a n d  

I  s a i d ,  y o u  k n o w  t h e y  h a v e  p o s t - d o c s  o u t  t h e r e .  S o  w h o  s h o u l d  c a l l  b u t  

K e l l o g g .  D o e s n ’t  h e  c a l l  m e  o r  d i d  I  c a l l  h i m ,  I  c a n ’t  r e m e m b e r ?

I  t h i n k  y o u  p i c k e d  u p  t h e  p h o n e .

I  p i c k e d  u p  t h e  p h o n e  a n d  c a l l e d  h i m ,  o k a y .

A s  I  r e m e m b e r .

S p o k e  t o  W i l l  a n d  i t  w a s  . . .

1 9 7 2 .

R i g h t ,  J u n e  o k a y ,  J u n e  o f  1 9 7 2 ,  I  t h o u g h t  i t  w a s  m a y b e  J u l y .  I t  w a s  a  

c o u p l e  o f  m o n t h s  b e f o r e  S e p t e m b e r  1 , w h i c h  i s  w h e n  I  w a s  d u e  t o  s t a r t  m y  

p o s t - d o c .  A n d  I  m e n t i o n e d  t o  h i m  t h a t  I  h a v e  t h i s  f r i e n d  w h o  i s  a  p l a s m a  

p h y s i c i s t  j u s t  l i k e  I  w a s  a t  C o l u m b i a ,  w h o  i s  i n t e r e s t e d  i n  n u m e r i c a l  

c a l c u l a t i o n s  a n d  s o  f o r t h ,  a n d  h e  s a i d  t e l l  m e  a b o u t  h i m ,  a n d  I  g a v e  h i m  a  

m i n u t e  o r  t w o  r u n d o w n .  A n d  I  s a y s ,  a s  a  m a t t e r  o f  f a c t  h e  i s  i n  m y  o f f i c e .  

S o  I  p u t  C h e r v i n  o n  t h e  p h o n e ,  a n d  I  c a n ’ t  r e m e m b e r ,  t w o  m i n u t e s ?

I t  w a s  a b o u t  t h a t  l e n g t h .

T w o  m i n u t e s ,  h e  h a n g s  u p  t h e  p h o n e  a n d  h e  l o o k s  a t  m e ,  w h i t e  a s  a  s h e e p  

b e c a u s e  h e  h a s n ’t  b e e n ,  y ’k n o w ,  w e s t  o f  t h e  H u d s o n  R i v e r ,  a n d  h e  s a i d ,  I  

a m  g o i n g  t o  b e  w o r k i n g  i n  C o l o r a d o  o n  S e p t e m b e r  1 ! W i l l  o f f e r e d  h i m  a  

j o b  o n  t h e  s p o t ,  b e c a u s e  a p p a r e n t l y  t h e y  h a d  s o m e t h i n g  c a l l e d  p r e s i d e n t i a l  

i n t e r n s ,  w h i c h  w e r e  p o s t - d o c s ,  a n d  t h a t  s o m e b o d y  h a d  j u s t  t u r n e d  t h e m  

d o w n  a n d  h a d  t h i s  j o b  w h i c h  i f  t h e y  d i d n ’ t  f i l l  t h e y  w e r e  g o i n g  t o  l o s e .  S o  

h e  o f f e r e d  i t  t o  B o b ,  a n d  h e  t o o k  i t .  A n d  h e r e  n o w  t w e n t y - e i g h t  y e a r s  l a t e r  

h e ’ s  s t i l l  i n  B o u l d e r .  A n y h o w ,  W i l l  w a s  t h a t  k i n d  o f  g u y .  W i l l  w a s  

i n t u i t i v e ,  a n d  h e  w o u l d  t a l k  t o  y o u ,  a n d  h e ’ d  m a k e  a  j u d g m e n t ,  a n d  h e ’ d  

g o  w i t h  i t .  S o  c o m e  S e p t e m b e r ,  w e  w e n t  t o  N C A R .

R i g h t .  W h a t  w e r e ,  y o u  k n o w ,  a s  y o u  i n d i c a t e d ,  y o u  h a d  s p e n t  b a s i c a l l y  

y o u r  e n t i r e  l i f e  i n  a n d  a r o u n d  t h e  C i t y  o f  N e w  Y o r k  a t  t h a t  t i m e .

I  h a d  d o n e  s o m e  w o r l d  t r a v e l i n g  a t  l e a s t .

A h .

B u t  t h a t ’ s  a l l .

W h a t  w e r e  y o u r  f e e l i n g s  a b o u t  v a c a t i n g  t h e  l i f e  t h a t  y o u  h a d  k n o w n ?  A n d  

t w o — w h a t  w e r e  y o u r  e x p e c t a t i o n s  i n  t e r m s  o f  l o n g  t e r m  p o s s i b i l i t i e s  a t
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C h e r v i n :

S c h n e i d e r :

Schneider:

C h e r v i n :

S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

N C A R ?  B e c a u s e  a s  I  r e c a l l ,  a t  t h a t  t i m e  t h e  p o s t - d o c t o r a l  f e l l o w s h i p  

p r o g r a m  i n  t h e  a d v a n c e  s t u d y  p r o g r a m ,  A S P ,  a t  N C A R  w a s  f o r  o n e  y e a r .

O n e  y e a r .

O n e  y e a r  o n l y .

R i g h t ,  t h e y  d i d n ’t  h a v e  t h e  r e n e w a b l e .  I  d i d n ’ t  k n o w  w h a t  t o  e x p e c t .  I  

d i d n ’t  h o n e s t l y  t h i n k  I ’ d  b e  t h e r e  l o n g .  I  f i g u r e d  t h a t  I ’m  s t i l l  c o n v e r t i n g  

i n t o  a t m o s p h e r i c  s c i e n c e ,  I  h a v e  t w o  p a p e r s  n o w ,  a n d  a  t h i r d  o n e  i n  t h e  

p i p e l i n e  w h i c h  w a s  t h e  c l o u d  h e i g h t  f e e d b a c k  p a p e r .  A n d  t h a t  I  n e e d  t o  d o  

s o m e  m o r e ,  a n d  I  w a s  w o r k i n g  o n  t h e  s t a b i l i t y  p a p e r  w i t h  Z v i ,  a n d  t h a t  

t h i s  w o u l d  g i v e  m e  a n  o p p o r t u n i t y  t o  b e c o m e  m o r e  f i r m l y  e s t a b l i s h e d  s o  

t h a t  I  c o u l d  f i n d  s o m e  o t h e r  j o b .  I  a l s o  w a s  m a r r i e d  s t i l l  i n  N e w  Y o r k ,  a n d  

B a r b a r a  e n c o u r a g e d  m e  t o  g o  o u t  t o  C o l o r a d o ,  b u t  w a s n ’t  a n x i o u s  t o  m o v e  

t h e r e .  A n d  s o  I  a s s u m e d  t h a t  i t  w o u l d  b a s i c a l l y  b e  a  y e a r .  W h e n  I  g o t  

t h e r e ,  W i l l  s a i d  o h ,  B a r b a r a  w o r k s  i n  a n  a i r l i n e ,  I  h a v e  f r i e n d s  i n  U n i t e d  i n  

D e n v e r ,  s h e  c o u l d  d o  t h e  s a m e  j o b .  A n d  w h e n  I  c a l l e d  h e r  t o  t e l l  h e r  t h a t ,  

s h e  s a i d  s h e  w a s n ’ t  i n t e r e s t e d ,  a n d  t h a t ’ s  w h e n  I  r e a l i z e d  t h a t  h e r  s h i p p i n g  

m e  o u t  t o  C o l o r a d o  w a s  n o t  j u s t  w h a t  w a s  g o o d  f o r  m e ,  b u t  w h a t  w a s  t h e  

e n d  o f  o u r  r e l a t i o n s h i p .  A n d  t h a t  t h i s  w a s  a c t u a l l y  a  c o n v e n i e n t  w a y  t o  g e t  

m e  o u t  o f  t o w n .  A n d  t h a t  w a s  p a i n f u l ,  b u t  i t  i n  a  w a y  c u t  t h e  n e e d  f o r  m e  

t o  i m m e d i a t e l y  r e t u r n .  I  g u e s s  I  k n e w  t h i s  w i t h i n  a  m o n t h  o r  t w o  o f  h a v i n g  

g o t t e n  t o  C o l o r a d o .  I t  b e c a m e  c o m p l e t e l y  c l e a r  t h a t  t h a t  w a s  t h e  s i t u a t i o n .

S o  a s  i t  t u r n e d  o u t ,  a  m o n t h ,  t w o  m o n t h s  a f t e r  I  g o t  t o  C o l o r a d o ,  

s o m e  r a t h e r  m a j o r  e v e n t s  o c c u r r e d  w h i c h  d r a m a t i c a l l y  c h a n g e d  m y  l i f e  

a n d  a l s o  N C A R ,  a n d  I  w i l l  g e t  t o  t h a t  i n  a  m i n u t e .  Y o u  a s k e d — s o  h o w  d i d  

I  f e e l  a b o u t  t h e  m o v e ?  I  w a s  v e r y  e x c i t e d  a n d  I  a l s o  h a d  h i g h  t r e p i d a t i o n s  

f o r  t h e  r e a s o n s  I  s a i d .  I  h a d  g o n e  t o  B o u l d e r  t w i c e  b e f o r e  t h a t ,  o n c e  a s  a  

t o u r i s t  i n  1 9 7 0 ,  a n d  t h e n  v i s i t i n g  w i t h  K e l l o g g  a n d  T h o m p s o n  i n  1 9 7 1 .  

R e a l l y  e n j o y e d  i n t e r a c t i n g  w i t h  B o b  D i c k i n s o n  a n d  W a r r e n  W a s h i n g t o n .

S o  t h e r e  w a s  t h e — o n l y  t h a t  s i n g l e  o n e  v i s i t  p o s t - S M I C  a n d  . . .

F o r  a b o u t  a  w e e k ,  y e a h .

. . . a n d  a r r i v i n g  a s  a  p o s t - d o c .

Y e a h  i n  f a c t  I  f o r g o t  t o  m e n t i o n ,  w h e n  I  w a s  t h e r e  a n d  I  s h o w e d  W a r r e n  

W a s h i n g t o n  w h a t  I  w a s  d o i n g  o n  c l o u d  h e i g h t  f e e d b a c k ,  h e  s a i d  i t  w o u l d  

b e  g o o d  t o  t r y  t h a t  i n  a  G C M .  A n d  t h e r e f o r e  W a r r e n  a n d  I  s a t  t o g e t h e r  a n d  

e v o l v e d  a  w h o l e  s e r i e s  o f  G C M  e x p e r i m e n t s ,  w h e r e  I  i n c r e a s e d  a n d  

d e c r e a s e d  t h e  f i x e d  o c e a n  t e m p e r a t u r e s — b e c a u s e  t h e y  d i d  n o t  c a l c u l a t e  

o c e a n  t e m p e r a t u r e s  i n  t h o s e  d a y s ,  t h e y  w e r e  f i x e d — a n d  I  i n c r e a s e d  t h e m  

b y  2 ° ,  a n d  d e c r e a s e d  t h e m  b y  2 ° .  A n d  w e  c a l c u l a t e d  o u t  w h a t  h a p p e n e d  t o  

c l o u d i n e s s .  I n  f a c t ,  w e  d i s c o v e r e d  a  p o s i t i v e  f e e d b a c k .  T h e n  I  d e c i d e d  t h a t
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t h i s  p o s i t i v e  f e e d b a c k  w a s  a  b i t  s u s p i c i o u s ,  a n d  I  d i d  t w o  s t r i p s .  I  d i d  a  

s t r i p  o f  w a r m i n g  t h a t  w a s  a  J a n u a r y ,  p e r p e t u a l  J a n u a r y  m o d e l ,  m e a n i n g  

t h a t  t h e  s u n  w a s  h e l d  f i x e d  i n  J a n u a r y  p o s i t i o n .  A n d  I  h a t e d  t h a t ,  b e c a u s e  

w h a t  t h a t  m e a n t  w a s  t h e  m o d e l  w a s  n o n - e n e r g y  c o n s e r v i n g ,  b e c a u s e  t h e r e  

w a s  n o t  a  b a l a n c e  b e t w e e n  t h e  i n c o m i n g  s o l a r  a b s o r b e d  a n d  t h e  o u t g o i n g  

i n f r a r e d .  B e c a u s e  w h e n  y o u  h a v e  f i x e d  o c e a n  t e m p e r a t u r e s  t h a t ’ s  a n  

i n f i n i t e  h e a t  s i n k .

S o  I  w a s  v e r y  u n h a p p y  w i t h  t h a t  c o m p o n e n t  o f  t h e  m o d e l ,  a n d  I  

w a n t e d  t h e  m o d e l  t o  b e  e n e r g y  b a l a n c i n g  a n d  t o  c a l c u l a t e  i t s  o w n  o c e a n .  

A n d  t h a t  w a s  i n  f a c t — w e  h a d  l o n g  c o n v e r s a t i o n s  a b o u t  t h e  n e e d  t o  g e t  a n  

o c e a n  m o d e l  i n  t h e r e .  I  p r o b a b l y  d i s c u s s e d  t h a t  w i t h  C h u c k  L e i t h  a n d  

D i c k i n s o n ,  a s  w e l l  a s  w i t h  W a r r e n .  A n d  s o  I  p u t  a  s t r i p  o f  w a r m i n g  

b e t w e e n  z e r o  a n d  1 0 °  S ,  w h i c h  i n  J a n u a r y  i s  t h e  r i s i n g  b r a n c h  o f  t h e  i n t e r -  

t r o p i c a l  c o n v e r g e n c e  z o n e .  A n d  I  w a s  c u r i o u s  w h a t  t h a t  w a s  g o i n g  t o  d o  t o  

t h e  a l r e a d y  c l o u d y  I T C Z .  W h a t  i t  d i d  w a s  v e r y  i n t e r e s t i n g .  I t  c h a n g e d  

a l m o s t  n o t h i n g  i n  t h a t  z o n e  b e c a u s e  i t  w a s  a l r e a d y  s a t u r a t e d  w i t h  c l o u d s ,  

b u t  i t  s o  i n t e n s i f i e d  t h e  c i r c u l a t i o n  i n  t h e  n o r t h e r n  h e m i s p h e r e ,  t h e  H a d l e y  

c i r c u l a t i o n ,  t h a t  i t  i n c r e a s e d  t h e  s i n k i n g  a i r  i n  t h e  s u b t r o p i c s ,  a n d  a c t u a l l y  

d e c r e a s e d  t h e  c l o u d s  i n  t h e  t e n  t o  t w e n t y  d e g r e e s  n o r t h  z o n e .  A n d  t h a t  w a s  

a  t r e m e n d o u s l y  i n t e r e s t i n g  r e g i o n a l l y  d i s p l a c e d  t e l e - c o n n e c t i o n  a n d  

f e e d b a c k  t h a t  I  t h o u g h t .  S o  t h e n  I  g o t  a n o t h e r  i d e a  w h i c h  i s  t o  p u t  a  

w a r m i n g  s t r i p  b e t w e e n  t e n  a n d  t w e n t y  n o r t h ,  w h i c h  i s  t h e  n o r m a l  s i n k i n g  

b r a n c h  o f  t h e  H a d l e y  c e l l .  A n d  w h a t  t h a t  d i d  i s  i t  w e a k e n e d  t h e  H a d l e y  

c e l l ,  t h e r e b y  r e d u c i n g  t h e  c l o u d i n e s s  i n  t h e  I T C Z ,  t h a t  i s  b e t w e e n  z e r o  a n d  

t e n  s o u t h ,  a n d  i n c r e a s e d  i t  b e t w e e n  t e n  a n d  t w e n t y  n o r t h .

S o  w h a t  I  l e a r n e d  i m m e d i a t e l y  w a s  i f  y o u  a r e  g o i n g  t o  d o  c l o u d s  y o u  

c a n ’t  d o  i t  i n  z e r o - D  o r  1 - D ,  y o u  g o t  t o  d o  i t  i n  t h e  3 - D  m o d e l .  A n d  y o u  

h a v e  t o  h a v e  v e r y  c l e a r  r e g i o n a l l y  h e t e r o g e n e o u s  f o r c i n g ,  o t h e r w i s e  y o u  

w o n ’t  k n o w  w h a t  y o u  a r e  d o i n g .  A n d  t h a t  w a s  a  n i c e  c o l l a b o r a t i o n  t h a t  I  

w o r k e d  o u t  w i t h  W a r r e n ,  a n d  w h e n  I  t o l d  W a r r e n  w h a t  I  w a n t e d  t o  d o ,  h e  

g a v e  i t  t o  G l o r i a  D e S a n t o ,  l a t e r  G l o r i a  W i l l i a m s o n ,  t o  p r o g r a m .  A n d  

G l o r i a  h a d — I  d i d n ’t  d o  h i s t o r y  t a p e s ,  I  h a d  t h o s e  l i t t l e  m i c r o f i l m s .  S h e  

h a d  t h e m  m a i l e d  t o  m e  w i t h i n  m o n t h s .

W a r r e n  r e a l l y  c a m e  t h r o u g h ,  s o  I  w a s  a n a l y z i n g  t h o s e  w h i l e  I  w a s  a t  

G I S S ,  a n d  W a r r e n  w a s  k i n d  e n o u g h  t o  f u n d  m e  t o  g o  t o  t h e  I n t e r n a t i o n a l  

R a d i a t i o n  C o n f e r e n c e  i n  S e n d a i  J a p a n  i n  t h e  s p r i n g  o r  e a r l y  s u m m e r  o f

1 9 7 2  o n  N C A R ,  o n  W a r r e n ’ s  b u d g e t ,  w h e r e  I  p r e s e n t e d  a  j o i n t  p a p e r  w i t h  

W a r r e n  o n  o u r  G C M  w o r k  a n d  o n  m y  o n e  d i m e n s i o n a l  w o r k .  A n d  t h a t ’ s  

w h e r e  I ,  y o u  k n o w ,  h a d  t h e  f u n  a n d  t h e  p l e a s u r e  o f  m e e t i n g  p e o p l e  l i k e  

T o m  V a n d a h a r  a n d  J o h n  G i l l y ,  a n d  i n  f a c t  w e  w e n t  t r a v e l i n g  t o  K y o t o ,  

a b o u t  s i x  o f  u s  w e n t  d o w n  t h e r e .  G a r t h  P a l t r i d g e ,  V e r g i l  K u n d i  w h o  h a d  a  

b i g  r e d  b e a r d ,  a n d  y o u  k n o w  I  h a d  t o  t e a c h  a l l  t h e s e  g u y s  h o w  t o  u s e  

c h o p s t i c k s .  I  d o  r e m e m b e r  t h a t  w h e n  w e  w e r e  r i d i n g  o n  t h e  t r a i n s .  S o  w e  

w e n t  d o w n  t o  K y o t o  o n  t h e  f a s t  t r a i n .  A n d  I  r e m e m b e r  s i t t i n g  i n  J a p a n e s e  

r e s t a u r a n t s ,  h a v i n g  b e e n  i n  N e w  Y o r k  I  w a s  a l r e a d y  p r e t t y  a c c u l t u r a t e d  t o  

A s i a n  f o o d .  S o  I  w a s ,  y ’ k n o w ,  l e c t u r i n g  o n  h o w  t o  d o  t h a t  t o  m y  f r i e n d s
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C h e r v i n :

S c h n e i d e r :

t h e r e ,  w h i c h  w a s  f u n .  A n d  I  r e m e m b e r  a t  o n e  s t a g e ,  s i x - f o o t - s i x  T o m  

V a n d a h a r ,  b i g  b i g  g u y ,  n o w  t h i s  w a s  n o t  a  s t a n d a r d ,  y o u  k n o w ,  g u y  i n  

J a p a n .  H e  w a s  t r y i n g  t o  f o l d  h i s  l e g s  u n d e r n e a t h  o n e  o f  t h e s e  J a p a n e s e  

t a b l e s  w h e r e  y o u  s i t  o n  t h e  f l o o r ,  a n d  t h e  w a i t r e s s e s  w e r e  s o r t  o f  l o o k i n g  a t  

t h i s  a n d  t h e y  w e r e  l o o k i n g  a t  e a c h  o t h e r  a n d  t r y i n g  t o  b e  p o l i t e  a n d  n o t  t o  

g i g g l e  o u t  l o u d ,  a n d  w e  s a t  t h e r e  f o r  a b o u t  f i v e  m i n u t e s  a n d  t h e n  a l l  o f  a  

s u d d e n  l i k e  a n  u n d o n e  s p r i n g  h i s  l e g s  u n c o i l e d ;  t h e y  f l a p p e d  u n d e r  t h e  

t a b l e ,  t h e  t a b l e  w e n t  b o u n c i n g ,  t h e  s a k e  w e n t  f l y i n g .  A n d  a l l  t h e  w a i t r e s s e s  

i n  t h e  p l a c e  j u s t  l o o k e d  a t  e a c h  o t h e r ,  c o v e r e d  t h e i r  m o u t h s  a n d  g i g g l e d  

h y s t e r i c a l l y .  I t  r e a l l y  w a s  a c t u a l l y  k i n d  o f  c u t e .  T o m  t o o k  i t  v e r y  v e r y  

w e l l .

A n d  a t  t h a t  t i m e  w a s  t h i s  t a b l e  t h e  o n l y  w e s t e r n  g r o u p ? .

P r e t t y  m u c h  t h e  o n l y  w e s t e r n  g r o u p  i n  t h e  r e s t a u r a n t .  W e  a l s o  w e n t  t o  a  

J a p a n e s e  b a t h .  A n d  I  r e m e m b e r  K u n d i  w a s  t h e r e  w i t h  h i s  r e d  b e a r d ,  a n d  

w e  w e r e  s i t t i n g  n e x t  t o  e a c h  o t h e r  i n  t h e s e  b a t h s ,  y o u  k n o w ,  a n d  y o u  s i t  

t h e r e  w i t h  n o t h i n g  o n  w h i l e  y o u  a r e  g e t t i n g  s c r u b b e d  b y  p e o p l e .  A n d  h e  

w a s  l o o k i n g  i n  a  m i r r o r  a n d  t r i m m i n g  h i s  r e d  b e a r d ,  a n d  a l l  o f  a  s u d d e n  h e  

s e n s e d  a  p r e s e n c e .  A n d  I  r e m e m b e r  l o o k i n g ,  I  n o t i c e d  i t  f i r s t .  T h e r e  w e r e  

a b o u t  f o r t y  p e o p l e  c r o w d e d  a r o u n d  s t a r i n g  a t  t h i s  g u y  t r i m m i n g  h i s  r e d  

b e a r d .  S o  w e  h a d  w o n d e r f u l  c u l t u r a l  e x p e r i e n c e s .  W e  w e n t  t o  t h e s e  p l a c e s  

b e c a u s e ,  o h  c o m e  o n  y o u  k n o w — b e c a u s e  T a k a s h i  S a s a m o r i ,  w h o  w a s  a t  

t h e  r a d i a t i o n  m e e t i n g ,  a n d  w h a t  a  s w e e t  g u y  h e  i s .  H e  i s  t h e  o n e  w h o  s e n t  

u s  t o  t h e  b a t h s  a n d  a l l  t h e  o t h e r  t h i n g s .

A n d  s o  I  s t a r t e d  t o  d e v e l o p  a  s e n s e  o f  c o m m u n i t y  w i t h i n  t h e  r a d i a t i o n  

w i n g  o f  t h e  m e t e o r o l o g i c a l  c o m m u n i t y ,  a n d  t h e y  w e r e  t e r r i f i c  p e o p l e .

Y o u  k n o w ,  w e  w o u l d  t a l k  a b o u t  f e e d b a c k s ,  a n d  V a n d a h a r  w a s  j u s t  

b e g i n n i n g  t o  g e t  s a t e l l i t e  e n e r g y  b u d g e t s .  A n d  i t  w a s  j u s t  a  s u p e r  e x c i t i n g  

t i m e ,  b e c a u s e  w e  w e r e  b e g i n n i n g  t o  p u t  t o g e t h e r  f r o m  t h e  m e t e o r o l o g i c a l  

t r a d i t i o n ,  c l i m a t e  o r i e n t e d  s c i e n c e .  A n d  t h i s  w a s  i n  t h e  s u m m e r  o f  1 9 7 2 ,  

r i g h t  b e f o r e  I  w e n t  t o  N C A R ,  a n d  w h a t  I  w a s  h o p i n g  t o  d o ,  a n d  w h a t  

K e l l o g g  a n d  T h o m p s o n  a n d  D i c k i n s o n  a n d  I  a n d  W a r r e n  h a d  t a l k e d  a b o u t ,  

w a s  c r e a t i n g  a  s t r o n g e r  a n d  m o r e  v i s i b l e  p r e s e n c e  f o r  c l i m a t e  s c i e n c e  a t  

N C A R .  A n d  w h e n  y o u  a s k e d ,  w h a t  w a s  t h e  l o n g  t e r m ,  I  f i g u r e d  i t  w o u l d  

b e  o n e  y e a r ,  b u t  m a y b e ,  t h e  w a y  W i l l  a n d  P h i l  w e r e  t a l k i n g ,  i f  w e  c o u l d  

c r e a t e  a  c l i m a t e  e n t i t y  a t  N C A R ,  I  m i g h t  b e  a b l e  t o  a c t u a l l y  g e t  a  r e a l  

a p p o i n t m e n t .  A n d  a f t e r  I  l o s t  t h e  c o n n e c t i o n  t o  N e w  Y o r k  p e r s o n a l l y ,  t h a t  

f r e e d  m e  t o  b e  a b l e  t o  t h i n k  t h a t  t h a t  w o u l d  b e  a  n i c e  p o s s i b i l i t y ,  s i n c e  I  

e n j o y e d  m o s t  o f  t h e  p e o p l e  w i t h  w h o m  I  w a s  i n t e r a c t i n g .

N o w  I  r e m e m b e r  a  d r a m a t i c  e v e n t  o c c u r r e d  i n  e a r l y  N o v e m b e r  o f

1 9 7 2 .  T h e  l a b o r a t o r y  o f  a t m o s p h e r i c  s c i e n c e ,  w h i c h  a c t u a l l y  i n c l u d e d  

c h e m i s t r y ,  p h y s i c s  a n d  d y n a m i c s  a s  t h r e e  s e p a r a t e  g r o u p s  r u n  b y  W i l l  

K e l l o g g ,  w o u l d  h a v e  a  r e t r e a t .  T h i s  p a r t i c u l a r  r e t r e a t  i n  t h i s  y e a r  w a s  h e l d  

i n  W i n t e r  P a r k ,  a n d  i t  w a s  a  v e r y  e a r l y  s n o w  y e a r ,  I  g u e s s  i t  w a s  a  b i g  E l  

N i n o  y e a r ,  a n d  f o r  s o m e  r e a s o n  t h e y  h a d  a  l o t  o f  h e a v y  s n o w .  I  s t i l l
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S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

Chervin:

C h e r v i n :

S c h n e i d e r :

r e m e m b e r  t r u d g i n g  a r o u n d  i n  c r o s s - c o u n t r y  s k i s  u p  t h e r e ,  a n d  C h e r v i n  

r e f u s e d  t o  r i s k  i t  a n d  w a s  t r u d g i n g  a r o u n d  i n  s n o w s h o e s .

S n o w s h o e s  f o r  t h e  f i r s t  a n d  o n l y  t i m e  . . .

R i g h t ,  w a l k i n g  u p  a  h i l l  a t  t e n  t h o u s a n d  f e e t .

S l o w l y .

A n d  t h i s  w a s  t e n  t h o u s a n d  f e e t ,  t h i s  r e t r e a t .  A n d  b o y ,  t h e  r e d  b l o o d  c e l l s  

g e t  t i e d  u p  w i t h  t h e  a l c o h o l  m o l e c u l e  r e a l  q u i c k  u p  t h e r e ,  a n d  t h e r e  w a s  

w i n e  a  p l e n t y ,  a s  I  r e m e m b e r .  A n d  I  w a s  a s k e d  b y  B o b  D i c k i n s o n  t o  g i v e  a  

t e n  m i n u t e  t a l k  a b o u t  w h y  N C A R  s h o u l d  h a v e  a  s e r i o u s  e x p a n s i o n  i n  

c l i m a t e  r e s e a r c h ,  a n d  t h e r e  w e r e  s e v e r a l  o t h e r  p e o p l e  p r o p o s i n g  o t h e r  

e x p a n s i o n s  a n d  I  h a d  f o r g o t t e n  w h a t  t h e y  w e r e .

N o w  w a s  t h i s  p o s s i b l y  i n  t h e  f o r m a t  o f  a  d e b a t e ?

N o ,  t h e r e  w a s  a  d e b a t e  r i g h t  b e f o r e h a n d  b e t w e e n  D a v e  B a u m h e f n e r  a n d  

B o b  D i c k i n s o n .  A n d  D a v e  B a u m h e f n e r ,  y o u  k n o w  w h o  i s  i n v o l v e d  i n  t h e  

w e a t h e r  f o r e c a s t i n g  g r o u p ,  w a s  a r g u i n g  t h a t  w e  n e e d e d  t o  g e t  a  g i a n t  

c o m p u t e r  a t  N C A R  t o  b e  a b l e  t o  c o m p e t e  w i t h  N O A A  a n d  s o  f o r t h  i n  

w e a t h e r  f o r e c a s t i n g .  A n d  B o b  D i c k i n s o n ,  w h i l e  s a y i n g  h e  w a s n ’t  a g a i n s t  

g e t t i n g  a  g i a n t  c o m p u t e r ,  w a s  s o r t  o f  f o r c e d  i n t o  t h e  n e g a t i v e  b e c a u s e  

s o m e b o d y  h a d  t o  t a k e  t h e  o t h e r  s i d e  . . .

END OF TAPE 3, SIDE 1
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S c h n e i d e r :

Schneider:

TAPE 3, SIDE 2

. . . s i d e  2 ,  o f  t a p e  3 ?

E x a c t l y  r i g h t .

A l l  r i g h t .  A n d  w e  w e r e  t a l k i n g  a b o u t  t h e  D i c k i n s o n - B a u m h e f n e r  “ d e b a t e . ”  

I  p u t  d e b a t e  i n  q u o t e s ,  b e c a u s e  t h e  r e c o r d i n g  m a c h i n e  c a n ’t  s e e  m y  f i n g e r s  

d o i n g  q u o t e s ,  a n d  b e c a u s e  i n  a  w a y ,  y o u  k n o w  t h e y  r e a l l y  d i d n ’t  r a d i c a l l y  

d i s a g r e e .  B a u m h e f n e r  w a n t e d  a  b i g  c o m p u t e r  t o  r u n  i n i t i a l i z a t i o n s  a n d  

w e a t h e r  f o r e c a s t s ,  a n d  D i c k i n s o n  w a s  a  l i t t l e  b i t  s u s p i c i o u s  t h a t  t h a t  k i n d  

o f  s t u f f  w a s n ’ t  r e a l l y  s c i e n c e .  A n d  h e  w a s  a r g u i n g  t h a t  w e  d o n ’t  w a n t  t o  

l o s e  o u r  s c i e n c e  b y  j u s t  g e t t i n g  i n t o  n u m b e r  c r u n c h i n g .  A n d  o f  c o u r s e  

i r o n i c a l l y  B o b  b u i l t  a  G C M  l a t e r  o n ,  b u t  B o b  d i d  s c i e n c e  w i t h  t h e  G C M .

S o  t h a t  w a s  t h e  p o s i t i o n  h e  w a s  t h r u s t  i n t o ,  a n d  t h e n  I  w a s  a s k e d .  A n d  I  

d i d n ’t  d i s c u s s  c l i m a t e  f r o m  t h e  p o i n t  o f  v i e w  o f  G C M s  a l o n e ,  I  w a s  

t a l k i n g  a b o u t  i t — f i r s t  I  s a i d  t h e r e  i s  a  h i e r a r c h y  o f  m o d e l s .  A n d  i n  f a c t ,  I  

s h o u l d  h a v e  s a i d  e a r l i e r  t h a t  t h e  h i e r a r c h y  o f  m o d e l s  w a s  a  c o n c e p t  t h a t  

b a s i c a l l y  M a n a b e ,  P h i l  T h o m p s o n  a n d  I  e v o l v e d  i n  t h e  S M I C  r e p o r t .  A n d  

l a t e r  o n ,  t w o  y e a r s  l a t e r ,  B o b  a n d  I  r e f i n e d  i n  d e p t h  i n  a  s u r v e y  a r t i c l e  t h a t  

w e  w r o t e  i n  Reviews o f Geophysics and Space Physics, w h e r e  w e  t r i e d  t o  

d e f i n e ,  i n  a  w a y — t h e  f i e l d  o f  c l i m a t e  m o d e l i n g  h a d  n e v e r  h a d  a  s u r v e y  

b e f o r e ,  a n d  h a d  n o  s i n g l e ,  y o u  k n o w ,  s e t  o f  d e f i n i t i o n s  a b o u t  w h e r e  i t  

s h o u l d  g o .  B u t  t h e  b a s i c  i d e a s  o r i g i n a l l y  c a m e  f r o m  M a n a b e ,  P h i l  a n d  m e  

a t — f r o m  o u r  l o n g  d i s c u s s i o n s  a t  S M I C .

A n y h o w ,  s o  I  a r g u e d  t h a t  w h e r e  t h e r e  i s  a  h i e r a r c h i c a l  a p p r o a c h ,  a n d  

I  r e m e m b e r  e v e r y b o d y  w a s  a  l i t t l e  b i t  d r u n k ,  a n d  I  w a s  p u t t i n g  o n  

o v e r h e a d s  w i t h — w e l l  w e  d i d n ’t  e v e n  h a v e  o v e r h e a d s ,  t h e y  w e r e  o p a q u e  

p r o j e c t o r s — a n d  I  w r o t e  t h e  e q u a t i o n  o n  t h e  b a c k  o f  a n  a i r  m a i l  e n v e l o p e ,  

a n d  s o m e  p e o p l e  w e r e  l a u g h i n g  a n d  s o m e  p e o p l e  w e r e  h o s t i l e .  I  w a s  

t r y i n g  t o  f i g u r e  t h a t  o u t .  I n  f a c t ,  s o m e  o f  t h e  c h e m i s t s  w e r e  n o t  t h r i l l e d  

w i t h  t h i s .  I  p r o b a b l y  w a s  a  l i t t l e  b i t  a r r o g a n t  a n d  f a c e t i o u s ,  a s  I  w a s  w o n t  

t o  b e  a t  t h e  a g e  o f  t w e n t y - s i x  o r  s e v e n ,  o f  c o u r s e  n o t  a n y m o r e .  A n d ,  y o u  

k n o w ,  t h e  t a l k  w a s  w e l l  r e c e i v e d  b y  s o m e ,  a n d  o t h e r s  d i d n ’ t  l i k e  i t  a t  a l l .  

B e c a u s e  I  w a s  a r g u i n g  t h a t  w e  d o n ’t  n e e d  t o  u n d e r s t a n d  t h e  p r o b l e m  i n  a l l  

o f  i t s  d e p t h ,  t h a t  w e  c a n  r u n  a  h i e r a r c h y  o f  m o d e l s  w i t h  t h e  s i m p l e  o n e s  

a d d r e s s i n g  b a s i c  q u e s t i o n s ,  a n d  t h e n  I  d i d n ’t  s e e  a  c o n t r a d i c t i o n ,  f o r  

e x a m p l e ,  b e t w e e n  B a u m h e f n e r  a n d  D i c k i n s o n .  I  s a i d  l e t ’ s  d o  b a s i c  s c i e n c e  

o n  t h e  s i m p l e  m o d e l s  t h a t  w e  c a n  d o  a n a l y t i c a l l y  o r  s i m p l e  n u m e r i c a l  

o n e s ,  a n d  t h e n  w e  n e e d  t h e  l a r g e - s c a l e  3 - D  m o d e l s  I  h a d  a l r e a d y  l e a r n e d  

f r o m  t h e  w o r k  t h a t  I  h a d  d o n e  w i t h  W a r r e n  W a s h i n g t o n ,  t h a t  y o u  g e t  a l l  

k i n d s  o f  i n t e r e s t i n g  d i s p l a c e m e n t  b e h a v i o r  y o u  k n o w  a n d  t e l e - c o n n e c t i o n s  

w h e n  y o u  r u n  G C M ’ s ,  a n d  t h a t  w e  c o u l d n ’ t  a v o i d  t h e  d y n a m i c s ,  a n d  w e  

n e e d e d  t o  h a v e  t h e  n u m b e r  c r u n c h i n g  a s  w e l l .  A l l  o f  t h a t  w a s  f i n e  a n d ,  y o u  

k n o w ,  o t h e r  p e o p l e  m a d e  o t h e r  p r e s e n t a t i o n s .  T h e n  e i t h e r  l a t e r  t h a t
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C h e r v i n :

S c h n e i d e r :

Chervin:

e v e n i n g  o r  t h e  n e x t  d a y ,  I  c a n ’ t  r e m e m b e r  w h i c h ,  W a l t  R o b e r t s ,  w h o  I  

r e a l l y  h a d n ’t  h a d  m u c h  c h a n c e  t o  m e e t ,  b u t  h a d  a d m i r e d  b e c a u s e  I  l i k e d  

h i s  s t y l e ,  h e  w a s  i n t e r e s t e d  n o t  j u s t  i n  s c i e n c e  b u t  i n  t h e  a p p l i c a t i o n s  o f  

s c i e n c e ,  t h e  s o c i e t a l  p r o b l e m s .  H e  g o t  u p  a n d  h e  w a s  d e a d  s e r i o u s ,  n o  

c l o w n i n g  a r o u n d ,  a n d  h e  a n n o u n c e d  t h a t  w e  a r e  g o i n g  t o  h a v e  a  r a d i c a l  

r e c o n s i d e r a t i o n ,  a  n a v e l  c o n t e m p l a t i o n  o f  t h e  i n s t i t u t i o n .

O k a y  a n d  a t  t h a t  t i m e ,  a s  I  r e c a l l ,  h i s  t i t l e  w a s  P r e s i d e n t  o f  t h e  U n i v e r s i t y  

C o r p o r a t i o n  f o r  A t m o s p h e r i c  R e s e a r c h .

P r e s i d e n t  o f  C o r p o r a t i o n  f o r  A t m o s p h e r i c  R e s e a r c h .

U C A R ,  w h i c h  w a s  t h e  c o n s o r t i u m  o f ,  a t  t h a t  t i m e  p r o b a b l y  f i f t y  o d d  . . .

F i f t y  o d d  u n i v e r s i t i e s ,  a n d  r e m e m b e r  W a l t  R o b e r t s  f o u n d e d  t h e  i n s t i t u t i o n  

o r i g i n a l l y  a s  t h e  H i g h  A l t i t u d e  O b s e r v a t o r y ,  a n d  t h e n  h i s  v i s i o n  w a s  t o  

b r o a d e n  i t  t o  i n c l u d e  a t m o s p h e r i c  s c i e n c e .  A n d  n o w  h e  w a n t e d  t o  m o v e  i n  

t h e  d i r e c t i o n  o f  c l i m a t e ,  b e c a u s e  h e  s a w  t h a t  a s  a n  e v o l v i n g  p r o b l e m .  A n d  

h e  a l s o  h a d  t o  s a t i s f y  t h e  f i f t y - o d d  c u s t o m e r s ,  n a m e l y  t h e  u n i v e r s i t i e s ,  w h o  

a p p a r e n t l y  h a d  h a d  c o m p l a i n t s  f r o m  s o m e  m e m b e r s  o f  t h e  u n i v e r s i t i e s ,  

b a s e d  u p o n  i n d i v i d u a l  N C A R  s c i e n t i s t s  w h o  w e r e  c o m p l a i n i n g  a b o u t  t h e  

s c i e n t i f i c  m a n a g e m e n t  a t  N C A R  m o v i n g  t o o  m u c h  t o w a r d  b i g  s c i e n c e ,  

a n d  m o v i n g  a w a y  f r o m  b a s i c  s c i e n c e .  S o  i n d i v i d u a l  N C A R  s c i e n t i s t s  h a d  

c o m p l a i n e d  t o  t h e i r  f r i e n d s .

A n d  t h e  t r u s t e e s  a p p o i n t e d  t h e  J E C ,  t h e  J o i n t  E v a l u a t i n g  C o m m i t t e e ,  

w h i c h  w a s  m a d e  u p  o f  l a r g e l y  a d m i n i s t r a t i v e  m e t e o r o l o g i c a l  l u m i n a r i e s —  

d e a n s ,  p e o p l e  o f  t h a t  k i n d ,  a n d  t h e y  d i d  a  q u a l i t y  a n d  p r o g r a m m a t i c  r e v i e w  

o f  N C A R .  N o w  l e t ’ s  s t a r t  r i g h t  o u t  b y  s a y i n g  t h e s e  a r e  u n i v e r s i t y  p e o p l e ,  

a t  a  t i m e  i n  1 9 7 2  w h e n  t h e  N i x o n  a d m i n i s t r a t i o n  h a d  j u s t  f o r  t h e  f i r s t  t i m e  

s i n c e  S p u t n i k  c u t  t h e  b u d g e t  f o r  s c i e n c e .  A n d  h e r e  w e r e  t h e  p e o p l e  

c o m p e t i n g  w i t h  t h e  N S F  f o r  e x a c t l y  t h e  s a m e  p o t  o f  m o n e y  a s  N C A R ,  

a p p l y i n g  c o n s t r a i n t s  o n  t h e  v e r y  i n s t i t u t i o n  w i t h  w h i c h  t h e y  w e r e  

c o m p e t i n g .  I  a l w a y s  s a w  t h i s  f r o m  a  l e g a l i s t i c  p o i n t  o f  v i e w ,  t h o u g h  I  

w a s n ’t  a  l a w y e r ,  a s  u t t e r l y  a b s u r d  c o n f l i c t  o f  i n t e r e s t .  A n d  I  s t i l l  t h i n k  t h a t  

t h e r e ’ s  a  c o n f l i c t  o f  i n t e r e s t ,  a n d  i f  I  h a d  m y  d r u t h e r s  I  w o u l d  h a v e  h a d  

U C A R  m a n a g e d  c o m p l e t e l y  d i f f e r e n t l y  t h a n  t h e  u n i v e r s i t i e s  w h o  c o m p e t e  

w i t h  N C A R  f o r  t h e  s a m e  p o t  o f  g o l d .  B u t  t h a t  w a s  n o t  h o w  i t  w a s  

o r i g i n a l l y  s e t  u p ,  w h e n  i t  w a s  s e t  u p  b y  W a l t  R o b e r t s .  I t  w a s  e x p a n s i o n a r y  

t i m e s ,  a n d  t h e r e  w a s  p l e n t y  o f  m o n e y  t o  g o  a r o u n d  f o r  t h e  u n i v e r s i t i e s  a n d  

f o r  N C A R .  A n d  N C A R  w a s  s e t  u p  t o  b e  b o t h  a n  i n d e p e n d e n t  r e s e a r c h  

s h o p ,  a n d  o n e  t h a t  d i d  w o r k  a t  a  l a r g e r  s c a l e ,  a n d  p r o v i d e d  s e r v i c e s  a n d  

c o m p u t e r s  a n d  t h i n g s  f o r  t h e  u n i v e r s i t i e s .

A n d  i t  w o r k e d  v e r y  w e l l  i n  t i m e s  o f  p l e n t y .  A n d  i t  d i d n ’t  w o r k  s o  

w e l l — i t  w a s  s t a r t i n g  n o t  t o  w o r k  s o  w e l l  i n  t i m e s  o f  s c a r c i t y .  A n d  t h i s  w a s  

t h e  f i r s t  r e a l  t i m e  o f  s c a r c i t y .  S o  t h e  J E C  r e p o r t  w a s  s c h i z o p h r e n i c — W a l t  

R o b e r t s  r e p o r t e d  o n  t h i s .  O n  t h e  o n e  h a n d ,  i t  s a i d  t h a t  i n  o r d e r  f o r  N C A R
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t o  m a i n t a i n  t r u e  h i g h  q u a l i t y ,  t h e y  h a d  t o  d o  i t  i n  t h e  u n i v e r s i t y  i m a g e  

w h i c h  m e a n t  s i n g l y  a u t h o r e d  p a p e r s ,  i n d i v i d u a l  s c i e n t i s t s ,  a n d  a  

u n i v e r s i t y - l i k e  p r o m o t i o n  s y s t e m .  Y e t  o n  t h e  o t h e r  h a n d ,  s o  i t  w o u l d n ’t  

c o m p e t e  w i t h  t h e  u n i v e r s i t i e s  a n d  t h e r e f o r e  d e g r a d e  i t s  m i s s i o n  t o  h e l p  t h e  

a t m o s p h e r i c  s c i e n c e  c o m m u n i t y  i n  g e n e r a l ,  i t  s h o u l d  h a v e  p r o j e c t s .  N o w  i t  

n e v e r  e x p l a i n e d  h o w  a t  t h e  s a m e  t i m e  i t  w a s  t o  h a v e  p r o j e c t s  w h i c h  d o n ’ t  

w o r k  v e r y  w e l l  a t  u n i v e r s i t i e s ,  y e t  t h e y  w e r e  s u p p o s e d  t o  h a v e  a  u n i v e r s i t y  

b a s e d  p r o m o t i o n  s y s t e m .  A n d  t h a t  i n c o m m e n s u r a t e  p r o b l e m  s t a r t e d  i n  t h e  

J E C ,  a n d  i n  m y  o p i n i o n  s t i l l  p l a g u e s  t h e  i n s t i t u t i o n  t o  t h i s  d a y .  B u t  t h a t ’ s  

w h a t  w a s  a n n o u n c e d .  A n d  t h i s  w a s  s e r i o u s  b u s i n e s s .  A n d  W a l t  R o b e r t s  

s a i d ,  t h i s  i s  a  s t i n g i n g  i n d i c t m e n t  o f  t h i s  m a n a g e m e n t ,  i n c l u d i n g  m y s e l f ,  

i n c l u d i n g  y o u  J o h n  F i r o r ,  a n d  y o u ,  W i l l  K e l l o g g .

A t  t h a t  t i m e  J o h n  F i r o r  w a s  . . .

J o h n  F i r o r  w a s  t h e  d i r e c t o r ,  a n d  W i l l  K e l l o g g  w a s  t h e  h e a d  o f  t h e  

L a b o r a t o r y  o f  A t m o s p h e r i c  S c i e n c e s .  S o  i t  w a s n ’ t  i n  s l i g h t e s t  c l e a r ,  I  

m e a n  t h e  w h o l e  p l a c e  w a s  t u r n e d  o n  i t s  e a r .  N o b o d y  k n e w  w h a t  w a s  g o i n g  

t o  h a p p e n .  B e c a u s e  t h e r e  w a s  a  c h a l l e n g e  t o  t h e  q u a l i t y  o f  t h e  i n s t i t u t i o n ,  

a n d  t o  t h e  m i s s i o n  o f  t h e  i n s t i t u t i o n .  A n d  t h e  i r o n y  w a s  t h a t  p e o p l e  w h o  

c o m p l a i n e d  t h a t  t h e  i n s t i t u t i o n  w a s ,  y o u  k n o w ,  s e l l i n g  q u a l i t y  d o w n  t h e  

r i v e r  b y  n o t  l o o k i n g  f o r  p e o p l e  w h o  w e r e  d o i n g  w h a t  I  w o u l d  c a l l  e i t h e r  

t h e  I K X  s c i e n c e .  O n  t h e  o t h e r  h a n d ,  t h e  u n i v e r s i t i e s  f i r s t  c o m p l a i n e d  t h a t  

t h e  s c i e n t i s t s  s h o u l d  b e  o f  t h a t  q u a l i t y  a n d  t h e n  s a i d  t h e y  s h o u l d  d o  

p r o j e c t s .

S o  a s  I  s c r a t c h e d  m y  h e a d  I  a l s o  r e a l i z e d  t h a t  w h e n  a  s t r u c t u r e  i s  

s h a k e n ,  t h e r e  i s  n e w  o p p o r t u n i t y  f o r  a l t e r n a t i v e  m a n a g e m e n t  a n d  

o r g a n i z a t i o n  t h a t  w a s  n o t  t h e r e  b e f o r e  w h e n  t h e  s t r u c t u r e  w a s  s t a b l e .  

E x a c t l y  t h e  s a m e  t h i n g  a s  C o l u m b i a  i n  1 9 6 8 ,  w h e n  a f t e r  t h e  r i o t  t h e r e  w a s  

n o w  a n  o p p o r t u n i t y  t o  c r e a t e  a  s e n a t e  a n d  d e m o c r a t i z e  t h e  i n s t i t u t i o n —  

h e r e  t h e r e  w a s  a  J E C  r e p o r t  s a y i n g  t h e  i n s t i t u t i o n  n e e d s  t o  o r g a n i z e  a r o u n d  

p r o j e c t s .  A n d  a t  D i c k i n s o n ’ s  r e q u e s t  I  w a s  o u t  t h e r e  t r y i n g  t o  p u s h  f o r  

c l i m a t e ,  a n d  t h e r e  w a s  n o  p l a c e  t o  p u t  i t .  A l l  o f  a  s u d d e n ,  w h a t  h a p p e n e d  

a f t e r  J E C  w a s  t h e r e  w a s  a  r e q u e s t  t h a t  i n d i v i d u a l  g r o u p s  w i t h i n  N C A R  

p r o p o s e  p r o j e c t s ,  a n d  t h a t  t h e y  w e r e  g o i n g  t o  r e o r g a n i z e  t h e  i n s t i t u t i o n ,  

a n d  t h e r e  w a s  g o i n g  t o  b e  a n  o p e n  c o m p e t i t i o n  f o r  t h e s e  p r o j e c t s .  A n d  

p e o p l e  p r o p o s e d  c h e m i s t r y  p r o j e c t s ,  a n d  t h e y  p r o p o s e d  a  v a r i e t y  o f  t h e m .

S o  w h a t  h a p p e n e d  w a s  i s  t h a t  W i l l  K e l l o g g ,  P h i l  T h o m p s o n ,  B o b  

D i c k i n s o n — I  a m  t r y i n g  t o  r e m e m b e r  w h o  e l s e — m e ,  p o s s i b l y  A k i r a  

K o s a h a r a ,  ( W a r r e n  w a s  n o t  i n  t h i s  b e c a u s e  W a r r e n  w a s  o f f  d o i n g  t h e  

G C M .  F o r  s o m e  r e a s o n  W a r r e n  W a s h i n g t o n  w a s  n o t  i n  t h i s  p a r t i c u l a r  

g r o u p . )  g o t  t o g e t h e r ,  m a y b e  i t  w a s  S a s a m o r i  w h o  w a s  i n  i t ,  I  a c t u a l l y  

f o r g o t ,  a n d  w e  p r o p o s e d  a  c l i m a t e  p r o j e c t .  W e  w o r k e d  l o n g  a n d  h a r d  o n  i t .  

I  r e m e m b e r  B a r b  H i l l  t y p i n g  t h i s  u p .  A n d  t h e  v e r y  o p e n i n g  l i n e ,  b a c k  i n  

t h e s e  d a y s  b e f o r e  w o r d  p r o c e s s i n g ,  s h e  h a n d e d — s h e  g i v e s  i t  t o  W i l l  a n d  

W i l l  j u s t  s t a r t s  l a u g h i n g .  I  s a i d ,  w h a t ’ s  s o  f u n n y ?  A n d  i t  b e g a n ,  “ W e
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Schneider:

p r o p o s e  a  c o n c e i t e d  e f f o r t  a t  c l i m a t e  r e s e a r c h  a t  N C A R , ”  a n d  w e  s a i d  n o  

B a r b ,  t h a t ’ s  “ c o n c e r t e d . ”  A n d  s h e  l o o k e d  a t  m e ,  s h e  s a i d  I  w a s  j u s t  

t h i n k i n g  a b o u t  S t e v e ,  y o u  k n o w .  I  s a i d ,  t h a n k s  a  l o t ,  g o o d  f r i e n d s .

A n y h o w  w e  p r o p o s e d  t h i s  e f f o r t .  W e  s u g g e s t e d  i t  b e  b a s e d  o n  t h e  

h i e r a r c h i c a l  a p p r o a c h  t h a t  w e  w o u l d  w o r k  o n  s i m p l e  m o d e l s ,  t h a t  w e  

w o u l d  w o r k  a c r o s s  t h e  h i e r a r c h y ,  a n d  w e  w o u l d ,  y o u  k n o w ,  c o n n e c t  

o u r s e l v e s  t o  t h e  o b s e r v a t i o n a l i s t s  t o  v a l i d a t i o n  a n d  d e r i v a t i o n  o f  

p a r a m e t e r i z a t i o n s ,  a n d  t h a t  w e  w o u l d  m a k e  c l o u d  f e e d b a c k  a  c e n t r a l  

c o m p o n e n t  o f  t h e  i s s u e .  A n d  w e  w r o t e  u p  o u r  p r o p o s a l .  I t  w a s n ’ t  v e r y  

l o n g ,  m a y b e  t e n  f i f t e e n  p a g e s  l o n g .  T h a t ’ s  a l l  t h e r e  w a s  s u p p o s e d  t o  b e .

W e l l  t h e  N S F  c o m p o s e d  a  c o m m i t t e e  o f  t h e m s e l v e s  a n d  U C A R  

t r u s t e e s ,  a n d  a  c o u p l e  o f  m e m b e r s  f r o m  t h e  s c i e n t i f i c  c o m m u n i t y  a t  l a r g e ,  

t o  e v a l u a t e  t h e s e  p r o p o s a l s ,  a n d  t o  r a n k  t h e m .  A n d  s o m e w h e r e  i n  t h e  

w i n t e r  o f  1 9 7 3  w h e n  I  w a s  a  p o s t - d o c  f o r  a l l  o f  s i x  m o n t h s ,  t h e  p r o p o s a l s  

w e r e  i n ,  t h e  r a n k i n g s  c a m e  b a c k ,  a n d  t h e  c l i m a t e  p r o j e c t  p r o p o s a l  w a s  

n u m b e r  o n e .  A s  a  r e s u l t  o f  t h a t ,  o u r  “ c o n c e i t e d  e f f o r t ”  w a s  n o w  g o i n g  t o  

b e  a n  N C A R  p r o j e c t .  I  w a s  t h e n  a s k e d  t o  b e  t h e  d e p u t y  d i r e c t o r  o f  t h e  

c l i m a t e  p r o j e c t ,  w o r k i n g  w i t h  P h i l  T h o m p s o n .  A n d  I  m o v e d  f r o m  b e i n g  a  

m e c h a n i c a l  e n g i n e e r ,  t o  a  p l a s m a  p h y s i c i s t ,  t o  p o s t - d o c ,  t o  d e p u t y  d i r e c t o r  

o f  a  p r o j e c t  a l l  i n  a  f e w  y e a r s .  A n d  t h i s  w a s  v e r y  h e a d y  a n d  v e r y  

f l a t t e r i n g — a t  t h e  s a m e  t i m e  i t  w a s  v e r y  i n t i m i d a t i n g .  A n d  t h e  o t h e r  t h i n g  

t h a t  I  l e a r n e d  i s  i t  a l s o  c a u s e d  a  l o t  o f  e n e m i e s ,  p a r t i c u l a r l y  t h o s e  p e o p l e  

w h o  o v e r  i n  o t h e r  t o w e r s ’ p r o j e c t s  c a m e  o u t  a t  t h e  b o t t o m  o f  t h e  h e a p ,  a n d  

t h e y  l o s t  t h e i r  j o b s  o r  t h e i r  f r i e n d s  l o s t  t h e i r  j o b s .  A n d  t h e y  w e r e  f u r i o u s  t o  

t h e  p o i n t  o f  v i o l e n t ,  a b o u t  h o w  w e ,  j u s t  b e c a u s e  w e  c o u l d  w r i t e  a  g o o d  

p r o p o s a l ,  w e r e  d i s p l a c i n g  t h e s e  r e a l  s c i e n t i s t s  w h o  m a k e  m e a s u r e m e n t s ,  

a n d  w e  w e r e  j u s t  g o i n g  t o  d o  t h i s  t h e o r e t i c a l  m o d e l i n g  s t u f f .  A n d  I  w a s  

r e a l l y  d i s a p p o i n t e d  a t  t h a t  k i n d  o f  b a c k  b i t i n g  t h a t  w a s  g o i n g  o n ,  b u t  i t  w a s  

p a r t  o f  l i f e ,  a n d  I  l e a r n e d  e a r l y  t h a t  t h a t ’ s  w h a t  h a p p e n s  w h e n  y o u  m a k e  a  

s p l a s h ,  p a r t i c u l a r l y  i f  t h e  s p l a s h  i s  g o i n g  t o  w i n ,  y o u  a r e  j u s t  g o i n g  t o  

m a k e  g o o d  f r i e n d s  a n d  g o o d  e n e m i e s  b y  v i r t u e  o f  y o u r  e x i s t e n c e .  A n d  t h a t  

w a s  a  l e s s o n  t h a t  I  g u e s s  I  l e a r n e d  a s  a  t w e n t y - s e v e n  o r  t w e n t y - e i g h t  y e a r  

o l d .

I t  w a s  p r o b a b l y  a l s o  t h e  c a s e  t h a t  t h e s e  w e r e  t i g h t  b u d g e t a r y  t i m e s .

F o r  t h e  f i r s t  t i m e .

F o r  t h e  f i r s t  t i m e  i n  t h e  h i s t o r y  o f  t h e  o r g a n i z a t i o n ,  w h i c h  a t  t h a t  t i m e  w a s  

a  g o o d  t w e l v e  y e a r s  o r  s o ,  a n d  b y  h a v i n g  b e e n  f o u n d e d  i n  1 9 6 0  a n d  

a p p a r e n t l y  i t  w a s  c l e a r  t h a t  s o m e  l o n g  t e r m  a c t i v i t i e s  w i l l  b e  c u t ,  a n d  o t h e r  

f r e s h  a c t i v i t i e s  w o u l d  b e g i n  i n  t h e i r  p l a c e .

Right.
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Chervin:

S c h n e i d e r :

A n d  s o  I  t h i n k  a l l  o f  t h a t  p u t  t o g e t h e r  a d d e d  t o  t h e  u n c e r t a i n t y  a n d  p o s s i b l e  

r e s e n t m e n t ,  a s  y o u  i n d i c a t e d .

Y e a h  n o w  I  f o r g o t ,  t h e r e  w a s  s o m e t h i n g  t h a t  I  d i d  w h i c h  I  c o n c e d e ,  I  e v e n  

c o n c e d e d  a t  t h e  t i m e ,  w a s  a  p o l i t i c a l l y  s t r a t e g i c  m o v e  t o  p u s h  t h e  c l i m a t e  

p r o j e c t .  I  w a l k e d  i n t o  W i l l ’ s  o f f i c e  o n e  d a y  a n d  I  s a i d ,  w e  n e e d  t o  

d e m o n s t r a t e — I  d o n ’t  r e m e m b e r  i f  I  a c t u a l l y  u s e d  t h i s  p h r a s e ,  m a r k e t  p u l l .  

W e  n e e d  t o  s h o w  t h a t  t h e r e ’ s  a  g e n u i n e  i n t e r e s t  i n  t h i s  i n s t i t u t i o n  i n  a  

c l i m a t e  e n t i t y .  A n d  t h e r e f o r e ,  i n s t e a d  o f  h a v i n g  t h e  u s u a l  s t u f f y  s c i e n t i f i c  

s e m i n a r s ,  I  p r o p o s e  w e  h a v e  C l i m a t e  C l u b .  A n d  C l i m a t e  C l u b  w o u l d  s e n d  

o u t  a n  a b s t r a c t  o f  a  t a l k ,  a n d  a  t i t l e ,  a n d  w e  w o u l d  a l w a y s  t r y  t o  g e t  

i n t e r e s t i n g  s p e a k e r s ,  c o n t r o v e r s i a l  s u b j e c t s .  B r i n g  i n  M u r r a y  M i t c h e l l — i s  

i t  g o i n g  t o  w a r m ,  a n d  i s  i t  g o i n g  t o  c o o l ?  Y o u  k n o w ,  b r i n g  i n  S e l l e r s — a r e  

w e  g o i n g  t o  g e t  t h e  i c e  a g e ?

A n d  t h e n  W i l l  s a i d ,  w e l l  i f  w e  w a n t  t o  m a k e  i t  i n t e r e s t i n g ,  a n d  w e  

w a n t  t o  m a k e  i t  a  c l u b ,  w h y  d o n ’ t  w e  h a v e  t h e  t a l k s  l a t e  i n  t h e  d a y  s o  t h a t  

w h e n  t h e y  f i n i s h  a t  f i v e  o ’ c l o c k ,  w e ’ l l  h a v e  w i n e  a n d  s h e r r y  a n d  c h e e s e .  

W i l l  w a s  v e r y  c l e v e r .  S o  b e t w e e n  t h e  t w o  o f  u s ,  w e  w o r k e d  o u t  s e x y  

t o p i c s ,  a n d  a  b r i b e  t o  g e t  e v e r y b o d y  i n  t h e  r o o m ,  a n d  i t  w o r k e d  l i k e  a  

c h a r m .  W e  h a d  e i g h t y  t o  a  h u n d r e d  p e o p l e  c o m i n g  t o  t h e s e  m e e t i n g s .  T h e y  

w e r e  f u n ,  I  w o u l d  i n t r o d u c e  t h e  s p e a k e r s ,  a n d  a l w a y s  w i t h  t r y i n g  t o  b e  

h u m o r o u s  a n d  a  l i t t l e  b i t  f a c e t i o u s ,  a n d  e v e r y b o d y  h a d  a  r e a l l y  g o o d  t i m e .  

A n d  t h e y  w e r e  o u t d r a w i n g  t h e  r e g u l a r  s e m i n a r s  v e r y  s i g n i f i c a n t l y .  A n d  

t h a t  a l s o  p r o b a b l y  h a d  s o m e  i n f l u e n c e  o n  t h e  m a n a g e m e n t  t h a t  t h i s  w a s  a  

t o p i c  t h a t ,  y o u  k n o w ,  h a d  a  l a r g e  c o n s t i t u e n c y .  I  t h i n k  o n c e  I  e v e n  i n v i t e d  

a  c o u p l e  o f  y e a r s  l a t e r ,  w e l l  a f t e r  t h e  c l i m a t e  p r o j e c t  w a s  e s t a b l i s h e d ,  P a u l  

E r l i c h  t o  c o m e  i n  a n d  t a l k  a b o u t  h o w  c l i m a t e  w a s  j u s t  a  p i e c e  o f  t h e  s o -  

c a l l e d  w o r l d  p r e d i c a m e n t ,  t h e  c l u b  o f  R o m e  p r o b l e m ,  b e c a u s e  W a l t  

R o b e r t s  w a s  v e r y  i n t e r e s t e d  i n  i s s u e s  o f  t h i s  k i n d ,  a n d  P a u l ,  h a v i n g  b e e n  a  

J o h n n y  C a r s o n  r e g u l a r ,  n o t  o n l y  f i l l e d  u p  t h e  r o o m ,  t h e y  h a d  t o  p u t  

s p e a k e r s  o u t s i d e  t h e  r o o m .  T h e r e  w e r e  p r o b a b l y  t w o  h u n d r e d  p e o p l e  w h o  

w e r e  s i t t i n g  t h e r e .

A n d  I  t o l d  P a u l  t h a t  h i s  j o b  w a s  t o  t r y  t o  c o n v i n c e  m y  s o m e w h a t  

r e l u c t a n t  d i s c i p l i n a r y  v e r y  a t m o s p h e r i c  s c i e n c e  o r i e n t e d  c o l l e a g u e s  t h a t  f o r  

u s  t o  m o v e  f o r w a r d  i n t o  t h e  w o r l d  o f  r e a l  c l i m a t e  a p p l i c a t i o n s ,  t h a t  w e  

n e e d e d  t o  d o  m o r e  t h a n  j u s t  s t u d y  m e t e o r o l o g y  o r  o c e a n o g r a p h y ,  b u t  w e  

n e e d e d  t o  h a v e  e c o l o g i s t s ,  e c o n o m i s t s .  W e  n e e d e d  t o  h a v e  a  b r o a d  

m u l t i d i s c i p l i n a r y  m o v i n g  t o w a r d  i n t e r d i s c i p l i n a r y  p r o g r a m ,  w h i c h  o f  

c o u r s e  W a l t  R o b e r t s  h a d  l o n g  a d v o c a t e d .  B u t  W a l t  w a s  l o s i n g  h i s  g r i p  

b e c a u s e  t h e  J E C  a t t a c k  o n  N C A R  f o r  q u a l i t y ,  p l u s  u s u r p i n g  t h e  

u n i v e r s i t i e s ’ p r e r o g a t i v e s  h a d  w e a k e n e d  h i s  p o s i t i o n .  S o  P a u l  c a m e  t h e r e  

a n d  d u t i f u l l y  d i d  h i s  j o b  f o r  a  w h i l e ,  y o u  k n o w  t r y i n g  t o  c o n v i n c e  p e o p l e ,  

b u t  P a u l  b e i n g  t h e  d i r e c t  a n d  c y n i c a l  c h a r a c t e r  t h a t  h e  i s ,  c o u l d n ’ t  r e s i s t —  

s o m e o n e  f r o m  t h e  a u d i e n c e  g o t  u p  a n d  s a i d ,  w e l l ,  D r .  E r l i c h ,  a l l  o f  w h a t  

y o u  s a y  m a y  b e  i n t e r e s t i n g ,  b u t  t h e r e  a r e  ( I  a m  t r y i n g  t o  r e m e m b e r  

p r e c i s e l y  w h a t  i t  w a s — y o u  m a y  r e m e m b e r  t h i s  s l i g h t l y  d i f f e r e n t l y ,  t h e
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S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

Chervin:

C h e r v i n :

S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

C h e r v i n :

w a y  I  r e m e m b e r  i t  i s  t h e r e  w e r e  p r o b a b l y  t w o  q u e s t i o n s  t h a t  I  a m  l u m p i n g  

i n t o  o n e ,  b u t  o n e  o f  t h e  q u e s t i o n s  w a s ) ,  t h e r e  a r e  m e m b e r s  o f  t h e  N a t i o n a l  

A c a d e m y  o f  S c i e n c e s  w h o  d o  n o t  s h a r e  y o u r  p e s s i m i s t i c  v i e w s ,  t o  w h i c h  

P a u l  q u i c k l y  s n a p p e d  b a c k  a s  I  r e m e m b e r ,  c r e a m  i s n ’t  t h e  o n l y  t h i n g  t h a t  

r i s e s  r a p i d l y  t o  t h e  t o p !  A n d  I  l o o k e d  a t  P a u l  a n d  I  s a i d  y e a h ,  t h a n k s  a  l o t  

y o u  a r e  s u p p o s e d  t o  h e l p  m e !  H o w  d o  y o u  r e m e m b e r  i t ?

A s  I  r e c a l l ,  t h e r e  w a s  a n  e x p e c t a t i o n  s t a t e d  f r o m  t h e  a u d i e n c e  t h a t ,  y o u  

k n o w ,  t h e s e  a r e  t h e  d i f f i c u l t  p r o b l e m s ,  a n d  p e r h a p s  w e  s h o u l d  a l l o w  o u r  

e l e c t e d  o f f i c i a l s  t o  s o l v e  t h e m  f o r  u s .

O h ,  t h a t  c o u l d  b e  r i g h t .

A n d  t h e n  P a u l  u t t e r e d  t h e  i n f a m o u s  s t a t e m e n t  t h a t  i t  i s n ’t  o n l y  t h e  c r e a m  

t h a t  r i s e s  t o  t h e  t o p .

Y e s ,  I  t h i n k  h e  w e n t  o n  a n d  g o t  m o r e  g r a p h i c  a f t e r  w h a t  i t  i s  t h a t  f l o a t s .  

F l o a t s .

. . . t h a t  a l s o  f l o a t s ,  y e s  t h a t  w a s  t r u e .  I t  b r o u g h t  t h e  h o u s e  d o w n  w h i l e  

e n r a g i n g  o t h e r s .  A n d  I  g u e s s  I  w a s  b y  t h a t  s t a g e  i n d e l i b l y  g o i n g  t o  h a v e  t o  

l i v e  w i t h  a  m i x e d  r e p u t a t i o n  o f  p e o p l e  w h o  r e a l l y  l i k e d  i t ,  o r  p e o p l e  w h o  

r e a l l y  t h o u g h t  t h i s  w a s  a n  a n a t h e m a  t o  s c i e n c e ,  w h a t  w e  w e r e  t r y i n g  t o  d o ,  

b y  b r o a d e n i n g  t h e  i n s t i t u t i o n ,  m o v i n g  a w a y  f r o m  t h e  m e t e o r o l o g i c a l  

p a r a d i g m  a n d  t r y i n g  t o — w h a t  w a s  w a y  b e f o r e  t h e  p h r a s e  “ g l o b a l  c h a n g e , ”  

m o v e  t h e  i n s t i t u t i o n  i n  t h e  d i r e c t i o n  o f  b e i n g  a  m a i n  p r e s e n c e ,  a s  a  g l o b a l  

c h a n g e  i n s t i t u t e .  W e  w e r e  t o o  f a r  a h e a d  b e c a u s e  i t  w a s  j u s t  n o t  p o s s i b l e  t o  

d o  i t .

N o w  a s  y o u  i n d i c a t e d  a s  a  t i m e  f o r  r e t h i n k i n g  t h e  d i r e c t i o n  o f  t h e  

i n s t i t u t i o n  a n d  p a t h s ,  c h a n g i n g  a  p a r a d i g m  o r  t w o .  Y o u  w e r e  i n  e f f e c t  a  

l o w l y  p o s t - d o c  a t  t h e  t i m e .

R i g h t  i n  1 9 7 2  a n d  e a r l y  1 9 7 3 .

A n d  i n  t h a t  e r a  t h e  o n e  y e a r  o f  p o s t - d o c t o r a l  f e l l o w s  w e r e  f r e e  t o  d o  

a n y t h i n g  t h a t  t h e y  w a n t e d  i n  t h e  i n s t i t u t i o n — t h e y  d i d  n o t  h a v e  t o  a t t a c h  

t h e m s e l v e s  t o  a n y  o n g o i n g  e f f o r t .  A n d  a s  I  r e c a l l ,  m o r e  o f t e n  t h a n  n o t ,  

t h e y  w o u l d  s p e n d  a b o u t  h a l f  t h e i r  t i m e  w r i t i n g  u p  p a p e r s  b a s e d  o n  t h e i r  

P h . D .  t h e s i s ,  a n d  t h e  o t h e r  h a l f  w o u l d  b e  t o  t r y  t o  f i n d  a  r e a l  j o b  f o r  . . .

R i g h t .

. . . f o r  t h e  n e x t  y e a r .  W h o  e x a c t l y  w a s  i t  t h a t  e n c o u r a g e d  y o u  t o  p l a y  a  

m a j o r  r o l e  i n  t h i s  p r o g r a m  d e v e l o p m e n t  a c t i v i t y ?
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Schneider:

C h e r v i n :

Schneider:

W e l l  I  k i n d  o f  b a c k e d  i n t o  i t .  W h e n  I  f i r s t  c a m e  t h e r e ,  I  w a s  g o i n g  t o  l e a r n  

a b o u t  a t m o s p h e r i c  s c i e n c e s .  I  w a s  a t t e n d i n g  a l l  t h e  s e m i n a r s ,  a n d  I  w a s  

y o u  k n o w  w o r k i n g  w i t h  G a l c h e n  l o n g  d i s t a n c e  o n  t h e  c l i m a t e  s t a b i l i t y  

p a p e r .  A n d  I  w a s  w o r k i n g  m o r e  w i t h  W a r r e n  o n  t h e  c l o u d  f e e d b a c k  p a p e r ,  

b u t  I  i m m e d i a t e l y  h a d  r e a l i z e d  t h a t  t h e  c l o u d  f e e d b a c k  p a p e r  h a d  a  l o t  o f  

n o i s e  i n  i t ,  a n d  h o w  a r e  w e  g o i n g  t o ,  y o u  k n o w ,  d e s c r i b e  w h e t h e r  t h i s  

t h i n g  w a s  s i g n i f i c a n t .  I  r e m e m b e r  t a l k i n g  t o  a  g u y  n a m e d  C h e r v i n  a b o u t  

h o w  t o  d o  t h a t .  I  h a d  h e a r d  a  t a l k  b y  L a r r y  G a t e s ,  w h e r e  h e  w a s  a r g u i n g  

t h a t  w e  n e e d  t o  d e a l  w i t h  t h e  s t a t i s t i c a l  s i g n i f i c a n c e  s o  t h a t  w e  c o u l d  

s e p a r a t e  o u t ,  y o u  k n o w ,  w h a t  w a s  s i g n a l  f r o m  w h a t  w a s  n o i s e  i n  t h e  

m o d e l .  L a r r y  h a d n ’ t  a c t u a l l y  d o n e  a n y t h i n g  a n a l y t i c a l  a t  t h e  t i m e  o r  

n u m e r i c a l ,  h e  h a d  j u s t  m a d e  a  c o m m e n t ,  a n d  i n  f a c t  I  t h o u g h t  t h a t  

c o m m e n t  g a v e  h i m  a  p r i o r  c l a i m  t o  w o r k  i n  t h e  f i e l d .  A n d  a s  y o u  

r e m e m b e r  R o b e r t ,  a s  a  r e s u l t  o f  t h a t ,  w e  a c t u a l l y  a  y e a r - t w o  y e a r s  l a t e r  

i n v i t e d  h i m  t o  j o i n  u s  i n  a  j o i n t  p a p e r  u s i n g  t h e  t h e n  R a n d  m o d e l  a n d  t h e  

N C A R  m o d e l  t o  d o  s o m e  j o i n t ,  I  g u e s s  p r o b a b l y  o n e  o f  t h e  f i r s t  p a p e r s  

J e r r y  S p a r  a t  N Y U  h a d  t a l k e d  a b o u t  t h a t  a l s o .  I  t h i n k  t h a t  w a s  t h e  o n l y  

o t h e r  p e r s o n  t h a t  t a l k e d  a b o u t  t h e  n e e d  t o  l o o k  a t  s t a t i s t i c a l  s i g n i f i c a n c e .

S o  t h a t ’ s  w h a t  I  s t a r t e d  o u t  d o i n g .  B u t  I  w a s  t h e r e  a l l  o f  t w o  m o n t h s ,  

w h e n  t h e  J E C  r e p o r t  c a m e  o u t ,  a n d  a l l  o f  a  s u d d e n  w e  a r e  s u p p o s e d  t o  

p r e p a r e  a  c l i m a t e  p r o j e c t .  S o  I  d i d n ’ t  d o  a n y  s c i e n c e  p r o b a b l y  f r o m  

N o v e m b e r  t o  F e b r u a r y .  E v e r y  d a y  i t  w a s ,  a r e  w e  g o i n g  t o  h a v e ,  y ’ k n o w ,  

s e t t i n g  u p  t h e  C l i m a t e  C l u b ?  A r e  w e  g o i n g  t o  h a v e  a  c l i m a t e  p r o j e c t ?  

C o n s t a n t l y  w r i t i n g  a n d  r e w r i t i n g — I  g u e s s  i t ’ s  n o t  f a i r  t o  s a y  I  d i d n ’ t  d o  

a n y  s c i e n c e ,  b u t  i t  w e n t  t o ,  y ’k n o w ,  t w e n t y  p e r c e n t .  L i t t l e  d i d  I  k n o w  t h a t  I  

w a s  g o i n g  t o  b e  a  p r e s a g e  o f  t h e  r e s t  o f  m y  l i f e ,  t r y i n g  t o  d e a l  w i t h  a l l  t h e  

o t h e r  t h i n g s  t h a t  I  w a s  d o i n g .  A n d  b a c k  t h e n  I  d i d n ’t  h a v e  a n y  g r a d u a t e  

s t u d e n t s  a n d  p o s t - d o c s  a n d  j u n i o r  s c i e n t i s t s  t o ,  y o u  k n o w ,  d o  t h e  w o r k  o n  

m y  i d e a s .  I f  I  d i d n ’ t  d o  i t  m y s e l f  a n d  s i t  i n  f r o n t  o f  t h e  k e y p u n c h ,  i t  d i d n ’ t  

g e t  d o n e .  S o  I  w a s  w o r r i e d .  T h e  g o o d  n e w s  w a s  t h a t  I  h a d  e n o u g h  o f  a  

h e a d  s t a r t ,  a n d  e n o u g h  p a p e r s  i n  t h e  d r a w e r  t h a t  I  c o u l d  k i n d  o f  g e t  a w a y  

w i t h  t h a t  t h e n .  A n d  i t  w a s  c l e a r  i f  I  w a s  g o i n g  t o  b e  p r o p o s i n g  a  c l i m a t e  

p r o j e c t ,  a n d  t h a t  w o r k e d ,  t h a t  I  w a s  i n  a  w a y  m a k i n g  m y  o w n  j o b .  S o  t h a t  

w a s  m y  j o b  s e a r c h .  A n d  i t  w a s n ’t  t h a t  a n y b o d y  e n c o u r a g e d  m e ,  i t  w a s  j u s t  

b a s i c a l l y  h a p p e n s t a n c e  o r  r a n d o m  e v e n t  t h a t  t h e  c o n f l u e n c e  o f  m y  e a r l y  

p o s t - d o c  a n d  t h e  J E C  r e p o r t  w e r e ,  y o u  k n o w ,  w i t h i n  t w o  m o n t h s  o f  e a c h  

o t h e r ,  w a s  j u s t  p u r e  l u c k .

A n d  w a s  i t  t h a t  e x p e r i e n c e  t h a t  b e g a n  t h e  c o l l a b o r a t i v e  a c t i v i t y  o f  B o b  

D i c k i n s o n ,  i n  t e r m s  o f  b o t h  t r y i n g  t o  d e f i n e  t h e  f i e l d  o f  c l i m a t e  m o d e l i n g  

a n d  c l i m a t e  s c i e n c e ,  a n d  a l s o  t o  e s t a b l i s h  a  p r o g r a m  o r  a  p r o j e c t  t o  p u r s u e  

t h o s e  g o a l s ?

Y e a h ,  a s  I  s a i d  e a r l i e r ,  w h e n  I  c a m e  o u t  a n d  v i s i t e d  i n  1 9 7 1  I  h a d  a  v e r y  

g o o d  c h a t  w i t h  B o b .  A n d  w e  h a d  a n  a b s o l u t e l y  c o m p a t i b l e  p h i l o s o p h y
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a b o u t  t h e  n e e d  f o r  h i e r a r c h i c a l  a p p r o a c h  i n  c l i m a t e ,  a n d  t h a t  t h e  s o r t  o f  t h e  

a r r o g a n c e  o f  t h e  g e n e r a l  c i r c u l a t i o n  m o d e l  c o m m u n i t y — t h i s  d o e s  n o t  

i n c l u d e  W a r r e n .  W a r r e n  w a s  n o t  l i k e  t h i s ,  a n d  n o r  w a s  M a n a b e .  B u t  

c e r t a i n l y  t h e r e  w e r e  o t h e r s ,  I  d o n ’ t  n e e d  t o  m e n t i o n  n a m e s ,  w h o s e  b a s i c  

v i e w s  w e r e ,  i f  y o u  w e r e n ’t  w r i t i n g  d o w n  t h r e e - d i m e n s i o n a l  N a v i a  S t o k e s  

e q u a t i o n s ,  y o u  w e r e n ’t  d o i n g  s c i e n c e .  A n d  m y  v i e w  i s  i f  y o u  w e r e n ’t  

u n d e r s t a n d i n g  w h a t  m e c h a n i s m s  w e r e  c a u s i n g  t h e s e  m o d e l s  t o  g i v e  y o u  

t h e  a n s w e r s  t h e y  w e r e ,  y o u  w e r e n ’ t  d o i n g  s c i e n c e .  A n d  t h e r e f o r e  w e  

n e e d e d  t o  d o  b o t h .  W e  n e e d e d  t o  e x p l o r e  w i t h  s t r i p p e d  d o w n ,  y o u  k n o w ,  

h i g h l y  p a r a m e t e r i z e d  m o d e l s ,  a n d  t h e n  a s k  t h e  s a m e  q u e s t i o n s  a c r o s s  t h e  

h i e r a r c h y  a n d  s e e  w h a t  w e  c o u l d  l e a r n .  A n d  w e  u s e d  t h e  3 - D  m o d e l s  t o  d o  

n o n l i n e a r  i n t e r a c t i o n s  t h a t  w e r e  t o u g h  t o  d o  b y  i n t u i t i o n ,  a n d  w e  w o u l d  

l o o k  a t  t h e  d i s a g g r e g a t e d  m o d e l s  t o  s e e  i f  w e  c o u l d  f i g u r e  o u t  p r o c e s s  b y  

p r o c e s s .  S o  B o b  a n d  I  h a d  t h i s  c o m p a t i b l e  p h i l o s o p h y  a n d  w e  w o u l d ,  y o u  

k n o w ,  t a l k  a b o u t  h o w  t o  d o  t h a t — h o w  w o u l d  w e  c o u p l e  t h a t  t o  o c e a n  

m o d e l s ?  W h e n  a r e  w e  g o i n g  t o  p u t  i n  e c o s y s t e m  m o d e l s ?  Y o u  k n o w ,  w e  

w e r e  j u s t  b e g i n n i n g  t o  t h i n k  o u t  l o u d  a b o u t  E a r t h  S y s t e m s  S c i e n c e  b e f o r e  

i t  r e a l l y  h a d  e v e n  g o t t e n  t h a t  n a m e .

C h e r v i n :  .

S c h n e i d e r :  R i g h t .  A n d  B o b  a s k e d  m e  a t  t h e  t i m e ,  i t  w a s  N o v e m b e r ,  t h a t  f a t e f u l

N o v e m b e r  o f  1 9 7 2  w h e n  t h e r e  w a s  a  J E C  r e p o r t .  A  c o u p l e  o f  w e e k s  a f t e r  

t h a t  r e p o r t ,  I  w e n t  w i t h  B o b  a t  h i s  r e q u e s t  t o  F o r t  L a u d e r d a l e ,  F l o r i d a  t o  

t h e  S P O N S ,  t h e  S c i e n t i f i c  P a n e l  o n  t h e  N a t u r a l  S t r a t o s p h e r e ,  t h e  v e r y  f i r s t  

C I A P ,  C l i m a t i c  I m p a c t  A s s e s s m e n t  P r o g r a m .  R e m e m b e r  a t  t h e  t i m e ,  t h e  

B o e i n g  C o r p o r a t i o n  h a d  p r o p o s e d  a  s u p e r s o n i c  t r a n s p o r t .  A n d  t h e y  

p r o p o s e d  t h a t  i t  b e  f e d e r a l l y  s u b s i d i z e d  t o  c o m p e t e  w i t h  t h e  E u r o p e a n  

C o n c o r d e .  A n d  a  l o t  o f  e n v i r o n m e n t a l i s t s  w e r e  u p s e t  a b o u t  t h i s  b e c a u s e  i n  

t h e  S C E P  r e p o r t  t h e y  h a d  s h o w n  t h a t  o z o n e  d e p l e t i o n  w o u l d  b e  p o s s i b l e  

f r o m  t h e  i n j e c t i o n  o f  w a t e r  v a p o r  i n  t h e  s t r a t o s p h e r e .  O f  c o u r s e  i t  t u r n e d  

o u t  l a t e r  t h a t  w a s n ’ t  t h e  p r o b l e m ,  i t  w a s  n i t r o g e n  o x i d e s .  A n d  w o r k  d o n e  

b y  H a r o l d  J o h n s t o n  a n d  P a u l  K r u d s e n  e s s e n t i a l l y  n a i l e d  t h e  i s s u e  o f  t h e  

N O X  f r o m  t h e  j e t  e n g i n e s .

A n y h o w ,  t h e  S S T  w a s  a l r e a d y  s i t t i n g  o n  t h e  f e n c e ,  j u s t  b e c a u s e  s o m e  

p e o p l e  d i d n ’ t  l i k e  g o v e r n m e n t  s u b s i d i e s ,  o t h e r s  t h o u g h t  i t  w a s  a  b a i l - o u t  o f  

i n d u s t r y .  I t  w a s  i n t e r e s t i n g  t h a t  t h e  r i g h t  w i n g  w h i c h  d o e s n ’ t  l i k e  

g o v e r n m e n t  s u b s i d i e s  a c t u a l l y  w a s  g o i n g  t o  g i v e  t h e  m o n e y  t o  i n d u s t r y .  

T h e  l e f t  w i n g  w h i c h  d o e s ,  d i d n ’t  l i k e  i t  b e c a u s e  i t  w a s ,  y o u  k n o w ,  m o n e y  

t o  a  r i c h  c o r p o r a t i o n .  T h e r e  w a s  a  v e r y  i n t e r e s t i n g  p o l i t i c a l  d e b a t e  g o i n g  

o n ,  a n d  t h e  v o t e  i n  t h e  s e n a t e  w a s  v e r y  c l o s e ,  a n d  t h e  e n v i r o n m e n t a l  r i s k s  

o f  o z o n e  d e p l e t i o n  p u s h e d  i t  o v e r  t h e  t o p — d e n y  t h e  S S T .  S o  t h e  N i x o n  

a d m i n i s t r a t i o n  d i d n ’ t  l i k e  t h a t  o u t c o m e .  S o  t h e y  h a d  t h e  D e p a r t m e n t  o f  

T r a n s p o r t a t i o n  c o m m i s s i o n  w h a t  b a s i c a l l y  w a s  t h e  v e r y  f i r s t  o f  a  l o n g  

s e r i e s  o f  a s s e s s m e n t  p r o j e c t s ,  y o u  k n o w ,  w h i c h  I P C C  i s  t h e  l e g a t e e .
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C h e r v i n :

S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

S o  C I A P  t o o k  p l a c e ,  a n d  B o b  D i c k i n s o n  w a s  i n  c h a r g e  o f ,  s i n c e  h e  

w a s  r e a l l y  a  s t r a t o s p h e r e  p e r s o n ,  h e  w a s n ’ t  e v e n  i n  t h e  o r i g i n a l  c l i m a t e  

p r o j e c t ,  b e c a u s e  h e  w a s  i n  t h e  s t r a t o s p h e r e  g r o u p .  A n d  e v e n  t h o u g h  h e  w a s  

w o r k i n g  w i t h  m e  o n  i s s u e s ,  h e  w a s n ’t  a c t u a l l y  i n  t h e  g r o u p .  S o  h e  a s k e d  

m e  t o  g o  w i t h  h i m ,  a n d  I  r e m e m b e r  w e  f l e w  t o  t h i s  m e e t i n g ,  t o  t h i s  v e r y  

f i r s t  C I A P ,  w h e r e  t h e r e  w a s  a  y o u n g  p o s t - d o c  n a m e d  M i k e  M c C r a c k e n ,  

a n d  t h e n  t w o  y o u n g  s c i e n t i s t s ,  J e r r y  M a l m a n  a n d  R i c h a r d  L i n d z e n ,  a n d  

t h e r e  w e r e  s o m e  o t h e r  p e o p l e .  A n d  w e  w e r e  g o i n g  t o  b e  i n v o l v e d  i n  t h e  

a s s e s s m e n t s  o f  t h e  c l i m a t e  p a r t .  T h e r e  w a s  g o i n g  t o  b e  p l e n t y  o n  o z o n e ,  

t h a t  w a s n ’t  m y  t h i n g ,  I  w a s  o n  t h e  c l i m a t e  p a n e l  w i t h  M c C r a c k e n  a n d  

D i c k i n s o n .  I  t h i n k  J a c k  G i s l e r ,  I  c a n ’t  r e m e m b e r  w h o  t h e  o t h e r s  w e r e ,  

t h e r e  w e r e n ’t  t h a t  m a n y .  A n d  a t  t h e  o u t s e t  o f  t h i s  m e e t i n g  I  b e g a n  m y  l o n g  

a n d  h a p p y  r e l a t i o n s h i p  w i t h  R i c h a r d  L i n d z e n .  H e  g o t  u p  a n d  h e  d e n o u n c e d  

t h e  e n t e r p r i s e  o n  d a y  o n e  a s  i r r e s p o n s i b l e .  A n d  t h e  r e a s o n  i t  w a s  

i r r e s p o n s i b l e  i s  t h i s  r e p o r t  h a d  t o  b e  w r i t t e n  i n  t w o  y e a r s ,  a n d  h e  c l a i m e d  

t h a t  t h e  s c i e n c e  w i l l  n o t  b e  d e f i n i t i v e  o n  t h e  t i m e f r a m e  o f  t w o  y e a r s ,  a n d  

a n y t i m e  s c i e n t i s t s  s u c k  i n t o  p o l i t i c a l  p r e s s u r e  t o  t r y  t o  p r o v i d e  a n s w e r s  

t h a t  c a n n o t  b e  g i v e n ,  t h a t  t h e y  a r e  v i o l a t i n g  t h e i r  s c i e n t i f i c  i n t e g r i t y .

O k a y  a n d  a t  t h a t  t i m e  h e  w a s  a  p r o f e s s o r  a t  . . .

C h i c a g o .

U n i v e r s i t y  o f  C h i c a g o .

A n d  b a s i c a l l y  h e  h a d  d o n e  w o r k  i n  t h e  s t r a t o s p h e r e ,  b u t  h i s  c l a i m  t o  f a m e  

w a s  t i d e s  i n  t h e  a t m o s p h e r e ,  b u t  h e  w o r k e d  o n  s o m e  s t r a t o s p h e r i c  

c h e m i s t r y  a n d  d y n a m i c s — a n d  c l e a r l y  a  s m a r t  g u y ! .  I  c o m p l e t e l y  a n d  

t o t a l l y  d i s a g r e e d  w i t h  h i s  p h i l o s o p h y ,  a s  d i d  M i k e  M c C r a c k e n ,  a s  d i d  B o b  

D i c k i n s o n .  B o b ’ s  n o t  a  f i g h t e r ,  a n d  h e  i s  n o t  i n t o  t h i s  k i n d  o f  h o t  d e b a t e ,  

a n d  h e  d o e s  n o t  l i k e  u n p l e a s a n t  c o n f r o n t a t i o n .  S o  t h e y ,  y o u  k n o w ,  t h e y  

k i n d  o f  l o o k e d  a t  m e ,  a n d  M c C r a c k e n  g o t  u p  t h e r e ,  a n d  h e  b a s i c a l l y  s a i d :  

D i c k ,  w e  a r e  n o t  a r g u i n g  t h a t  w e  s h o u l d  t e l l  p e o p l e  w e  k n o w  t h e  a n s w e r ,  

w h a t  w e  a r e  b a s i c a l l y  s a y i n g  i s  t h a t  w e  h a v e  t h e  b e s t  i n f o r m a t i o n  t h e r e  i s ,  

a n d  t h a t  w e  s h o u l d  e x p l a i n  w h a t  w e  k n o w ,  a n d  y o u  k n o w ,  w h a t  t h e  

l i k e l i h o o d s  a r e ,  a n d  h o w  m u c h  o f  t h i s  w e  c a n  f a t h o m .  A n d  w e  s h o u l d  s a y  

w h a t  r e s e a r c h  n e e d s  t o  b e  d o n e ,  a n d  y o u  k n o w ,  h e  b a s i c a l l y  o u t l i n e d  

b e a u t i f u l l y  t h i s  p o s t - d o c  w h o  h a d  b e e n  a t  L i v e r m o r e  w o r k i n g  w i t h  C h u c k  

L e i t h ,  w h a t  a  g o o d  a s s e s s m e n t  s h o u l d  d o .  I  t h o u g h t  i t  w a s  a n  e x c e l l e n t  

s p e e c h .  L i n d z e n  g o t  u p  t h e r e  a n d  h e  j u s t  e x c o r i a t e d  h i m .  I  d o n ’t  r e m e m b e r  

p r e c i s e l y  w h a t  D i c k  s a i d ,  b u t  i t  w a s  b a s i c a l l y ,  y o u  d o n ’ t  u n d e r s t a n d  w h a t  

s c i e n c e  i s ,  a n d  t h a t ’ s  n o t  w h a t  i t  i s ,  a n d  t h e n  t h e s e  p o l i t i c i a n s  s h o u l d  n e v e r  

b e  p u s h i n g  u s  a r o u n d ,  a n d  w e  s h o u l d  n o t  g i v e  i n !  W e  s h o u l d  d e m a n d  t h a t  

w e  s c i e n t i s t s  a r e  i n  c h a r g e  o f  t h e  s c i e n t i f i c  a g e n d a .  W e  a r e  a  b e t t e r  

e n t e r p r i s e  t h a n  p o l i t i c s .  S o  a t  t h a t  s t a g e  I  s a i d ,  D i c k  t h e y  a r e  g o i n g  t o  v o t e  

o n  t h e  S S T  i n  a  f e w  y e a r s .  T h e y  n e e d  t h e  b e s t  s c i e n c e  t h a t ’ s  a v a i l a b l e .  D o
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Chervin:

S c h n e i d e r :

y o u  t h i n k  i t ’ s  m o r e  r e s p o n s i b l e  f o r  u s  t o  g u e s s  w i t h  c a v e a t s  a t t a c h e d ,  o r  t o  

h a v e  B a r r y  G o l d w a t e r  g u e s s  f o r  u s ?  A  c o u p l e  o f  p e o p l e  a p p l a u d e d .  

L i n d z e n  t u r n e d  a r o u n d  a n d  s a i d ,  t h a t  i s  t h e  m o s t  s c i e n t i f i c a l l y  

i r r e s p o n s i b l e  t h i n g  I  h a v e  e v e r  h e a r d ,  a n d  h e  s t o r m e d  o u t  o f  t h e  r o o m .

A t  t h e  t i m e  o f  t h i s  e v e n t ,  w a s  t h e r e  a n y  f e d e r a l  a g e n c y  p r o g r a m  m a n a g i n g  

. . ?

A l l e n  G r o v e b e c k e r ,  R e n e  I ’ d  f o r g o t t e n  h i s  n a m e ,  G o o d s t e i n ?  I  a c t u a l l y  

t h i n k  t h a t  t h e  g u y  w h o ’ s  r u n n i n g  I P C C  w a s  t h e r e  a t  t h e  t i m e ,  R o n ,  w h o  i s  

n o w  s o r t  o f  t h e  h e a d  o f  t h e  b u r e a u  t h e r e ,  i t  w i l l  c o m e  t o  m e — R o n  

s o m e t h i n g .  I t ’ s  a l r i g h t ,  w e  w i l l  g e t  i t  w h e n  I  e d i t  t h i s  t r a n s c r i p t .  Y e s ,  t h e r e  

w e r e  p l e n t y  o f  p e o p l e  t h e r e ,  a n d  t h e y  c o m p l e t e l y  a g r e e d  w i t h  M c C r a c k e n  

a n d  w i t h  m e ,  a n d  w i t h  t h e  b u l k  o f  p e o p l e  w h o  w e r e  t h e r e  t o  d o  a n  h o n e s t  

j o b  o f  a s s e s s m e n t .  T h i s  g r o u p  w a s  s o  f a r  a h e a d  o f  i t s e l f ,  i t  h a d  R a l p h  

D o d g e  f r o m  t h e  U n i v e r s i t y  o f  W y o m i n g ,  w h o  w a s  a n  e c o n o m i s t .  T h e y  

w e r e  g o i n g  t o  a c t u a l l y  t a k e  a  l o o k  a t  t h e  e c o n o m i c  i m p l i c a t i o n s  o f  c l i m a t e  

c h a n g e ,  a n d  t h e  e c o n o m i c  i m p l i c a t i o n s  o f  o z o n e  d e p l e t i o n .  T h e y  h a d  

s t r u c t u r e d  i t  r i g h t .  I t  w a s  w a y  a h e a d  o f  a n y t h i n g  t h a t  h a d  b e e n  d o n e .  I t  w a s  

m u c h  m o r e  m u l t i d i s c i p l i n a r y .  O f  c o u r s e ,  y ’ k n o w ,  n o b o d y  i n  t h e  r o o m  

k n e w  a n y t h i n g  a b o u t  e c o n o m i c s ,  o t h e r  t h a n  t h e  e c o n o m i s t s .  T h e n  t h e  

e c o n o m i s t s  k n e w  n o t h i n g  a b o u t  c l i m a t e .

N o w ,  w h e n  o n e  h a s  g l o b a l  c h a n g e  m e e t i n g s ,  e v e r y b o d y  i n  t h e  r o o m  

h a s  a  p r e t t y  g o o d  u n d e r s t a n d i n g  o f  t h e  w i d e  r a n g e  o f  t o p i c s .  W e  a r e  v a s t l y  

m o r e  m u l t i d i s c i p l i n a r y  a n d  e v e n  m o v i n g  t o w a r d  i n t e r d i s c i p l i n a r y ] ,  b u t  

t h a t ’ s  t a k e n  t h i r t y  y e a r s .  I  m e a n  i t  w a s  n o t  r e s p e c t a b l e  b a c k  t h e n .  I t  w a s  

v i e w e d  a s  i t ’ s  i m p o s s i b l e ,  i f  y o u  a r e  n o t  a  p u r e  d i s c i p l i n a r i a n ,  y o u  m u s t  b e  

s h a l l o w  a n d  i n c o m p e t e n t .  H o w  d a r e  y o u  g e t  o u t  o f  y o u r  f i e l d ,  y ’ k n o w ,  t h a t  

w a s  t h e  v i e w .

END OF TAPE 3, SIDE 2
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S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

Chervin:

TAPE 4, SIDE 1

. . . f o u r ,  i t ’ s  a b o u t  1 1 : 3 0  p . m .  s t i l l _____________ .

Y e a h  w e  w i l l  g o  p a r t  w a y  t h r o u g h  t h i s .  W e l l  t h e r e ’ s  a  l o t  o f  h i s t o r y  h e r e .  

A n d  w e ’r e  p i c k i n g  u p  w i t h  C I A P  . . .

D i d  y o u  c h e c k  . . . ?

. . . F t .  L a u d e r d a l e ,  t h e  f a l l  o f  1 9 7 2 .

T h a t  w a s  t h e  f a l l  o f  1 9 7 4 .  O k a y .  S o  a n y h o w ,  C I A P  g o t  t o g e t h e r  a n d  w e  

s a i d  w e ’ d  w r i t e  t h i s  r e p o r t .  M e a n w h i l e ,  I  h a d  s o m e  s c i e n c e  t o  d o ,  y o u  

k n o w ,  N C A R  w a s  n o w  u n d e r  t h e  g u n  f r o m  J E C  t o  h a v e  i n d i v i d u a l  

s c i e n t i s t s  j u d g e d  b y  t h e  s i n g l e  a u t h o r s h i p  r u l e s  o f  t h e  u n i v e r s i t i e s .  S o  y o u  

c a n ’t  j u s t  s i t  t h e r e  a n d  d o  a s s e s s m e n t s  a n d  e x p e c t  t o  g e t  p r o m o t e d .  A n d  i n  

f a c t  t h e y  h a d  a  s e n i o r  r e v i e w  g r o u p  w h i c h  h a d  r a n k e d  a l l  t h e  s c i e n t i s t s  o n  

f i v e  c r i t e r i a ,  a n d  o f  w h i c h  s c i e n t i f i c  o r i g i n a l i t y  a n d  p r o d u c t i v i t y  w e r e  t h e  

t w o  m a i n  c a t e g o r i e s .  T h e r e  w e r e  s o m e  s e r v i c e  c a t e g o r i e s ,  b u t  j u s t  l i k e  

u n i v e r s i t i e s  p e r f u n c t o r i l y  s a y  y o u  m u s t  t e a c h ,  t h e  m a i n  t h i n g  t h e y  l o o k  a t  

i s  w h a t  y o u r  r e s e a r c h  i s .  A n d  N C A R  w a s ,  y o u  k n o w ,  d e s p i t e  i t s  p r o j e c t  

o r i e n t e d  o f f i c i a l d o m ,  w a s  g o i n g  t o  s t i l l  d e f i n e  q u a l i t y  i n  t h e  i m a g e  o f  

u n i v e r s i t y  p r o f e s s o r s .

S o  I  k n e w  t h a t  w e  n e e d e d  s o m e  h e l p .  I  c o u l d n ’ t  j u s t  d o  t h i s  C I A P  

r e p o r t  a l o n e .  A n d  C h u c k  L e i t h ,  w h o  w a s  g o i n g  t o  a l s o  b e  i n v o l v e d  i n  i t ,  

w a n t e d  t o  w o r k  o n  t u r b u l e n c e ,  a n d  w a n t e d  t o  w o r k  o n  n o r m a l  m o t o r  

i n i t i a l i z a t i o n — h e  d i d n ’t  w a n t  t o  d o  a l l  t h i s  a l o n e  e i t h e r .  A n d  t h e r e  w a s  a  

y o u n g  p o s t - d o c  i n  e i t h e r  m y  y e a r  o r  t h e  y e a r  a f t e r  n a m e d  J i m  C o a k l e y ,  a n d  

h e  w a n t e d  t o  s t a y  a t  N C A R .  A n d  I  t h o u g h t  J i m  w o u l d  b e  a  g r e a t  g u y  t o  

w o r k  o n  t h i s  p r o g r a m .  A n d  w e  d i d n ’t  h a v e  e n o u g h  w o r k e r s  i n  t h e  C l i m a t e  

P r o j e c t ,  s o  I  p r o p o s e d  t h a t  w e  g e t  a  g r a n t  f r o m  A l l a n  G r o w b e c k e r  o f  

C I A P ,  a n d  w e  u s e  t h a t  g r a n t  t o  h i r e  J i m ,  a n d  t h e n  J i m  w o u l d  b e  k i n d  o f  a  

p r o j e c t  l e a d e r  o n  t h a t  g r a n t .  A n d  h e ’ d  b e  r e s p o n s i b l e  f o r  h e l p i n g  t o  w r i t e  

u p  t h e  c h a p t e r  w e  n e e d e d  o n  c l i m a t e .  A n d  C h u c k  a n d  I  w o u l d  s o r t  o f  b e  

i n v o l v e d  a s  t h e  P I ’ s  o n  t h i s ,  a n d  t h a t ’ s  w h a t  w e  d i d .  N o w  b a c k  i n  t h o s e  

d a y s  t h e r e  w e r e  a l m o s t  n o  g r a n t s  a t  N C A R .  T h i s  w a s  o n e  o f  t h e  f i r s t .  A n d  

b e c a u s e  o f  t h e  b u d g e t  c o n s t r a i n t s ,  a n d  b e c a u s e  I  k n e w  h o w  h o s t i l e  s o m e  

p e o p l e  w e r e  j u s t  a b o u t  t h e  h i r i n g  o f  m e ,  w h e n  o t h e r s  w e r e  g e t t i n g  f i r e d ,  I  

d i d n ’t  w a n t  t o  s i t  t h e r e  a n d  b r i n g  a  n e w  p e r s o n  i n t o  t h e  C l i m a t e  P r o j e c t  a t  

t h e  e x p e n s e  o f  s o m e b o d y  e l s e  f r o m  t h e  o l d  g u a r d ,  i t  w a s  a l r e a d y  n a s t y
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Chervin:

Schneider:

enough. So getting the CIAP money was a pretty good way to solve that 
problem. And I‘d have to go back, and have to ask John Firor or 
somebody, but I think that there were long and hard discussions at very 
high levels within NSF and the trustees about whether this was a good 
idea to get outside money into NCAR, whether we should stay NSF pure 
In any case we got the money, it wasn’t that much. But we got, y’know, 
enough to hire Jim, and to do some overhead support. In fact I think we 
weren’t allowed to charge overhead, because that would be—you know, 
look like a university. I can’t remember very well what the terms of the 
deal were.

Are you able to recall if Jim Coakley was hired on as post-doc or
?

No, I think we hired him on as a project—I think we probably hired him 
on as a project scientist. That’s how we were going to also—in fact as a 
result of that, I was starting to reconsider the CO2 aerosol problem, that’s 
what I was getting back to. And Jim built a radiative convective model 
that we could use in CIAP because we had to discuss—we had to, in 
order—remember CIAP was about stratosphere, and the model that I had 
built for Rasool had no stratosphere. So Jim built a radiance convective 
model that had a stratosphere in it, so we could throw aerosols in there and 
do the CIAP job. That’s how I discovered what was wrong with my 
calculation with Rasool. Because when we used basically the same kind of 
model that I had built, but we had a stratosphere in it, instead of getting .7° 
for climate sensitivity, it was getting one and a half, like Manabe and 
Weatherall.

And I realized the reason for that was that by not having a 
stratosphere we were missing the downward infrared radiation and 
enhancement that occurs when you add CO2 up there. Plus you warm the 
stratosphere. You get twofold: You get the downward IR from the extra 
CO2, but when the stratosphere heats, when the stratosphere—no I get 
that wrong, the stratosphere cooled. No, it was just—let’s just take that 
one from the top.

The extra IR emission from CO2 in the stratosphere was sufficient to 
make a substantial increase in the climate sensitivity. So I immediately 
realized that the Rasool Schneider paper, you know, was flawed. Because 
by omitting the stratosphere it missed half its climate sensitivity. Also, by 
that time we had experts like Jerry Grams in the chemistry division, who I 
was talking to about aerosols, and Kellogg was beginning to work with 
Jerry on what he called GNP, gross national pollution, where they were 
actually drawing maps of regionally heterogeneous aerosol loadings which 
were concentrated around the industrial areas, not globally widespread.
So it became completely clear to me by 1973 that the Rasool-Schneider 
calculation couldn’t be right, because we had global aerosols. Plus the 
CO2 calculation that I had made was wrong, because we didn’t have a
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s t r a t o s p h e r e .  A n d  w h a t  I  t h e n  d i d  w a s  r e a d  a l l  t h e  p a p e r s  t h a t  h a d  b e e n  

d o n e  o n  c l i m a t e  s e n s i t i v i t y ,  w h o  h a d  s e n s i t i v i t i e s  r a n g i n g  f r o m  p o i n t  s i x  o r  

f i v e ,  u p  t o  9 ,  M u l l a r  w a s  9 ,  a n d  t h e n  p l o t t e d  t h e m  a l l  o u t .  A n d  b a s i c a l l y  

s a i d  t h a t  i n  m y  o p i n i o n  t h e  b e s t  g u e s s  w a s  p r o b a b l y  s o m e t h i n g  b e t w e e n  

o n e  a n d  a  h a l f  a n d  t h r e e - t h r e e  a n d  a  h a l f ,  b a s e d  u p o n  t h e  l i t e r a t u r e ,  a n d  

p u b l i s h e d  t h a t  l a t e r  o n  i n  1 9 7 5  i n  a  p a p e r  c a l l e d  “ T h e  C a r b o n  D i o x i d e  

C l i m a t e  C o n f u s i o n . ”

A n d  I  a m  v e r y  p r o u d  o f  t h e  f a c t  t h a t  i t  w a s  n o t  m y  c u r r e n t  a n d  p a s t  

c r i t i c s  w h o  f o u n d  o u t  w h a t  w a s  g o i n g  o n ,  b u t  I  d i d  a n d  t h a t  I  t h i n k  t h a t  I  

o p e r a t e d  i n  t h e  b e s t  t r a d i t i o n  o f  s c i e n c e ,  w h i c h  i s  y o u  d o  w h a t  y o u  t h i n k  a t  

t h e  t i m e .  T h e n  y o u  r e e x a m i n e  t h e  a s s u m p t i o n s .  Y o u  d e c i d e  t h e  

a s s u m p t i o n s  l a c k .  Y o u  r e c a l c u l a t e ,  a n d  t h e n  y o u  p u b l i s h  a l l  t h a t  w i t h o u t  

a n y  s h a m e .  T h a t ’ s  h o w  s c i e n c e  p r o c e e d s .  I n  f a c t  t o  f l a s h  a h e a d ,  t o  b e i n g  

a t t a c k e d  b y  G e o r g e  W i l l  a n d  K r a u t h a m m e r  a n d  o t h e r s  a b o u t  w h a t  a  j o k e  

y o u  w e r e  c o o l i n g  i n  t h e  1 9 7 0 ’ s  a n d  n o w  y o u  a r e  w a r m i n g .  I  s a i d ,  i m a g i n e  

t h e  d o c t o r  w h o  m a k e s  a  p r e l i m i n a r y  d i a g n o s i s  b e f o r e  t h e  b l o o d  t e s t  a n d  

t h e  X - r a y s  a r e  i n ,  a n d  t h e n  t h e y  a r e  d i f f e r e n t  t h a n  t h e  p r e l i m i n a r y  

d i a g n o s i s ,  b u t  s t i c k s  w i t h  i t  t o  b e  p o l i t i c a l l y  c o n s i s t e n t .  I  s a i d ,  t h i s  i s  n o t  

w h a t  w e  d o  i n  s c i e n c e ,  m a y b e  t h a t ’ s  w h a t  y o u  d o  i n  p o l i t i c s ,  s a i d  I d a ,  W i l l  

a n d  K r a u t h a m m e r ,  b u t  w e  d o n ’ t  d o  t h a t  i n  s c i e n c e .  A n d  w e ’r e  n o t  e v e r  

a s h a m e d  o f  g e t t i n g  t h e  w r o n g  a n s w e r  f o r  t h e  r i g h t  r e a s o n .  T h e  r i g h t  

r e a s o n s  w e r e  t h e  b e s t  m o d e l s  t h a t  w e  h a d  a t  t h e  t i m e ,  a n d  a s  w e  r e f i n e d  

t h e m  w e  i m p r o v e d  t h e m .  A n d  y o u  k n o w  t h a t  w a s  a  s t y l e  I  l e a r n e d  f r o m  

J o h n  C h u  a n d  B o b  D i c k i n s o n  a n d  P h i l  T h o m p s o n .

S o  I  f e l t  I  h a d  f i n e  m e n t o r s ,  y o u  k n o w ,  o n  t h e  r i g h t  w a y  t o  a p p r o a c h  

i t .  B u t  C I A P  g o t  u s  s o m e  f u n d s ,  s e t  t h e  t o n e  f o r  e x t e r n a l  r e s e a r c h ,  a n d  w a s  

a n  a s s e s s m e n t .  A n d  I  l e a r n e d  h o w  y o u  b e g i n  t o  a p p r o a c h  a s s e s s m e n t s ,  a n d  

w h y  y o u  a s k  b r o a d  q u e s t i o n s ,  t h a n k s  t o  t h a t  p r o g r a m .  L a t e r  o n ,  i n  f a c t  a t  

t h e  s a m e  t i m e ,  w e  e v o l v e d  t h e  c o n c e p t  o f  c l i m a t e  s e n s i t i v i t y .  I t  w a s  i n  

d o i n g  C I A P ,  y o u  k n o w ,  C h u c k  L e i t h  a n d  I  a n d  C o a k l e y ,  I  g u e s s ,  y o u  

k n o w ,  k i c k e d  t h i s  a r o u n d  w i t h  B o b .  A n d  t h e  f i r s t  t i m e  c l i m a t e  s e n s i t i v i t y  

w a s  e v e r  d e f i n e d  i n  a  p a p e r  w a s  i n  t h e  a p p e n d i x  t o  t h e  S c h n e i d e r  a n d  M a s s  

p a p e r  i n  1 9 7 5 .  A n d  b a s i c a l l y  t h e  c o n c e p t s  c a m e  o u t  b e c a u s e  o f  t h a t  w o r k  

t h a t  w a s  f u n d e d  b y  C I A P  t h a t  w e ,  y o u  k n o w ,  k i c k e d  a r o u n d  i n  t h e  c l i m a t e  

p r o j e c t .

I  h a v e  t o  s a y  t h a t  i n  t h e  e a r l y  1 9 7 0 ’ s  t h a t  w a s  t h e  p l a c e  t o  b e .  I t  w a s  

t h e  m o s t  e x c i t i n g  c l i m a t e  r e s e a r c h  i n  t h e  w o r l d .  A n d  w h i l e  G e o p h y s i c a l  

F l u i d  D y n a m i c s  L a b  m a y  h a v e  h a d  t h e  b e s t  G C M ’ s ,  a n d  a m o n g  t h e  b e s t  

d y n a m i c s ,  t h e y  w e r e  n o t  l o o k i n g  a t  t h e  b r o a d ,  w i d e  r a n g i n g  s e t s  o f  

q u e s t i o n s .  E a c h  s u m m e r ,  w e  w i t h  A S P  h e l d  a  c l i m a t e  c o l l o q u i u m .  W e  

i n v i t e d  p e o p l e  l i k e  B i l l  S e l l e r s ,  J e r r y  N o r t h  w h e n  h e  w a s  c o m i n g  f r o m  

p h y s i c s  i n  1 9 7 3  a s  a n  A S P  f e l l o w ,  B o b  S e s s ,  R a m a n a t h a n ;  w h a t  b r o u g h t  

J o h n  M i t c h e l l  o u t  t h e r e  i n  1 9 7 3  o r  1 9 7 4 .  A n d  w h a t  w e  d i d  i s  w e  j u s t  

k i c k e d  a r o u n d  f e e d b a c k  c o n c e p t s .  W e  l o o k e d — M i c h a e l  G i l l  c a m e  o u t  a n d  

s p e n t  a  m o n t h  w i t h  u s .  E d  L o r e n z  w o u l d  v i s i t ,  a n d  h e  w o u l d  j o i n  i n  e v e r y  

d a y ,  a n d  t a u g h t  m e  h o w  t o  h i k e .  A n d  i t  w a s  j u s t — i t  w a s  a  t i m e  t h a t  w a s
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C h e r v i n :

S c h n e i d e r :

i n t e l l e c t u a l l y  m a g n i f i c e n t .  A n d  w e  w e r e  g r o w i n g ,  a n d  w e r e  l e a r n i n g  

t o g e t h e r ,  a n d  w e  w e r e  b r o a d l y  m u l t i d i s c i p l i n a r y ,  s t i l l  f o c u s e d  o n  c l i m a t e .  

W e  h a d n ’t  y e t  c r o s s e d  q u i t e  i n t o  e c o l o g y ;  w e  w e r e  l o o k i n g  a  l i t t l e  a t  i t ,  b u t  

a t  t h e  m a r g i n s .  W e  c e r t a i n l y  w e r e  n o t  r e a d y  t o  p u t  i n  e c o n o m i s t s .  D i d n ’ t  

h a v e  m u c h  h y d r o l o g y  y e t ,  s o  w e  w e r e  n o t  b y  a n y  m e a n s  a s  g l o b a l  c h a n g e  

o r i e n t e d  a s  w e  a r e  t o d a y .  B u t  t h a t ’ s  w h e r e  w e  b e g a n  t h i s  p r o c e s s .  A n d  a s  a  

r e s u l t  o f  t h a t ,  I  w a s  a s k e d  b y  t h e  e d i t o r  o f  Reviews o f Geophysics and 
Space Physics i n  1 9 7 3  f r o m  R i c e  . . .

A l e x  D e s l e r .

. . . A l e x  D e s l e r ,  t h a n k  y o u — i f  I  w o u l d  w r i t e  a  s u r v e y  p a p e r  o n  c l i m a t e  

m o d e l i n g .  S o  I  t o o k  h i m  u p  o n  i t .  A n d  I ,  y o u  k n o w ,  d i d  t h e  h i e r a r c h i c a l  

a p p r o a c h ,  a n d  w r o t e  t h e  p a p e r  u p ,  p r o b a b l y  h a d  e i g h t y  r e f e r e n c e s ,  i t  m u s t  

h a v e  b e e n  f i f t y  p a g e s  l o n g .  A n d  I  g a v e  i t  t o  m y  f a v o r i t e  c r i t i c ,  B o b  

D i c k i n s o n .  A b o u t  a  d a y  l a t e r  I  g o t  b a c k  a  p a p e r  w i t h  s o  m a n y  r e d  m a r k s  

o n  i t ,  a n d  h e  l o o k e d  o v e r  t o  m e  a n d  h e  s a y s ,  I  a m  c r a b b y !

I  s a i d ,  w h a t ’ s  t h e  m a t t e r  B o b ?

H e  s a i d ,  y o u  l e f t  o u t  t h i s ,  a n d  w h e r e ’ s  t h i s ,  a n d  t h a t ,  a n d  h a v e  y o u  

r e a d  t h i s  r e f e r e n c e ,  a n d  I  d o n ’t  t h i n k  t h a t ’ s  e x a c t l y  w h a t  t h e y  s a i d .

A n d  I  s a i d ,  I  d o n ’t  k n o w ,  I  w o u l d  h a v e  t o  g o  b a c k  a n d  c h e c k .  T h i s  i s  

a n  e a r l y  d r a f t ,  B o b .

Y o u  k n o w ,  r e m e m b e r  h o w  I  d e s c r i b e d  t h e  w a y  S M I C  w e n t ,  I  w o u l d  

t h r o w  u p  o n  t h e  p a g e ,  a n d  g e t  e v e r y t h i n g  o u t  t h e r e ,  a n d  d o  a  d r a f t ,  a n d  

t h e n  s t a r t  f i x i n g  i t  l a t e r .  W e l l  t h a t  w a s n ’t  B o b ’ s  s t y l e  e i t h e r .  H e  l i k e d  t o  b e  

v e r y  t h o r o u g h  a n d  c a r e f u l  i n  a d v a n c e .  I  l i k e d  t o  g e t  t h e  c o n c e p t s  o u t ,  a n d  

t h e n  l e t  t h e  c o m m u n i t y  h e l p ,  y ’ k n o w ,  e v a l u a t e  t h e m  b e f o r e  I  p u b l i s h e d  

t h e m .  S o  B o b  s t a r t e d  g o i n g  t o  m o s t  o f  t h e  r e f e r e n c e s  I  h a d ,  a n d  h e  s t a r t e d  

r e a d i n g  t h e m .  W i t h i n  o n e  m o n t h  h e  h a d  r e a d  e v e r y  r e f e r e n c e  I  h a d  i n  

t h e r e .  H e  t h e n  r e a d  t h e  r e f e r e n c e s  o f  t h e  r e f e r e n c e s .  A n d  h e  w a s  t e l l i n g  m e  

w h e r e  I  s h o u l d  e x p a n d  t h i s  a n d  t h i s ,  a n d  I  s a i d ,  B o b  w h y  d o n ’ t  y o u  j u s t  

b e c o m e  a  c o - a u t h o r  a n d  l e t ’ s  d o  t h i s  p a p e r !

A n d  t h a t ’ s  w h a t  h a p p e n e d .  W e  h a d  a b o u t  a  f i v e  m o n t h  c o l l a b o r a t i o n ,  

w h e r e  w e  w r o t e  c l o s e  t o  a  h u n d r e d  t y p e d  p a g e  s u r v e y  a r t i c l e  t h a t  d e f i n e d  

c l i m a t e  m o d e l i n g .  A n d  I  k e p t  t r y i n g  t o  m a k e  i t  r e a d a b l e  b y  h u m a n s ;  a n d  

h e  k e p t  t r y i n g  t o  m a k e  i t  a s  s c i e n t i f i c a l l y  s o u n d  a s  p o s s i b l e .  I t  t u r n e d  o u t  

w e  w e r e  a  p r e t t y  g o o d  c o m b i n a t i o n .  I  w a s  m a k i n g  t h e  p a p e r  a c c e s s i b l e ,  

a n d  h e  w a s  t r y i n g  t o  m a k e  i t  a s  t e c h n i c a l l y  t h o r o u g h  a n d  b r o a d  b a s e d  a s  

p o s s i b l e .

A n d  I  r e m e m b e r  o n e  i n t e r e s t i n g  s i d e - s t o r y .  B y  1 9 7 0 - l a t e  1 9 7 3  

B o d i q o  w a s  b e c o m i n g  persona non grata i n  t h e  S o v i e t  U n i o n ,  a n d  m y  

u n d e r s t a n d i n g  w a s  t h a t  h e  h a d  a  n u m b e r  o f  J e w i s h  s c i e n t i s t s  i n  h i s  

i n s t i t u t e .  A n d  w h e n  h e  w a s  o r d e r e d  t o  f i r e  t h e m  h e  r e f u s e d  o n  t h e  g r o u n d s  

o f  h e  i s  n o t  g o i n g  t o  p l a y  p o l i t i c s — t h e s e  a r e  f i n e  s c i e n t i s t s .  A n d  

a p p a r e n t l y  h e  w a s  h e a v i l y  c e n s o r e d ,  w a s  n o t  a l l o w e d  t o  g o  i n  t h e  w e s t e r n  

l i t e r a t u r e  r o o m ,  w a s  b a n n e d  f r o m  t r a v e l .  A n d  I  s e n t  h i m  a  c o p y  o f  t h i s
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p a p e r  f o r  r e v i e w ,  a n d  d i d n ’t  h e a r  f r o m  h i m .  A n d  I  w a s  r e a l l y  s u r p r i s e d ,  

b e c a u s e  w e  h a d  m a i n t a i n e d  a  c o r r e s p o n d e n c e .  A n d  I  h a d  s e n t  h i m  o t h e r  

a r t i c l e s  a n d  g o t t e n  b a c k  g o o d  c o m m e n t s  f r o m  h i m ,  s i n c e  w e  m e t  a t  S M I C  

a n d  g o t  o n  v e r y  w e l l .  A n d  a b o u t  t h e  t i m e  t h e  g a l l e y  p r o o f s  w e r e  c o m i n g  

b a c k  o n  t h e  c l i m a t e  m o d e l i n g  p a p e r ,  C h u c k  L e i t h  c a m e  t o  m e  a n d  s a i d ,  I  

w a s  i n  R u s s i a  l a s t  w e e k .  A n d  h e r e  i s  a — I  a m  p l a y i n g  m a i l m a n .  A n d  h e  

h a n d e d  m e  a  c r u m p l e d  u p  s e t  o f  t w o  o r  t h r e e  s h e e t s  o f  p a p e r s  w h i c h  w e r e  

f r o m  B o d i q o ,  h a n d w r i t t e n  r e v i e w  a n d  c o m m e n t s  o n  o u r  c l i m a t e  m o d e l i n g  

p a p e r .  A n d  C h u c k  l o o k e d  a t  m e  w i t h  v e r y  s a d  e y e s  a n d  s a i d ,  h e  g a v e  i t  t o  

m e  i n  t h e  b a t h r o o m  w h e r e  w e  t h o u g h t  w e  w e r e n ’t  b e i n g  w a t c h e d .  I t  w a s  

v e r y  s a d .  T h a t  b e g a n  a  l o n g  p e r i o d  i n  t h e  C o l d  W a r  w h i c h  w h e n  w e  t a l k  

a b o u t  n u c l e a r  w i n t e r ,  w e ’ l l  c o m e  b a c k  t o .  A n d  o f  c o u r s e  I  i n c o r p o r a t e d  a  

n u m b e r  o f  B o d i q o ’ s  c o m m e n t s  i n  t h e  g a l l e y  p r o o f s ,  a n d  w a s  v e r y  p l e a s e d  

t o  h a v e  t h e m .  A n d  I  k n o w  t h a t  h e  w a s  p l e a s e d  t h a t  h e  w a s  a b l e  t o  g e t  

q u o t e d  a n d  t h a n k e d  i n  t h e  a c k n o w l e d g e m e n t s  o f  t h a t  s u r v e y  p a p e r .

A n d  w h a t  w a s  t h e  g e n e r a l  r e a c t i o n  t o  t h a t  p a p e r  a f t e r  i t  a p p e a r e d  i n  p r i n t ?

B o b  a n d  I  g o t  a n  h o n o r a b l e  m e n t i o n  i n  t h e  N C A R  p u b l i c a t i o n  p r i z e  f o r  i t .

I t  w a s  v e r y  v e r y  w e l l  r e c e i v e d .  S m a g o r i n s k y ,  w h o  d o e s n ’t  b e l i e v e  i n  

s i m p l e  m o d e l s ,  g r u d g i n g l y  s a i d  w e l l ,  t h i s  i s  a  f i n e  d i d a c t i c  w o r k ,  h e  s a i d ,  

b u t  a l l  t h e  r e a l  m o d e l i n g  i s  g o i n g  t o  b e  d o n e  i n  3 - D .  A n d  I  s a i d ,  y e s  J o e  w e  

h a v e  t o  u s e  3 - D  m o d e l s  a t  s o m e  s t a g e ,  b u t  w e  s t i l l  h a v e  t o  u n d e r s t a n d  

w h a t  w e  a r e  d o i n g  w i t h  t h e  h i e r a r c h y .  A n d  I  s t i l l  b e l i e v e  t h a t  t o  t h i s  d a y ,  

t h a t  y o u  d o n ’t  j u s t  a d d  r e s o l u t i o n ,  a n d  a d d  c o m p l e x i t y  f o r  i t s  o w n  s a k e .  

Y o u  s t i l l  h a v e  t o  d i s a g g r e g a t e  a n d  s e e  h o w  p r o c e s s e s  i n t e r a c t ,  a n d  d o  t h a t  

a t  t h e  s a m e  t i m e .  I  l a t e r  o n  c a l l e d  t h a t  S S C M ,  s i m p l e  s i m u l a t i o n  o f  

c o m p l e x  m o d e l s — w o r k i n g  w i t h  S t a r l y  T h o m p s o n  a n d  D a v e  P o l l a r d ,  

w h e r e  w h a t  w e  d o  i s  w e  w o u l d  d o  m o d e l s  o f  g l a c i e r s ,  o c e a n  a n d  

a t m o s p h e r e .  E a c h  o f  t h o s e  m o d e l s  w e r e  v e r y  v e r y  l o w  r e s o l u t i o n ,  b u t  w e  

w o u l d  u s e  e x a c t l y  t h e  s a m e  c o u p l i n g  p h y s i c s  a s  t h e  G C M ’ s  u s e d ,  a n d  w e  

w o u l d  t h e n  u s e  t h o s e  a s  s i m p l e  s i m u l a t i o n s  o f  c o m p l e x  m o d e l s ,  t o  b e  a b l e  

t o  e x p l o r e  t h e  c o u p l i n g  b e h a v i o r .  I  m e a n  t h a t ’ s  e x a c t l y  t h e  k i n d  o f  t h i n g  

t h a t  c o m e s  o u t  f r o m  t h e  h i e r a r c h i c a l  a p p r o a c h ,  a n d  i t ’ s  s t i l l  i n  m y  o p i n i o n  

n e c e s s a r y .  A n d  p e o p l e  w h o  d o n ’ t  d o  t h a t  a r e  g o i n g  t o  b e  u s i n g  m o d e l s  l i k e  

t h e i r  o b s e r v a t i o n s .  T h e y  a r e  g o i n g  t o  g e t  l a c k  o f  i n t e r p r e t a t i o n  a n d  

u n d e r s t a n d i n g  o f  w h a t  r e s u l t s  t h e y  g e t .

W e l l  a n y h o w ,  I  g e t  a h e a d  o f  m y s e l f ,  b e c a u s e  I  n e e d  t o  g o  b a c k  t o

1 9 7 3 ,  b e c a u s e  s o m e t h i n g  e l s e  h a p p e n e d  t h e n  t h a t  w a s  v e r y  f u n d a m e n t a l  i n  

m y  l i f e .  A n d  t h a t  w a s  a n  i n v i t a t i o n  b y  B o b  W h i t e  a t  N O A A  t o  g i v e  a  t a l k  

o n  h u m a n  i m p a c t  o n  c l i m a t e  a t  t h e  A A A S  i n  B a l t i m o r e ,  I  t h i n k  i t  w a s  i n

1 9 7 3 .  H e l m e t  L a n s b u r g  w a s  o n  t h a t  p a n e l ,  a n d  h e  w a s  n o t  a  f a n  o f  m i n e ,  

a s  I  l e a r n e d  t h e r e .  H e  w a s  v e r y  h o s t i l e  t o  m o d e l i n g .  H e  t h o u g h t  m o d e l i n g  

w a s  n o  d a m n  g o o d ,  a n d  t h a t  y o u  j u s t  m e a s u r e .  A n d  I  a r g u e ,  y o u  c a n ’t  

m e a s u r e  t h e  f u t u r e  i f  y o u  d o n ’t  m o d e l ,  y o u  d o n ’t  k n o w  a n y t h i n g  a b o u t  t h e  

f u t u r e .  M o d e l i n g  i s  a b o u t — a  m e a s u r i n g  i s  t r y i n g  t o  u n d e r s t a n d  p r o c e s s e s .
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Schneider:

W h e n  y o u  u n d e r s t a n d  p r o c e s s e s ,  y o u  t h e n  b u i l d  a  s t r u c t u r a l  m o d e l ,  y o u  

u s e  t h a t  t o  p r e d i c t .  B e c a u s e  t h e  f u t u r e  i s  g o i n g  t o  b e  d i s t u r b e d  b y  h u m a n s  

i n  a  w a y  n o t  o b s e r v e d  i n  t h e  p a s t ,  t h e r e f o r e  w e  h a v e  n o  a l t e r n a t i v e  b u t  

m o d e l s .

T h a t  w a s  a  v e r y  c o n t r o v e r s i a l  v i e w  a t  t h a t  t i m e ,  b e c a u s e  i t  w a s  n o n -  

e m p i r i c a l .  S c i e n c e  i s  e m p i r i c a l ,  I  w a s  t o l d .  I  s a i d  s c i e n c e  i s  n o t  e m p i r i c a l  

w h e n  i t ’ s  a b o u t  t h e  f u t u r e .  T h e r e  i s  n o t h i n g  e m p i r i c a l  a b o u t  t h e  f u t u r e .  

T h e r e  i s  o n l y  e m p i r i c a l  a b o u t  t h e  p r e s e n t  a n d  t h e  p a s t ,  a n d  w h a t  y o u  d o  i s  

y o u  u s e  e m p i r i c i s m  t o  d e r i v e  t h e  u n d e r s t a n d i n g  o f  t h e  s u b - c o m p o n e n t s  o f  

m o d e l s .  I  s t i l l  h a v e  t o  g i v e  t h a t  s p e e c h ,  e v e n  t o d a y ,  h a v i n g  d o n e  o n e  j u s t  

t h i s  w e e k .  A n y h o w ,  I  d i d n ’ t  t h e n  u n d e r s t a n d  B a s i a n  v e r s u s  f r e q u e n c y  

s t a t i s t i c s ,  b u t  i n  f a c t  t h a t  w a s  w h a t  i t  w a s  a b o u t ,  y o u  k n o w  o b j e c t i v i t y  a n d  

s u b j e c t i v i t y  i n  m o d e l i n g  a n d  i n  p r o j e c t i o n s .

S o  I  w e n t  a n d  I  g a v e  a  t a l k  a b o u t  w a r m i n g  v e r s u s  c o o l i n g .  A n d  b y  

t h a t  t i m e  I  h a d  a l r e a d y  r e a l i z e d  t h a t  a e r o s o l s  w e r e  n o t  g l o b a l l y  d i s t r i b u t e d ,  

a n d  t h a t  I  c o u l d  n o  l o n g e r  m a k e  t h e  c l a i m  t h a t  R a s o o l  a n d  I  h a d  m a d e  t h a t  

t h e  c o o l i n g  d o m i n a t e d  t h e  w a r m i n g .  A n d  I  p r e t t y  m u c h  s a i d  t h a t  

d e p e n d i n g  u p o n  w h a t  a s s u m p t i o n s  w e  m a k e ,  w e  c o u l d  g e t  s u b s t a n t i a l  

c o o l i n g ,  s u b s t a n t i a l  w a r m i n g ,  a n d  t h a t  i t  w a s n ’ t  y e t  c l e a r ,  w e  d i d n ’ t  k n o w  

e n o u g h  a b o u t  t h e  d i s t r i b u t i o n  o f  a e r o s o l s  t o  k n o w  h o w  t o  d o  i t .  A n d  I  

m a d e  a  q u i p ,  a n d  I  s a i d  M a r k  T w a i n  h a d  i t  b a c k w a r d s .  N o w a d a y s  

e v e r y b o d y  i s  d o i n g  s o m e t h i n g  a b o u t  t h e  w e a t h e r ,  b u t  n o b o d y  i s  t a l k i n g  

a b o u t  i t .  A n d  t h e r e  w a s  a  w h i t e  h a i r e d  g e n t l e m e n  s i t t i n g  i n  t h e  f r o n t  r o w  

w h o  w a s  w r i t i n g  a l l  o f  t h i s  d o w n  o n  a  r e l a t i v e l y  s m a l l  s i z e d  p a d ,  w h i c h  I  

l a t e r  l e a r n e d  i s  a  r e p o r t e r s  p a d .  Y o u  k n o w  t h e y  c a n — t h e y  d o n ’ t  u s e  8  b y  

1 0  s h e e t s ,  t h e y  t e n d  t o  u s e  5  b y  6 ,  5  b y  7 .  A n d  t h a t  w h i t e  h a i r e d  g e n t l e m e n  

w a s  W a l t e r  S u l l i v a n ,  t h e  d e a n  o f  s c i e n c e  w r i t e r s  a t  t h e  New York Times. 
A n d  I  w a s  w r i t t e n  u p  i n  t h e  New York Times. H e  q u o t e d  t h a t  a n d  t h e n  s a i d  

h o w  i t  c o u l d  w a r m  a n d  c o o l .  A n d  t h i s  w a s  n o t  f r o n t  p a g e  s t u f f ,  i t  w a s  

p r o b a b l y  b a c k  i n  p a g e  f o r t y .  N C A R  a t  t h e  t i m e  h a d  a  p r e s s  i n t e l l i g e n c e  

s e r v i c e ,  a n d  t h a t  n o t  n e c e s s a r i l y  b e i n g  a n  o x y m o r o n .  W h a t  t h e y  m e a n t  b y  

p r e s s  i n t e l l i g e n c e  i s  . . .

I s  t h a t  a  c l i p p i n g  s e r v i c e ?

Y e s .  A n y t i m e  N C A R  o r  U C A R ’ s  n a m e  w a s  m e n t i o n e d ,  t h e y  w e r e  s e n t  a  

c l i p p i n g .  A n d  t h e  c l i p p i n g s  w e r e  s e n t  b a c k  t o  N C A R  a n d  t h e y  a r e  a c t u a l l y  

d i s t r i b u t e d  i n  x e r o x e s .  T h e y  d i s t r i b u t e d  t h e m  a r o u n d  t h e  i n s t i t u t i o n ,  s o  

p e o p l e  h a d  t h e m .

T h a t ’ s  r i g h t — a s  I  r e c a l l  t h a t  w a s  a  m o n t h l y  p r o d u c t .

R i g h t ,  l a t e r  o n .  B a c k  i n  t h e  e a r l y  d a y s ,  I  t h i n k  t h a t  w a s  n o t  q u i t e  t h a t  

s y s t e m a t i c .  S o  w h a t  h a p p e n e d  w a s  I  c a m e  b a c k  f r o m  t h e  A A A S ,  t h e r e  

w a s  a  New York Times s t o r y .  A n d  I  f o u n d  i t  p o s t e d  o n  t h e  b u l l e t i n  o f  t h e  

m a p  r o o m ,  t h e  p l a c e  w h e r e  e v e r y b o d y  c o n g r e g a t e s ,  w i t h  a  b i g  b l u e  s t a m p
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C h e r v i n :

S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

f r o m  a  r u b b e r  s t a m p  o n  i t  s t a m p e d  “ b u l l s h i t . ”  O f  c o u r s e ,  w h o e v e r  d i d  t h a t  

d i d n ’ t  h a v e  t h e  g u t s  t o  d o  i t  t o  m y  f a c e .  B u t  I  t h e n  b e g a n  h e a r i n g  a l l  k i n d s  

o f  s t o r i e s  a b o u t  p e o p l e  w h o  w e r e  f u r i o u s  a n d  h o s t i l e  a b o u t  t h i s  S c h n e i d e r  

b e c a u s e  h e  i s  a l w a y s  o u t  t h e r e  s e e k i n g  p u b l i c i t y .  I  w a s  s e e k i n g  p u b l i c i t y  

b y  a  w i s e  q u i p  t h a t  c a u g h t  t h e  a t t e n t i o n  o f  W a l t e r  S u l l i v a n .  A n d  t h e n  l a t e r  

o n  h e  i n t e r v i e w e d  m e ,  a n d  w e  t a l k e d  a b o u t  t h e s e  i s s u e s ,  a n d  h e  d i d  a  d a m n  

g o o d  j o b  o f  h o n e s t l y  r e p o r t i n g  t h e  s e s s i o n  a s  y o u  w o u l d  e x p e c t  f r o m  a  f i n e  

w r i t e r  l i k e  W a l t e r .

W h a t  I  b e g a n  t o  r e a l i z e  i s ,  y o u  k n o w ,  t h e r e  a r e  p e o p l e  i n  t h e  w o r l d —  

l e t ’ s  b e  r e a l  b l u n t  a n d  c a l l  i t  w h a t  i t  i s — w h o  a r e  j u s t  j e a l o u s  b e c a u s e  i n  

s c i e n c e  p e o p l e  d e r i v e  r e p u t a t i o n  f r o m  t h e  p u b l i c a t i o n s  a n d  t h e  w o r k s  t h a t  

t h e y  d o ,  a n d  t h e y  b e c o m e  i n c r e a s i n g l y  f a m o u s ,  y ’k n o w ,  i n  p r o p o r t i o n  t o  

t h e i r  s i d e  o f  e q u a l i t y .  W e l l  a l l  o f  a  s u d d e n  n o w  i t ’ s  a  m e d i a  a g e ,  a n d  I  w a s  

g e t t i n g  a  l o t  o f  n o t o r i e t y .  I t  a l r e a d y  h a p p e n e d  i n  t h e  R a s o o l - S c h n e i d e r  

p a p e r ,  n o w  i t  w a s  h a p p e n i n g  f r o m  W a l t e r  S u l l i v a n .  A n d  I  w a s  g e t t i n g  t h i s  

n o t o r i e t y  n o t  n e c e s s a r i l y  o n  j u s t  m y  s c i e n c e  w o r k s ,  b u t  o n  t h e  f a c t  t h a t  I  

w a s  a r t i c u l a t e  a n d  c o u l d  u s e  a  t u r n  o f  p h r a s e  t h a t  w a s  a  s o u n d  b i t e  t h a t  g o t  

a t t e n t i o n .  A n d  p e o p l e  w e r e  g e t t i n g  h o s t i l e ,  s o m e  p e o p l e  w e r e  g e t t i n g  

h o s t i l e .

B u t  a s  I  r e c a l l  t h i s  p a r t i c u l a r  e v e n t ,  t h i s  w a s  a n  a c t u a l  s c i e n t i f i c  

c o n f e r e n c e .

I t  w a s  a  s c i e n t i f i c  c o n f e r e n c e .  I  w a s  i n v i t e d .

A A A S .

T h a t ’ s  c o r r e c t .

A n d  t h e  p r e s s ,  a s  t h e y  a r e  a l l o w e d ,  a t t e n d e d __________ .

I n  f a c t  e n c o u r a g e d  a t  t h e  A A A S ,  b e c a u s e  o f  t h e  f u n c t i o n  o f  t h e  A A A S .  

A n d  t h e  p r e s i d e n t  o f  t h e  A A A S  t h a t  y e a r  w a s  W a l t  R o b e r t s .  S o  I  w a s  

g e t t i n g  f r o m  W i l l  K e l l o g g  a n d  W a l t  R o b e r t s  h i g h  l e v e l  e n c o u r a g e m e n t  t o  

c o m m u n i c a t e  s c i e n c e  t o  t h e  p u b l i c .  T h e y  v i e w e d  t h a t  a s  a b s o l u t e l y  

e s s e n t i a l  t o  t h e  h e a l t h  o f  s c i e n c e ,  p a r t i c u l a r l y  i n  a  t i m e  o f  b u d g e t a r y  c r i s i s ,  

w h e n  i f  w e  d i d n ’t  e x p l a i n  t o  t h e  p u b l i c  a n d  t o  t h e  p o l i t i c a l  l e a d e r s h i p  w h y  

s c i e n c e  h a d  s o m e t h i n g  r e l e v a n t  t o  o f f e r  t h e m ,  w h y  s h o u l d  t h e y  s u p p o r t  i t ,  

j u s t  b e c a u s e  i t ’ s  c u r i o s i t y  d r i v e n .  T h i s  V i c t o r i a n  p a r a d i g m  t h a t  D i c k  

L i n d z e n  a n d  o t h e r s  w e r e  p u s h i n g ,  t h a t  w e  d o  o n l y  c u r i o s i t y  d r i v e n  s c i e n c e ,  

a n d  w e  n e v e r  r e s p o n d  t o  t h e  p r e s s u r e s  o f  p o l i t i c i a n s ,  w a s  n o t  t h e  

p h i l o s o p h y  o f  W a l t  o r  W i l l ,  o r  m e .  A n d  t h e r e f o r e ,  w e  w e r e  c a r r y i n g  

s c i e n c e  t o  t h e  p u b l i c  a n d  t r y i n g  t o  e x p l a i n  i t .  S o  w a s  C a r l  S a g a n ,  w h i c h  i s ,  

y o u  k n o w ,  o n e  o f  t h e  t h i n g s  I  g r e a t l y  a p p r e c i a t e d  a b o u t  t h e  c l a r i t y  o f  h i s  

c o m m u n i c a t i o n ,  a n d  t h e  w i t  a n d  u s e  o f  a n a l o g i e s .  A n d  I  l e a r n e d  f r o m  C a r l  

h o w  t o  d o  t h a t .  S o  I  g o  t o  t h i s  m e e t i n g .  A t  t h e  m e e t i n g  I  m e t  J e s s i c a
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Tuchman, Barbara Tuchman the writer’s daughter, and she had been a 
biochemist—I was interested in environmental chemistry problems at Cal 
Tech—and she had just partaken in the brand new program of the AAAS 
called Congressional Fellows, Congressional interns for young PhD.’s.

And I was smitten with the idea that I would get to spend a year 
working for a Hubert Humphrey, or a Teddy Kennedy or somebody in the 
senate. Because already I was realizing that I needed to explain to them 
what we could do in science, that climate science was going to be critical, 
that humans wanted to disturb the system, that it was very likely, if we 
continued our population, economic and technology growth—that we 
were going to be by the end of the century a major player. I genuinely 
believed that—still wasn’t sure about warming and cooling then. Although 
I was moving toward warming, because as I realized aerosols were 
increasingly regional and therefore they weren’t going to outweigh the 
CO2. But somebody had to look at this problem. We had to, y’know, do 
the research, and that was what I thought I would do.

So I came back all determined that now having worked on the survey 
paper with Bob, and having gotten four or five more papers out, that I 
could take a year off, I could afford this. And I’d apply to the AAAS 
program. So I march into the UCAR office in the Fleischman building of 
Walt Roberts, who by now I have gotten to know very well, because he 
was a strong mentor and encourager to me, to popularize science and to 
broaden. And I said, Walt, you are now the past president of the AAAS, so 
I need you to write a letter of recommendation, which of course will get 
me into this program.

And he looked at me and he said, yeah it might, he said, and you are 
just dumb enough to do it.

And I looked—that was what what what?
And he said, you know, let me compliment you and insult you. You 

are so articulate and so broad visioned, he said, you will get in. Not only 
will you get it, but you will immediately become the science advisor to a 
Humphrey or a Kennedy, just exactly what you want. And it will be so 
enticing that how can you turn it down. You will have power and 
influence, you will be watching legislation influenced by what you are 
doing. And then five or ten years later when they retire, you will be 
viewed by the world as a partisan political hack. He said, let me make you 
a deal, you stay in science, you stay here, and I will give you so many 
contacts in science and science policy that you will have trouble keeping 
up.

And I thought about it, went home, and I said, I think he’s right. And 
he kept his word. Three weeks later I was invited to spend the summer, a 
couple of weeks in the summer at the Aspen Institute, and about two 
weeks after that I was invited to a meeting at the Rockefeller Foundation 
to discuss the Sahilian drought, food climate, and sat next to a young guy 
who is a political scientist, who was dynamic and fun named Mickey 
Glantz.
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C h e r v i n :

S c h n e i d e r :

S o m e t h i n g  w e  n e e d  t o  a d d  b a c k  t o  t h e  W a l t  R o b e r t s  s t o r y .  W h e n  h e  

t o l d  m e  t h a t  h e ’ d  g e t  m e  s o  m a n y  t h i n g s ,  h e  a l s o  s a i d  s o m e t h i n g  w h i c h  I  

d o n ’t  t h i n k  I  s a i d .  W h i c h  i s ,  h e  s a i d ,  i f  y o u  s t a y  i n  s c i e n c e ,  y o u  w i l l  b e  

m u c h  m o r e  c r e d i t a b l e  a n d  m u c h  m o r e  i n f l u e n t i a l  t h a n  y o u  c o u l d  e v e r  b e  i n  

p o l i t i c s .  B e c a u s e  w h a t  u l t i m a t e l y  c o u n t s  i n  t h i s  w o r l d  i s  t h e  q u a l i t y  o f  

y o u r  a r g u m e n t s ,  m a y b e  n o t  i n  t h e  s h o r t  r u n ,  b u t  o v e r  t i m e .  A n d  t h e r e f o r e ,  

p e o p l e  w i l l  g e t  u s e d  t o  y o u ’ r e  b e i n g  o n  t o p  o f  t h e  i n f o r m a t i o n ,  r a t h e r  t h a n  

a s s o c i a t e d  w i t h  a  p a r t i s a n  p o i n t  o f  v i e w ,  a n d  t h a t  t h a t  w i l l  h a v e  m o r e  

i n f l u e n c e  o v e r  t i m e  t h a n  t h e  s h o r t  t e r m  p o w e r  t r i p  t h a t  y o u  g e t  i n  

W a s h i n g t o n .  S o  h e  u s e d  a  v e r y  g o o d  a r g u m e n t ,  w h i c h  I  h a d  s e e n  i n  

C o l u m b i a ,  w i t h  s h o r t  t e r m  p o w e r  t r i p s .  A n d  t h a t  g o o d  a r g u m e n t s  are w h a t  

c a r r i e s  t h e  d a y  o v e r  t i m e ,  a n d  a s  f r u s t r a t i n g  a s  i t  i s  t o  w a t c h  t h e  w o r l d  

w h e r e  i n  t h e  s h o r t  r u n  p o l i t i c s  a l w a y s  w i n s ,  i n  t h e  l o n g  r u n  t r u t h  s t a r t s  t o  

r i s e  t o  t h e  t o p .  A n d  W a l t  w a s  r i g h t ,  a n d  h e  k e p t  h i s  w o r d .

O k a y ,  w e  r e a d y ?  S o  w e  a r e  b e g i n n i n g  n o w  o n  F r i d a y  t h e  1 1 th .

W e  h a d  j u s t  d i s c u s s e d  W a l t  R o b e r t s ’ p r o m i s e  t o  m e  t h a t  h e  w o u l d  g e t  m e  

c o n n e c t e d  w i t h  p o l i c y  p e o p l e ,  a n d  g o i n g  t o  a  R o c k e f e l l e r  F o u n d a t i o n  

m e e t i n g  w h e r e  I  m e t  M i c k e y  G l a n t z .  A n d  M i c k e y  w a s  a  p o l i t i c a l  s c i e n t i s t ,  

t h e n  a t  L a f a y e t t e ,  I  b e l i e v e ,  a n d  i n t e r e s t e d  i n  t h e  p o l i t i c s  o f  e n v i r o n m e n t a l  

i s s u e s .  S o o n  t h e r e a f t e r ,  p e r h a p s  1 9 7 4 ,  w e ’ d  h a v e  t o  l o o k  t h i s  u p ,  W a l t  

b r o u g h t  M i c k e y  t o  N C A R ,  I  t h i n k  i n i t i a l l y  t h r o u g h  A S P .  T h e r e  a l r e a d y  

h a d  b e e n  a  g r o u p  a t  N C A R  t h a t  w a s  o s t e n s i b l y  l o o k i n g  a t  i m p l i c a t i o n s  o f  

a t m o s p h e r i c  s c i e n c e ,  b u t  i n  t r u t h  i t  w a s  r e a l l y  a n  e x t e n s i o n ,  a n d  i f  I  w e r e  

t o  b e  l e s s  k i n d  I  m i g h t  s a y  a n  a p o l o g i s t ,  f o r  t h e  H a l e  R e s e a r c h  P r o g r a m  

t h a t  w a s  l o o k i n g  a t  t h e  s o c i a l  i m p l i c a t i o n s .  A l t h o u g h  t h e r e  w e r e  g o o d  

s c i e n t i s t s  i n  i t  l i k e  A l l a n  M u r p h y ,  w h o  w a s  a  f a i r  a n d  h o n e s t  s t a t i s t i c i a n ,  

t h e s e  a r e  n o t  s o c i a l  s c i e n t i s t s .  A n d  p e o p l e  w e r e n ’ t  r e a l l y  a s k i n g  

p e n e t r a t i n g  q u e s t i o n s  a b o u t  w h e t h e r  t h e s e  t e c h n o l o g i e s  w e r e  d e s i r a b l e ,  

a n d  w h o  t h e  w i n n e r s  a n d  l o s e r s  a r e ,  a n d  w h o  w a s  p a y i n g ,  a n d  w h o  w e r e  

t h e  b e n e f i c i a r i e s ,  a n d  w h e t h e r  i t  w a s  a p p r o p r i a t e  t o  b e  m e s s i n g  a r o u n d  

w i t h  n a t u r e .  T h o s e  a r e  t o u g h  q u e s t i o n s ,  a n d  y o u  w o n ’t  e x p e c t  t o  g e t  t h e m  

f r o m  p e o p l e  t r a i n e d  i n  m e t e o r o l o g y  i n  m o s t  c a s e s .

A n d  w h e n  M i c k e y  c a m e  t o  N C A R ,  h e  w a s  t h e  f i r s t  bona fide 
p o l i t i c a l  s c i e n t i s t ,  d e s p i t e  h i s  m e t a l l u r g y  u n d e r g r a d u a t e  d e g r e e  ( h i s  

g r a d u a t e  d e g r e e  w a s  i n  p o l i t i c a l  s c i e n c e )  w h o  w a s  a s k e d  t o  a d d r e s s  

h o n e s t - t o - g o o d n e s s  s o c i a l  s c i e n c e  q u e s t i o n s  i n  t h e  a t m o s p h e r i c  s c i e n c e s .  

A n d  W a l t  R o b e r t s ,  a g a i n ,  w i t h  h i s  v i s i o n a r y  b r o a d  v i e w s ,  s a w  t h a t  a s  a  

p o s i t i v e  i n f l u e n c e .  N o t  e v e r y b o d y  i n  N C A R  s h a r e d  t h a t  v i s i o n  o f  W a l t —  

w h o  i s  t h i s  s o c i a l  s c i e n t i s t  n o s i n g  a r o u n d ?  A n d  w h e n  t h e y  b e c a m e  

s o m e w h a t  s u s p i c i o u s ,  s o m e t i m e s  M i c k e y  r e f l e c t e d  t h e i r  s u s p i c i o n  b a c k  o n  

t h e m .  A n d  t h e  i m p l e m e n t a t i o n  o f  t h a t  k i n d  o f  m u l t i d i s c i p l i n a r i t y  t o  

N C A R ,  w h i l e  s t i l l  f u n d a m e n t a l  a n d  I  t h i n k  a  c r i t i c a l  d e v e l o p m e n t  i n  t h e  

a t m o s p h e r i c  s c i e n c e s  i n  g e n e r a l ,  n o n e t h e l e s s  w a s  u n e a s y .  I  w a s  a l s o  d o i n g  

s o m e  s o c i a l  s c i e n c e  o n  t h e  s i d e ,  b u t  I  w a s  d o i n g  s o c i a l  s c i e n c e  b y  a s k i n g
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b r o a d  p o l i c y  q u e s t i o n s  o f  w h a t  k i n d  o f  r e s e a r c h  w e r e  w e  d o i n g ,  a n d  w a s  

t h a t  r e s e a r c h  a c t u a l l y  r e l e v a n t  t o  w h a t  p e o p l e  o u t  t h e r e  i n  s o c i e t y  n e e d e d ?  

I  w a s  t a l k i n g  t o  p e o p l e  i n  a g r o n o m y ,  f o r  e x a m p l e ,  a n d  f i n d i n g  o u t  t h a t  

t h e y  c a r e d  m u c h  l e s s  a b o u t  w h e t h e r  c l i m a t e  c h a n g e d  b y  2 °  t h a n  w h e t h e r  i t  

c h a n g e d  t h e  v a r i a b i l i t y .  B e c a u s e  t h e  v a r i a b i l i t y  w a s  w h a t  h u r t  t h e m  

c u r r e n t l y ,  a n d  i f  c l i m a t e  c h a n g e  i s  g o i n g  t o  c h a n g e  v a r i a b i l i t y ,  t h a t ’ s  e v e n  

w o r s e  t o  t h e m  t h a n  a n y  c h a n g e  i n  t h e  m e a n .  A n d  n o b o d y  w a s  l o o k i n g  a t  

v a r i a b i l i t y  i n  t h e  1 9 7 0 ’ s . A n d  p e o p l e  d i d n ’t  b e l i e v e  t h e y  c o u l d  t r u s t  t h e  

m e a n s  t h a t  w e r e  b e i n g  p r e d i c t e d  a n d  m o d e l e d ,  s o  h o w  d a r e  w e  l o o k  a t  t h e  

h i g h e r  o r d e r  m o m e n t s .  N e v e r t h e l e s s ,  t h a t ’ s  w h a t  p e o p l e  w a n t e d .

A n d  M i c k e y  a n d  I ,  y o u  k n o w ,  s p e n t  a  l o t  o f  h o u r s  d i s c u s s i n g  t h o s e  

k i n d s  o f  i s s u e s .  A n d  I S I G  b e g a n  t o  t r a n s f o r m  f r o m  b a s i c a l l y  a  s t a t i s t i c a l  

o u t f i t  t h a t  w a s  j u s t i f y i n g  t h e  H a l e  p r o j e c t ,  t o  a  l e g i t i m a t e  s o c i a l  s c i e n c e  

g r o u p  a s k i n g  q u e s t i o n s  a b o u t  t h e  v a l u e  o f  i n f o r m a t i o n  a n d  t h e  d i s t r i b u t i o n  

o f  w i n n e r s  a n d  l o s e r s .  I n  t h e  1 9 7 0 ’ s  t h e r e  h a d  b e e n  a n  i n t e r n a t i o n a l  

p r o g r a m  c a l l e d  G A R P ,  G l o b a l  A t m o s p h e r i c  R e s e a r c h  P r o g r a m .  I t  w a s  

U N ,  t h a t  i s  o u t  o f  W o r l d  M e t e o r o l o g i c a l  O r g a n i z a t i o n ,  a s  t h e  u m b r e l l a  

i n s t i t u t i o n ,  b u t  v e r y  s t r o n g l y  s u p p o r t e d  b y  m o s t  c o u n t r i e s  a n d  . . .

END OF TAPE 4, SIDE 1
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TAPE 4, SIDE 2

S c h n e i d e r :  N o w  w e  a r e  t a l k i n g  a b o u t  G A R P .  T h e  G l o b a l  A t m o s p h e r i c  R e s e a r c h  

P r o g r a m  h a d  t w o  o b j e c t i v e s .  T h e  p r i m e  o b j e c t i v e  w a s  t o  i m p r o v e  t h e  

q u a l i t y  a n d  r e a c h  o f  l o n g  r a n g e  w e a t h e r  f o r e c a s t s .  B y  l o n g  r a n g e  t h e y  

m e a n t  s i x  t o  t e n  d a y s .  A n d  i n  o r d e r  t o  d o  t h a t  o n e  h a d  t o  c o l l e c t  a  g l o b a l l y  

c o m p r e h e n s i v e ,  m o r e  a c c u r a t e  d a t a  s e t .  L o t s  o f  r e g i o n s  i n  t h e  o c e a n s ,  a n d  

e s p e c i a l l y  i n  t h e  s o u t h e r n  h e m i s p h e r e s  a n d  s o m e  d e v e l o p i n g  c o u n t r i e s ,  

d i d n ’ t  h a v e  t h e  r i c h n e s s  a n d  d a t a  t h a t  o c c u r r e d  i n  t h e  m o r e  w e a l t h y  

i n s t r u m e n t e d  p l a c e s  i n  E u r o p e  a n d  N o r t h  A m e r i c a ,  f o r  e x a m p l e .  A n d  i f  

y o u  w a n t e d  t o  d o  w e a t h e r  f o r e c a s t s ,  y o u  h a v e  t o  k n o w  w h a t  t h e  i n i t i a l  

s t a t e  o f  t h e  a t m o s p h e r e  i s  i n  o r d e r  t o  r u n  i t  f o r w a r d .  A n d  t h e r e  w a s  a  l o t  o f  

p e o p l e  w h o  b e l i e v e d  t h a t  i f  w e  j u s t  c o u l d  g e t  a  b e t t e r  d a t a  s e t ,  w e ’ d  b e  

a b l e  t o  h a v e  t h e  v a l u e  o f  g i v i n g  f a r m e r s  s i x  t o  t e n  d a y s  n o t i c e  o n ,  y ’ k n o w ,  

w h e n  t h e y  a r e  g o i n g  t o  g e t  w e i r d  w e a t h e r .

G A R P  h a d  a  s e c o n d  o b j e c t i v e  w h i c h  w a s n ’t  r e a l l y  p u r s u e d  h e a v i l y  i n  

t h e  b e g i n n i n g ,  n o t  u n t i l  i t  b e c a m e  c l e a r e r  a n d  c l e a r e r  t h a t  t h e  f i r s t  

o b j e c t i v e  w a s  n o t  l i k e l y  t o  w o r k  v e r y  w e l l ,  t h a t  t h e  l i m i t a t i o n s  w e r e n ’t  j u s t  

d a t a  b u t  t h e y  w e r e  f u n d a m e n t a l  p r o c e s s  q u e s t i o n s ,  t h e  r e s o l u t i o n  o f  

m o d e l s .  A n d  i t  w a s  g o i n g  t o  b e  a  v e r y  t o u g h  n u t  t o  c r a c k  t o  g e t  i m p r o v e d  

a c c u r a c y  i n  s i x - t o - t e n - d a y  f o r e c a s t s .  B u t  t h e  s e c o n d  o b j e c t i v e  w a s  t o  

i m p r o v e  t h e  f o r e c a s t i n g  o f  c l i m a t e .  N o w  i t  w a s n ’t  c o m p l e t e l y  c l e a r  

w h e t h e r  i t  w a s  m e a n t  b y  t h a t ,  w a s  m o n t h s  a n d  s e a s o n s  a h e a d ,  l i k e  i f  y o u  

h a d  a n  E l  N i n o ,  c o u l d  y o u  f o r e c a s t  t h e ,  y o u  k n o w ,  t h e  h e a v y  r a i n  i n  

C a l i f o r n i a  b e t t e r ? — o r  w h e t h e r  t h e y  m e a n t  t h e  h u m a n  i m p a c t  o n  c l i m a t e ,  

w h i c h  i s  o v e r  d e c a d e s  t o  c e n t u r i e s .  A n d  i t  w a s  w o n d e r f u l  t h a t  t h a t  

v a g u e n e s s  w a s  t h e r e ,  b e c a u s e  i n  t h e  e a r l y  1 9 7 0 ’ s ,  a n d  e s p e c i a l l y  a f t e r  

S M I C ,  t h e  w o r l d  c o m m u n i t y  w a s  n o w  p r i m e d  t o  t a k e  o n  a  n e w  t a s k .  P l u s ,  

w i t h  t h e  e x i s t e n c e  o f  s a t e l l i t e s  t o  g e t  d a t a ,  a n d  c o m p u t e r s  t o  p r o c e s s  i t  a n d  

r u n  m o d e l s  o v e r  p e r i o d s  o f  t i m e  a s  l o n g  a s  a  h u n d r e d  y e a r s ,  i t  w a s  

b e c o m i n g  t e c h n i c a l l y  f e a s i b l e  t o  a c t u a l l y  a s k  q u e s t i o n s  a b o u t  c e n t u r y  l o n g  

c l i m a t e  c h a n g e .

A s  a  r e s u l t  o f  t h a t ,  t h e  G A R P  s e c o n d  o b j e c t i v e  r e a l l y  s t a r t e d  t o  r i s e .  

S o  t h e r e  w a s  a l m o s t  a  s e a m l e s s  t r a n s i t i o n  f r o m  t h e  f i r s t  t o  t h e  s e c o n d  

o b j e c t i v e  a m o n g  t h e  w o r l d  s c i e n t i f i c  c o m m u n i t y .  A n d  i n  1 9 7 4  i n  t h e  

s u m m e r ,  i n  t h e  v e r y  s a m e  L i d i n g o  i s l a n d  a w a y  f r o m  ( t h a t ’ s  “ L - i - d - i - n - g - o ,  

I  b e l i e v e ) — i s l a n d  t e n  m i l e s  f r o m  S t o c k h o l m  i n  t h e  v e r y  s a m e  r e t r e a t  f o r  

t h e  S w e d i s h  l a b o r  u n i o n s ,  t h e r e  w a s  a  G A R P  s p o n s o r e d  m e e t i n g  o n  

d e f i n i n g  t h e  s c i e n c e  t h a t  w a s  n e e d e d  f o r  t h e  s e c o n d  o b j e c t i v e .  I t  w a s  a  

v e r y  i n t e r e s t i n g  m e e t i n g .  I t  w a s  c h a i r e d  b y  B e r t h a  L e e n ,  b u t  t h e  p e r s o n  

w h o  w a s  n o m i n a l l y  p u t  i n  c h a r g e  o f  w r i t i n g  t h e  r e p o r t  w a s  J o h n  K u t z b a c k  

f r o m  t h e  U n i v e r s i t y  o f  W i s c o n s i n ,  w h o  w a s  a  v e r y  b r o a d - m i n d e d  

m e t e o r o l o g i s t ,  t r a i n e d  o r i g i n a l l y  b y  R e i d  B r y s o n ,  a n d  t h e r e f o r e  h a d  

a l r e a d y  l e a r n e d  h o w  t o  a s k  b r o a d  q u e s t i o n s ,  y e t  h a d  m e t e o r o l o g i c a l  

p e d i g r e e s  t h a t  d i d n ’t  f r i g h t e n  a w a y  m a i n s t r e a m  m e t e o r o l o g i s t s  t h e  w a y
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B r y s o n  w o u l d  w i t h  h i s ,  y ’ k n o w ,  f o r a y s  i n t o  a n t h r o p o l o g y ,  a g r o n o m y  a n d  

h i s  c e r t a i n  b e l i e f  t h a t  t h e  w o r l d  w a s  c o o l i n g  b e c a u s e  o f  d u s t  g e n e r a t e d  b y  

t h e  g o a t s  o f  A s i a  a n d  A f r i c a .

S o  t h i s  m e e t i n g  w a s  b o t h  i n t e r n a t i o n a l  a n d  m u l t i d i s c i p l i n a r y .  

A l t h o u g h  i t  w a s n ’ t  m u l t i d i s c i p l i n a r y  t o  t h e  e x t e n t  o f  i n c l u d i n g  s o c i a l  

s c i e n t i s t s ,  a n d  i t  h a d  v e r y  f e w  p e o p l e  l o o k i n g  a t  e c o l o g y .  B u t  i t  c e r t a i n l y  

i n c l u d e d  o c e a n o g r a p h y ;  i t  i n c l u d e d  m e t e o r o l o g i s t s ;  i t  i n c l u d e d  c h e m i s t s  

l o o k i n g  a t  a  b r o a d  r a n g e  o f  i s s u e s ,  i n c l u d i n g  t h e  s t r a t o s p h e r e  a n d  a i r  

p o l l u t i o n  c h e m i s t r y .  A n d  i n  t h a t  s e n s e  i t  w a s  a l r e a d y  s e t t i n g  t h e  t o n e ,  a t  

t h e  i n t e r n a t i o n a l  l e v e l ,  f o r  t h e  k i n d  o f  m u l t i d i s c i p l i n a r i t y  t h a t  w o u l d  

e v e n t u a l l y  g r o w  t o  i n c l u d e ,  y o u  k n o w ,  b i o l o g i c a l  a n d  s o c i a l  s c i e n c e s  a  

d e c a d e  h e n c e  w i t h  t h e  V i l o t  s e r i e s  o f  m e e t i n g s ,  a n d  t h e n  l a t e r  o n  w i t h  

I P C C .  B u t  t h i s  e a r l y  m e e t i n g  w a s  r e a l l y  i m p o r t a n t ,  i t  w a s  t w o  w e e k s .  I t  

a l s o  h a d  a  c o m p a r a b l e  r e p r e s e n t a t i o n  o f  m e a s u r e r s  a s  w e l l  a s  m o d e l e r s .  

A n d  t h e  m o d e l i n g  c o n t i n g e n t  w a s  l e a d  b y  J o e  S m a g o r i n s k y ,  a n d  t h e  

m e a s u r i n g  g r o u p ,  b y  P i e r r e  M o r e l l e  a n d  V e r n  S u o m i .  N o w  t h o s e  w h o  

k n o w  J o e  a n d  P i e r r e  k n o w  t h a t  t h e s e  a r e  n o t  s h r i n k i n g  v i o l e t s .  T h e i r  

p e r s o n a l i t i e s  a r e  v e r y  s t r o n g ,  a n d  t h e y  c l a s h e d  c o n s t a n t l y .  E v e n  t h e  g o o d  

o f f i c e s  o f  S u o m i ,  w h o  t r i e d  i n  v e i n  t o  m a i n t a i n  t h e  p e a c e ,  d i d n ’t  s t o p  w h a t  

w e n t  o n  a t  t h e  m e e t i n g .

T h e  c l i m a t e  m o d e l e r s  g o t  t o g e t h e r ,  a n d  t h e y  d e f i n e d  w h a t  t h e y  

t h o u g h t  w e r e  r e q u i r e m e n t s  f o r  t h e  k i n d s  o f  o b s e r v a t i o n s  t h e y  n e e d e d  t o  

d e r i v e  p a r a m a t e r i z a t i o n s  a n d  v a l i d a t e  m o d e l s .  T h e y  i n v o l v e d  h i g h -  

r e s o l u t i o n  h i g h l y  a c c u r a t e  g l o b a l  d a t a  s e t s .  I m m e d i a t e l y  M o r e l l e  s a i d ,  t h i s  

i s  n o t  n e c e s s a r y ,  t h i s  i s  t o o  e x p e n s i v e ,  t h i s  w i l l  n e v e r  b e  s u p p o r t e d  b y  

n a t i o n a l  g o v e r n m e n t s — a n d  i f  y o u  c l a i m  t h a t ’ s  w h a t  y o u  n e e d  w e ’ l l  g e t  

n o t h i n g ,  b e c a u s e  t h e y  w i l l  s a y  w e  c a n ’t  m e e t  t h a t  r e q u i r e m e n t ,  s o  w h y  

g i v e  y o u  a n y t h i n g .  S o  o f  c o u r s e  M o r e l l e ’ s  a r g u m e n t  w a s  e s s e n t i a l l y  a n  

e c o n o m i c / p o l i t i c a l  a r g u m e n t .  A n d  S m a g o r i n s k y  t h e n  j u s t  s h o u t e d  b a c k ,  

w e ’r e  n o t  c h a l l e n g i n g  t h e  m a n h o o d  o f  y o u  m e a s u r e r s  j u s t  b e c a u s e  y o u  

c a n ’t  m e a s u r e  u p ,  t h i s  i s  w h a t  w e  n e e d !  A n d  y o u  c a n  i m a g i n e  t h e  r e s p o n s e  

f r o m  M o r e l l e . I  d o n ’t  r e m e m b e r  e n o u g h  F r e n c h  c u r s e  w o r d s ,  b u t  i t  w a s  

v e r y  e n t e r t a i n i n g .  A n d  S u o m i  w o u l d  t r y  t o  j u m p  i n  a n d  s a y  w a i t ,  w a i t —  

w h a t  w e  n e e d  t o  d o  i s  p o i n t  o u t  t h a t  w h a t  w e  c a n  d o ,  a n d  w h a t  w e  w i l l  b e  

a b l e  t o  d o  i n  t h e  n e x t  f i v e  y e a r s ,  i s  m o r e  v a l u a b l e  t h a n  w h a t  w e  h a v e  d o n e ,  

a n d  t h a t  t h a t  w i l l  i m p r o v e  t h e  s i t u a t i o n ,  e v e n  t h o u g h  w e  c o u l d  g o  b e y o n d  

t h a t  i n  t h e  i d e a l  w o r l d .  W h i c h  o f  c o u r s e  w a s  t h e  r i g h t  a n s w e r ,  a n d  

K u t z b a c k  w r o t e  t h a t  d o w n ,  b u t  t h e  m e e t i n g  i t s e l f  w a s  a l m o s t  e n t e r t a i n i n g  

i n  t h e  c l a s h  o f  t h e s e  T i t a n  p e r s o n a l i t i e s — e a c h  o n e  z e a l o u s l y  p u s h i n g  t h e  

s u b - t r i b e  o f  m o d e l i n g  a n d  m e a s u r i n g .

I  h a d n ’t  a c t u a l l y  r e a l i z e d  h o w  u n u s u a l  m y  e x p e r i e n c e  w a s  a t  

C o l u m b i a  w i t h  t h e  s h o c k  t u b e  p e o p l e ,  b e c a u s e  w h e n  I  s t a r t e d  t h e r e  w a s  

t h i s  g a p  b e t w e e n  t h e  m o d e l e r s  a n d  t h e  e x p e r i m e n t a l i s t s ,  b u t  t h e n  w h e n  

t h e y  b e c a m e  c o n v e n i e n t  f o r  e a c h  o t h e r ,  w e  h a d  a  v e r y  h a p p y  m a r r i a g e  f o r  

a  w h i l e .  A n d  h e r e  t h i s  w a s  d e f i n i t e l y  a  s h o t g u n  w e d d i n g ,  o r  l e s s .  T h e  o t h e r  

c o n t e n t i o n  a t  t h e  m e e t i n g  w a s  m y  f a u l t .  I  h a d  b y  t h i s  t i m e  h a d  e n o u g h
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e x p o s u r e s  t o  p e o p l e  i n  a g r i c u l t u r e  a n d  e c o l o g y ,  t h a n k s  t o  W a l t  R o b e r t s  

s e n d i n g  m e  t o  m e e t i n g s  i n  t h e  R o c k e f e l l e r  F o u n d a t i o n ,  a n d  a l s o  a n  A s p e n  

I n s t i t u t e  ( a  s t o r y  I  w i l l  t e l l  s h o r t l y ) .  B u t  I  k n e w  t h a t  t h e  q u e s t i o n s  t h a t  w e  

a r e  a s k i n g  i n  a t m o s p h e r i c  s c i e n c e  a r e n ’t  a l w a y s  t h e  q u e s t i o n s  t h a t  a r e  

d e f i n e d  b y  t h e  s c i e n t i f i c  n e e d s  a s  s e e n  b y  m e t e o r o l o g i s t s .  B u t  r a t h e r ,  w h a t  

a r e  t h e  v a r i a b l e s  a n d  t h e  t i m e  f r a m e s  a t  w h i c h  t h e s e  v a r i a b l e s  n e e d  t o  b e  

p r e s e n t e d ,  t h a t  i m p a c t  o n  a g r i c u l t u r e ,  e c o l o g y ,  w a t e r  s u p p l i e s ,  c o a s t l i n e s  

a n d  s o  f o r t h — t h e  s a m e  a r g u m e n t  b a s i c a l l y  t h a t  S m a g o r i n s k y  a n d  M o r e l l e  

h a d .

T h e  q u e s t i o n  i s n ’t  w h a t  w e  a r e  c o m f o r t a b l e  p r o d u c i n g ,  i t ’ s  w h a t  d o e s  

t h e  p o l i t i c a l  w o r l d  n e e d ?  I n  f a c t ,  l a t e r  o n  t h i s  b e c a m e  k n o w n  a s  s c i e n c e  

f o r  p o l i c y .  W h e r e a s  w h a t  w a s  g o i n g  o n  b e f o r e  t h a t  w a s  r e a l l y  p o l i c y  f o r  

s c i e n c e .  W e l l ,  w h a t  d o  w e  n e e d  t o  p r o d u c e  i n  t h e  f o r m  o f  r e s e a r c h ?  T h e  

s c i e n t i s t s  w e r e  a n s w e r i n g  t h e  q u e s t i o n  b a s e d  u p o n  t h e i r  n e e d s  a n d  t h e i r  

b e l i e f s  a s  t o  w h e r e  t h e  w e a k n e s s e s  w e r e  i n  t h e  f u n d a m e n t a l  p h y s i c s  o r  i n  

t h e  o b s e r v a t i o n s .  B u t  t h a t  m i g h t  v e r y  w e l l  b e  p r o d u c i n g  r e s u l t s  t h a t  

n o b o d y  r e a l l y  n e e d e d .  W h e r e a s  w h a t  w e  r e a l l y  n e e d ,  p a r t i c u l a r l y  t h i n g s  

l i k e  v a r i a b i l i t y  a n d  t h e  t i m e  e v o l v i n g  p a t h  o f  c l i m a t e  c h a n g e ,  t h a t ’ s  w h a t  

t h e  s o c i e t y  n e e d s ,  t h a t  w h a t  w e  n e e d e d  t o  k n o w  f o r  e c o l o g y .  I t  w a s  r e a l l y  

t o u g h  t o  d o ,  a n d  t h e  s c i e n t i s t s  d i d n ’t  w a n t  t o  e v e n  l o o k  a t  t h a t .

S o  I  a s k e d  B o l i n e  a n d  K u t z b a c k  i f  I  c o u l d  h a v e  t e n  m i n u t e s  t o  

a d d r e s s  t h e  m e e t i n g  a n d  r a i s e  t h e  q u e s t i o n  o f ,  a l t h o u g h  I  d i d n ’t  u s e  t h e  

p h r a s e  t h e n ,  b e c a u s e  t h a t ’ s  a  p h r a s e  t h a t  w e  e v o l v e d  e i g h t  y e a r s  l a t e r ,  o f  

s c i e n c e  f o r  p o l i c y .  A n d  I  w e n t  u p ,  a n d  I  s h o w e d  t h e  w o r l d  f o o d  s i t u a t i o n ,  

t h a t  f o o d  r e s e r v e s  b y  1 9 7 4  h a d  d w i n d l e d  t o  l e s s  t h a n  1 0 % ,  f o o d  p r i c e s  h a d  

s k y r o c k e t e d ;  t h a t  w e  w e r e  g o i n g  t o  f a c e  f a m i n e s  i f  w e  c o n t i n u e d ,  i f  t h e r e  

w a s  w e a t h e r  v a r i a b i l i t y ;  a n d  t h a t  w e  n e e d e d  t o  a s k  t h e s e  q u e s t i o n s .  A n d  i t  

w a s  r e a l l y  c o n t r o v e r s i a l .  I  w a s  t h e  o n l y  o n e  i n  t h e  m e e t i n g  a r g u i n g  t h a t  w e  

h a d  t o  t a k e  a  l o o k  a t  t h e  s o c i a l  i m p l i c a t i o n s  o f  w h a t  w e  w e r e  d o i n g .

M o l i n e  a n g r i l y  a t t a c k e d  t h i s  a s  u t t e r l y  i r r e s p o n s i b l e  b e c a u s e  w e  s h o u l d  n o t  

a d d r e s s  a n y  q u e s t i o n s  b e f o r e  w e  s c i e n t i s t s  a r e  r e a d y .  H e  r e m i n d e d  m e  o f  

D i c k  L i n d z e n  a t  t h e  1 9 7 2  m e e t i n g .  O t h e r  s c i e n t i s t s  l i k e  B u r k e  B o l i n e  w e r e  

w o n d e r f u l l y  s u p p o r t i v e  a n d  s a i d  t h a t  t h e  s c i e n c e  h a s  t o  e v o l v e ,  s o  t h a t  w e  

n o t  o n l y  a d d r e s s  q u e s t i o n s  w e  t h i n k  a r e  i m p o r t a n t ,  b u t  w e  a d d r e s s  

q u e s t i o n s  t h a t  t h e  p e o p l e  w h o  f u n d  u s  t h i n k  a r e  i m p o r t a n t .

A n  i n t e r e s t i n g  c o m m e n t  f r o m  B u r k e  B o l i n e  i n  1 9 7 4 ,  a s  h e  t h e n  

b e c a m e  t h e  g e n e r a l  c h a i r m a n  o f  t h e  I P C C  a b o u t  f i f t e e n  y e a r s  l a t e r ,  a n d  h e  

c a r r i e d  t h a t  p h i l o s o p h y  r i g h t  w i t h  h i m  t o  I P C C .  W h e n  t h e  r e s t  o f  t h e  w o r l d  

w a s  r e a d y  f o r  s o m e b o d y  w i t h  h i s  v i s i o n ,  h e  w a s  a b l e  t o  b e  t h e r e  t o  s t e p  i n .  

B u t  h e  a l r e a d y  h a d  t h a t  v i s i o n .  A n d  i t  w a s  i n t e r e s t i n g  t o  s e e  i t  e a r l y  o n .  

A n d  o f  c o u r s e ,  y o u  k n o w  i t  w a s n ’t  f u n  b e i n g  a t t a c k e d  b y  f a m o u s  g u y s  l i k e  

M o n i n e  a n d  o t h e r s ,  I  d o n ’t  r e m e m b e r  w h o ,  f o r  e v e n  r a i s i n g  t h e  i s s u e  a b o u t  

a d d r e s s i n g  q u e s t i o n s  b e f o r e  w e  w e r e  “ r e a d y ”  i n  s c i e n c e  t o  a d d r e s s  t h e m .  

A n d  I  s a i d ,  I  d i d n ’t  s a y  t h a t  w e  s h o u l d  s a y  w e  k n o w  t h e m  f o r  s u r e ,  b u t  w e  

h a v e  g o t  t o  l o o k  a t  t h e  q u e s t i o n s  t h a t  p e o p l e  c a r e  a b o u t .
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C h e r v i n :

S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

C h e r v i n :

Schneider:

A n d  P a u l  C r u t z e n  w a s  a t  t h a t  m e e t i n g ,  a n d  h e  d i d n ’t  s a y  a n y t h i n g .

H e  c a m e  u p  t o  m e  l a t e r  a n d  h e  s a i d ,  y o u  k n o w  y o u  a r e  f u n d a m e n t a l l y  

r i g h t ,  i t  i s  g o i n g  t o  b e  t o u g h  t o  d o  t h a t ,  l e t ’ s  w o r k  o u r  w a y  t o w a r d  i t  

s l o w l y .  A n d  P a u l  C r u t z e n ,  s e v e n  y e a r s  l a t e r ,  a n d  w e  w i l l  t e l l  a  s t o r y  a b o u t  

t h a t ,  m o v e d  t o w a r d  n u c l e a r  w i n t e r ,  w h i c h  c o u l d  n o t  b e  a  p r o b l e m  t h a t  i s  

m o r e  d i f f i c u l t  t o  e s t a b l i s h  s c i e n t i f i c a l l y  o r  m o r e  i m p o r t a n t  s o c i a l l y .  S o  I  

w a s  v e r y  p r o u d  t o  b e  p a r t  o f  p u s h i n g  t h a t  e a r l y  a g e n d a ,  a n d  I  w a s  r e a l l y  

p l e a s e d  t h a t  a  l o t  o f  p e o p l e  a g r e e d ,  a l t h o u g h  t h e y  d i d n ’ t  w a n t  t o  g o  r i g h t  

o u t  f r o n t  s a y i n g  t h a t ,  b e c a u s e  s t i l l  i n  t h e  e a r l y  1 9 7 0 ’ s  a r g u i n g  f o r  t h e  s o c i a l  

i m p l i c a t i o n s  o f  s c i e n c e  w a s  v i e w e d  a s  s u s p e c t  b y  t h e  b u l k  o f  t h e  

e s t a b l i s h e d  c o m m u n i t y .

A n d  s o  i n  s p i t e  o f  t h a t  c o n t r o v e r s y ,  a r e  y o u  a b l e  t o  r e c a l l  i f  a n y  o f  t h o s e  

c o n c e r n s  a c t u a l l y  a p p e a r e d  i n  t h e  t e x t  o f  t h e  r e p o r t  o f  t h e  m e e t i n g ?

I  w o u l d  h a v e  t o  g o  b a c k  a n d  r e a d  t h e  G A R P  1 6  r e p o r t ,  w h i c h  b y  t h e  w a y ,  

d e s p i t e  b e i n g  n o w  t w e n t y - f i v e  y e a r s  o l d ,  i s  s t i l l  a  d a m n  g o o d  g u i d e  t o  t h e  

f u n d a m e n t a l s  o f  t h i s  p r o b l e m ,  w e a k  o n  e c o l o g y  a n d  a b s e n t  s o c i a l  s c i e n c e .  

I t ’ s  p o s s i b l e  t h e r e ’ s  a  o n e - l i n e r  i n  t h e  b e g i n n i n g ,  y o u  k n o w ,  a b o u t  h o w  w e  

h a v e  t o  h e l p  s o l v e  t h e  p r o b l e m s  t h a t  t h e  w o r l d  c o n f r o n t s ,  b u t  I  d o n ’ t  t h i n k  

i t  w a s  v e r y  w e l l  r e p r e s e n t e d .  B a s i c a l l y ,  m y  c o n t r i b u t i o n  w a s  a  c o n d e n s e d  

v e r s i o n  o f  t h e  S c h n e i d e r - D i c k i n s o n  p a p e r  d e f i n i n g  t h e  h i e r a r c h i c a l  

m o d e l i n g  n e e d s .  A n d  L e i t h  h a d  a  c o n t r i b u t i o n ,  a n d  L o r e n z  d i d ,  w h i c h  

w e r e  l o o k i n g  a t  t h e o r e t i c a l  q u e s t i o n s  l i k e  p r e d i c t a b i l i t y  a n d  s o  f o r t h .

A n d  s o  t h e  r e v i e w  p a p e r  h a d  a p p e a r e d  i n  p r i n t  b y  t h a t  t i m e ?

I f  i t  h a d n ’t  a p p e a r e d  i n  p r i n t  i t  h a d  b e e n  s o  w i d e l y  c i r c u l a t e d ,  a n d  t h e  

c o m m u n i t y  h a d  s o  b r o a d l y  s e e n  i t ,  t h a t  i t  a l r e a d y  w a s  h a v i n g  i t s  i m p a c t .  

A n d  I  p r e s u m e  I  w a s  i n v i t e d  t o  t h e  m e e t i n g  b e c a u s e  o f  b e i n g  t h e  a u t h o r  o f  

t h a t  r e v i e w .

W h a t  o t h e r  N C A R  p e o p l e  w e r e  i n  a t t e n d a n c e  t h e n ?

I  w o u l d  h a v e  t o  g o  b a c k  a n d  l o o k  i t  u p .  I  d o n ’ t  t h i n k  C r u t z e n  w a s  a t  

N C A R  y e t ,  1 9 7 4  h e  w a s  j u s t  a b o u t  t o  b e  a t  N C A R .

H e  w a s  p r o b a b l y  s t i l l  a t  t h e  U n i v e r s i t y  o f  S t o c k h o l m  t h e n ?

Y e a h  i t  c o u l d  h a v e  b e e n ,  c o u l d  h a v e  b e e n ,  w e  w o u l d  h a v e  t o  g o  l o o k  i t  u p .

O k a y .

O n e  o t h e r  m e e t i n g  t o o k  p l a c e  i n  1 9 7 4  t h a t  h a d  h i g h  s o c i a l  r e l e v a n c e .  

A g a i n ,  o n e  o f  t h e  v e r y  e a r l y  a s s e s s m e n t s  t h a t  p r e s a g e d  t h e  k i n d s  o f  

c o n t r o v e r s i e s  t h a t  w o u l d  p o p  u p  r o u t i n e l y  i n  t h e  1 9 8 0 ’ s .  A n d  t h i s  w a s  a n
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i n v i t a t i o n  b y  t h e  A r m s  C o n t r o l  a n d  D i s a r m a m e n t  A g e n c y  i n  t h e  U . S .  f o r  

t h e  N a t i o n a l  A c a d e m y  o f  S c i e n c e s  t o  e v a l u a t e  t h e  e n v i r o n m e n t a l  

c o n s e q u e n c e s  o f  n u c l e a r  w a r .  C r u t z e n ,  I  b e l i e v e  w a s  t h e r e .  M i k e  

M c C r a c k e n  a n d  I  w e r e  t h e  t w o  p r i m a r y  p e o p l e  w h o  w e r e  i n v o l v e d  i n  

l o o k i n g  a t  t h e  c l i m a t e  a s p e c t s .  W e  a l l  b l e w  i t .  W e  b a s i c a l l y  w e r e  l o o k i n g  

a t  s c e n a r i o s  w h e r e  m u l t i - m e g a t o n  b o m b s ,  t e n - t w e n t y  m e g a t o n  b o m b s ,  

w o u l d  b e  u s e d .  A n d  t h a t ’ s  b e c a u s e  m i s s i l e s  w e r e n ’t  v e r y  a c c u r a t e  t h e n .  

A n d  i f  y o u  w a n t e d  t o  d e s t r o y  a  h a r d e n e d  t a r g e t ,  a n d  y o u  c o u l d  n o t  a s s u r e  

y o u r s e l f  o f  a  h i g h  p r o b a b i l i t y  o f  a  d i r e c t  h i t ,  t h e n  y o u  n e e d e d  a  m a s s i v e  

e x p l o s i o n  w i t h  a  l a r g e  f i r e b a l l  i n  o r d e r  t o  t a k e  t h e  t a r g e t  o u t .  S o  w h a t  w e  

w e r e  b a s i c a l l y  l o o k i n g  a t ,  w e r e  t h e s e  m a s s i v e  e x p l o s i o n s  d u m p i n g  

m e g a t o n s  o f  d u s t  i n  t h e  s t r a t o s p h e r e .

S o  M c C r a c k e n  a n d  I  d u t i f u l l y  c a l c u l a t e d  o p t i c a l  d e p t h s  f r o m  t h e  

n u m b e r s  t h a t  t h e  D e f e n s e  D e p a r t m e n t  s c i e n t i s t s  g a v e  u s ,  a n d  c o n c l u d e d ,  

b o y  t h i s  i s  g o i n g  t o  b e  o n e  h e l l  o f  a  v o l c a n o .  W e  m i g h t  c o o l  a  d e g r e e  o v e r  

a  y e a r  o r  t w o .  B u t  i t  d i d  n o t  e x c i t e  u s  t o  t h i n k  t h a t  t h e  w e a t h e r  f o r e c a s t  o f  a  

d e g r e e  c o o l i n g  a f t e r  a  n u c l e a r  w a r  w a s  e v e n  r e m o t e l y  c o m p a r a b l e  t o  t h e  

d i r e c t  e f f e c t s .  S o  I  t h i n k  w e  b a s i c a l l y  s a i d ,  t h i s  i s n ’t  r e a l l y  t h e  p r i m e  

p r o b l e m ,  b u t  i t  w o u l d  b e  y e t  a n o t h e r  a f t e r - e f f e c t .  C r u t z e n ,  o n  t h e  o t h e r  

h a n d ,  w a s  w o r k i n g  o n  t h e  o z o n e  q u e s t i o n .  A n d  h e  a n d  c o l l e a g u e s  

c o n c l u d e d  t h a t  t h e r e  w o u l d  b e  a  t r e m e n d o u s  r e d u c t i o n  i n  o z o n e .  A n d  t h e  

r e a s o n  f o r  t h a t  i s  t h e s e  t e n  t o  f i f t y  m e g a t o n  n u c l e a r  w e a p o n s  a r e  s o  

e x p l o s i v e  t h a t  t h e i r  f i r e b a l l s  w e r e  m o r e  t h a n  t e n  k i l o m e t e r s  i n  d i a m e t e r .

A s  a  r e s u l t ,  t h e y  w o u l d  r e a c h  u p  a b o v e  t h e  t r o p o p a u s e  i n t o  t h e  

s t r a t o s p h e r e ,  a n d  t h e y  w o u l d  d u m p  t h e  c h e m i c a l s  t h a t  w e r e  p r o d u c e d  f r o m  

t h e  h e a t .  W e l l  o n e  o f  t h e  c h e m i c a l s  y o u  p r o d u c e  f r o m  t h a t  k i n d  o f  h e a t  i s  

n i t r o g e n  o x i d e s .

S o  t h e  n i t r o g e n  o x i d e s  w o u l d  b e  d u m p e d  i n  p r o f u s i o n  i n t o  t h e  

s t r a t o s p h e r e ,  a n d  n i t r o g e n  o x i d e s ,  t h a n k s  t o  t h e  w o r k  o n  s u p e r s o n i c  

t r a n s p o r t s  t h a t  h a v e  d o n e  e a r l i e r ,  H a r o l d  J o h n s o n  a n d  C r u t z e n ’ s  e a r l i e r  

w o r k  f o u r  y e a r s  e a r l i e r ,  w e r e  k n o w n  t o  d e p l e t e  o z o n e ,  s o  t h e y  c a l c u l a t e d  

o u t  a  d r a m a t i c  o z o n e  r e d u c t i o n  a f t e r  a  n u c l e a r  w a r .  I  c a n ’ t  r e m e m b e r  t h e  

e x a c t  n u m b e r s ,  f i f t y  t o  e i g h t y  p e r c e n t ,  s o m e t h i n g  l i k e  t h a t ,  l a s t i n g  a  f e w  

d e c a d e s .  Y o u  k n o w ,  l o t s  o f  s k i n  c a n c e r .  A g a i n  I  s u p p o s e  i f  y o u  a r e  a  

c o m b a t a n t  y o u  c a n ’ t  g e t  e x c i t e d  a b o u t  s k i n  c a n c e r ,  r e l a t i v e  t o  h a v i n g  t a k e n  

o u t ,  y o u  k n o w ,  a  c o u p l e  h u n d r e d  m i l l i o n  p e o p l e  b y  d i r e c t  e f f e c t s ,  a n d  t h e n  

p r o b a b l y  a  c o u p l e  o f  h u n d r e d  m i l l i o n  m o r e  b y  t a k i n g  a w a y  t h e  

i n f r a s t r u c t u r e  t h a t  p r o v i d e s  f o o d  a n d  h e a l t h  a n d  s o  f o r t h .  B u t  i t  w a s  n o t  a  

c o m p l e t e l y  t r i v i a l  e f f e c t .

W h a t  w e  a l l  m i s s e d ,  a n d  t h i s  c a m e  u p  f i f t e e n  y e a r s  l a t e r ,  w a s  f i r e s .  

A n d  t h a t ,  w h e n  w e  t a l k  a b o u t  n u c l e a r  w i n t e r ,  w e  w i l l  c o m e  b a c k  [ t o ] ,  v e r y  

i n t e r e s t i n g  s t o r y .  I n  f a c t ,  w h i l e  w e  a r e  o n  t h e  s u b j e c t  o f  f i r e s ,  P a u l  C r u t z e n  

i s  t h e  o n e  w h o ,  a b o u t  e i g h t  y e a r s  l a t e r ,  i n t r o d u c e d  t h e  f i r e  i s s u e .  A n d  i t  

h a p p e n e d ,  i r o n i c a l l y ,  b e c a u s e  o f  t h e  c l i m a t e  c l u b s  t h a t  w e  t a l k e d  a b o u t  

e a r l i e r .  C l i m a t e  c l u b s  d i d  n o t  j u s t  s t a y  i n  t h e  f i r s t  t w o  y e a r s ,  a n d  t h e y  

w e r e n ’t  s i m p l y  a  p l o y  t o  d e m o n s t r a t e  m a r k e t  p u l l  f o r  p e o p l e .  T h e y  w e r e
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v e r y  p o p u l a r ,  a n d  I  c o n t i n u e d  t o  i n v i t e  g u e s t s  f r o m  a l l  a r o u n d  t h e  w o r l d  t o  

g i v e  t h e s e  t a l k s .  A n d  t h e y  w e r e  v e r y  i n f o r m a l  w i t h  l o t s  o f  i n t e r r u p t i o n s ,  

a n d  Q  a n d  A ,  a n d  w e  s c h e d u l e d  t h e m  a n  h o u r  a n d  a  h a l f  s o  t h e r e  w a s  a  l o t  

o f  t i m e .

A n d  I  g o t  a  p h o n e  c a l l  o n e  d a y  f r o m  J o h n  H a l d r e n ,  t h e  e n e r g y  a n a l y s t  

a t  U C  B e r k e l e y ,  t h e  e n e r g y  a n d  r e s o u r c e s  g r o u p .  A n d  h e  w a s  s p e n d i n g  t h e  

s u m m e r  a t  t h e  R o c k y  M o u n t a i n  B i o l o g i c a l  L a b o r a t o r y ,  a  p l a c e  w h e r e  I  

w o u l d  g o  e v e r y  s u m m e r  t o  t e a c h  f o r  o n e  w e e k  i n  a  p o p u l a t i o n  

e n v i r o n m e n t  c o u r s e  t h e r e  t h a t  h e  r a n .  H e  c a l l e d  u p  t o  s a y  t h e y  w a n t e d  

G e o r g e  W o o d w e l l ,  t h e  e c o l o g i s t  f r o m  W o o d s  H o l e ,  t o  c o m e  a n d  s p e n d  a  

w e e k  w i t h  t h e m ,  b u t  t h e y  h a d  n o  m o n e y .  S o  c o u l d  y o u  i n v i t e  G e o r g e  t o  

g i v e  o n e  o f  y o u r  c l i m a t e  c l u b s ,  b e c a u s e  J o h n  h a d  a c t u a l l y  g i v e n  o n e  o n  t h e  

e n e r g y  s i t u a t i o n  t h a t  w a s  a l m o s t  a s  w e l l  a t t e n d e d  a s  t h e  E r l i c h  o n e ,  a n d  a  

l i t t l e  b i t  l e s s  c o n t r o v e r s i a l .  A n d  I  s a i d  s u r e .

I  i n v i t e d  G e o r g e  b e c a u s e  I  k n e w  t h a t  h e  h a d  a  v e r y  v e r y  c o n t r o v e r s i a l  

t h e o r y .  G e o r g e  a r g u e d  t h a t  t h e  f i v e  b i l l i o n  t o n s  p e r  y e a r  o f  c a r b o n  t h a t  w a s  

i n j e c t e d  b y  b u r n i n g  f o s s i l  f u e l s  w a s  b e i n g  d w a r f e d  b y  a  f a c t o r  o f  t w o  o r  

t h r e e  b y  t h e  i n j e c t i o n  o f  c a r b o n  f r o m  t h e  b u r n i n g  o f  t r o p i c a l  f o r e s t s .

W a l l y  B r o k e r  a t  C o l u m b i a  c o n s i d e r e d  t h i s  t o  b e  o u t r a g e o u s  e x t r a p o l a t i o n .  

I n  f a c t  a t  a  D e p a r t m e n t  o f  E n e r g y  m e e t i n g  i n  1 9 7 7 ,  h e  s a t  t h e r e  a n d  h e  

s c r e a m e d  a t  G e o r g e ,  y o u  h a v e  o n e  d a t a  p o i n t  i n  V e n e z u e l a — y o u ’v e  j u s t  

e x t r a p o l a t e d  f r o m  V e n e z u e l a  t o  t h e  w o r l d !  A n d  I  r e m e m b e r ,  s i n c e  W a l l y  

h a d  j u s t  p u b l i s h e d  a  p a p e r  i n  Science a b o u t  t w o  w e e k s  e a r l i e r ,  w h e r e  h e  

u s e d  t h e  c a m p  c e n t u r y  G r e e n l a n d  r e c o r d ,  a n d  t h e n  e x t r a p o l a t e d  i t  t o  t h e  

w o r l d ,  I  s a i d  n o b o d y  h e r e  w o u l d  e x t r a p o l a t e  f r o m  G r e e n l a n d  t o  t h e  w o r l d ,  

w o u l d  t h e y  W a l l y ?  Y o u  k n o w ,  a n d  h e  c o u l d  t a k e  i t ,  h e  s m i l e d ,  a n d  h e  s a i d ,  

o k a y  o k a y  I  d i d  i t  t o o ,  h e  s a i d ,  b u t  h e ’ s  w r o n g .

I n  a n y  c a s e ,  h e  p r o b a b l y  w a s  w r o n g ,  b u t ,  a n d  W a l l y  p r o b a b l y  w a s  

r i g h t .  B u t  t h e  k e y  i s  t h a t  i t  w a s  v e r y  c o n t r o v e r s i a l ,  a n d  n o b o d y  h a d  e n o u g h  

d a t a  t o  r e a l l y  a n s w e r  t h e  q u e s t i o n .  N o r m a n  M e y e r s ,  a n  i n d e p e n d e n t  

s c i e n t i s t  w h o  l i v e d  i n  O x f o r d ,  w a s  a t  t h a t  t i m e  b e g i n n i n g  t o  c a l l  t h e  

w o r l d ’ s  a t t e n t i o n  t o  t h e  c a r b o n  e m i s s i o n s  f r o m  d e f o r e s t a t i o n ,  a n d  n o t  o n l y  

c a r b o n  e m i s s i o n s .  H e  w a s  v e r y  i n t e r e s t e d  i n  t h e  l o s s  o f  b i o d i v e r s i t y  

a s s o c i a t e d  w i t h  t h a t  i n  t h e  b o o k  h e  w r o t e  c a l l e d  The Sinking Art. S o  t h e s e  

t r e n d s  w e r e  i n  p a r a l l e l ,  a n d  t h e s e  c o m m u n i t i e s  w h o  d i d  n o t  k n o w  e a c h  

o t h e r  b e g a n  t o  l e a r n  o f  e a c h  o t h e r ,  t h e  a t m o s p h e r i c  s c i e n c e  n e e d s  f o r  

u n d e r s t a n d i n g  w h a t ’ s  h a p p e n i n g  i n  e c o l o g y ,  a n d  t h e  e c o l o g i s t  n e e d s  t o  

u n d e r s t a n d  t h e r e  i s  a  c l i m a t e  c o n n e c t i o n .

A n d  s o  I  b r o u g h t  G e o r g e  W o o d w e l l  o u t  i n  t h e  s u m m e r  o f  1 9 7 7 ,  a n d  

h e  g a v e  h i s  c l i m a t e  c l u b  o n  t h e  f i f t e e n  b i l l i o n  t o n s  t h a t  h e  t h o u g h t  w a s  

b e i n g  e m i t t e d  f r o m  d e f o r e s t a t i o n  i n  t h e  A m a z o n .  W e l l  i n  t h e  a u d i e n c e  w a s  

P a u l  C r u t z e n  w h o  w a s  t h e n  d i r e c t i n g  a t m o s p h e r i c  c h e m i s t r y  a t  N C A R ,  

a n d  o n e  o f  h i s  v i s i t i n g  s c i e n t i s t s  a n d  c o l l e a g u e s  f r o m  t h e  M a x  P l a n c k  

I n s t i t u t e ,  w h i c h  P a u l  w a s  t h e n  l a t e r  o n  a s k e d  t o  h e a d  i n  t h e  1 9 8 0 ’ s ,  a n d  

t h a t  w a s  W o l f g a n g  S e i l e r .  P a u l  a n d  W o l f g a n g  w e r e  n o t  w o r k i n g  o n  C O 2, 

t h e y  w e r e  w o r k i n g  o n  C O ,  c a r b o n  m o n o x i d e ,  a n d  t h e  p r i m e  s o u r c e  w a s
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deforestation. So they were, needless to say, passionately interested in 
George Woodwell’s deforestation numbers, because that was going to 
dramatically affect their CO budgets. So they attended the talk, and they 
were stunned by his numbers. They genuinely did not believe them, 
because it didn’t balance the books on their CO, but they could not rule it 
out, it was possible. Supposing George’s extrapolation was right, then they 
were missing something in air chemistry. So Crutzen did what any good 
scientist did. He organized an expedition to the Amazon. And then they 
were running in and out between burning trees, weighing the logs before 
the fire and after the fire, and so forth. Well of course, that’s the way Paul 
told it, but the way the graduate students told it is, he sat in the Jeep 
directing them to run back and forth between the burning logs. But in any 
case, they got a massive data set on chemical emissions, and also 
discovered two things.

A significant fraction of the carbon was not going in the air as either 
CO or CO2, although most of it was CO2. It was going into charcoal. It 
was being converted to charcoal, getting dumped in the soil and soot. So 
there was a large soot aerosol that was produced from the flaming biomass 
burning, and that could account for at least 25% of the carbon emissions. 
So therefore, he was already beginning to reconcile his CO numbers, 
which had to have lower biomass burning, with Woodwell’s numbers. 
Woodwell’s numbers are not based on chemistry, they are based upon the 
actual deforestation rates. And therefore Crutzen said, well we can make 
up half the difference, maybe a quarter at least, maybe half the difference, 
just by recognizing that burning those trees doesn’t automatically convert 
to carbon in the air. It could be soot, aerosol, and charcoal.

So that was a nice side effect that came out from the Climate Club. 
And even more fun is the fact that when Crutzen finally went to Europe in 
1981, to head the Max Planck Institute for Chemistry in Mainz. This was a 
time right after Ronald Reagan was elected. Ronald Reagan had a 
radically different philosophy than Jimmy Carter. He was a cold warrior. 
He believed, or at least Richard Perle, his deputy, which we used to dub 
the hawk prince of darkness in the Department of Defense, believed that 
the proper U.S. strategy to stop the Russians was not to meet them with 
conventional weapons, because they could out-do us in manpower and 
ground forces, but basically to threaten that if they came near Europe we 
would hit them with tactical nuclear weapons. And this was called “theatre 
warfare.” And of course the theatre was Europe.

Casper Weinberger, Reagan’s Secretary of Defense, gave a speech in 
England in 1981, in which he said that such a nuclear war was winnable. 
This was essentially heresy, because up until this point the doctrine had 
been MAD, Mutually Assured Destruction. This is the first person who 
uttered from their lips that you could actually win one of these things, and 
therefore it would be rational to consider having one. It rekindled almost 
overnight the anti-nuclear movement in Europe, and to some extent in the 
U.S. And sitting in Europe was Paul Crutzen. The Swedes, who have
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a l w a y s  h a d  t h e i r  p a c i f i s t  b e n t ,  i m m e d i a t e l y  c o m m i s s i o n e d  a  s t u d y  o n  t h e  

c o n s e q u e n c e s  o f  n u c l e a r  w a r ,  a n d  d e c i d e d  t o  r e v i s i t  t h e  q u e s t i o n  o f  a f t e r ­

e f f e c t s .  S o  t h e y  w e n t  t o  C r u t z e n ,  t h e  m a n  w h o  g a v e  t h e m  o z o n e  d e p l e t i o n  

f r o m  t h e  1 9 7 4  N a t i o n a l  A c a d e m y  S t u d i e s ,  a n d  t h e y  a s k e d  h i m  a b o u t  t h i s .  

H e  h a d  a  v i s i t o r  f r o m  t h e  U n i v e r s i t y  o f  C o l o r a d o  a t  t h e  t i m e ,  J o h n  B u r k e s ,  

w h o  i s  a  c h e m i s t .  A n d  t h e y  s t a r t e d  l o o k i n g  i n t o  t h i s  q u e s t i o n .  B u t  

t e c h n o l o g y  h a d  r a d i c a l l y  i m p r o v e d  f r o m  1 9 7 4  t o  1 9 8 1 ,  i f  y o u  c o n s i d e r  t h a t  

y o u r  m i s s i l e s  c a n  b e  m u c h  m o r e  a c c u r a t e  t h a n  t h e y  u s e d  t o  b e .  A s  a  r e s u l t  

o f  t h a t ,  t h e  n u c l e a r  a r s e n a l s  o f  t h e  s u p e r  p o w e r s ,  p a r t i c u l a r l y  t h e  U . S . ,  

w e r e  n o w  f i l l e d  w i t h  m a n y  m o r e  b u t  m u c h  l o w e r  m e g a t o n  b o m b s .

B e c a u s e  t h e y  c o u l d  d e l i v e r  t h e m  m u c h  m o r e  p i n p o i n t  p r e c i s i o n  a c c u r a t e  

t h a n  t h e y  u s e d  t o ,  b e c a u s e  o f  t h e  n e w  e l e c t r o n i c s .  A s  a  r e s u l t  o f  t h a t  y o u  

d i d n ’t  n e e d  t h e  b i g  c l u n k y  b o m b s ,  s o  i f  y o u  h a v e  h u n d r e d  a n d  f i v e  

h u n d r e d  k i l o t o n  b o m b s  i n s t e a d  o f  t e n  a n d  t w e n t y - m e g a t o n  b o m b s ,  t h e  s i z e  

o f  t h e  f i r e b a l l  i s  m u c h  s m a l l e r .  I t  d o e s n ’ t  n e c e s s a r i l y  r e a c h  t h e  

s t r a t o s p h e r e .

T h e r e f o r e ,  C r u t z e n  d i s c o v e r e d ,  w h e n  h e  s t a r t e d  s t u d y i n g  t h e

p r o b l e m ,  t h a t  t h e s e  f i r e b a l l s  w o n ’t  b e  i n j e c t i n g  m u c h ______ i n  t h e

s t r a t o s p h e r e .  A n d  h e  d i d  n o t  w a n t  t o  r e d u c e  t h e  a f t e r - e f f e c t s  o r  t h e  

s e r i o u s n e s s  o f  t h e  a f t e r - e f f e c t s  o f  n u c l e a r  w a r  b y  s a y i n g ,  w e  d o n ’t  h a v e  a  

b i g  o z o n e  p r o b l e m  a n y m o r e .  S o  h e  a n d  B u r k e s  s t a r t e d  l o o k i n g  m o r e  

d e e p l y .  A n d  t h e n  P a u l  r e m e m b e r e d  h i s  t r i p  t o  t h e  A m a z o n ,  a n d  t h a t  w h e n  

y o u  t o r c h  a  f o r e s t ,  w h a t  y o u  g e t  i s  s o o t .  S o  h e  a n d  B u r k e s  c a l c u l a t e d  t h a t  

t h e  s o o t  t h a t  w o u l d  b e  g e n e r a t e d  f r o m  n u c l e a r  w a r  f r o m  a l l  t h e s e  f i r e b a l l s ,  

f r o m  t h e  c o l l a t e r a l  f i r e s  p r o d u c e d  b y  t h e  e x p l o s i o n  o f  t h e s e  w e a p o n s  o v e r  

a l l  t h e  v a r i o u s  s i t e s  i n  t h e  w o r l d ,  a n d  h e  w a s  l a r g e l y  t h i n k i n g  o f  f o r e s t s  i n  

t h i s  c a s e .  A n d  t h e y  c a l c u l a t e d  i t  o u t ,  t h e r e  w o u l d  b e  s o  m u c h  s m o k e  a n d  

s o o t  p u t  i n  t h e  a i r ,  t h a t  i t  w o u l d  c r e a t e  a  p h o t o c h e m i c a l  s m o g  t h a t  w o u l d  

b e  t o x i c .  A n d  t h e y  w e r e  l o o k i n g  f o r  t h e  t o x i c i t y .  S o  t h e y  w e r e  a r g u i n g  t h a t  

t h e r e  w o u l d  b e  t h i s  t o x i c  p a l l  t h a t  w o u l d  b e  c r e a t e d ,  i t  w o u l d  b e  d a m a g i n g  

t o  l u n g s ,  a n d  s o  f o r t h .

A n d  t h e n  t h e y  r e a l i z e d ,  b u t  w a i t  a  m i n u t e ,  t o  c r e a t e  a  t o x i c  p a l l  f r o m  

t h e  e m i s s i o n s  o f  t h e  b i o m a s s  b u r n i n g ,  y o u  w o u l d  h a v e  t o  h a v e  s u n l i g h t ,  

b e c a u s e  o f  i t s  p h o t o c h e m i c a l  r e a c t i o n s .  B u t  t h e  s o o t ’ s  g o i n g  t o  b l o c k  o u t  

s u n l i g h t .  S o  t h e i r  n e w  e f f e c t  w o u l d n ’ t  h a p p e n ,  b e c a u s e  t h e  s u n l i g h t  n o t  

g e t t i n g  l o w  e n o u g h  i n t o  t h e  a t m o s p h e r e  t o  c r e a t e  t h e  p h o t o c h e m i c a l  

r e a c t i o n s  n e e d e d ,  w o u l d  p r e v e n t  t h e m  f r o m  o c c u r r i n g .  A n d  t h e n  a l l  o f  a  

s u d d e n  t h e y  h a d  t h e i r  eureka. T h a t ’ s  t h e  e f f e c t ,  i t s  g o i n g  t o  b l o c k  o u t  

s u n l i g h t ,  a n d  t h a t ’ s  h o w  n u c l e a r  w i n t e r  w a s  b o r n  f r o m  t h a t .  A n d  i t  r e a l l y  

t r a c e d  i t s  w a y  b a c k  i n  a  f u n n y  a n d  i r o n i c  w a y  t o  J o h n  H a l d r e n ’ s  p h o n e  c a l l  

t o  g e t  W o o d w e l l  o u t  t o  d o  s o m e t h i n g  c o m p l e t e l y  d i f f e r e n t ,  w h i l e  C r u t z e n  

a n d  S e i l e r  w e r e  w o r k i n g  o n  C O .  B u t  t h e n  t h e y  l e a r n e d  a b o u t  b i o m a s s  

e m i s s i o n s ,  w h i c h  l e d  t h e m  t o  t h e  s o o t /  l a c k  o f  s u n l i g h t  a t  t h e  s u r f a c e  

h y p o t h e s i s .  I t ’ s  a  s t r a n g e  w a y  t h a t  s c i e n c e  w o r k s .  S c i e n c e  d o e s n ’ t  a l w a y s  

w o r k  b y  p l a n n i n g  w h a t  y o u  a r e  g o i n g  t o  d o .  I t  w o r k s  b y  s e r e n d i p i t y ,  b u t  

s e r e n d i p i t y  o n l y  w o r k s  i n  t h e  m i n d  o f  b r i l l i a n t  p e o p l e  w h o  c a n  s e e  t h e
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Schneider:

Chervin:

meaning of their serendipitous discoveries, and certainly Crutzen qualifies 
for that.

And also who are not wedded to preconceived ideas.

Yes, that’s certainly true for Paul. In fact, I should have learned the lesson 
of Crutzen when nuclear winter finally came around, and Kurt Kovi and 
Starly Thompson and I turned it into Nuclear Fall, and there was a 
headline in the Boulder Camera with my smiling face on it, saying 
“Scientist Says Nuclear War Not So Bad.” I can tell you how many hate 
phone calls and letters I got from people in the peace movement about 
that. And no, it wasn’t smart trying to lower the seriousness of nuclear 
war. On the other hand, I’ve never been an ‘ends justify the means’ person 
and we felt we were right. But that’s a long story to tell later. That’s a 
mid-1980’s occurrence.

Okay, let’s return to the GARP 16 meeting in Stockholm in 1974. 
Because at that meeting I was asked to consider being on the working 
group on numerical experimentation, which had largely been involved in 
GARP 1 activities. It was a GARP working group, it was headed by Axel 
van Nielson and Leonard Bangston, and Leonard was Axel’s young right 
hand; Fred Bushby from the U.K. med. office; and Larry Gates from, I 
believe by this time now, Oregon State. And Larry was largely—had been 
the climate person, and they wanted an additional climate person. And so I 
got involved in this, I guess, as had been my typical experience at that 
time, you know, ten-fifteen years younger than anybody else on these 
committees, maybe not Leonard, maybe only eight.

I went in there and I arrived day one not knowing what the 
committee does. Usually a committee reacts to requests. And I came there 
with a proactive proposal, which I had already written up. And my 
proposal was for a beauty contest for climate models—that I felt that it 
was borderline outrageous that five or six modeling groups around the 
world would double CO2 from the pre-industrial value of 270 to twice 
that, and other groups were going from the current value at the time of 
about 340 to twice that. And therefore people are both calling those two 
times CO2 experiments and they weren’t. And I said, can’t we 
standardize? People were running experiments on a variety of things, 
where whatever their particular group’s random selection of how they 
wanted to run their experiment was happening. They would not plot in the 
same variables, there would be slight differences. So I just basically said, 
why don’t we inter-compare the models, not just on how well they do on 
reproducing seasonal cycles and the regional distribution of climate, but 
let’s also look at paleoclimate and let’s look at their sensitivity 
performance to a standardized set of sensitivity analysis. Oh boy, several 
people representing various groups really got angry. Oh you are going to 
prescribe to groups . . .

END OF TAPE 4, SIDE 2
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TAPE 5, SIDE 1

. . . tape—its now Friday the 11th of January 2002, about 6:30 in the 
evening.

Yeah, right before we light up the grill to have the hamburgers. Okay. So I 
was kind of stunned at the reception I got for my very first working with 
numerical experimentation in 1975. I suppose I can now, in retrospect, 
smile about this, and think who is this thirty-year-old kid who marches 
into this existing establishment that largely answers questions asked by 
various meteorological services in the world meteorological organization, 
coming in with a proactive plan that was going to tell groups that they had 
to abandon their own prerogatives on exactly how they want to double 
CO2, and precisely how they want to be producing the diagnostics, and try 
to get a world standardization. So I can see, you know, in retrospect that I 
probably would have been a lot smarter to at least attend one meeting first 
and see what it was about, before trying to come there and propose a— 
what at the time was a radical, although now it is considered standard— 
way to do international science across multi-groups. So after I got finished 
being told that I was compromising the independence of science, there was 
support from Axel van Neilson that this was still a relatively good idea 
that we do inter-comparisons.

And Larry Gates stepped in as the peace maker and said: I think we 
should pursue this, but we shouldn’t ask people to do sensitivity analysis, 
that’s too much. Why don’t we first just compare how the models do at 
reproducing current climate? And lets not tell them what variables to do, 
why don’t we ask them what they like, and then we will try to build 
consensus.

Larry was a good politician, and he knew how to make that happen. 
And of course I could see that that was working, so I shut up and felt— 
okay, good I’m glad I pushed this. It’s fun because when Larry went to 
Livermore in the 1990’s that is precisely what he pursued, what he took 
him, I guess almost fifteen years to get adequate resources and cooperation 
from the community. And not only do they look now at what the models 
do in common sets of units, and on common grids for their performance 
on today’s climate, but that was called what, AMIP Atmospheric 
Modeling Inter-comparison Project. But then there is a CMIP, that’s for 
Coupled Models, Atmosphere Ocean models, there’s a PALEOMIP, 
and . . .

EMIP, right.

And what’s the next one that’s coming, there’s a new one which is going 
to even have ecology models in it. And it takes a long time to get what 
seems like obvious ideas implemented through world institutions that each
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C h e r v i n :

S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

C h e r v i n :

Schneider:

h a v e  t h e i r  o w n  a g e n d a s .  A n d  L a r r y  g e t s  a  l o t  o f  c r e d i t  f o r  p u l l i n g  i t  o f f .  I  

w a s  u t t e r l y  f r u s t r a t e d  t h a t  t h i s  t o o k  a  d e c a d e  o r  m o r e  t o  h a p p e n .  I  t h o u g h t  

i t  s h o u l d  h a v e  b e e n  i n s t a n t a n e o u s .  B u t  w e  d i d  h a v e  a  m e e t i n g  t h a t  c a m e  

o u t  o f  t h a t  f i r s t  m e e t i n g  o f  t h e  W G & E ,  w h i c h  b y  t h e  w a y  I  s t i l l  r e m e m b e r  

w e l l .  I t  t o o k  p l a c e  i n  D e v o n ,  i n  t h e  U . K .  A n d  i t  w a s  a  f o u r  h o u r  t r a i n  r i d e  

t o  t h e  u n i v e r s i t y  t h e r e .  A n d  K l a u s  H o s s e l m a n  w a s  i n v i t e d ,  a n d  K l a u s  i s  a n  

a m a z i n g  p e r i p a t e t i c  b r o a d  i n t e l l e c t u a l ,  i n t e r e s t e d  i n  e v e r y t h i n g  f r o m  t h e  

d e v e l o p m e n t  o f  s t o c h a s t i c  c l i m a t e  m o d e l s ,  t o  o c e a n o g r a p h i c  c o u p l e d  

m o d e l s .  A n d  n o w  h e  a n d  I  a c t u a l l y  h a v e  h a d  a  l o t  o f  c o m m u n i c a t i o n s  i n  

t h e  1 9 9 0 ’ s  o n  h o w  t o  i n c o r p o r a t e  e c o n o m i c  m o d e l s  i n t o  c l i m a t e  m o d e l s ,  

a n d  d e v e l o p  a n  i n t e g r a t e d  a s s e s s m e n t .  S o  I  l o v e d  K l a u s e ’ s  q u i c k  a n d  

n i m b l e  m i n d ,  a n d  h i s  a b s o l u t e  v o l u b i l i t y  a n d  l a c k  o f  i n h i b i t i o n  t o  j u s t  

j u m p  a l l  o v e r  a n y b o d y  w i t h  a  d u m b  i d e a .  I  h a v e n ’ t  t a l k e d  y e t  a b o u t  

F r a n c i s  B r e t h e r t o n ,  K l a u s  w a s  t h e  G e r m a n  v e r s i o n .

A n d  K l a u s  c a m e  t o  t h i s  m e e t i n g  f o r  a n  a g e n d a  i t e m ,  a n d  h e  o n l y  h a d  

o n e  d a y .  H e  h a d  t o  g o ,  t h e  w o r k  w a s n ’t  f i n i s h e d .  A n d  L a r r y  G a t e s  b e i n g  

e v e r  t h e  p r o b l e m  s o l v e r  s a i d ,  w e l l  t h e r e ’ s  m o r e  t o  t a l k  t o  y o u  a b o u t  

K l a u s — I ’ l l  r i d e  t h e  t r a i n  b a c k  w i t h  y o u  t o  L o n d o n .  A n d  L a r r y  w e n t  w i t h  

p a d  a n d  p a p e r  i n  h a n d ,  r o d e  b a c k  w i t h  K l a u s ,  a n d  c a m e  b a c k  t o  t h e  

m e e t i n g  a b o u t  t e n  h o u r s  l a t e r  w i t h  f i v e  p a g e s  f i l l e d  u p  w i t h  p a d s ,  m i l k e d  

h i m  f o r  w h a t  w e  n e e d e d  f o r  t h e  p r o j e c t .  A n d  I  r e a l l y  a d m i r e d  L a r r y ’ s  

c a p a c i t y  t o  s o l v e  p r o b l e m s  b y  w h a t e v e r  i t  t o o k  t o  d o  i t .  A n d  t h a t  w a s  a l s o  

a n  i n t e r e s t i n g  e x p e r i e n c e  f o r  m e ,  l e a r n i n g  a b o u t  h o w  s o m e  o f  t h e  m o r e  

s e n i o r  p e o p l e  t h e r e  i n  t h e i r  c a l m  w a y s  c o u l d  a c c o m p l i s h  t h i n g s ,  e v e n  w i t h  

v o l a t i l e  c h a r a c t e r s  l i k e  K l a u s  H o s s e l m a n ,  o r  i n  t h o s e  d a y s  m e .  S o  t h e  

W G & E ,  y o u  k n o w ,  w a s  s e r v i n g  i t s  p u r p o s e ,  b u t  i t  s t i l l  h a d  i t s  p r i m a r y  

f u n c t i o n  o f  r e s p o n d i n g  t o  q u e s t i o n s  a n d  h e l p i n g  i n t e r - c o m p a r i s o n s  i n  t h e  

G A R P  1 c o n t e x t ,  a n d  i t  s l o w l y  m o v e d  t o w a r d  G A R P  2 .  I  d i d n ’t  l a s t  v e r y  

l o n g .  I  d i d n ’ t  r e a l l y ,  I  g u e s s ,  h a v e  t h e  r i g h t  p e r s o n a l i t y  f o r  t h e i r  s l o w  a n d  

d e l i b e r a t i v e  p r o c e s s .  I  t h i n k  I  w a s  o n  i t  f o r  a  c o u p l e  o f  y e a r s  a n d  t h e n  

m o v e d  o n  t o  o t h e r  t h i n g s .

I ’m  t r y i n g  t o  r e c a l l  e x a c t l y  w h e n  t h a t  f i r s t  i n t e r - c o m p a r i s o n  t o o k  p l a c e .  I  

b e l i e v e  i t  w a s  1 9 7 7 ?

N o ,  i t  m a y  h a v e  b e e n  1 9 7 9 .

I n  W a s h i n g t o n ,  D . C .

I n  W a s h i n g t o n ,  D . C .

I n  t h e _______________ .

S o  h e r e  i t  w a s  t h r e e  y e a r s  l a t e r ,  G a t e s  r a n  t h e  m e e t i n g  a n d  h e  a s k e d  m e  t o  

h e l p  h i m  c o - r u n  i t ,  i n  r e c o g n i t i o n ,  I  g u e s s ,  o f  t h a t  i n i t i a l  i n i t i a t i v e .  A n d  

t h a t  w a s  a  v e r y  i n t e r e s t i n g  m e e t i n g ,  b e c a u s e  w e  h a d  n o t  y e t  h a d  a  f o r m a l
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MIP. There were no model inter-comparison projects, so we brought 
everybody together to discuss how to do it. That was actually a very 
exciting meeting, as I recall. We invited a whole host of characters, not 
just modelers, but we invited house critics like Dick Lindzen, and also 
people like Ramanathan to discuss observational components. And Ram 
also had done, by that time, some fundamental calculations where he 
showed that people who were calculating the CO2 greenhouse effect had 
missed a number of hot bands. And Ram had made a fundamental 
contribution to that effect.

I mean there were all kinds of characters there. There were careful 
and sober presentations at low key and articulate from Jill Yeager. And 
then there were highly mathematical tour de forces from Michael Gill.
And then there was scorn and cynicism from Dick Lindzen, who I still 
remember—and a number of us to this day still laugh about this—who sat 
in the front row reading the Wall Street Journal, and loudly turning the 
pages, particularly during Ram’s talk, mine and somebody else’s. And I 
remember Larry, Larry Gates is rolling his eyes. But Dick had 
contributions that were worth hearing, and that’s why we invited him.
And the meeting, however, set the tone and it is a GARP publication for 
making it legitimate to have model inter-comparisons. And Larry was able 
to build from the report of that GARP report into getting funding 
eventually to run the MIPS.

Okay, so we have kind of branched off a few years, but I don’t think 
we’ve adequately wrapped up the full consequences of the JEC report, and 
the transition of the Laboratory of Atmospheric Sciences to a new 
divisional and project structure. I believe the division was called AAP for 
Atmospheric Analysis and Prediction, and I believe there was a full- 
fledged climate project, in addition to the more informal Climate Club.

Yes. Well, in fact, we also need to talk about the leadership change, both 
in personality and in style. Because remember the JEC had intimated that 
there were quality problems, and suggested that there was occasional lack 
of rigor. And while nobody doubted the vision of Walt Roberts—Walt was 
not a bench scientist, or the classical paper publishing scientist based on 
analytic, numerical, y’know, or experimental techniques—that was not 
what he was doing. He was the person who saw how things fit together.
At the same time, Will Kellogg was a manager, and a person who looked 
for the relative importance of things, and he also did not himself generate 
complex equation oriented papers.

So there were those who fit the view of what I like to call E to the 
IKX science—that one needs complex methods to be a truly good 
scientist. I personally do not agree with that. I think people who deal in 
concepts, when those concepts are fundamental and connect them right, 
are just as good a scientist as people who deal with complex methods. But 
that wasn’t the dominant paradigm in those days. And in the wake of the
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J E C  r e p o r t  t h e r e  w a s  a  c l e a r  s e a r c h  t o  c h a n g e  t h e  l e a d e r s h i p .  I  c a n ’ t  

r e m e m b e r  t h e  e x a c t  d a t e s ,  b u t  i t  w a s  p r o b a b l y  l a t e  1 9 7 3  t h a t  t h e  P r e s i d e n t  

o f  U C A R ,  w h i c h  w a s  W a l t  R o b e r t s ,  t h e  D i r e c t o r  o f  N C A R ,  w h i c h  w a s  

J o h n  F i r o r ,  a n d  t h e  D i r e c t o r  o f  t h e  L a b o r a t o r y  o f  A t m o s p h e r i c  S c i e n c e s —  

w h i c h  w a s  t h e  c o m b i n a t i o n  o f  m e s o s c a l e ,  c h e m i s t r y ,  a t m o s p h e r i c  p h y s i c s ,  

a n d  d y n a m i c s  a n d  w h a t  w a s ,  y o u  k n o w  a n d  t h e  f l e d g l i n g  c l i m a t e  p r o g r a m ,  

g o t  s p l i t .  A n d  f i r s t  a t  t h e  t o p ,  t h e y  b r o u g h t  i n  a  n e w  p r e s i d e n t ,  a n d  a l s o  a  

n e w  d i r e c t o r ,  a l l  t h e  s a m e  m a n ,  F r a n c i s  B r e t h e r t o n ,  w h o  w a s  a  v e r y  

a n a l y t i c a l l y  s t r o n g  g e o p h y s i c a l  f l u i d  d y n a m i c i s t ,  o c e a n o g r a p h e r ,  a n d  a  

c o m p l e t e l y  d i f f e r e n t  s t y l e  o f  c h a r a c t e r  f r o m  W a l t  R o b e r t s .  W h i l e  W a l t  

t e n d e d  t o  t r u s t  p e o p l e  a n d  d e a l t  a t  t h e  l e v e l  o f  h o w  s c i e n c e  f i t  i n t o  t h e  

s c h e m e  o f  t h i n g s ,  F r a n c i s  d e a l t  a t  t h e  l e v e l  o f  “ s h o w  m e  t h e  e q u a t i o n s , ”  

“ s h o w  m e  t h e  d a t a , ”  a n d  i n  y o u r  f a c e  k i n d  o f  o v e r s i g h t .  N o w  t h a t  w a s  a  

r a d i c a l l y  d i f f e r e n t  s t y l e .  S o  n o t  o n l y  w a s  F r a n c i s  t h e  p r e s i d e n t  o f  U C A R ,  

b u t  h e  a l s o  w a s  m a d e  t h e  d i r e c t o r  o f  N C A R ,  q u i t e  a  h e f t y  j o b .  A n d  h e  w a s  

c o m p l e t e l y  h a n d s - o n ,  t o  t h e  p o i n t  t h a t  a n y o n e  d o i n g  a n y t h i n g  h a d  t o  

e x p l a i n  i t  t o  h i m  i n  t e c h n i c a l  d e t a i l ,  w h i c h  w a s  q u i t e  a  d i f f e r e n t  i s s u e .

N o w  F r a n c i s  h a d  a  h a b i t  o f  r e a c t i n g  i n  s o r t  o f  e x p l o s i v e  p h r a s e s :  “ W e l l  

w h a t  d o  y o u  m e a n  b y  t h i s ? ”  a n d  ” W h y  d i d n ’t  y o u  d o  t h e  d i f f e r e n t  s c h e m e  

t h a t  w a y ? ”

I  a c t u a l l y  f o u n d  t h a t  e n t e r t a i n i n g ,  b e c a u s e  h e  w a s  s o  s m a r t  a n d  c o u l d  

l e a r n  s o  q u i c k l y ,  t h a t  I  f o u n d  i t  f u n  d e b a t i n g  w i t h  F r a n c i s .  B u t  I  a m  t h a t  

k i n d  o f  p e r s o n a l i t y .  I  l i k e  i n - y o u r - f a c e ,  a n d  I  d i d n ’ t  m i n d  i t  a t  a l l .  I  h a d  b i g  

b a t t l e s  w i t h  F r a n c i s  b e c a u s e  I  t h o u g h t  h e  h a d  a  n a r r o w  v i e w  o f  w h a t  

c o n s t i t u t e d  g o o d  s c i e n c e  i n  h i s  e a r l y  d a y s .  B u t  I  t h o u g h t ,  y ’k n o w ,  t h a t  h e  

c a r e d  a  l o t  a n d  w a n t e d  p e o p l e  t o  d o  q u a l i t y  w o r k .  M a n y  o t h e r  p e o p l e  w h o  

w e r e  q u i e t e r  b e n c h  s c i e n t i s t s  ( c l a s s i c a l  d e f i n i t i o n  o f  w o r k i n g  q u i e t l y  

a l o n e )  w e r e  u t t e r l y  i n t i m i d a t e d  b e c a u s e  F r a n c i s  w o u l d  s h o o t  f r o m  t h e  h i p  

w i t h  b o t h  g u n s  b l a z i n g ,  n o t  b e c a u s e  h e  w a s  b e i n g  m e a n ,  b u t  b e c a u s e  t h a t  

w a s  h i s  s t y l e .  A n d  h e  w o u l d  f o r g e t  s o m e t i m e s  t h a t  h e  w a s  t h e  d i r e c t o r  a n d  

t h e  p r e s i d e n t ,  a n d  t h a t  t h i s  w a s  v e r y  i n t i m i d a t i n g  t o  p e o p l e  j u s t  b y  v i r t u e  

o f  h i s  o w n  p o s i t i o n .  S o  t h e r e  w e r e  s o m e  r o c k y  d a y s  w i t h  t h i s  m a n a g e m e n t  

s t y l e .  W e  w o u l d ,  a t  t h e  t i m e ,  d e b a t e  h o w  t o  p r o c e e d  b e y o n d  t h e  s e c o n d  

g e n e r a t i o n  G C M  t h a t  W a r r e n  W a s h i n g t o n  a n d  A k i r a  K a s a h a r a  h a d  b u i l t .  

A n d  t h e  q u e s t i o n  w a s ,  s h o u l d  i t  b e  a  f o u r t h  o r d e r  m o d e l  t h a t  B o b  

D i c k i n s o n  h a d  t a k e n  f r o m  D a v e  W i l l i a m s o n  a n d  p r o c e e d ?  A n d  t h e n  l a t e r  

o n  C h u c k  L e i t h  g o t  i n v o l v e d ,  a n d  v e r y  s t r e n u o u s l y  a r g u e d  t h a t  i t  s h o u l d n ’t  

b e  e i t h e r  o f  t h e  s e c o n d  g e n e r a t i o n  o r  t h e  f o u r t h  o r d e r  m o d e l ,  b o t h  o f  w h i c h  

w e r e  f i n i t e  d i f f e r e n c e  m o d e l s ,  b u t  r a t h e r  t h e y  s h o u l d  b e  s p e c t r a l  m o d e l s .  

B u t  I  g e t  a h e a d  o f  m y s e l f .

F i r s t  t h e  L a b o r a t o r y  o f  A t m o s p h e r i c  S c i e n c e  w a s  b r o k e n  u p .  A n d  

i n s t e a d  o f  h a v i n g  o n e  m e g a - d i v i s i o n  h e a d e d  b y  K e l l o g g ,  i n s t e a d  t h e r e  

w e r e ,  I  t h i n k  t h r e e — A A P ,  A t m o s p h e r i c  A n a l y s i s  a n d  P r e d i c t i o n ;  

c h e m i s t r y  d i v i s i o n ;  a n d  t h e n  a  m e s o s c a l e  d i v i s i o n ,  o r  t h a t  m a y  h a v e  c o m e  

l a t e r .  W e  w i l l  h a v e  t o  c h e c k  t h e  h i s t o r y  o n  t h i s  t o  m a k e  s u r e  i t  w a s  r i g h t .  

T h e  f i r s t  A A P  D i r e c t o r  w a s  C h u c k  L e i t h ?  I  a m  s t u m b l i n g  b e c a u s e  I  a m
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Schneider:

Chervin:

Schneider:

Chervin:

Schneider:

Chervin:

Schneider:

Chervin:

having trouble remembering what happened. Robert, you think that it may 
have been Doug Lilly that was the original AAP Director. The structure 
was there were projects. There was a climate project; there was an 
observational project.

It was Chester Newton’s empirical studies group project. There would be 
Jim __________ small-scale analysis and prediction project.

Newton’s empirical studies group, right, with Chester Newton and 
Madden and so forth. Deardorff s small-scale analysis prediction [project], 
which probably later on became the mesoscale division.

Exactly.

Before a right, right, became the mesoscale division.

That became first the mesoscale research section.

Research section, right.

And I believe the original director of AAP was Doug Lilly.

Right. But let’s be honest, and say that everybody believed the Director of 
AAP to be Francis Bretherton. Because almost nothing happened in that 
division that Francis was not involved in, hand and glove, equation and 
observation. And it was impressive how fast he could learn many things, 
and he could see through shallowness really quickly. He just didn’t have a 
very effective management style about bringing his people along, and 
many people were intimidated.

I remember in 1974 I began to get students coming to me. Cliff 
Mass, a student of Carl Sagan’s, as an undergraduate came and worked 
with me for a summer and then continued on for I think another year, I had 
forgotten which, before he went on to get his Ph.D. at University of 
Washington. And we built a simple climate model, which actually was the 
first one to that date that actually looked at the combination of natural 
forcing, such as volcanoes, potential solar forcing where we used the 
Kondratchiev and Nikolski, the Russian balloon observations of solar 
energy, which by the way we didn’t believe was real, but we did it 
anyway, and the sunspot observations that Jack Eddy had generated from
his recent history study where th e_________ minimum, the period from
1750 to 1800 that had no sunspots. And we combined that with CO2 
forcing, and wrote a paper in Science in 1975 that suggested that in order 
to figure out how to deal with the observed record, one had to combine 
both natural forcings and human or anthropogenic forcings. And we said, 
we are not sure we have it right, but this is the way this problem should be 
approached. And we also said it had to be solved as a transient, or you

85



Interview of Stephen H. Schneider, January 10-13, 2002

w o u l d n ’t  g e t  t h e  s e q u e n c e  r i g h t .  A n d  w e  s e t  t h a t  u p  w i t h  a  s i m p l e  m o d e l .  

A n d  w e  h a d  a n  a p p e n d i x  w h i c h  r e a l l y  w a s  t h e  f i r s t  p l a c e  t h a t  c l i m a t e  

s e n s i t i v i t y  w a s  e v e r  f o r m a l l y  d e f i n e d  i n  t h e  l i t e r a t u r e — a l t h o u g h  i n  t r u t h  

C h u c k  L e i t h  a n d  J i m  C o a k l e y ,  w h o  w e  h i r e d  t h r o u g h  t h e  C I A P  g r a n t ,  a n d  

I  r e a l l y  e v o l v e d  t h a t  i n  t h e  C I A P  p r o g r a m .

I  b e g a n  t o  d i s c o v e r  t h a t  w o r k i n g  w i t h  p e o p l e  l i k e  J i m  C o a k l e y  a n d  

C l i f f  M a s s  w a s  a  w a y  t o  s u b s t a n t i a l l y  m u l t i p l y  m y  e f f e c t i v e n e s s .  A n d  Z v i  

G a l c h e n ,  h e  a n d  I  c o n t i n u e d  t o  w o r k  o n  o u r  c l i m a t e  s t a b i l i t y  w o r k .  I n  f a c t  

w h e n  J e r r y  N o r t h  c a m e ,  h e  a n d  C o a k l e y  s o l v e d  a n a l y t i c a l l y  t h e  B o d i q o  

S e l l e r s  m o d e l  t o  f i n d  o u t  a b o u t  w h y  i t  w a s  s o  s e n s i t i v e .  Z v i  a n d  I  s o l v e d  i t  

t h e  y e a r  b e f o r e  t h a t ,  i n  f a c t  w e  g o t  a n  h o n o r a b l e  m e n t i o n  f o r  t h e  N C A R  

p u b l i c a t i o n  p r i z e  i n  1 9 7 3  f o r  t h a t  p a p e r .  A n d  t h e n  J e r r y  a n d  J i m  u s e d  

g a n d e r  f u n c t i o n s ,  n o t  c e r c o h a r m o n i c s ,  t h e y  u s e d  t h e  g a n d e r  p o l y n o m i a l s ,  

y o u  k n o w ,  t h e  1 - D  v e r s i o n  a s  s o r t  o f  t w o  p o l y n o m i a l  f i t .  A n d  t h e y  

b a s i c a l l y  c a m e  u p  w i t h  t h e  s a m e  a n s w e r  w e  d i d ,  b u t  s h o w n  a n a l y t i c a l l y  

t h a t  t h e r e  w a s  a n  u n s t a b l e  b r a n c h .  A n d  I  a l w a y s  w a s  a m u s e d  t h a t  t h e y  g o t  

t h e  w h o l e  p r i z e ,  w e  o n l y  g o t  t h e  h o n o r a b l e  m e n t i o n .  W e  s o l v e d  i t  f i r s t ,  b u t  

w e  u s e d  t h e  d i r t y  n u m e r i c a l  m e t h o d ,  a n d  t h e y  d i d  a n  a n a l y t i c  t r i c k ,  a n d  

a n y h o w  t h e  p o w e r s  t h a t  b e  l i k e d  t h a t  b e t t e r .  N e v e r t h e l e s s ,  i t  w a s  f i n e  w o r k  

a n d  t h e r e  w a s  a  l o t  o f  e x c i t e m e n t  i n  t h e  g r o u p  a b o u t  t h a t  k i n d  o f  t h i n g .

A n d  I  s t a r t e d  t o  r e a l i z e  i t  w a s  e s s e n t i a l ,  i f  w e  w e r e  g o i n g  t o  d o  

c l i m a t e  m o d e l i n g  a n d  c l i m a t e  t h e o r y ,  t h a t  w e  n o t  o n l y  h a v e  a  h i e r a r c h i c a l  

a p p r o a c h ,  b u t  t h a t  w e  c o u l d  n o t  p o s s i b l y  h a v e  e n o u g h  r e s o u r c e s  i n t e r n a l l y  

w i t h i n  N C A R ,  h a v i n g  o n e  c l i m a t e  p r o j e c t  t h a t  w a s  o n l y  s t a r t e d  i n  t h e  

w a k e  o f  t h e  J E C ,  a n d  w e  n e e d e d  t o  h a v e  u n i v e r s i t y  c o l l a b o r a t o r s .  A n d  I  

s e t  u p  s u m m e r  w o r k s h o p s ,  w h e r e  w e  b r o u g h t  m a n y  p e o p l e  i n  f r o m  t h e  

u n i v e r s i t i e s ,  J e r r y  N a m i a s  f o r  e x a m p l e ,  a n d  J o h n  M i t c h e l l ,  a n d  B o b  S e s s  

a n d  R a m a n a t h a n .  A n d  w e  h a d  o n e  t o  t w o  w e e k  l o n g  d i s c u s s i o n s  a b o u t  

c l i m a t e  s e n s i t i v i t y ,  a n d  a b o u t  m o d e l i n g  a n d  s t a b i l i t y .  A n d  f o r m e d  

b a s i c a l l y  a n  e x p a n d e d  c o h o r t  f o r  w h i c h  N C A R  w a s  d o i n g  e x a c t l y  t h e  

s e r v i c e  I  t h o u g h t  i t  s h o u l d  h a v e  d o n e  t o  t h e  u n i v e r s i t i e s — p r o v i d i n g  s o m e  

i n t e l l e c t u a l  e n v i r o n m e n t  a n d  a  s c a l e  o f  o p e r a t i o n  t h a t  w a s  b i g g e r  t h a n  t h e  

u n i v e r s i t y  c o u l d  d o .  B u t  w e  c o u l d  b r i n g  a l l  t h e s e  k i n d s  o f  p e o p l e  t o g e t h e r .

A n d  t h a t ’ s  w h y  I  w o u l d  a r g u e  t h a t  t h e  s e c o n d  h a l f  o f  t h e  1 9 7 0 ’ s  a t  

N C A R  w a s  t h e  p l a c e  t o  b e :  t h e  m o s t  i n t e l l e c t u a l l y  e x c i t i n g  p l a c e  f o r  t h e  

d e v e l o p m e n t  o f  c l i m a t e  t h e o r y  a n d  m o d e l i n g ,  n o t  s o  m u c h  f r o m  t h e  3 - D  

p o i n t  o f  v i e w ,  b u t  f r o m  t h e  p o i n t  o f  v i e w  o f  u n d e r s t a n d i n g  p r o c e s s e s  a n d  

i n t e r a c t i o n s  u s i n g  t h a t  h i e r a r c h i c a l  a p p r o a c h .  W e  h a d  B o b  D i c k i n s o n  i n  

t h e  m i x  a l l  t h e  t i m e  k e e p i n g  a l l  o f  u s  h o n e s t  w i t h  h i s ,  y o u  k n o w ,  a n a l y t i c  

b r i l l i a n c e .  A n d  F r a n c i s ,  w h o  c a m e  t o  t h e  m e e t i n g s  a n d  w a s  a  w o n d e r f u l  

p a r t i c i p a n t — h e r e ’ s  t h e  p r e s i d e n t  o f  U C A R ,  s i t t i n g  i n  t h e r e  w i t h  t h e  

g r a d u a t e  s t u d e n t s ,  y o u  k n o w ,  a n d  s l u g g i n g  i t  o u t  o n  t h e  e q u a t i o n s ,  a n d  i t  

r e a l l y  w a s  e x c i t i n g .

T h e  p r o b l e m  c a m e — n o ,  l e t  m e  b e f o r e  I  s a y  t h a t ,  o n e  t h i n g — t h e n  t h e  

s u r v e y  p a p e r  t h a t  D i c k i n s o n  a n d  I  d i d  o n  c l i m a t e  m o d e l i n g  c a m e  o u t ,  a n d  

w e  g o t  o u r  h o n o r a b l e  m e n t i o n  f o r  t h e  N C A R  p u b l i c a t i o n  p r i z e ,  a s  I  s a i d

86



Interview of Stephen H. Schneider, January 10-13, 2002

e a r l i e r .  A n d  i t  a l s o  a t t r a c t e d  a  l o t  o f  a t t e n t i o n ,  b e c a u s e  i t  w a s  a  s y s t e m a t i c  

a p p r o a c h  t o  c l i m a t e  m o d e l i n g ,  a n d  h e l p e d  e x p l a i n  t o  t h e  m e t e o r o l o g i c a l  

c o m m u n i t y  t h a t  t h i s  w a s  n o t  s o m e  v o o d o o ,  t h a t  t h e r e  r e a l l y  w a s  m e t h o d  

h e r e ,  a n d  i t  c o u l d  b e  b u i l t  u p o n  w h a t  t h e y  a l r e a d y  u n d e r s t o o d ,  f o r  t h e  

w o r k i n g s  o f  t h e  a t m o s p h e r e .  A n d  w e  w e n t  b e y o n d  t h a t  a n d  s a i d ,  a n d  t h e  

o c e a n s .

I  g o t  a  l e t t e r  f r o m  M r .  R i d e l  o f  t h e  D .  R i d e l  p u b l i s h i n g  c o m p a n y ,  a  

m a i n  p u b l i s h e r  o f  j o u r n a l s  a n d  a c a d e m i c  b o o k s ,  a n d  h e  s a i d  I  w o u l d  l i k e  

y o u  t o  e d i t  a  n e w  j o u r n a l  f o r  u s  o n  c l i m a t e  m o d e l i n g ,  a n d  t h e  n e w  r e s u l t s .  

A n d  I  w a s  v e r y  f l a t t e r e d  b e c a u s e  t h i s  w a s  p r o b a b l y  1 9 7 4  o r  e a r l y  1 9 7 5 ,  

y o u  k n o w ,  t w e n t y - n i n e  t o  t h i r t y - y e a r - o l d  g e t t i n g  a s k e d  t o  e d i t  a  j o u r n a l

________ w a s  c e r t a i n l y  s o m e t h i n g  t h a t ,  y o u  k n o w ,  w a s  a  n i c e  e g o  f e a t h e r  i n

m y  c a p ,  b u t  I  t h o u g h t  l o n g  a n d  h a r d  a b o u t  i t ,  a n d  d e c i d e d  i t  w a s  a  b a d  

i d e a .  B e c a u s e  I  f e l t  t h a t  c l i m a t e  m o d e l i n g ,  w h i l e  a  n a s c e n t  f i e l d ,  w o u l d  b e  

b u i l t  o n  t h e  i n t e g r a t i o n  o f  g o o d  d i s c i p l i n a r y  s c i e n c e  f r o m  r a d i a t i v e  

t r a n s f e r ,  f r o m  a t m o s p h e r i c  d y n a m i c s ,  f r o m  h y d r o l o g y ,  a n d  o c e a n o g r a p h y  

a n d  a t m o s p h e r i c  c h e m i s t r y .  A n d  t h a t  a t  t h e  m o m e n t ,  w e  n e e d e d  t o  k n o w  

e n o u g h  i n  d e p t h  a b o u t  a l l  t h o s e  f i e l d s ,  t h o s e  m u l t i d i s c i p l i n a r y  s u b f i e l d s ,  

t h a t  t h e y  n e e d e d  t o  b e  i n t e g r a t e d  i n  m o d e l s ,  a n d  t h a t  i f  w e  h a d  a  j o u r n a l  

t h a t  j u s t  d i d  t h a t ,  w e  w o u l d  b e c o m e  d i s c o n n e c t e d  f r o m  t h e  d i s c i p l i n a r y  

j o u r n a l s  t h a t  t h e  s o c i e t i e s  w e r e  p u b l i s h i n g  a n d  i t ’ s  t o o  s o o n .

S o  I  w r o t e  b a c k  t o  M r .  R i d e l ,  t h a n k e d  h i m  a n d  s a i d  t h a t  I  t h o u g h t  t h a t  

i t  w a s  n o t  a p p r o p r i a t e  t o  h a v e  a  c o r p o r a t e  j o u r n a l  w i t h  n o  p a g e  c h a r g e s ,  

b u t  w i t h  c h a r g i n g  a  l o t  f o r  t h e  j o u r n a l  c o m p e t i n g  w i t h  t h e  s o c i e t y  j o u r n a l s  

a n d  d i s a g g r e g a t i n g  i t s e l f  f r o m  t h e  d i s c i p l i n a r y  j o u r n a l s .  B e c a u s e  c l i m a t e  

m o d e l i n g  p r o b a b l y  b e l o n g e d  i n  t h e  m a i n s t r e a m  j o u r n a l s ,  a n d  I  w a n t e d  t o  

s e e  t h e  Journal o f Atmospheric Sciences a n d  t h e  Journal o f Geophysical 
Research, w h e r e  G a l c h e n  a n d  I ,  a n d  C o a k l e y ,  a n d  N o r t h  a n d  o t h e r s  w e r e  

p u b l i s h i n g — b r o a d e n e d  t o  i n c l u d e  c l i m a t e  m o d e l i n g ,  r a t h e r  t h a n  t o  m o v e  i t  

o f f  i n t o  i t s  o w n  j o u r n a l .  S o  i n  a  w a y  I  w a s  a  c o n s e r v a t i v e  a n d  a  

t r a d i t i o n a l i s t ,  a n d  m a d e  t h a t  d e c i s i o n .

I n  1 9 7 5  I  c a m e  u p  f o r  w h a t  w a s  c a l l e d  t h e  f i v e  y e a r  a p p o i n t m e n t .

A n d  t h i s  a p p o i n t m e n t  I  g o t — i t  r e q u i r e d  l e t t e r s  o f  r e c o m m e n d a t i o n  o n  t h e  

o u t s i d e — a n d  I  w a s  a p p a r e n t l y  t h e  y o u n g e s t  p e r s o n  t o  e v e r  b e  a p p o i n t e d .  

A n d  w h i l e  t h a t  w a s  f l a t t e r i n g ,  F r a n c i s  c a m e  i n  t o  c o n g r a t u l a t e  m e  f o r  t h e  

a p p o i n t m e n t ,  a n d  i t  w a s  a  c l a s s i c a l  g o o d  n e w s / b a d  n e w s  i n t e r v i e w .  T h e  

g o o d  n e w s  w a s ,  y o u  g o t  t h e  a p p o i n t m e n t — c o n g r a t u l a t i o n s ,  y o u  s h o u l d  

f e e l  p r o u d .  Y o u ’ r e  y o u n g  a n d  w e  t h i n k  t h a t  y o u  h a v e  a  g r e a t  f u t u r e ,  a n d  

t h a t  w e  w a n t  y o u r  w o r k  h e r e .  A n d  t h e n  t h e  b a d  n e w s  w a s :  W e  d o n ’t  l i k e  

y o u r  s t y l e  k i d ,  y o u ’ r e  s p e n d i n g  y o u r  l i f e  w i t h  s t u d e n t s ,  a n d  y o u  a r e  t a l k i n g  

a b o u t  p o l i c y .  R e m e m b e r ,  W a l t  R o b e r t s  h a d  b r o u g h t  m e  t o  A s p e n ,  b e c a u s e  

a f t e r  F r a n c i s  t o o k  o v e r ,  W a l t ’ s  n e x t  j o b  w a s  h e a d i n g  a n  e n v i r o n m e n t  a n d  

e n e r g y  p r o g r a m  a t  t h e  A s p e n  I n s t i t u t e .  A n d  h e  w a s  i n t e r e s t e d  i n  [ t h e  

q u e s t i o n s ] :  C o u l d  t h e  w o r l d  f e e d  i t s e l f ?  C o u l d  t h e  w o r l d  p r o v i d e  e n e r g y ?  

W o u l d  w e  h a v e  a d e q u a t e  h o u s i n g ?  A n d  h o w  w o u l d  c l i m a t e  c h a n g e  a f f e c t  

a l l  t h e s e  t h i n g s ?
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A n d  I  w e n t  t o  t h e s e  m e e t i n g s ,  a n d  F r a n c i s  s a i d :  W e ’r e  r e a l l y  w o r r i e d .  

Y o u  a r e  s p e n d i n g  t o o  m u c h  o f  y o u r  t i m e  d e a l i n g  w i t h  t h e s e  a p p l i c a t i o n s  

a n d  i m p l i c a t i o n s ,  a n d  t h e n  a  l o t  o f  y o u r  s c i e n c e  i s  b e i n g  d o n e  b y  s t u d e n t s .  

Y o u  k n o w  w e  e x p e c t  t o  s e e  y o u  s i n g l e - a u t h o r e d ,  s i t t i n g  d o w n  t h e r e  a t  t h e  

k e y p u n c h ,  w o r k i n g  l i k e  e v e r y b o d y  e l s e .  A n d  I  l o o k e d  a t  F r a n c i s  i n  u t t e r  

a m a z e m e n t  a n d  I  s a i d ,  a r e  y o u  k i d d i n g ? !  Y o u  e x p e c t  t h a t  I  s h o u l d  b e —  

s t o p  t r a i n i n g  s t u d e n t s ;  r e d u c e  m y  p r o d u c t i v i t y  b y  n o t  h a v i n g  m u l t i p l e  

n u m b e r s  o f  p e o p l e  w o r k i n g  o n  i s s u e s ;  a n d  s t o p  a d d r e s s i n g  t h e  g r e a t  

p r o b l e m s  o f  t h e  w o r l d ,  w h i c h  i s  w h y  t h e  s o c i e t y  g i v e s  u s  m o n e y ,  j u s t  

b e c a u s e  i t  i s  t h e  t r a d i t i o n ?  A n d  h e  s a i d ,  I  d i d n ’t  s a y  y o u  w e r e  w r o n g ,  I  a m  

t e l l i n g  y o u  [ t h a t ]  y o u  w o n ’t  g e t  s e n i o r  s c i e n t i s t  b e c a u s e  p e o p l e  a r e  r e a l l y  

w o r r i e d  a b o u t  t h a t  s t y l e .  T h e s e  d a y s  I  w o u l d  c a l l  t h a t  “ d e f i n i n g  q u a l i t y  b y  

l o o k i n g  i n  t h e  m i r r o r . ”  I t  w a s n ’t  t h e  m o s t  p l e a s a n t  c o n v e r s a t i o n .  A n d  t h e  

g o o d  n e w s  w a s  s w a m p e d  i n  m y  h e a d  b y  t h e  b a d  n e w s .  I n  f a c t ,  I  r e m e m b e r  

b e i n g  r e a l l y  a n g r y  a b o u t  i t .

A  f e w  w e e k s  l a t e r ,  I  w e n t  o f f  t o  E n g l a n d  t o  a t t e n d  t h e  N o r w i c h  

w o r k s h o p ,  t h e  b r a n d  n e w  c l i m a t i c  r e s e a r c h  u n i t  h a d  j u s t  b e e n  e s t a b l i s h e d ,  

r u n  b y  t h e  s e n i o r  c l i m a t o l o g i s t  H u b e r t  L a m b ,  b u t  i n  t r u t h  i t  w a s  r e a l l y  i t s  

i n t e l l e c t u a l  l u m i n a r y  w a s  T o m  W i g l e y ,  w h o  w a s  a  p h y s i c i s t  f r o m  

A u s t r a l i a ,  w h o  h a d  j u s t  b e e n  b r o u g h t  o v e r .  A n d  h e  w a s  v e r y  v e r y  b r o a d  

a n d  e c l e c t i c ,  a s  c o m f o r t a b l e  w o r k i n g  i n  c l i m a t e  a n d  h i s t o r y  a s  h e  w a s  i n  

d a t a ,  a s  h e  w a s  i n  b u i l d i n g  m o d e l s .  A n d  t h a t  w a s  a n  e x c i t i n g  m e e t i n g ,  a n d  

m a n y  m a n y  N C A R  p e o p l e  w e r e  t h e r e ,  a n d  w e  d e f i n e d  a g a i n  a  b r o a d e r  

s p e c t r u m  o f  c l i m a t e  s u b d i s c i p l i n e s ,  n o w  i n c l u d i n g  h i s t o r y  a n d  

p a l e o c l i m a t e  m u c h  m o r e  d i r e c t l y  t h a n  h a d  b e e n  d o n e  b e f o r e ,  b e c a u s e  o f  

t h e  i n f l u e n c e  o f  L a m b  a n d  W i g l e y .

W h e n  I  f i n i s h e d  t h a t  m e e t i n g ,  I  f l e w  o v e r  t o  H o l l a n d  t o  m e e t  w i t h  

M r .  R i d e l .  B e c a u s e  I  h a d  a s k e d  t o  t a l k  t o  h i m ,  a n d  I  s a i d  I  h a v e  

r e c o n s i d e r e d  y o u r  o f f e r ,  a n d  I  w a n t  t o  t a l k  t o  y o u  a b o u t  i t .  A n d  h e  s a i d ,  

p l e a s e  c o m e  o v e r .  A n d  I  w e n t  o v e r  t o  s e e  h i m ,  a n d  I  s a i d ,  y o u  a s k e d  m e  

w o u l d  I  r u n  a  n e w  j o u r n a l  t h a t  w o u l d  p u b l i s h  r e s u l t s  o f  n e w  a n d  e x c i t i n g  

r e s e a r c h .  A n d  y o u  h a d  s u g g e s t e d  c l i m a t e  m o d e l i n g ,  a n d  I  g a v e  y o u  

r e a s o n s  w h y  I  t h o u g h t  t h a t  w a s  n o t  a  g o o d  i d e a .  I ’ v e  c o m e  u p  w i t h  a n o t h e r  

i d e a ,  w h i c h  I  t h i n k  i s  a b s o l u t e l y  e s s e n t i a l  a n d  I  w o n d e r  i f  y o u  w o u l d  b e  

i n t e r e s t e d .  I  w o u l d  l i k e  t o  p u b l i s h  a  j o u r n a l  t h a t  w i l l  p u b l i s h  t h e  i n t e g r a t i v e  

i n t e r d i s c i p l i n a r y  r e s u l t s  o f  c o m b i n i n g  t h e  v a r i o u s  s u b d i s c i p l i n e s  o f  c l i m a t e  

s c i e n c e — a t m o s p h e r i c  d y n a m i c s  a n d  o c e a n o g r a p h y ;  h y d r o l o g y  a n d  c l i m a t e  

m o d e l s .  F o r  e x a m p l e :  h i s t o r y  a n d  c l i m a t e ;  e c o n o m i c s  a n d  c l i m a t e ;  

a g r i c u l t u r e  a n d  c l i m a t e .  A n d  h e  l o o k e d  a t  m e ,  a n d  h e  s a i d ,  w i l l  p e o p l e  

p u b l i s h  p a p e r s ?  A n d  h o w  w i l l  y o u r  h a n d l e  q u a l i t y ?  A n d  I  s a i d ,  w e  h a v e  t o  

e v o l v e  s o m e t h i n g  n e w .  W e  h a v e  t o  f i g u r e  o u t  h o w  t o  d e f i n e  q u a l i t y  i n  a n  

i n t e r d i s c i p l i n a r y  c o n t e x t .  A n d  I  s a i d ,  b e f o r e  w e  w i l l  c a l l  f o r  p a p e r s ,  w e  

w i l l  d o  t h a t ,  a n d  w e  w i l l  i n s i s t  o n  p e e r  q u a l i t y .  A n d  h e  s a i d ,  g o  a h e a d ,  l e t  

m e  k n o w  h o w  y o u  a r e  g o i n g  t o  h a n d l e  i t .  S o  I  p u t  t o g e t h e r  a n  e d i t o r i a l  

b o a r d  t h a t  c o n s i s t e d  o f  p e o p l e  l i k e  M a r g a r e t  M e a d ,  C a r l  S a g a n ,  B o b  

D i c k i n s o n ,  J a c k  E d d y  a n d  a  n u m b e r  o f  o t h e r — K e n  H a r e — o f  o t h e r  s e n i o r
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p e o p l e — M u r r a y  M i t c h e l l — w h o  w e r e  s u p e r  h e l p f u l  i n  d e f i n i n g  w h a t  i t  

m e a n s  t o  h a v e  “ i n t e r d i s c i p l i n a r y  q u a l i t y . ”

A n d  w e  d e f i n e d  t h r e e  s t e p s .  F i r s t ,  c o m m u n i c a t i o n s  h a v e  t o  b e  m u c h  

b e t t e r  t h a n  t h e y  a r e  i n  t h e  a v e r a g e  d i s c i p l i n a r y  a r t i c l e .  T h a t  i s ,  t h e  j a r g o n  

h a s  t o  b e  d e f i n e d ,  s p e c i a l i z e d  t e r m i n o l o g y  o r  f a n c y  m a t h  h a s  t o  b e  

a p p e n d i c i s e d ,  a t  t h e  l e v e l  t h a t  m u l t i p l e  d i s c i p l i n a r y  p e o p l e  c a n  u n d e r s t a n d .  

S o  c r o s s - d i s c i p l i n a r y  c o m m u n i c a t i o n  w a s  s t e p  o n e .  S t e p  t w o  w a s ,  i f  i t s  

i n t e r - d i s c i p l i n a r y ,  t h a t  m e a n s  i t  w i l l  b e  c o m b i n i n g  i n f o r m a t i o n  f r o m  

m u l t i p l e  d i s c i p l i n e s .  S o  t h e  m u l t i - d i s c i p l i n a r y  c o m p o n e n t s  h a d  t o  b e  s t a t e  

o f  t h e  a r t .  T h a t  i s  i f  y o u  a r e  d o i n g  a n  a g r i c u l t u r e  a n d  a  c l i m a t e  m o d e l  

p a p e r ,  y o u  h a d  b e t t e r  b e  s t a t e  o f  t h e  a r t  i n  t h e  c l i m a t e  m o d e l  a n d  s t a t e  o f  

t h e  a r t  i n  a g r i c u l t u r e .  N o w ,  n o  q u a l i t y  a c a d e m i c  p r o g r a m  w o u l d  p r o m o t e  

s o m e b o d y  f o r  b e i n g  s t a t e  o f  t h e  a r t .  T h e y  e x p e c t  y o u  t o  a d v a n c e  t h e  s t a t e  

o f  t h e  a r t .  O u r  r e q u i r e m e n t  w a s  n o t  t h a t .  W e  d i d n ’ t  d e m a n d  d i s c i p l i n a r y  

o r i g i n a l i t y ,  w e  d e m a n d e d  d i s c i p l i n a r y  a c c u r a c y — s t a t e  o f  t h e  a r t  i n  

m u l t i p l e  f i e l d s ,  b u t  n o t  n e c e s s a r i l y  o r i g i n a l .

A n d  t h e  t h i r d  c o m p o n e n t ,  w h i c h  w e  t h o u g h t  w a s  o u r  m o s t  c r e a t i v e ,  

i n n o v a t i v e  w a s  w e  a g r e e  t h a t  o r i g i n a l i t y  i s  e s s e n t i a l ,  b u t  t h e  o r i g i n a l i t y  

s h o u l d  b e  i n  h o w  t h e  k n o w l e d g e  i s  c o m b i n e d  t o  d o  o n e  o f  t w o  t h i n g s .  

E i t h e r  s o l v e  a  s y s t e m s  p r o b l e m ,  w h i c h  r e q u i r e s  m u l t i p l e  d i s c i p l i n e s  t o  b e  

a b l e  t o  a p p r o a c h  i t  i n  a  w a y  t h a t  n o  d i s c i p l i n e  c o u l d  b y  i t s e l f  d o ;  o r  s o l v e  a  

p r a c t i c a l  p r o b l e m ,  l i k e  a  c l i m a t e  p o l i c y  i s s u e ,  o r  a  c o n s e r v a t i o n  p r o b l e m  i n  

c l i m a t e  c h a n g e  [ s u c h  a s ] :  W h a t  d o  y o u  d o  t o  d e s i g n  a  n a t u r e  r e s e r v e ?

S o  I  w e n t  b a c k  t o  M r .  R i d e l ,  h e  w a s  v e r y  s a t i s f i e d .  H e  s a i d  t h i s  i s  

q u a l i t y  p e e r  r e v i e w ,  a n d  h e  g a v e  t h e  g o  a h e a d  t o  c r e a t e  c l i m a t i c  c h a n g e .

S o  i n  a  w a y ,  c l i m a t i c  c h a n g e  w a s  b o r n  o u t  o f  m y  f r u s t r a t i o n  a t  b e i n g  t o l d  I  

s h o u l d n ’t  b e  i n t e r - d i s c i p l i n a r y .  A n d  I  g u e s s  I  s a i d :  O h  y e a h ,  n o t  o n l y  a m  I  

g o i n g  t o  b e  i n t e r - d i s c i p l i n a r y ,  I  a m  g o i n g  t o  s t a r t  a  j o u r n a l  j u s t  t o  p u b l i s h  

t h e  s t u f f  t h a t  y o u  d o n ’ t  w a n t  m e  t o  d o .  N o t  e x a c t l y  a  v e r y  m a t u r e  w a y  t o  

d e a l  w i t h  t h i n g s ,  b u t  t h e n  a g a i n  I  d o n ’t  t h i n k  I  w a s  e x a c t l y  h a n d l e d  w e l l .  

T h e  i r o n y ,  a n d  I  w i l l  j u m p  w a y  a h e a d  o f  t h e  g a m e  n o w ,  i s  t h a t  F r a n c i s  

B r e t h e r t o n ,  b y  1 9 8 0 ,  w h e n  h e  w a s  d e e p l y  i n v o l v e d  i n  t h e  c r e a t i o n  o f  E a r t h  

S y s t e m s  S c i e n c e  a n d  t h e  s o - c a l l e d  B r e t h e r t o n  W i r i n g  D i a g r a m ,  w a s  o n e  o f  

t h e  m o s t  i n t e r - d i s c i p l i n a r y  p e o p l e  a r o u n d .  A n d  h e  a n d  I  e v o l v e d  t o  h a v e  a  

v e r y  v e r y  g o o d  r a p p o r t  a n d  u n d e r s t a n d i n g  a b o u t  e x a c t l y  t h o s e  i s s u e s .  I n  

f a c t  o n  m o r e  t h a n  o n e  o c c a s i o n ,  o v e r  t h e  t i m e  I  h a v e  b e e n  a s k e d  w h o  w a s  

t h e  b e s t  a n d  w h o  w a s  t h e  w o r s t  N C A R  d i r e c t o r ,  a n d  I  u n h e s i t a t i n g l y  s a i d  

F r a n c i s  B r e t h e r t o n .  A n d  t h e y  l o o k e d  a t  m e ,  w h a t  d o  y o u  m e a n — h o w  c a n  

h e  b e  t h e  b e s t  a n d  t h e  w o r s t ?  I  s a i d ,  f i r s t  y e a r  o r  t w o  o f  F r a n c i s — t h e  

w o r s t ,  s h o o t i n g  f r o m  t h e  h i p ,  n a r r o w  d i s c i p l i n a r y  v i e w ,  n o t  a w a r e  o f  h i s  

s t a t u s  a n d  d e a l i n g  w i t h  p e o p l e  a n d  t h e  l a s t  y e a r  o r  t w o  . . .

END OF TAPE 5, SIDE 1
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TAPE 5, SIDE 2

. . . f i f t h  t a p e .

A l l  r i g h t ,  a n d  w e  w e r e  t a l k i n g  a b o u t  F r a n c i s .  A n d  I  s a i d  t h e  b e s t  a n d  t h e  

w o r s t  d i r e c t o r .  A n d  t h e  b e s t  d i r e c t o r  w a s  l a t e  F r a n c i s ,  l a t e  m e a n i n g  i n  t h e  

e n d  o f  h i s  t e n u r e  a t  N C A R  i n  1 9 8 0 - 1 9 8 1 ,  a r o u n d  t h a t  t i m e .  B e c a u s e  n o t  

o n l y  d i d  h e  h a v e  a  b r i l l i a n t  a n d  d e t a i l e d  s e t  o f  i n s i g h t s  t o  t h e  s c i e n c e ,  b u t  

b y  t h a t  t i m e  h e  h a d  g r o w n  i n  i n t e l l e c t u a l  s t a t u r e ,  w h e r e  h e ,  l i k e  W a l t  

R o b e r t s  b e f o r e  h i m ,  w a s  s e e i n g  h o w  s c i e n c e  f i t  i n t o  t h e  l a r g e r  s c h e m e  o f  

t h i n g s ,  a n d  w a s  a c t u a l l y  p r o p o s i n g  q u a l i t y  i n t e r d i s c i p l i n a r y  w o r k .  A n d  I  

w a s  v e r y  d i s a p p o i n t e d  w h e n  F r a n c i s ,  f o r  h e a l t h  r e a s o n s ,  n e e d e d  t o  l e t  g o  

o f  t h o s e  p o s i t i o n s  t h a t  h e  w a s  j o i n t l y  h o l d i n g  a s  D i r e c t o r  a n d  P r e s i d e n t  a t  

U C A R ,  b e c a u s e  h e  h a d  r e a l l y  e a r n e d  t h e  r i g h t  t o  t h o s e  j o b s  t h r o u g h  

l e a r n i n g  b y  d o i n g  a n d  o n  t h e  j o b  t r a i n i n g .  A n y h o w ,  l e t s  g o  b a c k .  S o  i n  t h e  

e a r l i e r  d a y s ,  w e  h a d  A A P ,  i t  h a d  a  b u n c h  o f  p r o j e c t s .  D o  y o u  r e m e m b e r  

t h e  p r o j e c t s ?

W e l l  a s  b e s t  a s  I  c a n  r e c a l l  t h e r e  w e r e  a b o u t  h a l f  a  d o z e n .  T h e r e  w a s  o f  

c o u r s e  t h e  c l i m a t e  p r o j e c t ,  a n d  t h e n  a  n e w  a n d  s e p a r a t e  o c e a n o g r a p h y  

p r o j e c t .

T h a t ’ s  r i g h t .

. . . t h a t  w a s  h e a d e d  b y  B i l l  H o l l a n d ,  a n d  t h e n  t h e r e  w a s  a n  e m p i r i c a l  

s t u d i e s  p r o j e c t  h e a d e d  b y  C h e s t e r  N e w t o n .  T h e r e  w a s  s m a l l - s c a l e  a n a l y s i s  

a n d  p r e d i c t i o n  p r o j e c t  h e a d e d  b y  J i m  D e a r d o r f f ,  a n d  t h e n  i t  w a s  e i t h e r  a  

l a r g e - s c a l e  d y n a m i c s  p r o j e c t  o r  a — n o ,  i t  w a s  t h e  N W P  p r o j e c t .

Y e s .

W h i c h  w a s ,  a s  w e  d i s c u s s e d  e a r l i e r  G A R P  1 .

R i g h t .

S o  t h a t  w a s  t h e  N W P  p r o j e c t ,  h e a d e d  u p  b y  R i c h a r d  S o m e r v i l l e ,  a n d  t h a t  

w a s  c o n c e r n e d  a b o u t  a d d i n g  l a r g e - s c a l e  a n a l y s i s  t o  c r e a t e  i n i t i a l  

c o n d i t i o n s ,  a n d  t h e n  d o  o r d e r  t h e  f i v e  t o  t e n  d a y  f o r e c a s t s .

R i g h t .

A n d  f i n a l l y  t h e r e  w a s  a  t r o p i c a l  p h y s i c s  a n d  d y n a m i c s  p r o j e c t  t h a t  w a s  

a s s o c i a t e d  w i t h  G A T E ,  t h e  G A R P  A t l a n t i c  T r o p i c a l  E x p e r i m e n t .

Right, the measurement program . . .
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R i g h t .

. . . i n  t h e  o f f  A f r i c a .

A n d  s o  I  t h i n k  t h o s e  w e r e  t h e  s i x  p r o j e c t s .

R i g h t .  A n d  t h e s e  h a d  e m e r g e d  f r o m  t h e  c o m p e t i t i o n  f o l l o w i n g  J E C  f r o m  

i n t e r n a l  p r o p o s a l s  t h a t  w e r e  w r i t t e n  a n d  e v a l u a t e d  b y  t h e  N S F  t r u s t e e s  

c o m m i t t e e .  G o o d ,  I  t h i n k  w e  m a y  f i n a l l y  h a v e  g o t t e n  o u r  h i s t o r y  s t r a i g h t ,  

a l t h o u g h  w e  c a n  c h e c k  t h i s  w i t h  o t h e r s .

W e  a r e  o n l y  t a l k i n g  a b o u t  [ o n  t h e ]  o r d e r  o f  t w e n t y - s e v e n ,  t w e n t y - e i g h t  

y e a r s  a g o .

Y e a h ,  i n d e e d .  T h e  k e y  w a s  t h a t  t h e  p r o j e c t  o r i e n t a t i o n  w a s  t h e r e ,  y e t  t h e r e  

w a s  s t i l l  t h e  d e m a n d  t h a t  p r o m o t i o n s  b e  u n i v e r s i t y - l i k e ,  a n d  t h a t  t e n s i o n  

w h i c h  w e  t a l k e d  a b o u t  e a r l i e r  o n ,  s t i l l  r e m a i n e d  b e t w e e n  y o u r  i n c e n t i v e s  

b e i n g  t o  p u b l i s h  i n d i v i d u a l  p a p e r s ,  a n d  y o u r  o f f i c i a l  j o b  b e i n g  t o  l o o k  

p r o j e c t - l i k e  s o  a s  n o t  t o  c o m p e t e  w i t h  u n i v e r s i t i e s .  A n d  a  s e t  o f  s e n i o r  

r e v i e w  g r o u p  w a s  s e t  u p  t o  t r y  t o  e v a l u a t e  q u a l i t y  t o  d o  t h i s ,  a n d  i t  w a s  

a l w a y s  c o n t r o v e r s i a l .  A n d  t h e r e  w a s  a l w a y s  a  d e b a t e  a b o u t  t h i s  t e n s i o n  

b e t w e e n  l a r g e - s c a l e  s e r v i c e  o r i e n t e d  w o r k ,  w h i c h  w e  o f f i c i a l l y  h a d  i n  o u r  

l e x i c o n ,  a n d  t h e  t r u t h ,  w h i c h  i s  w e  o n l y  v a l u e d  t h i n g s  t h a t  l o o k e d  m o r e  

t r a d i t i o n a l l y  a c a d e m i c .

A n d  a s  I  r e c a l l  t o w a r d s  t h e  e n d  o f  t h e  1 9 7 0 ’ s ,  I  b e l i e v e  i t  w a s  i n  1 9 7 8 ,  

C h u c k  L e i t h  a g r e e d  t o  b e c o m e  t h e  d i v i s i o n  d i r e c t o r  o f  A A P ,  a n d  a s  I  r e c a l l  

a b o u t  t h e  s a m e  t i m e  t h e  p r o j e c t s  t r a n s i t i o n e d  i n t o  s e c t i o n s .  T h e  c l i m a t e  

p r o j e c t  b e c a m e  t h e  c l i m a t e  s e c t i o n ,  a n d  i n  t h o s e  f e w  y e a r s  o f  i t s  e x i s t e n c e ,  

i t  b e c a m e  t h e  b i g g e s t  o f  a l l  o f  t h e  s e c t i o n s  w i t h i n  A A P ,  a n d  f o r  

o r g a n i z a t i o n  p u r p o s e s  i t  w a s  b r o k e n  u p  i n t o  t h r e e  g r o u p s .  T h e r e  w a s  t h e  

C l i m a t e  S e n s i t i v i t y  G r o u p ,  t h e r e  w a s  t h e  C l o u d  C l i m a t e  I n t e r a c t i o n s  

G r o u p ,  a n d  t h e r e  w a s  t h e  g e n e r a l  c i r c u l a t i o n  m o d e l  c o o r d i n a t i o n  a n d  

o p e r a t i o n s  g r o u p .  A n d  I  b e l i e v e  B o b  D i c k i n s o n  w a s  h e a d  o f  t h e  C l i m a t e  

S e n s i t i v i t y .

A n d  I  w a s  d e p u t y ,  r i g h t .  A n d  I  t h i n k  t h e r e  w a s  o n l y  o n e  o t h e r  p e r s o n  i n  i t  

C o a k l e y ,  b u t  I  c a n ’t  r e m e m b e r .

R i g h t  a n d  I  b e l i e v e  R a m a n a t h a n  w a s  h e a d  o f  t h e  c l o u d  c l i m a t e  i n t e r a c t i o n s  

g r o u p .

Umhm.
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Chervin:

S c h n e i d e r :

A n d  w h a t  c a n  w e  c a l l ,  i n  t e r m s  o f  t h e  f o c u s e s  a n d  t h r u s t s  o f  c l i m a t e  

s e n s i t i v i t y ?  W h a t  w e r e  t h e  k e y  i s s u e s  a t  t h e  t i m e ?

W e l l ,  i n  o r d e r  t o  a n s w e r  t h a t  q u e s t i o n ,  l e t  m e  f i r s t  s a y  t h a t  i n  g o i n g  o v e r  

t h i s  h i s t o r y ,  a n d  w e  w i l l  r e m i n d  o u r  r e a d e r s  t h a t  t h i s  i s  a n  o r a l  h i s t o r y ,  w e  

d o n ’t  s w e a r  b y  t h e  n a m e s  o f  t h e s e  g r o u p s ,  t h e  a c r o n y m s  o f  t h e  l e a d e r s .

B u t  t h e  o n e  t h i n g  t h a t  w a s  a b s o l u t e l y  c l e a r  f r o m  t h e  v e r y  f i r s t  

p r e s e n t a t i o n s  a t  t h e  J E C  m e e t i n g ,  w h e n  t h e r e  w a s  a  q u e s t i o n  a b o u t  

w h e t h e r  w e  s h o u l d  h a v e  a  f o r m a l  c l i m a t e  r e s e a r c h  e n t i t y  a t  a l l  a t  N C A R ,  

w e  n o w  h a d  t h e  l a r g e s t  s e c t i o n  i n  t h e  b a s i c a l l y  a n a l y s i s  a n d  p r e d i c t i o n  

d i v i s i o n  o n  c l i m a t e .  I t  h a d  i n d e l i b l y  b e c o m e  a c c e p t a b l e  s c i e n t i f i c a l l y  f o r  

c l i m a t e  t o  b e c o m e  a  s u b j e c t .  T h e r e  w e r e  o c e a n o g r a p h e r s  a r o u n d  t o o ,  y o u  

k n o w ,  i t  w a s n ’ t — I  d o n ’ t  r e m e m b e r  w h e r e  t h e y  w e r e — t h e y  w e r e  n o t  i n  t h e  

c l i m a t e  s e c t i o n ,  b u t  t h e y  w e r e  i n  t h e  s a m e  d i v i s i o n .

A t  t h a t  t i m e  I  c o n t i n u e d  m y  s t y l e ,  t h e  s t y l e  I  w a s  t o l d  n o t  t o ,  o f  

b r i n g i n g  i n  o u t s i d e r s .  I n  f a c t ,  I  a c c e l e r a t e d  i t  t o  t h e  p o i n t  t h a t  I  r e m e m b e r  

i n  1 9 7 6  t h e  v e r y  l a s t  c o m p u t e r  p r o g r a m  I  e v e r  w r o t e  s o l o .  I  s a t  d o w n  o n  

t h e  k e y p u n c h ,  I  w r o t e  t h r e e  o r  f o u r  p a g e s  o f  c o d e  o n  t h e  m u l t i p l e  

r e f l e c t i o n s  b e t w e e n  t h e  s u r f a c e  a n d  c l o u d i n e s s ,  d e p e n d i n g  u p o n  w h e t h e r  

t h e  c l o u d s  w e r e  p a t c h y ,  t h a t  m e a n s  d i s t r i b u t e d  i n  a  r a n d o m  o r d e r  a r o u n d  a  

g r i d  b o x ,  o r  w h e t h e r  t h e y  a r e  u n p a t c h y ,  a s  i f  a  f r o n t ,  y o u  k n o w ,  o n e  

p o r t i o n  o f  t h e  b o x  c o v e r e d  c o m p l e t e l y ,  t h e  c l o u d ,  t h e  o t h e r  c l o u d  f r e e .

A n d  I  s h o w e d  t h a t  t h e r e  w a s  a n  i n d e t e r m i n a c y ,  I  s h o u l d  h a v e  c a l l e d  i t  a n  

u n c e r t a i n t y  p r i n c i p l e  i n  c l i m a t e  m o d e l i n g — i t  w o u l d  h a v e  b e e n  a  f a m o u s  

p a p e r .  B u t  I  j u s t ,  y ’ k n o w ,  w a s  t a l k i n g  a b o u t  t h e  i n d e t e r m i n a c y  i n  

d e t e r m i n i n g  t h e  a v e r a g e  o r  p a r a m e t e r i z a t i o n  o f  r e f l e c t i v i t y ,  d e p e n d i n g  

u p o n  w h e t h e r  t h e  c l o u d s  w e r e  p a t c h y  o r  n o t .

A n d  i t  w a s  t h e  o n l y  p r o g r a m  I  h a d  e v e r  w r i t t e n  i n  m y  l i f e ,  o f  t h e  

h u n d r e d s  I  h a d  w r i t t e n  b y  t h e n ,  t h a t  c o m p i l e d  t h e  v e r y  f i r s t  t i m e  I  

s u b m i t t e d  t h e  b o x  o f  c a r d s .  A n d  t h i s  w a s  p e r f e c t i o n ,  I  k n e w  I  c o u l d  d o  n o  

b e t t e r .  A n d  t h a t ,  a s  i t  t u r n s  o u t ,  w a s  t h e  v e r y  l a s t  c o d e  I  e v e r  w r o t e  

c o m p l e t e l y  m y s e l f .  I  w a s  v e r y  p r o u d  o f  t h i s  c o d e  h a v i n g  w o r k e d  t h e  f i r s t  

t i m e .  I  w r o t e  a  p a p e r  f o r  i t ,  s h o w e d  i t  t o  B o b  D i c k i n s o n ,  a n d  o f  c o u r s e  B o b  

h a d  h i s  u s u a l  s e v e n  c r i t i c i s m s ,  f i v e  g o o d  s u g g e s t i o n s ,  a n d  w a s  a l r e a d y  

r e w r i t i n g  t h e  p a p e r  f o r  m e  a b o u t  h o w  i t  s h o u l d  b e  b e t t e r .  S o  I  t h e n  r e w r o t e  

t h e  p a p e r  t h e  w a y  B o b  s u g g e s t e d  i t .  I t  w a s  a  d o u b l e - a u t h o r e d  p a p e r  w i t h  

S c h n e i d e r  a n d  D i c k i n s o n ,  t o o .  H e  s m i r k e d  a n d  s a i d ,  o k a y  I  a c c e p t — h e  

e a r n e d  i t .  I t  w a s  e a s i l y  a c c e p t e d  a t  JGR, i t  w a s n ’t  o n e  o f  t h e  w o r l d ’ s  b e s t  

p a p e r s  b u t  i t  w a s  f u n .

W h y  w a s  t h a t  t h e  l a s t  t i m e  I  d i d  a  s i t  i n  f r o n t  o f  t h e  k e y p u n c h  a l l  b y  

m y s e l f  w r i t e  a  c o d e  f r o m  s c r a t c h ?  I t  w a s n ’t  b e c a u s e  i t  c o m p i l e d  f o r  t h e  

v e r y  f i r s t  t i m e  e v e r ,  i t  w a s  b e c a u s e  S t a r l y  T h o m p s o n  h a d  c o m e  t o  m e ,

C l i f f  M a s s  w a s  t h e r e .  A n d  I  w a s  g e t t i n g  s t u d e n t s  w h o  w e r e  s o  g o o d  a t  

p r o g r a m m i n g .  A n d  i t  w a s  c l e a r  t o  m e  t h a t  t h a t  w a s n ’t  t h e  b e s t  u s e  o f  m y  

t i m e — t h a t  I  s h o u l d  b e  s p e n d i n g  m y  t i m e  d e a l i n g  w i t h  i d e a s ;  d e a l i n g  w i t h  

w h e r e  w e  s h o u l d  b e  g o i n g ;  a r g u i n g  a b o u t  w h a t  s u b - s y s t e m s  s h o u l d  b e
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c o u p l e d  t o  a n s w e r  i m p o r t a n t  q u e s t i o n s ;  l o o k i n g  a b o u t  h o w  t o  v a l i d a t e  

c l i m a t e  m o d e l s ,  a n d  t r a i n i n g  s t u d e n t s  a t  t h e  s a m e  t i m e .  S t a r l y  I  l a t e r  h i r e d

a s  a  s u p p o r t  s c i e n t i s t .  A n d  i n  f a c t  I  r e m e m b e r  w e l l  N u s e p ____________w a s

t h e r e  a s  a  s t u d e n t  a t  t h a t  t i m e .  W e  w o r k e d  o n  s t o c h a s t i c  m o d e l s .  

H o s s e l m a n  h a d  d e r i v e d  t h e  s t o c h a s t i c  m o d e l ,  w h i c h  w a s  a  z e r o ­

d i m e n s i o n a l  m o d e l .  I t  w a s  a  w o r l d  a v e r a g e ,  w h e r e  t h e  f l u c t u a t i n g  t e r m  

w a s  a n  a d d i t i v e  t e r m  i n  t h e  r i g h t  h a n d  s i d e .  A n d  I  d i d n ’ t  t h i n k  t h a t  w a s  

c o r r e c t ,  b e c a u s e  w h a t  c a u s e s  t h e  f l u c t u a t i o n s  i n  t h e  r e a l  w o r l d  i s  n o t  a n  

a d d i t i v e  t e r m  a t  t h e  p l a n e t a r y  r a d i a t i o n  b a l a n c e  l e v e l ,  b u t  r a t h e r  t h e  

f l u c t u a t i o n s  d u e  t o  s t o r m i n e s s .

S o  [ w h a t ]  w e  d i d  i s  w e  d i d  a  o n e - d i m e n s i o n a l  m o d e l .  B a s i c a l l y  w e  

t o o k  t h e  c o d e  t h a t  Z v i  G a l c h e n  a n d  I  h a d  u s e d  f o r  o u r  B o d i q o  S e l l e r s  

s t a b i l i t y  w o r k ,  a n d  w e  p u t  a  s t o c h a s t i c  t e r m  i n  t h e  h e a t  t r a n s p o r t  p a r t  o f  

t h a t .  A n d  w h a t  w e  f o u n d  o u t  w a s  t h a t  t h e  r e l a t i v e  m a g n i t u d e  o f  

f l u c t u a t i o n s  w a s  a  f a c t o r  o f  t h r e e  o r  f o u r  l e s s  t h a n  H o s s e l m a n  h a d  

c a l c u l a t e d  w h e n  y o u  p u t  i t  i n  t h e  r i g h t  p l a c e .  T h a t  w a s  t h e  k i n d  o f  t h i n g s  

t h a t  w e  d i d ,  t o  a n s w e r  y o u r  q u e s t i o n ,  i n  t h e  c l i m a t e  s e n s i t i v i t y  s e c t i o n .

A n d  i t  w a s  l a r g e l y  b e i n g  d o n e  b y  s t u d e n t s .  I  h a d  a  s t y l e  w h e r e  I  h a v e  t w o  

o r  t h r e e  s t u d e n t s  i n  t h e  r o o m ,  a n d  t h e y  w o u l d  b e  m a k i n g  a  r u n .  T h e y  

w o u l d  b e  d r o p p i n g  o f f — t h e r e  w e r e  s t i l l  b o x e s  o f  c a r d s ,  w e  h a d n ’ t  q u i t e  

y e t  t r a n s i t i o n e d  t o  t e r m i n a l s ,  i t  w a s  j u s t  a b o u t  t o  c o m e ,  t h e  V T 1 0 0 ’ s  w e r e  

o n  t h e  w a y .  A n d  I  w o u l d  s a y ,  w h a t  a r e  y o u  r u n n i n g ?  A n d  t h e y  w o u l d  

d e s c r i b e  w h a t  t h e y  w e r e  r u n n i n g ,  a n d  I  w o u l d  m a k e  e v e r y b o d y  g o  t o  t h e  

b o a r d  a n d  g u e s s  w h a t  t h e  m o d e l  w a s  g o i n g  t o  s a y .  W h a t  I  w a s  t r y i n g  t o  

d o — a s i d e  o f  h a v e  f u n ,  w a s  t o  d e v e l o p  o u r  i n t u i t i o n .  A n d  t h e  b e s t  w a y  t o  

l a y  i t  o u t  i s  t o  a d m i t  i n  f r o n t  o f  y o u r  c o l l e a g u e s  w h a t  y o u  t h i n k  i t  i s ,  a n d  

t h e n  o f  c o u r s e  w h e n  y o u  a r e  w r o n g ,  t h a t  r e a l l y  g i v e s  y o u  a  v i s c e r a l  r e a s o n  

t o  d i g  i n  t h a t  m o d e l  a n d  s e e  w h a t ’ s  g o i n g  o n .  A n d  i t  w a s  a  v e r y  e x c i t i n g  

g r o u p .  W e  h a d  a  l o t  o f  f u n  d o i n g  i t ,  a n d  w e  l e a r n e d  a  l o t  a n d  w o r k e d  

c o l l e c t i v e l y .

I  d i d  s o m e t h i n g ,  a n d  I  l a t e r  d i s c o v e r e d  [ t h a t ]  u n i v e r s i t y  p r o f e s s o r s  d o  

a l l  t h e  t i m e .  I  c o u l d n ’t  k e e p  u p  w i t h  t h e  l i t e r a t u r e ,  i t  w a s  t o o  b i g .  I  w a s  t o o  

b u s y ,  I  w a s  i n v o l v e d  i n  a  l o t  o f  n a t i o n a l  a n d  i n t e r n a t i o n a l  p r o g r a m s ,  w h i c h  

I  w i l l  t a l k  a b o u t  i n  a  m i n u t e .  A n d  a s  a  r e s u l t  o f  t h a t ,  I  w o u l d  a s s i g n  b l o c k s  

o f  l i t e r a t u r e  t o  v a r i o u s  s t u d e n t s  t o  r e a d .  A n d  t h e y  w o u l d  r e a d ,  a n d  t h e n  

t h e y  w o u l d  p r e s e n t  l e c t u r e s  o n  i t ,  l i k e  a  r e a d i n g  g r o u p .  A n d  t h e n  I  w o u l d  

d o  a  f e w  a s  w e l l ,  a n d  w e ’ d  d i v i d e d  i t  u p .  A n d  t h a t  w a y  w e  c o u l d  d i g e s t  t h e  

l i t e r a t u r e  m u c h  m o r e  q u i c k l y  t h a n  i f  w e  h a d  t o  d o  i t  a l o n e .  S o  I  n o t  o n l y  

d i d n ’t  l i s t e n  t o  t h e  a d v i c e  I  g o t  i n  1 9 7 5  t o  b a c k  a w a y  f r o m  t h e  s t y l e ,  I  

a d o p t e d  i t  a n d  e m b r a c e d  i t  w h o l e h e a r t e d l y .

A t  t h e  s a m e  t i m e  I  w a s  w o r k i n g  w i t h  c l i m a t i c  c h a n g e  t o  b r o a d e n  t h e  

p a r a d i g m  t o  i n c l u d e  m u l t i p l e  d i s c i p l i n e s .  A n d  t h e  l a r g e r  w o r l d  o f  

a t m o s p h e r i c  s c i e n c e  w a s  b e g i n n i n g  t o  r e c o g n i z e  t h a t  p a r t  o f  i t s  n e x t  p h a s e  

w o u l d  b e  a s  a  p a r t n e r ,  p a r t i c u l a r l y  w i t h  p e o p l e  i n  a g r i c u l t u r e ,  

o c e a n o g r a p h y  a n d  h y d r o l o g y .  A n d  B o b  W h i t e ,  w h o  h a d  b e e n  t h e  h e a d  o f  

N O A A ,  w h o  n o w  w h e n  h e  l o s t  t h a t  p o s i t i o n  o r  r e t i r e d ,  I  c a n ’t  r e m e m b e r
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which, set up through the National Academy of Sciences the Climate 
Research Board. And he then had summer workshops, two to three week 
long workshops in Woods Hole in 1978, 1979, in which he tried to define 
the new evolving direction of climate research. And I remember being 
invited by Bob to the first workshop. I was the only one there, out of 
mostly traditional meteorologists, atmospheric scientists, arguing that we 
needed to have a multi- and eventually interdisciplinary approach. Wow, 
what shout-outs, what fights, what threats that was. Bob, you know, sitting 
there above the battle adjudicating it, sort of sticking my neck out, 
y’know, into the chopping block to fight these battles. And it was not very 
pleasant. I can remember some pretty nasty events. Bob Dickinson was 
about the only guy there backing me up in these kinds of fights.

Then we came back the next year, and Bob White had added Mickey 
Glantz, and added Ken Hare, and added Norman Rosenberg. And all of a 
sudden there were now four or five of us fighting to include integrative, 
interdisciplinary components. And it wasn’t so controversial anymore. 
People have to get used to things. And Bob was absolutely brilliant in his 
capacity to evolve group consensus slowly over time. And I was the 
sacrificial lamb initially, and I was of course very willing. I was in fact 
thrilled that he asked me, although these were stressful times. They also 
kept me on the road, they kept me away from NCAR. And my 
productivity was maintained by large measure through having people from 
the outside—students programming the computer, based upon the 
discussions we had in my office when I was around, the half time that I 
was around—for going over how we ought to do things.

Now in 1976,1 decided [that] I wanted to learn how to teach, and I 
hadn’t really done more than lectures. So I was invited by Jim Hayes and 
Wally Broker at Lamont-Doherty Geological Observatory to spend a 
quarter with them. So I became a UCAR affiliate professor, and evolved a 
course in climate modeling, which was a sort of zero-dimensional theorem 
proof class about how feedbacks worked, and what transients were, and so 
forth. And I taught this to the students of Wally and Jim Hayes. They 
included people like Bill Rudiman, was one of the students in that class. 
And later on when I did it three years later, Alan Mix and Doug 
Martinson, the people that were involved in SPEC map. And these were 
geologists who had had some math, but didn’t know much about 
atmospheric science. So starting with zero-dimensional models and 
explaining things was a good ground up way to do it.

Meanwhile, while I am there I am getting taught by these people all 
about geology, and all about paleoclimate, and the absolute essential need 
to use the paleoclimatic record as the backdrop against which we calibrate 
our understanding of the tools that we used to make predictions of the 
future. We don’t use paleoclimate, that is historic situations, to give you 
analogies to the future. Because the global change stresses—the land use 
changes, the atmospheric CO2 and aerosol forcings—they are all going to 
be different than anything that’s ever occurred in history. What you do is
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y o u  u s e  t h e m  t o  d e r i v e  t h e  m o d e l s  a n d  t o  t e s t  t h e  m o d e l s .  A n d  I  b e g a n  

a g a i n  t o  b r o a d e n  m y s e l f  i n c r e a s i n g l y  a s  a n  i n t e r - d i s c i p l i n a r i a n ,  p l u s  t h e r e  

w a s  t h e  v e n u e  o f  c l i m a t i c  c h a n g e  t h a t  w a s  s i t t i n g  t h e r e ,  w a i t i n g  t o  p u b l i s h  

t h e s e  p a p e r s  w h e n  p e o p l e  m e t  t h e  r e v i e w  c r i t e r i a  o f  c r o s s - d i s c i p l i n a r y  

c o m m u n i c a t i o n ,  m u l t i d i s c i p l i n a r y  a c c u r a c y ,  a n d  i n t e r d i s c i p l i n a r y  

o r i g i n a l i t y .

S o  t h e  p r o c e s s  b e g a n  t o  e m e r g e ,  a s  t h e  d e v e l o p m e n t  o f  i n t e g r a t i v e  

s t u d i e s  a n d  c l i m a t e  w a s  g o i n g  t o  b e  d e f i n e d  m u c h  m o r e  b r o a d l y  t h a n  

a t m o s p h e r i c  s c i e n c e .  A n d  a t  t h e  s a m e  t i m e  t h e  j o u r n a l  w a s  t h e r e  t o  h e l p  

p u b l i s h  t h e s e  t h i n g s .  A n d  n o w  w e  h a d  o f f i c i a l  s u p p o r t  i n  t h e  f o r m  o f  B o b  

W h i t e  a n d  t h e  c l i m a t e  r e s e a r c h  b o a r d  a t  t h e  a c a d e m y  t o  b r i n g  i t  f o r w a r d .  

A n d  F r a n c i s  B r e t h e r t o n  b e g a n  t o  w o r k  w i t h  N A S A  i n  d e v e l o p i n g  E a r t h  

S y s t e m s  S c i e n c e .  J u s t  a r o u n d  t h a t  t i m e  i n  t h e  l a t e  1 9 7 0 ’ s  I  g o t  a  p h o n e  

c a l l  f r o m  B i l l  H a y  f r o m  t h e  U n i v e r s i t y  o f  M i a m i ,  w h o  I  h a d  m e t  a s  a n  

N C A R — I  t h i n k  h e  w a s  a  m e m b e r s  r e p . — a n d  h e ,  a s  a  g e o l o g i s t  a n d  

p a l e o c l i m a t o l o g i s t  s a i d ,  I  h a v e  a  y o u n g  s t u d e n t  w h o  i s  v e r y  i n t e r e s t e d  i n  

c l i m a t e ,  a n d  h e  h a s  b e e n  d o i n g  p a l e o g e o g r a p h i c  r e c o n s t r u c t i o n s ,  y o u  

k n o w ,  w h e r e  t h e  c o n t e n t s  w e r e  i n  t h e  C r e t a c e o u s ,  a n d  w a n t s  t o  f i g u r e  o u t  

w h a t  t h a t  m e a n s  c l i m a t i c a l l y .  I  c a n ’ t  r e a l l y  h e l p  h i m  d o  t h e  c l i m a t e ,  w i l l  

y o u  t a k e  h i m  i n  y o u r  g r o u p ,  I ’ l l  p a y .  S o  I  w a s  d e l i g h t e d  t o  h a v e  E r i c  

B a r o n  j o i n  o u r  g r o u p .  A n d  h e  w a s  t h e r e ,  a n d  I  i n t r o d u c e d  h i m  t o  S t a r l y ,  

a n d  t h e y  r o o m e d  t o g e t h e r .

A n d  t h a t  l e d  t o  m a n y  c o l l a b o r a t i o n s  b e t w e e n  S t a r l y  a n d  E r i c  a n d  m e ,  

w h e r e  w e  n o w  b e g a n  t o  i n c o r p o r a t e  g e o l o g i c  i n f o r m a t i o n  i n t o  o u r  

m u l t i d i s c i p l i n a r y  p e r s p e c t i v e ,  a n d  e v o l v e d  t o w a r d  e v e n  b r o a d e r  i n t e g r a t i v e  

s t u d i e s .  I n  f a c t  E r i c  t h e n  l a t e r  w a s  h i r e d  b y  A A P ,  a n d  w o r k e d  w i t h  W a r r e n  

W a s h i n g t o n  a f t e r  h e  b e c a m e  a n  A S P  p o s t - d o c ,  o n  u s i n g  t h e  g e n e r a l  

c i r c u l a t i o n  m o d e l  f o r  C r e t a c e o u s  s i m u l a t i o n s .  A n d  o f  c o u r s e  E r i c  t h e n  

l a t e r  o n  w a s  h i r e d  b y  J o h n  D u t t o n  t o  c r e a t e  t h e  v e r y  b r o a d l y  

i n t e r d i s c i p l i n a r y  E a r t h  S y s t e m s  S c i e n c e  C e n t e r  a t  P e n n  S t a t e — o n e  o f  t h e  

f e w  u n i v e r s i t i e s  i n  t h e  w o r l d  t h a t  a c t u a l l y  w o u l d  a l l o w  a  s p l i t  b e t w e e n  

d e p a r t m e n t s ,  w h e r e  E r i c  c o n t r o l l e d  t h e  m o n e y  f o r  s l o t s  a n d  t h e  

d e p a r t m e n t s  c o n t r o l l e d  t h e  t e n u r e .  B u t  i f  t h e  d e p a r t m e n t s  i n s i s t e d  o n  t h e  

d i s c i p l i n a r y  n a r r o w  m i n d e d  p e r s o n  E r i c  d i d n ’ t  h a v e  t o  g i v e  t h e m  t h e  

m o n e y .  I t  w a s  a  b r i l l i a n t  d e s i g n  t o  g e t  a r o u n d  t h e  u n i v e r s i t y  d i s c i p l i n a r y  

n a r r o w  m i n d e d n e s s ,  w h e r e  t h e y  o n l y  w a n t e d  t o  p r o m o t e  p e o p l e  w h o  d i d  

d i s c i p l i n a r y  o r i g i n a l i t y .  S o  E r i c  s p e n t  a  n u m b e r  o f  y e a r s  w i t h  u s ,  a n d  h e  

b r o a d e n e d  u s  a n d  w e  b r o a d e n e d  h i m .  I  t h i n k  i t  w a s  r e a l l y  N C A R  a t  i t s  

f i n e s t — y o u  k n o w ,  h e l p i n g  t o  c r e a t e  a  n e w  d i r e c t i o n  f o r  t h e  c o m m u n i t y ,  

w h i l e  a t  t h e  s a m e  t i m e  i m p r o v i n g  o u r  r e s e a r c h  p r o d u c t .

I n  t h e  l a t e  1 9 7 0 ’ s  t h e r e  w e r e  a  n u m b e r  o f  o t h e r  e v e n t s .  I  h a d  

m e n t i o n e d  S t a r l y  T h o m p s o n  a r r i v i n g ,  a n d  y o u  a s k e d ,  B o b ,  w h a t  t h e  

c l i m a t e  s e n s i t i v i t y  g r o u p  w a s  d o i n g .  I  b e g a n  i n c r e a s i n g l y  t o  r e a l i z e  t h a t  i t  

d i d n ’t  m a t t e r  w h a t  C O 2 d o u b l i n g  i n  e q u i l i b r i u m  m e a n t ,  t h e  c l a s s i c a l  t h i n g  

t h a t  p e o p l e  w o r k i n g  o n  i t — w h a t  r e a l l y  m a t t e r e d ,  a n d  I  l e a r n e d  t h i s  f r o m  

e c o l o g i s t s  a n d  a g r o n o m i s t s ,  p e o p l e  I  h a d  m e t  a t  B o b  W h i t e ’ s  c o n f e r e n c e s
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a n d  t h e  D e p a r t m e n t  o f  E n e r g y  h a d  s e t  u p  s e v e r a l  w o r k s h o p s ,  a n d  I  w a s  

p a r t  o f  t h e m ,  t o  d o  i n t e g r a t i v e  s t u d i e s .  D a v i d  S l a d e  a t  D O E  h a d  i n h e r i t e d  

t h e  C I A P  w o r k ,  a n d  w a s  s e t t i n g  u p  a  m a s s i v e  p r o g r a m  t o  l o o k  a t  a  f u l l ­

b l o w n  c r o s s - d i s c i p l i n a r y  a s s e s s m e n t  o f  t h e  g r e e n h o u s e  p r o b l e m .  I n  f a c t ,  

h e  h a d  R o g e r  R e v e l l e ,  w i t h  w h o m  I  w o r k e d  v e r y  c l o s e l y ,  d i r e c t i n g  t h i s  

p r o g r a m .  A n d  w e  e v o l v e d  w h a t  w e  c a l l e d  i n t e g r a t e d  a s s e s s m e n t .  W e  

e v o l v e d  s t u d i e s  w h i c h  a r e  j u s t  n o w  t a k i n g  o f f .

U n f o r t u n a t e l y ,  i n  1 9 8 1  w h e n  t h e  R e a g a n  a d m i n i s t r a t i o n  t o o k  o v e r ,  

a n d  t h e y  r a n  o n  t h e  b a s i s  o f  e l i m i n a t i n g  e n v i r o n m e n t a l  a n d  s o c i a l  s c i e n c e s ,  

t h e y  l o o k e d  o v e r  t h i s  p r o g r a m  a n d  t h e y  c u t  t h i s  p r o g r a m  s i m p l y  b e c a u s e  i t  

w a s  e n v i r o n m e n t a l  a n d  s o c i a l .  A n d  i n  a  g r e a t  i d e o l o g i c a l  s c i s s o r s  w h i c h  

t h e n  l e d  t o  a  v e r y  c o n t r o v e r s i a l  h e a r i n g  i n  w h i c h  J o e  S m a g o r i n s k y ,  L e s t e r  

L e v ,  R o g e r  R e v e l l e  a n d  I  t e s t i f i e d  b e f o r e  t h e  s u b c o m m i t t e e  i n  t h e  h o u s e  o f  

j u n i o r  C o n g r e s s m a n  A l b e r t  G o r e ,  w h i c h  w a s  h i s  f i r s t  e v e r  c l i m a t e  h e a r i n g  

i n  w h i c h  w e  h a d  a n  u g l y  c o n f r o n t a t i o n  w i t h  t h e  n e w  D e p a r t m e n t  o f  

E n e r g y  p e o p l e ,  w h o  h a d  j u s t  c u t  t h e  R o g e r  R e v e l l e  p r o g r a m .  A n d  t h a t  w a s  

t h e  b e g i n n i n g  o f  A l  G o r e ’ s  i n v o l v e m e n t  i n  c l i m a t e ,  b e c a u s e  t h e  i n t e g r a t i v e  

p r o g r a m  w a s  b e i n g  c u t .  B e c a u s e  i t  i n v o l v e d  s t u d y  o f  w h a t — o f  s o  w h a t  i f  

t h e  c l i m a t e  c h a n g e s ,  a n d  w h a t  a r e  t h e  p o l i c y  i m p l i c a t i o n s ?  A n d  t h e  

R e a g a n  a d m i n i s t r a t i o n  w a s  h e l l - b e n t  a g a i n s t  l e t t i n g  a n y b o d y  d i s c u s s  a  

p o l i c y  i m p l i c a t i o n  t h a t  m i g h t  a f f e c t  t h e  f o s s i l  f u e l  i n d u s t r y ,  w h i c h  t h e y  

w e r e  p a t r o n s  o f .

B u t  I  g e t  a h e a d  o f  m y s e l f ,  b e c a u s e  l e t ’ s  g o  b a c k  t o  w h a t  S t a r l y  a n d  I  

w e r e  d o i n g .  W e  r e c o g n i z e d  t h a t  f r o m  a g r o n o m y  a n d  e c o l o g y ,  t h a t  t h e y  

d i d n ’t  c a r e  a b o u t  w h e t h e r  t h e  t e m p e r a t u r e  w a r m e d  u p  2 ° ,  t h e y  c a r e d  a b o u t  

w h e t h e r  i t  w a s  2 °  i n  t w e n t y  y e a r s ,  f i f t y  y e a r s  o r  a  h u n d r e d .  T h e  r a t e  o f  

c h a n g e  w a s  m u c h  m o r e  i m p o r t a n t  t h a n  t h e  a m o u n t  o f  c h a n g e .  B e c a u s e  t h e  

c a p a c i t y  o f  a  s y s t e m  t o  a d a p t ,  w h e t h e r  i t  i s  f a r m e r s  w h o  h a v e  s o m e ,  y o u  

k n o w ,  f o r e s i g h t  a n d  s o m e  r e s o u r c e s  t o  p l a n t  d i f f e r e n t  c r o p s  o r  i r r i g a t e  

d i f f e r e n t l y ,  o r  n a t u r e  w h i c h  d o e s  n o t  h a v e  t h o s e  r e s o u r c e s — t h e y  o n l y  

h a v e  t h e  g e n e t i c  e n d o w m e n t s  t h a t  t h e y  h a v e ,  b u t  t h a t  g i v e s  t h e m  s o m e  

d e g r e e  o f  f l e x i b i l i t y .  T h e  m o r e  r a p i d  t h e  c h a n g e s ,  t h e  m o r e  d a m a g e  i s  

d o n e  t o  n a t u r e .  S o  I  u n d e r s t o o d  r i g h t  a w a y  t h a t  w h a t  r e a l l y  m a t t e r e d  w a s  

t h e  t r a n s i e n t .

S o  S t a r l y  a n d  I  b e g a n  t o  t h i n k  a b o u t  t h i s  p r o b l e m ,  a n d  w i t h  N u s e t  

D o l f u s  a n d  S t a r l y  a n d  E r i c ,  I  s e t  a b o u t  m a k i n g  h o m e b r e w  w i n e .  W e  w o u l d  

h a v e  a b o u t  e v e r y  o t h e r  w e e k  a n  e t h n i c  f o o d  p a r t y .  B o b  C h e n  f r o m  M I T  

w a s  w o r k i n g  w i t h  u s  a s  w e l l ,  a n d  h e  w o u l d  m a k e  d i m  s u m .  A n d  N u s e t  

w o u l d  m a k e  b a k l a v a  a n d  T u r k i s h  t h i n g s ,  a n d  w e  a l l  w o u l d  m a k e ,  a n d  

S t a r l y  w o u l d  h a v e  t o  d o  s o m e  k i n d  o f  T e x a s  r i b s .  W e  w o u l d  a l l  h a v e  a  

d i f f e r e n t  e t h n i c  m e a l  e v e r y  o t h e r  w e e k ,  y o u  k n o w ,  a t  t h e  h o u s e .  S o  t h e n  

w e  g o t  t h i s  w h o l e  w i n e  a p p a r a t u s ,  a n d  w e  w e r e  s i t t i n g  t h e r e  a n d  

s c r u n c h i n g  g r a p e s ,  a n d  m a k i n g  a l s o  p l u m  w i n e  f r o m  t h e  b a c k y a r d  p l u m s ,  

a n d  h a v i n g  a  g o o d  t i m e .  A n d  w h i l e  w e  w e r e  s i t t i n g  a r o u n d  d o i n g  t h i s ,  w e  

w e r e  t a l k i n g  s c i e n c e .  A n d  I  r e m e m b e r  o v e r  s o m e  v e r y  b a d  w i n e  t h a t  w e  

m a d e ,  S t a r l y  a n d  I  t h i n k i n g ,  y o u  k n o w  t h i s  t r a n s i e n t  i s  r e a l l y  m o r e
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interesting than we had realized. Because it isn’t just the rate of global 
average temperature change that matters, but that the middle of continents 
are going to warm up much more rapidly than will the middle of the 
tropical oceans, because the upper mixed layer, a hundred meters thick, is 
going to respond on the timeframe of years, whereas the middle of 
continents would respond on the timeframe of weeks to months. But what 
about the high latitude oceans, where the cold and salty water sinks to the 
bottom, and it’s hundreds of meters deep or greater? Its thermal relaxation 
time could be on the order of decades to centuries. So what that means is 
the middle of continents warms up rapidly; the middle of oceans, an order 
of magnitude slower; and the high latitude oceans an order of magnitude 
slower than that. And therefore during the transition toward equilibrium, 
what would happen is the temperature difference from land to sea and 
equator to pole would be skewed, relative to that in equilibrium. If you 
skew the temperature difference, you skew where the storms are. You 
skew the nature of the circulation systems.

And we looked at each other and we said, that’s the problem. The 
CO2 problem will not be handled by equilibrium calculations anymore, 
everything else must be a transient. And this evolved with students, with 
the kinds of discussions that took place informally over making wine, and 
in the sort of atmosphere where everybody was free to guess what each 
other’s computer model was going to say the next day. And there was no 
such thing as a wrong answer, we all laughed together when we were 
wrong, and we all strutted a little bit when we were right.

At the same time that this was going on, the international community 
was beginning to think about climate as more than just a research problem. 
And there was at that time Bob White again was the co-chair with 
Federoff from the Soviet Union of the First World Climate Conference, to 
take place in Geneva in February of 1979. I remember well that there were 
going to be a number of formal talks, one given by Sir John Mason, who 
was then heading the British Met. Office. And he had just published a 
paper in which he had said that the atmosphere is resilient and is “Want to 
Make Fools” of those who don’t understand the resilience, somehow 
implying that there would be no climate change from human activities, 
completely inconsistent with the work of people like John Mitchell and his 
very laboratory, let alone Tom Wigley or us. And I knew there would be 
confrontation at this meeting. There was an energy and climate 
presentation by Wolf Hafla and Jill Yeager. There was agriculture and 
climate, and there was even Ralph Dodge, the man who was an economist 
from Wyoming, who remember we mentioned in connection with CIAP, 
who was going to present a discussion of economics and climate. So this 
meeting was well structured.

Now I remember going, and Federoff getting up and in his speech 
delivering an ideological blast, claiming that there’s a world food crisis, 
and that’s due to climate fluctuations that have induced changes, but the 
underlying cause is not climate, it was “the manipulation of monopolistic
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capital” he said. I remember it well. I was sitting next to Mickey Glantz, 
and I remember saying something to the effect, I said, that son of a bitch! 
The most monopolistic capital block ever manipulated was the Soviet 
purchases of grain in 1972 and 1974, driving up the prices and starving 
people in India when they couldn’t afford to purchase on the markets.
And I start to raise my hand to skewer this guy, and Glantz grabs my hand 
and puts it down. He says, no wait, wait, this is the Co-Chair—you got to 
give him a chance to bluster, he is a Soviet. This is Mickey, who had 
skewered anybody he could ever see in sight, calming me down. So I said, 
okay I’ll wait. That night Bob White had a reception, and Mickey and I are 
there. And we are at Bob’s apartment, and I am fulminating about 
Federoff’s crap and Mickey says, yeah I shut him up. And Bob said, thank 
you Mickey, I couldn’t believe that you would shut him up. And he said, 
Federoff has to say that, that was the price of his going. If he says it again, 
Bob looked at me, skewer him, but he probably won’t—he never did. We 
didn’t have to have the confrontation, and I learned a good lesson. I hope 
Mickey learned that lesson too. He was the one who stopped me. I have 
had to, on occasion, constrain him. So it was very entertaining that I 
needed the constraint at the time, and it was appropriately done.

I remember a couple of other serious issues at that World Climate 
Conference. Mason got up and strutted across the room and gave his want 
to be—make the atmospheres want to be resilient and is going to make 
fools of people who don’t understand it. This time I could not be 
constrained by Mickey. And I raised my hand, and I was really angry, 
because I had privately talked with him about the fact that we had lots of 
climate sensitivity experiments. And there was no way you could argue 
that there was no sensitivity to the climate, to several watts per square 
meter of forcing. Ramanathan had shown clearly how that was distributed 
between surface evaporation, downward re-radiation and so forth. We 
understood it pretty well. And Mason is out there spouting, and doesn’t 
know what he’s talking about. So I raised my hand and I said: Professor 
Mason, I’m sorry I didn’t know the atmosphere is resilient to climate 
changes—to forcing, because if I had, even though this is February, I 
should have brought my bathing suit instead of my skis. And he said:
Well Steve, you would be a bad climatologist. I said, no maybe the other 
point, John is it’s not resilient, because it’s a hundred watts of energy per 
square meter different between winter and summer, and the fact that 
winter is cold and summer is warm is exactly proof that the system isn’t 
resilient—that the system responds, and what we have to do is figure out 
quantitatively what’s going on.

Mason also said at the meeting that the SST’s we used to think were 
going to be an ozone depleter, but now we know from new and improved 
chemistry they slightly improve, they slightly increase ozone. He said, 
wouldn’t that be an expensive way to maintain the ozone layer—ha ha ha! 
And I got up and I said: But John, you correctly mentioned that the 
complexities of nonlinear dynamics and chemistry made the calculations
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of SST’s go from an ozone reduction to a slight increase, but you forgot to 
mention that those very same complexities made the original calculations 
of fluorocarbon decreases, which were small, very large. Why don’t you 
be symmetrical and say that when we fool around with the system without 
understanding that some things are going to get better, and other things are 
going to get worse.

So that was where already the battle lines that later on became the 
contrarian debate with IPCC and National Academy studies was already 
getting set up. And I can remember going to a cocktail party that night, 
and a British scientist who was a little bit inebriated, a very senior person, 
was so offended by my rather snide way of dealing with his hero John 
Mason, that he started shouting and cursing at me, you know four letter 
words: You think you’re so smart, and we all know that this is not the way 
that any civilized person behaves. And as—this is as Chuck Leith and 
Barney Boville and I were about to step into the elevator. And I remember 
very proudly Barney stepping out, grabbing me and pulling me out of the 
elevator, and looking at Gasgill who had said this. And he said: Sir, you 
are loud, drunk, and have insulted my friend, and I won’t ride with you. It 
was really just . . .

END OF TAPE 5, SIDE 2
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Schneider:

Chervin:

Schneider:

Chervin:

TAPE 6, SIDE 1

. . . part of tape number 6. It’s now 12:01 a.m. on the 12th of January,
2002. We are still in Stephen Schneider’s living room in Stanford, 
California and we are continuing on the First World Climate Conference, 
which took place in 1979.

In Geneva.

Okay.

I was setting up that the beginning of confrontation, rather than friendly 
discussion over climate was starting. Ten years later it was honed to a high 
art, but we will leave that contrarian debate discussion for later on. Two 
more stories from the World Climate Conference to really drive home how 
passions have become inflamed by this subject. First, there was the 
question raised by Bob White whether this should be a ministers’ meeting 
to discuss policy to deal with climate. There was Jill Yeager, me, Mickey, 
Walt Roberts, and others who felt that was a good idea, if the meeting 
were carefully structured, and the agenda was relatively benign and agreed 
to in advance. There was John Mason and a number of others who 
absolutely insisted with passion and anger that a ministers’ meeting is 
vastly premature. How dare we think about policy to a problem that has 
not yet been scientifically solved! It reminded me of the debates at CIAP 
with Dick Lindzen and Mike McCracken almost a decade earlier.

The second exchange I remember is when Ralph D ’Arge gave his 
talk on economics, and again Mason, but others joining him excoriated 
D’Arge in the nastiest tones for daring to calculate the costs of climate 
change when “we haven’t got a clue what the climate change is going to 
be.” So what Mason missed was that you need to begin the multi­
disciplinary process of asking the question—“So what if the climate 
changes?”—to begin to set up the question about whether or not we want 
to take the risks, long before we have the final “definitive answer.” And as 
we now know, what’s the probability of a definitive is the fundamental 
question. It’s a stupid word that has no meaning in the context of climate, 
because nothing is ever definitive. It’s all differing degrees. So the 
questions were not well framed at the time. The debates were not very 
competent, but they certainly were passionate, and they were presaging 
exactly what was going to happen in the late 1980’s, after the heat waves 
turned climate into a world political problem. But the first World Climate 
Conference was where it began.

Shortly after this evolution toward Earth Systems Science thinking, 
and the beginnings of the evolution of global change, Francis Bretherton 
for health reasons decided that he was going to step down from his dual 
job of President of UCAR and Director of NCAR. After the early
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confrontations and arguments, some might have thought that a number of 
us would be glad to not have to have Francis to fight with. I was 
exceedingly disappointed, because Francis had grown not just in stature, 
but in breadth, knowledge, and in support to those of us who had a broader 
vision than just solving straightforward problems. And I was of course 
concerned about who was going to fill this vacuum, and where are we 
going to go? And what was going to happen to the movement toward 
integrative and interdisciplinary studies, since they still were relatively 
controversial, and there was still a widespread belief that interdisciplinary 
quality was an oxymoron. Climatic change had turned the corner, and was 
beginning regular publications, and was developing the reputation of being 
able to publish quality papers in interdisciplinary science, by enforcing its 
standards of multi-disciplinary accuracy and interdisciplinary originality. 
But it was still early in the game, and it had not been widely accepted as a 
leading intellectual venue quite yet in the late 1970’s and very early 
1980’s.

In the vacuum between the designation of a new president of UCAR 
designate, and Francis’ announcement of retirement, it was suggested to 
me by several in leadership capacity at NCAR that, rather than my 
applying to be promoted to Senior Scientist, the very thing Francis had 
warned me I would have trouble achieving if I continued my integrative 
studies and having students do my work, rather than single authorship 
papers—his warning was very prophetic. Because I was told, you’re really 
a university professor, you are not a bench scientist, and this isn’t the 
place you should be, so why don’t you move on. And this is just when I 
was beginning to believe that NCAR and places like NCAR needed to 
serve that integrating function that was so difficult to do in the 
universities, because of blocks in promotion and disciplinary tenure 
obstacles, that there was no way I was going to move on. This was 
precisely the place that should be doing this kind of thing. And in fact, 
when members of Congress came to NCAR, or there were NSF 
presentations, I was routinely wheeled out, placed in front of them, and 
used as exhibit A of how relevant NCAR was to addressing real world 
problems. So I quite bluntly told these powers that be: you know, you 
can’t turn around and use me as an advertisement for a false premise, 
because if you do I am going to tell the people in power precisely what the 
game is. This led to very unpleasant interactions—ugly would be a mild 
description.

Then all of a sudden the word came through that the president 
designate for UCAR was none other than Robert M. White, and 
immediately all hostility ceased. My nomination for Senior Scientist was 
put forward, was successfully completed. Bill Hess was brought in as 
Bob’s director, and what they decided to do with me was to acknowledge 
that my strength was in dealing with students and in ideas, and I was asked 
to head the very Advanced Study Program that brought me into NCAR in 
the first place. And they said, would you head the visitors program, the
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p o s t - d o c  a n d  t h e  g r a d u a t e  r e s e a r c h  p r o g r a m ?  A n d  i t  w a s  a  w o n d e r f u l  

o p p o r t u n i t y  t h a t  I  a c c e p t e d  w i t h  r e l i s h .

I  f o r g o t  t o  m e n t i o n  o n e  t h i n g  i n  t h e  1 9 7 0 ’ s ,  a n d  w h e n  w e  t y p e  t h i s  

u p  w e  h a v e  t o  s h o v e  t h i s  b a c k w a r d .  O n e  o f  t h e  m o s t  e n t e r t a i n i n g  g u y s  I  

e v e r  w o r k e d  w i t h  w a s  n o t  e v e n  a n  a t m o s p h e r i c  s c i e n t i s t ,  b u t  a  b i o p h y s i c i s t  

n a m e d  S t e v e  W a r r e n .  H e  w a l k e d  u p  t o  m e  o n  t h e  s t r e e t  i n  1 9 7 6 ,  w h e n  I  

h a d  j u s t  w r i t t e n  m y  b o o k  The Genesis Strategy. A n d  h e  h a d  r e a d  t h e  b o o k ,  

a n d  h e  s a i d :  I  w a n t  t o  w o r k  i n  c l i m a t e ,  h o w  d o  I  d o  t h a t ,  I ’v e  b e e n  d o i n g  

b i o p h y s i c s ?  A n d  I  s a i d :  y o u  a p p l y  t o  t h e  a d v a n c e d  s t u d y  p r o g r a m ,  j u s t  l i k e  

I  d i d ,  a n d  j u s t  l i k e  J i m  C o a k l e y  d i d ,  a n d  j u s t  l i k e  J e r r y  N o r t h  d i d ,  b e c a u s e  

i t  a l w a y s  t a k e s  o n e  o r  t w o  p e o p l e  f r o m  o t h e r  f i e l d s  e v e r y  y e a r  t o  b e  

c o n v e r t e d  t o  a t m o s p h e r i c  s c i e n c e .  A n d  i n d e e d  h e  a p p l i e d ,  a n d  h e  g o t  i n .  

A n d  w h e n  h e  c a m e  t h e r e ,  w h a t  h e  a n d  I  w o r k e d  o n  w a s  a  r e f i n e m e n t  o f  t h e  

B o d i q o  S e l l e r s  m o d e l s ;  a n d  t h e n  a  p a p e r  w h i c h  s h o w e d  t h a t  R i c h a r d  

L i n d z e n  a n d  h i s  s t u d e n t  B r i a n  F a r r e l l ,  w h o  h a d  t r i e d  t o  s h o w  t h a t  N o r t h ’ s  

m o d e l  w a s  n o  g o o d  b e c a u s e  i t  w a s  a  d i f f u s i v e  b a s e d  m o d e l  a n d  d i d  n o t  

h a v e  a  p r o p e r  H a d l e y  c e l l .  S o  t h e y  p r o p o s e d  t h e  m e t h o d  f o r  d e a l i n g  w i t h  

t h e  H a d l e y  c e l l .

A n d  w h a t  S t e v e  a n d  I  d i d  i s  w e  s a i d ,  I  d o n ’t  c a r e  i f  y o u r  m e t h o d  

l o o k s  t h e o r e t i c a l l y  i n t e r e s t i n g ,  h o w  w e l l  d o e s  i t  p e r f o r m  i n  t h e  r e a l  w o r l d ?  

S o  w e  u s e d  t h e  s e a s o n a l  c y c l e  a s  a  t e s t ,  a n d  w h a t  w e  d i d  i s  w e  u s e d  t h e  

N o r t h  m o d e l ,  t h a t  i s  a  d i f f u s i v e  m o d e l  ( r e a l l y  i t ’ s  B o d i q o  S e l l e r s ) ,  a n d  w e  

s h o w e d  t h a t  w h e n  y o u  u s e  s e a s o n a l  c y c l e s ,  i t  d o e s  a  v e r y  b a d  j o b  o f  

p r e d i c t i n g  f l u x e s  i n  t h e  s u b t r o p i c a l  z o n e s  a s  a  f u n c t i o n  o f  l a t i t u d e  a n d  

s e a s o n ,  b u t  d o e s  v e r y  w e l l  i n  t h e  m i d - l a t i t u d e s .  T h e n  w e  u s e d  t h e  L i n d z e n  

a n d  F a r r e l l  m o d e l  a n d  s h o w e d  i t  w a s  e v e n  w o r s e .  S o  o u r  c o n c l u s i o n  w a s :  

Y o u ’r e  a b s o l u t e l y  r i g h t ,  D i c k ,  t o  c r i t i c i z e  d i f f u s i o n  b e c a u s e  i t  d o e s n ’t  

w o r k  i n  t h e  t r o p i c s ,  a n d  w h a t  y o u  s u b s t i t u t e d  i s  e v e n  w o r s e  t h a n  w h a t  w a s  

t h e r e  b e f o r e .  A n d  t h a t  f u r t h e r  c o n t i n u e d  m y  h a p p y  r e l a t i o n s h i p s  w i t h  D i c k  

L i n d z e n .

S t e v e  t h e n  g o t  i n t e r e s t e d  i n  r a d i a t i v e  t r a n s f e r ,  w o r k e d  w i t h  W a r r e n  

W i s c o m b e ,  w h o  w e  h a d  h i r e d  i n  t h e  c l i m a t e  s e n s i t i v i t y  g r o u p  t o  d e v e l o p  

r a d i a t i v e  t r a n s f e r  m o d e l s .  A n d  W a r r e n  a n d  S t e v e  e v o l v e d  s o m e  D e l t a  

E d i n g t o n  m o d e l s ,  w h i c h  t h e n  l a t e r  o n  b e c a m e  s t a n d a r d  u s e  i n  a e r o s o l s .

A n d  t h e y  a l s o  a p p l i e d  t h e m  t o  f i g u r e  o u t  t h e  a l b e d o  o f  s n o w  w i t h  

i m p u r i t i e s — s o m e t h i n g  t h a t  t h e n  t u r n e d  S t e v e  i n t o  a  s n o w  e x p e r t ,  f o r  

w h i c h  h e  l a t e r  o n  b e c a m e  a  p r o f e s s o r  a t  t h e  U n i v e r s i t y  o f  W a s h i n g t o n ,  

w h e r e  h e  i s  n o w  a  w o r l d  l e a d i n g  g u y  o n  c r y o s p h e r e  a n d  c l i m a t e .

O n e  o t h e r  i t e m  a b o u t  t h e  1 9 7 0 ’ s  t h a t  w a s  p a r t l y  r e s p o n s i b l e  f o r  m y  

u n p l e a s a n t  i n t e r a c t i o n s  w i t h  s o m e  N C A R  h i g h e r - u p s  a b o u t  m y  s t y l e  b e i n g  

i n a p p r o p r i a t e  t o  w h a t  t h e y  b e l i e v e  r e s e a r c h  s c i e n t i s t s  s h o u l d  b e  d o i n g .

A n d  t h a t  i s  w h e n  I  w r o t e  The Genesis Strategy i n  1 9 7 6 ,  i n  w h i c h  I  s t i l l  

p r o u d l y  r e m e m b e r  o n  p a g e  1 1 ,  I  p r e d i c t e d  t h a t  g r e e n h o u s e  g a s e s  a n d  

p e r h a p s  a e r o s o l s  w o u l d  c a u s e  a — a n d  t h e  v e r y  w o r d  I  u s e d  w a s  

“ d e m o n s t r a b l e ”  I P C C ,  a b o u t  t w e n t y  y e a r s  l a t e r  s a i d  “ d i s c e r n a b l e ” — i t
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Chervin:

Schneider:

would cause a “demonstrable” change in climate by the end of the century. 
And that book had substantial influence on a number of young scientists, 
and later on several of them applied to ASP. And I did not know until after 
they were there that it was because of that book. And not just that book, 
but they found out about that book because Paul Erlich and Carl Sagan 
had both independently mentioned to Johnny Carson that you shouldn’t 
just have us as your two scientists, you should get this guy Schneider. So I 
did in the summer of 1977 four Carson shows. The very first one he was 
not there and Steve Allen was there. And it was the thrill of a lifetime to 
sit there with a guy who I respected as clever and funny and discuss in 
popularized terms the nature of why the public should care about 
atmospheric science.

Then I did three programs with Johnny that really worked out very 
well. One thing that people didn’t know about how Carson worked is you 
work out with his producer in advance the questions. You also give the 
producer the answers. They have the questions and they have the answers. 
And what I observed the first time I went on with Johnny, he would ask a 
question, I might get half-way through the answer. And he would sort of 
hesitatingly stop and say, “but wouldn’t it be . . .?”—and he got the 
answer, and I would say, “Yes!” and the audience would be amazed at his 
perspicacity and intuition. He actually was a smart guy, and he really did 
catch on quickly, but it was the ultimate in showbiz. Even though we 
didn’t stage or modify the truth, the relative order in which things came 
out, remember it was entertainment. I had to join the union, oh, not Screen 
Actor’s Guild, it was . . .

AFTRA?

AFTRA, the American Federation of Television and Radio Artists. I was 
paid an honorarium of the AFTRA minimum of three hundred bucks for 
this appearance, and that didn’t even cover my AFTRA dues, to show up 
on this program! And I was reminded this was entertainment, and 
therefore unlike the news program we could stage it and do it. So this 
was—it was a very good romance. Johnny and I got on very well. It was 
good programs, they liked it. And then my last program was in September 
of 1977, because I made the ultimate mistake, unwittingly. We were going 
over the usual array, and I had slightly different questions from before. 
And he started going back to earlier questions we had done before, and I 
didn’t like the idea of repeating stuff, because I had already been getting 
some comments from some of my atmospheric science colleagues, about: 
Hey, you are saying the same old stuff, can’t you say something new from 
program to program? So I changed the format, and I asked the audience, I 
said: L et’s take a vote, ladies and gentlemen, le t’s see i f  you know—how 
many o f you think the world is cooling? Most people thought the world 
was cooling. And how many people think i t ’s warming? And I said no, the 
world actually is warming, it’s just that we had a short-term cooling trend.
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We went over all this, and I did it sort of like a “Directors Now” with the 
audience. It worked out great, Johnny participated, I thought everything 
was fine. At the end of the program, you know, we shook hands and all 
that, and he walked away. You know, in the past he didn’t walk away, we 
had a conversation. I was wondering what was going on. The producer 
comes over to me and he said, Steve that was a brilliant show but it will 
probably be your last. And I said why? He said, you deviated from the 
script! You took over his program—that’s not for guests to do! Never got 
called back. However, as I later discovered when I had ASP post-docs, 
and they told me that they got interested in climate because they saw me 
on Johnny Carson and read The Genesis Strategy, I decided that that 
interlude was worth every minute.

This is out of order, because I forgot to do it when you asked me the 
question, Robert, about the things we were doing in climate sensitivity, 
and in the climate project. One of the things that was clear, even as early 
as 1973 and 1974, was that the real atmosphere is noisy, there’s a lot of 
weather variability. Therefore, how do you know whether a trend, even a 
ten-year trend, is noise or the signal of being forced by something like 
anomalies and ocean surface temperatures, volcanic eruptions or 
greenhouse gases, or aerosols for that matter, or the sun? In order to do 
that you had to distinguish the signal, which is the trend you want, from 
the noise, which is the background variability.

So I remember Larry Gates talking about this problem. And I 
remember that you and I were thinking about how can we formally do this 
in GCM’s? And I remember saying: you know Larry had an idea, and I 
got it from him, so it’s only right that we invite Larry to join us. So we did 
and the very first paper, the Chervin, Gates & Schneider in 1974, I think 
that was the actually—the first paper that used general circulation models 
to estimate signal noise ratios. No, we hadn’t gotten signal noise ratios, we 
were talking about time averaging as a way of reducing noise. So we used 
NCAR GSM’s, and we used the Oregon State GCM. And published a joint 
paper that set up the idea that you could use time averaging to reduce 
noise. But that clearly wasn’t good enough, because Jerry Namias at 
Scripps had long been arguing that anomalies in the North Pacific Ocean 
surface temperatures were causing tele-connections way downstream, and 
would have some possibility of predictability for season ahead weather 
anomalies. Not the GARP 1 objective, but part of the GARP 2 objective to 
get at least medium range—short range climate forecast, long range 
weather forecast.

And in order to do that, what we had to do was look at a very noisy 
flippy-floppy jet stream, and find out if we could see a statistically 
significant signal. You may remember better than I. So what we did is we 
evolved techniques to generate just pure noise in the model. That meant 
grabbing runs in which errors had been made. They were perfectly good 
noise sources—or to run the model by just flipping initial bits in the initial 
conditions and temperature, and allowing the Ed Laurenz predictability
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C h e r v i n :

Schneider:

p e r i o d  t o  b e  e x c e e d e d  i n  a  m o n t h  i n  w h i c h  t h e  s y s t e m  f o r g e t s  i t s  m e m o r y  

o f  i t s  i n i t i a l  s t a t e .  A n d  t h e n  f r o m  t h e r e ,  w e  w o u l d  g e n e r a t e  n o i s e  s t a t i s t i c s  

f r o m  w h i c h  w e  c o u l d  c o m e  u p  w i t h  a  s t a n d a r d  d e v i a t i o n  o f  t h e  

b a c k g r o u n d .  T h e n  w e  h a d  s o m e t h i n g  w h i c h  w e  c o u l d  c o m p a r e ,  t h e  

o b s e r v e d  d e l t a  o r  d i f f e r e n c e  b e t w e e n  a  c o n t r o l  a n d  a  d i s t u r b e d  e x p e r i m e n t ,  

a n d  t h e n  c o m p a r e  t h a t  d e l t a  t o  t h e  s i g m a ,  t h a t  i s  t h e  v a r i a n t s  i n  t h e  m o d e l .  

A n d  t h e n  w e  u s e d  T  t e s t s ,  a s  I  r e m e m b e r ,  t o  t r y  t o  d e t e r m i n e  s t a t i s t i c a l  

s i g n i f i c a n c e .

I t  w a s  a  v e r y  s i m p l e  m e t h o d .  I t  w a s  a  p o i n t  m e t h o d .  I t  a s s u m e d  t h a t  

t h e r e  w a s  n o  c o r r e l a t i o n  i n  s p a c e  f r o m  o n e  p o i n t  t o  t h e  n e x t ,  w h i c h  w a s  

c l e a r l y  a  s i m p l i f i c a t i o n  o t h e r s  c r i t i c i z e d  l a t e r .  B u t  t h a t  m e t h o d  i s  s t i l l  

f u n d a m e n t a l l y  w h a t ’ s  u s e d  t o d a y ,  w i t h  s p a t i a l  m o d i f i c a t i o n s .  Y o u  c a n  f i l l  

t h i s  i n  b e t t e r  t h a n  I .  B u t  j u s t  p u b l i s h i n g  a  s t a t i s t i c a l  m e t h o d  i s n ’ t  v e r y  

i n t e r e s t i n g ,  a n d  t h e r e f o r e  e v o l v i n g  s o m e  s c i e n c e ,  w h i c h  i s  c l i m a t e  

s e n s i t i v i t y ,  w a s  n e e d e d .  S o  t h e r e  w e r e  t w o  p a p e r s  I  t h i n k  t h a t  w e  d i d .  F i r s t  

w e  p u b l i s h e d  t h e  s t a t i s t i c a l  m e t h o d s  b y  t h e m s e l v e s ,  r i g h t  i n  t h e  Journal o f 
Atmospheric Sciences. A n d  t h e n  w e  p u b l i s h e d  a p p l i c a t i o n s .  A n d  t h e  

a p p l i c a t i o n s  w e r e  t h e  J e r r y  N a m i a s  w a r m  s p o t  a n o m a l i e s .  A n d  I  r e m e m b e r  

w h e n  w e  h a d  a  p l u s  a n d  m i n u s  t w o  d e g r e e  a n o m a l y  i n  t h e  N o r t h  P a c i f i c ,  i t  

c a u s e d  a  s t a t i s t i c a l l y  s i g n i f i c a n t  s i g n a l  r i g h t  o v e r  t h e  a n o m a l y ,  b u t  t h a t  w a s  

i t .  T h e  t e l e - c o n n e c t i o n  d o w n s t r e a m  w a s  a b s o l u t e l y  b u r i e d  i n  t h e  n o i s e .  

N o w  i f  w e  h a d  r u n  a  h u n d r e d  y e a r  e n s e m b l e  m a y b e  w e  w o u l d  h a v e  s e e n  

i t .  B u t  w e  d i d n ’t  h a v e  e n o u g h  n o i s e  d a t a ,  a n d  w e  d i d n ’ t  h a v e  e n o u g h  

a n o m a l y  e x p e r i m e n t  d a t a  t o  b e  a b l e  t o  d o  t h a t .

S o  w e  i n v e n t e d  a  n e w  t r i c k ,  w h i c h  o t h e r s  h a v e  s i n c e  c o p i e d ,  w h i c h  

w a s  t h e  s u p e r  a n o m a l y .  W e  t o o k  t h e  d i p o l a r  p a t t e r n  o f  t e m p e r a t u r e ,  a n d  

i n s t e a d  o f  m a k i n g  i t  t h e  2 °  o r  3 °  t h a t  i t  w a s  s u p p o s e d  t o  b e ,  w e  m u l t i p l i e d  

i t  t i m e s  t h r e e — t h a t  w o r k e d .  T h a t  c r e a t e d  a  r e a l l y  c l e a r  s t a t i s t i c a l l y  

s i g n i f i c a n t  s i g n a l ,  b u t  e v e n  t h a t  s u p e r  a n o m a l y  w a s  a  v e r y  v e r y  w e a k  

s i g n a l  d o w n s t r e a m .  D o  y o u  r e m e m b e r  w h e t h e r  t h e r e  w a s  a n y t h i n g  a t  a l l  

m u c h  p a s t  t h e  W e s t  C o a s t  t h a t  w a s  s t a t i s t i c a l l y  s i g n i f i c a n t ?

I  d o n ’t  t h i n k  w e  g o t  a n y  s i g n i f i c a n t l y  s i g n i f i c a n t  r e s p o n s e  o v e r  t h e  

c o n t i n e n t a l  [ a r e a ]  o f  t h e  U n i t e d  S t a t e s ,  p e r h a p s  i n  C a n a d a  b u t  n o t  i n  t h e  

U . S .

W e l l  I  r e m e m b e r  w e  s e n t  t h i s  t o  J e r r y  N a m i a s ,  a n d  h e  w r o t e  b a c k  t h e  

a n g r i e s t  m o s t  h u r t  l e t t e r .  H o w  c o u l d  I  d o  t h i s  t o  h i m ? !  I  s a i d :  W a i t  a  

m i n u t e — C h e r v i n ’ s  t h e  f i r s t  a u t h o r  o f  t h i s ,  w h y  a r e  y o u  b l a m i n g  m e ? !  H e  

o n l y  t h o u g h t  y o u  d i d  t h e  c a l c u l a t i o n .  I  g o t  b l a m e d  f o r  t r y i n g  t o  s h o w  t h a t  

h i s  w o r k  d i d n ’t  w o r k .  T h e r e  m u s t  b e  s o m e t h i n g  w r o n g  w i t h  y o u r  m o d e l ,  

h e  s a i d ,  t h a t  i t ’ s  n o t  p i c k i n g  u p  t h e s e  a n o m a l i e s  t h a t  w e  s e e  i n  n a t u r e .  A n d  

w e  w r o t e  b a c k  a n d  w e  s a i d ,  J e r r y  w e ’ r e  j u s t  t r y i n g  t o  d e m o n s t r a t e  a  

m e t h o d ,  a n d  i n  t h i s  p a r t i c u l a r  m o d e l  i t  d o e s n ’t  s h o w  u p .  T h e n  I  r e m e m b e r  

B o b ,  y o u  w o r k e d  w i t h  P a u l  J u l i a n  a n d  d i d  a  s i m i l a r  e x p e r i m e n t  w h e r e  y o u  

p u t  a n o m a l i e s  i n  w h a t  a r e  n o w  N i n o  2 ,  t h e  r e g i o n  t h a t  p e o p l e  w e r e  j u s t
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Chervin:

Schneider:

beginning to think about, El Ninos back then. And it created a whopping 
statistical significant signal even outside of the region. And basically, 
using those simple T test methods to demonstrate statistical significance, 
and using the second generation model—we hadn’t even gone to third 
generation models let alone spectral models.

And this was still run in perpetual January mode.

Perpetual January mode without . . .

. . .with frozen oceans. Without real—these were not true climate models, 
because they were not energy conserving. And what we were able to show 
even back then was that you would expect much more highly significant 
signals from the tropics than from mid-latitudes. And that was exactly 
what climate sensitivity was supposed to be about: Where was it sensitive 
and where was it not? So and we were never claiming that these were the 
truth. It was just that we felt that what was going to be robust from those 
conclusions was that it was going to—you were going to fight the noise 
anytime you were dealing with anything in the mid-latitudes, but when 
you are in the tropics you could get stronger signals, and I think that that 
was prescient.

And as I recall, with those tropical anomaly experiments we did not have 
to resort to the super anomaly approach . . .

Right.

. . . to get a significant response.

Right. Then the second paper you and I did was to take Warren’s model, 
and Warren by the way was I think the middle co-author of each of these, 
because it was his model, you know, and he did the runs for us, and he 
was a good collaborator and discussant. And take the runs that he did for 
me in 1971, which I had still not yet published, on cloud feedback, where I 
had put the plus and minus two degree warmings over all the ocean grid 
points, and where I also put them in the tropics and in the subtropics. And 
this time we did statistical significance experiments, and we showed that 
those cloud feedback signals were highly significant. Using that method it 
was very easy to demonstrate that these tele-connections that were 
generated by those particular experiments—they may not be true, but they 
were highly significant in the model. And again that was the kind of work 
that came out of that heady atmosphere that took place at NCAR in the 
1970’s, with all those visitors from universities and other scientific
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l a b o r a t o r i e s  a r o u n d  t h e  w o r l d ,  w h e r e  w e  w o u l d  g e t  t o g e t h e r  a n d  k i c k  

a r o u n d  w h a t  n e e d e d  t o  b e  d o n e ,  a n d  d i v i d e  u p  t h e  w o r k  a m o n g  o u r s e l v e s .

O n e  m o r e  1 9 7 7  f l a s h b a c k .  B e c a u s e  o f  t h e  C a r s o n  a p p e a r a n c e s  a n d  

The Genesis Strategy, I  g o t  a  p h o n e  c a l l  f r o m  C B S .  T h e r e  w a s  a  v e r y  

f a m o u s  C B S  p r o g r a m  s t i l l  o n  c a l l e d  “ 6 0  M i n u t e s ”  a n d  D a n  R a t h e r  w a s  

i n v o l v e d  i n  i t ,  a n d  h e  h a d  a  n e w  i d e a .  H e  w a s  g o i n g  t o  d o  a  6 0  M i n u t e - l i k e  

p r o g r a m ,  b u t  i t  w a s  g o i n g  t o  b e  b i o g r a p h i c a l ,  a n d  i t  w a s  c a l l e d  “ W h o ’ s  

W h o . ”  A n d  t h e y  h a d  d o n e  a  c o u p l e  o f  p r o g r a m s ,  a n d  t h e y  w a n t e d  t o  d o  t h e  

f o u r t h  p r o g r a m .  A n d  t h e  f o u r t h  p r o g r a m  w a s  g o i n g  t o  i n c l u d e  L i l l y  

T o m l i n ,  R o s a l y n n  C a r t e r  a n d  me!

S o  o u t  c a m e  D a n  R a t h e r  a n d  p r o d u c e r s ,  a n d  t h i s  w a s  i n  1 9 7 7 ,  t h e  

h e i g h t  o f  t h e  d r o u g h t .  A n d  I  h a d  s a i d  i n  The Genesis Strategy t h a t  w e ’ d  

h a d  a  l o n g  l u c k y  s t r e a k  w i t h  t h e  w e a t h e r ,  a n d  w e  h a d  t o  e x p e c t  n a s t y  

w e a t h e r  o n e  d a y .  I  d i d  n o t  p r e d i c t  t h a t  w e  w o u l d  h a v e  a  d r o u g h t  t h a t  y e a r .

I  s i m p l y  s a i d  w e  w e r e  d u e ,  b e c a u s e  w e  h a d n ’ t  h a d  o n e  f o r  a  w h i l e — a n d  

g u e s s  w h a t ,  i t  h a p p e n e d  t o  h a v e  o c c u r r e d  i n  t h a t  y e a r .  S o  I  w a s  g i v e n  

c r e d i t  a s  a  p r o g n o s t i c a t o r  [ t h a t ]  I  d i d  n o t  d e s e r v e ,  a n d  I  d i d n ’ t  c l a i m  t h e  

c r e d i t  b u t  I  g o t  i t  a n y w a y .  S o  o u t  h e  c a m e ,  a n d  w e  a r e  h a v i n g  a  

c o n v e r s a t i o n ,  a n d  h e  s a i d ,  h a v e n ’t  w e  g o t  a n y t h i n g  m o r e  v i s u a l  t h a n  y o u  

t a l k i n g  h e r e  w i t h  t h e  m o u n t a i n s  i n  t h e  b a c k g r o u n d ?  I  s a i d ,  D a n ,  t h e r e ’ s  a  

l a k e  u p  i n  t h e  m o u n t a i n s ,  w h i c h  h a p p e n s  t o  b e  B a r k e r  D a m  u p  i n  

N e d e r l a n d ,  a n d  I  s a i d  t h a t  l a k e  i s  s o  l o w  t h a t  y o u  c a n  s e e  h o w  t h e  d r o u g h t  

h a s  r e a l l y  d r a i n e d  i t  d o w n .  A n d  h e  s a i d  y e a h ,  o k a y  w h a t  d o  y o u  t h i n k  w e  

o u g h t  t o  d o  t h e r e ?  I  s a i d  w h y  d o n ’ t  w e  g o  f i s h i n g .

S o  I  g a v e  h i m — I  h a d  t w o  f i s h i n g  r o d s  m i n e  a n d  m i n e ,  a n d  I  g a v e  

h i m  o n e .  A n d  w e  h e a d e d  o n  o u t  t o  t h e  p l a c e .  W e l l  t h e  c a m e r a  c r e w  s e t  u p  

a b o u t  a  h u n d r e d  y a r d s  a w a y ,  a n d  w e  w e r e  w i r e d  w i t h  m i c r o p h o n e s ,  a n d  

t h e y  a c t u a l l y  h a d  r a d i o s  t h e n ,  s o  w e  h a d  i t ,  y ’k n o w ,  i n  t h e  b a c k  p o c k e t .  

A n d  I  s t i l l  h a v e  a  p h o t o  o f  t h e  t w o  o f  u s  s i t t i n g  t h e r e  f i s h i n g  t h a t  o n e  o f  

t h e m  t o o k ,  y ’k n o w ,  s o m e w h e r e ,  a n d  b o t h  o f  u s  l o o k i n g  v e r y  m u c h  

y o u n g e r  t h a n  n o w .  A n d  I  s a i d ,  i t ’ s  a  b r i g h t  d a y ,  s o  w e  s h o u l d  b e  u s i n g  a  

c o p p e r  c a s t  m a s t e r .

A n d  h e  s a i d ,  “ I ’v e  b e e n  f i s h i n g ,  s o n ,  s i n c e  I  w a s  a  y o u n g  g u y — I  

k n o w  w h a t  k i n d  o f  l u r e  t o  u s e ,  s h o w  m e  t h o s e  l u r e s . ”

S o  h e  p u t  a  s i l v e r  l u r e  a n d  I  p u t  t h e  c o p p e r  o n e  o n .  S o  w e  a r e  f i s h i n g  

a n d  f i s h i n g ,  a n d  t h e n  i n  a b o u t  f i v e  m i n u t e s  l a t e r ,  g u e s s  w h o  c a u g h t  t h e  

f i s h ?  I  c a u g h t  t h e  f i s h .  I ’ m  r e e l i n g  t h i s  f i s h  i n ,  h e  s a y s ,  “ o h  y o u ’v e  g o t  

o n e , ”  a n d  h e  w a s  p i s s e d  b e c a u s e  h e  w a n t e d  t o  c a t c h  t h e  f i s h .  A n y h o w  i t  

w a s  a l l  i n  g o o d  f u n .  A n d  I  a m  r e e l i n g  t h e  f i s h  i n ,  a n d  I  g e t  t h e  f i s h .  A n d  

i t ’ s  s q u i r m i n g  a r o u n d ,  i t ’ s  o n  t h e  e n d  o f  t h e  h o o k .  A n d  t h e n ,  y ’ k n o w ,  w e  

c u t .

A n d  h e  y e l l s  o u t  t o  t h e  g u y s ,  “ D i d  y o u  g e t  t h a t ? ! ”

A n d  t h e y  s a i d ,  “ N o  w e  w e r e  c h a n g i n g  t h e  f i l m ! ”

S o  t h i s  w a s  h o r r i b l e ,  I  m e a n  h o w  c o u l d  I  n o t  c a t c h  a  f i s h  o n  n a t i o n a l  

T V !  S o  I  c a s t  t h e  f i s h  b a c k  i n  t h e  w a t e r .  T h i s  i s  s t a g e d ,  t h i s  i s  n e w s ,  w e  a r e  

n o t  s u p p o s e d  t o  s t a g e — i t ’ s  o k a y  o n  t h e  C a r s o n  s h o w .  I  r e e l  i n  a n d  I  r e e l

107



Interview of Stephen H. Schneider, January 10-13, 2002

Chervin:

Schneider:

Chervin:

Schneider:

Chervin:

Schneider:

Chervin:

Schneider:

Chervin:

Schneider:

out this fish which has no fight left in it, so this dead fish coming up on the 
line, which they put on the air. Now the irony is that I was never much of 
a fisherman. I used to crab as a kid, but I was never fishing. And I had just 
learned to fish literally the summer before in Rocky Mountain Biological 
Lab, with a fanatic fisherman John Haldren had taught me how to fish in 
lakes, and I was beginning to learn to fly fish. So John is watching this 
program, and he says, “What did you do put a dead fish on the end of the 
line?!”

Well, would you categorize that as entertainment or news or what 
category?

It was—I viewed it as entertainment; they viewed it as news. But the one 
thing I will say is it was the very last “Who’s Who” that was ever on the 
air, so Rosalynn Carter, Lilly Tomlin and I buried the program.
Apparently the higher-ups at CBS either didn’t like it or it wasn’t getting 
ratings, and I wasn’t on the cutting room floor like I was on “Meet the 
Press” once, but this one buried the program.

Is there a videotape of that anywhere around?

I have videotapes of all of this stuff on 3/4 inch videos which I haven’t 
seen in twenty years, and I have no idea if they still are archivable quality. 
One day I ought to probably transfer them.

Well, note to NCAR archival office: We might consider trying to copy 
these to a different media.

If you have a three—you need a 3/4 inch video VCR.

Right.

One more aside. I remember what else Haldren said. He says, you son of a 
bitch, I teach you to fish last summer and you go catch a dead fish on 
national TV!

Okay we are still on the A side of tape number 6, its now Saturday the 12th 
of January, about three o’clock in the afternoon. And can you recall any 
other mentors on the international scientific scene over the years?

Yeah before we proceed into the decade of the 1980’s and the Advanced 
Study Program years, I forgot to discuss a person who really was very 
important in my life, another very powerful character, and that’s Margaret 
Mead the anthropologist. I got to know Margaret through the mentor I’ve 
mentioned many many times already, Will Kellogg. After Will was no 
longer the head of the Laboratory of Atmospheric Sciences, and was just a
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scientist in the climate project and then later in the climate section, he still 
retained his phenomenal sense of important projects to get involved in. 
There was SMIC, there was SCEP. This time he got involved with 
Margaret Mead. Now Margaret was the president of the AAAS at the time 
and very much the eclectic scientist, interested in broad ranges of issues, 
interdisciplinary . . .

END OF TAPE 6, SIDE 1
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TAPE 6, SIDE 2

S c h n e i d e r :  S o  n o w  w e  a r e  o n  s i d e  2  o f  t a p e  6  o n  t h e  1 2 th a n d  I  w a s  t a l k i n g  a b o u t

M a r g a r e t  M e a d .  A n d  I  s a i d  W i l l  K e l l o g g ,  b e i n g  t h e  g o o d  m e n t o r  h e  w a s ,  

b r o u g h t  m e  i n t o  a  p r o j e c t  t h a t  h e  h a d  j u s t  e v o l v e d  w i t h  M a r g a r e t  M e a d ,  

w h o  h a d  a  g r a n t  f r o m  t h e  N a t i o n a l  I n s t i t u t e s  o f  E n v i r o n m e n t a l  H e a l t h  

S c i e n c e s  i n  R e s e a r c h  T r i a n g l e  P a r k  i n  N o r t h  C a r o l i n a ,  t o  r u n  w h a t  w a s  

c a l l e d  t h e  F o g g e r t y  C o n f e r e n c e .  N o w  m o s t  o f  t h o s e  a r e  a b o u t  h e a l t h  

i s s u e s .  A n d  s h e  b e i n g  t h e  e c l e c t i c  c h a r a c t e r  t h a t  s h e  i s ,  d e c i d e d  t h a t  t h e  

h e a l t h  t h a t  s h e  w a n t e d  t o  t a l k  a b o u t  w a s  t h e  p l a n e t a r y  h e a l t h .  A n d  t h e

d i r e c t o r  o f  t h e — ____________, I  c a n ’t  r e m e m b e r  w h a t  h i s  f i r s t  n a m e  w a s ,

R a n d a l l  w a s  h i s  n a m e ,  w a s  b r o a d  e n o u g h ,  p l u s  M a r g a r e t  M e a d  w a s  a  

p r e t t y  h a r d  c h a r a c t e r  t o  a r g u e  w i t h ,  a c c e p t e d  i t .  S o  W i l l  r a n  a  m e e t i n g  w i t h  

M a r g a r e t ,  W i l l  w a s  s o r t  o f  t h e  s c i e n t i s t  o n  t h e  c o n t e n t ,  a n d  M a r g a r e t  w a s  

t h e  v i s i o n a r y .

A n d  h e r  v i e w  w a s — i t  w a s  c a l l e d  “ T h e  A t m o s p h e r e :  E n d a n g e r e d  a n d  

E n d a n g e r i n g ” — a n d  h e r  v i e w  w a s  t h a t  y o u  s h o u l d  b r i n g  t o g e t h e r  a  v e r y  

v e r y  d i v e r s e  s e t  o f  w h a t  s h e  l i k e d  t o  c a l l  “ a n a l o g i c a l  t h i n k e r s . ”  S h e  s a i d  

s h e  h a t e d  d i g i t a l  t h i n k e r s ,  p e o p l e  w h o  o n l y  o p e r a t e d  o n  t h e  b a s i s  o f  

m e t h o d s  a n d  c o u l d n ’t  t h i n k  b y  a n a l o g y .  A n d  s o  t h e  p e o p l e  t h a t  s h e  

b r o u g h t  t o g e t h e r  r a n g e d  f r o m  R o b b y  R o b i n s o n ,  w h o  I  h a d  m e n t i o n e d  

b e f o r e  a s  k i n d  o f  t h e  c o n s e r v a t i v e  c u r m u d g e o n  a t  S M I C ;  W a l l y  B r o k e r  

w h o  i s  a  c u r m u d g e o n  w h o  c a n ’t  b e  l a b e l e d  i n  a n y  o t h e r  w a y ;  a n d  a  s t r a n g e  

g u y  n a m e d  J a m e s  L o v e l o c k  w h o  h a d  a  n e w  i d e a  c a l l e d  “ t h e  G a i a  

h y p o t h e s i s ”  t h a t  h e  h a d  e v o l v e d  w i t h  L y n n  M a r g u l i s ,  t h a t  t h e  e a r t h  w a s  a  

s e l f - c o n t r o l l i n g  a u t o m a t i c  c y b e r n e t i c — t h a t  i s ,  n e g a t i v e  f e e d b a c k  s y s t e m —  

t h a t  o p t i m i z e d  t h e  e n v i r o n m e n t  f o r  i t s  o w n  g o o d .  A n d  h e  i n  f a c t  h a d  b e e n  

a t t a c k i n g  p e o p l e  w h o  w e r e  w o r r i e d  a b o u t  f l u o r o c a r b o n  e f f e c t s  o n  o z o n e ,  

a r g u i n g  t h a t  t h e  s y s t e m  w a s  s e l f - h e a l i n g .  A n d  h e  w a s  e x t r a p o l a t i n g  t h a t  t o  

c l i m a t e .

O n  t h e  o t h e r  s i d e ,  a r g u i n g  t h a t  h u m a n s  w e r e  m u l t i p l y i n g  o u t  o f  

c o n t r o l  a n d  u s i n g  t e c h n o l o g y  a n d  o r g a n i z a t i o n  i n  a  d a n g e r o u s  w a y ,  w e r e  

t h e  t w o  y o u n g  t u r k s ,  J o h n  H a l d r e n  a n d  S t e v e  S c h n e i d e r .  S o  t h e  t w o  o f  u s  

w e r e  t h e r e ,  a n d  w e  w e r e  g o i n g  t o  a r g u e  t h a t  s i d e .  T h e  r a p p o r t e u r  w a s  

D a n a  T h o m p s o n  w h o  w a s  a n  N C A R  p o s t - d o c ,  h a d  j u s t  b e e n  i n  

o c e a n o g r a p h y ,  a n d  a l s o  h a d  w o r k e d  w i t h  M i c k e y  G l a n t z ,  a n d  a s  a  r e s u l t  o f  

t h a t  b r o a d e n i n g  e x p e r i e n c e  w a s  i n t e r e s t e d  i n  s o c i a l  i s s u e s ,  a n d  B a r b a r a  

W e s t  w h o  h a d  w o r k e d  i n  H a r r i s o n  B r o w n ’ s  o r g a n i z a t i o n  a f t e r  H a r r i s o n  

m o v e d  t o  H a w a i i .  H a r r i s o n  w a s  t h e  f i r s t  p e r s o n  t o  b e  a  f u t u r i s t  s t e p p e d  o u t  

o f  s c i e n c e .  H e  w r o t e  a  b o o k  c a l l e d  The Next Hundred Years i n  1 9 5 6  a n d  

The Next Eighty Years i n  1 9 7 6 .

A l l  r i g h t ,  s o  t h i s  w a s  q u i t e  a  g r o u p  o f  c h a r a c t e r s ,  a n d  t h e n  t h e r e  w a s  

M a r g a r e t .  A n d  s h e  g o t  u p  t h e r e  a n d  s h e  s a i d ,  b a s i c a l l y  i f  w e  c a n ’ t  s o l v e  

t h e  p r o b l e m  o f  t h e  p l a n e t a r y  c o m m o n s  w h e n  i t ’ s  a s  o b v i o u s  a s  p o l l u t i o n ,  

[ t h e n ]  w e  c a n ’t  s o l v e  a n y  p r o b l e m .  A n d  o f  c o u r s e  t h e r e  w e r e  p e o p l e  i n
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there who denied that we needed to solve a problem. The battle lines were 
drawn, and it was really quite a meeting. When somebody said, “We don’t 
have enough data to make any definitive statements,” you could count on 
Haldren or me jumping in and saying, “Well how can we take a chance 
when we can’t rule out catastrophic outcomes?” [Those were] almost the 
same kind of arguments that we still hear today about whether you are 
risk-averse, and worry more about the potential legacy of pollution and 
biotic impoverishment, or whether you are worried about wasting 
resources on a problem that may not be so serious that you would rather 
spend on some other social need. So all of those issues were drawn there.

Lovelock was among the most interesting because he said, “Well 
let’s not worry so much about what we are going to do to the planet. After 
all, when the microbiota in the oceans produced oxygen it was a poison 
that eventually leaked into the air and relegated them to the anaerobic 
niches of the planet. And therefore life is very resilient.”

And Haldren and I jumped down his throat and said, “Jim we’re not 
talking about the survival of life, we are talking about the survival of half 
the species, and the well-being of humans. We are not interested in the 
abstraction about whether DNA replication continues.”

And [it was] quite an interesting set of confrontations. Margaret 
Mead I later invited in 1977 to join CS Kyong who used to be at NCAR in 
chemistry and then had gone to Georgia Tech; Lee Shipper and Jerry 
Weingart from Lawrence Berkeley Labs and the Energy and Resources 
Group; and me—on a panel on how do you do interdisciplinary things.
This is right about the time that I was getting going in climatic change. I 
invited Margaret Mead to be on the editorial board, as I had mentioned 
earlier. And we examined the stories of each of our interdisciplinary 
groups, and we invited Margaret to be the commentator.

She gets up at the end of it, and she sort of looks over at these four 
young thirty-year-oldish guys and she says, “You young physicist guys are 
all alike, you just only know what you know, and you don’t know the old 
story.

And we said, okay Margaret, what’s the old story?
She said “It’s an old story, she said, how do you do anything creative 

in a hidebound elitist institution like a university?” She said, “It takes 
three things to create an interdisciplinary group or to create a creative new 
idea. First, a charismatic leader—and that charismatic leader has to have 
enough credentials in the disciplinary world to fight off the narrow minds, 
and to do number two. And number two is,” she said, “attract a staff of 
young brilliant analogical thinkers. The digital thinkers will kill you. The 
methodologists will drive you nuts. You want people who at the margins 
of their intellect want to solve problems and want to make connections. 
And the third thing you need is a sugar daddy. You need somebody to 
come up with the bucks, because you are not going to get them out of the 
establishment.”
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That was a wonderful model. I sat there and I looked at Margaret and 
I said, “Margaret that’s pretty tough.”

And she smiled and said, “Okay, you’ve got to have all three over a 
ten year period, but in any one- or two-year period you need two out of 
three to go on.”

And I take a look at the creative institutions that I’ve seen, and most 
of the time, when the charismatic [leader] leaves they fail. And her model 
is still good to this day. And what one needs to do to institutionalize 
creativity is to take it beyond the charismatic. And if we look back to the 
early days of NCAR before there was climate research, I think her model 
worked. There were charismatics. There was Phil Thompson, and Bob 
Dickinson, and Warren Washington, and Will Kellogg, and even me. And 
we were able to broaden it to where that became institutionalized. The 
sugar daddy was switched to the NSF when the trustees and the 
community at large went along with it, and we had a mix of analogical and 
digital thinkers. Because to make climate work, you can’t just have people 
who think at the margins of their intellect about connections. You also 
have to have people who can build the models, run the data and so forth.
So maybe she was a little bit too harsh on her point two, although getting 
things started that’s not true.

I would argue that later on, when in the ASP era Starly Thompson 
and I tried to create broad interdisciplinary studies at NCAR, and we 
created the Global Systems Group, that we started out non-digitally. But 
even that’s not true, because Starly was one hell of a good computer 
programmer and an equation solver, and then we brought in Dave Pollard 
and other students. And without having that mix of people who both have 
first-rate methods and at the same time ask fundamental intellectual 
questions, I think you end up—you don’t have greatness, you have 
mediocrity.

That brings us to 1981 to the era of Bob White and to, in my own 
personal sense, having been asked by them to run the Visitor Program and 
the Advanced Study Program. [Dog barks.] When I went to run ASP, I 
was very excited. I took a look at what was there. I knew that program had 
brought in the likes of Jerry North, and Zvi Galchen, and Jim Coakley, and 
Jeff Keel, and Phil Rash, and even me, and I think Peggy Lamone too.

Chervin: Right, and Joe Clamp.

Schneider: Joe Clamp.

Chervin: .

Schneider: And a lot of people who were, y’know, bright young folks, some trained in 
meteorology, but others from other fields that were enriching it— Steve 
Warren—and that was terrific. But I also remembered my own experience 
in the early 1970’s. It was a one year post-doc. And most post-docs hit the
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ground with papers to write from their previous work in the first six 
months, and a job to find in the next six months. And I immediately set 
out to find a way to expand the program so that people could be renewed 
for a second year. But here was the problem, there was a fixed pot of 
money. So how are you going to be able to do that without cutting the 
number of post-docs in half, which was an unacceptable solution. So what 
I came up with was the idea that instead of having the post-docs groveling 
to find work elsewhere, they should start out as intellectual free agents, 
working on whatever they want. And their selection would be based in the 
first year not upon how well they fit into the programmatic interests of 
NCAR projects and divisions, but on some “absolute standard of 
quality”—very difficult to evaluate when you are talking about somebody 
from ISIG on the one hand, a turbulence person on the other, and 
somebody who does measurements of atmospheric chemistry yet on the 
other hand; or a climate model on a different hand.

So that was my job, was to try to weigh those incommensurates.
And I asked NCAR scientists as individuals to rank these people on 
absolute quality grounds in the particular fields that they were in. Then I 
would ask sections or divisions to rank them in the programmatic order 
that was of interest to those sections and divisions. But I gave that less 
weight in my decision making than the three or four or five individual 
letters I was getting from the NCAR scientists or from the scientists who 
wrote letters for them. So I tried to make absolute quality the prime 
criterion, but not the only criterion. And the reason for that was, I wanted 
people to be able to stay for a second year, and the deal was this, and the 
division directors all agreed to it. They would pay out of divisional funds 
for the second year of the post-doc. That put intense pressure on the post­
docs to make sure that they interacted with key and important scientists in 
those divisions, and made themselves indispensable enough that the 
division felt that picking up their relatively low salary, relative to a regular 
staff member, but still twenty-, twenty-five thousand dollars (I don’t 
remember what it was in those days, probably less than that then.) but 
something that was half of what a support scientist, a regular scientist got, 
but still not a trivial amount of money—that they would be willing to kick 
that money in.

And the other thing I felt was that if they were going to survive in the 
real world, they can’t just be entirely curiosity driven intellectual free 
agents a hundred percent of the time. They better figure out how to sing 
for their supper at the same time. So I thought that was sending the right 
message. And that’s exactly what we got the director’s committee to agree 
to. And Bill Hess was a very strong supporter of ASP, and he told me if 
we have any real crises, come to him when the crisis occurs and he’ll look 
at the director’s contingency fund. I think I was in his office about five 
times a year. He would say, “Oh no I am going to be bled again!” every 
time I walked in the door. But he liked post-docs, and it was a very nice 
prejudice.
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Well Bob White brought in somebody who was a manager but had 
the philosophy that bright young people were an important and an 
essential ingredient for the health of the community. So that was the first 
change that I made, and I am really very proud of that in retrospect, 
because I think about eighty percent of people who stayed did it through 
that route. They were not hired immediately as scientists in those 
programs, but they transitioned relatively gently into a compromise 
between absolute quality in some sense, and programmatic interests of the 
projects.

The second thing that I did is I felt that the ASP program needed to 
advance some social and intellectual agendas that I felt were important. I 
took the job, and I did not hide this from Bob White or Bill Hess when I 
took the job, that I had two agendas that I was going to push and use ASP 
to do that. One was that I was going to broaden the program and bring in 
more ecologists, more social scientists, geographers and so forth, to move 
us in the direction of earth systems science, and do it in a way that only 
had a one year commitment of NCAR funds. And after all if these people 
were going to stay, they were going to have to convince somebody to pay 
them for the second year. And the second agenda I had is I wanted more 
women in the business. Both of those were happily agreed to by Bill Hess. 
Now how can you do that without cutting down, that is paying what 
economists call an opportunity cost, cutting down the number of 
traditional slots that went to the sections and the divisions?

The only way to do that was to expand the program. When I started 
the program it was ten to twelve people. Every year I appointed no less 
than eighteen and sometimes as many as twenty post-docs. So where did 
this money come from? Well I was bleeding Bill Hess dry. I also would go 
to Warren. I would go to people in divisions and I’ll say: “You know, you 
ranked this person as really really programmatically important, but they 
were number two on the list from intellectual absolute quality. Don’t you 
want him anyway?” And then they would come up with half the money, 
and then I would go to Hess for the other half [of] the money. Or Starly 
Thompson and I by that time had a bunch of grants. I would kick in some 
of my own grant funds. We were able to, by continuous visits that I would 
make to people stretched all around the building, especially Hess, to come 
up with the way to fund about twenty post-docs. Now not all twenty of 
those could stay on, but more than half stayed on for the second year 
because they got funded.

Now this wasn’t frictionless. There were times when a division 
director or a program manager would come into my office shouting and 
screaming at me because in the past they always got the post-doc they 
wanted—and we ranked them, and you didn’t give us the guy we ranked, 
and what’s the matter with you?! And I would have to say— excuse me, 
he was number one ranked in your programmatic interest but was third or 
fourth in an absolute sense, that is not good enough for getting into round 
one. And then next year they would not be angry at me, because they got
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two post-docs because they were really highly ranked. So over time I think 
the statistics averaged out and most of the complaints disappeared.

The other thing I did that generated complaints is I did not use the 
limited funds that we had in the Visitor Program for this summer 
colloquium. A lot of people in the UCAR institutions liked the summer 
colloquium. And I felt it was a little bit of a vacation for people who 
wanted to come and spend a few weeks at NCAR on some topic. I didn’t 
think it was a waste of time, but I felt that to spend a hundred thousand 
dollars, probably that was five post-docs-worth, on one summer 
colloquium was a horrible trade-off, relative to bringing in five bright 
young people for whom this experience would dramatically influence their 
career and at the same time enrich, y’know, the institution and the field. 
And I made the value judgment that I wasn’t going to spend the money on 
that, even though I was getting complaints from outside committees.

The other complaint I got was from a few members of universities. 
We had an external review, and one of the university department chairs 
came in all loaded for bear, because the Graduate Research Program, 
which I really was high on, in which students from university departments 
would find a machine, like an airplane, a computer program, like a general 
circulation model, a laboratory instrument, or just an intellectual character 
like Bob Dickinson, y’know, at who’s feet they could sit because there 
was nobody like that in their school. And they would come in for two 
years, and they would write their thesis as a member of some section at 
NCAR. This person would then be given an adjunct status at the 
university, and be a member of the thesis committee, and the thesis 
advisor would have to approve it. Well we didn’t have an anniversary 
where we had a hundred applicants for which I had to choose twenty, like 
the ASP post-docs. But these would come in every—they used to come in 
once a year, and I changed it to come in every four months or six months,
I can’t remember which. Because these graduate students sometimes 
needed to move on a more rapid thing, and it was on sort of an as needed 
basis.

I had money for six or eight of them, and I was using money that 
used to be in the colloquium for that. And as usual, I would bleed Bill 
Hess or the divisions because when there was a student they really wanted, 
and there was an advisor at NCAR who really wanted them, we found a 
way to get the money. Between our grants and internally loose funds we 
were able to do it. Then this university chair comes in and says, our 
review—I don’t like this program. Our best students are applying to this 
and it’s depriving our department of their presence. And I turned around 
and I said: But Dr. X, isn’t it true that their advisors have approved it?
Isn’t it true that this is improving the education of the student, and 
providing an opportunity? And he turned around and said: But you are 
NCAR, it is your job to be supporting the interests of the university. I 
actually knew about this, because I had a little advanced intelligence that 
this was going to happen. So I’d had a few minutes to think about the
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C h e r v i n :

Schneider:

n a s t i e s t  t h i n g  I  c o u l d  s a y  i f  t h i s  h a p p e n e d .  A n d  I  t u r n e d  a r o u n d  a n d  I  s a i d :  

“ L e t  m e  t e l l  y o u  m y  p r i o r i t y  s y s t e m .  N u m b e r  o n e  i s  w h a t ’ s  i n  t h e  b e s t  

i n t e r e s t  o f  t h e  s t u d e n t .  N u m b e r  t w o ,  w h a t  i s  t h e  b e s t  t h i n g  t h a t  e n r i c h e s  

o u r  f i e l d ,  b r o a d l y  d e f i n e d ?  A n d  n u m b e r  f o r t y - t w o  i s  w h a t ’ s  g o o d  f o r  t h e  

M e t e o r o l o g y  D e p a r t m e n t  a t  y o u r  i n s t i t u t i o n . ”  Y e s ,  t h a t  w a s  d e s i g n e d  t o  

p i s s  h i m  o f f  a n d  i t  w o r k e d .  T h e  g o o d  n e w s  w a s  [ t h a t ]  a  m e m b e r  o f  t h e  

r e v i e w  c o m m i t t e e  w h o  h a d  j u s t  b e e n  n o m i n a t e d  t o  t h e  N a t i o n a l  A c a d e m y  

o f  S c i e n c e s ,  a  s e n i o r  m a n  j u m p e d  u p  a n d  s a i d :  “ I  a g r e e ,  t h i s  i s  h e a l t h y  f o r  

t h e  f i e l d ,  a n d  w e  s h o u l d n ’t  b e  p r o v i n c i a l .  W e ’ r e  t h r i l l e d  w h e n  o u r  s t u d e n t s  

c o m e  h e r e . ”  E n d  o f  d i s c u s s i o n .  W e  k e p t  t h e  g r a d u a t e  p r o g r a m .  A l t h o u g h  

m y  u n d e r s t a n d i n g  w a s  w h e n  I  l e f t  i n  t h e  l a t e  1 9 8 0 ’ s ,  s h o r t l y  t h e r e a f t e r ,  i t  

w a s  e l i m i n a t e d  a n d  t h e y  w e n t  b a c k  t o  t h e  c o l l o q u i u m .

A r e  y o u  a b l e  t o  r e c a l l  a n y  p a r t i c u l a r  s u c c e s s e s  o f  s t u d e n t s  w h o  p a s s e d  

t h r o u g h  t h a t  p r o g r a m  a n d  w e n t  o n  t o  g r e a t  a c c o m p l i s h m e n t s  i n  t h e  f i e l d ?

W e l l ,  t h e r e  w e r e  l o w  p o w e r  p e o p l e  l i k e  S u s a n  S o l o m o n ,  D i a n a  L i v e r m a n ,  

P h i l  R a s h ,  I  m e a n  t h e r e  w e r e  j u s t  e x c e l l e n t  p e o p l e .  N u s e t  D o l f u s  w o r k e d  

w i t h  m e .  I  g u e s s  I  w a s  t h e  t h e s i s  a d v i s o r  f o r  a b o u t  a  q u a r t e r  o f  t h e m .  I  

r e m e m b e r  w h e n  D i a n a  c a m e .  N o w  s h e  w a s  a  g e o g r a p h e r .  S h e  f i t  t w o  o f  

m y  a g e n d a  c r i t e r i a ,  a  w o m a n  a n d  a  s o c i a l  g e o g r a p h e r .  A n d  w h a t  s h e  

w a n t e d  t o  w o r k  o n  w a s  a  w o r l d  m o d e l .  T h i s  w a s  t h e  i n t e l l e c t u a l  l e g a t e e  o f  

t h e  C l u b  o f  R o m e  m o d e l s ,  b u t  t h e y  w e r e  r e g i o n a l l y  d i s a g g r e g a t e d .  T i m e  

d o e s n ’t  p e r m i t  g o i n g  i n t o  e x a c t l y  w h a t  t h a t  m e a n s ,  b u t  b a s i c a l l y  t h o s e  a r e  

p o p u l a t i o n  r e s o u r c e s  a n d  e n v i r o n m e n t  m o d e l s .  A n d  s h e  w a s  w o r k i n g  w i t h  

D i c k  W a r i c k  w h o  w a s  t h e n  a  j u n i o r  s c i e n t i s t  i n  t h e  o t h e r  s e c t i o n  i n  t h e  

A d v a n c e d  S t u d y  P r o g r a m .

R e m e m b e r ,  t h e  A d v a n c e d  S t u d y  P r o g r a m  w a s  h e a d e d  b y  J o h n  F i r o r  

w h o  h a d  b e e n  t h e  D i r e c t o r  o f  N C A R .  A n d  a s  a  g o o d  m a n a g e r ,  I  g u e s s  t h e y  

w e r e  a l s o  l o o k i n g  f o r  a  g o o d  h o m e  f o r  J o h n ,  a n d  t h i s  w a s  k i n d  o f  n a t u r a l ,  

a n d  i t  h a d  t w o  s e c t i o n s .  I t  h a d  t h e  V i s i t o r s  P r o g r a m  t h a t  I  h e a d e d ,  a n d  i t  

h a d  t h e  E n v i r o n m e n t a l  a n d  S o c i e t a l  I m p a c t s  G r o u p  t h a t  M i c k e y  G l a n t z  

h e a d e d .  A n d  D i a n a  w o u l d  w o r k  w i t h  I S I G  a n d  w i t h  D i c k  W a r i c k .  

U n f o r t u n a t e l y ,  i n  o n e  o f  t h e  e x t e r n a l  r e v i e w s ,  t h e r e  w e r e  s o m e  n e g a t i v e  

c o m m e n t s  a b o u t  I S I G ,  a  b u d g e t  c u t ,  a n d  D i c k  W a r i c k  w a s  a  v i c t i m .  S o  

D i a n a  w a s  l e f t  f l o u n d e r i n g  w i t h i n  m o n t h s  o f  h e r  a r r i v i n g  t h e r e .  S o  s h e  

c a m e  t o  m e ,  e x p l a i n e d  i t  a l l ,  a n d  w e l l ,  h a d  t o  h a v e  a n  a d v i s o r .  S o  I  f e l t ,  

h e y  i t ’ s  t i m e  f o r  m e  t o  l e a r n  a b o u t  w o r l d  m o d e l s .

A n d  w h a t  s h e  d i d  i s  s h e  s h o w e d  m e  t h a t  s h e  h a d  t h i s  m o d e l  t h a t  s h e  

g o t  f r o m  t h e  D e n v e r  R e s e a r c h  I n s t i t u t e ,  w h i c h  h a d  o r i g i n a l l y  c o m e  f r o m  

M i l o  “ M i k e ”  ( e v e r y b o d y  c a l l s  h i m  M e s a r o v i c )  a t  C a s e  W e s t e r n  R e s e r v e .  

W e l l  I  h a d  k n o w n  M i k e  a b o u t  e i g h t  y e a r s  e a r l i e r .  B e c a u s e  i n  1 9 7 4  h e  

p u b l i s h e d  a  f a m o u s  b o o k .  I  t h i n k  i t  w a s  Mankind at the Turning Point, 
w h i c h  w a s  t h e  s e c o n d  r e p o r t  t o  t h e  C l u b  o f  R o m e ,  w h e r e  t h e y  u s e d  a  

c o m p u t e r  m o d e l  t o  d e m o n s t r a t e  t h a t  t h e  o r i g i n a l  m o d e l ,  w h i c h  s a i d  t h a t  

s o m e w h e r e  i n  t h e  m i d d l e  o f  t h e  2 1 st C e n t u r y  t h e r e  w o u l d  b e  a  w o r l d
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collapse, was flawed. Because there wouldn’t be a world collapse. What 
they did is they regionally disaggregated into nine regions, and showed 
that the rich regions would probably get by just fine, but that the famines 
would be restricted to, you know, to isolated areas where there was 
insufficient growth—which is by the way looking more like more what’s 
happening now, is that the world becomes increasingly fractionated.
While in aggregate the world gets richer and better off, the fraction of poor 
people decreases, but the total number stays about the same, and in fact 
they fall further and further behind as the world globalizes. So the model 
was actually pretty good.

Mesarovic called me up around 1976, and I visited Case Western 
Reserve, and he said, “Steve, can you help me put environment in the 
model?”

And I looked and I said, “Well one of the routines in the model has 
crop yields. One thing we could do is say that climate change might 
influence crop yields.”

And he said, “Oh good give me some formulas.”
I said, “Well, we can’t do that yet because we’re not sure whether it’s 

positive or negative, because CO2 fertilizes crops and improves it. Some 
areas with short growing seasons will get better; the hot regions will get 
worse. It will be a redistribution. And anyway, how do we know that the 
model is accurately and adequately translating changes in crop yields into 
changes in food productivity, and changes in trade and famine.” All these 
things were predicted by the model. I said, “So why don’t we do 
something else. Why don’t we put in the famines of 1974 and 1976—not 
by putting in the famine itself, by putting in the droughts in India and 
Pakistan when the monsoon failed, and then by putting in those crop 
yields as a forcing. Let’s see how well the model does as a validation test, 
and that way we will know if it makes any sense. Take the next step.

He never called me back. They weren’t particularly interested in 
validation. So Diana comes, and she now has this code neatly in her hands. 
It was very difficult to get it adapted to the NCAR machine. And another 
very interesting character who was a GRA, Nuset Dolfus, a physicist from 
Rice (actually he is from Turkey, but he was working with Joe 
Chamberlain at Rice University). Nuset was interested in every thesis but 
his own, so I later discovered that he was becoming the programmer for 
half the other students. He was solving all their systems problems. So I 
finally yelled at him one day that if he doesn’t solve his own he is not 
going to have his thesis. But anyhow, he helped Diana get this model 
adapted to the NCAR computer, and it was running. And she said to me 
that she was interested in running some cases. And I said, well no, and I 
told her the story about Mesarovic. And she said, yeah let’s do a 
validation.

So what she did is she changed the crop yields in India and Pakistan 
and the Soviet Union, which had the big grain trades. And when she put 
them in, the model didn’t predict at all what happened. And then realized
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that—I said why? And she looked further and she said, “That’s because 
the model didn’t predict the trade. Because the Soviet Union went into the 
grain markets.” So now she picked in the trade. It got better, but it still 
didn’t predict the famines and the trouble that went on that actually 
happened. Why? Well because there was an OPEC embargo, and the 
OPEC embargo raised the price of fertilizer, thereby further reducing 
yields, and giving countries less foreign exchange to go out on the grain 
market. Then she put in that, all of a sudden now the model started to look 
a little bit more like reality, but was still under-predicting significantly the 
tremendous food price rises that occurred in those years.

And finally it occurred to me what might be going on. There was no 
futures market. What happened in those years was [that] the amount of 
grain on hand that was stored dropped below about 10% of world use, so 
the supplies became less than 10% of usage. And when that happened, the 
speculators would go in, into the futures market, and that was driving the 
high prices that were killing people. And she didn’t go far, as far as to try 
to build a futures market into her model. But it was exactly the kind of 
thing that I believe you are supposed to do in models.

And Diana, you know, became actually quite well known as a young 
grad student, because what she showed is how we use a model as a 
sensitivity tool, and how you can actually develop what we now call 
integrated assessment—end to end models that deal with physical, 
biological, and social interconnections. And she was doing that oh, ten to 
fifteen years ahead of most people. It landed her in a position in the 
Geography Department, initially in Wisconsin, where I think her problem 
was they had her teaching four classes and she didn’t have enough time 
for research. And when Eric Baron finally left NCAR in the middle 1980’s 
to run the Earth Systems Science Center, he immediately grabbed up 
Diana, where she then picked up the cudgels for the Social Science wing 
of the Earth Systems Science effort at Penn State. And was there for quite 
a long time and really helped to build that into a center of excellence, 
before in the 1990’s she went to run the Latin American Studies program, 
which is actually one of the few Latin American Studies programs that 
actually considers environment as part of development, which she now 
does at the University of Arizona.

In the early 1980’s, Starly Thompson who had been the support 
scientist who had worked with me on the CO2 transient, and on defining 
how the Melankovich mechanism—that’s the way by which orbital 
wobbles change the amount of sunlight that comes in-between the equator 
and pole, and winter and summer. We did a theory on that. Starly had by 
that time had gone to get his Ph.D. at the University of Washington, and 
was no longer working directly in the group. And only would come back 
to NCAR periodically for computing use, and so forth. He was busy 
writing his thesis and kind of told me: Okay, enough of you. Don’t give 
me any ideas, I’ve got to finish my work.

118



Interview of Stephen H. Schneider, January 10-13, 2002

Another young post-doc came in called Kurt Coby, and he primarily 
was interested in the atmospheric dynamics of Venus, had worked with 
Jerry Schubert at UCLA. But he also had put down on his application that 
he wanted to work not just with Bob Dickinson on this, but that he had 
some interest in getting into climate modeling. So after Kurt was there a 
couple of months working with Bob, he came in to see me, maybe he was 
worried about how he was going to get his second year and thought I 
might be a good way to do it—you know, that’s what I wanted people to 
do. And he came in and he said, I want to talk about, you know, any 
climate modeling projects you might have. I’m guessing this was 1982.

And it turned out that I had just gotten the pre-print from Paul 
Crutzen on the Crutzen and Burkes paper on nuclear winter. And I knew 
that they had simply asserted that throwing dust in the atmosphere was 
going to cool the earth. They had not calculated anything. And I thought 
we needed to apply climate models to do this. And I said, Kurt you’re 
interested in planetary atmospheres, and therefore in very big forcing and 
very large signals like the difference between Mars and Earth and 
Venus—here’s one for you. So we talked about this for a while, and he 
said he was actually interested in it, and he would study it. We tried it with 
a simple model, the model that Galchen and I had used, and it didn’t really 
work, because the only way to make it work was to look at the vertical 
distribution in the atmosphere of heating.

And we then got a pre-print from Carl Sagan that he was working 
with a group called TTAPS—Turko, Toon, Ackerman, Pollack and Sagan. 
Turko was then at R&D Associates, which is a defense black, meaning 
largely secret classified research institute in Marina del Rey. And Brian 
Toon and Jim Pollack and Ackerman were all at NASA Ames and Carl 
was Carl.

END OF TAPE 6, SIDE 2
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Schneider:

Chervin:

Chervin:

Schneider:

TAPE 7, SIDE 1

. . . [This is side] A of tape 7, Saturday the 12th of January, about 3:30 in 
the afternoon. And we were just getting into the nuclear winter topic, and 
you had just said something about the TTAPS effort.

Right. That there was—in addition to Crutzen and Burkes saying that 
smoke would be involved, there was this pre-print—or available from 
TTAPS, suggesting that in the one-dimensional model it was going to lead 
to freezing. Crutzen was not arguing about cold as much as he was arguing 
about dark, killing off photosynthesis. So I knew that the TTAPS effort 
was a one-dimensional model and I wondered what would happen in a 3-D 
model, and asked Kurt if he would do that. So Kurt started looking into 
how to modify the code, how to, y’know, change radiative transfer. And 
he and I worked on this. We asked Ramanathan to help us. And we were 
using at that time, I believe, the CCM0A. When Chuck Leith took over the 
atmospheric analysis and prediction, he didn’t want grid point models. He 
wanted there to be spectral dynamics—that is, the model still had good 
points for solving the so-called physics, the thermodynamics, the radiative 
transfer, but that the motioned equations would be solved by spectral 
methods. There were two models, one was from Australia which was the 
Bork model. And then the other one was from the European Center for 
Medium Range Weather Forecasting. And there were two partisan groups 
that both were working on. And I believe Warren was working with A, 
and who was with B, I can’t remember?

That was primarily Dave Williamson.

Williamson, yeah. And there was a rather intense and not always friendly 
competition about which was the better model. Meanwhile, Chervin, 
right—wasn’t it Chervin?—had been using model A and was doing the 
statistics. He had, y’know, basically pioneered the statistical packages for 
doing signal noise ratio, and now was analyzing the seasonal cycle and the 
model performance. So therefore he had the code, he had the data, and we 
went to Bob and got all that. The question was how do we modify the 
radiative transfer package. We went to Ramanathan and others and the 
radiative transfer package was very very opaque. It was very difficult to 
deal with. Now there was sitting Starly in a room that I had assigned him 
as a visitor when he was writing up his thesis, and Kurt, an excellently 
trained planetary dynamicist, wasn’t really a radiative transfer person. And 
I knew that Starly had built radiance convected models, and I knew I had 
to get Starly in this game. Now how am I going to get Starly in this game 
when I promised to leave him alone?

So Kurt would be—he and I were trying to figure out how to modify 
the routine, and we were getting some preliminary results that were

120



Interview of Stephen H. Schneider, January 10-13, 2002

interesting but internally contradictory. And I remember there was a hall 
upstairs on the fifth floor right by the ASP office which had long 
windows. And right in front of these windows there were heating ducts. 
And since we had about ten or twenty pictures to look at, and they were in 
sequence like a movie—all of these were microfilm printed out in those 
days. I went over in the heating ducts and I laid them all out, all twenty 
pictures in a row, and Kurt and I started analyzing them. Of course I laid 
them out in the window right in front of Starly’s office. So we are 
discussing all these things, and we are loudly talking about how the model 
is doing this. It worked! He couldn’t stand it. He came out, he said, “Wait 
a minute, how did you get this result and that result?” Soon we had him in 
the code, and he put in a simple aerosol routine, and then we had a 
3-dimensional model that could actually begin to analyze the nuclear 
winter question, and become a supplement to that which was done in 1-D 
by TTAPS.

Now I remember the meeting we had in 1983 in the spring in 
Cambridge. It was called by Carl Sagan. And Carl brought together two 
meetings—one for a few days on the physical science; and then one on the 
impacts, the biological science. And I attended both of them. The physical 
stuff he was in charge of. The biological stuff, Paul Erlich was put in 
charge of. And like good assessments that were done before, they 
recognized that it needed to be multi-disciplinary, and it needed to include 
the “So what?” question. Carl certainly recognized that. And it actually 
reminded me of a time when in Denver in 1977, at the same AAAS 
meeting that Margaret Mead was at, Carl and I had lunch. And I remember 
saying to Carl that he was one of the best communicators anyone could 
ever imagine, but that he hadn’t at that stage taken on the politically tough 
issues. And I was saying: Come on Carl—we need you! And boy, he 
jumped in with all four feet on nuclear winter. The meeting in Cambridge 
at the American Academy of Arts and Sciences that Carl had arranged was 
really quite an important event. His, I guess then third wife, Ann Drewyen, 
was probably the main influence in Carl moving from the wonderful 
communicator of ‘science for its own sake’ toward ‘science for policy and 
social relevance,’ because Annie had a very strong sense of arms control 
need. And Carl shared that intellectually, but I think probably the 
emotional boost was a main driver for him.

In any case, and Annie was there—Carl was recovering from a very 
serious appendicitis peritonitis that he had, where they had to drive from 
Cornell to Syracuse Hospital, and you know, it was not even clear he was 
going to make it. This was a really courageous thing for him to go to this 
meeting, when he was still in pain when he would bend over from the 
surgery. That’s how passionately he felt about this need. I also think that 
part of his motivation was enhanced by the Casper Weinberger loose lips 
about winnable nuclear war, which really had absolutely reinvigorated the 
anti-nuclear movement, as I had mentioned earlier on. So the first few 
days we talked about science.
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And the TTAPS results were presented, and it was quite different 
than Crutzen and Burkes. Because what they had looked at was the 
collateral fires, forest fires associated with nuclear bursts. Rich Turko, 
who worked in a defense agency funded by the Defense Nuclear Agency, 
that is in a defense company funded by the Defense Nuclear Agency, had 
access to classified data, and knew what the DNA (which is what the 
Defense Nuclear Agency was called—I always thought it was kind of 
ironic, since they were the people who were going to hurt DNA), what the 
DNA was interested in. It wasn’t trees, it was cities. And when you look at 
the amount of fuels—and by fuels I mean tables, chairs, asphalt, roofing 
tiles, building materials that burn in cities—it dwarfed the total numbers 
that were available in the collateral damage in forests. And Turko had 
calculated how many millions of tons, and tens of millions of tons, of soot 
aerosol would be injected. Toon and Pollack had the one-dimensional 
radiance convective model they had used to study volcanic eruptions. And 
then they had to modify that to add soot or absorbing aerosol, because the 
volcanic eruptions were generally considered to be reflecting aerosols, and 
that was Tom Ackerman’s job as a young radiative transfer guy.

So how did Carl get in it, other than having been the advisor to 
Pollack and Toon? The answer is, he was a planetary astronomer. And he 
had been observing in connection with the Voyager mission when it went 
by Mars and Mars was obscured, and people wondered if there was 
something wrong with the resolution of the cameras. And what they 
discovered instead was a raging dust storm. And he had recognized that 
what was happening on Mars was self-lofting. In other words, as the 
Martian climate moved towards summer, and the sun began heating a— 
I’ve forgotten which hemisphere—this would generate strong winds, 
which would then cause blowing dust. But the dust, being large particles, 
absorbed enough energy that it was actually heating the middle of the 
atmosphere instead of the surface, thereby causing rising convection 
currents, in other words, self-lofting.

So what Carl’s contribution to the nuclear winter was, and this was a 
very important scientific component, was to by analogy (Margaret Mead 
would have loved it, an analogical thinker)—what Carl did is by analogy 
he said: Could we get self-lofting of soot, where the sun would then be 
absorbed not at the surface as it is now, but will be absorbed in the middle 
of the atmosphere in the soot, and therefore that would cause it to rise and 
continue to rise, and thus spread globally? So they made the assumption 
—they did not have a three dimensional calculation, it was an 
assumption—that there would be a Martian analogy, and that the soot 
would spread around the globe. Therefore, that would justify the use of a 
one-dimensional model, so that they could then calculate the effects. And 
then the 1-D model with the soot being in the upper troposphere and the 
stratosphere, most of the sunlight could not get through, as a result, 
nuclear winter.
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N o w  t h i s  m o d e l  w a s  r u n n i n g  i n  w h a t  w a s  g l o b a l  m e a n  s u n l i g h t .  

G l o b a l  m e a n  s u n l i g h t  i s  r o u g h l y  e q u i v a l e n t  t o  w h a t  y o u 'd  g e t  i n  M a r c h ,  o r  

w h a t  y o u  w o u l d  g e t  i n  S e p t e m b e r .  I t  w a s  n o t  a n  e x t r e m e  s e a s o n ,  a  w i n t e r  

o r  a  s u m m e r .  A n d  i n  f a c t ,  u n l i k e  t h o s e  s e a s o n s ,  i t  w o u l d  h a v e  a  l i t t l e  b i t  o f  

e n e r g y — h a v e  m o r e  e n e r g y  a t  t h e  p o l e s .  B e c a u s e  r e m e m b e r  t h e  p o l e s  g e t  a  

t r e m e n d o u s  a m o u n t  o f  e n e r g y  i n  t h e  s u m m e r ,  a n d  n o t h i n g  t h e  o t h e r  r e s t  o f  

t h e  y e a r .  S o  t h e  g l o b a l  a v e r a g e  a m o u n t  o f  e n e r g y  i s  d i f f e r e n t  t h a n  t h e  

a m o u n t  f o r  u s i n g  [ t h e ]  m e a n  a n n u a l .  S o  i t  w a s  n o t ,  i n  a  w a y ,  a  r e a l l y  g o o d  

a n a l o g y  t o  a  t h r e e - d i m e n s i o n a l  w o r l d .  A n d  t h e y  d i d n ’t  k n o w  t h a t ,  b u t  t h e y  

h a d  i t .

S o  t h e  r e a s o n  t h e y  c a l l e d  t h i s  m e e t i n g  t o g e t h e r  w a s  t o  i n v i t e  p e o p l e  

t o  s h o o t  d o w n  t h e  m o d e l .  C a r l  s a i d :  B e f o r e  w e  g o  p u b l i c  a n d  m a k e  a  b i g  

s p l a s h ,  w h i c h  I  w a n t  t o  d o  o n  H a l l o w e e n  d a y  ( a b o u t  f i v e  m o n t h s  l a t e r ,  f i v e  

o r  s i x  m o n t h s  l a t e r ) ,  n o t  a n  a c c i d e n t ,  C a r l  w a s  c l e v e r ,  i n  1 9 8 3 ,  i n  a  

m e e t i n g  i n  o f  c o u r s e ,  W a s h i n g t o n — w h e r e  t h e r e  w o u l d  b e  a  d o w n l i n k  w i t h  

R u s s i a n  s c i e n t i s t s ,  b e c a u s e  a f t e r  a l l  i t  w a s  t h e  R u s s i a n s  a n d  w e  w h o  w e r e  

g o i n g  t o  a n n i h i l a t e  e a c h  o t h e r ,  a n d  n o w  t a k e  t h e  w o r l d  d o w n  w i t h  t h e m .  

A n d  h i s  c o n c e r n  w a s  t h a t  w e ’ d  c r e a t e d  a  d o o m s d a y  m a c h i n e ,  l i k e  i n  Dr. 
Strangelove, a n d  w e  d i d n ’t  k n o w  i t ,  a l s o  a s  i n  Dr. Strangelove. A n d  i t  w a s  

b u i l t  i n  t o  t h e  v e r y  n a t u r e  o f  n u c l e a r  w a r  w h e n  h e  h e a r d  t h e  l o o s e  l i p s  o f  

t h e  R e a g a n  a d m i n i s t r a t i o n  a b o u t  w i n n a b l e  n u c l e a r  w a r s .  T h i s  w a s  g o i n g  t o  

t a k e  t h e  d e b a t e  a w a y  f r o m  t h e  p o l i t i c i a n s  a n d  t h e  i d e o l o g u e s ,  a n d  p u t  t h e  

s c i e n t i s t s  s q u a r e l y  i n  t h e  l o o p  b y  s a y i n g  t h a t  t h e r e ’ s  n o  s i g n i f i c a n t  p o l i t i c a l  

o b j e c t i v e  t h a t  c o u l d  j u s t i f y  t h i s  k i n d  o f  r i s k  f o r  t h e  a n n i h i l a t i o n  o f  t h e  

p l a n e t .  H e  w a n t e d  t o  m a k e  s u r e  t h e  s c i e n c e  w a s  o k a y .

B u t  h e  a l s o  w a n t e d  t o  t a k e  a  l o o k  a t  w h a t  i t  w o u l d  m e a n ,  a n d  t h e  

s c e n a r i o s  t h a t  w e r e  t h e n  h a n d e d  t o  p e o p l e  i n  t h e  s e c o n d  w e e k  o f  t h e  

m e e t i n g — e x c u s e  m e ,  t h e  s e c o n d  c o m p o n e n t  o f  t h e  m e e t i n g ,  w h i c h  i s  t w o  

o r  t h r e e  d a y s  l a t e r .  C a r l  S a g a n  d i d n ’ t  r u n  t h a t ,  P a u l  E r l i c h  d i d ,  b u t  i t  

i n c l u d e d  B o b  M a y ,  w h o  w a s  t h e n  a t  P r i n c e t o n ,  a n d  a  m a t h e m a t i c a l  

e c o l o g i s t  w h o  l a t e r  w e n t  t o  O x f o r d  a n d  t h e n  b e c a m e  t h e  a d v i s o r  t o  t h e  

p r i m e  m i n i s t e r  o f  t w o  U . K .  a d m i n i s t r a t i o n s ,  t w o  B r i t i s h  p r i m e  m i n i s t e r s ,  

b o t h  t h e  C o n s e r v a t i v e s  a n d  t h e n  l a t e r  o n  t h e  L a b o r  P a r t y .  A n d  S t e v e  

G o u l d  w a s  t h e r e ,  l o o k i n g  v e r y  g a u n t  f r o m  h i s  c a n c e r  t r e a t m e n t  f o r  

m e s o t h e l i o m a ,  w h i c h  w e  a r e  a l l  g l a d  h e  i s  i n  f u l l  r e m i s s i o n  t h e r e o f ,  a n d  

m a n y  o t h e r  e c o l o g i s t s  w h o  w e r e  l o o k i n g  a t  t h e s e  q u e s t i o n s .

I  r e m e m b e r  o n e  n i g h t  i n  C a r l ’ s  h o t e l  r o o m ,  w h e n  w e  w e r e  p l a n n i n g  

t h a t  e v e r y b o d y  w a s  g o i n g  t o  g o  a w a y  i n  t h e  s u m m e r .  T h e y  w e r e  g o i n g  t o  

d o  t h e i r  b e s t  t o  r e i n f o r c e  s c i e n t i f i c a l l y  t h e  c r e d i b i l i t y  o f  t h e  T T A P S  

s c e n a r i o ,  a n d  i f  n e c e s s a r y  p o i n t  o u t  f l a w s  s o  t h a t  w e — r a t h e r  t h a n  o u r  

c r i t i c s  w h o  w e r e  i d e o l o g i c a l l y  m o t i v a t e d ,  w h o  w a n t e d  t o  p u s h  n u c l e a r  w a r  

f i g h t i n g — w o u l d n ’t  b e  t h e  o n e s  t o  f i n d  f l a w .  I  t h o u g h t  t h a t  w a s  p e r f e c t l y  

r e a s o n a b l e ,  j u s t  a s  I  h a d  b e e n  p r o u d  t o  f i n d  w h a t  w a s  w r o n g  w i t h  t h e  

R a s o o l  a n d  S c h n e i d e r  c a l c u l a t i o n  b e f o r e  m y  c r i t i c s ,  I  t h o u g h t  i t  w a s  b e s t  

t h a t  w e  i n t e r n a l l y  d o  t h i s  b e f o r e  a n y b o d y  w e n t  p u b l i c .  S o  I  a s k e d  a t  t h i s
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Chervin:

Schneider:

Chervin:

Schneider:

meeting in Carl’s room, I can’t remember who was there, I know Erlich 
was there, I think John Haldren was there, possibly Bob May.

And I said: Let’s make a pact, nobody goes public, nothing gets 
discussed until we meet in Washington. And let’s go to Washington two 
days early, so that we can have it out internally and make sure that we 
have a consistent story that’s scientifically straight. Everybody agreed to 
this. That was a good idea, that we would get together, we would have that 
meeting. I went back. Kurt, Starly and I worked on the three-dimensional 
model. We put in an elevated soot aerosol, and immediately got a stunning 
result. We ran the model in perpetual January and perpetual July mode.
We were not running it coupled with an ocean—is that right, or did we 
have a simple mixed layer?

No it was uncoupled to an ocean, it was an atmosphere alone, but I’m 
pretty sure that you ran through the seasonal cycle.

Yes, but we had a fixed ocean temperature.

That varied according to the seasonal cycle.

Seasonal cycle. But it was not an energy-balanced model. That is, the 
oceans did not get colder. I was not worried about that, because I knew on 
the time frame of, y’know, a couple of months, that the oceans wouldn’t 
get more than a few degrees colder, so it wasn’t such a bad approximation. 
What this was going to do was underestimate the severity of nuclear 
winter. I didn’t mind that. Nobody could accuse us of exaggeration. Later 
on I think we did couple in a mixed layer ocean, but I can’t recall, I’d have 
to go back and check. The stunning result that we got was even when we 
snapped on the dust cloud in the middle of the northern hemisphere, or 
maybe the whole northern hemisphere, probably down to 20° North, we 
didn’t do the self-lofting to the southern hemisphere that Sagan had done. 
We found that within one or two days there was—this is in July now, 
perpetual July, or it was stepping through the seasonal cycle, but in July 
temperatures drop well below freezing. In other words, we were validating 
the one-dimensional model result. One day later the very same spot that 
was well below freezing was well above freezing. Coasts like California 
almost never went below freezing, except in the very rare occasion when 
the meteorological conditions had the winds blowing from the east, and 
then the cold interior air would blow over it. So instantly we realized it 
was a highly heterogeneous pattern. The very very warm oceans which 
remained warm because of the high heat capacity of the oceans, even 
though in this particular model the oceans could not physically change—if 
you did an off-line calculation with a simple ocean model, that would be a 
very good approximation for several months, which is what it would take 
for the dust to fall out. So we immediately discovered that there would be 
no uniform response.
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The second thing we discovered was that one of the TTAPS runs, 
which was the threshold where Carl said that even a hundred-megaton 
war, which is a very small war, very small fraction of the existing arsenals, 
he had a thousand weapons of I believe a hundred kilotons each, if those 
numbers add up, and that was sufficient, the illogic went, to “trigger” 
nuclear winter. Because that was the threshold at which enough smoke 
went in the air to drop the global mean temperature in the one-dimensional 
model below freezing, in this perpetual one-dimensional sense world. So 
we varied the amount of smoke, and reached the conclusion: there was no 
such thing as a threshold. That for the real world what would happen is 
that plumes would drift around, and that after the war the combatants 
would have large blobs of smoke over them, and those blobs of smoke 
could within a day drop the temperatures well below freezing, as long as 
there wasn’t strong winds from the ocean to the land. Then the blob would 
drop away, and move out over the ocean, the land would instantly go back 
up. This was not a perpetual deep freeze, it was fluctuating freezes. In fact 
this could occur for wars much less than the hundred-megaton threshold 
that would trigger nuclear winter, yet the planetary average temperature 
wouldn’t get to zero, because the oceans would prevent that. And it 
wouldn’t even be perpetually below freezing in the land because of the 
very strong on-shore winds. So we recognized immediately the threshold 
was a non-concept, that it was only a concept that was arising from a one­
dimensional model.

We discovered something else, which is when we put the dust cloud, 
the smoke cloud in in January, almost no cooling took place. First we 
thought there was an error. The only place cooling took place was in the 
subtropics. And then it was completely obvious what was going on. There 
isn’t very much sunlight coming in in the winter, therefore depriving the 
planet of most of it didn’t make much difference, because the temperatures 
were maintained in the middle of continents by very strong winds blowing 
over the warm oceans with their large heat capacities. That’s precisely 
why Europe and the Gulf Stream are so much warmer than Hudson Bay.
It made only a little bit of difference. I remember, I can’t remember if it 
was Kurt or Starly, one of them looked at me and they said, “Great, now 
we’ve told them when to push the buttons.” We went through a soul crisis 
as to whether we should even discuss this in public. And I remember 
thinking: But it’s what we found; not to discuss it is to play the same ‘ends 
justify the means’ game of people that we don’t like their ethics. We have 
to discuss it, but we don’t have to mention it today.

So I went to Walt Robertson and asked him what he thought. And he 
said, “Are you sure you’re right?”

And I said, “We’re not sure.”
He said, “Do some more experiments. Yes, you have to tell people, 

but you don’t have to tell them right away. You can give yourself more 
time to be right.” And he said, “Can you put it in perspective?”
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A n d  I  s a i d ,  “ W e l l ,  i t ’ s  r e a l l y  l i k e  f a l l ,  a n d  n o b o d y  c a n  g r o w  c r o p s  i n  

t h e  f a l l ! ”  I t ’ s  i n  a  s e n s e  e s s e n t i a l l y  n u c l e a r  f a l l  r a t h e r  t h a n  n u c l e a r  w i n t e r .  

B e c a u s e  o f  t h e  f l u c t u a t i n g  o n  a n d  o f f .  A n d  s o  m y  l i n e  w a s ,  y o u  c a n ’t  

g r o w  c r o p s  i n  n u c l e a r  f a l l .  B u t  I  w a s n ’t  g o i n g  t o  u s e  t h a t  p h r a s e  “ n u c l e a r  

f a l l ”  b e c a u s e  I  w a s  m e d i a  s a v v y  e n o u g h  t o  k n o w  t h a t  t h a t  w o u l d  b e  

i m m e d i a t e l y  g r a b b e d ,  a n d  i t  w o u l d  b e  c o n t e n t i o u s .

S o  a s  s u m m e r  w o u n d  d o w n ,  a n d  w e  w e n t  i n t o  t h e  a c t u a l  f a l l ,  t h e  

d a t e s  f o r  t h e  m e e t i n g  i n  W a s h i n g t o n  c a m e  c l o s e r  a n d  c l o s e r .  A n d  I  h a d  

c a l l e d  C a r l  a n d  t o l d  h i m  w h a t  w e  w e r e  l e a r n i n g ,  a n d  i t  w a s  k i n d  o f  q u i e t ,  

y o u  k n o w .  A n d  a  w e e k  o r  s o  b e f o r e h a n d ,  I  g e t  a  c o p y  o f  a  Parade 
Magazine a r t i c l e  t h a t  C a r l  h a d  w r i t t e n  o n  n u c l e a r  w i n t e r  o n  T T A P S ,  o n  t h e  

t h r e s h o l d ,  a n d  o n  w h y  t h e  n u c l e a r  a r s e n a l s  h a d  t o  b e  r e d u c e d  b y  a  f a c t o r  o f  

a  h u n d r e d  t o  d r o p  b e l o w  t h e  t h r e s h o l d  t h a t  w o u l d  t r i g g e r  n u c l e a r  w i n t e r  

a n d  e l i m i n a t e  t h e  d o o m s d a y  m a c h i n e .  A n d  K u r t  a n d  S t a r l y  a n d  I  l o o k e d  a t  

e a c h  o t h e r  a n d  s a i d ,  b u t  t h e r e  i s  n o  t h r e s h o l d .  I t ’ s  a  s c i e n t i f i c  f i c t i o n  f r o m  

a  o n e - d i m e n s i o n a l  m o d e l .  I  w a s  i n  a  b i n d ,  w h a t  w a s  I  g o i n g  t o  d o  a t  t h i s  

m e e t i n g ?  I  r e m e m b e r  w a l k i n g  d o w n  t h e  s t r e e t  e x p l a i n i n g  t h i s  t o  P a t  

Z i m m e r m a n  a n d  R a l p h  C i c e r o n e  a n d  s a y i n g ,  t h e s e  g u y s  h a v e  c r e a t e d  a  

s c i e n t i f i c  e x t r a p o l a t i o n  f r o m  1 - D ,  a n d  w e  h a d  a n  a g r e e m e n t  t o  t a l k  b e f o r e  

w e  w e n t  p u b l i c !

I  g o t  t o  t h e  m e e t i n g ,  w e  h a d  o u r  s e s s i o n ,  a s  p r o m i s e d .  A n d  C a r l  

b e g i n s  t h e  s e s s i o n  b y  s h o w i n g  a  v i d e o  t h a t  h e  h a d  p r o d u c e d  w i t h  c h i l l i n g  

e l e c t r o n i c  m u s i c ,  “ T h e  W o r l d  o f  N u c l e a r  W i n t e r ,  t h e  D e e p  F r e e z e , ”  a n d  h e  

e v e n  w e n t  s o  f a r  a s  t o  s a y  t h i s  c o u l d  n o t  r u l e  o u t  t h e  e x t i n c t i o n  o f  

h u m a n i t y .  I  c a l l e d  u p  S t a r l y  a n d  I  s a i d :  D o  y o u  t h i n k  t h i s  w o u l d  l e a d  t o  t h e  

e x t i n c t i o n  o f  h u m a n i t y ?  A n d  w e  b o t h  a g r e e d ,  n o t  n u c l e a r  f a l l .  I ’m  m o r e  

w o r r i e d  a b o u t  t h e  c o m b a t a n t s  b e i n g  d e p r i v e d  o f  f o o d ,  m e d i c i n e ,  s h e l t e r  

a n d  n a t i o n a l  c i v i c  o r d e r ,  t h a n  I  a m  a b o u t  t h e  d i r e c t  e f f e c t s .  I ’m  m o r e  

w o r r i e d  a b o u t  t h e  d u s t  p l u m e  d r i f t i n g  o v e r  I n d i a  a n d  s h u t t i n g  o f f  t h e  

m o n s o o n ,  k i l l i n g  m o r e  p e o p l e  t h a n  l i v e  i n  t h e  r i c h  a n d  c o m b a t a n t  

c o u n t r i e s .  B u t  I  c o u l d n ’t  i m a g i n e  a n y  s c e n a r i o  t h a t  w a s  a n  e x t i n c t i o n  o f  

h u m a n i t y .  T h e r e  w e r e  w a y  t o o  m a n y  p e o p l e  l i v i n g  i n  w a y  t o o  m a n y  

c i r c u m s t a n c e s  t h a t  a r e  r e l a t i v e l y  l o w  t e c h n o l o g y  t h a t  t h a t  w o u l d  h a p p e n .  

A n d  i f  t h e  w a r  o c c u r r e d  i n  t h e  w i n t e r ,  i t  w o u l d  m a k e  v e r y  l i t t l e  d i f f e r e n c e  

a n y w a y ,  a n d  t h e  n o n c o m b a t a n t s  w o u l d n ’ t  b e  p a r t i c u l a r l y  a f f e c t e d .  S o  I  

w a s  l e f t  w i t h  a n  e t h i c a l  d i l e m m a  a b o u t  w h a t  t o  d o  a b o u t  t h i s .  S o  I  s a i d  a t  

t h e  m e e t i n g ,  “ W a i t  a  m i n u t e ,  w e  h a v e  t h i s  p r o b l e m ! ”  B u t  i t  w a s  t o o  l a t e ,  

b e c a u s e  t h e  v i d e o  h a d  b e e n  m a d e ,  t h e  Parade Magazine w a s  c o m i n g  o u t ,  

a n d  C a r l  h a d  w r i t t e n  a n  a r t i c l e  i n  Foreign Affairs a s  t o  w h y  n u c l e a r  p o l i c y  

h a d  t o  b e  r e v i s e d ,  b a s e d  u p o n  t h e  t h r e s h o l d .

T h a t  b e g a n  o n e  o f  t h e  m o s t  u n p l e a s a n t  c h a p t e r s  i n  m y  l i f e .  I  k n e w  

t h a t  P a u l  C r u t z e n  d i d n ’t  w a n t  t o  m a k e  n u c l e a r  w a r  l e s s  s e v e r e ,  a n d  s o u n d  a  

n e w  e f f e c t  i n  t h e  p r o c e s s .  A n d  I  d i d n ’ t  w a n t  t o  m a k e  n u c l e a r  w a r  l e s s  

s e v e r e ,  b u t  t h e  s c i e n c e  w a s  t h e  s c i e n c e .  A n d  I  r e m e m b e r  S t a r l y ,  K u r t  a n d  I  

h a v i n g  t h e  c o n v e r s a t i o n — t h e  c r e d i b i l i t y  o f  s c i e n c e  m a t t e r s .  B e c a u s e  w e  

h a v e  t o  d e a l  w i t h  g l o b a l  c h a n g e ,  a n d  g l o b a l  w a r m i n g .  A n d  i f  w e  d o  ‘ e n d s
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justify the means’ now, even for nuclear war, we will be reminded of that 
when we talk about global change. So the question became how to do it. I 
went to the meeting and I explained there was no threshold and so forth. It 
was met with mostly stony silence. Nobody told me I shouldn’t say that. 
They just basically said, well these are very preliminary calculations. And 
Alexandroff and Stenchakoff in Russia have done it, and they get the same 
basic answer we do. They were using a very very low-resolution version
of th e_______ model. And it turns out when you looked at them, they
were not getting the same answers as TTAPS. TTAPS, remember, was 
using mean annual sunlight, not July. We got the maximum effect in July, 
as did Alexandroff. And we were getting very large coolings over the 
continents, comparable to TTAPS, but only for a day or two in patches.
We had a much higher resolution than Alexandroff, and Alexandroff used 
a very very large scenario of smoke, much larger than we were using when 
we were identifying in the absence of threshold. So I didn’t think that it 
proved that point. I made the comment, and I asked Carl to stay away from 
those other concepts so that we don’t have a public dispute that will only 
force the media into detracting from the fundamental message that we all 
agree, namely that the idea of a winnable nuclear war is insanity of a 
warped ideologue like Richard Pearl and the Reagan administration 
officials that he represented. We all agreed about that.

Went to the meeting, I remember sitting behind this familiar looking 
character who is best known now to the younger generations as the 
producer of salad dressing, Newman’s Own and his wife Joann 
Woodward, and it was a show. Carl knew how to put on a performance. 
There was a downlink via satellite to Yuri Israel, and the Hydromet 
service from the Soviet Union. And of course this was viewed as 
disloyalty and cohabiting with the enemy by the Defense Department 
establishment. Don Kennedy, then the Stanford president, gave the 
introductory address. Walt Roberts supported the general notion, but had 
already been pre-warned by me and was careful in saying that the details 
will change. But the basic idea would remain the same, which I genuinely 
believed. When I got my ten minutes, I went over the GCM’s. I 
emphasized the fact that even smaller wars than the threshold trigger could 
create fluctuating what I called “quick freezes.” But that it was hard to 
find a threshold. I did not interpret for people that therefore the threshold 
was wrong. I was hoping that Carl would do that for them, the same way I 
had to do it for Rasool and myself ten years earlier on our trigger and ice 
age paper. That’s not what happened.

Months later, after a number of interviews, I got a call from Carl.
And he was very unhappy at the reporter quoting me as saying there was 
no threshold. And he kept saying: What have you guys done wrong on 
your model? And you have to be careful of how you say this.

And I said, “Carl, you have to back away from the 1-D model result. 
You have to do it, and what you should say is something got better and 
something got worse. What got better is that we don’t have a trigger of
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nuclear winter. What got worse is even smaller wars than your thousand- 
city hundred-megaton-war could create quick freezes. And that fall-like 
conditions, you can’t grow crops in it.”

There was no agreement. I was supposed to change, I couldn’t 
change. I remember when the Boulder Camera, the newspaper, called me 
up and wanted to know about this. Now the media was covering me versus 
Sagan, even though Carl and I were much closer in our philosophies to 
each other than we were to the Richard Pearl Pentagon officials. This was 
the debate, it was the debate between the milder version and NCAR, and 
the radical version of Sagan. The Detroit News wrote up Carl as an 
exaggerator and me as the good guy. I had to write a letter back to them 
saying, I have very few fundamental disagreements with Carl Sagan; you 
have exaggerated this difference.

Meanwhile, a check arrived at NCAR. This is about early 1984 by 
now. And I get called into the office by my friend Bill Hess, the man who 
I bled for money for ASB, and he said: Steve, you know how sensitive the 
trustees in the NSF are about people writing grants—why didn’t you 
follow the procedure when you wrote a grant to the DNA (the Defense 
Nuclear Agency) for this money, I mean the NSF just called up furious 
that they got a check, and they had no paperwork to go with it.

And I said, “I don’t know what you’re talking about.” Apparently 
what happened is the Defense Nuclear Agency, the people responsible for 
this had been attending the . . .

END OF TAPE 7, SIDE 1
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TAPE 7, SIDE 2

Schneider: So we’re on the second side of the seventh tape, and I was talking about
how the DNA, the Defense Nuclear Agency went around and they decided 
who were the people doing the good science. And they separated out about 
six groups, including NASA Ames. Before I continue the Hess story, let 
me say that Ackerman, Pollack and Toon were told by NASA Ames 
higher-ups that they were to stop doing this work. This was the Reagan 
administration. This was embarrassing the nuclear war fighting strategy of 
the Defense Department. And they thought that this was going to hurt the 
NASA budget. I remember having an angry conversation with Bob 
Schiffer in NASA headquarters a couple of months later, when he said that 
he agreed that this was a threat to NASA. And they had already said what 
they had to say, and they should stop before they get into trouble.

And I said, “But Bob, did anybody in the DOD or the White House 
call you up and say no?”

He said, “No, but they would have.”
I said, “This was a preemptive strike to protect your budget, and you 

could care less about the truth of science?!”
And he said, “It’s my job to protect the institution.”

So these guys at NASA Ames were writing their home address. This 
was not a paper of NASA Ames. They had to do all the calculations on 
their own, and they claimed not on those computers, although how could 
they have done it without running it on those computers? That was the 
intimidating nature of the Reagan consensus with the landslide election, 
and the conversion in 1982 of the Congress switching over to the 
Republicans. They thought they could get away with anything. And that 
was very intimidating. And I felt really pleased that Hess called me in the 
office once and he said before I went to the Sagan meeting, “Steve, I am 
not going to tell you what to say because you wouldn’t listen to me 
anyway, just be careful that you don’t go overboard.”

And I said, “Believe me, you are going to find me on the wrong side 
of this problem, Bill, I’m not going overboard. If anything, I’m going to 
get attacked from the peace groups.”

So the sixty thousand-dollar check arrives, and I said, I don’t know 
what’s going on. So I quickly call up the guy who I had met at one of the 
meetings of the Defense Nuclear Agency, and he told me, “Well we liked 
the work you guys were doing, so we sent the checks to your agencies.” 

And I said, “But that’s not how it works here. At NCAR if you want 
to get money, you have to write a proposal; it has to be reviewed; it has to 
go through a whole series of things.”

And he laughed and he said, “And they think that we’re bureaucratic 
in the DOD, you guys are worse than we are!”

So what I had to do for this lousy sixty thousand dollars is I had to 
write a proposal. We had to send it out for review. We had to respond to
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the reviewers. We had to get it signed off by the trustees committee that 
was supposed to do this in the NSF. And about seven months later we got 
our sixty thousand dollar check, which then later on turned out to be a few 
hundred thousand checks for the next several years, and those were very 
helpful. As a receiver of DNA money, I then had to go to DNA meetings, 
that was part of the deal. These meetings were—and I take my hat off to 
the DNA—unclassified. Anybody could come, but they had to be invited, 
you had to be on the guest list.

One of the guests was a guy named Russell Sites who is the nephew 
of Fred Sites, the former president of the National Academy of Sciences 
and the Rockefeller Foundation, a very conservative guy with CIA 
affiliations. = He had actually visited me with two CIA guys, and talked to 
Starly and me, and wanting to know everything we knew about Russian 
computing and Alexandroff, and so forth. And Sites was there, constantly 
trying to nibble around the edges of denigrating nuclear winter. And he 
thought that I’d be an ally because I was pointing out problems. I wasn’t 
an ally. I thought the problem was absolutely real, it just wasn’t the way it 
was described in the one-dimensional model. At a meeting in Santa 
Barbara—I remember the meeting very well, because it was about eighty- 
five degrees in February, they were breaking record highs, and I wanted to 
get back and work on my other problem, y’know, back to climate change. 
And I gave my talk. Starly was there, we went over what we were doing.

We had now by this time modified CCM0A by putting in a transport 
calculation that Starly had done. Essentially, it was to put in a parallel 
equation to the water vapor equation, and move the smoke around so we 
no longer had to put smoke in as a block that magically appeared at time 
zero and stayed fixed forever, but could actually be transported by the 
winds. And then we used Filipo Georgi, another GRA who was working 
with Bob Dickinson independently on the question of aerosol removal. 
And we got Filipo interested, and he helped us write a code for the 
coagulation and wash out of smoke aerosols. As I was showing this 
results—an aside, I remember taking Filipo and Kurt and Starly to that 
meeting in Santa Barbara, we flew into L.A. and I treated them all to 
Universal Studios. Oh Filipo, he just really loved it. In any case, back to 
this meeting, so we are at this meeting, and I showed how we could get 
quick freezes, I showed that when the blobs of smoke were put in and 
transported around, you know the work that Starly and Phillipo had done, 
that instead of getting average temperature drops that were significant that 
we had very little average temperature drop, five to eight degrees at most. 
Nothing like the 20° the one-dimensional model was getting, but we were 
still getting quick freezes.

And I said, “It’s like fall, we really should have called this nuclear
fall.”

The audience laughed, remember it wasn’t a classified meeting but it 
was a by invitation meeting, and everybody had agreed that this meeting 
was private and not to discuss with the press.
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Two days later I went home, I get a phone call from Time or 
Newsweek, I have forgotten which, I think it was Time: “Well, Dr. 
Schneider, we understand that you were at a meeting of the Defense 
Nuclear Agency and you described this problem as nuclear fall, rather than 
nuclear winter, is that true?”

And I said, “That meeting was private. I’m not going to discuss what 
was there.”

He said, “Well, we are going to report this as a source. (It was 
Russell Sites, I later found out.) “And you can confirm or deny that you 
believe that, we just wanted to give you the opportunity.”

And I said, “Well, it is inappropriate to do that.”
And yes, I did say and believe that fall is a better analogy than 

nuclear winter, but I do not want people to misinterpret this. You can’t 
grow crops in a nuclear fall. You don’t have an Asian monsoon in the fall, 
you have it in the summer, and that this is still a serious disaster scenario. 
Of course, Time Magazine confirmed that I called it “nuclear fall” but they 
did not put in the rest of the story. I got a phone call from the Boulder 
Daily Camera, as I was mentioning earlier. They called me to ask me 
about this. And I described everything. There was an excellent story 
written by Todd Malmsbury. He then called me up that morning, because 
the Camera comes out in the afternoon, it did then. And he said, “I’m not 
responsible for the headline, I didn’t have anything to do with that.”

I said, “Why, what’s the problem, Todd?”
He said, “You’ll see.”
The paper came out; my phone rang off the hook because I was in the 

office at the time. Members of the peace community cursing me out, 
saying, “You must have money from the Pentagon, you’ve sold out, you 
are a shell for them!” And the front page story with my smiling face from 
a photograph from their previous records was: “Scientist says nuclear war 
not so bad.”

I sure understood why Crutzen didn’t want to take down nuclear 
war’s seriousness. And by that time the debate was now full-fledged 
between me and Carl over the seriousness of this. No matter how many 
times I had tried in private to get them to be the ones to say: We were 
basically right but the scenario has changed. I ended up now full-fledged 
in the public on it. There was nothing I could do, I could own it or not own 
it, and I owned it. Lots of stories took place. They were ugly, they were 
polarized. People were getting violent on each side.

Erlich called me up and said, “You are losing all your friends in the 
environmental movement.”

And I said, “Do they care more about the truth? Do they want to have 
credibility later on, when we have issues like biodiversity loss and climate 
change? Isn’t nuclear fall bad enough? Don’t you go morally numb when 
we kill two billion, do we have to lead to extinction of humanity? Isn’t 
that enough? Aren’t you deterred after the first hundred million?”
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And of course Paul said okay, and he became a strong defender, and 
was fighting with other people to say no, you gotta hang in there. I saw 
Carl on “Nightline” shortly thereafter, and Koppel was interviewing him, 
and said, “What do the Russians say?”

And Carl said to the effect: I’m really ashamed that I have been able 
to talk to the equivalent of the Joint Chief’s of Staff in the Soviet Union, 
and they are showing humanitarian instincts and are greatly interested in 
this problem, yet my own country is in official denial at the Pentagon 
about this problem (Not that that was entirely true.), and I can’t meet with 
them.

A few days later I got a phone call from a lieutenant colonel who 
happened to have been an attache to the Joint Chiefs and he said: The Joint 
Chiefs want to have Carl Sagan meet with them, but they do not want him 
alone, they want you there at the same time, so you can have a debate.

And I said, “Oh, that would be very interesting. They are going to be 
surprised that Carl and I agree a lot more than the media would let you 
think. You know we are going to be arguing about global mean 
temperature drops of twenty versus five, but then I am still going to be 
arguing nuclear fall is not a nice thing.”

And he said: That’s fine, we want to hear what the story is. He’s 
alleged that we won’t talk, and we will. And he said by the way, what do 
you want?

I said, “Excuse me?”
He said: Well, I mean, you know, what kind of honorarium do you 

want to do this?
And I said, “Well it would be a great thrill to talk to the Joint Chief’ s 

of Staff—I’m sure I can get my director to pay the airfare, or I hope you 
would cover that, but whatever honorarium you pay Carl, I want exactly 
the same thing. I don’t care if it’s zero, but I’m not going to, y’know, have 
one paid and not the other.

And he laughed, he said: Oh I guess you want twenty thousand 
dollars and a private jet to fly you here then.

The debate never took place.

Do you have any idea what caused that debate to be canceled? Was it the 
price tag or some other development?

The Lieutenant Colonel also told me that Carl was very strongly against 
having anything other than a private meeting. A few weeks or months, I 
can’t remember the sequence, but around that time I got a transcript of a 
Congressional hearing. I had testified to Congress many times, and I know 
how Congressional hearings work. You get five minutes, and then there’s 
lots of Q & A. If you are very lucky, there’s more than one or two senators 
or members there. And because this was nuclear winter, and because it 
was Sagan and Richard Pearl, it was a hot number and it was well
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attended. One of the senators was the liberal Republican Bill Cohen, who 
was later a Defense Secretary for Bill Clinton.

And he asked Carl point blank: Dr. Sagan, you have been accused of 
exaggerating. Work down at NCAR and other places suggests that the 
effects are much smaller than you’ve said, and that they’re nuclear fall, not 
nuclear winter, and that it would be unlikely to be as severe. What do you 
say to these critics?

And he said: There is no difference with us, we and they. We get 20° 
cooling, they get 20° cooling, what’s the difference?

I saw that, and was frankly shocked. They got 20° cooling as a global 
average temperature decrease for a mean annual amount of sunlight. We 
got five under those conditions. Our 20° were one- to two-day weather 
coolings in the middle of continents in the July case. I couldn’t believe it. 
All the conversations we had, telling him the truth was bad enough. He 
was out there saying nothing had changed, the threshold was still valid. It 
was clearly not scientifically tenable.

I walked into Walt Roberts’ office, I plunked this down and I said: 
Walt what do we do about this?

And he looked at me and he said, Let me think about it— I’ll talk to 
you in a few days.

Two days later I got a phone call from the editor of Foreign Affairs. 
He said, “Walt Roberts spoke to me, I would like you and your colleague 
Starly Thompson to write a Foreign Affairs article to follow up on the 
Sagan one, telling us what the science and the implications really are of 
this problem.”

Starly and I had a long debate. We asked ourselves how vilified we 
are willing to be and we said: Hey, it’s got to come out. It’s better to have 
us explain it than to continue to have the media distort this into Carl’s end 
of the world vision, and somehow as if we’re saying ‘it’s not a problem’ 
when that’s not what we say.

And we wrote our Foreign Affairs piece. We said extinction was a 
vanishingly low probability, but that killing a few billion people was 
enough to make anybody who had any ethics at all morally numb long 
ago—and that we don’t need the early version to be deterred. And even in 
the winter, when we found relatively little effects, we said: Imagine 
getting through regular winter when you have no deliveries of food, no 
heating, no electricity and no medical services. You don’t need to know 
the weather forecast after a nuclear war to be deterred, unless you are 
already so insane that you can’t be saved. And that’s what we wrote.

We got criticized immediately by people who said Foreign Affairs 
isn’t a peer review journal—you should have submitted this to peer 
review. We actually thought about that. We knew that the modeling that 
we were describing was still being reviewed at the Journal o f Geophysical 
Research. And Starly and I said to ourselves damn it, we better be right. 
Because this is a political issue. We are going to stick our necks out. And
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w e  a r e  g o i n g  t o  s a y  w h a t  r e s u l t s  w e  g o t .  A n d  w e ’r e  v e r y  v e r y  c o n f i d e n t  

t h a t  w e  d i d  t h i s  c a l c u l a t i o n  r i g h t .

T h e  o t h e r  p r o b l e m  w a s  t h a t  t h e  w a y  w e  w e r e  t r a n s p o r t i n g  s m o k e  i n  

o u r  m o d e l  w a s  b a s e d  u p o n  t h e  w a t e r  v a p o r  e q u a t i o n  o f  a  s o - c a l l e d  s p e c t r a l  

m o d e l ,  a s  w e  t a l k e d  a b o u t  e a r l i e r .  S p e c t r a l  a d v e c t i o n — t h a t  m e a n s  t h e  w a y  

y o u  t r e a t  w a t e r  v a p o r — i s  f i t t i n g  f i f t e e n  w a v e s ,  t w o - d i m e n s i o n a l  w a v e s ,  

s o - c a l l e d  s p h e r i c a l  h a r m o n i c s ,  t o  a  v e r y  p a t c h y  p a t t e r n .  W h e n  y o u  d o  t h a t  

t h e r e  a r e  g o i n g  t o  b e  r i p p l e s  t h a t  a r e  u n r e a l .  S o  w h a t  w o u l d  h a p p e n  i s  o n e  

m i n u t e  l i t e r a l l y ,  o r  t w e n t y  m i n u t e s — t h e  f i r s t  t i m e  s t e p ,  a f t e r  t h e  s m o k e  

w a s  i n j e c t e d ,  l i t t l e  u n r e a l  b l o b s  o f  i t ,  s m a l l  b l o b s  w o u l d  a p p e a r  o v e r  t h e  

A n t a r c t i c a  a n d  o t h e r  p l a c e s ,  a n d  t h e r e b y  c a u s i n g  q u i c k  c o o l i n g s  i n  t h o s e  

p l a c e s  t h a t  w e r e  u n r e a l .  S o  t h e  t r i c k  t h a t  S t a r l y  a n d  I  e v o l v e d  w a s  a  

b o r r o w i n g  a n d  p a y b a c k  s c h e m e .  W e  s i m p l y  t o o k  a w a y  a  s i g n i f i c a n t  

f r a c t i o n ,  l i k e  2 0 %  o f  t h e  s m o k e  w h e r e v e r  i t  w a s ,  a n d  t h e n  p u t  i t  a l l  b a c k  

i n t o  t h e  h e a v i e s t  p a t c h .  S o  w e  c o n s e r v e  s m o k e  t h a t  w a y ,  a n d  w e  

e l i m i n a t e d  a l l  t h e s e  f l u c t u a t i o n s .  W e  k n e w  t h a t  t h i s  w a s  n o t  t h e  s a t i s f y i n g  

w a y  t o  d o  t h i s  p r o b l e m ,  b u t  w e  a l s o  k n e w  t h a t  t h e  o p t i c a l  d e p t h  o f  t h e  

s m o k e  w a s  s o  l a r g e  t h a t  i t  w o u l d n ’t  m a k e  a n y  f u n d a m e n t a l  d i f f e r e n c e  t o  

t h e  o v e r a l l  q u a l i t a t i v e  c o n c l u s i o n .  W e  k n e w  t h a t  b e c a u s e  w e  i n t u i t i v e l y  

u n d e r s t o o d  c l i m a t e  m o d e l i n g .

W e  e x p l a i n e d  w h a t  w e  w e r e  d o i n g  t o  o u r  f r i e n d s  i n  L i v e r m o r e ,  M i k e  

M c C r a c k e n  a n d  c o l l e a g u e s ,  a n d  o u r  g o o d  f r i e n d s  i n  L o s  A l a m o s ,  G a r y  

G l a t z m a i e r  w h o  h a d  b e e n  a t  N C A R  f o r  a  n u m b e r  o f  y e a r s ,  a n d  w o r k e d  o n  

s o l a r  d y n a m o  m o d e l s ,  a n d  B o b  M a l o n e  w h o  w a s  o n e  o f  t h e  d e v e l o p e r s  o f  

C C M 0 A .  A n d  B o b  h a d  t h a t  m o d e l ,  p l u s  t h e y  h a d  e x t e n d e d  i t  a n d  t h e y  a l s o  

h a d  t h e  r e s o u r c e s  o f  L o s  A l a m o s ,  a n d  h a d  a l r e a d y  c a l c u l a t e d  a  t r a n s p o r t  

m o d e l  t h a t  d i d n ’t  u s e  s p e c t r a l  a d v e c t i o n .  I t  d i d n ’t  h a v e  t h e  p r o b l e m  o f  

b o r r o w i n g  a n d  l e n d i n g .  A n d  a s  a  r e s u l t ,  a b o u t  s i x  m o n t h s  l a t e r  t h e y  

c a l c u l a t e d  i t  w i t h  m u c h  h i g h e r  r e s o l u t i o n ,  w i t h  a  m u c h  m o r e  

“ m e t h o d o l o g i c a l l y  c r e d i b l e ”  m o d e l  t h a n  w e  h a d .  A n d  I  w a s  v e r y  h a p p y  

w h e n  I  g o t  a  c a l l  f r o m  B o b  s a y i n g :  H e y ,  w e  g e t  b a s i c a l l y  t h e  a n s w e r  y o u  

g u y s  d i d ,  I  b e t  y o u ’ r e  h a p p y  a b o u t  t h a t .  I  s a i d ,  “ I  a m  u n h a p p y  f o r  t h e  

w o r l d ,  b u t  I ’ m  g l a d  f o r  m e . ”  A n d  i t  w a s  n i c e  t h a t  w e  w e r e  a b l e  t o  b e  

v i n d i c a t e d  i n  t h a t .

A n d  o u r  g a m b l e  t h a t  w e  w e n t  w i t h  t h e  Foreign Affairs p i e c e  o n  t h e  

b a s i s  o f  o u r  i n t u i t i o n ,  t h a t  t h e  s c i e n c e  w a s  g o i n g  t o  b e  a t  l e a s t  q u a l i t a t i v e l y  

u p h e l d  b y  f u r t h e r  m o d e l i n g ,  a n d  t h a t  w e  w o u l d  g e t  o u r  p a p e r s  a c c e p t e d  b y  

p e e r  r e v i e w ,  w h i c h  w e  d i d ,  w a s  a l l  t r u e .  U n f o r t u n a t e l y ,  i t  l e d  t o  a  v e r y  

s i g n i f i c a n t  s c h i s m  b e t w e e n  m e  a n d  C a r l  w h i c h  w a s  p e r s o n a l l y  v e r y  

p a i n f u l ,  b e c a u s e  I  a d m i r e d  C a r l  a s  t h e  s i n g l e  m o s t  i n f l u e n t i a l  p o p u l a r i s t .  I  

h a d  p e r s o n a l l y  b e e n  p r e s s u r i n g  h i m  t o  g e t  i n v o l v e d  i n  p u b l i c  i s s u e s  b a c k  

i n  t h e  1 9 7 0 ’ s ,  a n d  h e  d i d — a n d  l o o k  a t  t h e  t h a n k s  h e  g o t  f r o m  m e .  A n d  

b e c a u s e  w h e n  I  w r o t e  The Genesis Strategy a n d  s e n t  i t  t o  C a r l ,  h e  w r o t e  a  

w o n d e r f u l  j a c k e t  c o m m e n t ,  a n d  g a v e  m e  a  n i c e  s e t  o f  t h i n g s ,  a n d  I  a l m o s t  

f e l t ,  y o u  k n o w ,  l i k e  t h e  u n g r a t e f u l  s o n  w h o  w a s  t u r n i n g  o n  a  m e n t o r .  A n d  

a t  t h e  s a m e  t i m e  i t  w a s  p e r s o n a l l y  p a i n f u l  t h a t  s o m e b o d y  w h o  I  h a d  s u c h
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Schneider:

Chervin:

Schneider:

Chervin:

admiration for was, in a way, so caught up in ‘the ends justify the means’ 
that he had lost his own objectivity—and was hurting his own credibility 
when he didn’t have to. And I didn’t wish to be the executioner of his 
credibility, and found the entire episode painful from start to finish.

Did you actually get any explicit comments from Carl Sagan on the 
Foreign Affairs piece?

He wrote . . .

. . . to you.

Carl wrote a critical response to it in Foreign Affairs. And Starly and I 
published a rejoinder, within which we were as polite and as praiseworthy 
of their initial effort as possible, while defending what we had. There were 
other comments written to Foreign Affairs by political scientist George 
Raptins at MIT, who just excoriated Sagan for jumping into a field in 
which he new nothing, namely arms control, proposing minimal deterrents 
which he believed to be—he, Raptins believed to be a discredited doctrine, 
and then using a now discredited scientific claim of threshold to support 
what he believed to be a discredited doctrine.

We stayed fairly clear of that, but I can remember when I first was 
working on this problem, how the whole nuclear weapons issue prays on 
your mind. Flying in airplanes, and all of a sudden at twilight a 
thunderstorm flashes a bright light in a cloud, and for a microsecond you 
think it’s a nuclear burst. It really is tough working in this problem, it 
really does something to your head. And what bothered me more than that 
was [that] after a few years of working on the problem, not only did those 
fears disappear, but it became a theoretical exercise: How do we model 
this better? How do we get the transport? And I can remember talking to 
Starly and Kurt about it, saying, I  start to understand now how people 
working in these nuclear establishments get themselves inured from the 
problem. You get—you convert it from an emotionally horrible and 
unacceptable thought into just another piece o f your profession. And that 
therefore i t ’s a good thing to go out in the public and get your smiling face 
on the newspaper, so that the people from the peace movement can call 
you a shit, because even thought you did it because you thought it was 
more ethical, you need to remind yourself what yo u ’re working on. And I 
wish that more people who were involved in those kinds of defense 
projects, y’know, that are hidden by black screens, and get involved in the 
mechanics and forget what it means, were forced occasionally to go in 
public and see how their fellow citizens look on with horror at the stuff 
that they think about, what Herman Collin once called “the thinking about 
the unthinkable.”

There’s a lot more to the nuclear winter story, I don’t need to tell it 
all. Vladimir Alexandroff from the Soviet Union, one of the few scientists
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who ever traveled alone since I saw Bodiqo in 1971, obviously was 
connected with the right agencies, came over to NCAR once. Got called 
up by the Director Bill Hess to his office. And he looked at me and he 
smiled and he said: “I’ve got to do this, they made me say I would tell 
you.”

I said “What, Bill?”
“Alexandroff is coming, and you have to deny him access to the 

computer.”
Remember this is the Cold War and the Reagan administration.
I said, “Bill, I am not a CIA or an FBI agent. I am not going to follow 

the guy around and see if he visits the terminals and the keypunches. If 
they want to do that, they should bring an agent here and do that. I am not 
going to give him my ID number, and I am not going to help him get on 
the machine, but I will not be a policeman.”

He said, “I knew you would say that. I already told them you would 
say that. Frankly, I agree with you.”

I said, “Thank you.”
Vladimir came, we gave a talk, had a nice barbecue out in the 

backyard, I think you came to that, Robert—yeah you were there, I have a 
picture of it somewhere, if I could find it, flipping hamburgers, being a 
very American guy.

I was probably also doing the ceremonial cutting of a watermelon.

Yeah, I think you got involved in the whole thing. The American 
Meteorological Society was having a nuclear winter session. So we went 
to that. There was also a AAAS session on it shortly thereafter. And we 
went to the AMS session. And we flew together, I guess it was Starly,
Kurt—Kurt may have been at Livermore by then, I can’t remember— 
Vladimir, a couple of us went. And we went down to the baggage claim to 
pickup our luggage, and all of our luggage came except for Vladimir’s. 
And this thing went around and around and around and around, and we 
waited five, ten, fifteen minutes.

I said, “Well, we better go check and find out what happened.”
And Vladimir was looking very suspicious. And he said, “Hmmn, 

well I know there are some people who are concerned about my visit.”
I said, “I don’t know, Vladimir, maybe they think you have a 

supercomputer in your luggage.”
You know everybody laughed nervously. We went over to the United 

people and they didn’t know where this was. And they said, “Well you 
know I think that one baggage cart didn’t get unloaded yet, and just still 
wait.” About ten minutes later his bags came off alone. So obviously they 
were inspected. [We] go out to the rental car, we drive over, we give the 
talk.

Meanwhile I am having a long argument with Vladimir. I said, “You 
know, Vladimir, people don’t think you are credible.”
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And he said, “Why?”
I said, “Because all you ever do is the worse case. Why don’t you 

guys run some nuclear fall cases? You can’t just put in the maximum 
amount of smoke—it just makes it look like you are not trying to do the 
science straight. You have to do heavy smoke cases, and light smoke 
cases, just like all the rest of us are doing.”

And he kind of looked at me and he said, “I will take that up with my 
people.”

He was direct and honest and he said this is under political control. 
That’s what you expect in the Soviet Union. At least he was traveling 
alone, we could have that conversation.

About two weeks later I was at a meeting, and Mary Rickle, my 
secretary, called me and said, “I just got a phone call from the FBI. They 
want to know why you rented a car for Vladimir Alexandroff.”

I said, “I never rented a car for him, what are they talking about?
Call them back and ask them what they meant.”

So she called back the agent, and he gave the dates and said that 
Alexandroff was seen getting into an Oldsmobile something—no a 
Pontiac 6000, I remember it—and they had the license number, and they 
traced it back, and it was rented by NCAR.

And I just laughed out loud, I said, “That was my car! I rented it and 
I drove him to the hotel. For God’s sakes, can you tell the FBI agent, you 
know, that I’m an American. If they want to know what happened, why 
don’t they call me up and I’ll tell them!”

This guy was hanging around with a camera, hiding in the corner and 
snapping shots. So I could understand the paranoia of some people in 
dealing with that. And here I am trying to sit there and influence the 
Russians that they should join the rest of us and stop doing this case. I 
mean, you remember, Bob, we did a joint paper with them at AMBIO 
back in 1984. And it was tough to get the Russians to run anything other 
than the worst case, or to say this is anything other than the end of the 
world. And they were the good guys who believed in the arms race, and 
that the Americans were denying this because they didn’t believe in the 
arms race. That was as much ideological nonsense coming from Russia as 
we were hearing coming from Richard Pearl and the Reagan 
administration.

One more nuclear winter story I can’t resist. Fred Singer, the 
perpetual contrarian—who believes that all science that denigrates the 
power of the United States or individual rights must be wrong—had come 
on a number of occasions, trying to convince Starly and me and others that 
the nuclear winter scenario was false, that it was truly nuclear summer 
because of infrared radiation. Three or four times we showed Fred why, 
even if it had high infrared optical depths, it still—and the planet were like 
a black body, that the black body with zero reflectivity would still be 
below freezing, because it would eliminate the greenhouse effect. There 
was no way to convince Fred that this was not going to happen. So there
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was a nuclear winter session at the AAAS. I can’t remember whether it 
was 1984, possibly 1985. I give a talk, Fred raises his hand, I call on Fred.

He gets up and he says, “Well Steve, you are moving us in the right 
direction. You have taken us to winter nuclear and nuclear fall. Why don’t 
you just go all the way to where the real answer is, which is nuclear 
summer?”

And he went on about how infrared—and I remember the line that 
popped in my head, and I couldn’t resist and I said, “Fred how many times 
are you going to keep waving the infrared herring in our face?”

Oh, the place—they laughed in his face. I went on and explained why 
it couldn’t happen; why the physics was fundamentally sound; why Los 
Alamos, Livermore and other such left wing establishments were getting 
the same answer that we were, which was basically the nuclear fall 
scenario; why patchiness and infrared radiation did offset the cooling 
substantially, relative to TTAPS, but nonetheless still left us with a nuclear 
fall scenario. And that’s where the answer was converging, even though 
we wouldn’t be able to perform the experiment. There was no deterring 
Fred then, just as there’s no deterring Fred now, that the only 
measurement of truth is a short satellite record, which everybody knows is 
contaminated by stratospheric and surface emissions, which he still insists 
in the only true record in global warming. So his antecedent routes for 
denial and poor science were demonstrated then, as they are continuing 
through the 1990’s and the decade of 2000’s for the climate change 
problem.

One other thing—absurdity wasn’t just on the part of conservatives 
like Fred Singer. I was invited to join the highly classified Defense 
Science Board, which Walt Roberts had been on. In fact, Walt had co­
chaired it once, and told me that a military officer was flying in airplanes a 
few seats behind him, to make sure that he was not commandeered and 
captured for secrets.

And I said, “Well what were they going to do?”
He said, “Shoot me—what else?”
And yeah I laughed, I wasn’t sure it was the truth, but it might very 

well have been. In any case, I asked Walt whether I should be involved, he
said sure. And the lawyer from th e______and General’s office from the
Pentagon called me up to find out what my conflicts of interest were, you 
know, what my—well I said, “I am getting money from The Defense 
Nuclear Agency, does that mean that when that issue comes up I can’t talk 
about it?”

And he said: “Well how much money are you getting?”
And I said: “Oh, you know, probably two hundred thousand dollars a 

year, and you know, this is an average sized grant, and we are going on. 
And do I recuse myself, take myself out of the room?”

And he just laughed out loud.
I said, “What’s funny?”
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He said: You know, the Defense Science Board has guys from 
Lockheed and Boeing, and so forth. They are into us for two billion, and 
they don’t seem to have any model compunctions. I don’t think we got . .

END OF TAPE 7, SIDE 2
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Schneider:

Chervin:

Schneider:

Chervin:

TAPE 8, SIDE 1

First side of tape 8, it’s Saturday the 12th of January, 2002 about 5:00 p.m. 
here in Stanford, California. We are continuing on some of the 
ramifications of the nuclear winter research, and you had been talking 
about your . . .

Defense Science Board.

The Defense Science Board.

So the Defense Science Board lawyer said to me, he said, “We got guys 
from Boeing and [from] North American, and they are into us for two 
billion. We’re not going to worry about you for a measly two hundred 
thousand.”

I guess what he said is they don’t have compunctions about talking 
about anything, so we don’t have to worry about you for a measly two 
hundred thousand, that’s what he said. And I guess I realized I was in a 
different world, different stakes. The other thing that was entertaining 
about that group was they did not—they set up a task force that I was on, 
but they didn’t call it the “Nuclear Winter Task Force,” even though that 
was the name by which this was still known, and I still use that phrase to 
describe the problem. And they called it the “Defense Science Board Task 
Force in Atmospheric Obscuration.” And I had to get a top secret 
clearance to be on it, and I was very pleased that they checked out my 
background and decided I didn’t look very subversive, because I got my 
top secret clearance. Although every meeting we had was open.

I remember one which had a Deputy Under Secretary of Defense, 
another Reagan appointee out of Richard Pearl’s office. And he didn’t like 
this problem much, and he came, you know, to tell us that. And the DNA, 
which now was at full loggerheads with Richard Pearl’s strategic office.
In Congressional hearings the DNA was going and backing up the 
Livermore, the Los Alamos, the Ames and the NCAR scientists. It was 
very interesting to watch that one part of the Pentagon, the Richard Pearl 
shop, was viewing this as a conspiracy against American policy. And the 
other part, the Defense Nuclear Agency, which is responsible for nuclear 
war issues and fighting strategies, was defending this as good science and 
part of the understanding we should have. It made me eliminate all the 
notions about Pentagon conspiracies. The only conspiracy is the old- 
fashioned one, which is that each subagency wants its own agenda to be 
flourishing. So therefore they follow the prime directive of the 
bureaucracy--the bureaucracy’s mission shall thrive and grow. And that 
was the only conspiracy there, a very healthy conspiracy, by the way, 
relative to the kind of paranoia that I was hearing from some of my left 
wing friends about how the Pentagon was involved in a conspiracy, and
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how they were funding us, you know, to try to diminish the problem. That 
was all a bunch of nonsense.

The other thing that was funny is this guy, who was the Under 
Secretary, came in to complain about this problem, and he didn’t like the 
fact that the Defense Science Board’s scientists, who were outside people, 
were endorsing the basic concept. And the DNA was funding an 
experiment in the chaparral of California where they were going to 
actually ignite bushes and see what fraction of smoke is removed. There 
were lots of technical arguments about how high an altitude the smoke 
clouds would be. Would they be self-lofting?—all these arguments that we 
still had no real experimental verification of.

And at one stage, as the DNA guy explained what was going on, he 
said, “And here we will have the fires [and there was this map] and over 
here on the hill will be the observers.”

And he said, of course the Pentagon guy [said], “What do you mean 
observers, isn’t this classified?”

“No this isn’t classified, you know, this is a—we’re just measuring 
smoke, there is no reason to do that.”

“Well what kind of observers do you have in mind?”
He said, “Well, you know, dignitaries and the media.”
“What kind of dignitaries?”
“Well, people like Carl Sagan and the media.”
He said, “I am going to get Carl Sagan and the media on one hill at 

the same time?! Give me the time and the coordinates.”
That was pretty good—I liked the guy after that, that was funny you 

know, it was okay.
One more involvement with the Pentagon that I recall, and each time 

I got involved I became less worried about the Pentagon conspiracies that 
I grew up with during the Vietnam War, listening to people proclaiming 
them. And this time Walt Roberts and I were invited to go to Fort 
Leavenworth, Kansas to discuss the nuclear winter issue. Probably this 
was about, must have been 1987 by now, when the science had matured 
and was settling down around the nuclear fall scenario. And we met with 
some majors and colonels, who turned out to be involved in the tactical 
nuclear weapons groups that were on the front lines in Europe. So we gave 
the usual, that this is a worse issue than would otherwise have happened; 
that the prime people who would be killed would be the starvation of 
people in the Asian monsoon zones, and it would make it even worse for 
us and so forth.

Nobody was writing anything. They were polite but kind of yawning, 
they didn’t really care much. Finally it occurred to me—these guys deal in 
tactical weapons. And I said, “Gentlemen (because that’s all there was in 
the room), I don’t know what [is] the optical depth that your radar can see 
through, or your cruise missiles, or your optically guided bombs, or your 
battlefield management cameras in space. But I’ll bet that if there were 
ten-kilometer plumes of thick black smoke with optical depths from three
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t o  t e n ,  t h a t  y o u  w o u l d  h a v e  a n  a l r e a d y  i m p o s s i b l y  d i f f i c u l t  b a t t l e f i e l d  

m a n a g e m e n t  s i t u a t i o n ,  e v e n  m o r e  u n c e r t a i n  t h a n  i t  w a s  b e f o r e .  H a l f  a  

d o z e n  p e n s  p i c k e d  u p ,  n o t e s  w r i t t e n  o n  p a g e s .  T h e n  w e  h a d  a  l o n g  

d i s c u s s i o n  a b o u t  t h a t  q u e s t i o n .  N o w  I  h a d  m y  t o p  s e c u r i t y  c l e a r a n c e  a n d  

s o  d i d  W a l t  R o b e r t s ,  b u t  i t  w a s n ’ t  a  c l a s s i f i e d  m e e t i n g ,  s o  t h e y  d i d n ’t  

a n s w e r  t h e  q u e s t i o n ,  w h a t  t h e  o p t i c a l  d e p t h s  w e r e ,  b u t  o b v i o u s l y  t h a t  

w a s n ’t  a  b a d  g u e s s .

A n d  I  s a i d ,  “ A  s a t e l l i t e  c a n ’t  s e e  t h r o u g h  t h a t ,  e v e n  i f  i t ’ s  n o t  u n d e r  

a t t a c k .  A n d  h o w  a r e  y o u  g o i n g  t o  c o n t r o l  t h e  b a t t l e f i e l d  w h e n  y o u  d o n ’ t  

k n o w  w h a t ’ s  g o i n g  o n ?  Y o u  d o n ’t  k n o w  w h e r e  t h e  g a i n s  a n d  t h e  l o s s e s  

a r e ,  w h e r e  t h e  S o v i e t  t a n k  c o l u m n s  a r e ,  a n d  a n y t h i n g ,  b e c a u s e  y o u  c a n ’t  

s e e .  A n d  y o u  c a n ’ t  h i t  t h e m  w i t h  o p t i c a l l y  g u i d e d  w e a p o n s  b e c a u s e  t h e y  

c a n ’t  g e t  t h r o u g h  t h e  c l o u d .

A n d  o n e  o f  t h e ,  I  g u e s s  i t  w a s  a  L i e u t e n a n t  C o l o n e l ,  s a i d ,  “ Y o u  

k n o w ,  w e  a r e  o n  t h e  f r o n t  l i n e .  W e  a l r e a d y  t h o u g h t  t h i s  s i t u a t i o n  w a s  o u t  

o f  c o n t r o l  a n d  u n t e n a b l e .  Y o u ’ r e  r i g h t .  T h e  l a s t  t h i n g  w e  n e e d  i s  m o r e  

u n c e r t a i n t y . ”

A n d  t h e n  o t h e r s  m a d e  c o m m e n t s  l i k e  t h a t .  A n d  i t  w a s  a s  i f  t h e y  n o w  

w e r e  f r e e  t o  s a y :  W e  h a v e  a  j o b  t o  d o ,  w e  u n d e r s t a n d  t h a t  t h i s  i s  p a r t  o f  

d e t e r r e n t s ,  b u t  i f  w e  e v e r  h a v e  t o  d o  o u r  j o b ,  e v e r y t h i n g  w e  b e l i e v e  i n  h a s  

f a i l e d .  S o  t h e  g u y s  w h o  w e r e  i n  t h e  f r o n t  l i n e s  a n d  i n  t h e  m i d d l e  e c h e l o n s  

o f  m a n a g e m e n t  i n  t h e  P e n t a g o n  a l l  b e l i e v e d  i n  M A D ,  i n  M u t u a l l y  A s s u r e d  

D e s t r u c t i o n .  T h e y  d i d  n o t  b e l i e v e  i n  w i n n a b l e  n u c l e a r  w a r ,  t h e y  w e r e  n o t  

c r a z y .  T h a t  w a s  l i m i t e d  t o  a  f e w  i d e o l o g u e s  w h o  w e r e  p o l i t i c a l  a p p o i n t e e s .  

A n d  I  c a m e  a w a y  b e l i e v i n g  t h a t  w e ’ r e  a  l o t  h e a l t h i e r  t h a n  I  e v e r  t h o u g h t .  

T h e s e  a r e  not i n s a n e  p e o p l e .  I t  w a s  a  n i c e  d i s c o v e r y .

T w o  m o r e  n u c l e a r  w i n t e r  s t o r i e s ,  a n d  t h e n  i t  w i l l  b e  e n o u g h .  O n e  i s ,  

t h e r e  w e r e  n a t i o n a l  a n d  i n t e r n a t i o n a l  c o m m i t t e e s  o f  s c i e n t i s t s  c a l l e d  t o  

a s s e s s  t h e  p r o b l e m .  T h e  i n t e r n a t i o n a l  o n e  w a s  c a l l e d  S c o p e  E u n u w a r ,  

h e a d e d  b y  a  c h e m i s t  f r o m  E x e t e r  U n i v e r s i t y  ( h i s  n a m e  s l i p p e d  o u t  o f  m y  

h e a d ,  I  c a n  l o o k  i t  u p ) .  A  n i c e  g u y ,  h e  p u t  t o g e t h e r  a  n u m b e r  o f  r e p o r t s .  

B a r r y  P i t z o c  w a s  d e e p l y  i n v o l v e d  i n  i t ,  a  n a m e  t h a t  w i l l  s u r f a c e  a g a i n  a n d  

a g a i n  i n  c o n n e c t i o n  w i t h  I P C C ,  a n d  a  n u m b e r  o f  o t h e r s .  A n d  t h e y  w e r e ,  

y ’ k n o w ,  a s k e d  b y  S C O P E ,  t h e  S c i e n t i f i c  C o m m i t t e e  o n  P r o b l e m s  i n  t h e  

E n v i r o n m e n t ,  t o  a s s e s s  t h e  s e r i o u s n e s s  o f  t h e s e  q u e s t i o n s .  T h e y  h a d  a  

m e e t i n g  i n  E n g l a n d ,  a n d  t h e n  w e  h a d  a  m e e t i n g  a b o u t  s i x  m o n t h s  l a t e r  i n  

T h a i l a n d  i n  B a n g k o k .  T h e  m e e t i n g  i n  B a n g k o k  w a s  b y  t h i s  t i m e  m a y b e  

1 9 8 7 .  R u s s i a  w a s  n o w  u n d e r  t h e  c o n t r o l  o f  G o r b a c h e v ,  g l a s n o s t  w a s  

t a k i n g  p l a c e .  A l e x a n d r o f f  h a d  d i s a p p e a r e d .  T h e r e  w a s  a  q u e s t i o n  a s  t o  

w h e t h e r — h e  h a d  d i s a p p e a r e d  r i g h t  b e f o r e  g l a s n o s t ,  b y  t h e  w a y — a n d  t h e r e  

w a s  a  l o n g  s e r i e s  o f  q u e s t i o n s  a s  t o  w h a t  h a p p e n e d  t o  A l e x a n d r o f f .  H e  w a s  

l a s t  s e e n  g e t t i n g  o u t  o f  a  S o v i e t  v e h i c l e  t h a t  h a d  t a k e n  h i m  d r a g g i n g  t o  t h e  

e m b a s s y  i n  M a d r i d ,  t o  t h e  R u s s i a n  E m b a s s y .  A n d  w e  j u s t  a s s u m e d  t h a t  h e  

h a d  b e e n  p u r g e d ,  b e c a u s e  h e  w a s  b e g i n n i n g  t o  a r g u e  a g a i n s t  t h e  S o v i e t  

s y s t e m .  T h e y  o f  c o u r s e  i s s u e d  a  d e n i a l  a n d  s a i d  t h a t  h e  w a s  a  v i c t i m  o f  t h e  

C I A .  T o  t h i s  d a y  t h a t  m y s t e r y  i s  s t i l l  n o t  r e s o l v e d .  W e  h a v e  n o t  y e t  t o  m y
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knowledge found out from Russian defectors what happened to 
Alexandroff, I would love to know.

His co-author Stenchakoff had never traveled, was not politically 
connected. At the meeting in Bangkok, there was Stenchakoff, traveling 
alone. Not only was Stenchakoff there traveling alone, but he now had 
made all the kinds of runs we were trying to talk Vladimir into making.
He would run weak cases; he would run strong cases. He had now become 
an active and normal participant in the international scientific dialogue, 
not ideologically controlled. It was so stunning to see the difference 
between the behavior of the Russians that I had observed at the GARP 16 
meeting in 1974, or the World Climate Conference in 1979, or the 
constraints put on Alexandroff in 1984. And it let me think that there was 
going to be a real change in the world regime—when you could see at the 
working level that these people were now free to be the honest 
intellectuals they were internally, but they were not allowed to be when 
they were representing a regime which had political control over 
information.

The report basically was concerned about the nuclear winter 
scenario, largely endorsed the nuclear fall result. But in my view quite 
correctly said that the absence of trade, the shortening of the monsoon and 
so forth would be the biggest effects, and I think they got it right. The U.S. 
is always suspicious of international assessments. And the National 
Academy of Sciences did its own, headed by Harvard engineer, I guess 
applied scientist, George Carrier, a very bright and honest guy. And I was 
not on the committee, but Starly and I were invited frequently to testify 
and be guests. They were supposed to be independent, I don’t think that 
the TTAPS are also on the committee.

And one day we had a session at the Academy that was a public 
session, and it was pretty widely attended. Bob Jastro, who I hadn’t seen 
for years, now was involved with a group called the George C. Marshall 
Institute that was affiliated with Fred Sites, and was opposing serious 
work concern of global warming. Nuclear winter was a phony issue, they 
were now embracing the contrarian agenda. And while Jastro was 
standing, on the way in, standing next to him was a former student of 
mine, Bob Chen. And Bob overheard Jastro saying: Oh those sons of 
bitches, they have weak science. I am going to get up there and I am just 
going to just show how bad what they are doing is!

So Bob of course told me to expect this, and then strategically placed 
himself one row in front of Jastro, listening to Jastro talk to the person 
next to him, cursing out the presentation from Starly, cursing out the 
presentation from Toon, as we went on in discussing these issues. But this 
great man of courage, when we were in the room at the front, never once 
stood up to object, or to give us a scientific challenge. Unlike Fred Singer, 
who was completely willing to make a fool of himself, Jastro sat there in 
his seating, and kept quiet.
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B u t  w h a t  h a p p e n e d  a t  t h a t  m e e t i n g  w a s  m o r e  d i s t u r b i n g .  B e c a u s e  a  

v e r y  f i n e  m e t e o r o l o g i c a l  t h e o r i s t ,  N o r m a n  P h i l l i p s ,  o n e  o f  t h e  p i o n e e r s  i n  

n u m e r i c a l  w e a t h e r  p r e d i c t i o n ,  a  m e m b e r  o f  t h e  N a t i o n a l  A c a d e m y  o f  

S c i e n c e ,  w a s  p r e s e n t .  A n d  h e  g o t  u p ,  a n d  h e  l o o k e d  a t  S t a r l y  a n d  m e  a n d  

B r i a n  T o o n  a n d  o t h e r s ,  a n d  k i n d  o f  a s k a n c e  a t  G e o r g e  C a r r i e r ,  a n d  h e  s a i d ,  

“ A r e n ’t  y o u  a l l  a s h a m e d ?  T h i s  i s n ’t  s c i e n c e .  T h i s  p r o b l e m  c a n ’t  b e  

v e r i f i e d .  R e a l  s c i e n t i s t s  o n l y  w o r k  o n  p r o b l e m s  t h e y  c a n  t e s t . ”

I  h a d  q u i t e  a  f e w  a n s w e r s  t o  t h a t ,  a n d  a s  I  w a s  a b o u t  t o  t a k e  a  b r e a t h ,  

m y  r i g h t  a r m  w a s  t o u c h e d  b y  B o b  C a s e ,  w h o  i s  a  s o c i a l  g e o g r a p h e r  a n d  a  

m e m b e r  o f  t h e  N a t i o n a l  A c a d e m y  o f  S c i e n c e s ,  b a s i c a l l y  t e l l i n g  m e ,  l i k e  

M i c k e y  G l a n t z  d i d  a t  t h e  W o r l d  C l i m a t e  C o n f e r e n c e ,  s h u t - u p  a n d  l e t  

s o m e b o d y  e l s e  h a n d l e  t h i s .

A n d  h e  g o t  u p  a n d  h e  s a i d  t o  N o r m a n ,  “ I  a m  a s h a m e d ,  I  a m  a s h a m e d  

f o r  t h e  N a t i o n a l  A c a d e m y  o f  S c i e n c e ,  a n d  I  a m  a s h a m e d  f o r  y o u .  I f  y o u  

t h i n k  t h a t  t h e  1 9 th c e n t u r y  b e l i e f s  i n  w h a t  m a k e s  g o o d  s c i e n c e  s h o u l d  

d o m i n a t e  o u r  a g e n d a  a n d  t h e  i m p o r t a n c e  o f  t h e  p r o b l e m  h a s  n o t h i n g  t o  d o  

w i t h  i t ,  I  c a n  o n l y  b e  a s h a m e d . ”  H e  s a i d ,  “ W e l l ,  i m a g i n e  a  d o c t o r  w h o ,  

c o n f r o n t e d  w i t h  a  p a t i e n t  w i t h  a  r a r e  d i s e a s e  f o r  w h i c h  t h e r e  i s  l i t t l e  

e m p i r i c a l  i n f o r m a t i o n  a n d  n o t  e n o u g h  t o  c o m e  i n  i n  t h e  n e x t  f e w  y e a r s ,  

w h o  c o m e s  i n ,  a r e  y o u  g o i n g  t o  n o t  t r e a t  h i m  b e c a u s e  t h e  p r o b l e m  i s n ’ t  

“ s c i e n t i f i c ” ?  I t  w i l l  b e  o n e  d a y .  W e  h a v e  t o  g i v e  o u r  b e s t  e s t i m a t e s  b a s e d  

u p o n  t h e  b e s t  s c i e n c e  w e  c a n  d o .  A n d  t o  a r g u e  w h e t h e r  o r  n o t  o n e  i s  

p u r s u i n g  a  p r o b l e m  b e c a u s e  i t  d o e s n ’t  f i t  a  s c i e n t i s t ’ s  d e f i n i t i o n  o f  

t r a d i t i o n a l  s c i e n c e  i s  a n  o u t r a g e . ”

P h i l l i p s ,  I  c a n ’t  r e m e m b e r  p r e c i s e l y  w h a t  h e  s a i d ,  h e  j u s t  b a s i c a l l y  

s a i d :  Well, good science is what really matters to me. A n d  I  g u e s s  w h a t  

b o t h e r e d  m e  i s ,  g o o d  s c i e n c e  i s  n o t  a b o u t  w a i t i n g  f o r  t h e  e m p i r i c a l  r e s u l t s  

t o  g e t  i n .  T h a t  i s  a  c o m p l e t e  m i s u n d e r s t a n d i n g  o f  s c i e n t i f i c  e p i s t e m o l o g y .  

G o o d  s c i e n c e  i s  a b o u t  u s i n g  d a t a  t o  v a l i d a t e  t h e  s u b c o m p o n e n t s  o f  t h e o r y  

t h a t  f i t  t o g e t h e r  i n  a  c o u p l e d  s y s t e m s  m o d e l  t h a t  w e  t h e n  u s e  t o  e s t i m a t e  

f u t u r e  e v e n t s .  O u r  e s t i m a t i o n s  w i l l  a l w a y s  a n d  n e c e s s a r i l y  b e  s u b j e c t i v e ,  

b e c a u s e  y o u  c a n n o t  h a v e  d a t a  b e f o r e  t h e  f a c t .  A n d  P h i l l i p s  i s  c o r r e c t  a b o u t  

t h a t .  T h a t  d o e s n ’t  m a k e  i t  n o t  b e  s c i e n c e .  I t  j u s t  m a k e s  t h e  s c i e n c e  

s u b j e c t i v e .  A n d  i t ’ s  u p  t o  t h e  s c i e n t i s t s  t o  b e  h o n e s t  i n  e x p l a i n i n g  i t s  

s u b j e c t i v e  o p i n i o n .  B u t  i t  i s  a l s o  e x p e r t  o p i n i o n  b e c a u s e  d a t a  i s  u s e d ,  b o t h  

t o  d e r i v e  t h e  e q u a t i o n s  a n d  t h e  s t r u c t u r e  o f  t h e  m o d e l s  t h a t  w e  u s e ,  a n d  t o  

t e s t  t h e  m o d e l s  o n  a n a l o g i e s ,  o n  a d d i t i o n a l  p r o b l e m s — o n  v o l c a n i c  

e r u p t i o n s ,  o n  a s t e r o i d  c o l l i s i o n s ,  o n  o t h e r  t h i n g s  f o r  w h i c h  y o u  c a n  f i n d  

o u t  w h e t h e r  t h e  m o d e l  g i v e s  r o u g h  a n s w e r s ,  a n d  t h e r e f o r e  i s  l i k e l y  t o  b e  i n  

t h e  b a l l p a r k  o f  g i v i n g  y o u  a  r e a s o n a b l e  e s t i m a t e  f o r  t h e  f u t u r e .  A n d  t h a t ’ s  

p r e c i s e l y  w h a t  G e o r g e  C a r r i e r ’ s  c o m m i t t e e  w a s  d o i n g ,  a n d  p r e c i s e l y  w h y  

B o b  C a t e s  w a s  r i g h t .  T h a t  i t  w a s  i n  t h e  b e s t  t r a d i t i o n  o f  s c i e n c e ,  e v e n  

t h o u g h  w e  w e r e n ’t  g o i n g  t o  g e t  t h e  d e f i n i t i v e  e m p i r i c a l  v a l i d a t i o n  a n y t i m e  

s o o n .  I  w i s h  t h a t  t h a t  a t t i t u d e  w e r e  i n  1 9 th c e n t u r y  p h y s i c s ,  a n d  h a d  p a s s e d .

N o r m  P h i l l i p s  w a s  n o t  a l o n e ,  i n  f a c t  i n  I P C C  i n  t h e  y e a r  2 0 0 0  I  s t i l l  

h a d  t h a t  d e b a t e  o v e r  a n d  o v e r  a n d  o v e r  a g a i n  w i t h  m a n y  c o l l e a g u e s  w h o
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Chervin:

Schneider:

Chervin:

Schneider:

did not want, and still do not want, to assign probabilities to future 
climatic events because they haven’t happened, even though the world of 
policy—because we are talking about science for policy in IPCC—the 
world of policy has limited resources with which to choose what problems 
to spend what money on. It has to know what the likelihood is!
Otherwise, we should spend all our resources preventing the great asteroid 
collision with the earth, like the kind that wiped out the dinosaurs—more 
unimaginable than any nuclear winter scenario, global warming, or Al- 
Queda put together. The only reason we don’t spend all our resources on it 
is because it is one in ten million per year to have such a collision. 
Probability matters, it is scientific to try to estimate the probability of 
events that you can’t know before the fact, by using the best estimation 
techniques that we have, and then explaining what they are worth and not 
exaggerating the confidence.

And that’s something that I began to see and understand clearly in 
the nuclear winter debate—that there was going to be an epistemological, 
that is a philosophical debate, with many scientists who still were living in 
this 19th century idea that we only deal with directly validatable scenarios, 
and that scientists define their own agenda, and don’t take cues from the 
people who fund us, as to what it is that we ought to study, or whether we 
are willing to talk about subjective possibilities of issues that are needed 
for science for policy. This presaged what was coming next.

Okay, as I recall, it was some time in the 1980’s that you also added the 
Natural Systems Group to your responsibilities in ASP.

That’s right.

How did that come about, and who was involved, and what were the 
scientific topics that you attacked initially there?

The Natural Systems Group was this really large, cumbersome 
bureaucratic structure that consisted of Starly Thompson and Stephen 
Schneider. It was a name that we gave to what we were already doing.
But actually I am glad you asked that, Bob, because there is an old 
tradition that I haven’t talked about yet, from which it was developed.
Part of it was the nuclear winter story; part of it was the CO2 transient.
But there was another aspect, and it goes back to Walt Roberts being 
involved with the Aspen Institute, and with a number of international 
ventures. One of the ventures he was involved with, which was funded by 
the Royal Swedish Academy and pushed by the Swedish king, was called 
IFIAS, The International Federation of Institutes of Advanced Study.
Walt dragged John Firor to that group, and somehow managed to come up 
with some money, a couple of hundred thousand dollars. I would say this 
was around 1981, right about when I was taking over the ASP Visitors 
Program. And I was also the overall acting director of ASP because John,
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a s  s o o n  a s  h e  b e c a m e  A S P  d i r e c t o r  w e n t  o n  s a b b a t i c a l ,  t o  h i s  c r e d i t  

a c t u a l l y ,  t o  R e s o u r c e s  o f  t h e  F u t u r e  i n  W a s h i n g t o n ,  b e c a u s e  h e  r e a l i z e d  

t h a t  h e  w a s  g o i n g  t o  m o v e  i n  t h e  d i r e c t i o n  o f  u n d e r s t a n d i n g  p o l i c y  h a v i n g  

t o  d o  w i t h  a t m o s p h e r i c  s c i e n c e  a n d  c l i m a t e  i n  p a r t i c u l a r ,  a n d  t h e r e f o r e  a  

y e a r  w i t h  t h e  e c o n o m i s t s  w o u l d  b e  a  g o o d  w a y  t o  d o  t h a t .  I n  f a c t ,  h e  w a s  

a h e a d  o f  m e  i n  d o i n g  t h a t ,  I  d i d  t h a t  t e n  y e a r s  l a t e r .  I n  a n y  c a s e ,  J o h n ,  

y ’ k n o w ,  c a m e  b a c k  a n d  s a i d :  I  h a v e  t h i s  m o n e y ,  w h a t  d o  y o u  t h i n k  w e  

o u g h t  t o  d o  w i t h  i t ?

A n d  I  h a d ,  b y  t h a t  t i m e  i n  m y  i n v o l v e m e n t  w i t h  t h e  D e p a r t m e n t  o f  

E n e r g y  p r o g r a m  t h a t  R o g e r  R e v e l l e  w a s  r u n n i n g ,  t h e  o n e  t h a t  w a s  c u t  b y  

t h e  d e n t i s t  w h o  w a s  t h e  G o v e r n o r  o f  S o u t h  C a r o l i n a  t h a t  R e a g a n  h a d  

a p p o i n t e d  t o  t h e  D e p a r t m e n t  o f  E n e r g y  f o r  t h e  p u r p o s e  o f  d e s t r o y i n g  t h e  

D e p a r t m e n t  o f  E n e r g y  a n d  e l i m i n a t i n g  i t s  e n v i r o n m e n t a l  r e s e a r c h .  H e  

f a i l e d ,  b e c a u s e  t h e  C o n g r e s s  d i d n ’t  l e t  h i m .  T h e — l e t  m e  t h i n k — I  l e a r n e d  

f r o m  t h e s e  g r o u p s  t h a t  w h a t  a g r o n o m i s t s ,  e c o l o g i s t s  w a n t e d ,  a s  I  s a i d  

e a r l i e r ,  i s  n o t  a v e r a g e  t e m p e r a t u r e  c h a n g e s  o f  2 ° ,  b u t  w h a t  h a p p e n s  t o  

e x t r e m e  v a r i a b i l i t y .  I t ’ s  w h a t  h a p p e n s  i n  t h e  v a r i a n c e  [ t h a t ]  m a t t e r s  m u c h  

m o r e .  Y o u  k n o w ,  c r o p s  a r e  n o t  d e s t r o y e d  b y  a v e r a g e  t e m p e r a t u r e s ,  t h e y  

a r e  d e s t r o y e d  b y  a  f r o s t .  S o  t h r e s h o l d  c r o s s i n g  e v e n t s  a r e  w h a t ’ s  

i m p o r t a n t .  A n d  w h a t ’ s  t h e  p r o b a b i l i t y  o f  c h a n g i n g  t h e  c r o s s i n g  o f  

t h r e s h o l d s  t h a t  a r e  d a m a g i n g ?

S o  t h a t ’ s  w h a t  I  s a i d  t o  F i r o r ,  t h a t  w e  o u g h t  t o  l o o k  a t  t h a t  q u e s t i o n —  

a n d  t h a t  m o s t  o f  t h e  p e o p l e  i n  c l i m a t e  m o d e l i n g  a r e  n o t  e v e n  t h i n k i n g  

a b o u t  v a r i a b i l i t y ,  t h e y  w e r e  a l r e a d y  n e r v o u s  e n o u g h  a b o u t  s a y i n g  a n y t h i n g  

a b o u t  t h e  r e g i o n a l  e f f e c t s  o n  a v e r a g e  t e m p e r a t u r e s  a n d  p r e c i p i t a t i o n .  M y  

G o d ,  I  d i d n ’t  w a n t  t o  g e t  i n t o  v a r i a b i l i t y .  A n d  I  s a i d ,  “ L o o k  t h e  m o d e l s  a r e  

p r o d u c i n g  v a r i a b i l i t y ,  w h y  d o n ’t  w e  a t  l e a s t  s e e  i f  i t  w i l l  d o  a n y  g o o d ? ”

S o  J o h n  s a i d :  O k a y  w h a t  d o  y o u  n e e d ?

A n d  I  s a i d ,  w e l l  a t  t h a t  t i m e  I  w a s  t r a v e l i n g  s o  m u c h  a n d  r u n n i n g  

A S P ,  t h e r e  w a s  n o  t i m e  f o r  m e  t o  s i t  a n d  d o  i t  m y s e l f ,  a n d  b y  t h a t  t i m e  I  

w a s  n o t  p r o g r a m m i n g  t h e  c o m p u t e r .  S o  I  h a d  m e n t i o n e d  t h i s  t o  t h e  A S P  

g r o u p s .  W h a t  I  d i d  i n  A S P  i s  I  i n s t i t u t e d  a n  e v e r y  o t h e r  w e e k  s e m i n a r  

s e r i e s ,  w h e r e  t h r e e  o f  t h e  p o s t - d o c s  o r  t h e  g r a d u a t e  s t u d e n t s  w o u l d  p r e s e n t  

t h e i r  w o r k  f o r  t w e n t y  m i n u t e s ,  a n d  w e  w o u l d  d i s c u s s  i t .  A n d  w e  w o u l d  t r y  

t o  d e v e l o p  a n  esprit de corps a n d  I  t r i e d  t o  m a k e  t h e  m u l t i - d i s c i p l i n a r y  

g r o u p  a  l i t t l e  m o r e  i n t e r - [ d i s c i p l i n a r y ]  b y  u n d e r s t a n d i n g  e a c h  o t h e r .  P l u s  I  

l e a r n e d  w h a t  e v e r y b o d y  w a s  d o i n g .  A n d  I  g a v e  a  t a l k  t o o ,  a n d  I  t h i n k  I  

g a v e  a  t a l k  m e n t i o n i n g  t h i s ,  a n d  D i a n e  L i v e r m a n  t o l d  m e :  “ H e y ,  I  h a v e  

s o m e b o d y  w h o  w o u l d  b e  g o o d  f o r  d o i n g  t h a t  f o r  y o u ,  w h o  i s  a  f e l l o w  

g e o g r a p h e r ,  p h y s i c a l  g e o g r a p h e r ,  a t  U C L A ”  ( w h e r e  s h e  w a s  g e t t i n g  h e r  

P h . D . )  a n d  h e r  n a m e  w a s  L i n d a  M e a r n s .

S o  L i n d a  c a m e  o u t ,  a n d  I  t a l k e d  w i t h  L i n d a  a n d  s h e  s e e m e d  l i k e  a  

g o o d  p e r s o n  t o  d o  i t ,  h e r  t r a i n i n g  w a s  s t r o n g  i n  s t a t i s t i c s ,  a n d  [ I ] m a d e  h e r  

i n t o  a  s u p p o r t  s c i e n t i s t  f o r  a  y e a r  o r  t w o  t o  w o r k  o n  t h e  I F I A S  p r o j e c t ,  

w h i c h  w a s  l o o k i n g  a t  v a r i a b i l i t y .  L i n d a  s t a r t e d  o u t  a s  L i n d a  i s  w o n t  t o  d o ,  

v e r y  s l o w l y ,  n o t  s a y i n g  m u c h .  I n  f a c t  I  b e g a n  t o  w o n d e r  a f t e r  a  f e w  m o n t h s
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if she was going to do anything. Little did I know that she was reading all 
the references that I had, and making herself familiar and comfortable with 
the issues. She also had taken the liberty of going to ISIG, because she was 
interested in ISIG. And not in this case to talk to Mickey, but to talk to one 
of Mickey’s scientists, to Rick Katz, the statistician who had worked with 
Al Murphy back in the days of the hail era, and was now working with 
Mickey on a number of statistical issues related to social questions.

So Linda and Rick were thinking about this problem, and we got 
together and talked about it, and evolved a very interesting project, where 
we published in 1984 in the Journal o f Applied Meteorology the first that I 
know of paper which said that from the climate impacts point of view 
what really matters is variability. We looked at agricultural productivity in 
the U.S. Midwest, and we looked at heat waves in Washington and in 
Texas. And what we argued is what really matters is the probability of 
crossing high thresholds, like 95° Fahrenheit, which non-linearly hurts 
com plants, and looking at 100° Fahrenheit which non-linearly kills people 
in Washington or 105° which non-linearly kills people in Dallas, because 
of the summer acclimatization. And we calculated the probability of 
crossing those thresholds.

Well first thing we assumed was that the climate was normally 
distributed, because we had data to show that, and we used the 
distributions from our actual data in these locations. But then we went on 
and said: But when you look at theory, it is not at all clear that all you 
should do is take the normal distribution and yank it to the right 5° to 
account for a certain CO2 warming, and then calculate the area under the 
curve that crosses the threshold. But that’s very non-linear and it causes a 
dramatic increase in the probability of threshold crossing, and those we 
listed in our paper. But we said two other effects could happen, and this 
really in a way was attributable to Linda and Rick looking at more 
sophisticated higher order moments of statistical properties. They went on 
and they said: Supposing the climate change changes the variance. You 
increase the probability of higher variability. Then we recalculated how 
change in variance, either increase or decrease, would affect the 
probability of crossing those thresholds. And we went even one step 
beyond that. Supposing that in the process of increasing the heating, you 
might decrease the daily variance but you increase the probability of 
blocking, or some long-term change associated with El Nino, say, in the 
jet stream. That could change the auto-correlation. So that means how 
long a particular anomaly would persist. So you might not have more 
variability from day to day, but maybe you get two weeks worth of 
extended heat, whereas before you used to get one.

And we therefore showed that this problem was vastly more 
complicated than simply a change in the mean or a change in variance, but 
it was the combination of the change in mean, variance and auto­
correlation that would have dramatic impact on the probability of 
dangerous, damaging threshold-crossing events. And then what’s
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dangerous and damaging would have to be defined in the context of each 
sector, whether it is agriculture, health, for example, or hydrology, in each 
location.

And that paper, you know, to this day is still widely cited as having 
set up the need for variability paradigm in climate impacts analysis. And 
Linda Mearns has gone on to be, in my opinion, one of the top two or 
three people in the world in carrying forward the impact assessment from 
climate change, based upon looking at variability—and not only looking at 
variability, but Linda’s worked extensively with Filipo Georgi, who later 
joined the Natural Systems Group when it became the Interdisciplinary 
Climate Systems Session after I left ASP in the late 1980’s/early 1990’s, 
by coupling mesoscale models to downscale the results of GCM’s. And 
Linda and Filipo’s work, originally by the way started by suggestion of 
Bob Dickinson, who also was in the Interdisciplinary Climate Systems 
Section, to particularize in terms of location where the impacts were. 
Because we knew that we could make more credible statements with 
general circulation models at the scale of continents and hemispheres, but 
that to have real impact in the impacts world we had to get regional to 
local. And one of the ways to do that was translating through mesoscale 
models.

And Linda has continued the tradition of looking at variability and 
looking at regions, its just that she did it through additional methods. And 
again, they got their birth in ASP. Linda, by the way, became a graduate 
student in ASP, and I was her advisor. And she stopped the variability 
work for a while and worked on crop climate models. But then I hired her 
back as a junior scientist to reexamine the variability question and to work 
with Filipo on the downscaling problem in the late 1980’s and early 
1990’s. And now she is in ISIG and a prime contributor to IPCC, in both 
Working Groups one and two, one of the very rare people who is viewed 
as skillful enough to be in both of those areas at the same time, based on 
her roots. And that’s partly what helped us define problems for the Natural 
Systems Group.

The Natural Systems Group evolved when—I can’t remember the 
year, it might have been 1986 or 1987—when it was clear that what Starly 
and I were doing was trying to create a global change broadly defined 
interdisciplinary program. And I felt it was time to come out of the closet. 
Let’s call it what it is. And we’re not so interested in just the meteorology, 
or the oceanography, or the chemistry, or the agronomy, but how things 
couple. Let’s call it Natural Systems, Systems with an “S”—that’s what 
it’s about. I remember John Firor was convinced, and he was supportive.
I think Mickey was a little concerned, because he was worried about 
whether we’d actually be able to couple all these systems and come up 
with anything credible. Mickey preferred doing analysis, that is picking a 
very particular problem, doing a detailed case study and analyzing it all 
the way through. He was uncomfortable with synthesis. And perhaps 
because as a political scientist he was constantly being viewed with
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suspicion by his colleagues, that he got a little paranoid about any of their 
attacks on the quality of science, and stayed on the analytic, rather than on 
the synthetic side. I guess by that time I had been attacked so long and so 
often that I didn’t care very much what anybody said. In fact, I should now 
say what Margaret Mead told me about that. Let me go back to the 
meeting that Kellogg arranged with Margaret Mead. This is an aside back 
to 1974 or 1975. And I guess it was late 1974. I went to visit Margaret in 
the Natural History Museum in New York, and she lived in one of the 
towers that you can see at the very top on the fifth floor, that you can see 
from the street on Columbus Avenue. And it’s a . . .

END OF TAPE 8, SIDE 1
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TAPE 8, SIDE 2

S c h n e i d e r :  . . . A n y h o w ,  s o  [ I ’m ]  v i s i t i n g  M a r g a r e t  M e a d  i n  t h e s e  V i c t o r i a n  t o w e r s ,  

a n d  i t  w a s  a  k i c k .  F i r s t  o f  a l l  y o u  h a v e  t o  g e t ,  y o u  k n o w ,  a n  e s c o r t  t o  g o  

t h r o u g h  t h i s  b e c a u s e  t h i s  i s  t h e  b a c k  r o o m  o f  t h e  m u s e u m .  Y o u  w a l k  b y  a l l  

t h e s e  o l d  c a b i n e t s .  T h e y  h a v e  m o r e  d e a d  b i r d s  a n d  c a r c a s s e s  f l o a t i n g  i n  

t h e s e  d r a w e r s .  T h e r e ’ s  p r o b a b l y  s p e c i e s  w a i t i n g  t o  b e  d i s c o v e r e d  i n  t h e  

c o l l e c t i o n s  b a c k  t h e r e  i n  t h e  m u s e u m ,  t h a t  n o b o d y  e v e n  k n o w s  a b o u t  t h a t  

h a v e n ’ t  m a d e  i t  o u t  t o  t h e  f l o o r .  A n y h o w ,  t h i s  w a s  r i g h t  b e f o r e  t h e  

m e e t i n g  i n  N o r t h  C a r o l i n a  s o  I ,  y o u  k n o w ,  t h i s  i s  w h y  I  w e n t  t o  m e e t  h e r .  

A n d  s h e  w a s  a t  f i r s t  k i n d l y ,  b u t  s h e  w a s  a  f e i s t y  o l d  l a d y .  A n d ,  y o u  k n o w ,

I  g u e s s  I  t o l d  h e r  t h e  s t o r y  a b o u t  h o w  m y  New York Times s t o r y  w i t h  t h e  

M a r k  T w a i n  q u i p  o c c u r r e d ,  a n d  t h e y  s t a m p e d  b u l l s h i t  o n  t h e  d o o r ,  a n d  

h o w  m y  p r o m o t i o n s  w e r e  b e i n g  t h r e a t e n e d .  A n d  I  g u e s s  I  w a s  e x p e c t i n g  

t h i s  g r a n d m o t h e r l y - l i k e  l a d y  t o  p u t  h e r  a r m  a r o u n d  m e  a n d  t e l l  m e  t h a t  I  

w a s  a  g o o d  b o y .

A n d  s h e  j u s t  s o r t  o f  l o o k e d  a t  m e ,  a n d  b a s i c a l l y  p u t  o n  h e r  H a r r y  

T r u m a n  h a t  a n d  s a i d ,  “ L i s t e n  k i d ,  i f  y o u  c a n ’t  s t a n d  t h e  h e a t  g e t  o u t  o f  t h e  

k i t c h e n ! ”  S h e  s a i d ,  “ T h a t ’ s  e x a c t l y  t h e  w a y  i t ’ s  g o i n g  t o  b e .  Y o u  a r e  g o i n g  

t o  h a v e  t o  d e a l  w i t h  t h i s ,  b e c a u s e  t h e s e  p e o p l e  a r e  b e i n g  t h r e a t e n e d —  

b e c a u s e  y o u ’r e  s a y i n g  t h e  w a y  t h e y  d e f i n e  q u a l i t y  a n d  t h e  w a y  t h e y  s e e  

t h e i r  l i v e s  i s  n o t  t h e  o n l y  w a y ,  a n d  t h a t ’ s  n o t  g o i n g  t o  f l o a t  f o r  t h e m .  A n d  

t h e n  s h e  k i n d  o f  s m i l e d  a n d  s h e  s a i d ,  “ H a v e  a  g e n e r a t i o n a l  p e r s p e c t i v e .  

D o n ’t  j u s t  t h i n k  a b o u t  i t  f r o m  d a y  t o  d a y ;  i t  w i l l  c h a n g e .  Y o u r  s t u d e n t s  a n d  

t h e i r s  w i l l  n o t  b e  l o c k e d  i n t o  t h e i r  p a r a d i g m s .  T h e y  w i l l  h a v e  m i n d s  t o  

m a k e  u p  f o r  t h e m s e l v e s .  T h i n g s  w i l l  c h a n g e .  B e  t o u g h !  H a n g  i n  t h e r e . ”

A n d  t h e r e  a r e  m a n y  a  t i m e  w h e n  I  h a d  f r u s t r a t i o n ,  p a r t i c u l a r l y  i n  t h e  

n u c l e a r  w i n t e r  e r a ,  w h e n  I  s a i d ,  w e  h a v e  t o  d o  t h i s  b e c a u s e  w e  h a v e  t o  

p r o t e c t  o u r  c r e d i b i l i t y  t o  d e a l  w i t h  g l o b a l  c h a n g e ,  y o u  k n o w ,  i n  t h e  n e x t  

d e c a d e .  A n d  I  w a s  t h i n k i n g  a b o u t  M a r g a r e t  t h e n ,  a n d  b o y  w a s  s h e  r i g h t .  

B e c a u s e  w h e n  I  g o  t o  C o n g r e s s i o n a l  h e a r i n g s ,  o r  n e w s p a p e r  r e p o r t e r s  t a l k ,  

a n d  r e c e n t l y  [ i n ]  a  C h a r l e s  K r a u t h a m m e r  a t t a c k  c o l u m n  o n  m e  h e  s a i d  t h i s  

w a s  n u c l e a r  w i n t e r  w i t h o u t  t h e  n u k e s .  I  w r o t e  b a c k  a n d  s a i d ,  “ A n d  b y  t h e  

w a y ,  w h o  w a s  i t  w h o  m a d e  n u c l e a r  w i n t e r  i n t o  n u c l e a r  f a l l ,  b e c a u s e  t h a t ’ s  

t h e  w a y  t h e  s c i e n c e  f e l l ? ”  A n d  i t ’ s  j u s t  t h e  s a m e  r e a s o n  w h y  I  a m  t e l l i n g  

y o u  n o w  t h a t  t h i s  i s  a  s e r i o u s  p r o b l e m ,  g l o b a l  c h a n g e .

A n d  i t  r e a l l y  d i d  a  l o t  t o  e n h a n c e  m y  c r e d i b i l i t y ,  h a v i n g  t h e  h i s t o r y  o f  

h a v i n g  s t o o d  u p  a n d  t a k i n g  t h e  h e a t  f r o m  t h e  l e f t  w h e n  i t  w a s  n e c e s s a r y ,  

w h e n  n o w  I  w a s  t a k i n g  t h e  h e a t  f r o m  t h e  r i g h t ,  b e c a u s e  t h e y  d i d n ’t  w a n t  t o  

c o n s t r a i n  t h e  a c t i v i t i e s  o f  t h e i r  f o s s i l  f u e l  b u d d i e s .

B a c k  t o  t h e  N a t u r a l  S y s t e m s  G r o u p .  S o  S t a r l y  a n d  I  k n e w  t h a t  w e  

n e e d e d  t o  m a k e  a n  o f f i c i a l  c o m e  o u t  o f  t h e  c l o s e t  a n d  s a y ,  w e  a r e  d o i n g  

N a t u r a l  S y s t e m s ,  w e  a r e  n o t  d o i n g  d i s c i p l i n e s .  W e  a r e  d o i n g  p a l e o c l i m a t e ;  

w e  a r e  d o i n g  e c o l o g y ;  w e  a r e  l o o k i n g  a t  v a r i a b i l i t y ,  w e  a r e  d o i n g  a l l  t h o s e  

t h i n g s  t h a t  N o r m a n  P h i l l i p s  s a i d  w e  c a n ’ t  v a l i d a t e  i n  a d v a n c e ,  a n d  h e  w a s
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Chervin:

Schneider:

right, and so were we because those are the important problems that the 
world needs the answers to, at least in my value system that’s what should 
dominate. People like Margaret Mead and Bob Cates were wonderful 
mentors in giving me the courage to continue to do that. In any case, John 
Firor told me and Mickey that we were going to get a review from the 
UCAR review committee fairly soon. And he said, “But since the Natural 
Systems Group’s only six months old and there’s only the two of you, it’s 
not necessary to present that to the group.”

And I said, “John, what are you talking about? Not necessary—it’s 
essential to present it to the group, because there is only [the] two of us 
and Starly’s here on soft money from the guest (probably then still the 
DNA). I said, I want to get him appointed; I want this group to expand; I 
want to be able to hire Linda. There are all kinds of things I wanted to do.
I said, the only way that’s going to happen is if we get the committee 
saying this is what we need to do.”

And he sort of looked at me and he said, “This is a brinkmanship 
strategy, supposing they don’t like you?”

I said, “Hey if they don’t like me, I am right where I am now.” I says, 
“So why don’t we just—we’re still going to be here. We are still going to 
do what we’re doing. Let’s give it a try.

And he basically said: your funeral, it’s okay. And he backed me, 
and John went along with it. And Starly and I presented to the committee 
precisely why we called it a Natural Systems Group; how we had a vision 
of global change as becoming eventually the dominant paradigm. I did not 
see two points skill score in weather forecast as being the 21st century 
problem. But rather working with ecologists, economists, hydrologists, 
development specialists, in which atmospheric science and climate more 
broadly becomes a central and key discipline, but not in charge. And I was 
very pleased because the committee endorsed it, and said that this group 
was sub-optimal and needed to have more people. And as a result of that it 
grew to where, by 1992 we had almost a dozen people. Bob Dickinson 
joined us, Pat Kennedy, Filipo Georgi, Linda, and later on Dave Pollard. 
And we got a phenomenal amount of things done in integrative studies. 
And in fact, Natural Systems Group, when I left ASP, evolved in AAP 
under the leadership of Warren Washington, who was very strongly 
supportive of this kind of work into the Interdisciplinary Climate Systems 
Section.

Right. As I recall that actually happened in 1987, when AAP evolved into 
the Climate and Global Dynamics Division, and Warren Washington was 
the first director of that.

Yeah and I guess I was kicked out of ASP, so to speak, either that year or 
the year after him, I can’t remember exactly what the year is.

151



Interview of Stephen H. Schneider, January 10-13, 2002

Schneider:

Chervin:

Chervin:

Schneider:

Chervin:

Schneider:

Right. 1987 was when the Interdisciplinary Climate Systems Section was 
formed.

Okay. So it evolved from the Natural Systems Group, it didn’t last very 
long. That was just sort of the precursor. But the fact that the review panel 
from UCAR gave it a strong and ringing endorsement gave Warren the 
ammunition he needed to support it, and get it through. By the way, almost 
everybody in it was soft money. I—the only time—Jack Eddy joined the 
group too, when he left HAO. Each appointment—Filipo, Linda, Starly— 
was made when a senior person left. When Jack Eddy left there was 
enough money in there for me to appoint Starly and half of Linda.

Bob Dickinson left . . .

When Bob Dickinson left there was now enough money to appoint the 
other half of Linda and Filipo. So what we were doing—and when Dave 
Pollard called me up—that’s an interesting story because Dave Pollard 
applied for the ASP post-doc back in 1982. And I thought Dave Pollard 
was a brilliant young guy from Cal Tech whose Ph.D. thesis, working with 
a dynamist with a full beard . . .

was Andy Ingersoll.

Andy Ingersoll, a very very interesting character, lived in a giant Victorian 
house in Pasadena in sort of a commune-like atmosphere, open-minded 
guy. And what Pollard basically did is he built a model of the ice ages. It 
was the first model I had seen which could actually explain the saw tooth 
behavior of ice age interglacial cycles. And he did it by asSuoming that as 
the glaciers got bigger, they compressed the bedrock, creating puddles in 
the wake. And as they started to move south and eventually started to 
melt, these puddles would float the ice to corner, and like a hatchet would 
chop off the glaciers, and created a rapid deglaciacian. It was a brilliant 
model. So I immediately offered David an ASP post-doc. And he didn’t 
want it. He decided that science was too filled with nasty people who were 
more interested in ego and attack, and that his personality found that so 
stressful that he would rather be a programmer. And he disappeared, and I 
hadn’t heard from Dave until probably 1988. And then he called back and 
said, you know that—and I told him don’t do this, you have a fine career 
in science where we will protect you from these kind of narrow-minded 
guys.

And he called me up and he said, “You know, I have been thinking 
about it, I just miss science too much.” And he was a programmer and he 
had been doing very very well. Have you got a job where I don’t have to 
be visible?”

And I said, “How would you like to work with Starly on developing 
a GCM for paleoclimatic purposes?”
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Because it became increasingly clear that the GCM group was going 
to increase resolution, increase parameterization skill, and not do 
applications. And that we were going to have to develop our own model, if 
we were going to do applications or we were going to wait ten years, and 
ten years was too long. And in my view that was how I read the tea leaves. 
I then called up EPA, which had given me a grant to fund Linda Mearns, 
and I called up DOE, people who I had done favors for for years. And I 
said, you guys owe me. I got the opportunity to get this guy Dave Pollard, 
the best in the world. I need a hundred fifty thousand dollars for three 
years. And they came through. So we hired Dave Pollard to work with 
Starly, which was the genesis of Genesis. That’s how that model came 
about, the Genesis model which was then used extensively by the 
paleoclimate community for years, because the other model was never 
ready. And that’s what the evolution of the Interdisciplinary Climate 
Systems was from the Natural Systems Group, whose origins really were 
earlier on from the IFIAS money and the nuclear winter studies that we 
did.

I’ve mentioned Margaret Mead a number of times, and then her 
meeting in 1974 or 1975 on the atmosphere endangering, and the presence 
of Jim Lovelock. Also during the 1980’s I was in a large office, and when 
I was in the ASP, and I brought up some ficus benjamina plants that were 
too big to keep at home anymore, because they were so tall and the office 
was high. And I had them there, and film crews were increasingly showing 
up because of nuclear winter, and every time there was a drought or a heat 
wave they would come and talk to me about climate change. You could 
never get the attention on them for science or policy, but you could get 
them on weather events, then talk about climate. And were we going 
outside and film? No, film crews were thrilled, we had the flatirons in the 
background, and I had these big ficus trees sitting right behind my desk.
So I would sit at this big desk, and they would frame my head in the trees, 
and there would be the mountains in the background. And it served—soon 
learned that I had a studio there, so I actually rearranged things so they 
could get cameras in. This was happening, you know, sometimes in the 
1988 heat waves it was once a week.

So when I got kicked out of the upstairs office and moved 
downstairs, it was on the ground floor in the back, but you could still see 
the mountains from the ground floor. So I set my desk up so that the big 
picture window was behind me. So I didn’t get the advantage of looking 
out the window, and the big ficus trees were sitting there in this frame, and 
again I used that as a studio dozens and dozens of times.

One of the events that occurred was the arrival of “Nova.” “Nova” 
came to me and they said, we want to do a program on the Gaia 
hypothesis. That’s Lovelock’s and Margulis’ argument, which is that the 
biota of the earth control the planetary atmosphere and the climate for its 
own good. There’s negative stabilizing feedback. And Gaia was paid 
attention to only by two groups, by polluters who were using it as an
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excuse, the great negative feedback and the, you know, in the soils and the 
oceans; and by [the] sort of people who were looking for oneness in 
nature, the Buddhist philosophers, that this is a great global being, mother 
earth, Gaia. It was largely ignored or disdained by the scientific 
community. And I thought that was wrong, because I thought it was a 
brilliant and clever insight, but probably not right, but certainly worthy of 
discussion.

And BBC had done a “Horizon”—that’s their equivalent of “Nova.” 
It is a forty-minute program on Gaia hypothesis. WGBH in Boston had 
bought the program, but it needed to be fifty minutes to fit the NOVA 
format or I admit—those numbers may not be exactly correct, but that’d 
add about ten minutes. And they asked me would I look at the program, 
did I have any comment. I looked at the program, and basically the 
program was a point of view journalist piece. It contrasted the radical 
scientists Lovelock and Margulis against the liberal establishment that was 
almost like the Church opposing Galileo. And that was nonsense, because 
it was completely clear that the critiques of Gaia were strong and 
powerful, and at the same time Gaia should be taken seriously.

So the NOVA people asked me if I would be the science advisor to 
the program. So I became the science advisor, and I changed the theme of 
the program. I changed it away from “Lovelock and Margulis are the 
valiant and correct scientists,” to “They are the daring people proposing 
new ideas,” and that science advances by daring and ideas, but that those 
ideas don’t always survive intact after further analysis and debate, and 
that’s precisely how science is healthy. And I gave examples of the 
critiques, and one of them was mine. I said planetary self-control was 
never defined. You can’t say what’s good for the biota. By biota do you 
mean the longevity of species, the diversity of species, the biomass?
Every single one of the those could be completely different. One could go 
up and one could go down. That was a fuzzy concept; we had to define it 
better. We had to be able—I know I sound like Norman Phillips—but we 
had to be able to define our terms; otherwise we can’t do hypothesis 
testing. It just was a vague concept. So then they would film me, then they 
went back to film Lovelock, and they were going back and forth.

And at one stage I said, this must have been 1986, this is outrageous. 
Why am I debating Jim Lovelock via BBC and “Nova” producers? Why 
don’t we have a scientific meeting? So I proposed to the AGU that we 
have a Chapman conference on the Gaia hypothesis. Well, there were a 
few people inside, there was Ron Rodera, a former trustee and Aronamer 
he was an aurora physicist from University of Alaska. And there was 
Ralph Cicero. And they carried the torch to the AGU council to have a 
Chapman conference, the most prestigious scientific meetings that you 
could get at the AGU, on the Gaia hypothesis that I would co-chair. When 
I invited Penny Boston to join me, because I wanted to have a biologist, 
Wally Broker was on the committee—he was outraged. “Gaia isn’t 
science!” “This is ridiculous!” It took the committee about a year and a
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h a l f  b e f o r e  i t  f i n a l l y  g o t  a r o u n d  t o  a p p r o v e  i t .  I  g u e s s  R a l p h  a n d  R o n  w e r e  

s u f f i c i e n t l y  p e r s u a s i v e  t h a t  i n  t h e  e n d  w e  g o t  t h e  m e e t i n g .  T h e  m e e t i n g  

t o o k  p l a c e  i n  S a n  D i e g o ,  i t  w a s  a c t u a l l y  o n e  o f  t h e  m o s t  s p e c t a c u l a r l y  

d r a m a t i c  m e e t i n g s  t h a t  e v e r  t o o k  p l a c e .  T h e  v e r y  f i r s t  t a l k  w a s  L o v e l o c k .  

H e  w e n t  u p  a n d  g a v e  t h e  h i s t o r y  o f  h o w  h e  s t u d i e d  p h y s i o l o g y  a n d  

m e d i c i n e ,  a n d  h o w  h e  t h e n  c a m e  t o  e v o l v e  p h y s i o l o g y  a s  a  m e t a p h o r  f o r  

p l a n e t a r y  s y s t e m s — y o u  k n o w ,  t h i n k  a t  a  d i f f e r e n t  l e v e l ,  t h i n k  o u t  o f  t h e  

b o x .  I  t h o u g h t  t h a t  w a s  a l l  g r e a t ,  b u t  h e  d u c k e d  t h e  q u e s t i o n s  a b o u t  

d e f i n i t i o n  a n d  h y p o t h e s i s  t e s t i n g .  T h e n  L y n n  M a r g u l i s  g o t  u p  a n d  g a v e  a  

r o u s i n g  s p e e c h  a b o u t  h o w  a n y b o d y  w h o  d o e s n ’t  s e e  h o w  a  p l a n e t  c o n t r o l s  

t h i n g s  a f t e r  a l l  t h e  b i o t a  p r o d u c e  o x y g e n ,  a n d  t h e y  r a d i c a l l y  c h a n g e  t h i n g s .  

A n d  s h e  i g n o r e d  m y  c r i t i q u e  w h i c h  w a s  y e s ,  b u t  t h e  b i o t a  t h a t  p r o d u c e d  

o x y g e n  e n d e d  u p  r e l e g a t i n g  t h e m s e l v e s  t o  t h e  a n a e r o b i c  n i c h e s  o f  t h e  

i n s i d e  o f  t e r m i t e s  a n d  c o w s ,  a n d  t h e y  d i d n ’ t  e x a c t l y  d o  a n y t h i n g  f o r  

t h e m s e l v e s .  I t  w a s  t h e  f i t n e s s  o f  t h e  c r e a t u r e s  t h a t  c o u l d  b r e a t h e  o x y g e n  

a n d  e v o l v e — s o u n d s  m o r e  l i k e  D a r w i n  t o  m e  t h a n  l i k e  s o m e  n e w  c h a n g e .

I n  a n y  c a s e  s o  w e  h a d  t h i s  d e b a t e .  I  i n v i t e d  P a u l  E r l i c h  t o  c o m e  t o  t h e  

m e e t i n g ,  a n d  P a u l  l o v e s  t o  b e  h e t e r o d o x ,  b u t  t h i s  t i m e  h e  g o t  t h e  o r t h o d o x  

r o l e .  I t  w a s  h i s  j o b  t o  d e f e n d  D a r w i n i a n  s e l e c t i o n  a n d  t r a d i t i o n a l  

e v o l u t i o n a r y  t h e o r y .

H e  g o t  u p  t h e r e ,  s a t  a t  t h e  p o d i u m ,  h e  l o o k e d  a t  m e ,  a n d  h e  s a i d :  

“ S c h n e i d e r  y o u  b a s t a r d ,  I  l o v e  a t t a c k i n g  t h i n g s  a n d  y o u  a r e  g o i n g  t o  f o r c e  

m e  t o  b e  d o c t r i n a i r e ,  s o  l e t  m e  s t a r t .  T h e r e  a r e  a  h u n d r e d  t h o u s a n d  

e x a m p l e s  f o r  D a r w i n i a n  e v o l u t i o n  a n d  n o n e  f o r  G a i a . ”

M a r g u l i s  w e n t  n u t s ,  i t  w a s  r e a l l y  g r e a t ,  t h e  a u d i e n c e  w a s  a b u z z .  T h i s  

w a s  h o w  t h e  m e e t i n g  w a s .  W e  h a d  a  s e s s i o n  o n  a  T u e s d a y  n i g h t  c a l l e d  

“ E p i s t e m o l o g y . ”  D a v i d  H a w k i n s ,  t h e  p h i l o s o p h e r  o f  s c i e n c e ,  w a s  t h e r e .  

A n d  a  y o u n g  g r a d u a t e  s t u d e n t  w o r k i n g  w i t h  J o h n  H a r t  a t  t h e  E n e r g y  a n d  

R e s o u r c e s  G r o u p  n a m e d  J i m  K i r c h n e r  c a m e .  A n d  h e  g a v e  a  p h i l o s o p h i c a l  

a n d  h i s t o r i c a l  tour de force t h a t  t o o k  t h e  m e e t i n g  u p s i d e  d o w n .  H e  

b a s i c a l l y  r e v i e w e d  t h e  h i s t o r y  o f  V e r n a t s k y ,  H u c k s l e y  a n d  o t h e r s ,  a n d  

s h o w e d  h o w  p e o p l e  a r g u i n g  t h a t  t h e  e a r t h  w o r k e d  a s  a  p l a n e t a r y  s y s t e m  

w a s  n o t  n e w .  H e  a l s o  s h o w e d ,  b y  q u o t i n g  L o v e l o c k  a n d  M a r g u l i s ,  t h a t  

t h e y  h a d  f i v e  G a i a  h y p o t h e s e s ,  r a n g i n g  f r o m  w e a k ,  w h i c h  w a s  e a s y  t o  

d e f e n d ,  t o  a  t e l e o l o g i c a l ,  t h a t  i s  p u r p o s e f u l  s t r o n g  o n e  w h i c h  i s  m o r e  l i k e  

r e l i g i o n .  A n d  h e  s a i d ,  “ I  d o n ’ t  k n o w  w h e t h e r  t o  b e  f o r  o r  a g a i n s t  G a i a .

T h e  w e a k  o n e s  h a v e  a l r e a d y  b e e n  e s t a b l i s h e d ,  a n d  t h e  s t r o n g  o n e s  a r e  k i n d  

o f  n u t s . ”  W e l l  t h i s  j u s t  b r o u g h t  t h e  h o u s e  d o w n .  I t  p o l a r i z e d  t h e  

c o m m u n i t y .  I  r e m e m b e r  b e g i n n i n g  i t  b y  r e a d i n g  a  v e r y  l a u d a t o r y  c o m m e n t  

f r o m  R o g e r  R e v e l l e  h o w  a b o u t  i t  i s  a b o u t  t i m e  t h a t  t h i s  t h i n g  g o t  o u t  o f  t h e  

m e d i a  a n d  i n t o  t h e  r e a l  s c i e n c e ,  a n d  a  c o m m e n t  f r o m  W a l l y  B r o k e r  s a y i n g  

h o w  d a r e  y o u  h a v e  t h i s  m e e t i n g ,  I  w o n ’ t  g o  b e c a u s e  G a i a  i s n ’t  n o w  a n d  

n e v e r  w i l l  b e  s c i e n c e .  I t  w a s ,  y o u  k n o w ,  s c i e n c e  s h e a r s  W a l l y  t h a t  a l s o  

b r o u g h t  t h e  h o u s e  d o w n  s h o w i n g  t h a t  t o  e v e r y b o d y .

S o  t h i s  m e e t i n g  t o o k  p l a c e — a  l a r g e  y o u  k n o w  M I T  p u b l i s h e d  b o o k  

e v o l v e d  a f t e r  t h e  A G U  s p e n t  o n e  y e a r  n o t  b e i n g  a b l e  t o  d e c i d e  w h e t h e r  i t
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wanted to publish the proceedings. They sent it out to review to members 
of the AGU, two of whom called me up and said, what is this Gaia thing? 
And I said, why are you being asked to review something you’ve never 
heard of? So I called back the AGU and I said, if you don’t make a 
decision in the next six weeks, I am going to take this property and 
consider my obligation to you is over. They never answered, it went to 
MIT press and they published the book after Penny Boston and I spent 
about two years getting the articles peer reviewed, getting the sloppier 
statements out. And that I was actually very proud of. And Wally Broker 
called me up after this meeting and he says, “Steve, you bastard.”

I said, “What?”
He said, “How dare you put on this meeting. I heard it was one of 

the best meetings in the world, and I wasn’t there!”
I said, “Wally why didn’t you come?!” So I liked Wally because 

he could call up and say okay, I was wrong I should have gone. He 
thought it was going to be a whitewash for Gaia; it wasn’t.

It said that a number of fundamental and important things—like 
Steve Warren, Bob Charlson and Andre Andreas’ extrapolation where 
they found the DMS produced in phytoplankton in the ocean could leak 
out into the atmosphere in the form of sulfate, and then become 
condensation nuclei, increase the albedo of clouds. Back to Sean Toomey 
and SMIC! They found a biogenic mechanism whereby Toomey’s 
concern, which originally was based upon anthropogenic SO2, actually 
could influence cloud albedo and may have amplified or not—we don’t 
know—ice age interglacial cycles. So Lovelock was doing the job. And I 
felt kind of proud that the way I transformed the BBC into the “Nova,” 
where the idea was that Gaia may not survive intact, but in the end it is 
going to advance science because people are passionate about the ideas. 
And when they are passionate they are going to go out and study, and they 
are going to look at the earth the right way—as a system, not as a 
disconnected set of disciplines. And I think Gaia was very helpful in doing 
that.

Penny and I and Jim Miller ran a second meeting in 1990, no I don’t 
mean 1990, that was only two years after the first one. I mean in 2000 in 
Valencia, Spain. The reason for Valencia was Lynn Margulis talked us 
into it, since it was the four hundred fiftieth anniversary of the University 
of Valencia, and there were a number of people there who were interested 
in this problem. And by the time we were at that meeting Gaia was no 
longer controversial. A number of things had been discovered. In fact Ty 
Lavock and Dave Schwartzman from Howard University, Volk at NYU, 
had shown that when vascular land plants, with roots and veins, were able 
to get into the soil, they broke the soil up so much that they exposed the 
mineralized carbon in the soil to erosion from carbonic acid, which is what 
happens when rainfall falls through a CO2 atmosphere. And then that 
radically increased the draw down of CO2.
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A n d  a s  a  r e s u l t ,  G a i a  w a s  d o i n g  w h a t  i t  w a s  s u p p o s e d  t o  d o .  I t  w a s  

l e a d i n g  t o  i n t e r d i s c i p l i n a r y  e a r t h  s c i e n c e s .  A l t h o u g h  t h e r e  w e r e  a s  m a n y  

e x a m p l e s  o f  G a i a  b e i n g  a  p o s i t i v e  f e e d b a c k  a s  a  n e g a t i v e  f e e d b a c k .  A n d  

w h a t  I  a r g u e d  f o r  i s  t h a t  t h e  r i g h t  p a r a d i g m  w a s ,  I  g u e s s  t h e  t i t l e  o f  t h e  

b o o k  I  h a d  i n  1 9 8 4  w i t h  R a n d i  L o n d e r ,  i t  w a s  The Co-Evolution o f  
Climate and Life, w h i c h  c o u l d  b e  a  p o s i t i v e  o r  a  n e g a t i v e  f e e d b a c k .  A n d  

t h a t  d e p e n d i n g  u p o n  t h e  t i m e  s c a l e  a n d  t h e  p a r t i c u l a r  v a r i a b l e s  i n  m i n d ,  

l i f e  w o u l d  e i t h e r  a c c e l e r a t e  o r  c o n s t r a i n  c h a n g e  i n  t h e  d i r e c t i o n  i t  w a s  

g o i n g ,  a n d  t h a t  w e  s h o u l d  a b a n d o n  t h e  n o t i o n  t h a t  w e  c a n  a s s u m e  t h a t  i t ’ s  

a  s e l f - c o n t r o l l i n g  n e g a t i v e  f e e d b a c k .  T h a t ’ s  s t i l l  c o n t r o v e r s i a l .  W e  s t i l l  

h a v e n ’t  g o t  a l l  t h e  r e s u l t s  i n ,  b u t  I  t h i n k  t h a t  n o w  G a i a  h a s  b e c o m e  m o r e  

m a i n s t r e a m  i n  t h e  s c i e n t i f i c  c o m m u n i t y .  A n d  t h e  p e o p l e  w h o  u s e d  t o  u s e  i t  

a s  a n  e x c u s e  t o  s a y  w e  w i l l  g o  o n  p o l l u t i n g  n o  l o n g e r  d o ,  b e c a u s e  e v e n  J i m  

L o v e l o c k  i n  h i s  l a t e r  b o o k  s a i d :  I  w a s  w r o n g  a b o u t  t h a t .  T h a t  w a s  a  p o e t i c  

n o t i o n  I  w a s  o n l y  t h i n k i n g  a b o u t  l i f e  s u r v i v i n g .  W e  c o u l d  e a s i l y  t h r e a t e n  

i n d i v i d u a l  c o m p o n e n t s  o f  l i f e .

S o  I  t h i n k  t h a t  a  l o t  o f  t h o s e  i s s u e s  h a v e  n o w  r e s o l v e d .  A n d  t h e  e a r t h  

s c i e n c e  c o m m u n i t y  i s  e n r i c h e d  f o r  h a v i n g ,  y o u  k n o w ,  c l e v e r  t h i n k e r s  l i k e  

L o v e l o c k  a n d  M a r g u l i s  p r o p o s i n g  o u t r a g e o u s  h y p o t h e s e s ,  w h i c h  a g a i n ,  

m a y  n o t  s u r v i v e  i n t a c t ,  b u t  t h e y ’v e  s u r e  a d v a n c e d  t h e  r a t e  a t  w h i c h  w e  

h a v e  m a d e  i n t e r e s t i n g  d i s c o v e r i e s .

B e f o r e  w e  l e a v e  t h e  A S P  y e a r s ,  t h e r e  a r e  a  f e w  o t h e r  s t o r i e s  t h a t  

c o m e  t o  m i n d  t h a t  a r e  f u n  r e m i n i s c e n c e s .  I  r e m e m b e r  t h a t  i t  w a s  A S P ,  

r a t h e r  t h a n  t h e  c o m p u t i n g  f a c i l i t y  t h a t  a c t u a l l y  w a s  l e a d i n g  i n  g e t t i n g  c o l o r  

t e r m i n a l s ,  a n d  i n  d o i n g  v i d e o  g r a p h i c s  o f  c o m p u t e r  m o d e l s .  T h e  c a b a l  o f  

c o m p u t e r  j o c k s  w a s  s t u d e n t s  a n d  p o s t - d o c s — S t a r l y ,  N u s e t ,  M i c h e l l e  

V e r s t r a t  w a s  t h e r e ,  a n d  t o  a  l e s s e r  e x t e n t ,  h e  w a s  m o r e  o f  a  u s e r  t h a n  a  

p i o n e e r  i n  t h i s  w a s  D a n n y  H a r v e y .  D a n n y  H a r v e y  a c t u a l l y  i s  e x e m p l a r y  o f  

t h e  k i n d s  o f  w a y s  t h a t  I  c o u l d  i n c r e a s e  t h e  s t u d e n t  p o p u l a t i o n  a t  n o  

e x p e n s e .

R e m e m b e r  I  h a d  m e n t i o n e d  e a r l i e r  h o w  B i l l  H a y  f r o m  M i a m i  h a d  

s e n t  E r i c  B a r o n  o v e r  a t  h i s  e x p e n s e  t o  w o r k  i n  m y  g r o u p ,  t h i s  w a s  b e f o r e  

A S P .  A n d  E r i c  b y  t h i s  t i m e  n o w  w a s  w o r k i n g  w i t h  W a r r e n ,  a l t h o u g h  

u n f o r t u n a t e l y  t h e  m a i n  A A P  d i v i s i o n  d i d n ’ t  r e a l l y  s e e  f i t  t o  g i v e  E r i c  [ t h e ]  

f u l l  s e t  o f  s u p p o r t .  A n d  t h e r e f o r e  h e  d i d n ’t  h a n g  a r o u n d ,  f e e l i n g  t h a t  t h e  

m e t e o r o l o g i c a l  e s t a b l i s h m e n t  a t  N C A R  w a s  n o t  f u l l y  p r e p a r e d  t o  d e a l  w i t h  

a  g e o l o g i s t  a n d  a  p a l e o c l i m a t o l o g i s t  w i t h  t h e  s a m e  d e g r e e  o f  r e s o u r c e s  a n d  

r e s p e c t  t h a t  w o u l d  b e  a f f o r d e d  s o m e b o d y  w o r k i n g  o n  a t m o s p h e r i c  

d y n a m i c s .  I t  w a s  v e r y  u n f o r t u n a t e ,  a n d  I  a l s o  f e l t ,  a  m a j o r  e r r o r  o n  t h e  p a r t  

o f  N C A R  m a n a g e m e n t  t o  a l l o w  s o m e b o d y  l i k e  E r i c  t o  e s c a p e  b y  v i r t u e  o f  

h a v i n g  m o r e  a t t r a c t i v e  o f f e r s  o n  t h e  o u t s i d e ,  w h e n  i n  f a c t  h e  p r o b a b l y  

c o u l d  h a v e  a d v a n c e d  h i s  c a r e e r  m o r e  r a p i d l y  a t  N C A R  b y  m o d e l i n g .  I n  

a n y  c a s e ,  a  s i m i l a r  s i t u a t i o n  c a m e  u p  w h e n  K e n n e t h  H a r e ,  t h e  r e n o w n e d  

g e o g r a p h e r  f r o m  t h e  U n i v e r s i t y  o f  T o r o n t o ,  w h o  a l s o  b y  t h e  w a y  w a s  o n e  

o f  t h o s e  w h o  w a s  a  s t r o n g  s u p p o r t e r  o f  i n t e r d i s c i p l i n a r y  s t u d i e s ,  a n  e a r l y  

m e m b e r  o f  t h e  E d i t o r i a l  B o a r d  o f  C l i m a t i c  C h a n g e ,  a n d  o n e  w h o  j o i n e d
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the Woods Hole Workshops that Bob White had arranged in the late 
1970’s, and fought with me and Mickey and others to add multiple 
disciplines to the global change agenda, and not define atmospheric 
science strictly in classical meteorological terms.

Ken called me one day and said, “I have a graduate student who 
wants to do climate modeling, he is very advanced mathematically, 
relative to almost any other geographer I have ever seen. He is 
exceedingly energetic, and I think you are the only one who can handle 
him. I’ll pay for him.”

And indeed he sent Danny Harvey. And Danny came out, and he was 
every bit the dynamo that Ken said, and he worked with me for a number 
of years. We built box evection diffusion models. And then we used them 
to run a number of climate experiments, such as examining the effects of 
various ocean mixing regimes on transient responses. And then to simulate 
atmospheric ocean coupling models, we showed that a number of the 
numerical schemes that people used to couple atmosphere and ocean 
models—which when you do it with full-blown three-dimensional models 
is exceedingly expensive, and hard to find out what’s causing your 
simulation to behave the way it was behaving—we were able to show that 
one really needed to synchronously couple the atmosphere with the upper 
layer of the ocean, that is to run them on the same time scale. Otherwise 
you’d have major errors. We also showed where you can reduce those 
errors. But by and large what we were doing is the old hierarchy of models 
behavior that Bob Dickinson and I argued for so strenuously in our survey 
article in 1974—the same idea that evolved from the SMIC meeting in 
1971. And we were again trying to show that while three-dimensional 
models were essential eventually for accurate simulations, that one would 
learn a great deal about them by doing simple simulations of these 
complex models. And Danny really took the lead in that.

Danny also had broad interests in other aspects of global change, 
and when he eventually became a professor of geography in Toronto, has 
branched out to work on everything from carbon cycle modeling, to a 
greenhouse plan for the City of Toronto, and has actually written the best 
textbook there now is on climate theory and modeling from the energy 
balance simpler model side. So that again was another aspect of ASP.

One final recollection I have is the egg drops. I think it first began 
with the private school, with Bixby School where my son was going.
And I always used to go help and teach in these schools. My daughter was 
at the Mapleton Elementary School at the time. And I was often asked to 
go in and be, essentially a science mentor in these classes. And one of the 
things that I got involved in, which I had heard about somewhere, was egg 
drops—where you would drop a package containing an egg off a high 
tower or building. And the idea was the kids should design it so the egg 
would survive the fall intact. And they cleverly designed parachutes, and 
Styrofoam, and springs, and all kinds of things. It really was fun and they 
had to decorate them and so forth. And what higher tower is there than the
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N C A R  t o w e r  o v e r  t h e  p a r k i n g  l o t ?  S o  I  r e m e m b e r  a r r a n g i n g  a n  e g g  d r o p .  

A n d  I  a m  t r y i n g  t o  r e m e m b e r  w h o  i t  w a s  i n s i d e  t h e  N C A R  c o m m u n i t y  

r e l a t i o n s  o f f i c e  ( w h a t  i s  h e r  n a m e ? )  w h o ,  w h e n  I  a s k e d  p e r m i s s i o n  t o  g e t  

t h i s  d o n e  j o i n e d  i n ,  a n d  t h e n  t o l d  a l l  k i n d s  o f  p e o p l e  a t  N C A R .  A n d  i t  w a s  

j u s t  a b s o l u t e l y  f u n ,  b e c a u s e  t h a t  t o w e r  h a d  n o t  b e e n  u s e d  f o r  a  s o c i a l  

p u r p o s e  s i n c e  1 9 7 3 .

I n  f a c t ,  i n  1 9 7 3  t h e s e  c r o w s n e s t s  t o w e r s  w e r e  t h e  s c e n e  o f  a  r a t h e r  

u n u s u a l  e v e n t .  T h e r e  w a s  a  s h o r t  b a l d i n g  g u y  w i t h  l o n g  h a i r  w h o  w a s  t i e d  

u p  i n  a  s t r a p  a n d  d r o p p e d  o f f  t h e  t o w e r .  O f  c o u r s e  h e  w a s  s u p p o s e d  t o  b e  

w r a p p e d  u p  i n  c o m p u t e r  t a p e ,  a n d  h e  r e a l l y  w a s  W o o d y  A l l e n ,  w h o  m a d e  

h i s  m o v i e  Sleeper p a r t l y  a t  N C A R .  T h i s  w a s  p r o b a b l y  o n e  o f  t h e  m o s t  

e n t e r t a i n i n g  d i s r u p t i v e  e v e n t s  i n  t h e  N C A R  h i s t o r y .  E v e r y b o d y  t u r n e d  o u t  

t o  s e e  i t ,  b e c a u s e  W o o d y  A l l e n  a n d  t h e  e n t i r e  H o l l y w o o d  c r e w  a r r i v e d  

w i t h  t h e  c i t y m o b i l e  t r u c k s  a n d  D i a n e  K e a t o n  i n  t o w .  A n d  t h e y  t o o k  e x t r a s  

f r o m  t h e  N C A R  s t a f f  t o  b e c o m e  G e s t a p o - l i k e  s e c u r i t y  g u a r d s .

A n d  I  r e m e m b e r  w h e n  t h e  l a d y  r e c r u i t i n g  t h e m ,  w h o  w a s  

r e c r u i t i n g  t h e  e x t r a s ,  h a d  a  m e e t i n g  i n  t h e  D a m o n  r o o m  w h e r e  e v e r y b o d y  

w a s  s u p p o s e d  t o  b e  s e l e c t e d .  I  w a s  g o i n g  t o  b e  i n  t h i s  m o v i e .  T h i s  w a s  

g o i n g  t o  b e  m y  H o l l y w o o d  c a r e e r ,  s o  I  p u t  o n  t h e  t i g h t e s t  f i t t i n g ,  b r i g h t e s t  

t u r t l e n e c k  w i t h  s t r i p e s  I  c o u l d  d o ,  s o m e t h i n g  t h a t  t h e y  w o u l d  n o t i c e ;  

w e d g e d  m y  p u s h y  s e l f  t o  t h e  f r o n t  o f  t h e  r o o m ;  s a t  t h e r e ,  a n d  i t  w o r k e d !  I  

g o t  p i c k e d  t o  b e  a n  e x t r a .  O f  c o u r s e  I  h a d  t o  t a k e  v a c a t i o n  d a y s  f r o m  

N C A R .  T h e y  p a i d  u s  t h e  w h o p p i n g  r a t e  o f  t w e n t y  d o l l a r s  a  d a y ,  b u t  t h e  

a g e n t  w h o  b o o k e d  u s  t o o k  a  q u a r t e r  o f  i t .  S o  s h e  t o o k  f i v e  o f  i t ,  s o  I  w a s  

g e t t i n g  f i f t e e n  d o l l a r s  a  d a y ,  w h i c h  I  o f  c o u r s e  s o o n  r e a l i z e d  m e a n t  t h a t  I  

w a s  b e i n g  u t t e r l y  r i p p e d  o f f .  I  w a s  b e i n g  p a i d  m o r e  t h a n  f i f t e e n  d o l l a r s  a  

d a y  t h a t  I  w a s  l o s i n g  i n  m y  v a c a t i o n  d a y s .  N o n e t h e l e s s ,  t h i s  w a s  t h e  

c h a n c e  t o  b e  i n  H o l l y w o o d ,  i t  w a s  r e a l l y  f u n .  W o o d y  A l l e n  w a s  t h e  g r e a t  

i d o l  o f  t h o s e  o f  . . .

END OF TAPE 8, SIDE 2
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Chervin:

S c h n e i d e r :

TAPE 9, SIDE 1

. . . s i d e  o f  T a p e  n u m b e r  9 .  I t  i s  a b o u t  1 0 : 4 5  p . m .  o n  S a t u r d a y  t h e  1 2 th o f  

J a n u a r y .  A n d  a s  I  r e c a l l  y o u  w e r e  t a l k i n g  a b o u t  y o u r  H o l l y w o o d  i n  

B o u l d e r  a t  N C A R  e x p e r i e n c e .

Y e s ,  m y  f i r s t  a n d  l a s t  H o l l y w o o d  e x p e r i e n c e .  W e l l  a n y h o w ,  w e  w e r e  a l l  

e x c i t e d  a b o u t  W o o d y  A l l e n ,  h a v i n g  e n j o y e d  h i s  m o v i e s ,  e s p e c i a l l y  h i s  

s e l f - d e p r e c a t i n g  N e w  Y o r k  s h t i c k ,  w h i c h  f o r  t h o s e  o f  u s  w h o  h a d  j u s t  

c o m e  i n  f r o m  N e w  Y o r k ,  t h i s  w a s  r e a l l y  g r e a t  f u n .  A n y h o w  w e  w e r e  

r e c r u i t e d  a s  e x t r a s .  I  w a s  d r e s s e d  u p  i n  G e s t a p o  u n i f o r m .  I  r e m e m b e r  

g o i n g  i n t o  t h e  t r u c k  w h e r e  t h e y  g a v e  m e  t h e  b l a c k  c l o t h i n g  t h a t  I  w a s  

w e a r i n g ,  t h e  a r m  b a n d s  c a l l e d  s e c u r i t y .  I  t h i n k  m e  a n d  J u l i a n  S h e d l o f s k y ,  

a  c h e m i s t ,  a n d  t h e n  t h e r e  w e r e  a  c o u p l e  o f  p e o p l e  t h e y  b r o u g h t  i n  f r o m  t h e  

o u t s i d e  w h o  I  d i d n ’t  r e c o g n i z e — w e  w e r e  d r e s s e d  i n  b l a c k  o r  w h i t e .  

G e n e r a l l y ,  t h e  b l a c k  p e o p l e  w e r e  d r e s s e d  i n  w h i t e ,  a n d  t h e  w h i t e  p e o p l e  

w e r e  d r e s s e d  i n  b l a c k ,  a  l i t t l e  m o r e  W o o d y  A l l e n  h u m o r .  A n d  a t  l e a s t  t h e  

f u t u r e  w a s  r a c i a l l y  i n t e g r a t e d .  A n d  t h i s  w a s  s u p p o s e d  t o  t a k e  p l a c e  t w o  

h u n d r e d  y e a r s  h e n c e ,  a n d  h e  h a d  s l e p t  t h r o u g h  i t ,  a n d  t h e n  w a s  d i s c o v e r e d .  

A n d  t h e r e  w a s  a  l e a d e r  a la B i g  B r o t h e r ,  a n d  t h e  l e a d e r  h a d  b e e n  

a s s a s s i n a t e d .  H i s  n o s e  w a s  l e f t ,  a n d  h i s  n o s e  w a s  g o i n g  t o  b e  u s e d  t o  

c l o n e ,  a n d  t h e n  o f  c o u r s e  W o o d y  A l l e n  g e t s  i n v o l v e d  i n  t h e  u n d e r g r o u n d  

t o  s t e a l  t h e  n o s e  a n d  p r e v e n t  t h e  c l o n i n g .

S o  w h a t  h a p p e n s  i s  a  f e w  o f  u s  w e r e  c h o s e n .  T h e  b l a c k  a n d  w h i t e  

a n d  m e  t h e  w h i t e  a n d  b l a c k  w e r e  c h o s e n  t o  c h a s e  W o o d y  A l l e n  a n d  D i a n e  

K e a t o n  a s  t h e y  w e n t  r u n n i n g  o u t  o f  t h e  N C A R  f r o n t  d o o r  d o w n  t h e  

d r i v e w a y .  W e  c h a s e d  t h e m ,  a n d  t h e y  t h r e w  t h e  n o s e  d o w n  a n d  a  t r a i n e d  

h a w k  w o u l d  s w o o p  i n ,  p i c k  i t  u p  a n d  g o  o f f ,  t h a t  w a s  t h e  s h o t .  W e l l ,  t h e  

f i r s t  f o u r  o r  f i v e  t i m e s  t h e  h a w k  d i d n ’t  f i n d  t h e  n o s e .  I  m i g h t  a d d  t h a t  t h e  

s h o e s  t h a t  I  h a d  o n  w e r e  t h e  o n l y  o n e s  t h e y  h a d  i n  t h e  p r o p e r t y  s h o p .  T h e y  

w e r e  a b o u t  s i z e  f o u r t e e n ,  a n d  r u n n i n g  i n  t h o s e  w a s  n o t  e x a c t l y  a  l o t  o f  f u n ,  

t o  s a y  n o t h i n g  o f  “ c l i p p i t y - c l o p . ”  I  w a s  w a i t i n g  t o  d o  a  h e a d e r  r i g h t  i n  t h e  

m i d d l e  o f  t h e  s h o w ,  b u t  f o r t u n a t e l y  t h a t  d i d n ’t  h a p p e n ,  a l t h o u g h  j u s t  

b l i s t e r s  o n  t h e  f e e t .

T h e n  f i n a l l y  t h e  h a w k  l a n d e d ,  p i c k e d  u p  t h e  n o s e ,  a n d  d i d  n o t h i n g .  

A b o u t  e i g h t  c u t s  l a t e r ,  a n d  t a k e s  l a t e r ,  I  b e g a n  t o  r e a l i z e  t h a t  H o l l y w o o d  

w a s  n o t  a l l  i t  w a s  c r a c k e d  u p  t o  b e .  T h a t  e v e r y t h i n g  w a s  “ S h o o t  i t  o v e r ,  

s h o o t  i t  o v e r ,  s h o o t  i t  o v e r ,  s h o o t  i t  o v e r ” — s o  t h a t  y o u  c a n  g e t  t h i r t y  

s e c o n d s  o f  f i l m ,  y o u  h a v e  t o  g o  t h r o u g h  h a l f  a  d a y  o f  f i l m i n g .  I  w a t c h e d  

t h a t  a c t u a l l y  h a p p e n  i n  o t h e r  s c e n e s  t h a t  W o o d y  a n d  D i a n e  w e r e  i n .  S o  

f i n a l l y  t h e y  d e c i d e  t o  h a v e  a  c l e v e r  i d e a .  T h e y  g o  i n s i d e  a n d  t h e y  g e t  

h a m b u r g e r  m e a t .  T h e y  s t u f f  h a m b u r g e r  m e a t  i n  t h e  n o s e ,  w h a t  d o e s  t h e  

h a w k  d o  i t  f l i e s  d o w n  o n  t h e  t e n t h  t a k e ,  p i c k s  u p  t h e  n o s e ,  p i c k s  t h e  

h a m b u r g e r  m e a t  o u t  o f  t h e  n o s e  a n d  s i t s  t h e r e .  E x a s p e r a t i o n  i s  b e g i n n i n g  

t o  s e t  i n  e v e r y w h e r e .  E x h a u s t i o n  i s  s e t t i n g  i n  i n  o u r  l e g s .
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Chervin:

A n d  f i n a l l y  t h e  t r a i n e r  o f  t h e  h a w k ,  a  y o u n g  w o m a n  w i t h  l a r g e  d e e p  

s c a r s  o n  h e r  f a c e ,  c a m e  a l o n g  a n d  h a d  a n o t h e r  i d e a  a b o u t  w h e r e  t o  p u t  t h e  

h a m b u r g e r  m e a t  a n d  s o  f o r t h ,  p u t  t h e  h a w k  i n  f r o m  a  d i f f e r e n t  a n g l e .  A n d  

f i n a l l y  i t  w o r k s !  W e  a r e  c h a s i n g  W o o d y  A l l e n ,  t h e  h a w k  p i c k s  u p  t h e  

n o s e ,  t u r n s  a r o u n d  a n d  f l i e s  a b o u t  t w e n t y  f e e t  u n t i l  i t  h i t s  t h e  g l a s s  

w a l k w a y ,  w h i c h  i s  o n e  f l o o r  h i g h .  I t  w a s  a n  a r c h  w h e r e  y o u  c o u l d  a c t u a l l y  

s e e  t h r o u g h  f r o m  o n e  g l a s s  p a n e l  t o  t h e  n e x t .  A n d  t h e  h a w k  o b v i o u s l y  

d i d n ’t  k n o w  t h a t  t h e r e  w a s  g l a s s — i t  l o o k e d  l i k e  i t  w a s  a n  o p e n i n g  l i k e  

f l y i n g  t h r o u g h  a  c a n y o n — h i t s  t h e  g l a s s ,  f a l l s  c r a s h i n g  t o  t h e  g r o u n d ,  n o s e  

a n d  a l l ,  a n d  i s  s t u n n e d  o n  t h e  g r o u n d ,  l y i n g  t h e r e .  P e o p l e  r u n  o v e r  t h e r e  

a n d  g o ,  “ P o o r  h a w k ! ”  a n d  W o o d y  A l l e n  h a s  t h e  p r e s e n c e  o f  m i n d  t o  s a y  

“ G e t  a w a y  f r o m  t h a t  b i r d ,  i t ’ s  d a n g e r o u s ! ”  A n y h o w  t h e  h a w k  d i d  n o t  

r e v i v e  w e l l .  I t  r e c o v e r e d ,  b u t  i t  w a s  n o t  a b l e  t o  d o  a n y  m o r e  t a k e s .  W e  h a d  

d o n e  t h i r t e e n  m e a n i n g l e s s  t a k e s .  A n d  t h e y  t h o u g h t  t h e y  m i g h t  b e  a b l e  t o  

g e t  s o m e t h i n g  f r o m  t h a t  l a s t  t a k e .

T h a t  e n d e d  m y  H o l l y w o o d  c a r e e r  a f t e r  t w o  d a y s ,  u n t i l  a b o u t  a  m o n t h  

a n d  a  h a l f  l a t e r  w h e n  t h e  p h o n e  r a n g  a n d  I  w a s  a s k e d  t o  d o  i t  a g a i n .  T h e y  

w e r e  g o i n g  t o  c o m e  b a c k ,  b e c a u s e  t h e y  d e c i d e d  t h e y  d i d  n o t  l i k e  t h e  

s c e n e ,  s o  t h e  s a m e  b l a c k  a n d  w h i t e  a n d  m e  w h i t e  a n d  b l a c k  w e r e  t h e n  

c h o s e n  t o  c h a s e  W o o d y  A l l e n  a n d  D i a n e  o u t  t h e  d o o r ,  e x c e p t  t h i s  t i m e  

t h e y  h a d  a  n e w  i d e a .  T h e r e  w a s  a  g i a n t  s t e a m r o l l e r  m a d e  t o  l o o k  h i g h  t e c h  

t h a t  w a s  d r i v i n g  u p  t h e  d r i v e w a y  t o w a r d  t h e  m a i n  M e s a  L a b .  A n d  w e  

c h a s e d  t h e m  s t r a i g h t  d o w n  t h e  d r i v e w a y ,  h e  t h r o w s  t h e  n o s e  i n  t h e  g r o u n d  

u n d e r  t h e  s t e a m r o l l e r ,  t h e  s t e a m r o l l e r  r u n s  o v e r  i t ,  a n d  w e  s t o p  a n d  p i c k  u p  

t h e  n o s e  w h i c h  i s  n o w  s q u a s h e d  i n t o  a b o u t  a  t w o - f o o t  w i d e  f l a t  p i z z a  p i e c e  

o f  r u b b e r  i n  t h e  s h a p e  o f  a  n o s e .  I t  r e a l l y  w a s  a  v e r y  f u n n y  s u b s t i t u t e  i d e a .

S o  a g a i n  a b o u t  f i v e  o r  t e n  t a k e s ,  a n d  a f t e r  o n e  o f  t h e m  I  r e m e m b e r  

s i t t i n g  t h e r e  a n d  s t a r i n g  a t  t h e  c a m e r a ,  a s  o p p o s e d  t o  l o o k i n g  a t  t h e  n o s e ,  

a n d  W o o d y  A l l e n  y e l l s ,  “ C u t ! ”  A n d  h e  l o o k s  a t  m e  a n d  h e  s a y s ,  “ C o m e  

o n ,  y o u r  g r a n d m o t h e r ’ s  g o i n g  t o  s e e  y o u  a n y w a y ,  j u s t  l o o k  a t  t h e  n o s e ,  

y o u  d o n ’t  h a v e  t o  l o o k  a t  t h e  c a m e r a . ”  I t  w a s  p r e t t y  g o o d .  O h ,  a b o u t  s i x  

m o n t h s  t o  a  y e a r  l a t e r  w e  a l l  w i t h  g r e a t  a n t i c i p a t i o n  w e n t  t o  s e e  i t ,  a n d  l o  

a n d  b e h o l d ,  h e  w a s  r i g h t ,  I  w a s  t h e r e  b e t w e e n  t h o s e  t w o  c l i c k s  w h i c h  a r e  

l e s s  t h a n  o n e  s e c o n d  a p a r t ,  y o u  c o u l d  s e e  m y  s m i l i n g  f a c e  l o o k i n g  a t  t h e  

c a m e r a .  H e  l e f t  i t  i n ,  I  w a s  n o t  e n t i r e l y  o n  t h e  c u t t i n g  r o o m  f l o o r ,  b u t  o u r  

e n t i r e  c h a s e  o f  h i m  d o w n  t h e  d r i v e w a y  w a s  m i s s i n g .  T h e  c h a s e  o f  t h e  

h a w k  w a s  m i s s i n g ,  a n d  I  l e a r n e d  w h a t  H o l l y w o o d  w a s  l i k e .  L o t s  o f  f i l m ,  

v e r y  l i t t l e  o n  s c r e e n .

A n y h o w  t h a t  w a s  t h e  l a s t  t i m e  t h e  t o w e r  w a s  u s e d  f o r  a n y  s u c h  

f r i v o l i t y ,  a n d  n o w  h e r e  w e  w e r e  i n  t h e  m i d - 1 9 8 0 ’ s  g e t t i n g  a  b u n c h  o f  k i d s ,  

l a t e  1 9 8 0 ’ s ,  d r o p p i n g  e g g s  o f f  t h e  b a l c o n y .  T h e  k i d s  l o v e d  i t ,  t h e  t e a c h e r s  

l o v e d  i t ,  a n d  l o  a n d  b e h o l d ,  s o  d i d  t h e  N C A R  s t a f f .  W h o  w a s  t h e  p e r s o n ,  I  

c a n ’ t  r e m e m b e r  h e r  n a m e ,  w h o  w a s  h a n d l i n g  c o m m u n i t y  r e l a t i o n s ?

Probably Rene Munoz.
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Schneider: R e n e  M u n o z ,  R e n e  r e a l l y  l i k e d  i t .  S h e  t o l d  e v e r y b o d y  a r o u n d  t h e  b u i l d i n g .  

A n d  w h e n  I  d i d  i t  a g a i n  t h e  f o l l o w i n g  y e a r  w i t h  M a p l e t o n  E l e m e n t a r y ,  i n  

m y  d a u g h t e r ’ s  c l a s s ,  t h e r e  w e r e  a l l  k i n d s  o f  N C A R  p r o g r a m m e r s  a n d  p o s t ­

d o c s  a n d  o t h e r s .  T h e y  c a m e  a l o n g ,  t h e y  h a d  t h e i r  o w n  e g g s ,  a n d  w e  e n d e d  

u p  h a v i n g  t h e  s e c o n d  g r a d e  c l a s s  f r o m  M a p l e t o n  a l o n g  w i t h  o t h e r  N C A R  

p e o p l e  a l l  d r o p p i n g  e g g s  o f f  t h e  t o w e r .  A n d  i t  w a s  a  c e l e b r a t i o n ,  i t  w a s  i n  

t h e  s t a f f  n o t e s .  I t  r e a l l y  w a s  o n e  o f  t h e  f u n  t h i n g s  t h a t  I  r e m e m b e r .  T h e  

s t u d e n t s  l i k e d  i t ,  a n d  i t  w a s ,  a g a i n ,  h i g h l i g h t s  b e f o r e  t h e  n a s t i e r  t i m e s  t o o k  

p l a c e  i n  t h e  1 9 9 0 ’ s .

E a r l i e r  I  h a d  m e n t i o n e d  h o w  m y  o f f i c e  i s  a  T V  s t u d i o  a t  t i m e s .  B y  

1 9 8 8  i t  b e c a m e  a  T V  s t u d i o  t h r e e  t i m e s  a  d a y .  I n  M a y ,  J u n e  a n d  J u l y  t h e  

s u p e r - h e a t  w a v e s  g r i p p e d  t h e  e a s t e r n  t w o - t h i r d s  o f  t h e  U . S . ,  a n d  t h e  m e d i a  

d i s c o v e r e d  g l o b a l  w a r m i n g .  E s s e n t i a l l y  t h e  p r o b l e m  m o v e d  f r o m  t h e  l e f t  

b r a i n  o f  w e  i n t e l l e c t u a l s  a r g u i n g  a b o u t  w h e t h e r  t h e  p r o b l e m  i s  r e a l ,  t o  t h e  

r i g h t  b r a i n  o f  t h e  p o l i t i c a l  e s t a b l i s h m e n t  n o w  d e c i d i n g  w h e t h e r  o r  n o t  i t  

a c t u a l l y  h a d  t o  d o  s o m e t h i n g  a b o u t  t h i s  i s s u e .  T h e  m e d i a  w a s  a l l  o v e r  i t .  

T h e y  w e r e  o u t  a t  N C A R  a l l  t h e  t i m e ,  a n d  t h e r e  w a s  j u s t  a  p h e n o m e n a l  

a m o u n t  o f  c o v e r a g e .  T h e  N C A R  p r e s s  i n t e l l i g e n c e  s e r v i c e  w a s  g o i n g  

c r a z y .  I  p r o b a b l y ,  a n d  W a r r e n  W a s h i n g t o n  a n d  o t h e r s  w e r e  i n  f i f t y  c l i p s  a  

m o n t h  a r o u n d  J u n e ,  J u l y  a n d  A u g u s t  o n  t h i s  p r o b l e m .  I t  a l s o  g a v e  r i s e  t o  

t h e  b e l i e f  g i v e n  t h a t  S e n a t o r  T i m  W o r t h ,  t h e  C o l o r a d o  s e n a t o r  a n d  a  f r i e n d  

o f  o u r s ,  w h o  h a d  h a d  a  n u m b e r  o f  p e o p l e  t e s t i f y ,  f i r s t  a n d  m o s t  f a m o u s l y  

J i m  H a n s o n ,  w h e n  h e  s a i d  i t  w a s  t i m e  t o  s t o p  w a f f l i n g  a r o u n d  a n d  a c c e p t  

t h a t  t h e  g r e e n  h o u s e  e f f e c t  w a s  r e s p o n s i b l e  f o r  t h e  w a r m i n g .  A n d  t h e n  

l a t e r  o n  a  n u m b e r  o f  o t h e r s ,  i n c l u d i n g  m y s e l f ,  w h o  w e n t  t o  s e v e r a l  

h e a r i n g s  h e l d  b y  G o r e  a n d  B r a d l e y  a n d  W o r t h .  A n d  a s  a  r e s u l t  o f  t h a t ,  

p e o p l e  w e r e  t a l k i n g  a b o u t  a c t u a l  l e g i s l a t i o n .

T h e r e  w a s  a  m e e t i n g  i n  T o r o n t o  c a l l e d  t h e  W o r l d  C l i m a t e  

C o n f e r e n c e .  A n d  a l t h o u g h  t h e y  c a l l e d  i t  t h e  f i r s t  W o r l d  C l i m a t e  

C o n f e r e n c e  t h a t  w a s  i n c o r r e c t ,  b e c a u s e  t h e r e  h a d  b e e n  a  W o r l d  C l i m a t e  

C o n f e r e n c e  i n  1 9 7 9 .  T h i s  w a s  r e a l l y  a  c o n f e r e n c e  r u n — a n d  t h i s  t i m e  f o r  

t h e  f i r s t  t i m e — n o t  b y  t h e  s c i e n t i s t s  a n d  t h e  g o v e r n m e n t  e s t a b l i s h m e n t s ,  

b u t  b y  N G O ’ s ,  b y  n o n - g o v e r n m e n t a l  o r g a n i z a t i o n s .  A n d  t h e y  h a d  a n  

a g e n d a ,  a n d  t h e i r  a g e n d a  w a s  t o  p u s h  a  p r o t o c o l  o r  a  t r e a t y ,  i n  w h i c h  t h e r e  

w o u l d  b e  c u t s  o f  2 0 %  i n  t h e  e m i s s i o n s  o f  t h e  c o u n t r i e s  o f  t h e  w o r l d ,  i n  

p a r t i c u l a r  t h e  r i c h  c o u n t r i e s .  A n d  t h i s  w a s  a  r a d i c a l  a g e n d a ,  b e c a u s e  i t  

i n v o l v e d  s o m e t h i n g  t h a t  w o u l d  a c t u a l l y  c o s t  i n t e r e s t s  r e a l  m o n e y .

A n d  t h e n  w h a t  h a p p e n e d  i s  p e o p l e  l i k e  P a t  M i c h a e l s  a t  V i r g i n i a ,  a n d  

D i c k  L i n d z e n  a n d  F r e d  S i n g e r ,  w h o  h a d  l o n g  b e e n  t h e  o p p o n e n t s  o f  p u b l i c  

s c i e n c e  a n d  t h e  o n e s  w h o  d e n i e d  t h e r e  w a s  a n y  s e r i o u s n e s s  i n  g l o b a l  

w a r m i n g  o r  n u c l e a r  w i n t e r  a n d  o t h e r  s u c h  i s s u e s .  T h e y  w e r e  e s s e n t i a l l y  

h a n d e d  a  v e r y  b i g  a n d  l o u d  m e g a p h o n e  b y  t h e  f o s s i l  f u e l  i n d u s t r y ,  a n d  b y  

t h e  i d e o l o g u e s  w h o  d i d  n o t  b e l i e v e  i n  p r o t e c t i n g  t h e  c o m m o n s .  A n d  t h a t ’ s  

w h e n  a  l o t  o f  u g l i n e s s  b e g a n .  B e c a u s e  o n e  o f  t h e  t r i c k s  t h a t  w a s  u s e d  b y  

t h e  s o - c a l l e d  g r o u p  o f  c o n t r a r i a n s ,  t h e  f o r m a t i o n  o f  t h e  G l o b a l  C l i m a t e  

C o a l i t i o n  a n d  i n d u s t r i a l  l o b b y  a g a i n s t  c l i m a t e  p o l i c y ,  w a s  c h a r a c t e r
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a s s a s s i n a t i o n .  T h e y  f o l l o w e d  t h e  l i n e  o f  w h a t  t h e  c h e m i c a l  i n d u s t r y  h a d  

d o n e  a  d e c a d e  e a r l i e r  i n  t h e  1 9 7 0 ’ s ,  b y  a t t a c k i n g  R o l a n d  a n d  M a l i n a ,  y o u  

k n o w  i m p u g n i n g  t h e i r  c h a r a c t e r  o v e r  t h e  o z o n e  d e p l e t i o n  a r e a .  A n d  t h e y  

b e g a n  d o i n g  t h e  s a m e  k i n d  o f  t h i n g  w i t h  s c i e n t i s t s  s u c h  a s  H a n s o n ,  a n d  m e  

a n d  o t h e r s  w h o  w e r e  d i s c u s s i n g  t h e  i s s u e s .  T h e r e  w a s  l o t s  o f  

C o n g r e s s i o n a l  t e s t i m o n y ,  l o t s  o f  m e d i a — a n d  l o t s  o f  n a s t y  a n d  g r o w i n g  

c o n t e n t i o n  a b o u t  t h i s  p r o b l e m ,  a s  i t  s w i t c h e d  f r o m  a n  i n t e l l e c t u a l  

d i s c u s s i o n  t o  o n e  o f  w h e t h e r  t h e r e  s h o u l d  a c t u a l l y  b e  p o l i c y .

I n  t h e  b a c k g r o u n d  o f  t h i s ,  B e r t  B o l i n e ,  r e m e m b e r  B e r t  f r o m  

d i s c u s s i o n s  w e  h a d  a b o u t  h i s  m e e t i n g  f i f t e e n  y e a r s  e a r l i e r ,  w a s  a s k e d  b y  

t h e  U n i o n  N a t i o n s  E n v i r o n m e n t  P r o g r a m  a n d  t h e  W o r l d  M e t e o r o l o g i c a l  

O r g a n i z a t i o n  t o  c o n v e n e  a n  i n t e r n a t i o n a l  s t u d y .  I  r e m e m b e r  r u n n i n g  i n t o  

B e r t  i n  W a s h i n g t o n  a t  a  N a t i o n a l  A c a d e m y  o f  S c i e n c e  s t u d y ,  o n e  o f  m a n y .  

I  t h i n k  t h i s  i s  o n e  t h a t  B i l l  N o r d h a u s ,  t h e  e c o n o m i s t  f r o m  Y a l e ,  a n d  

R a m a n a t h a n  a n d  B o b  S e s s  a n d  I  a n d  a  n u m b e r  o f  o t h e r s  w e r e  o n ,  J e r r y  

M e l l e r m a n .  A n d  w e  h a d  f o r  a b o u t  t h e  f i f t h  o r  t h e  s i x t h  t i m e  r e a f f i r m e d  t h e  

s t a n d a r d  l i n e  t h a t  n o b o d y  c o u l d  b e  s u r e ,  b u t  t h a t  i t  w a s  l i k e l y  t o  b e  a  o n e  

a n d  a  h a l f  t o  f o u r  a n d  h a l f  d e g r e e  w a r m i n g  f o r  C O 2 d o u b l i n g .  A n d  w e  

w e r e  o r d e r i n g  t h e  t h i n g s  w e  k n e w  w e l l ,  a n d  s e p a r a t i n g  f r o m  t h i n g s  w h i c h  

w e  h a d  s o m e  i d e a  a b o u t ,  a n d  s e p a r a t i n g  t h o s e  f r o m  t h i n g s  t h a t  a r e  

s p e c u l a t i v e ;  b e g i n n i n g  t h e  s u b j e c t i v e  p r o b a b i l i s t i c  a n a l y s i s  n o t  i n  a  

s o p h i s t i c a t e d  w a y ,  b u t  t r y i n g  t o  d i s t i n g u i s h  b e t w e e n  t h o s e  t h i n g s  t h a t  w e  

c o u l d  k n o w  f o r  s u r e ,  a n d  t h o s e  t h i n g s  w h i c h  w e  h a d  a  g o o d  i n t u i t i v e  g r a s p  

c o u l d  o c c u r  o r  m i g h t  o c c u r .  A n d  I  r e m e m b e r  s e e i n g  B e r t  B o l i n e  a n d  h e  

t o l d  m e  a b o u t  t h e  p o s s i b i l i t y  o f  c r e a t i n g  I P C C ,  a n d  h e  a s k e d  m e  w h a t  I  

t h o u g h t .

A n d  I  s a i d ,  “ B e r t ,  I  t h i n k  i t ’ s  a  t e r r i b l e  i d e a . ”

A n d  h e  s a i d ,  “ W h y  i s  t h a t ? ”

I  s a i d :  b e c a u s e  t h i s  i s  n o w  t h e  B u s h  a d m i n i s t r a t i o n ,  a n d  J o h n  S u n u n u  

a n d  t h e  B u s h  a d m i n i s t r a t i o n  w a s  s t r e n u o u s l y  a r g u i n g  t h a t  w e  s h o u l d  b e  

d o i n g  r e s e a r c h ,  a n d  u n t i l  w e  h a v e  m o r e  i n f o r m a t i o n  w e  s h o u l d  h a v e  n o  

p o l i c y .  A n d  I  s a i d ,  “ T h i s  i s  j u s t  g o i n g  t o  b e  a n o t h e r  t w o  y e a r s  t o  d o  

a n o t h e r  a s s e s s m e n t .  I t ’ s  g o i n g  t o  p r o v i d e  a n o t h e r  e x c u s e  f o r  t h e  S u n u n u s  

o f  t h e  w o r l d  t o  c a l l  f o r  d e l a y .  A n d  w h a t  a r e  t h e y  g o i n g  t o  l e a r n  t h a t  w e  

d o n ’t  a l r e a d y  k n o w  f r o m  a s s e s s m e n t s  m a d e  i n  A u s t r a l i a  a n d  t h e  U . K . ,  a n d  

i t ’ s  a t  l e a s t  f i v e  o r  s i x  t i m e s  n o w  f r o m  t h e  N a t i o n a l  R e s e a r c h  C o u n c i l . ”  

A n d  h e  l o o k e d  a t  m e  a n d  h e  s a i d ,  “ B u t  h o w  m a n y  o f  t h o s e  a r e  

c o n v i n c i n g  t o  p e o p l e  i n  I n d i a  o r  I n d o n e s i a  o r  d e v e l o p i n g  c o u n t r i e s  w h o  

d o n ’t  t r u s t  t h e  s c i e n c e  t h a t  c o m e s  o u t  o f  i t ? ”

I  s a i d ,  “ Y e a h  B e r t ,  I  g u e s s  y o u ’ r e  r i g h t . ”  I  s a i d ,  “ B u t  w e  h a v e  h a d  s o  

m a n y  a s s e s s m e n t s  a n d  t h e  s c i e n t i s t s  a r e  a l l  l e v e r a g e ,  w h e n  a r e  w e  g o i n g  t o  

g e t  t i m e  t o  o u r  o w n  w o r k ? ”

A n d  h e  s a i d ,  “ A n d  w h a t  h a p p e n s  i f  w e  d o n ’t  d o  t h i s ,  a n d  w e  d o  n o t  

h a v e  a n  i n t e r n a t i o n a l  c o n s e n s u s ?  W i l l  i t  b e  p o s s i b l e  t o  h a v e  c l i m a t e  p o l i c y  

w i t h o u t  h a v i n g  a  s c i e n t i f i c  g r o u p  i n  w h i c h  v a r i o u s  c o u n t r i e s  i n  t h e  w o r l d  

h a v e  s o m e  p o l i t i c a l  o w n e r s h i p ? ”
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A n d  I  r e a l i z e d  h e  w a s  r i g h t .  I  s a i d ,  “ Y o u ’ r e  r i g h t ,  I  g u e s s  i t  h a s  t o  

h a p p e n . ”

A n d  i n d e e d  i t  d i d ,  a n d  t h e  I P C C  t h e n  o v e r  t h e  n e x t  t w o  y e a r s  m e t ,  

a n d  i t  w a s  p h e n o m e n a l l y  s u c c e s s f u l .  B e c a u s e  w h e n  t h e  I P C C  r e p o r t  w a s  i n  

l a t e  c r a f t  s t a g e ,  i t  w a s  t h e  p r i m e  b a s i s  f o r  t h e  c r e d i b i l i t y  t h a t  c o u l d  b e  

e s t a b l i s h e d  a t  t h e  S e c o n d  W o r l d  C l i m a t e  C o n f e r e n c e  i n  G e n e v a .  I  w e n t  t o  

t h a t  c o n f e r e n c e  a n d  I  w a s  a b s o l u t e l y  s t u n n e d  a t  i t s  d i f f e r e n c e  f r o m  t h e  

F i r s t  W o r l d  C o n f e r e n c e .  N o t  o n l y  h a d  S i r  J o h n  M a s o n  l o s t .  ( H e  a r g u e d  

t h a t  i t  w o u l d  b e  p r e m a t u r e  a n d  i r r e s p o n s i b l e  t o  h a v e  p o l i t i c a l  l e a d e r s h i p  

i n v o l v e d  i n  t h e  c l i m a t e  i s s u e  u n t i l  w e  h a d  r e s o l v e d  t o  a  v e r y  h i g h  d e g r e e  

o f  c e r t a i n t y  a l l  t h e  s c i e n t i f i c  i s s u e s . )  T h i s  m e e t i n g  w a s  d o m i n a t e d  b y  

p o l i t i c a l  l e a d e r s .  A n d  i n  f a c t  a b o u t  t h e  o n l y  r e a l l y  g o o d  s c i e n c e  t h e r e  w a s  

t h e  I P C C .  B e c a u s e  b y  t h i s  t i m e  t h e  N G O ’ s  o f  b o t h  t h e  e n v i r o n m e n t a l  o n e s  

a n d  t h e  i n d u s t r i a l  o n e s  w e r e  i n  a n  “ e n d  o f  t h e  w o r l d ”  a n d  “ g o o d  f o r  y o u ”  

f a l s e  d i c h o t o m y  d e b a t e  a b o u t  t h i s  p r o b l e m .  T h e  b a t t l e  l i n e s  o f  c o n t r a r i a n s  

v e r s u s  d e e p  e c o l o g y  w a s  d r a w n .  A n d  v a r i o u s  g o v e r n m e n t s  w e r e  l i n i n g  u p  

o n  v a r i o u s  s i d e s  a n d  t h e  I P C C  w a s  a b o u t  t h e  o n l y  c r e d i b l e  f r e s h  v o i c e —  

a n d  t h e  r e a s o n a b l e n e s s  o f  B e r t  B o l i n e  t o  t r y  t o  h o l d  t o g e t h e r  t h e  c r e d i b i l i t y  

o f  t h e  m e e t i n g  t o  m a i n t a i n  t h e  i n t e g r i t y  o f  t h e  s c i e n c e ,  a n d  a t  t h e  s a m e  

t i m e  f i g h t  o f f  t h e  w i l d  o v e r s t a t e m e n t s  c o m i n g  f r o m  e x t r e m e s  o n  a l l  

a s p e c t s .

T h i s  t h e n  l e d  t o  t h e  n e x t  s t a g e ,  w h i c h  w a s  t h e  U n i t e d  N a t i o n s  

F r a m e w o r k  C o n v e n t i o n  o n  C l i m a t e  C h a n g e ,  w h i c h  e m e r g e d  f r o m  t h e  r e a l  

m e e t i n g ,  t h e  W o r l d  C o n f e r e n c e  o n  E n v i r o n m e n t  a n d  D e v e l o p m e n t ,  w h e r e  

t h e  v e r y  f a m o u s  p h r a s e  w a s  t h a t  i t  w a s  t h e  o b j e c t i v e  o f  t h e  f r a m e w o r k  

c o n v e n t i o n  t o  “ p r e v e n t  d a n g e r o u s  a n t h r o p o g e n i c  i n t e r f e r e n c e  i n  t h e  

c l i m a t e  s y s t e m . ”  W e  a r e  s t i l l  t o  t h i s  v e r y  d a y  a r g u i n g  a b o u t  w h a t  t h a t  

m e a n s ,  b e c a u s e  t h e  U N F C C  d i d  n o t  d e f i n e  i t .  A n d  i t ’ s  c l e a r  t h a t  w h a t ’ s  

d a n g e r o u s  i s  n o t  a  s c i e n t i f i c  j u d g m e n t ,  b u t  a  v a l u e  j u d g m e n t  a b o u t  w h a t ’ s  

i m p o r t a n t .  O n  t h e  o t h e r  h a n d ,  i n  o r d e r  t o  m a k e  t h a t  v a l u e  j u d g m e n t ,  w e  

h a v e  t o  k n o w  h o w  m u c h  c l i m a t e  c h a n g e  w i l l  t a k e  p l a c e .  A n d  w e  h a v e  t o  

k n o w  w h a t  w i l l  b e  i m p a c t e d ,  w h a t  w i l l  h a p p e n  t o  w i l d l i f e ,  w h a t  w i l l  

h a p p e n  t o  f i s h e r i e s ,  w h a t  w i l l  h a p p e n  t o  c o a s t l i n e s ,  t o  h u m a n  h e a l t h ,  t o  

a g r i c u l t u r e  a n d  s o  f o r t h .  A n d  h o w  d o  w e  w e i g h  a  c h a n g e  i n  a g r i c u l t u r e  i n  

o n e  c o u n t r y  v e r s u s  a  t h r e a t  t o  h e a l t h  i n  a n o t h e r ?  S o  w h a t  c o u l d  b e  

d a n g e r o u s  t o  o n e  c o u n t r y  c o u l d  b e  a  b e n e f i t  t o  y e t  a n o t h e r .  N o n e  o f  t h a t  

w a s  d e f i n e d .

A n d  t h i s  w a s  t o  s e t  u p  t h e  a g e n d a  t o  o c c u p y  I P C C  i n  t h e  1 9 9 0 ’ s  a n d  

s t i l l  d o e s  t o  t h i s  v e r y  d a y .  B u t  t h e  U N  F r a m e w o r k  C o n v e n t i o n  o n  C l i m a t e  

C h a n g e  s e t  u p  t h e  C O P  p r o c e s s ,  C O P ,  t h e  C o n f e r e n c e  o f  P a r t i e s ,  w h i c h  

t h e n  w a s  a l l  t h r o u g h o u t  t h e  1 9 9 0 ’ s  a  s e r i e s  o f  m e e t i n g s  o f  n a t i o n a l  

g o v e r n m e n t s ,  i n  w h i c h  a  c l i m a t e  p r o t o c o l  w a s  t o  b e  h a m m e r e d  o u t .  A n d  

t h e s e  m e e t i n g s  w e r e  h i g h l y  c o n t e n t i o u s .  T h e y  w e r e  p u n c t u a t e d  b y  t h e  

p r e s e n c e  o f  a  l a r g e  n u m b e r  o f  m e d i a ;  b y  N G O  c o m m u n i t i e s ;  a n d  b y  

i n d e p e n d e n t  s c i e n t i s t s  a n d  a c a d e m i c  o r g a n i z a t i o n s  w h o  r e g i s t e r e d  a s  n o n ­

d e l e g a t e s ,  a n d  t h e n  w o u l d  h a v e  i n f o r m a t i o n  s e s s i o n s  t h a t  w e r e  d i s c u s s i n g
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a l l  v a r i o u s  a s p e c t s  o f  i t .  A l l  o f  t h i s  d e r i v e d  f r o m  t h e  S e c o n d  W o r l d  

C l i m a t e  C o n f e r e n c e ’ s  p u s h i n g  o f  t h e  r e a l  m e e t i n g .  T h e  r e a l  m e e t i n g  w a s  

p r i m e  o n e .

O n e  m o r e  r e c o l l e c t i o n  a b o u t  t h e  r e a l  m e e t i n g  w a s  t h a t  P r e s i d e n t  

B u s h ,  G e o r g e  B u s h  S r . ,  h a d  n o t  d e c i d e d  w h e t h e r  t o  g o ,  r i g h t  u p  u n t i l  t h e  

m e e t i n g .  A n d  t h e r e  w a s  a  h i g h  d e g r e e  o f  p r e s s u r e .  A n d  I  w a s  i n v i t e d  t o  a  

m e e t i n g  i n  W a s h i n g t o n  i n  t h e  S p r i n g  o f  1 9 9 2  t o  t r y  t o  h e l p  p u t  p r e s s u r e  o n  

B u s h  t o  g o .  T h e  m e e t i n g  w a s  c a l l e d  b y  C a r l  S a g a n  a n d  A l  G o r e ,  t h e n  a  

s e n a t o r .  W h a t  t h e y  h a d  d o n e  i s  a s s e m b l e d  t h e  l e a d e r s h i p  o f  t h e  m a j o r  

r e l i g i o n s  i n  t h e  U n i t e d  S t a t e s .  A n d  t h e  p r e m i s e  o f  t h e  m e e t i n g  w a s  t h a t  w e  

m a y  n o t  a g r e e  a b o u t  t h e  o r i g i n s  o f  l i f e ,  b u t  w e  a g r e e  a b o u t  t h e  n e e d  f o r  

s t e w a r d s h i p .  C l i m a t e  c h a n g e  w a s  o n e  o f  t h e  p r i m e  i s s u e s  t h e r e ,  a n d  w e  a l l  

g o t  t o g e t h e r  a t  t h i s  m e e t i n g  a n d  w r o t e  a  j o i n t  s t a t e m e n t  a b o u t  h o w  

i m p o r t a n t  i t  w a s  f o r  t h e  U . S .  t o  b e  a  p r i m e  p l a y e r  i n  c o n t i n u i n g  i t s  w o r l d  

l e a d e r s h i p  t h a t  i t  h a d  b e e n  l o s i n g  s i n c e  t h e  R e a g a n  a d m i n i s t r a t i o n ’ s  d e n i a l  

o f  g l o b a l  a n d  e n v i r o n m e n t a l  p r o b l e m s ,  c o n t i n u e d  b y  t h e  B u s h  

a d m i n i s t r a t i o n  t o  a  s l i g h t l y  m i l d e r  d e g r e e .  T h i s  w a s  r e a l l y  p o w e r f u l ,  

g e t t i n g  m a j o r  c h u r c h  l e a d e r s  f r o m  t h e  B a p t i s t s ,  a n d  t h e  C a t h o l i c  C h u r c h ,  

a n d  r a b b i s ,  a n d  M u s l i m  l e a d e r s  a n d  o t h e r s  t o g e t h e r  t o  d o  t h a t .  A t  o n e  s t a g e  

S t e v e  G o u l d ,  w h o  h a d  b e e n  f i g h t i n g  a  l o n g  b a t t l e  w i t h  t h e s e  v e r y  r e l i g i o u s  

l e a d e r s  a b o u t  t e a c h i n g  o f  c r e a t i o n i s m  i n  s c h o o l s ,  c a m e  t o  t h e  m e e t i n g .

H e  g o t  u p  a n d  h e  l o o k e d  a t  t h e  s c i e n t i s t s  a n d  h e  s a i d  t o  u s ,  “ H o w  c a n  

y o u  b e  t a l k i n g  t o  t h e s e  p e o p l e ?  T h e s e  a r e  t h e  s a m e  v e r y  p e o p l e  w h o  a r e  

t r y i n g  t o  r e w r i t e  t h e  n a t u r e  o f  s c i e n c e ;  d o  n o t  u n d e r s t a n d  t h a t  s c i e n c e  a n d  

r e l i g i o n  a r e  d i f f e r e n t ;  a n d  w h o  h a v e  b e e n  l e a d i n g  p e r n i c i o u s  c a m p a i g n s  

a g a i n s t  i n t e l l e c t u a l  v a l u e s . ”

I t  b r o u g h t  t h e  h o u s e  d o w n .  A t  w h i c h  s t a g e  C a r l  S a g a n  g o t  u p  a n d  

g a v e  a n  i m p a s s i o n e d  s p e e c h  s a y i n g  t h a t  w e  a r e  n o t  h e r e  t o  a r g u e  o r i g i n s ,  

w e  a r e  h e r e  t o  a r g u e  c o m m o n  i n t e r e s t s .

A n d  A l  G o r e  t o o k  o v e r  t h e  m i c r o p h o n e ,  a n d  i n  o n e  o f  h i s  m o s t  

a r t i c u l a t e  m o m e n t s  g o t  u p  a n d  s a i d ,  “ I  a m  a  m a n  o f  d e e p  r e l i g i o u s  f a i t h , ”  

h e  s a i d .  “ Y e t  I  b e l i e v e  i n  s t e w a r d s h i p .  I  b e l i e v e  t h a t  G o d ’ s  r e q u i r e m e n t  o f  

u s  i s  n o t  a  l i t e r a l  i n t e r p r e t a t i o n  o f  t h e  B i b l e ,  b u t  r a t h e r  a n  i n t e r p r e t a t i o n  o f  

o u r  s t e w a r d s h i p  r e s p o n s i b i l i t y .  A n d  I  a m  n o t  g o i n g  t o  l e t  a n y o n e  g e t  i n  t h e  

w a y  o f  t h a t ,  a n d  I  a m  t h r i l l e d  t h a t  t h e  b u l k  o f  s c i e n t i s t s  o f  g o o d w i l l  a n d  

r e l i g i o n i s t s  c a n  p u t  a s i d e  t h e i r  d i f f e r e n c e s  a b o u t  o r i g i n s  a n d  m o v e  f o r w a r d  

i n  p r o t e c t i n g  t h e  p l a n e t . ”

A n d  i t  r e a l l y  s a v e d  t h e  m e e t i n g .  W e l l  t h e  n e x t  d a y  I  w a s  i n v i t e d  b y  

A l  a n d  C a r l — i n  f a c t  i t  w a s  n i c e ,  b e c a u s e  I  w a s  a b l e  t o  h a v e  a  

r e c o n c i l i a t i o n  f o r  t h e  f i r s t  t i m e  s i n c e  t h e  n u c l e a r  w i n t e r  e r a  w i t h  C a r l .  W e  

w e r e  o n  t h e  s a m e  s i d e ,  a n d  i t  w a s  f u n  f i g h t i n g  t o g e t h e r  a g a i n .  A n d  t h e y  

p u t  m e  o n  a t  t h e  l a s t  m i n u t e  t o  r e p l a c e  S t e v e  G o u l d  i n  l o b b y i n g  m e m b e r s  

o f  C o n g r e s s  a n d  t h e  S e n a t e  t h e  n e x t  d a y .  B e c a u s e  t h e y  d e c i d e d  t h a t  h i s  

p r e s e n c e  w o u l d  n o t  b e  a  h e l p f u l  i n f l u e n c e  i n  t h e  g r o u p .

A n d  I  c a n  r e m e m b e r  t h e  l e a d e r  o f  t h e  C a t h o l i c  C h u r c h  s a y i n g  t o  

G e o r g e  M i t c h e l l  a n d  t o  ( o h  c o m e  o n ,  h e  r a n  f o r  p r e s i d e n t )  D o l e ,  B o b  D o l e ,
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t h e  l e a d e r s  o f — t h e  S e n a t e  M a j o r i t y  a n d  M i n o r i t y  L e a d e r :  I  j u s t  w a n t  t o  l e t  

y o u  k n o w  t h a t  w e  a r e  g o i n g  t o  r e a d  t h e  f o l l o w i n g  s e r m o n  o n  S u n d a y ,  a n d  

t h e r e  a r e  m o r e  p e o p l e  i n  t h o s e  c h u r c h e s  t h a n  t h e r e  a r e  p e o p l e  i n  s c h o o l s .  

H e  s a i d ,  “ I  t h i n k  y o u  w o u l d  d o  w e l l  t o  l i s t e n  t o  u s ,  a n d  I  t h i n k  y o u  w o u l d  

d o  w e l l  t o  i n f o r m  y o u r  p r e s i d e n t , ”  h e  s a i d  t o  S e n a t o r  D o l e ,  “ t h a t  i f  h e  

c o n t i n u e s  t o  d e n y  h i s  p a r t i c i p a t i o n  i n  t h i s  m e e t i n g ,  t h a t  h e  w i l l  f i n d  t h a t  

t h e  c h u r c h  g r o u p s  w i l l  n o t  c o n s i d e r  t h a t  t o  b e  a n  a p p r o p r i a t e  e t h i c a l  

b e h a v i o r . ”

I t  w a s  a m a z i n g .  S h o r t l y  t h e r e a f t e r  P r e s i d e n t  B u s h  a n n o u n c e d  t h a t  h e  

w a s  g o i n g  t o  R i o .  A n d  h e  d i d  i n d e e d  s i g n  t h e  t r e a t y ,  w h i c h  c o m m i t t e d  t h e  

U . S .  t o  v o l u n t a r i l y  c u t  b a c k  i t s  g r e e n h o u s e  g a s e s  i n  t h e  1 9 9 0 ’ s  t o  n e a r  i t s

1 9 9 0  l e v e l .  B u t  o f  c o u r s e  b y  t h e  e n d  o f  t h e  d e c a d e  w e  w e r e  u p  b y  1 5 % ,  

n o t  d o w n  b y  f i v e .

S o  a r o u n d  1 9 9 0  i t  w a s  a  v e r y  b u s y  t i m e .  I n  f a c t  i t  w a s  b u s y  f o r  m e  

b e c a u s e  I  w r o t e  a  b o o k  c a l l e d  “Global Warming: Are We Entering the 
Greenhouse Century ?” w h e r e  I  e s s e n t i a l l y  d e s c r i b e d  w h a t  h a d  h a p p e n e d  

i n  t h e  1 9 8 8  h e a t  w a v e s ,  a n d  h o w  f r u s t r a t i n g  i t  w a s  t o  m e ,  h a v i n g  t r i e d  f o r  

f i f t e e n  y e a r s  t o  g e t  p e o p l e ’ s  a t t e n t i o n  o n  t h i s  p r o b l e m .  A n d  t h e n  

e s s e n t i a l l y  a n  i r r e l e v a n t  r a n d o m  f l u c t u a t i o n  c o m e s  a l o n g  a n d  t h e  p r o b l e m  

b e c o m e s  t o o  c r e d i b l e ,  w h e r e a s  b e f o r e  i t  w a s n ’t  c r e d i b l e  e n o u g h .  A n d  I  

f o u n d  m y s e l f  i n  t h e  i r o n i c  p o s i t i o n  o f  s a y i n g ,  “ N o ,  l a d i e s  a n d  g e n t l e m e n ,  

t h i s  i s  n o t  g l o b a l  w a r m i n g ,  b e c a u s e  t h e  w o r l d  h a s  o n l y  w a r m e d  u p  a b o u t  a  

h a l f  d e g r e e  C ,  a n d  t h i s  i s  m a n y  d e g r e e s  w a r m e r  t h a n  n o r m a l .  W e ’v e  o n l y  

b e e n  r e s p o n s i b l e  f o r  a  f e w  p e r c e n t  o f  i t .  H o w e v e r ,  i f  y o u  d o n ’t  l i k e  t h i s ,  

s t i c k  a r o u n d ,  b e c a u s e  t h i s  i s  t h e  k i n d  o f  e v e n t  t h a t  w e  a r e  g o i n g  t o  h a v e  

i n c r e a s i n g l y  f r e q u e n t l y  i n  t h e  f u t u r e .  A n d  t h e r e f o r e  i t  i s  s y m b o l i c a l l y  

i m p o r t a n t  o f  t h e  r e a s o n  o f  t h e  n e e d  t o  m o v e . ”

I  r e m e m b e r  e n v i r o n m e n t a l  g r o u p s  c a l l i n g  m e  u p  a n d  s a y i n g :  N o ,  y o u  

c a n ’t  t a k e  t h i s  a w a y  f r o m  u s .  W e  h a v e  t o  t e l l  p e o p l e  t h i s  i s  g l o b a l  

w a r m i n g !

A n d  I  s a i d :  Y o u  k n o w ,  n e x t  w i n t e r  w h e n  i t  i s  a b n o r m a l l y  c o l d ,  t h e n  

t h e  c o n t r a r i a n s  a r e  g o i n g  t o  t e l l  u s  t h a t  t h a t ’ s  g l o b a l  c o o l i n g .  I  t h i n k  w e  

h a v e  t o  p l a y  t h i s  o n e  s t r a i g h t .  T h e  t r u t h  i s  b a d  e n o u g h .  W e ’v e  g o t  v e r y  

g o o d  e v i d e n c e  t h a t  w e  a r e  a  h a l f  a  d e g r e e  w a r m e r .  W e  h a v e  i n c r e a s i n g  

e v i d e n c e  t h a t  h u m a n s  a r e  r e s p o n s i b l e  f o r  i t .  W e  h a v e  v e r y  s t r o n g  e v i d e n c e  

t h a t  w e  w i l l  c o n t i n u e  t o  i n c r e a s e  t h e  p r e s s u r e  o n  t h e  s y s t e m ,  a n d  v e r y  

l i k e l y  c a u s e  s i g n i f i c a n t ,  i f  n o t  d a n g e r o u s ,  c h a n g e .  L e t ’ s  j u s t  s t a y  w i t h  5 0 %  

t o  8 0 %  c h a n c e  o f  s i g n i f i c a n t  c h a n g e .  W e  d o n ’ t  n e e d  i t  t o  b e  9 9 % ,  

e s p e c i a l l y  w h e n  w e  c a n ’ t  d e f e n d  i t  a s  t r u e .

A n d  t h a t  w a s  b a s i c a l l y  t h e  p o i n t s  t h a t  I  w a s  m a k i n g  i n  g l o b a l  

w a r m i n g ,  a s  w e l l  a s  t e l l i n g  t h e  h i s t o r y  o f  t h e  s t o r y .  I  d i d  h a v e  o n e  c h a p t e r  

t h a t  I  w a s  v e r y  b i t t e r s w e e t  a b o u t  w r i t i n g ,  w h i c h  I  c a l l e d  “ M e d i a r o l o g y , ”  

a b o u t  h o w  d i f f i c u l t  i t  i s  t o  c o m m u n i c a t e  h o n e s t l y  c o m p l e x  s c i e n c e  t h r o u g h  

t h e  m e d i a .  A n d  I  t o l d  t h e  s t o r i e s  a b o u t  t h e  d i s t o r t i o n s  t h a t  g o  o n — t h e  f a c t  

t h a t  t h e  m e d i a ,  t r a i n e d  i n  p o l i t i c a l  r e p o r t i n g ,  g e n e r a l l y  h a s  t h e  v i e w  t h a t  i f  

y o u  g e t  t h e  D e m o c r a t ,  y o u  g e t  t h e  R e p u b l i c a n .  Y o u  g i v e  e q u a l  t i m e  t o  a l l
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c l a i m a n t s .  A n d  I  w a s  a r g u i n g  [ t h a t ]  t h i s  “ d o c t r i n e  o f  b a l a n c e ”  i s  p e r n i c i o u s  

w h e n  a p p l i e d  t o  s c i e n c e .  B e c a u s e  s c i e n c e  i s  r a r e l y  j u s t  t w o - s i d e d .  A n d  

w h a t  s c i e n t i s t s  d o ,  l i k e  t h e y  d i d  i n  t h e  N a t i o n a l  A c a d e m y  s t u d i e s  a n d  l i k e  

t h e  I P C C ,  i s  t h e y  w i n n o w  o u t  t h e  r e l a t i v e  l i k e l i h o o d s  o f  a l l  o f  t h e  v a r i o u s  

o u t c o m e s .  A n d  t h e r e f o r e  w e  a r e  n o t  i n  t h e  b u s i n e s s  o f  e q u a l  t i m e ,  w e  a r e  

i n  t h e  b u s i n e s s  o f  q u a l i t y .  A n d  t h e r e f o r e  w h a t  w e  n e e d  t o  d o  i s  r e p o r t  t h e  

r e l a t i v e  s t r e n g t h  o f  t h e  a r g u m e n t s ,  n o t  g i v e  e q u a l  t i m e  t o  a l l  c l a i m a n t s  o f  

t r u t h .  T h a t  i s  a n  a n a t h e m a  p o s i t i o n  t o  a d v o c a t e s ,  e l i t e  l a w y e r s  w h o  g e t  

e q u a l  t i m e  i n  a  c o u r t r o o m  b e t w e e n  p r o s e c u t i o n  a n d  d e f e n s e ,  a n d  i n  

p o l i t i c a l  d e b a t e s .

S o  I  b e c a m e  v e r y  c o n t r o v e r s i a l  f o r  o p p o s i n g  t h e  d o c t r i n e  o f  b a l a n c e .  

P e o p l e  a c c u s e d  m e  o f  b e i n g  a g a i n s t  t h e  o t h e r  s i d e  i n  f a i r n e s s ,  w h e r e a s  

w h a t  I  w a s  a r g u i n g  f o r  w a s  p e e r  r e v i e w e d  a s s e s s m e n t ,  m u c h  m o r e  s o  t h a n  

t r i a l  b y  o p - e d s ,  w h e r e  y o u  g o  b a c k  a n d  f o r t h  f r o m  o n e  e n d  o f  t h e  w o r l d  t o  

o n e  “ g o o d  f o r  y o u ”  g u y  f r o m  o n e  d a y  t o  t h e  n e x t ,  l e a v i n g  t h e  p u b l i c  m o r e  

c o n f u s e d .  I  a l s o  d e c r i e d  t h e  s o u n d  b i t e  s y s t e m .  I  g a v e  a  v e r y  c y n i c a l  

i n t e r v i e w  w i t h  a  f a m o u s  j o u r n a l i s t  c a l l e d  J o n a t h a n  S h e l l  w h o  h a d  w o n  a  

P u l i t z e r  P r i z e  f o r  a  b o o k  c a l l e d  The Fate o f the Earth w h e n  h e  w a s  w r i t i n g  

o n  t h i s  f o r  Discover Magazine.
A n d  I  s o m e w h a t  t o n g u e - i n - c h e e k  s a i d ,  “ L o o k ,  w e  a r e  f o r c e d  b y  t h e  

s o u n d  b i t e  s y s t e m  i n  w h i c h  y o u  g e t  t w e n t y  s e c o n d s  o n  t h e  e v e n i n g  n e w s  

a n d  t h i s  “ d o c t r i n e  o f  b a l a n c e ”  t o  c o n j u r e  u p  s c a r y  s t o r i e s ,  t o  l e a v e  o u t  t h e  

c a v e a t s ,  t o  g e t  m e d i a  a t t e n t i o n . ”

I  d i d n ’ t  s a y  I  w a s  i n  f a v o r  o f  i t .  I n  f a c t ,  I  w a s  d e c r y i n g  i t .  I  s a i d ,  w e  

e n d  u p  w i t h  a  d o u b l e  e t h i c a l  b i n d  b e t w e e n  t e l l i n g  t h e  w h o l e  s t o r y  o r  n o t  

g e t t i n g  a n y  a t t e n t i o n .

A n d  I  t h e n  s a i d ,  “ I  h o p e  w e ’ l l  d o  b o t h . ”  I  w e n t  o n  t o  e x p l a i n  t h a t  t h e  

w a y  y o u  d o  b o t h  i s  y o u  c a n  t a l k  i n  s o u n d  b i t e s ,  b u t  o n l y  i f  y o u  h a v e  a  

h i e r a r c h y  o f  b a c k - u p  p r o d u c t s .  T h a t  i s  i f  y o u  a l s o  h a v e  o p - e d  p i e c e s  w h i c h  

e x p l a i n  i n  m o r e  t h a n  t w e n t y - s e c o n d  l e n g t h  w h a t  y o u r  v i e w s  a r e .  Y o u  s t i l l  

c a n ’t  p u t  i n  a l l  t h e  i f s  a n d s  a n d  b u t s ,  o r  a l l  t h e  s c a r y  s t o r i e s ,  b u t  y o u  c a n  

p u t  i n  s o m e .  T h e n  y o u  w r i t e  Scientific American l e n g t h  p i e c e s ,  o f  w h i c h  I  

h a d  w r i t t e n  s e v e r a l  b y  t h a t  t i m e ,  i n  w h i c h  y o u  c a n  g i v e  t h e  t w e n t y - m i n u t e  

l e n g t h  t a l k — s o m e t h i n g  i n  t h e  l e n g t h  o f  a  “ N o v a ”  f o r  t h e  f a c t o r  o f  t e n  

f e w e r  p o p u l a t i o n  t h a t  i s  g o i n g  t o  r e a d  t h a t ,  r e l a t i v e  t o  t h e  o p - e d  p i e c e s .  

T h e n  f i n a l l y  y o u  c a n  w r i t e  f u l l - l e n g t h  b o o k s  i n  w h i c h  y o u  can p u t  i n  a l l  

t h e  i f s ,  a n d ’ s  a n d  b u t ’ s ,  a n d  a l l  t h e  s c a r y  s t o r i e s .  T h a t ’ s  w h a t  I  w a s  t r y i n g  

t o  d o  i n  t h e  g l o b a l  w a r m i n g  b o o k ,  a n d  h a d  t r i e d  t o  d o  i n  The Coevolution 
o f Climate and Life. S o  t h a t  w a s  m y  a r g u m e n t .

W h a t  h a p p e n e d  w a s  a  b i g  m i s t a k e .  B e c a u s e  m y  e n e m i e s ,  t h e  o n e s  

w h o  w e r e  a t t e m p t i n g  t o  d i s c r e d i t  t h e  p r o b l e m  b y  d i s c r e d i t i n g  t h e  w i t n e s s ,  

u s i n g  t h o s e  l e g a l  t a c t i c s ,  t o o k  t h e  i n t e r v i e w  i n  Discover Magazine, w h i c h  

b y  t h e  w a y  d i d  n o t  g i v e  t h e  f u l l  c o n t e x t .  I  p u t  t h e  f u l l  c o n t e x t  i n  m y  

c h a p t e r ,  m y  m e t e o r o l o g y  c h a p t e r ,  w h e r e  I  d i s c u s s  t h e  d o u b l e  e t h i c a l  b i n d .  

A n d  w h a t  t h e y  d i d  i s  t h e y  q u o t e d  o u t  o f  c o n t e x t  t h e  s e n t e n c e  w h e r e  I  s a i d  

w e  h a v e  t o  c o n j u r e  u p  s c a r y  s t o r i e s ,  g e t  m e d i a  a t t e n t i o n ,  a n d  f o r g e t  t h e

167



Interview of Stephen H. Schneider, January 10-13, 2002

c a v e a t s .  A n d  t h e n  t h e y  p u t  t h a t  i n  e n d  o f  q u o t e ,  a s  i f  w h a t  I  w a s  d o i n g  w a s  

a r g u i n g  f o r  p e o p l e  t o  d i s t o r t .  A n d  t h e y  s a i d  y o u  s e e ,  S c h n e i d e r  h a s  a  s e c r e t  

p l o t  t o  a d v i s e  h i s  c o l l e a g u e s  t o  l i e  f o r  t h e  s a k e  o f  g e t t i n g  a t t e n t i o n ,  a n d  

t h a t ’ s  w h a t  a l l  e n v i r o n m e n t a l i s t s  d o .  T h i s  w a s  t h e n  q u o t e d  e v e r y w h e r e .  

T h e r e ’ s  a  w e b  b a s e d  o r g a n i z a t i o n  c a l l e d  L e x u s  N e x u s  w h e r e  l e g a l  a n d  

n e w s  w a s .  A n d  p e o p l e  q u o t e d  i t ,  a n d  t h e y  q u o t e d  e a c h  o t h e r .

A n d  t h i s  d i s t o r t i o n ,  t h i s  m i s - q u o t e  t o o k  o n  a  l i f e  o f  i t s  o w n .  I t  w a s  

q u o t e d  b y  L i n d z e n ,  a n d  q u o t e d  b y  M i c h a e l s ,  a n d  q u o t e d  b y  t h e  C l i m a t e  

C o a l i t i o n .  A n d  I  w a s  e v e n  b e i n g  t o l d  b y  p e o p l e  t h a t  i t  w a s  g e t t i n g  h a r d  t o  

i n v i t e  m e  t o  g o  t o  g i v e  C o n g r e s s i o n a l  t e s t i m o n y ,  b e c a u s e  i f  I  s h o w e d  u p ,  

t h e  p e o p l e  w h o  w a n t e d  m e  t h e r e  w e r e  a f r a i d  t h a t  t h e  o t h e r  s i d e  w a s  g o i n g  

t o  s t a r t  a t t a c k i n g  m e  a s  a d v i s i n g  p e o p l e  t o  e x a g g e r a t e  a n d  l i e ,  b e c a u s e  

d i d n ’t  I  s a y  t h i s .  N o ,  I  d i d n ’ t  s a y  t h a t .  I  s a i d  s o m e t h i n g  d i f f e r e n t  a n d  

b r o a d e r ,  b u t  t h a t ’ s  n o t  w h a t  w a s  q u o t e d  i n  t h a t  a r t i c l e .  I t  t a u g h t  m e  t h a t  

w h e n  y o u  a r e  b e i n g  h o n e s t  a n d  o p e n  a b o u t  t h e  n a t u r e  o f  t h e  p r o c e s s ,  a n d  

a l s o ,  n e v e r  b e  t o n g u e - i n - c h e e k  w a s  m y  l e s s o n .  I  l e a r n e d  t h a t  t h a t  w a s  n o t  a  

s m a r t  t h i n g  t o  h a v e  d o n e ,  b e c a u s e  n o w  I  h a d  t o  l i v e ,  a n d  s t i l l  t o  t h i s  d a y  

h a v e  t o  l i v e  w i t h  p e o p l e  w h o  s t i l l  q u o t e  t h a t  o u t  o f  c o n t e x t ,  w h o  s t i l l  l e a v e  

o u t  t h e  l a s t  s e n t e n c e  i n  t h e  Discover s t o r y  w h e n  I  s a i d  y o u  h a v e  t o ,  

y ’ k n o w ,  b a l a n c e  b e i n g  h o n e s t  w i t h  b e i n g  e f f e c t i v e ,  a n d  I  s a i d  I  h o p e  t h a t  

m e a n s  d o i n g  b o t h .  A n d  t h e  s t o r y ,  a s  I  m e n t i o n e d ,  t h a t  J o n a t h a n  S h e l l  

w r o t e  s t i l l  l e f t  o u t  h o w  t o  d o  t h a t .  A t  l e a s t  I  p u t  i t  i n  m y  b o o k s .

A n d  I  r e m e m b e r  o n c e  w h e n  t h e  Detroit News, t h e  s a m e  Detroit News 
t h a t  s a i d  I  w a s  t h e  g r e a t  h e r o  i n  t h e  n u c l e a r  w i n t e r  e r a ,  a n d  C a r l  S a g a n  w a s  

t h e  v i l l a i n ,  t h e n  h a d  m e  a s  t h e  l y i n g  v i l l a i n  w h o  w a s  j u s t  t y p i c a l  o f  a l l  t h e  

g l o b a l  w a r m i n g  p e o p l e  w h o  w e r e  t r y i n g  t o  w r e c k  t h e  a u t o  i n d u s t r y ,  y o u  

k n o w ,  a n d  s c a r e  p e o p l e  b y  q u o t i n g  t h i s .  A n d  o f  c o u r s e  t h e y  q u o t e d  o u t  o f  

c o n t e x t .  T h e y  d e l i b e r a t e l y  s e l e c t e d  t h e  t h i n g s  t h a t  m a d e  i t  l o o k  w o r s e ,  a n d  

t o t a l l y  d i s t o r t e d  a n d  t u r n e d  u p s i d e - d o w n  m y  m e a n i n g .  I  w r o t e  b a c k  a n d  

g o t  a n  o p - e d  r e s p o n s e  i n  w h i c h  I  s a i d  i t ’ s  h a r d  t o  i m a g i n e  h o w  I  c o u l d  b e  

a c c u s e d  o f  t r y i n g  t o  l e a d  a  c l a n d e s t i n e  p l o t  t o  g e t  m y  c o l l e a g u e s  t o  d i s t o r t  

a n d  e x a g g e r a t e ,  w h e n  I  a m  f o r t h r i g h t l y  e x p l a i n i n g  w h a t ’ s  w r o n g  w i t h  t h e  

s o u n d  b i t e  s y s t e m  t o  a  P u l i t z e r  P r i z e  w i n n i n g  j o u r n a l i s t  i n  t h e  f o r m  o f  

J o n a t h a n  S h e l l ,  w h o  i s  g o i n g  t o  w r i t e  a b o u t  i t  i n  Discover Magazine. I  

w o u l d  b e  a b o u t  t h e  s t u p i d e s t  g u y  o n  t h e  p l a n e t  t o  b e  r e v e a l i n g  m y  

c o n s p i r a t o r i a l  s e c r e t s  t o  h i m .  I  w a s  a t t a c k i n g  t h e  h o r r i b l e  s y s t e m  i n t o  

w h i c h  w e  a r e  d r o p p e d  b y  a  m e d i a  b r o u g h t  u p  i n  t h e  w o r l d  o f  p o l i t i c a l  

r e p o r t i n g  t r a i n e d  t o  g e t  t h e  o t h e r  s i d e ,  a n d  t o o  l a z y  t o  f i n d  o u t  w h o ’ s  m o r e  

c r e d i b l e .  T o  t h i s  d a y ,  I  s t i l l  a m  d e e p l y  e m b r o i l e d  i n  t h a t  b a t t l e ,  m o s t  

r e c e n t l y  i n  a  b o o k  w r i t t e n  b y  a  D a n i s h  s t a t i s t i c i a n  B j o r n  L a m b o r g .

I  s t i l l  h a v e  t h i s  b a t t l e  r e p e a t e d l y .  I ’v e  d o n ’ t  a t  l e a s t  t e n  d e b a t e s  w i t h  

R i c h a r d  L i n d z e n  i n  B B C  i n  f r o n t  o f  t h e  W o r l d  B a n k  e c o n o m i s t s  a n d  

o t h e r s ,  s t i l l  a r g u i n g  t h e s e  v e r y  s a m e  p o i n t s  t h a t  b e g a n  t o  h e a t  u p  i n  1 9 8 9  

a n d  1 9 9 0 .  S o  t h o s e  h e a t  w a v e s  a n d  t h o s e  b o o k s ,  e v e n  t h o u g h  t h e y  h a v e  

m y  f u l l  e x p l a n a t i o n s ,  t h e y  h a v e  m e  t a l k i n g  i n  s u b j e c t i v e  p r o b a b i l i t i e s ,  n o t  

i n  a b s o l u t e  t r u t h s ,  a r e  o n l y  r e a d  b y  t e n s  o f  t h o u s a n d s  o f  p e o p l e ,  n o t  b y  t h e
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C h e r v i n :

S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

C h e r v i n :

Schneider:

m i l l i o n s  w h o  s e e  t h e s e  d i s t o r t i o n s ,  l i e s ,  a d v e r t i s e m e n t s  a n d  c h a r a c t e r  

a s s a s s i n a t i o n s  o f  t h e  G l o b a l  C l i m a t e  C o a l i t i o n  a n d  t h e i r  i l k .  A n d  w h e n  I  

s e e  i t  f r o m  t h e  e n v i r o n m e n t a l i s t s ,  I  g e t  j u s t  a s  a n g r y  i n  r e s p o n s e .  B e c a u s e  

w h a t  i t  d o e s  i s  i t  d u m s  d o w n  t h e  d e b a t e  i n t o  a  s e r i e s  o f  p o l a r i z e d  c h a r a c t e r  

a s s a s s i n a t i o n s .  A n d  w h a t  g e t s  l o s t  i n  t h e  m i d d l e  i s  a n y  s e m b l a n c e  o f  t r u t h .  

A n d  t r u t h  i s  n o t  t h e  a n s w e r .  T r u t h  i s  a  s e r i e s  o f  s u b j e c t i v e  p r o b a b i l i t i e s  

a n d  p o s s i b i l i t i e s ,  b e c a u s e  t h a t ’ s  a l l  s c i e n c e  c a n  o f f e r  a b o u t  t h e  f u t u r e .

W e l l  a t  t h e  s a m e  t i m e  t h a t  y o u  w e r e  t h i n k i n g  g l o b a l l y ,  w h a t  w e r e  y o u  

h o p i n g  t o  a f f e c t  a t  t h e  l o c a l  l e v e l  i n  t h e  N C A R  e s t a b l i s h m e n t ?

W e l l  I  r e m e m b e r  t h a t  I  w a s  a s k e d  b y  R i c k  A n t h e s  t o  h e a d  a  h o p e f u l  

p r o g r a m  a t  N C A R ,  c a l l e d  t h e  C l i m a t e  S y s t e m s  M o d e l i n g  P r o j e c t ,  C S M P .  

A n d  I  t o l d  t h e m  n o ,  I  s a i d  I  a m  n o t  g o i n g  t o  d o  i t ,  i t ’ s  n o t  g o i n g  t o  w o r k .  

W e  h a d  e s t a b l i s h e d  a  p r o p o s a l  t h a t  w a s — t h i s  i s  I  a m  n o w  t a l k i n g  f i f t e e n  

y e a r s  p o s t  J E C ,  w h i c h  S t a r l y  T h o m p s o n  a n d  I  p r o p o s e d  t o  J o h n  F i r o r ,  a n d  

h e  p r o p o s e d  t o  t h e  t r u s t e e s ,  t o  a  c o m m i t t e e ,  a n d  t h i s  i s  w h e n  w e  w e r e  

i n v i t e d  t o  h a v e  m o r e  i n t e r n a l  p r o p o s a l s  f o r  n e w  s t a r t s .  I  c a n ’t  r e m e m b e r  

w h a t  w e  c a l l e d  i t — C l i m a t e  S y s t e m s  M o d e l i n g ?  I t  w a s  a  n a m e  w h i c h  s l i p s  

o u t  o f  m y  h e a d .  I  w i l l  h a v e  t o  t a l k  t o  S t a r l y  a n d  g e t  t h e  n a m e .  I t  w a s  t h e  

n u m b e r  o n e  p r o p o s a l  a g a i n .

I t  w a s  t h e  C l i m a t e  S y s t e m  M o d e l i n g  I n i t i a t i v e .

C l i m a t e  S y s t e m  M o d e l i n g  I n i t i a t i v e .

C S M I .

C S M I — w e  g o t  m o n e y  p r o m i s e d  t o  u s .  A n d  w e  t r i e d  t o  h i r e  T u r k o ,  T o o n  

a n d  A c k e r m a n ,  w h o  b y  t h a t  t i m e  h a d  h a d  e n o u g h  o f  w o r k i n g  w h e r e  t h e y  

w a n t e d  t o  w o r k .  A n d  I  t h o u g h t  t h e y  w o u l d  b e  a  g r e a t  a d d i t i o n .  W e  

r e c r u i t e d  t h e m ;  w e  w e r e  g o i n g  t o  b u i l d  u p  t h i s  p r o g r a m .  W h a t  h a p p e n e d ?  

R i g h t  w h e n  t h i s  i n i t i a t i v e  w a s  a b o u t  t o  e x p a n d ,  I  c a n ’t  r e m e m b e r  t h e  

y e a r s ,  i t  m u s t  h a v e  b e e n  1 9 8 8 ,  1 9 8 9 .

R i g h t ,  i t  w a s  t h e  l a t e  1 9 8 0 ’ s  a s  I  r e c a l l .

A n d  R i c k  A n t h e s  h a d  b e e n  . . .

A n t h e s  a t  t h a t  t i m e  w a s  . . .

. . . j u s t  b e c o m e  P r e s i d e n t  o f  U C A R — r i g h t ,  a n d  B o b  S e r a f i n  h a d  b e c o m e  

t h e  D i r e c t o r .  A n d  t h i s  w a s  t h e  n u m b e r  o n e  i n i t i a t i v e  b a s e d  u p o n  w r i t e - u p s .  

W e  h a d  t o  w r i t e  t h e m  u p .  F i r o r  d i d  a  g r e a t  j o b  o f  p r e s e n t i n g  i t ,  a n d  S t a r l y  

a n d  I  w r o t e  i t  u p .  A n d  w e  w e r e  s u p p o s e d  t o  p r o c e e d .  W e  h a d  t h i s  h i r i n g  

s e t - u p .  W e  w e r e  g o i n g  t o  b r o a d e n  i t  a n d  i n c l u d e  e c o l o g y ,  a n d  m a y b e  e v e n
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e c o n o m i c s ,  t r y i n g  t o  d o  t h a t  a l t h o u g h  w e  h a d  a  l o t  o f  r e s i s t a n c e ,  q u i t e  

f r a n k l y ,  f r o m  I S I G ,  a b o u t  a n y t h i n g  t h a t  w o u l d  c h a n g e  t h e i r  o w n  s e l f ­

d r i v e n  a g e n d a .  S o  I  j u s t  f e l t  t h a t  w e  j u s t  d o  t h i s  i n  s p i t e  o f  t h e m ,  a n d  t h e y  

a r e  a  f i n e  g r o u p  t h a t  d i d  t h e i r  o w n  w o r k ,  a n d  i f  t h e y  . . .

END OF TAPE 9, SIDE 1
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S c h n e i d e r :

Chervin:

C h e r v i n :

Schneider:

TAPE 9, SIDE 2

N o w  w e ’r e  o n  t h e  B  s i d e  o f  T a p e  n u m b e r  9 ,  i t ’ s  1 1 : 2 0  p . m . ,  s t i l l  t h e  1 2 th 

o f  J a n u a r y .  A n d  a  b r i g h t  l i g h t  j u s t  l i t  a b o v e  m y  h e a d .  A n d  a s  I  r e c a l l  t h a t  

i n i t i a t i v e ,  t h a t  y o u  h a d  t o  g o  t h r o u g h  a l l  t h e  h o o p s  a n d  h u r d l e s  t h e r e o f ,  

w a s  c a l l e d  “ C o u p l e d  C l i m a t e  S y s t e m s . ”

R i g h t ,  r i g h t  g o o d  m e m o r y !  A s  y o u  c a n  s e e ,  r e a d e r s  o f  t h i s  t e x t ,  I ’ m  

e n t i r e l y  u n r e l i a b l e  a b o u t  s u c h  n a m e s ,  b u t  a t  l e a s t  I  g o t  t h e  c o n c e p t  r i g h t .

S o  w e  p r o p o s e d  C o u p l e d  C l i m a t e  S y s t e m s .  A n d  w e  w e r e  g o i n g  t o  u s e  l o w  

o r d e r  m o d e l s  t o  d o  i t .  A n d  w h a t  w e  a r g u e d  ( I  n o w  r e m e m b e r  i t  w e l l ,  t h a n k  

y o u  f o r  r e m i n d i n g  m e . )  w a s  [ t h a t ]  t h e r e  w a s  n o  c o n t r a d i c t i o n  b e t w e e n  t h e  

G C M  g r o u p  o f  W i l l i a m s o n  a n d  ( W h o  e l s e  w a s  i n  t h e r e ? )  H a c k ,  p e o p l e  

l i k e  t h a t — a n d  s o m e  o f  t h e  o c e a n o g r a p h e r s  w h o  w a n t e d  h i g h  r e s o l u t i o n ,  

l o t s  o f  p h y s i c s ,  m o d e l s  t h a t  w o u l d  t a k e  f o r e v e r  t o  r u n .  Y o u  c o u l d  n e v e r  

r u n  m o r e  t h a n  a  f e w  m o n t h s  o f  s i m u l a t e d  t i m e  w i t h o u t  b u s t i n g  t h e  

c o m p u t e r  b u d g e t .  A n d  w h a t  w e  w a n t e d  t o  d o ,  w e  w a n t e d  t o  r u n  f o r  

d o z e n s ,  i f  n o t  h u n d r e d s  o f  y e a r s  w i t h  l o w - w a t e r  m o d e l s ,  m o r e  p h y s i c s  i n  

t e r m s  o f  s u b s y s t e m s  i n c l u d e d ,  b u t  i n  m u c h  l e s s  c o m p l e x i t y .

W e  d i d  n o t  s e e  t h i s  a s  a  c o n t r a d i c t i o n ,  b e c a u s e  w e  s a i d  w h a t  w e  w i l l  

d o  i s  w e  w i l l  r u n  t h e  a p p l i c a t i o n s  a n d  t h e  c o u p l e d  s y s t e m s ,  a n d  w e  w i l l  

e x p l o r e  w h a t  h a p p e n s  t o  t h e  b e h a v i o r  o f  t h e  e m e r g i n g  p r o p e r t i e s ,  a s  i t  l a t e r  

w a s  t o  b e  c a l l e d  b y  c o m p l e x i t y  t h e o r i s t s ,  o f  c o u p l e d  m o d e l s  w h i l e  t h e  

o t h e r  g r o u p  d e v e l o p e d  t h e  h i g h  r e s o l u t i o n  m o d e l s .  T h e y  d i d  n o t  h a v e  t h e  

t a s t e  t o  r u n  t h e s e  a p p l i c a t i o n s .  T h e y  d i d n ’t  l i k e  r u n n i n g  l o w  o r d e r  m o d e l s  

o v e r  l o n g  p e r i o d s  o f  t i m e .  T h e y  w a n t e d  t o  g e t  t h e  d y n a m i c s  “ r i g h t ”  a n d  

i m p r o v e  t h e  p a r a m e t e r i z a t i o n s ,  a n d  t h a t  w a s  f i n e .  B e c a u s e  a s  c o m p u t e r s  

g o t  b i g g e r ,  w e ’ d  t a k e  t h e i r  m o d e l  j u s t  a s  s o o n  a s  t h e y  w e r e  f i n i s h e d  w i t h  

i t .  A n d  a s  s o o n  a s  t h e y  w e r e  f i n i s h e d ,  t h e y  w o u l d n ’t  b e  h a p p y  a n d  t h e y  

w o u l d  n o w  g o  t o  h i g h e r  r e s o l u t i o n  a n d  m o r e  p h y s i c s ,  a n d  w e  w o u l d  r u n  

t h a t  i n  c o u p l e d  c l i m a t e  m o d e .  S o  t h a t  w a s  b a s i c a l l y  w h a t  t h e  p r o p o s a l  s a i d  

t h a t  w e  w o u l d  d o .  A n d  w e  w a n t e d  e s p e c i a l l y  t o  h a v e  l a n d  u s e  i n  i t ,  

b e c a u s e  B o b  D i c k i n s o n ,  w h o  h a d  b e e n  i n  t h e  I n t e r d i s c i p l i n a r y  C l i m a t e  

S y s t e m s  S e c t i o n ,  h a d  d e v e l o p e d  t h e  B A T S ,  t h e  B i o s p h e r e  A t m o s p h e r e  

T r a n s f e r  . . .

S c h e m e .

S c h e m e .  T h a t  w a s  t h e  f i r s t  b i o p h y s i c s  s c h e m e .  A n d  h e  s h o w e d  t h a t  i f  y o u  

d o n ’t  h a v e  s t e m a t o l  r e s i s t a n c e  o f  p l a n t s  a n d  s o  f o r t h  i n  t h e  G C M ,  y o u  a r e  

g o i n g  t o  g e t  y o u r  v a p o t r a n s p o r a t i o n  w r o n g ,  y o u  a r e  g o i n g  t o  g e t  y o u r  

s u r f a c e  t e m p e r a t u r e s  w r o n g .  A n d  I  r e m e m b e r  p e o p l e ,  e s p e c i a l l y  t h e  

d y n a m i s t s ,  l a u g h i n g  a t  B o b  w h e n  h e  w a s  s h o w i n g  p i c t u r e s  o f  t r e e s  a n d  

l e a v e s — h a  h a ,  t h e  g u y  i s  p u t t i n g  l e a v e s  i n  t h e  G C M .  Y e t  B o b  w a s  r i g h t ,  

a n d  h e  s h o w e d  h o w  s i g n i f i c a n t  t h e y  c o u l d  b e  o n  m e t e o r o l o g i c a l  f a c t o r s .
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C h e r v i n :

Schneider:

N o w  t h i s  w a s n ’ t  G a i a n  n e g a t i v e  f e e d b a c k ,  b u t  i t  w a s  c e r t a i n l y  c o e v o l u t i o n  

o f  c l i m a t e  a n d  l i f e .  I t  w a s  a  m a i n  i n t e r a c t i v e  c o m p o n e n t .  A n d  i t  w a s  c l e a r  

t h a t  c o u p l e d  s y s t e m s  w e r e  e s s e n t i a l .  S o  o u r  p r o p o s a l  t h a t  J o h n  F i r o r  

p r e s e n t e d  i n  t h e  N S F ,  t h a t  S t a r l y  a n d  I  w r o t e ,  w a s  n u m b e r  o n e ,  a n d  

t h e r e f o r e  w e  w e r e  s u p p o s e d  t o  h a v e  t h i s  i n i t i a t i v e .  W h a t  h a p p e n e d  w a s  w e  

t r i e d  t o  h i r e  T u r k o ,  T o o n ,  a n d  A c k e r m a n .  I t  w a s  a l m o s t  e s s e n t i a l l y  

a p p r o v e d .  A n t h e s  w a s  s u p p o r t i v e ;  a  n u m b e r  o f  p e o p l e  w e r e  s u p p o r t i v e .  

A n d  t h e n  l o w  a n d  b e h o l d ,  N C A R  g o t  a  b u d g e t  c u t .  S o  w h a t  d i d  N C A R  

d o ?  I t  p r o t e c t e d  t h e  u s u a l  c l a s s i c a l ,  t r a d i t i o n a l  c o m p o n e n t s — a n d  t h e  

i n i t i a t i v e s  w e r e  l o s t .

S o  a t  o n e  s t a g e  I  w e n t  t o  R i c k  A n t h e s  a n d  I  s a i d ,  “ W h a t  h a p p e n e d  t o  

t h e  p r o m i s e ? ”

H e  s a i d ,  “ W e l l  w e  d i d n ’t  c u t  y o u r  g r o u p ,  d i d  w e ?  W e  l e f t  i t  t h e  w a y  

i t  w a s . ”

W h a t ,  a l l  t w o  o r  t h r e e  o f  u s ?  M o s t  o f  u s  w e r e  o n  s o f t  m o n e y  a n y w a y ,  

w h a t  w a s  t o  c u t ?  S o  I  h a d  a  r a t h e r  d i s e n c h a n t e d  f r u s t r a t i o n  w i t h  N C A R .  I  

k n o w  t h a t  B o b  D i c k i n s o n  w a s  r e a l l y  u p s e t  b y  w h a t  h a p p e n e d ,  a n d  i t  

e s s e n t i a l l y  d r o v e  h i m  t o  g o  e l s e w h e r e .  B e c a u s e  h e  w a s  s o  f r u s t r a t e d  t h a t  

h e  h a d  b e e n  p r o m i s e d ,  a n d  w e  h a d  b e e n  p r o m i s e d  t h a t  w e  w o u l d  b e  

f u n d e d  t o  d o  t h i s  k i n d  o f  c o u p l e d  s y s t e m s ,  a n d  i n c l u d i n g  t h e  b i o s p h e r e  

w o r k .  A n d  w h e n  p u s h  c a m e  t o  s h o v e ,  t h e y  b a c k e d  a w a y  a n d  w e n t  b a c k  t o  

t r a d i t i o n a l  o l d  s t u f f ,  a w a y  f r o m  t h e  n e w  g l o b a l  c h a n g e  r e s e a r c h .  B o b  

w a s n ’t  a  f i g h t e r  a n d  a  c o n f r o n t a t i o n a l i s t ,  a n d  w h e n  h e  w a s  o f f e r e d  t h e  

o p p o r t u n i t y  t o  l e a v e  h e  t o o k  i t .  A n d  n o n e  o f  u s  r e a l l y  t a l k e d  h i m  o u t  o f  i t  

b e c a u s e  h e  h a d  e s s e n t i a l l y  m a d e  t h e  d e c i s i o n  b e f o r e  w e  e v e n  k n e w  i t  w a s  

h a p p e n i n g .

I  k n o w  t h a t  R a l p h  C i c e r o n e  a l s o  w a s  f r u s t r a t e d  b y  e x a c t l y  t h a t  s a m e  

k i n d  o f  m a n a g e m e n t  d e c i s i o n ,  w h e r e  t r a d i t i o n a l  t h i n g s  w e r e  p r o t e c t e d  a n d  

t h e  i n n o v a t i v e  w a s  n o t .  A n d  w h e n  h e  h a d  t h e  o p p o r t u n i t y  t o  l e a v e ,  h e  t o o  

d i d .  R a m a n a t h a n  a l s o  h a d  l e f t .  I  w a s  r e a l l y  b e c o m i n g  c o n c e r n e d .  I n  m y  

o p i n i o n ,  t h e  p r i m e  i n t e l l e c t u a l s  i n  t h e  b u i l d i n g  w e r e  l e a v i n g ,  a n d  t h e r e  

w e r e  t o o  m a n y  t e c h n i c i a n s  s t a y i n g  b e h i n d ,  a n d  n o t  e n o u g h  o f  t h o s e  

c h a r i s m a t i c  l e a d e r s  t h a t  w e r e  s o  e s s e n t i a l  w h o m  M a r g a r e t  M e a d  h a d  

d e f i n e d  e a r l i e r ,  i f  y o u  w a n t  t o  d o  c r e a t i v e  w o r k .  I  w a s  s t i l l  t h e r e ,  a n d  I  w a s  

s t i l l  h o p e f u l  t h a t  w e  c o u l d  d o  s o m e t h i n g .  A b o u t  a  y e a r  l a t e r  R i c k  A n t h e s  

a s k e d  m e  w o u l d  I  h e a d  t h e  C l i m a t e  S y s t e m s  M o d e l i n g  p r o g r a m .  I  s a i d ,  

“ H e y . ”

T h e  i n i t i a t i v e .

T h e  i n i t i a t i v e .  A n d  I  s a i d ,  “ Y o u  k n o w ,  ‘ f o o l  m e  o n c e ,  s h a m e  o n  y o u ;  f o o l  

m e  t w i c e ,  s h a m e  o n  m e . ’ I ’v e  b e e n  t h e r e ,  d o n e  t h a t ,  n o t h i n g  h a p p e n e d . ”

“ N o ,  n o  t h i s  i s  g o i n g  t o  b e  d i f f e r e n t .  T h i s  t i m e  w e  a r e  g o i n g  t o  g e t  

t h e  c o m m u n i t y  t o  p a r t i c i p a t e . ”

R i c k  w a s  h o n e s t ,  h e  w a s n ’ t  t r y i n g  t o  f o o l  m e .  H e  b e l i e v e d  i t .  W e  g o t  

a  l a r g e  g r o u p  o f  p e o p l e  t o g e t h e r .  W e  h a d  a  t h r e e - d a y  m e e t i n g .  A n d
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b a s i c a l l y  w h a t  h a p p e n e d  w a s  t h e  u n i v e r s i t i e s  l o o k e d  a t  t h i s  a s  a n  N C A R  

g r a b  f o r  m o n e y .  T h e  d e s i g n  t h a t  w e  h a d  w a s  t h a t  y o u  c a n ’t  b u i l d  l a r g e  

c o u p l e d  m o d e l s  e a s i l y  i n  u n i v e r s i t i e s .  T h a t ’ s  n o t  t h e  w a y  p e o p l e  g e t  

p r o m o t e d .  T h a t ’ s  n o t  i n d i v i d u a l  s c i e n c e .  S o  t h a t  w o u l d  b e  N C A R ’ s  j o b .  

A n d  w e  w o u l d  w a n t  t h e s e  c o d e s  t o  b e  a c c e s s i b l e  t o  o u r  u n i v e r s i t y  

c o l l e a g u e s  w h o  w e  h a d  h o p e d  w o u l d  p r o v i d e  t h e  s c i e n t i f i c  c r e d i b i l i t y  o n  

b u i l d i n g  e a c h  o f  t h e  s u b s y s t e m s .  I t  w a s  a  g o o d  i d e a ,  i t  w a s  w e l l  r e c e i v e d .  

T h e  b u d g e t s  w e r e n ’t  g o o d .  A n d  I  t h i n k  t h a t  p e o p l e  o n  t h e  o u t s i d e  j u s t  f e l t  

t o o  t h r e a t e n e d ,  s a w  t h i s  a s  y e t  a n o t h e r  N C A R  a t t e m p t  t o  c a p t u r e  t o o  l a r g e  

a  s h a r e  o f  t h e  b u d g e t .  R e m e m b e r  s i n c e  t h e  J E C  t h e r e  w a s  h i g h  t e n s i o n  

b e t w e e n  t h e  v e r y  p e o p l e  w h o  r a n  N C A R ,  w h o  w e r e  c o m p e t i n g  w i t h  

N C A R  f o r  t h e  s a m e  p o c k e t  o f  m o n e y .

U n f o r t u n a t e l y ,  m y  o r i g i n a l  c y n i c i s m  p r o v e d  t o  b e  c o r r e c t .  A f t e r  

m o n t h s  o f  w o r k i n g  o n  t h i s  i n i t i a t i v e  g e t t i n g  m e e t i n g  a f t e r  m e e t i n g ,  g e t t i n g  

t h e  g o o d w i l l  o f  b o t h  u n i v e r s i t y  s c i e n t i s t s  a n d  N C A R  s c i e n t i s t s  t o  p u t  i t  

t o g e t h e r ,  i t  d i d n ’t  h a v e  a  p o l i t i c a l  p r a y e r .  A n d  b y  t h i s  t i m e  I  w a s  g e n u i n e l y  

b e c o m i n g  d i s e n c h a n t e d .  I  g u e s s  b e c a u s e  o f  t h a t  d e g r e e  o f  f r u s t r a t i o n ,  

w h e n  P a u l  E r l i c h  c a l l e d  m e  u p  a n d  h e  s a i d  t h a t  w e  a r e  g o i n g  t o  h a v e  a  s l o t  

a t  S t a n f o r d  s o o n  i n  t h e  B i o l o g y  D e p a r t m e n t ,  a n d  t h e  e c o l o g y  a n d  

e v o l u t i o n  s u b g r o u p  w h i c h  c o n s i s t e d  o f  s c i e n t i s t s  w h o m  I  k n e w  a n d  h a d  

w o r k e d  w i t h  f o r  a  l o n g  t i m e ,  p a r t i c u l a r l y  s t a r t i n g  o u t  i n  t h e  e a r l y  1 9 8 0 ’ s  

o v e r  t h e  n u c l e a r  w i n t e r  p r o b l e m — H a l  M o o n y  f o r  e x a m p l e ,  P e t e r  V e r t u s i c ,  

a n d  J o n  R o u g h g a r d e n ,  a n d  P a u l .  T h e s e  p e o p l e  I  k n e w  t o  b e  b r i l l i a n t  

e c o l o g i s t s ,  a n d  v e r y  b r o a d l y  i n t e r e s t e d  i n  l a r g e - s c a l e  p r o b l e m s .

A n d  t h e y  s a i d  t o  m e ,  w e  d o n ’t  h a v e  a  g l o b a l i s t ;  w e  d o n ’t  h a v e  a  

c l i m a t e  p e r s o n ;  o u r  s t u d e n t s  a r e  b e i n g  d e p r i v e d  o f  b e i n g  c o n n e c t e d  t o  t h e  

l a r g e s t  c o m p o n e n t  o f  t h e  b i o s p h e r e ,  n a m e l y  t h e  c l i m a t e  s y s t e m .

I  w a s n ’t  s u r e  t h a t  I  w a n t e d  t o  g o  t o  a  u n i v e r s i t y .  I  w a s  n o  l o n g e r  

r u n n i n g  t h e  A S P  p r o g r a m .  I  g e n u i n e l y  m i s s e d  t h a t  i n t e r a c t i o n  w i t h  t h e  

s t u d e n t s .  I  d i d n ’t  r e a l l y  h a v e  t i m e  a n d  e n e r g y  a n y m o r e  t o  g o  t e a c h  c l a s s e s  

l i k e  I  h a d  a t  L a m o n t  t h r e e  d i f f e r e n t  t i m e s ,  b e c a u s e  i t  j u s t  w o u l d  t a k e  t o o  

l o n g  t o  b e  a w a y .  A n d  I  h a d  t o o  m a n y  c o m m i t t e e s ,  t o o  m a n y  t e s t i m o n i e s ,  

t o o  m a n y  o b l i g a t i o n s .

I  h a d  t h e  I n t e r d i s c i p l i n a r y  C l i m a t e  S y s t e m s  S e c t i o n  t o  n o t  j u s t  r u n ,  

b u t  t o  p r o t e c t  a g a i n s t  c a r p i n g  p e o p l e  t r y i n g  t o  c u t  i t  d o w n ,  c l a i m i n g  t h a t  i t  

w a s  a n  i n d u l g e n c e  a t  a  t i m e  o f  b u d g e t  c u t s  t o  d o  t h i s ,  w h e n  w e  s h o u l d  b e  

p u t t i n g  a l l  t h e  r e s o u r c e s  i n t o  t h e  p r i m e  i s s u e s ,  s u c h  a s  t h e  G C M .  P e o p l e  i n  

t h e  m a i n  G C M  g r o u p  w e r e  f u r i o u s  b e c a u s e  S t a r l y  a n d  D a v e  P o l l a r d  h a d  

c r e a t e d  a  p a r a l l e l  m o d e l  o f  l o w  o r d e r .  W e  w e r e  b a s i c a l l y  d o i n g  t h e  

c o u p l e d  c l i m a t e  s y s t e m  i n i t i a t i v e  o n  o u r  o w n ,  w i t h  D O E  a n d  w i t h  E P A  

m o n e y .  A n d  w e  w e r e  i n t e r e s t e d  i n  p a l e o c l i m a t e ,  t r a n s i e n t  c l i m a t e  

a p p l i c a t i o n s .  A n d  w e  w e r e n ’t  g o i n g  t o  w a i t  f o r  t h e  h i g h  r e s o l u t i o n  “ g i v e  

u s  a l l  t h e  p h y s i c s ”  g u y s  t o  s p e n d  a n o t h e r  t e n  y e a r s  t o  b e  s a t i s f i e d  t h a t  t h e i r  

m o d e l  w a s  s u f f i c i e n t .  W e  h a d  v e r y  u n p l e a s a n t  d e b a t e s  w i t h  t h e  o t h e r  p a r t s  

o f  A A P ,  q u i t e  l i t e r a l l y  a t  r e t r e a t s ’ u g l y  s h o u t - o u t s  a b o u t  p e o p l e  a c c u s i n g
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u s  o f  s q u a n d e r i n g  t h e  p r e c i o u s  r e s o u r c e s  o f  t h e  d i v i s i o n ,  o n  a  l e s s  t h a n  

s t a t e  o f  t h e  a r t  m o d e l ,  b e c a u s e  i t  w a s n ’t  t h e  h i g h e s t  r e s o l u t i o n  p o s s i b l e .

A n d  I  s a i d ,  I ’ m  n o t  g o i n g  t o  r u n  a  m o d e l  t h a t  c a n  r u n  f o r  a  m o n t h .

W e  w a n t  t o  r u n  f o r  t e n  y e a r s  o r  a  h u n d r e d  y e a r s ,  a n d  i f  t h a t  m e a n s  l o w e r  

r e s o l u t i o n  t h a t ’ s  w h a t  w e  a r e  g o i n g  t o  d o .  W e  w i l l  t r y  t o  m a k e  s u r e  w e  a r e  

a s k i n g  q u e s t i o n s  t h a t  t h a t  c a n  r e s p o n s i b l y  a n s w e r .

A n d  t h e  p a r a d i g m a t i c  r e s p o n s e  I  g o t  b a c k  i s ,  “ Y o u  c a n ’t  d o  a n y t h i n g  

r e s p o n s i b l e  a t  l o w  r e s o l u t i o n . ”  S o  i t  b e c a m e  i n c r e a s i n g l y  c l e a r  t h a t  t h e r e  

w a s  n o t  g o i n g  t o  b e  a n  a g r e e m e n t  i n  p r i n c i p l e  a b o u t  d i v i d i n g  u p  t h e  w o r k  

o f  t h e  I n t e r d i s c i p l i n a r y  C l i m a t e  S y s t e m s  S e c t i o n  w h i c h  w a s  a p p l i c a t i o n s  

a n d  c o u p l e d  s y s t e m s  o r i e n t e d ,  a n d  o f  t h e  o t h e r  G C M  g r o u p .  T h e y  j u s t  

w e r e  g o i n g  t o  v i e w  u s  a s  d a n g e r o u s  c o m p e t i t i o n .  T h a t  w a s  n o t  e n d e a r i n g  

m e  t o  N C A R .  T h e  d e f e c t i o n  o f  w h a t  I  c o n s i d e r e d  t o  b e  t h e  b e s t  a n d  t h e  

b r i g h t e s t  o f  t h e  c h a r i s m a t i c  i n t e l l e c t u a l  l e a d e r s  w a s  n o t  a  t h r i l l ,  a n d  I  d i d  

n o t  s e e  t h e  t r u s t e e s  w h o  w e r e  s t i l l  v i e w i n g  N C A R  a s  c o m p e t i t i v e  w i t h  

t h e m  f o r  r e s o u r c e s  a s  a  g o o d  s i g n .  S o  w h e n  P a u l  i n v i t e d  m e  t o  c o n s i d e r  

a p p l y i n g  t o  S t a n f o r d ,  t h a t  w a s  t h e  f i r s t  u n i v e r s i t y  o f f e r  I  a c t u a l l y  r e a l l y  

s e r i o u s l y  c o n s i d e r e d  i n  a  l o n g  t i m e .  I  a l l o w e d  h i m  t o  p r o c e e d  w i t h  t h e  

r e c r u i t i n g .

A r o u n d  t h i s  t i m e ,  i t  w a s  N o v e m b e r  o f  1 9 9 0 ,  I  w a s  i n v i t e d  b y  a n  

e c o l o g i s t  n a m e d  E d w a r d ,  t h a t  i s  T e d  L a R o e ,  f r o m  t h e  F i s h  a n d  W i l d l i f e  

S e r v i c e ,  t o  g o  t o  O r e g o n  S t a t e  a n d  g i v e  a  t a l k  t o  a  g r o u p  o f  e c o l o g i s t s  a n d  

w i l d l i f e  p e o p l e  w h o  w e r e  i n t e r e s t e d  i n  h o w  c l i m a t e  w o u l d  i m p a c t  o n  

w i l d l i f e .  A s  I  w a s  t h e n  l e a r n i n g  t h e  s c i e n c e  o f  b i o g r a p h y — w h i c h  y o u  

k n o w ,  d e t e r m i n e s  h o w  t h e  r a n g e  b o u n d a r i e s  o f  p l a n t s  a n d  a n i m a l s  a r e  

d e t e r m i n e d  b y  t e m p e r a t u r e  a n d  p r e c i p i t a t i o n ,  a n d  s o  f o r t h — s u g g e s t s  t h a t  

a s  c l i m a t e  c h a n g e d ,  t h a t  t h e  p l a n t  a n d  a n i m a l  c o m m u n i t i e s  w o u l d  b e  

m o v e d  a r o u n d .  A n d  t h e  q u e s t i o n ,  a s  t o  w h e t h e r  t h e  n a t u r e  r e s e r v e s  t h a t  a r e  

i n  f i x e d  l o c a t i o n s  w o u l d  b e  a b l e  t o  p r o t e c t  t h e  v e r y  a n i m a l s  a n d  p l a n t s  t h a t  

t h e y  w e r e  t h e r e  t o  p r o t e c t ,  w a s  r a i s e d .  T h i s  a c t u a l l y  w a s  a  q u e s t i o n  t h a t  

w a s  f i r s t  p o s e d  i n  t h e  e a r l y  1 9 8 0 ’ s  b y  T o m  L o v e j o y  w h e n  h e  c a m e  t o  

N C A R ,  h a d  l u n c h  w i t h  m e ,  a n d  w e  s a i d :  H o w  c a n  w e  t a l k  t o  e a c h  

o t h e r ? — a n d  e s s e n t i a l l y  e v o l v e d  t h e  s y n e r g i s m  o f  c l i m a t e  c h a n g e  a n d  

f r a g m e n t e d  h a b i t a t s ,  t h a t  i s ,  h u m a n s  f r a g m e n t  h a b i t a t s  i n t o  s m a l l e r  a n d  

s m a l l e r  p a t c h e s .  W i l d  a n i m a l s  a n d  p l a n t s  g e t  s q u e e z e d  i n t o  t h e s e  p a t c h e s .  

N o w  w e  c h a n g e  t h e  c l i m a t e ,  f o r c i n g  t h e m  t o  m i g r a t e ,  b u t  t h i s  t i m e  t h e y  

d o n ’t  h a v e  f r e e  r a n g e ,  t h e y  h a v e  g o t  f a c t o r i e s ,  f a r m s ,  f r e e w a y s  a n d  u r b a n  

s e t t l e m e n t s  t o  c r o s s  a n d  t h i s  w o u l d  t h r e a t e n  e x t i n c t i o n .

W e  h a d  a  m e e t i n g  i n  t h e  N a t i o n a l  Z o o  i n  t h e  l a t e  1 9 8 0 ’ s  o v e r  t h i s .  

A n d  L i n d a  M e a r n s  a n d  I  a n d  P e t e r  G l i c k  h a d  w r i t t e n  t h e  c h a p t e r  o n  t h e  

c l i m a t e  c o m p o n e n t  o f  t h i s  p o t e n t i a l  s y n e r g i s m .  W e l l  a n y h o w ,  T e d  L a R o e ,  

n o w  w o r k i n g  f o r  t h e  F i s h  a n d  W i l d l i f e  s e r v i c e ,  w a s  i n t e r e s t e d  i n  p u t t i n g  

i n t o  a c t i o n  i n  t h a t  m i s s i o n  a g e n c y  a  p l a n  w h e r e  t h e y  c o u l d  t a k e  a  l o o k  a n d  

f i n d  o u t  w h e t h e r  t h e i r  c o l l e c t i o n  o f  w i l d l i f e  r e s e r v e s  w o u l d  a c t u a l l y  b e  

a b l e  t o  p r o t e c t  t h e  f i s h  a n d  g a m e  a n d  w i l d  a n i m a l s  t h a t  t h e y  w e r e
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s u p p o s e d  t o .  S o  I  w a s  i n v i t e d  t o  g i v e  a  t a l k  a t  t h a t  m e e t i n g .  A n d  I  g a v e  t h e  

k e y n o t e  t a l k .

A n d  I  r e m e m b e r  T e d  s a y i n g ,  “ B u t  I  t h o u g h t  t h e r e  w a s  a  p r o b l e m  

w i t h  t h e  t h e r m o m e t e r s ,  a n d  t h a t  t h e y  w e r e n ’ t  p e r f e c t l y  a c c u r a t e . ”

I  s a i d ,  “ W e l l  t h a t ’ s  t r u e ,  t h e y  a r e  n o t  p e r f e c t l y  a c c u r a t e .  T h a t ’ s  w h y  

w e  h a v e ,  y o u  k n o w ,  a  h a l f  a  d e g r e e  w a r m i n g ,  p l u s  o r  m i n u s  t w o  t e n t h s . ”  

H e  s a i d ,  “ W e l l  w h y  c a n ’ t  w e  u s e  a n i m a l s  a s  a n  i n d i c a t o r  o f  c l i m a t e  

c h a n g e ?  A f t e r  a l l ,  t h e y  h a v e  b e e n  m o v i n g  a r o u n d ,  a n d  w e  k n o w  t h e  r a n g e  

b o u n d a r i e s .  A n d  s h o u l d n ’t  w e  d o  t h a t ? ”

A n d  I  s a i d ,  “ W e l l ,  I  t h i n k  t h a t  y o u  d o n ’ t  w a n t  t o  u s e  a n i m a l s  a s  a  

t h e r m o m e t e r  w h e n  w e  h a v e  t h e r m o m e t e r s .  W h a t  y o u  w a n t  t o  d o  i s  f i n d  

o u t  h o w  t h e  a n i m a l s  a r e  m o v i n g  a r o u n d ;  c o m p a r e  t h a t  w i t h  t e m p e r a t u r e  s o  

t h a t  w e  c a n  c o m e  u p  w i t h  a  f o r e c a s t  s c h e m e  t o  s a y  h o w  t h e  a n i m a l s  w i l l  

m o v e  a r o u n d  f u r t h e r  w h e n  t h e  t e m p e r a t u r e  c h a n g e s  a  l o t . ”

A n d  h e  s a i d  t o  m e ,  “ W e l l  t h e r e  i s  a  y o u n g  w o m a n  h e r e  n a m e d  T e r r y  

R o o t  w h o  h a s  j u s t  s h o w n  w i t h  h e r  t h e s i s  i n  P r i n c e t o n ,  s h e  i s  n o w  a t  t h e  

U n i v e r s i t y  o f  M i c h i g a n ,  t h a t  t h e r e  i s  a  v e r y  t i g h t  c o r r e l a t i o n  b e t w e e n  

t e m p e r a t u r e  a n d  b i r d  r a n g e s .  I s n ’ t  t h a t  r i g h t ,  p r o f e s s o r  R o o t ? ”

A n d  s h e  s a i d ,  “ N o ,  I  a m  a f r a i d  I  a g r e e  w i t h  S c h n e i d e r  a b o u t  t h i s

o n e . ”

S o  I  l i k e d  h e r  r i g h t  a w a y .  I  m e a n ,  h o w  i f  s h e  a g r e e s  w i t h  m e ,  a n d  w e  

h a d  l o n g  c o n v e r s a t i o n s .  A n d  I  d i s c o v e r e d  t h a t  w h a t  T e r r y  h a d  d o n e  w a s  t o  

s h o w  t h a t  t h e  p h y s i o l o g i c a l  r e q u i r e m e n t s  o f  b i r d s  d e t e r m i n e  h o w  f a r  n o r t h  

t h e y  c o u l d  l i t e r a l l y  s h i v e r  t h e i r  w a y  t h r o u g h  t h e  w i n t e r .  A n d  t h a t  t h e r e f o r e ,  

i f  t h e  c l i m a t e  w e r e  t o  c h a n g e ,  T e r r y  p o i n t e d  o u t ,  t h e s e  b i r d s  w o u l d  b e  a b l e  

t o  m o v e  r a p i d l y  n o r t h ,  b a s e d  o n  t h e i r  p h y s i o l o g y .  B u t  t h e  o t h e r  p o i n t  t h a t  

s h e  m a d e  i s  t h a t  i t  i s n ’ t  j u s t  p h y s i o l o g y  t h a t  c o n s t r a i n s  t h e i r  r a n g e s ;  i t ’ s  t h e  

p h y s i o l o g y  o f  t h e  v e g e t a t i o n  t h a t  t h e y  n e e d  f o r  n e s t i n g  a n d  f o r  f o o d .  A n d  

t h e r e f o r e  i f  t h e  c l i m a t e  w o u l d  c h a n g e  a s  r a p i d l y  a s  d e g r e e s  p e r  c e n t u r y ,  

t h e  v e g e t a t i o n  c o u l d  n o t  k e e p  u p  w i t h  t h a t .  S o  t h e  b i r d s  w o u l d  b e  a b l e  t o  

m o v e ,  a n d  t h o s e  b i r d s  t h a t  d i d  n o t  n e e d  v e g e t a t i o n  w o u l d  m o v e  r i g h t  

a w a y .  A n d  t h o s e  t h a t  d i d  [ n e e d  v e g e t a t i o n ]  w o u l d  h a v e  t o  h a n g  b e h i n d  a n d  

w a i t  f o r  t h e  v e g e t a t i o n  t o  m o v e ,  t h e r e b y  t e a r i n g  a p a r t  t h e  c o m m u n i t i e s  o f  

s p e c i e s .

A n d  i t  o c c u r r e d  t o  m e — w o w ,  t h a t ’ s  t h e  r e a l  p r o b l e m .  W e  h a v e  b e e n  

l o o k i n g  a t  t h e  w r o n g  p r o b l e m  i n  c l i m a t e  a n d  e c o l o g y .  W e  h a v e  b e e n  

l o o k i n g  a t  t h e  p r o b l e m  o f  h o w  i n d i v i d u a l s  w o u l d  m o v e ,  a n d  w e  r e a l l y  

h a v e  t o  l o o k  a t  w h a t  h a p p e n s  t o  t h e  c o m m u n i t i e s — w h a t  l a t e r  o n  w a s  

c a l l e d  t h e  e c o s y s t e m  s e r v i c e s  m o v e m e n t .  A n d  I  s u g g e s t e d  t o  T e r r y  t h a t  w e  

w r i t e  a  g r a n t  p r o p o s a l  t o  t h e  W i n s l o w  F o u n d a t i o n  t o  d o  t h a t ,  a n d  t h a t  s h e  

a n d  I  w o u l d  t h e n  w r i t e  a  p a p e r  t h a t  w o u l d  t r y  t o  e x p l a i n  h o w  c l i m a t e  

m o d e l e r s  w h o  w o r k  a t  s c a l e s  o f  f i v e  h u n d r e d  k i l o m e t e r  s q u a r e s  c o u l d  t a l k  

t o  e c o l o g i s t s  w h o  w o r k  i n  t e n n i s  c o u r t - s i z e d  p l o t s ,  a n d  h o w  w e  m i g h t  b e  

a b l e  t o  h a v e  s o m e  p r e d i c t i v e  i n t e r a c t i o n s .

I  w e n t  o u t  t o  v i s i t  h e r  i n  M i c h i g a n  i n  M a r c h  o f  1 9 9 1 ,  a t  e x a c t l y  t h e  

s a m e  t i m e  t h a t  I  w a s  b e i n g  h e a v i l y  r e c r u i t e d  b y  S t a n f o r d .  A n d  w h e n  I

175



Interview of Stephen H. Schneider, January 10-13, 2002

w e n t  t o  v i s i t ,  I  g a v e  a  t a l k .  A n d  o n e  o f  h e r  c o l l e a g u e s ,  J i m  T e a r y ,  w h o  w a s  

r u n n i n g  t h e  b i o s t a t i o n ,  c a l l e d  m e  i n t o  a  r o o m .  A n d  h e  a n d  T o m  D o n a h u e ,  

w h o  w a s  w e l l  k n o w n  t o  a t m o s p h e r i c  s c i e n c e  t y p e s ,  h e  w a s  i n  M i c h i g a n  a t  

t h e  M i c h i g a n  E n g i n e e r i n g  S c h o o l  a n d  t h e  A t m o s p h e r e  O c e a n  a n d  S p a c e  

S c i e n c e  G r o u p ,  a n d  h a d  b e e n  w o r k i n g  i n  s t r a t o s p h e r i c  d y n a m i c s  a n d  

c h e m i s t r y — t h e y  b o t h  c a l l e d  m e  i n ,  a n d  t h e y  s m i l e d  a n d  t h e y  p u t  o n  t h e  

b o a r d  t h e  v i r t u e s  o f  l i v i n g  i n  M i c h i g a n .  A n d  I  t h o u g h t  t h i s  w a s ,  s o m e t h i n g  

w a s  u p .  A n d  t h e y  s a i d :  W e  w a n t  t o  c r e a t e  a n  e n v i r o n m e n t a l  i n s t i t u t e  a t  

M i c h i g a n .  W e ’ d  l i k e  y o u  t o  j o i n  w i t h  u s  t o  d o  i t .  A n d  t h e r e  w a s  a  g r o u p  o f  

f o u r  p e o p l e — H e n r y  P o l l a c k ,  a  g e o l o g i s t  v e r y  i n t e r e s t e d  i n  t h e s e  q u e s t i o n s ;  

G a i l  N e s s ,  a  d e m o g r a p h e r  i n t e r e s t e d  i n  t h e s e  q u e s t i o n s ;  J i m  T e a r y ,  a n  

e c o l o g i s t ;  a n d  T o m  D o n a h u e ,  a n  a t m o s p h e r i c  s c i e n t i s t .  A n d  t h e y  s a i d  w e  

n e e d  a  c h a r i s m a t i c  i n t e g r a t o r ,  a n d  y o u  a r e  i t .  C o m e  a n d  j o i n  u s  a n d  c r e a t e  

a n  e n v i r o n m e n t a l  i n s t i t u t e  a t  M i c h i g a n .

S o  n o w  a l l  o f  a  s u d d e n  n o t  o n l y  d i d  I  h a v e  t h e  S t a n f o r d  p o s s i b i l i t y ,  

b u t  n o w  t h e r e  w a s  a  p o s s i b i l i t y  t o  g o  t o  M i c h i g a n .  I ,  i n  s p i t e  o f  a l l  t h e  

r a p i d  t h i n g s  I  d o  i n  m y  l i f e ,  d o  n o t  m a k e  m o v e s  t h a t  q u i c k l y  a n d  e a s i l y .  I  

m a y  n o t  b e  a s  c o n s t r a i n e d  a n d  s e d e n t a r y  a s  C h e r v i n ,  b u t  I  s t i l l ,  I ’m  n o t  

r e a d y  t o  m a k e  i n s t a n t  d e c i s i o n s .  T h e r e  w e r e  a l s o  f a m i l y  c o n s i d e r a t i o n s  

a n d  o t h e r  p r o b l e m s  a t  t h e  t i m e ,  a s  w e l l  a s  f a m i l y  s t r e s s e s  t h a t  w e r e  

o c c u r r i n g  i n  m y  m a r r i a g e  a t  t h e  t i m e .  S o  I  d e c i d e d  t o  t r y  i t  o u t .  I  s e t  u p  a  

s c h e m e  i n  t h e  f a l l  o f  1 9 9 1 ,  w h e r e  I  w o u l d  s p e n d  t w e n t y  p e r c e n t  o f  m y  

t i m e  i n  S t a n f o r d ,  t w e n t y  p e r c e n t  o f  m y  t i m e  i n  M i c h i g a n — n o  I  a m  

w r o n g — f o r t y  p e r c e n t  i n  S t a n f o r d ,  f o r t y  p e r c e n t  i n  M i c h i g a n ,  a n d  t w e n t y  

p e r c e n t  a t  N C A R  o n  s a b b a t i c a l ,  b e c a u s e  I  w a s  e n t i t l e d  t o  a  s a b b a t i c a l  a t  

N C A R .  A n d  t h a t ’ s  w h a t  I  d i d ,  I  c o m m u t e d  b a c k  a n d  f o r t h  a c r o s s  t h e  

c o u n t r y ,  t r y i n g  t o  g e t  a  f e e l  f o r  e a c h  o f  t h o s e  p r o g r a m s .

S t a n f o r d  h a d  j u s t  c r e a t e d  a n  E a r t h  S y s t e m s  p r o g r a m  i n  w h i c h  I  t h e n  

t a u g h t ,  I  t h i n k ,  t h e  v e r y  f i r s t  c l a s s  o f  t h e i r  v e r y  f i r s t  c o u r s e ;  a n d  a l s o  h a d  

j u s t  c r e a t e d  a  S e n i o r  H o n o r s  p r o g r a m  i n  E n v i r o n m e n t a l  S c i e n c e ,  

T e c h n o l o g y  a n d  P o l i c y  t h a t  w a s  g o i n g  t o  b e  c o - t a u g h t  b y  t h e  f o r m e r  

p r e s i d e n t  D o n  K e n n e d y ,  t h e  s a m e  p e r s o n  w h o  h a d  g i v e n  t h e  k e y n o t e  t a l k  

a t  t h e  C a r l  S a g a n  H a l l o w e e n  p a r t y  i n  1 9 8 3 .  D o n  w a s  a  f o r m e r  h e a d  o f  t h e  

F o o d  a n d  D r u g  A d m i n i s t r a t i o n ,  a n  e x c e e d i n g l y  a r t i c u l a t e  a n d  b r o a d  

i n t e l l e c t u a l .  A n o t h e r  p e r s o n  w a s  R o z  N a y l o r ,  a  y o u n g  e c o n o m i s t  f r o m  t h e  

L o n d o n  s c h o o l  w h o  w a s  o r g a n i z i n g  t h e  p r o g r a m  a n d  w o r k  w i t h  u s ;  a n d  

L a r r y  G o u l d e r ,  a n  e n v i r o n m e n t a l  e c o n o m i s t  a n d  p u b l i c  f i n a n c e  e c o n o m i s t ,  

w h o  w a s  i n t e r e s t e d  i n  q u e s t i o n s  l i k e  c a r b o n  t a x a t i o n  a n d  e f f i c i e n t  w a y s  t o  

s o l v e  t h e  p r o b l e m .  I  f o u n d  t h e  S t a n f o r d  s t u d e n t s  b r i l l i a n t  k i d s ;  I  f o u n d  t h e  

c o l l e g e  b r i l l i a n t ;  a n d  I  f o u n d  a  t r e m e n d o u s  f r u s t r a t i o n .  I t  w o u l d  b e  

i m p o s s i b l e  a t  S t a n f o r d  t o  g e t  a  p r o f e s s o r  t e n u r e d  o u t s i d e  o f  a n  a c a d e m i c  

d e p a r t m e n t .

T h e  E a r t h  S y s t e m s  p r o g r a m  w a s  b r o a d e r  t h a n  a n y  I  h a d  e v e r  s e e n .  I t  

h a d  t h r e e  c l a s s e s  t h a t  w e r e  r e q u i r e d  o f  a l l  s t u d e n t s .  O n e  w a s  c a l l e d  

G e o s p h e r e ,  w h i c h  w a s  a  g e o l o g y  c o u r s e ,  b a s i c  g e o l o g y  a n d  p l a t e  t e c t o n i c s  

a n d  s o  f o r t h ,  w i t h  c a l c u l u s .  I t  h a d  B i o s p h e r e ,  w h i c h  P e t e r  B a t u s i c  t a u g h t ,
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w h i c h  w a s  b a s i c  e c o l o g i c a l  m e t h o d s — a g a i n ,  w i t h  c a l c u l u s , __________________

e q u a t i o n s ,  p o p u l a t i o n  d y n a m i c s  e q u a t i o n s ,  a n d  s o  f o r t h — a n d  t h e  

A n t h r o s p h e r e  c o u r s e  t h a t  L a r r y  G o u l d e r  t a u g h t ,  w h e r e  c o s t  b e n e f i t  

a n a l y s i s  w a s  d o n e ,  a g a i n ,  w i t h  c a l c u l u s .  T h e s e  s t u d e n t s  w e r e  g e t t i n g  

r i g o r o u s  m u l t i - d i s c i p l i n a r y  b a c k g r o u n d .  T h e  p r o b l e m  w a s  e v e r y  p r o f e s s o r  

w a s  i n  a  d e p a r t m e n t .  I t  w a s  a  l e n d - l e a s e  f a c u l t y .  I  t h e n  t a u g h t  s e v e r a l  

l e c t u r e s  i n  t h e  E a r t h  S y s t e m s  o p e n i n g  c o u r s e ,  w h i c h  w a s  n o t  o n e  o f  t h e

c o r e  c o u r s e s  b u t  c a l l e d  t h e  I n t r o d u c t i o n __________ c o u r s e .  A n d  I  f o u n d  i t  a

v e r y  a t t r a c t i v e  p r o g r a m  w i t h  s u p e r b  s t u d e n t s ,  b u t  I  w a s  c o n c e r n e d  a b o u t  

t h e  i n c a p a c i t y  o f  t h e  p r o g r a m  t o  h i r e  f a c u l t y  o u t s i d e  o f  t h e  s t a n d a r d  r i g o r s  

o f  d i s c i p l i n a r y  n a r r o w  p r o m o t i o n  s y s t e m .

M i c h i g a n ,  o n  t h e  o t h e r  h a n d ,  c l a i m e d  i t  w o u l d  h a v e  a n  I n s t i t u t e .  S o  

t h e  b a r g a i n  t h a t  I  h e l d  o u t  w i t h  M i c h i g a n  w a s :  I f  I ’m  t o  c o m e  h e r e ,  w e  a r e  

t o  h a v e  t h e  a p p r o v a l  o f  t h e  p r e s i d e n t  a n d  t h e  d e a n s  t h a t  t h e  I n s t i t u t e  w i l l  

g r a n t  t e n u r e  t o  p e o p l e ,  p e r h a p s  h a l f  t i m e — h a l f  a p p o i n t m e n t  i n  t h e  

I n s t i t u t e ,  a n d  h a l f  a p p o i n t m e n t  i n  t h e  a c a d e m i c  d e p a r t m e n t s .  I t  l o o k e d  l i k e  

i t  w a s  g o i n g  t o  b e  a  g o  f o r  a  w h i l e .  T h e r e  w a s  l o t s  o f  c a m p u s / c r o s s  c a m p u s  

e x c i t e m e n t .  B u t  I  b e g a n  t o  d i s c o v e r  t h a t  t h e r e  w a s  a  d i f f e r e n t  p r o b l e m  a t  

M i c h i g a n  t h a n  a t  S t a n f o r d .  T h e  p r o b l e m  a t  M i c h i g a n  w a s n ’t  t h e  

d e p a r t m e n t s ;  t h e  p r o b l e m  w a s  t h e  s c h o o l s ,  t h e  d e a n s .  M i c h i g a n  w a s  

d o m i n a t e d  b y  d e a n s  w h o  w e r e  p r e d o m i n a n t l y  i n t e r e s t e d  i n  p r o t e c t i n g  their 
a d m i n i s t r a t i v e  u n i t ,  a n d  t h e y  w e r e n ’ t  i n t e r e s t e d  i n  s h a r i n g  p o w e r  a n d  

r e s o u r c e s ,  l e t  a l o n e  j o i n t  t e n u r e .  A s  a  r e s u l t ,  w h e n  t h e  c o m m i t t e e  o f  f o u r ,  

w h e n  G a i l  N e s s  a n d  J i m  T e a r y  a n d  T o m  D o n a h u e  a n d  I  w e n t  i n  t o  s e e  t h e  

P r e s i d e n t  o f  M i c h i g a n ,  I  g u e s s  i t  w a s  D u d e r s t a t  a t  t h e  t i m e ,  h e  

e n t h u s i a s t i c a l l y  s u p p o r t e d  o u r  e f f o r t ,  a n d  s a i d  t h a t  h e  w o u l d  p u t  a l l  t h e  

r e s o u r c e s  i n  h i s  o f f i c e  a t  o u r  d i s p o s a l  t o  w r i t e  a  s c i e n c e  a n d  t e c h n o l o g y  

c e n t e r  p r o p o s a l .

A n d  I  s a i d , ”  E x c u s e  m e  w i t h  a l l  d u e  r e s p e c t ,  P r e s i d e n t  D u d e r s t a t ,  b u t  

t h a t ’ s  a  f i s h i n g  l i c e n s e .  W h a t  w i l l  t h e  u n i v e r s i t y  g u a r a n t e e  w i t h  r e g a r d  t o  

t h e  c a p a c i t y  t o  g e n e r a t e  t e n u r e d  s l o t s  i n  t h e  d e p a r t m e n t ? ”

“ O h ,  w e l l  o n c e  y o u  r a i s e  t h e  f u n d s ,  a n d  o n c e  y o u  d e m o n s t r a t e  t h e  

s u c c e s s  o f  t h e  I n s t i t u t e ,  I  a m  s u r e  t h a t  w e  w i l l  b e  a b l e  t o  g e t  o u r  d e a n s  t o  

c o n s i d e r  w h a t  d e p a r t m e n t s  t h e s e  p e o p l e  c a n  g e t  t h e i r  f o r m a l  t e n u r e  i n . ”

I  s l u m p e d  d o w n  i n  t h e  c h a i r ,  a n d  r e a l i z e d  t h a t  M i c h i g a n  w a s  n o t  

g o i n g  t o  h a p p e n — t h a t  t h i s  w a s  a g a i n  a n o t h e r  a c a d e m i c  i d e a  k i l l e d  b y  t h e  

n a r r o w n e s s  o f  t h e  c o m b i n a t i o n  o f  d e a n - o r i e n t e d  s c h o o l s  a n d  d i s c i p l i n e -  

o r i e n t e d  d e p a r t m e n t s .  I n  t h e  e n d ,  I  w e n t  t o  S t a n f o r d  b e c a u s e  o f  t h e  h i g h  

q u a l i t y  o f  t h e  s t u d e n t s  a n d  c o l l e a g u e s ,  a n d  a l s o  b e c a u s e  a t  t h a t  t i m e  i t  w a s  

c l e a r  I  w a s  g o i n g  t o  g e t  d i v o r c e d  a n d  t h a t  S h e r y l ,  m y  t h e n  a b o u t  t o  b e  e x [ -  

w i f e ]  w a s  w i l l i n g  t o  g o  t o  t h e  B a y  A r e a ,  a n d  w e  t h e r e f o r e  c o u l d  h a v e  j o i n t  

c u s t o d y  o f  t h e  c h i l d r e n  w i t h o u t  a  l e g a l  b a t t l e .  A n d  t h a t ,  p l u s  w h a t  I  h a d  

s e e n  m a d e  i t  c l e a r  t h a t  S t a n f o r d  w a s  g o i n g  t o  b e  t h e  c h o i c e .

W h a t  a b o u t  N C A R ?  W h e n  I  t o l d  t h e  m a n a g e m e n t  a t  N C A R  t h a t  I  

w a s  s e r i o u s l y  c o n s i d e r i n g  g o i n g  t o  a  u n i v e r s i t y ,  t h e y  s a i d :  N o  n o ,  y o u  

s h o u l d  s t a y  h e r e .  W e  r e a l l y  d o n ’t  w a n t  y o u  t o  l e a v e .  T h e y  d i d  a  v e r y
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C h e r v i n :

Schneider:

f l a t t e r i n g  t h i n g ,  t h e y  c r e a t e d  a  n e w  p o s i t i o n  w h i c h  t h e y  c a l l e d  t h e  S u p e r  

S e n i o r  S c i e n t i s t ,  w i t h  a  s u b s t a n t i a l  s a l a r y  i n c r e a s e  w h i c h  I  w a s  g i v e n .  A n d  

g i v e n  t h a t  N C A R  s a l a r i e s  a r e  p u b l i s h e d ,  t h i s  g e n e r a t e d  e v e n  m o r e  h o s t i l i t y  

t h a n  I  h a d  e x p e r i e n c e d  i n  q u i t e  s o m e  t i m e .  T h e  s e c o n d  [ t h i n g ]  t h a t  t h e y  

d i d  w a s  a s k  m e ,  w h a t  d i d  I  w a n t  t o  s t a y ?

A n d  I  s a i d ,  “ I  d o n ’ t  w a n t  m o n e y ,  I  d o n ’ t  w a n t  p o w e r .  I  w a n t  u s  t o  

h a v e  a  g l o b a l  s y s t e m s  d i v i s i o n .  I  w a n t  u s  t o  h a v e  a  c o u p l e  o f  c l i m a t e  

s y s t e m s  p r o g r a m s .  I  w a n t  u s  t o  b e  a b l e  t o  h i r e  e c o n o m i s t s  a n d  e c o l o g i s t s  

t o  w o r k  o n  i n t e g r a t e d  a s s e s s m e n t s ,  s o  t h a t  w e  c a n  m o v e  f o r w a r d  a n d  l o o k  

a t  t h e  c o u p l i n g  a c r o s s  t h e  d i s c i p l i n e s  n e c e s s a r y  t o  d e a l  w i t h  c l i m a t e  p o l i c y  

a n d  e n v i r o n m e n t a l  p o l i c y  i s s u e s . ”

I  g u e s s  t h e  a n s w e r  I  g o t  b a c k  I  t h i n k  w h a t  R i c k  A n t h e s  s a i d  i s ,  “ I t ’ s  a  

r e a l l y  b r i l l i a n t  i d e a ,  b u t  i t ’ s  j u s t  t o o  r a d i c a l .  W e  j u s t  c a n ’t  d o  t h a t  a t  t h i s  

t i m e .  C a n  w e  d o  s o m e t h i n g  a  l i t t l e  b i t  l e s s ?  I s  t h e r e  s o m e t h i n g  e l s e ? ”

A n d  I  s t a r t e d  t o  t h i n k :  I  a m  g o i n g  t o  e n d  u p  i n  d i s c i p l i n a r y  f r u s t r a t i o n  

a t  S t a n f o r d  t o  s o m e  d e g r e e ,  b u t  a t  l e a s t  I  w i l l  h a v e  c o l l e a g u e s  f r o m  t h e s e  

p r o f e s s i o n s  t h a t  I  w a n t  t o  w o r k  w i t h .  I  a m  g o i n g  t o  e n d  u p  w i t h  

d i s c i p l i n a r y  f r u s t r a t i o n  a t  N C A R ,  a n d  I  w o n ’ t  h a v e  c o l l e a g u e s  f r o m  

e c o l o g y  a n d  e c o n o m i c s  t o  w o r k  w i t h .  I  m i g h t  a s  w e l l  j u s t  g o  t o  t h e  

u n i v e r s i t y ,  a n d  a t  l e a s t  I  w i l l  h a v e  s t u d e n t s ,  a n d  I  r e a l l y  m i s s  t h e  s t u d e n t s .  

T h e  r e a l  h e s i t a t i o n  w a s  w h a t  w a s  g o i n g  t o  h a p p e n  t o  t h e  I n t e r d i s c i p l i n a r y  

C l i m a t e  S y s t e m s  S e c t i o n  i f  I  l e f t  a n d  w a s n ’t  t h e r e  t o  p r o t e c t  t h e m  f r o m  t h e  

h o s t i l i t y  t h a t  e x i s t e d  f r o m  o t h e r  e l e m e n t s  i n  t h e  i n s t i t u t i o n  w h o  s a w  u s  a s  a  

t h r e a t  t o  t h e i r  a c c e s s  t o  r e s o u r c e s .  N e v e r t h e l e s s ,  i t  b e c a m e  c l e a r  t o  m a k e  a  

c h o i c e .  A n d  I  w a s  o n e  o f  t h e  l a s t  o n e s  l e f t  o f  t h e  o r i g i n a l  c o h o r t s  t h a t  I  h a d  

s o  e n j o y e d  i n t e r a c t i n g  w i t h — D i c k i n s o n  a n d  R a m a n a t h a n  a n d  E r i c  B a r o n ,  

a n d  I  j u s t  w a s  t h e  n e x t  c a s u a l t y .

I  r e m e m b e r  t h e  l a s t  d a y  t h a t  I  w a s  a t  N C A R  a s  a  f u l l t i m e  p e r s o n .  O h ,  

b y  t h e  w a y ,  I  n e g o t i a t e d  a  d e a l  w h e r e  I  w o u l d  s t a y  o n  a s  a  t e n  p e r c e n t  

s e n i o r  s c i e n t i s t ,  i n  o r d e r  t o  r u n  a  g r a n t  I  h a d  w i t h  t h e  U . S .  F o r e s t  S e r v i c e .  

A n d  t h a t  w a s  a g r e e d  t o ,  a n d  t h a t  l a s t e d  a b o u t  t h r e e  m o r e  y e a r s  b e f o r e  

M a u r i c e  B l a c k m a n  t e r m i n a t e d  i t .  B u t  t h a t  w a y  I  s t i l l  t r i e d  t o  m a i n t a i n  t h e  

N C A R  c o n n e c t i o n ,  I  g u e s s  s e c r e t l y  h o p i n g  t h a t  w e  w o u l d  b e  a b l e  t o  g e t  

t h a t  g l o b a l  s y s t e m s  d i v i s i o n  u p ,  a l t h o u g h  i t  d i d n ’ t  a p p e a r  l i k e  t h a t  w a s  

g o i n g  t o  h a p p e n  a t  a n y  t i m e .  I  r e m e m b e r  t h e  l a s t  d a y ,  I  t h i n k  i t  w a s  t h e  1 st 

o f  S e p t e m b e r  o n  t h e  2 0 th a n n i v e r s a r y  o f  t h e  d a y  t h a t  y o u ,  R o b e r t  a n d  I  

a r r i v e d  a t  N C A R .  A n d  i t  w a s  t h e  r e t i r e m e n t  d a y  f o r  m y  s e c r e t a r y  M a r y  

R i c k l e  i n  h e r  t h i r t e e n t h  y e a r .  A n d  I  g o t  u p  a n d  g a v e  a  s p e e c h  a b o u t  M a r y ’ s  

l o y a l  s e r v i c e ,  h e r  d e f a c t o  a s s i s t a n t  e d i t o r s h i p  o f  c l i m a t i c  c h a n g e ,  h e r  b e i n g  

a  p r e s s  a g e n t ,  a  s e c r e t a r y ,  a  c o m p u t e r  o p e r a t o r  a n d  a l l  t h e  t h i n g s  t h a t  s h e  

h a d  d o n e ,  y o u  k n o w  w h e n  p e o p l e  c o n g r a t u l a t e d  h e r  o n  h e r  l a s t  d a y .

A n d  a  g a t e k e e p e r  a s  w e l l ,  a s  I  r e c a l l .

A n d  a  g a t e k e e p e r .  S h e  w a s  t h e  w o l f  a t  t h e  d o o r  w h o  p r o t e c t e d  m y  

s c h e d u l e ,  a n d  a n  a b s o l u t e l y  p h e n o m e n a l  a s s e t  t o  m e .  I n  f a c t  I  r e m e m b e r
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t h a t  g e t t i n g  h e r  t o  w o r k  f o r  m e  t o o k  a  l i t t l e  b i t  o f  d o i n g  t h i r t e e n  y e a r s  a g o .  

M y  a r g u m e n t  w a s :  W a i t  a  m i n u t e ,  I ’m  a  s c i e n t i s t .  I  g u e s s  I  w a s  a  S e n i o r  

S c i e n t i s t  a t  t h e  t i m e ,  I  c a n ’ t  q u i t e  r e c a l l .  N o ,  I  m a y  n o t  h a v e  b e e n  a  S e n i o r  

S c i e n t i s t .  I  m a y  h a v e  j u s t  b e e n  a  S c i e n t i s t - 5 .  A n d  e v e r y  S c i e n t i s t - 5  o r  

S e n i o r  S c i e n t i s t  w a s  g e n e r a l l y  e n t i t l e d  t o  a  s u p p o r t  s c i e n t i s t  o r  a  

p r o g r a m m e r .  I  d i d n ’t  a s k  f o r  o n e ,  I  o n l y  a s k e d  f o r  a n  a d m i n i s t r a t i v e  

a s s i s t a n t ,  w h i c h  c o s t s  l e s s ,  a n d  t h a t  w a s  t h e  a r g u m e n t  I  u s e d ,  a n d  v e r y  

f o r t u n a t e l y  J o h n  F i r o r  a n d  o t h e r s  a g r e e d  t o  i t .  S o  I  h a d  M a r y .  S o  I  g a v e  

M a r y  t h e  f a r e w e l l  s p e e c h .  I t  w a s  a  w o n d e r f u l  p a r t y ,  i t  w a s  v e r y  w e l l  

a t t e n d e d .  A n d  I  s a t  t h e r e  a s  I  w a s  d o i n g  i t ,  s a y i n g  g o o d b y e  t o  h e r  o n  h e r  

t h i r t e e n t h  a n n i v e r s a r y  o f  a r r i v i n g ,  a n d  r e a l i z e d  t h i s  i s  t h e  t w e n t i e t h  

a n n i v e r s a r y  o f  [ m y ]  a r r i v i n g  a n d  I ’ m  l e a v i n g .  A n d  I  t h i n k  y o u ,  B o b ,  w e r e  

t h e  o n l y  o n e s  w h o  s a i d ,  h e y  y o u  a r e  l e a v i n g  t o o .  T h a t  h u r t .  I  r e m e m b e r  i t  

w e l l .

Y e s ,  a s  I  r e c a l l  t h e r e  w a s  a  f a r e w e l l  r e c e p t i o n  o n  t h e  t r e e  p l a z a .

R i g h t ,  f o r  M a r y ,  t h a t  I  l e d .  A n d  i t  w a s  m y  l a s t  d a y  t o o ,  a l t h o u g h  i n  s o m e  

s e n s e s  I  h a d n ’t  r e s i g n e d ,  I  k e p t  m y  t e n  p e r c e n t  p o s i t i o n .  S o  i n  a  w a y ,  I  

c o u l d  r a t i o n a l i z e  t h a t .  B u t  i t  s t i l l  r e i n f o r c e d  i n  m e  t h a t  m a y b e  I  m a d e  t h e  

r i g h t  d e c i s i o n ,  a n d  i t  w a s  t i m e  t o  g o .

O k a y ,  s o  i n  t h e  l a t e  s u m m e r / e a r l y  f a l l  o f  1 9 9 2  y o u  m a d e  t h e  c o m m i t m e n t  

t o  S t a n f o r d  U n i v e r s i t y .

N o ,  a c t u a l l y  I  m a d e  t h e  c o m m i t m e n t  i n  M a r c h ,  b u t  I  w e n t  . . .

R i g h t .

. . . i n  t h e  e a r l y  f a l l .

H o w  d i d  y o u  a d a p t  t o  t h e  c h a n g e  i n  l i f e s t y l e  o f  a  p r o f e s s o r ,  a s  o p p o s e d  t o  

a  r e s e a r c h e r ,  w i t h  o b l i g a t i o n s  o f  r e g u l a r  u n d e r g r a d u a t e  t e a c h i n g ,  a n d  

p u r s u i n g  c o n t r a c t s  o n  g r a n t s ,  a n d  e s t a b l i s h i n g  a  r e s e a r c h  p r o g r a m  o n  

c a m p u s  b a s i c a l l y  f r o m  s c r a t c h ?

I n  a  B i o l o g y  d e p a r t m e n t .

I n  a  B i o l o g y  d e p a r t m e n t ,  e s p e c i a l l y  k e e p i n g  i n  m i n d  y o u r  o w n  a c a d e m i c  

t r a i n i n g ,  w h i c h  i n v o l v e d  E n g i n e e r i n g  d e g r e e s .

R i g h t .

H o w  a c c e p t e d  w e r e  y o u  w h e n  y o u  f i n a l l y  a r r i v e d ,  a n d  t o  w h a t  e x t e n t  w e r e  

t h e  p r o m i s e s  t h a t  y o u  r e c e i v e d  i n  t h e  c o u r t s h i p  p h a s e  r e a l i z e d  w h e n  y o u  

h a d  s i g n e d  o n  t h e  d o t t e d  l i n e ?
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W e l l  w i t h  t e n  y e a r s  o f  r e t r o s p e c t ,  t h e y  a r e  b e g i n n i n g  t o  h a p p e n ,  b u t  i t  w a s  

b y  n o  m e a n s  a  h o n e y m o o n .  L e t  m e  s t a r t  b y  d i s c u s s i n g  t h e  f a c t  t h a t  a t  

N C A R ,  e v e n  w i t h  i t s  p r o b l e m s ,  I  h a d  m y  s e c r e t a r y ;  I  h a d  m y  t r a v e l  

r e s o u r c e s ;  I  h a d  m y  c o m p u t e r  t i m e ,  X e r o x e s ,  m a i l ,  o v e r h e a d  a l l  c o v e r e d .

R i g h t ,  a n d  t h a t  w a s  a l l  c o v e r e d  b y  t h e  u m b r e l l a  b a s e  b u d g e t  f r o m  

N C A R . . .

T h a t ’ s  c o r r e c t .

. . . f r o m  t h e  N S F  a n d  i t  r e q u i r e d  l i m i t e d  a m o u n t  o f  p a p e r w o r k  a n d  

p l e a d i n g .

C o r r e c t .  I  a l s o  h a d  s u b s t a n t i a l  g r a n t s  w h i c h  w a s  k e e p i n g  a b o u t  h a l f  o f  t h e  

I n t e r d i s c i p l i n a r y  C l i m a t e  S y s t e m s  s e c t i o n  o n  s o f t  m o n e y ,  b u t  t h e  o t h e r  

h a l f  w e  h a d  c o n v e r t e d  t o  h a r d  m o n e y  b y  t h e  a t t r i t i o n  o f  B o b  D i c k i n s o n  

a n d  J a c k  E d d y ,  a n d  s o  f o r t h .  A n d  t h e n  a f t e r  I  l e f t  I  t h i n k  t h a t  f r e e d  i t  f o r  

s e v e r a l  o t h e r s .  B u t  I  w a s n ’ t  g o i n g  t o  h a v e  t h a t  a t  S t a n f o r d .  I n  f a c t ,  I  w a s  

q u i t e  w o r r i e d  a b o u t  h o w  I  w a s  g o i n g  t o  m a k e  e n d s  m e e t  o v e r  t i m e .  I  w a s  

q u i t e  w o r r i e d  a b o u t  h o w  I  w a s  g o i n g  t o  r e c r u i t  g r a d u a t e  s t u d e n t s  w h o  

m i g h t  w o r k  o n  c l i m a t e  m o d e l s ,  o r  t h e  c o n n e c t i o n  o f  c l i m a t e  m o d e l s  t o  t h e  

e c o l o g y  o r  o t h e r  t h i n g s ,  i n  a n  E c o l o g y  d e p a r t m e n t  a n d  h o w  w e  w o u l d  

w o r k  t h e  p r i o r i t i e s  o n  t h a t .  A n d  I  h a d  a  s t a r t - u p  p a c k a g e  f r o m  S t a n f o r d ,  

b u t  i t  w a s  p r e t t y  l i m i t e d .  I t  w a s  g o i n g  t o  c o v e r  a  s e c r e t a r y  f o r  a  f e w  y e a r s ,  

s o m e  o f f i c e  e x p e n s e s  f o r  a  f e w  y e a r s ,  a n d  t h a t  w a s  p r e t t y  c l o s e  t o  i t .  T h e r e  

w a s n ’t  r e a l l y  a n y  t r a v e l  m o n e y .

A n d  a l s o  w a s  i t  c l e a r  i n  y o u r  m i n d  a t  t h a t  t i m e  w h i c h  w e r e  t h e  a p p r o p r i a t e  

f e d e r a l  a g e n c i e s  t o  a p p r o a c h ,  o r  w o u l d  i t  b e  b e t t e r  t o  g o  t h e  f o u n d a t i o n  

r o u t e ?

Y e s ,  a n d  I  h a d  b e c o m e  a  r a t h e r  c o n t r o v e r s i a l  c h a r a c t e r .  T h e  c o n t i n u o u s  

l i e s  a b o u t  t h e  d o u b l e  e t h i c a l  b i n d ,  t h e  f a c t  t h a t  I  w a s  g e t t i n g  i n c r e a s i n g l y  

i n t e r e s t e d  i n  t h e  p o l i c y  i m p l i c a t i o n s  o f  c l i m a t e  a n d  i n t e r d i s c i p l i n a r y  

c o n n e c t i o n s  i n  r u n n i n g  t h e  Climatic Change j o u r n a l ,  w h i c h  b y  . . .

END OF TAPE 9, SIDE 2
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TAPE 10, SIDE 1

O k a y ,  i t ’ s  n o w  i t  i s  1 2 : 0 1  a . m .  o n  S u n d a y  t h e  1 3  th o f  J a n u a r y ,  2 0 0 2 .

S o  s a y s  t h e  c l o c k .

T h e  f o u r t h  d a y  w e ’ v e  b e e n  a t  t h i s ,  a n d  . . .

E x h a u s t i o n  i s  s e t t i n g  i n .

E x h a u s t i o n  i s  b e g i n n i n g  t o  s e t  i n .  I  h a v e  a  p l a n e  t o  c a t c h  i n  a b o u t  f o u r t e e n  

h o u r s ,  s o  t h a t ’ s  a  b o u n d a r y  t o  t h i s .

Y e a h ,  I  h a v e  a  h o s p i t a l  p r o c e d u r e  i n  a b o u t  t w e n t y - f o u r .

S o — a l l  r i g h t ,  y o u  w e r e  t a l k i n g  a b o u t  i s s u e s  o f  f u n d i n g  a  r e s e a r c h  

p r o g r a m .

R i g h t .  A n d  I  s a i d  t h a t  Climatic Change h a d  j u s t  b e c o m e  t h e  j o u r n a l  o f  

r e c o r d  f o r  i n t e r d i s c i p l i n a r y  c l i m a t o l o g y .  A n d  t h a t  w a s  s o m e t h i n g  o f  w h i c h  

I  w a s  v e r y  p r o u d  a n d  w o r k i n g ,  y o u  k n o w ,  a b o u t  a  q u a r t e r  t i m e  j o b  e d i t i n g  

i t  b e c a u s e  t h e  j o u r n a l  w a s  e x p a n d i n g  s o  f a s t  [ t h a t ]  i t  t o o k  a  l o t  o f  t i m e  a n d  

e n e r g y  t o  d o  i t .  A l l  o f  t h o s e  t h i n g s  m i t i g a t e d  a g a i n s t  t h e  c a p a c i t y  t o  g e t  

f e d e r a l  g r a n t s ,  p l u s  I  h a d  h a d  t h e  s t y l e  a t  N C A R ,  g o i n g  b a c k  t o  t h e  f i r s t  

r e l a t i v e l y  u n p l e a s a n t  c o n v e r s a t i o n  I  h a d  w i t h  F r a n c i s  B r e t h e r t o n  w a r n i n g  

m e  t h a t  i f  I  d o n ’ t  d o  m y  o w n  w o r k  a n d  I  k e e p  h a v i n g  s t u d e n t s  d o  i t  f o r  m e ,  

y o u  k n o w — t h i s  i s n ’t  t h e  s t y l e  o f  t h e  r e s e a r c h  s c i e n t i s t  t h a t  w e  w a n t  r i g h t  

n o w .  E v e n  t h o u g h  F r a n c i s  c h a n g e d  h i s  v i e w s  o f  t h a t  s h o r t l y  t h e r e a f t e r ,  I  

d i d  n o t  h a v e  w i t h  m e  a t  S t a n f o r d  t h e  v e r y  p e o p l e  i n  t h e  s e c t i o n s  I  h a d  a t  

N C A R  w h e r e  I  c o u l d  s p i l l  o u t  i d e a s ,  w r i t e  g r a n t s ,  a n d  h a v e  t h e  f o l k s  w h o  

c o u l d  d o  t h e  w o r k .  I  w a s n ’ t  g o i n g  t o  s i t  t h e r e  i n  f r o n t  o f  t h e  t e r m i n a l s  a n d  

c o d e  t h e  c o d e s  a n y m o r e ,  t h a t  w a s n ’ t  w h a t  I  d i d .  S o  I  k n e w  i t  w a s  g o i n g  t o  

b e  d i f f i c u l t  t o  g o  b a c k  t o  t h e  t r a d i t i o n ,  p l u s  I  h a d  g r a n t s  w i t h  E P A  t h a t  I  

c o u l d  h a v e  t a k e n  w i t h  m e .  B u t  w h a t  w o u l d  L i n d a  M e a r n s  h a v e  d o n e  f o r  

h e r  w o r k ,  a n d  w h a t  w o u l d  w e  h a v e  d o n e  w i t h  o t h e r  m e m b e r s  o f  t h e  

g r o u p ?  S o  I  w a s n ’t  g o i n g  t o  t a k e  t h e  g r a n t s  w i t h  m e ,  I  l e f t  t h e m  b e h i n d .

S o  t h o s e  w e r e  c o n c e r n s  t h a t  I  h a d  g o i n g  i n .  I  j u s t  f e l t  t h a t  I  w o u l d  

f i n d  a  w a y  a r o u n d  t h e m — a n d  y o u  s u g g e s t e d  i t  i n  y o u r  q u e s t i o n ,  B o b ,  

w h e n  y o u  s a i d ,  “ W h a t  a b o u t  p r i v a t e  f o u n d a t i o n s ? ”  I  k n e w  t h a t  w h i l e  t h e r e  

w a s  a  c o s t  t o  m e  f o r  b e c o m i n g  i n c r e a s i n g l y  p u b l i c  a n d  c o n t r o v e r s i a l ,  

m a k i n g  i t  t o u g h e r  a n d  t o u g h e r  t o  g e t  f e d e r a l  g r a n t s ,  i t  w o u l d  b e c o m e  

e a s i e r  t o  g e t  s o m e  f o u n d a t i o n  g r a n t s  b e c a u s e  t h e y  l i k e d  p e o p l e  w i t h  t h a t  

k i n d  o f  p r o f i l e .  I n d e e d  t h a t  d i d  h a p p e n  e v e n t u a l l y .  B u t  I  d i d n ’t  h a v e  t h e m  

a t  t h e  m o m e n t ,  a n d  I  w a s  s o r t  o f  a s S u o m i n g  I  w o u l d  h i t  t h e  g r o u n d  s l o w l y  

a t  S t a n f o r d ,  a n d  w o r k  m y  u p  t o w a r d s  s u c h  g r a n t s  o v e r  a  p e r i o d  o f  a  f e w

181



Interview of Stephen H. Schneider, January 10-13, 2002

y e a r s .  A n d  I  w o u l d  j u s t  o p e r a t e  w i t h o u t  t h e  l a r g e  s t a f f  t h a t  I  w a s  u s e d  t o  

h a v i n g  f o r  a  f e w  y e a r s  a n d  s e e  h o w  i t  w o u l d  g o .  W e l l  t h e  w o r k  t h a t  I  w a s  

d o i n g  w i t h  T e r r y  R o o t  p r o g r e s s e d  v e r y  w e l l ,  a n d  w h e n  t h e  w o r k  

t r a n s f o r m e d ,  b e c a u s e  t h e  m o r e  w e  w o r k e d  t o g e t h e r ,  p a r t i c u l a r l y  w h e n  I  

w a s  i n  t h e  d i v o r c e  p r o c e e d i n g s ,  t h e  m o r e  o u r  r e l a t i o n s h i p  t r a n s f o r m e d  

f r o m  o n e  o f  p r o f e s s i o n a l  c o l l e a g u e s  t o  a  p e r s o n a l  r e l a t i o n s h i p .  A n d  t h e n  

o n  t o p  o f  e v e r y t h i n g ,  I  n o w  f o u n d  u s  d i r e c t l y  i n v o l v e d  i n  a  p e r s o n a l  

r e l a t i o n s h i p ,  a n d  n o w  a  c o m m u t i n g  r e l a t i o n s h i p  t o  M i c h i g a n ,  j u s t  a s  i n  t h e  

e a r l y  p a r t  o f  1 9 9 2 ,  j u s t  a t  t h e  t i m e  t h a t  I  w a s  a b o u t  t o  m o v e  f u r t h e r  a w a y  

t o  S t a n f o r d .  S o  t h a t  w a s  e v e n  m o r e  d a u n t i n g .  A n y h o w ,  t h a t  w a s  t h e  

s i t u a t i o n  t h a t  I  f a c e d  i n  t h e  s p r i n g  o f  1 9 9 2 ,  a s  I  w a s  p a c k i n g  u p  a n d  g e t t i n g  

r e a d y  f o r  t h e  m o v e .

I  w a s  c a l l e d  b y  a  p r o d u c e r  a t  C B S  N e w s ,  w h o  a c t u a l l y  m e t  m e  a t  t h e  

S e c o n d  W o r l d  C l i m a t e  C o n f e r e n c e ,  a n d  t o l d  m e  t h a t  h e  w a s  w r i t i n g  a  

s c r e e n p l a y  f o r  a  m a d e - f o r - T V  m o v i e  w h i c h  h e  w a s  c a l l i n g  The Fire Next 
Time, w h i c h  w a s  a  g l o b a l  w a r m i n g  d r a m a t i z a t i o n  f o r  C B S .  A n d  h e  a s k e d  

m e  a  w h o l e  b u n c h  o f  q u e s t i o n s ,  a n d  I  g a v e  h i m  l o t s  a n d  l o t s  o f  

i n f o r m a t i o n .  H e  c a l l e d  m e  b a c k  a n d  h e  s a i d ,  w e  a c t u a l l y  w o u l d  l i k e  t o  u s e  

y o u  a s  a n  a d v i s o r .  A n d  I  t o l d  h i m  t h a t  h i s  s c r i p t  w a s  c r a z y  a n d  w i l d — t h a t  

h e  c o u l d  m a i n t a i n  i t s  d r a m a t i c  i m p a c t  a n d  a t  t h e  s a m e  t i m e  n o t  m a k e  a  

m i l l i o n  m i s t a k e s  w i t h  t h e  s c i e n c e .  S o  h e  s e n t  m e  t h e  s c r i p t ,  a n d  I  d i d  a  l o t  

o f  r e w r i t i n g  a n d  t h e n  b e c a m e  t h e  s c i e n c e  a d v i s o r  t o  t h e  p r o g r a m .  H e  

i n v i t e d  m e  t o  g o  t o  L o u i s i a n a ,  w h e r e  t h e  s h o o t  w a s  t a k i n g  p l a c e ,  i n  e a r l y  

J u n e  o f  1 9 9 2  t o  M o r g a n  C i t y .

A n d  t h e  r e a s o n  f o r  M o r g a n  C i t y  i s  i t  w a s  g o i n g  t o  b e  h i t  b y  a  s u p e r  

h u r r i c a n e .  I n  f a c t ,  t h a t  w a s  s o m e t h i n g  I  s u g g e s t e d  t o  h i m  t h a t  w a s  c r e d i b l e .  

I  s a i d  t h e  s u p e r  h u r r i c a n e  c o u l d  h i t  t o m o r r o w .  I  s a i d  w h a t  c l i m a t e  c h a n g e  

w i l l  d o  i s  s o u p  i t  u p ,  m a k e  t h e  s t o r m  s u r g e  a  l i t t l e  h i g h e r  a n d  m a k e  i t  a  

l i t t l e  b i t  s t r o n g e r .  S o  t h e y  f i l m e d  i t  i n  M o r g a n  C i t y .  T h e y  s a n d b a g g e d  t h e  

s t r e e t s  a n d  t h e n  f l o o d e d  t h e  s t r e e t s  w i t h  a n  a r t i f i c i a l  f l o o d ,  y o u  k n o w ,  t o  

r e p r e s e n t  t h e  h u r r i c a n e .  I t  w a s  a c t u a l l y  t r e m e n d o u s l y  e x c i t i n g  g o i n g  

t h r o u g h  t h e  f i l m i n g  p r o c e s s .  T h e y  e v e n  d i d  s o m e t h i n g  s i l l y .  T h e y  p u t  m e  

o n  a s  m y s e l f ,  t w e n t y - f i v e  y e a r s  i n  t h e  f u t u r e  o r  f i f t y  y e a r s  i n  t h e  f u t u r e ,  

s a y i n g  t h a t  b e c a u s e  w e  m i s s e d  t h e  o p p o r t u n i t y  a f t e r  t h e  r e a l  c o n f e r e n c e  t o  

d o  s o m e t h i n g  a b o u t  c l i m a t e  c h a n g e ,  w e  n o w  h a v e  t o  l i v e  w i t h  i t —  

s o m e t h i n g  t h a t  c r i t i c s  o f  m i n e  h a v e  l a t e r  r e a l l y  c a l l e d  m e  n a m e s  f o r  d o i n g .  

B u t  I  t h o u g h t  t h a t  w a s  k i n d  o f  c u t e .

A n y h o w ,  w h i l e  I  w a s  t h e r e  m y  o f f i c e  t o l d  m e  t h a t  I  h a d  h a d  s e v e r a l  

p h o n e  c a l l s  f r o m  K e n n e t h  H o p e .  I ’v e  k n o w n  K e n n e t h  H o p e  f o r  m a n y  

y e a r s .  H e ’ s  t h e  p r o g r a m  o f f i c e r  a t  t h e  M a c A r t h u r  F o u n d a t i o n  w h o  

g e n e r a l l y  w a s  i n v o l v e d  i n  t h e  s e l e c t i o n  p r o c e s s  f o r  t h e  M a c A r t h u r  G r a n t  

F e l l o w s ,  t h e  s o - c a l l e d  g e n i u s  a w a r d s ,  w h e r e  p e o p l e  g e t  a  c o u p l e  o f  

h u n d r e d  t h o u s a n d  d o l l a r s  j u s t  b e c a u s e  t h e y  e x i s t .  A n d  I  h a d  w r i t t e n  l e t t e r s  

o f  r e c o m m e n d a t i o n  f o r  d o z e n s  o f  p e o p l e  o v e r  t h e  y e a r s ,  a n d  K e n  h a s  

c a l l e d  m e  o n  v a r i o u s  o c c a s i o n s  t o  d i s c u s s  t h e  l e t t e r s ,  a n d  c o m p a r e  v a r i o u s  

p e o p l e ,  a n d  t h i s  s o r t  o f  t h i n g .  S o  I  w a s  t o l d  b y  M a r y  t h a t  h e  w a s ,  y 'k n o w ,
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p r e t t y  a n x i o u s  t o  t a l k  t o  m e  b e c a u s e  h e  h a d  s o m e  d e c i s i o n  t o  m a k e  r i g h t  

a w a y — c o u l d  I  c a l l  h i m ?  S o  s o m e w h e r e  a r o u n d  t h e  1 2 th t a k e  a t  t h e  s e t  f o r  

m y  p r e t e n d i n g  t o  b e  i n t e r v i e w e d  ( a n d  b y  t h e  w a y ,  t h e y  b r o u g h t  i n  t h e  

a c t u a l  w e a t h e r m a n  f r o m  B a t o n  R o u g e  t o  i n t e r v i e w  m e  a s  i f  I  w a s  m e )  I  

s a i d  o h ,  o k a y  I  b e t t e r  g o  c a l l  K e n  H o p e .

I  s a i d ,  “ H i  K e n ,  w h a t ’ s  u p ? ”

A n d  h e  s a i d ,  “ W h e r e  a r e  y o u ? ”

A n d  I  s a i d ,  “ I  a m  i n  f a c t  d o i n g  m y  s c i e n c e  a d v i c e  t h i n g  a t  t h i s  s e t  i n  

L o u i s i a n a . ”

A n d  h e  s a i d ,  “ A r e  y o u  s i t t i n g  d o w n ? ”

I  s a i d ,  “ N o ,  I  a m  s t a n d i n g  u p .  W h y ,  w h a t  a r e  y o u  c a l l i n g  a b o u t ,  w h a t  

d o  y o u  n e e d  t o  k n o w ? ”

H e  s a i d ,  “ T h i s  t i m e  I  a m  c a l l i n g  a b o u t  y o u . ”

N o w  t h a t  w a s n ’t  b a d  n e w s .  A n d  I  s a i d ,  “ W o w  t h a t ’ s  r e a l l y  n i c e ,  I  a m  

r e a l l y  g l a d  t o  h e a r  t h a t . ”

A n d  h e  s a i d ,  “ Y e a h ,  I  k i n d  o f  f i g u r e d  y o u  w o u l d . ”

I  s a i d ,  “ B u t  K e n ,  o v e r  t h e  l a s t  f i v e  y e a r s  I  h a v e  b e e n  t e l l i n g  y o u  t h a t  

p e o p l e  l i k e  m e  s h o u l d n ’t  g e t  t h e s e  a w a r d s .  W e  a r e  w e l l  f u n d e d  w i t h  t w o  

m i l l i o n  d o l l a r s  i n  f e d e r a l  m o n e y .  I  h a d  a  g o o d  s a l a r y  a t  N C A R .  I  h a d  a l l  

t h o s e  t h i n g s , ”  I  s a i d ,  “ a n d  t h e r e f o r e  t h e  m o n e y  w o u l d n ’t  h e l p  v e r y  m u c h .  

B u t  I  h a v e  g o t  t o  t e l l  y o u ,  a  c o u p l e  o f  m o n t h s  a g o  I  a g r e e d  t o  g o  t o  

S t a n f o r d  a n d  I  w a s  n o t ,  I  w a s  c l u e l e s s  h o w  I  w a s  g o i n g  t o  f u n d  m y s e l f ,  s o  

t h i s  h a s  r e a l l y  c o m e  a l o n g  a t  a  g o o d  t i m e . ”

H e  s a i d ,  “ Y e s ,  w e  k n o w  t h a t  a n d  t h a t ’ s  w h y  y o u  g o t  i t  n o w . ”

S o  t h e y  h a d  a  p r e t t y  g o o d  s p y  n e t w o r k ,  a n d  i n d e e d  m y  q u e s t i o n  a s  t o  

h o w  I  w a s  g o i n g  t o  s u r v i v e  a t  S t a n f o r d  w a s  a n s w e r e d .  W e l l  t h a t  n i g h t  t h e  

p r o d u c e r  a n d  T e r r y  a n d  I  w e n t  i n t o  N e w  O r l e a n s  a n d  w e n t  t o  

C o m m a n d e r ’ s  P a l a c e ,  a n d  w e  h a d  q u i t e  a  c e l e b r a t i o n ,  w h i c h  I  a g r e e d  t o  

p a y  f o r  o v e r  t h e  M a c A r t h u r .  I n  a n y  c a s e ,  i t  p r o v e d  t o  b e  a  g o d s e n d  

b e c a u s e  I  f u n d e d  g r a d u a t e  s t u d e n t s  w i t h  i t ,  I  f u n d e d  m y  t r a v e l  w i t h  i t ,  a n d  

I  e n d e d  u p  f u n d i n g  s t u d e n t  a s s i s t a n c e  a n d  o t h e r  t h i n g s  o v e r  t h e  p e r i o d  o f  

f i v e  y e a r s  t h a t  I  h a d  i t .  A l s o  [ I ]  m e t  l o t s  o f  p e o p l e  i n  t h e  M a c A r t h u r  

F e l l o w s  w h o  r e a l l y  p r o v e d  t o  b e  w o n d e r f u l  c o l l e a g u e s  a n d  g i v i n g  m e  g o o d  

i d e a s .  S o  t h a t  w a s  t h e  b i g g e s t  p o s i t i v e  I  h a d  h a d  i n  q u i t e  s o m e  t i m e .

A n y h o w ,  b a c k  t o  w h a t  t o  d o .  [ I ]  g o t  t o  S t a n f o r d ,  a n d  h a d  a  h a l f  t i m e  

a p p o i n t m e n t  i n  t h e  D e p a r t m e n t  o f  B i o l o g y  a n d  t h e  E c o l o g y  E v o l u t i o n  

G r o u p .  I  h a d  a  h a l f  t i m e  a p p o i n t m e n t  i n  t h e  I n s t i t u t e  f o r  I n t e r n a t i o n a l  

S t u d i e s ,  w h i c h  h a d  a n  e n v i r o n m e n t a l  f o r u m ,  a n d  w a s  t h e  p l a c e  w h e r e  

r e s e a r c h  w a s  t o  b e  d o n e  a n d  w h e r e  t h e  S e n i o r  H o n o r s  p r o g r a m  w a s  t o  b e  

t a u g h t .  A n d  I  w a s  a s k e d  b y  t h e  C i v i l  E n g i n e e r i n g  D e p a r t m e n t ,  b y  B o b  

S t r e e t  a n d  J e f f  K o s e f f ,  i f  I  w o u l d  b e  w i l l i n g  t o  c o n s i d e r  b e i n g  a  c o u r t e s y  

p r o f e s s o r  i n  C i v i l  E n g i n e e r i n g ,  s o  t h a t  i f  I  t a u g h t  a  c l i m a t e  t h e o r y  a n d  

m o d e l i n g  c o u r s e ,  I  c o u l d  c r o s s - l i s t  i t  i n  C E ,  s i n c e  t h e y  h a d  a  v e r y  w e l l  

r e s p e c t e d  E n v i r o n m e n t a l  F l u i d  M e c h a n i c s  p r o g r a m .  I  a g r e e d  t o  d o  a l l  o f  

t h a t ,  a n d  s p e n t  m o s t  o f  t h e  f i r s t  y e a r  t e a c h i n g  t h e  u n d e r g r a d u a t e  S e n i o r  

H o n o r s .  T h a t ’ s  w h e r e  I  p u t  m y  e n e r g y  i n  y e a r  o n e .  [ T h e ]  s e c o n d  y e a r  I
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t a u g h t  a  c l a s s  o n  c l i m a t e  t h e o r y  m o d e l i n g  a n d  a p p l i c a t i o n s .  I  a l s o  

c o n t i n u e d  t o  d o  a b o u t  t w e n t y  l e c t u r e s  a  y e a r  t h a t  w e r e  s i n g l e  s t a n d  l e c t u r e s  

i n  c o u r s e s  r a n g i n g  f r o m  r u n n i n g  a  m o c k  p r e s s  c o n f e r e n c e  i n  t h e  

J o u r n a l i s m  S c h o o l  t o  t e a c h i n g  i n  E c o n o m i c s ,  E n v i r o n m e n t a l  E c o n o m i c s  

c l a s s e s ,  a b o u t  h o w  m o d e l i n g  w o r k s  i n  c l i m a t e  a n d  c o m p a r i n g  t h a t  t o  

e c o n o m i c  m o d e l s ;  t e a c h i n g  a  n u m b e r  o f  E c o l o g y  c l a s s e s ,  s e v e r a l  

E n g i n e e r i n g ,  G e o l o g y ,  G e o p h y s i c s ,  a n d  e s p e c i a l l y  E a r t h  S y s t e m s .  S o  i t  

w a s  l i t e r a l l y  l i k e  d o i n g  a  c o u r s e  t h a t  w a s n ’t  m y  c o u r s e .  A l t h o u g h  o f  

c o u r s e  i t  d i d n ’t  t a k e  a s  m u c h  p r e p a r a t i o n  t o  d o  t h a t ,  b e c a u s e  a  l o t  o f  t h e  

l e c t u r e s  h a d  s i m i l a r  c o n t e n t .  A n d  a g a i n ,  I  w a s  o n e  o f  t h e  f e w  g l o b a l i s t s  o n  

c a m p u s ,  a n d  i t  w a s  m y  j o b  t o  p r e s e n t  a  g l o b a l  p e r s p e c t i v e .

I  r e m e m b e r  g i v i n g  a  l e c t u r e  i n  t h e  E a r t h  S y s t e m s  i n t r o d u c t o r y  c l a s s .  

A n d  I  w a s  s h o w i n g  o n  t h e  b l a c k b o a r d  h o w  i r r a t i o n a l  i t  w a s  t h a t  p e o p l e  

w e r e  b u y i n g  f i f t y - c e n t  l i g h t  b u l b s  t h a t  w e r e  a  h u n d r e d  w a t t s ,  w h e n  t h e y  

c o u l d  h a v e  b o u g h t  ten d o l l a r  l i g h t  b u l b s  t h a t  w e r e  t w e n t y  w a t t s  f o r  t h e  

s a m e  p o w e r .  A n d  I  a s k e d  t h e  s t u d e n t s ,  w o u l d  y o u  d o  t h a t ?  T h e y  s a i d  o f  

c o u r s e  n o t ,  b e c a u s e  t h e y  a r e  i n  a  d o r m i t o r y  a n d  S t a n f o r d  p a y s  t h e  

e l e c t r i c i t y .  T h i s  i s  w h a t  w e  c a l l  a  s p l i t  i n c e n t i v e — y o u  d o n ’t  h a v e  a n  

i n c e n t i v e  t o  s a v e  t h e  m o n e y .  A n d  t h e n  I  w e n t  a n d  s h o w e d  t h e  a r i t h m e t i c  o f  

h o w ,  i f  y o u  r a n  t h e  b u l b  t e n  h o u r s  a  d a y  a t  t e n  c e n t s  p e r  k i l o w a t t  h o u r ,  y o u  

a c t u a l l y  w o u l d  s a v e  t w e n t y  d o l l a r s  a  y e a r  i n  e n e r g y ,  a n d  y o u  w o u l d  s a v e  

h a l f  a  t o n  o f  c a r b o n  d i o x i d e ,  a n d  s o m e  h u n d r e d s  o f  p o u n d s  o f  n i t r o g e n  a n d  

s u l f u r  o x i d e s ,  a n d  s o  f o r t h .

S o  I  r e m e m b e r  d o i n g  t h i s  w h i l e  b e i n g  i l l u m i n a t e d  b y  i n c a n d e s c e n t  

l i g h t  b u l b  l i g h t ,  a n d  m e n t i o n i n g  i t  t o  T e r r y  o v e r  l u n c h ,  a n d  s h e  s a i d ,  “ W h y  

c o m p l a i n ,  w h y  d o n ’ t  y o u  a s k  t h e  s t u d e n t s  t o  g o  a r o u n d  S t a n f o r d  a n d  s e e  

w h e r e  t h e  i n e f f i c i e n c i e s  a r e ? ”  S o  I  c a l l e d  f o r  v o l u n t e e r s  a n d  g o t  s i x  o r  

e i g h t  s t u d e n t s ,  a n d  s e n t  t h e m  o u t  a g a i n s t  t h e  U n i v e r s i t y — a n d  d i d  t h e y  f i n d  

i n e f f i c i e n c y .  T h e y  f o u n d  i t  i n  t h e  S t u d e n t  U n i o n ;  t h e y  f o u n d  i t  i n  t h e  

d o r m i t o r i e s .  A n d  w e  w r o t e  u p  r e p o r t s ,  a n d  I  d e m a n d e d  t h a t  t h e y  b e  

r i g o r o u s — t h a t  t h e y  d o  n o t  j u s t  c o m p l a i n ,  b u t  t h a t  t h e y  a c t u a l l y  d o  t h e  

e n g i n e e r i n g  c a l c u l a t i o n s  o f  h o w  m u c h  i t  w o u l d  c o s t  t o  c h a n g e  t h e  e n e r g y  

s y s t e m s ;  h o w  m u c h  w o u l d  b e  s a v e d ;  a n d  h o w  m a n y  t o n s  o f  C O 2; w h e n  i t  

w o u l d  b e c o m e  c o s t  b e n e f i c i a l .  S u p p o s i n g  i t  w e r e  c o s t  b e n e f i c i a l  w i t h  a  

g i v e n  c a r b o n  t a x ,  a n d  s o  f o r t h .  A n d  t h a t  t h e n  l e d  t o  t e a c h i n g  a  c l a s s  o n  

e n e r g y  e f f i c i e n c y  i n  t h e  r e a l  w o r l d ,  w h i c h  I  d i d  t h e  f o l l o w i n g  y e a r  i n  E a r t h  

S y s t e m s  a n d  i n  C i v i l  E n g i n e e r i n g .

A n d  I  f o u n d  t h o s e  v e r y  r e w a r d i n g ,  a n d  t h a t  w a s  e x a c t l y  w h a t  I  h a d  

b e e n  m i s s i n g  t h e  p a s t  f o u r  o r  f i v e  y e a r s  i n  N C A R ,  w h i c h  i s  t h a t  b r o a d ,  

y ’ k n o w ,  e x c i t i n g  n e w  s e t  o f  t h i n g s  t o  d o  w i t h  s t u d e n t s .  I  c e r t a i n l y  t h o u g h t  

t h e  I n t e r d i s c i p l i n a r y  C l i m a t e  S y s t e m s  S e c t i o n  w a s  d o i n g  t h e  k i n d  o f  w o r k  

t h a t  I  l i k e d .  W h a t  w a s  m i s s i n g  i s  I  d i d n ’t  h a v e  a n y  w o r k e r s ,  I  h a d  s t u d e n t s .  

A n d  i t ’ s  v e r y  h a r d  t o  h a v e  t h e m  r u n  d i f f e r e n t i a l  e q u a t i o n s  f o r  y o u .  S o  I  

h a d  l e a r n e d  t h a t  t h e r e  w a s  a  d i f f e r e n c e .  I t  w a s  e s s e n t i a l l y  s t u d e n t s  v e r s u s  

w o r k e r s .  A n d  I  h a d  t h e  a d v a n t a g e  o f  o n e  i n  o n e  p l a c e ,  a n d  t h e  o t h e r  i n  t h e

184



Interview of Stephen H. Schneider, January 10-13, 2002

o t h e r .  A n d  t h e y  w e r e n ’t  d i f f e r e n t ;  t h e y  w e r e n ’t  b e t t e r .  I ’ m  s o r r y ,  t h e y  

w e r e n ’t  b e t t e r ;  t h e y  w e r e  d i f f e r e n t .

H o w e v e r ,  I  h a d  a n  e x p e r i e n c e  s o o n  t h a t  r e a l l y  p r o v e d  t o  b e  e x c i t i n g .  

O n e  o f ,  i n  f a c t  t w o  o f  m y  s t u d e n t s  w h o  w e r e  i n v o l v e d  i n  t h e  e n e r g y  

e f f i c i e n c y  p r o j e c t  b e c a m e  a d v i s e e s  o f  m i n e  f o r  t h e i r  S e n i o r  H o n o r s  t h e s i s  

i n  t h e  I n s t i t u t e  f o r  I n t e r n a t i o n a l  S t u d i e s ,  w h i c h  i s  c a l l e d  t h e  G o l d m a n  

H o n o r s  c o u r s e  ( t h e  c o u r s e  I  t a u g h t  w i t h  D o n  K e n n e d y  a n d  L a r r y  G o u l d e r  

a n d  R o z  N a y l o r ) .  A n d  I  h a d  n e v e r  s e e n  u n d e r g r a d u a t e s  t h i s  g o o d .  T h e y  

w e r e  a s  g o o d  a s  a  l o t  o f  m a s t e r s ’ a n d  b e t t e r  g r a d u a t e  s t u d e n t s  t h a t  I  h a d .  

A n d  o n e  s t u d e n t ,  C h r i s  Y a n g ,  w h o  i s  n o w  a t  P r i n c e t o n ,  a n d  a n o t h e r ,  E r i c  

S e l l m a n ,  w h o  e v e n t u a l l y  w e n t  o n  t o  H a r v a r d  L a w  S c h o o l  a n d  g o t  a  l a w  

d e g r e e .

W e  a c t u a l l y  w r o t e  p a p e r s  i n  j o u r n a l s ,  w h i c h  w a s  t h e  s e n i o r  h o n o r s  

p r o j e c t s  o f  t h e s e  s t u d e n t s .  N o w  t h e  w r i t i n g  w a s  w a y  t o o  t u r g i d ,  a n d  n o t  a t  

t h e  p r o f e s s i o n a l  l e v e l .  A n d  I  u s e d  t h e  m o n e y  I  h a d  f r o m  M a c A r t h u r  t o  h i r e  

t h e m  t o  s t a y  o v e r  t h e  s u m m e r  a n d  i n t o  t h e  f a l l .  B o t h  o f  t h e m  w e r e  g e t t i n g  

c o - t e r m i n a l  m a s t e r s ,  s o  t h e y  w e r e  s t i l l  a r o u n d  t h e  y e a r  a f t e r  t h e i r  s e n i o r  

y e a r .  A n d  I  d i d  a  l o t  o f  r e w r i t i n g  t o  g e t  t h o s e  p a p e r s  o u t .  B u t  I  s o o n  f o u n d  

o u t  t h a t  I  w a s  g o i n g  t o  b e  w r i t i n g  m y  p a p e r s  w i t h  u n d e r g r a d u a t e s ,  r a t h e r  

t h a n  w i t h  g r a d u a t e  s t u d e n t s .  B e c a u s e  i t  w a s  d i f f i c u l t  t o  g e t  g r a d u a t e  

s t u d e n t s  w h o  w o u l d  a p p l y  t o  w o r k  w i t h  m e  i n  a  B i o l o g y  d e p a r t m e n t .  I  w a s  

o n  t h e  c o m m i t t e e  o f  m a n y  m a n y  o f  t h e  B i o l o g y  g r a d u a t e  s t u d e n t s ,  b u t  I  

w a s  a g a i n  t h e  c o n s u l t a n t  o n  g l o b a l  i s s u e s  a n d  c l i m a t e  i s s u e s  a n d  m o d e l i n g  

i s s u e s ,  r a t h e r  t h a n  t h e  p r i m e  p e r s o n  w h o  w o u l d  b e  p u b l i s h i n g  p a p e r s  w i t h  

t h e m .  I  w a s  a b l e  t o  p u b l i s h  p a p e r s  w i t h  T e r r y  o n  c o n n e c t i n g  i n  c l i m a t e  a n d  

e c o l o g y  a c r o s s  t h e  s c a l e s .  A n d  I  b e g a n  a  c o l l a b o r a t i o n  t h a t  w a s  v e r y  

v a l u a b l e  f o r  m e  w i t h  t h e  e c o n o m i s t  L a r r y  G o u l d e r .

N o w  t h a t  c a m e  a b o u t  i n  a n  i n t e r e s t i n g  w a y .  I n  t h e  1 9 8 0 ’ s  I  s p e n t  a  

g r e a t  d e a l  o f  t i m e  d e b a t i n g ,  a n d  e n j o y i n g  m y  d e b a t e s  w i t h  a  v e r y  b r i l l i a n t  

e c o n o m i s t ,  B i l l  N o r d h a u s .  B i l l  p u t  t o g e t h e r  a n  e c o n o m i c  m o d e l  i n  w h i c h  

h e  w e i g h e d  t h e  c o s t s  t o  t h e  e c o n o m y  o f  c l i m a t e  c h a n g e ,  w h i c h  i s  s o - c a l l e d  

“ c l i m a t e  d a m a g e ”  a g a i n s t  c o s t s  t o  t h e  e c o n o m y  o f  f i x i n g  t h e  c l i m a t e  

c h a n g e  v i a  i m p o s i n g  a  c a r b o n  t a x .  A n d  t h e n  h e  t r i e d  t o  b a l a n c e  t h o s e  i n  a  

s o - c a l l e d  “ o p t i m i z a t i o n . ”  W e l l  i n  o r d e r  t o  d o  t h a t ,  h e  h a d  t o  k n o w  h o w  

m u c h  t h e  c l i m a t e  w o u l d  c h a n g e ,  g i v e n  a n  a m o u n t  o f  C O 2 e m i s s i o n s .  S o  

h e  i n v e n t e d  a  v e r y  s i m p l e  c a r b o n  c y c l e  m o d e l .  A n d  h e  c a l l e d  m e  a n d  

a s k e d  m e ,  “ W h a t  w o u l d  b e  a  g o o d  c l i m a t e  m o d e l ? ”

A n d  I  s a i d ,  “ W e l l ,  y o u r  e c o n o m i c  m o d e l  i s  g l o b a l l y  a v e r a g e ,  s o  l e t  

m e  g i v e  y o u  a  g l o b a l l y  a v e r a g e  c l i m a t e  m o d e l . ”

A n d  I  g a v e  h i m  t h e  t w o - b o x ,  t h e  u p p e r  a n d  d e e p  o c e a n  m o d e l  o f  

S c h n e i d e r  a n d  T h o m p s o n  1 9 8 1 ,  w h i c h  w a s  o u r  p a p e r  t h a t  f i r s t  a r g u e d  t h a t  

t h e  C O 2 p r o b l e m  r e q u i r e d  a  t r a n s i e n t ,  r a t h e r  t h a n  a n  e q u i l i b r i u m  

c a l c u l a t i o n .  B i l l  w a s  a b l e  t o  s i m p l y  c o d e  t h e s e  d i f f e r e n t i a l  e q u a t i o n s ,  a n d  

c o u p l e d  t h e m  i n t o  h i s  m o d e l ,  a n d  c a m e  u p  w i t h  t h e  f i r s t  s o r t  o f  s i m p l e  

i n t e g r a t e d  a s s e s s m e n t  m o d e l  t h a t  c o u p l e d  t h e  c l i m a t e  m o d e l  a n d  a  c a r b o n  

c y c l e  m o d e l  a n d  a n  e c o n o m i c s  m o d e l .  T h e  p r o b l e m  w a s  t h a t  h e  a s s u m e d
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t h a t  t h e  d a m a g e s  t o  t h e  e a r t h ’ s  e c o n o m y  f r o m  c l i m a t e  c h a n g e  w o u l d  b e  

m i n i m a l .  H e  r e a s o n e d  t h a t  t h e  1 9 8 8  h e a t  w a v e s  c u t  o u t  o n e - t h i r d  o f  t h e  

a g r i c u l t u r a l  p r o d u c t i v i t y  i n  t h e  U . S .  A n d  i f  t h a t  w a s  g o i n g  t o  b e  a  t y p i c a l  

g l o b a l  w a r m i n g  y e a r  i n  t h e  f u t u r e ,  t h a t  h e  s h o u l d  f i g u r e  o u t  w h a t  t h e  c o s t s  

t o  t h e  e c o n o m y  w e r e .  B u t  a g r i c u l t u r e  i s  o n l y  3 %  o f  t h e  U . S .  e c o n o m y ,  h e  

r e a s o n e d ,  a n d  i t  c u t  o u t  a  t h i r d  o f  i t ,  s o  l e t ’ s  j u s t  a s s u m e  t h e  d a m a g e s  a r e  

1 % .

S o  i m m e d i a t e l y  I  s t a r t e d  f i g h t i n g  w i t h  B i l l :  W e l l  w h a t  a b o u t  n a t u r e ,  

a n d  w h a t  a b o u t  c o a s t l i n e s ,  a n d  w h a t  a b o u t  t h e  b o a t  p e o p l e  t h a t  w o u l d  b e  

c r e a t e d  i n  B a n g l a d e s h  w h i c h  m i g h t  d e s t a b i l i z e  A s i a ?

“ O h  t h a t ’ s  a l l  s p e c u l a t i v e ,  a n d  w e  d o n ’t  k n o w  w h a t  t h a t  i s . ”

A n d  I  w a s  u n a b l e  t o  c o n v i n c e  B i l l  t o  c h a n g e  a w a y  f r o m  h i s  1 % .  I  

t h i n k  h e  u p p e d  i t  t o  1 . 2 5 % .  A n y h o w ,  w e  w e r e  b o t h  o n  t h e  S o c i a l  S c i e n c e  

R e s e a r c h  C o u n c i l ’ s  c o m m i t t e e  o n  e n v i r o n m e n t .  A n d  h e  p r e s e n t e d  t h e  

r e s u l t s  o f  D I C E ,  t h a t ’ s  h i s  m o d e l ,  t h e  D y n a m i c  I n t e g r a t e d  C l i m a t e  

E c o n o m y  m o d e l ,  t o  t h e  c o m m i t t e e  a  l i t t l e  b i t  b e f o r e  t h e  m o d e l  a p p e a r e d  i n  

Science Magazine s h o r t l y  t h e r e a f t e r .  A n d  i n  i t  h e  w e n t  o v e r  t h e  

r e c o m m e n d a t i o n  o f  h i s  m o d e l ,  w h i c h  i s  a  m i n i m a l  c a r b o n  t a x  o f  f i v e  

d o l l a r s  a  t o n ,  r i s i n g  t o  m a y b e  t w e n t y - f i v e  o r  f i f t y  d o l l a r s  a  t o n  a t  t h e  e n d  o f  

t h e  t w e n t y - f i r s t  c e n t u r y .  A n d  t h i s  w a s  o n l y  g o i n g  t o  o f f s e t  a  f e w  p e r c e n t  o f  

t h e  g l o b a l  w a r m i n g .  I n  o t h e r  w o r d s ,  t h e  o p t i m a l  s o l u t i o n  o f  t h i s  e c o n o m i c  

m o d e l  w a s  t o  e s s e n t i a l l y  d o  n o t h i n g .  O b v i o u s l y ,  I  d i d n ’t  l i k e  i t  a n d  w e  h a d  

l o n g  d e b a t e s .

H e  a l s o  r a n  a  c a s e  w i t h  w h a t  h e  c a l l e d  “ t h e  D r a c o n i a n  2 0 %  c u t “ —  

p r e c i s e l y  t h a t  w h i c h  i n  1 9 8 8  t h e  W o r l d  C l i m a t e  C o n f e r e n c e ,  t h a t  i s  t h e  

N G O  W o r l d  C l i m a t e  C o n f e r e n c e  i n  T o r o n t o ,  h a d  c a l l e d  f o r  g o v e r n m e n t s  

t o  d o .  A n d  h e  c l a i m e d  t h a t  i t  w o u l d  c o s t  t r i l l i o n s  o f  d o l l a r s  t o  d o  t h i s ,  a n d  

i t  w a s  n o t  o p t i m a l  a n d  t o o  e x p e n s i v e .  F i n a l l y  h e  s h o w e d  a  p i c t u r e .  A n d  

t h i s  p i c t u r e  w a s  o f  t h e  g r o w t h  r a t e  o f  t h e  w o r l d  e c o n o m y  o v e r  t h e  

h u n d r e d - y e a r  p e r i o d  f r o m  1 9 9 0  t o  2 1 0 0 .  A n d  i t  w a s  a b o u t  a  4 5 0 %  g r o w t h  

r a t e  i n  p e r s o n a l  w e a l t h .  A n d  w h a t  a b s o l u t e l y  s t u n n e d  m e  i s  w h e n  h e  

p l o t t e d  o n  t h e  s a m e  g r a p h  w h a t  t h e  g r o w t h  r a t e  i n  t h e  w o r l d  e c o n o m y  

w o u l d  b e  i n  t h e  m o d e l  f o r  t h e  D r a c o n i a n  2 0 %  c u t ,  w h i c h  a c t u a l l y  r e d u c e d  

g l o b a l  w a r m i n g  b y  a b o u t  4 0 % ,  w h e r e a s  h i s  o p t i m a l  m o d e l  r e d u c e d  i t  b y  

s o m e t h i n g  l i k e  4 % .  I t  t u r n e d  o u t  t h a t  i n s t e a d  o f  g e t t i n g  a  4 5 0 %  i n c r e a s e  i n  

p e r s o n a l  w e a l t h  i n  2 0 9 0 ,  a s  h e  g o t  i n  t h e  o p t i m a l  r u n ,  i t  w a s  d e l a y e d  t o  

2 1 0 0 .

A n d  I  s a i d ,  “ Y o u  m e a n  t o  s a y  t h e  i n s u r a n c e  p r e m i u m  f o r  c u t t i n g  4 0 %  

o f  g l o b a l  w a r m i n g  a w a y  i s  t o  d e l a y  g e t t i n g  4 5 0 %  r i c h e r  b y  o n l y  t e n  y e a r s ?  

D o n ’t  y o u  t h i n k  t h a t ’ s  p r e t t y  c h e a p ? ”

A n d  h e  s a i d ,  “ O h  b u t  i t ’ s  n o t  e c o n o m i c a l l y  e f f i c i e n t . ”

A n d  I  s a i d ,  “ S o u n d s  l i k e  r e l i g i o n ,  B i l l . ”

S o  w e  h a d  t h i s  a r g u m e n t .  A n d  I  r e m e m b e r  T o m  S h e l l i n g ,  w h o  w a s  

a l s o  o n  t h e  c o m m i t t e e  i n  t h e  r o o m  s a i d ,  “ Y o u  k n o w ,  B i l l ,  i f  y o u  d r e w  

t h o s e  t w o  g r a p h s  w i t h  a  t h i c k  p e n ,  y o u  w o u l d n ’ t  e v e n  b e  a b l e  t o  t e l l  t h e  

d i f f e r e n c e  b e t w e e n  t h e  t w o  o f  t h e m ! ”
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S o  t h e n  t h e  a r g u m e n t  b e c a m e  w h e t h e r  i t  w a s  i n  f a c t  a  c h e a p  

i n s u r a n c e  p o l i c y .  W e l l  w h e n  D I C E  c a m e  o u t  a  c o u p l e  o f  m o n t h s  l a t e r ,  i n  

Science, t h a t  g r a p h  w a s  n o t  p r e s e n t .  S o  I  w r o t e  a  l e t t e r  t o  Science a n d  s a i d  

t o  t h e  r e a d e r s :  L e t ’ s  g o  t o  t h e  g r a p h  t h a t  w a s  i n  B i l l ’ s  l o n g e r  p r e - p r i n t ,  a n d  

l e t ’ s  d i s c u s s  t h e  f a c t  t h a t ,  w h i l e  h e  i s  a d v o c a t i n g  a  s m a l l  c a r b o n  t a x ,  i t  

m a k e s  v e r y  l i t t l e  d i f f e r e n c e .  T h e  l a r g e r  t a x ,  w h i c h  h e  q u i t e  r e s p o n s i b l y  r a n  

i n  h i s  m o d e l ,  s h o w e d  v e r y  l i t t l e  e c o n o m i c  i m p a c t .  T h e  s t a t e m e n t s  b e i n g  

m a d e  b y  t h e  f o s s i l  f u e l  i n d u s t r y  a n d  S u n u n u  a n d  o t h e r s  t h a t  t h i s  w o u l d  

b a n k r u p t  t h e  c o u n t r y  w e r e  u t t e r  n o n s e n s e .  T h e r e  w a s  a l m o s t  a n  

i n d i s t i n g u i s h a b l e  g r o w t h  p r o f i l e ,  w i t h  o r  w i t h o u t  t h e  l a r g e  c a r b o n  t a x  t h a t  

c o u l d  m a k e  a  b i g  d i f f e r e n c e  i n  g l o b a l  w a r m i n g .

N o r d h a u s  w r o t e  b a c k  s a y i n g  e s s e n t i a l l y  t h e  s a m e  t h i n g ,  w h i c h  i s :

Y e s ,  b u t  e f f i c i e n c y  i s  i m p o r t a n t .  T h e r e  a r e  a l l  k i n d s  o f  o t h e r  p r o j e c t s  w e  

c o u l d  d o  w h i c h  c o u l d  m a k e  t h e  s a m e  c l a i m .

B a c k  t o  S t a n f o r d — t h e r e  a r e  a  n u m b e r  o f  e c o n o m i s t s  a t  S t a n f o r d  

c o n n e c t e d  w i t h  t h e  s o - c a l l e d  E n e r g y  M o d e l i n g  F o r u m  o r  E M F — J o h n  

W y a t t ,  A l a n  M a n n ,  a n d  t h e n  s o m e  n o n - S t a n f o r d  e c o n o m i s t s  s u c h  a s  R i c h  

R i c h e l s  f r o m  E p r y  a n d  S t e v e n  P e c k  f r o m  E p r y ,  a s  w e l l  a s  o t h e r  S t a n f o r d  

e c o n o m i s t s  w h o  w e r e  n o t  d i r e c t l y  i n v o l v e d  i n  E M F  b u t  w h o  a r e  i n t e r e s t e d  

i n  e n v i r o n m e n t a l  e c o n o m i c s .  O n e  w a s  L a r r y  G o u l d e r ,  a n d  o n e  w a s  t h e  

N o b e l  L a u r e a t e  K e n  A r r o w ,  a  b r i l l i a n t  m a n  a b o u t  s e v e n t y  a t  t h e  t i m e ,  b u t  

w i t h  a l l  h i s  f a c u l t i e s  a n d  a r t i c u l a t e n e s s .  E v e r y  m o n t h  t h e y  g o t  t o g e t h e r  

( a n d  i t  a l s o  i n c l u d e d  a  B u s i n e s s  S c h o o l  p r o f e s s o r  a n d  s o m e o n e  f r o m  t h e  

H o o v e r  I n s t i t u t i o n )  t o  d i s c u s s  v a r i o u s  e n v i r o n m e n t a l  e c o n o m i c  i s s u e s .

A n d  t h e y  c a l l e d  i t  t h e  N F L ,  w h i c h  s t o o d  f o r  “ N o  F r e e  L u n c h . ”  E v e r y b o d y  

h a d  t o  p a y  f o r  t h e i r  o w n .  A f t e r  a l l ,  t h e y  w e r e  e c o n o m i s t s ,  s o  t h e r e  w a s  

g o i n g  t o  b e  n o  f r e e  l u n c h .  A n d  I  a t t e n d e d  o n e  o r  t w o  o f  t h e s e .  A n d  t h e n  

o n e  o f  t h e  e c o n o m i s t s ,  I  g u e s s  i t  w a s  A l a n  M a n n ,  s a w  m y  l e t t e r  i n  Science 
a n d  h e  s a i d ,  “ O k a y  S t e v e ,  w h a t  a r e  y o u  g o i n g  t o  s a y  a b o u t  u s  t o  c o m p l a i n ?  

L e t ’ s  h a v e  i t  o u t  h e r e  i n  p r i v a t e  b e f o r e  w e  h a v e  i t  o u t  i n  p u b l i c . ”

A n d  I  s a i d ,  “ O k a y ,  I  h a v e  a  p r o b l e m .  I  d o n ’t  u n d e r s t a n d  s o m e t h i n g .  

W h e n  y o u  p e o p l e  r u n  y o u r  e c o n o m i c  m o d e l s ,  w h a t  a r e  y o u  a s S u o m i n g  f o r  

t e c h n o l o g y ? ”

R e m e m b e r ,  I  w a s  t r a i n e d  i n  E n g i n e e r i n g ,  a n d  I  a l s o  h a d  o n e  c o u r s e  i n  

E c o n o m i c s  w h e r e  I  r e m e m b e r  b e i n g  t o l d  t h a t  i f  y o u  a r e  i n  a n  i n d u s t r y  w i t h  

m u l t i p l e  c o m p e t i t o r s ,  i f  t h e  p r i c e  o f  o n e  o f  t h e i r  p r o d u c t s  g o e s  u p ,  t h e n  t h e  

o t h e r  c o m p e t i t o r s  w i l l  i n v e s t  m o r e  m o n e y  i n  r e s e a r c h ,  d e v e l o p m e n t ,  

a d v e r t i s i n g  a n d  w h a t e v e r ,  b e c a u s e  t h e y ’ l l  s e e  a n  o p p o r t u n i t y  f o r  a  b e t t e r  

m a r k e t  s h a r e .

A n d  I  s a i d ,  “ S o  h o w  d o  y o u  a c c o u n t  i n  y o u r  m o d e l  f o r  t h e  f a c t  t h a t  i f  

t h e  p r i c e  o f  f o s s i l  f u e l  w e n t  u p  b e c a u s e  o f  a  c a r b o n  t a x  o r  s o m e  o t h e r  

p o l i c y ,  t h a t  p e o p l e  w o u l d  i n v e s t  m o r e  h e a v i l y  i n  a l t e r n a t i v e s ,  l i k e  s o l a r  o r  

w i n d  o r  f u e l  c e l l s ,  o r  e v e n  n u c l e a r ? ”

A n d  A l a n  M a n n  s a i d ,  “ W e l l ,  w e  d e a l  w i t h  t h a t  w i t h  a  s p e c i a l  

p a r a m e t e r  w h i c h  w e  c a l l  A E E I . ”

I  s a i d ,  “ W e l l  w h a t  i s  A E E I  a g a i n ? ”
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A n d  t h e y  s a i d ,  “ W e l l  i t  s t a n d s  f o r  A u t o n o m o u s  E n e r g y  E f f i c i e n c y  

I m p r o v e m e n t . ”

I  s a i d ,  “ W h a t  d o  y o u  m e a n  [ b y ]  ‘ a u t o n o m o u s ’ ? ”

“ W e l l ,  t h a t  m e a n s  t h a t  o v e r  t i m e  p e o p l e  m a k e  m o r e  d i s c o v e r i e s  a s  

t h e y  l e a r n  m o r e . ”

I  s a i d ,  “ D i d  t h e s e  d i s c o v e r i e s  o c c u r  i n  t h e  s h o w e r ,  o r  d i d  t h e y  o c c u r  

b e c a u s e  o f  i n v e s t m e n t ? ”

“ W e l l ,  t h e y  o c c u r r e d  b e c a u s e  o f  t h e  i n v e s t m e n t . ”

I  s a i d ,  “ W e l l  w h a t  i s  t h e  f e e d b a c k  t h a t  y o u  u s e  i n  t h e  m o d e l ,  w h i c h  

d e t e r m i n e s  t h e  r a t e  o f  i n v e s t m e n t  a s  a  f u n c t i o n  o f  t h e  p r i c e  o f  

c o n v e n t i o n a l ,  t h a t  i s  c a r b o n  e n e r g y ? ”

E v e r y b o d y  a r o u n d  t h e  t a b l e  s m i l e d .  I  s a i d ,  “ W h a t ’ s  s o  f u n n y ? ”

A n d  A l a n  s a i d ,  “ W e l l ,  t h e r e  i s  n o  e m p i r i c a l  d a t a  o n  t h a t . ”

I  s a i d ,  “ Y o u  d o n ’t  n e e d  d a t a .  Y o u  h a v e  t o  t h i n k  l i k e  a  p h y s i c i s t . ”  

T h e y  s a i d ,  “ W h a t  d o  y o u  m e a n ? ”

I  s a i d ,  “ I f  w e  k n o w  t h a t  t w o  p r o c e s s e s  a r e  f u n c t i o n a l l y  r e l a t e d ,  b u t  

w e  d o n ’t  k n o w  t h e  f u n c t i o n ,  w e  m a k e  o n e  u p ! ”

A n d  t h e y  a l l  l o o k e d  a t  m e  i n  h o r r o r ,  t h e s e  e m p i r i c a l l y  d r i v e n  

e c o n o m i s t s ,  a n d  I  s a i d ,  “ F o r  e x a m p l e ,  w e  w r i t e  d o w n  a  d i f f u s i o n  e q u a t i o n .  

W e  d o n ’t  k n o w  w h a t  t h e  d i f f u s i o n  c o e f f i c i e n t  i s ,  s o  w e  w r i t e  a  h i g h  o n e ,  a  

m e d i u m  o n e ,  a n d  a  l o w  o n e .  W e  r u n  i t  i n  t h e  m o d e l ;  t h e n  w e  g o  o u t  a n d  d o  

e x p e r i m e n t s .  W e  g a t h e r  d a t a ,  a n d  w e  f i n d  o u t  o h  w e  w e r e  w r o n g ,  i t  r e a l l y  

i s n ’t  d i f f u s i o n — i t ’ s  r e a l l y  d o u b l e  d i f f u s i o n .  A n d  t h e n  w e  d o  s o m e  m o r e  

e x p e r i m e n t s ,  a n d  w e  f i n d  o u t  n o ,  i t  w a s n ’t  r e a l l y  d o u b l e  d i f f u s i o n ;  i t  w a s  

i n v e c t i o n  d i f f u s i o n — a n d  t h e n  w e  s t a r t  t o  c o n v e r g e  o n  a  m u c h  b e t t e r  

m o d e l .  B u t  y o u  k n o w ,  t w e n t y  y e a r s  l a t e r  w h e n  w e  f i n a l l y  l e a r n  t h a t ,  w e  

d i s c o v e r  i n  t h e  e n d  i t  i s  s t i l l  b e t t e r  i f  w e  h a d  p i c k e d  a n  a v e r a g e  d i f f u s i o n  

c o e f f i c i e n t ,  r a t h e r  t h a n  n o t h i n g ! ”

A n d  t h e y  j u s t  s a i d ,  “ W e l l ,  y o u  k n o w  w e  a r e  e m p i r i c a l l y  d r i v e n . ”

I  s a i d ,  “ B u t  y o u  j u s t  a d m i t t e d  t h a t  t h e s e  p r o c e s s e s  a r e  r e a l .  W h y  c a n ’ t  

w e  m a k e  u p  a  r e a s o n a b l e  f u n c t i o n ,  u s e  s o m e  e m p i r i c i s m  t o  b o u n d  i t ,  a n d  

t h e n  d o  s e n s i t i v i t y  a n a l y s i s ? ”

S o  L a r r y  G o u l d e r  c a m e  o v e r  t o  m e  a f t e r w a r d .  H e  s a i d ,  “ L e t ’ s  d o  i t ,  

I ’v e  g o t  a  m o d e l .  L e t ’ s  w o r k  t o g e t h e r ,  a n d  l e t ’ s  d o  i t . ”

S o  f o r  t h e  n e x t  s e v e r a l  y e a r s  w e  c a m e  u p  w i t h  w h a t  w e  c a l l e d  a n  I T C  

m o d e l ,  a n  I n d u c e d  T e c h n i c a l  C h a n g e  m o d e l ,  w h i c h  w a s  r e a l l y  n o t h i n g  

m o r e  t h a n  t h e  k i n d  o f  w o r k  I  d i d  w i t h  G a l c h e n  o r  w i t h  S t a r l y  T h o m p s o n  

y e a r s  e a r l i e r .  I t  w a s  p u t t i n g  i n  f i r s t  o r d e r  f e e d b a c k s  t h a t  w e  k n e w  

i n t e l l e c t u a l l y  h a d  t o  b e  t h e r e ,  t h a t  w e r e  d i f f i c u l t  t o  d e f i n e  e m p i r i c a l l y ,  b u t  

t h a t  w e  c o u l d  d o  s e n s i t i v i t y  a n a l y s e s  w i t h .  S o  L a r r y  a n d  I  p u t  t h i s  i n t o  h i s  

g e n e r a l  e q u i l i b r i u m  m o d e l .  N o w  I  d i d n ’t  k n o w  w h a t  g e n e r a l  e q u i l i b r i u m  

w a s  a t  t h e  t i m e — I  h a d  a c t u a l l y  r e a d  a b o u t  i t ,  b u t  I  d i d n ’ t  d e e p l y  

u n d e r s t a n d  i t .  S o  w e  w o u l d  h a v e  m o n t h l y  l u n c h e s  f o r  t h e  n e x t  s e v e r a l  

y e a r s ,  w h e r e  I  w o u l d  e x p l a i n  h o w  c l i m a t e  w o r k e d ,  a n d  h e  w o u l d  e x p l a i n  

h o w  e c o n o m i c s  w o r k .  A n d  t h e n  I  w a s  i n v i t e d  b y  A l a n  M a n n  a n d  R i c h  

R i c h e l s  a n d  J o h n  W y a t t ,  w h o  w a s  t h e  h e a d  o f  t h e  E n e r g y  M o d e l i n g
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F o r u m ,  t o  g o  t o  w o r k s h o p s  i n  s n o w  m a s s  a n d  t h e y  a s k e d  m e  t o  b e  t h e  

h o u s e  c r i t i c .  I  w a s  t o  l i s t e n  t o  t h e  i n t e g r a t e d  a s s e s s m e n t  m o d e l  t a l k s ,  a n d  

t h e n  I  w a s  s u p p o s e d  t o  c r i t i q u e  t h e m .  A n d  I  c r i t i q u e d  t h e m  f o r  m i s s i n g  

i n d u c e d  t e c h n i c a l  c h a n g e .  A n d  I  c r i t i q u e d  t h e m  f o r  u s i n g  v e r y  h i g h  

d i s c o u n t  r a t e s  t h a t  w e r e  h i g h e r  t h a n  h i s t o r i c a l  g r o w t h  r a t e s  i n  c a p i t a l .  A n d  

I  w o u l d  c r i t i q u e  t h e m  b e c a u s e  t h e  o n l y  t h i n g s  t h a t  t h e y  c o n s i d e r e d  i n  

c l i m a t e  d a m a g e  w e r e  t h i n g s  t r a d e d  i n  m a r k e t s .  T h e y  l e f t  o u t  a l t o g e t h e r  

w h a t  w o u l d  h a p p e n  t o  n a t u r e .  T h e y  l e f t  o u t  c o m b a t  t h a t  m i g h t  b e  i n d u c e d  

b y  b o a t  p e o p l e .  A n d  s l o w l y  o v e r  t i m e ,  t h e y  l e a r n e d  f r o m  m e ,  a n d  I  l e a r n e d  

f r o m  t h e m .

T h i s  m u l t i d i s c i p l i n a r y  c o m m u n i t y  t h e n  b e g a n  t o  i n v i t e  m o r e  

e c o l o g i s t s ,  m o r e  c l i m a t e  m o d e l i n g  p e o p l e .  M i k e  S c h l e s i n g e r  b e c a m e  a  

r e g u l a r ;  T o m  W i g l e y  w a s  i n v i t e d ;  S t e v e  P a c a l a  f r o m  P r i n c e t o n  w a s  a  

r e g u l a r  i n  e c o l o g y ;  T e r r y  R o o t  w a s  i n v i t e d .  A n d  s l o w l y  t h e  d i s c o n n e c t i o n  

b e t w e e n  t h e s e  p e o p l e  w h o  d i d n ’t  k n o w  e a c h  o t h e r ’ s  t r a d i t i o n s ,  o v e r  a  

p e r i o d  o f  f i v e  t o  t e n  y e a r s ,  w a s  c h a n g i n g  i n t o  a n  i n t e r d i s c i p l i n a r y  

c o m m u n i t y .  I  r e m e m b e r  c o m p l a i n i n g  t h a t  w e  c a n ’ t  p o s s i b l y  k n o w  w h a t  

t h e  d a m a g e  i s ,  b e c a u s e  w e  d o n ’t  k n o w  w h a t  t h e  c l i m a t e  c h a n g e  i s ;  w e  

d o n ’t  k n o w  e n o u g h  a b o u t  r e g i o n a l  d i s t r i b u t i o n s ;  w e  c a n ’ t  p i c k  o n e  d a m a g e  

f u n c t i o n  a n d  o p t i m i z e ,  w h i c h  y o u  e c o n o m i s t s  l o v e  t o  d o .  W e  n e e d  a  

d i s t r i b u t i o n  o f  d a m a g e  f u n c t i o n s .

W e l l  A l a n  M a n n  a n d  R i c h  R i c h e l s  s a i d  n e x t  y e a r  t h e y  w o u l d  c o m e  i n  

a n d  t h e y  w o u l d  r u n  a  d i s t r i b u t i o n .  O f  c o u r s e  I  c o m p l a i n e d  t h a t  t h e y  p i c k e d  

t o o  l o w  a  n u m b e r .  A n d  w e ’v e  c o n t i n u e d  t h e s e  k i n d s  o f  d e b a t e s ,  a n d  I  

f o u n d  t h a t  t o  b e  j u s t  s u p e r - s t i m u l a t i n g .  I t  r e m i n d e d  m e  o f  t h e  e a r l y  d a y s  o f  

t h e  C l i m a t e  P r o j e c t  w h e n  w e  w o u l d  h a v e  t w o  w e e k  s u m m e r  w o r k s h o p s  a t  

N C A R ,  b r i n g i n g  i n  p e o p l e  f r o m  a l l  a r o u n d  t h e  c o u n t r y  a n d  t h e  w o r l d  t o  

t h i n k  t o g e t h e r  a b o u t  h o w  t o  p r o c e e d  a n d  h o w  t o  d e v e l o p  t h e  h i e r a r c h y .  W e  

w e r e  b e g i n n i n g  t o  d o  t h i s  f o r  t h e  f i e l d  o f  i n t e g r a t e d  a s s e s s m e n t .  A b o u t  

t h r e e  o r  f o u r  y e a r s  l a t e r ,  I  g u e s s  t h i s  w a s  b y  t h e  m i d - 1 9 9 0 ’ s ,  J o h n  W y a t t  

s a i d ,  “ O k a y ,  S t e v e ,  i t  i s  t i m e  f o r  y o u  t o  s t a r t  w r i t i n g  a l l  t h i s  u p . ”

A n d  J a n  R a a t m i t s ,  a  D u t c h  i n t e g r a t e d  a s s e s s m e n t  m o d e l e r ,  s a i d ,  “ I  

a m  g o i n g  t o  b e  i n v o l v e d  i n  e d i t i n g  a  n e w  j o u r n a l  c a l l e d  Environmental 
Modeling and Assessment a n d  I  w o u l d  l i k e  y o u  t o  w r i t e  a  s u r v e y  a r t i c l e  

f o r  i n t e g r a t e d  a s s e s s m e n t . ”  W e l l ,  i t  i s  o n e  t h i n g  t o  g o  a  s u m m e r  m e e t i n g  

a n d  g i v e  o f f  t h e  c u f f ,  t h i n k - o n - y o u r - f e e t  c r i t i q u e s .  I t  i s  a n o t h e r  t o  w r i t e  u p  

a  m e a n i n g f u l  s u r v e y .  S o  I  r e m e m b e r e d  w h a t  i t  t o o k  t o  d o  t h e  s u r v e y  w i t h  

B o b  D i c k i n s o n .  I t  t o o k  y e a r s  o f  r e a d i n g  p a p e r s .  F o r t u n a t e l y ,  a t  t h e  t i m e  

t h e r e  w e r e n ’t  t h a t  m a n y  c l i m a t e  m o d e l i n g  p a p e r s  t o  r e a d ,  b u t  t h e r e  

c e r t a i n l y  w e r e  a  l o t  o f  p a p e r s  i n  m e t e o r o l o g y ,  o c e a n o g r a p h y ,  h y d r o l o g y ,  

a n d  s o  f o r t h  t o  r e a d .  W e l l  t h e r e  a g a i n ,  f o r t u n a t e l y ,  w e r e  n o t  a  l o t  o f  

i n t e g r a t e d  a s s e s s m e n t  m o d e l s  t o  r e a d — t h e r e  m a y b e  w e r e  a  f e w  d o z e n .

A n d  t h e r e  w a s  a  l a r g e  r e l a t e d  l i t e r a t u r e  t h a t  b e g a n  w i t h  t h e  C l u b  o f  R o m e  

w o r l d  m o d e l s  a n d  t h e  i n t e r n a t i o n a l  f u t u r e  s i m u l a t i o n  m o d e l  w h i c h  I  s t i l l  

r e m e m b e r e d  a  g r e a t  d e a l  a b o u t ,  b e c a u s e  o f  D i a n a  L i v e r m a n ’ s  t h e s i s ,  a n d  I  

k n e w  t h a t  t r a d i t i o n .  A n d  I  s p e n t  a b o u t  a  y e a r  r e a d i n g  t h a t  l i t e r a t u r e ,
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a r g u i n g  w i t h  p e o p l e ,  g o i n g  t o  m e e t i n g s .  A n d  b y  1 9 9 6  h a d  p r e p a r e d  a  f a i r l y  

l o n g  d r a f t ,  i n  w h i c h  w h a t  I  d e f i n e d  w a s  a  h i e r a r c h y  o f  i n t e g r a t e d  

a s s e s s m e n t  m o d e l s ,  b e g i n n i n g  w i t h  w h a t  I  c a l l e d  “ p r e - m e t h o d o l o g i c a l  

m o d e l s , ”  i n  w h i c h  I  i n c l u d e d  t h o s e  f r o m ,  f o r  e x a m p l e ,  L e e  B r y s o n  o r  

M i c k e y  G l a n t z ,  w h i c h  w e r e  b a s e d  o n  c a s e  s t u d i e s .  A n d  t h e y  w e r e  h o w  i t  

b e g a n .  A l t h o u g h  t h e  o n e  t h a t  B o b  C h a n  a n d  I  d i d ,  w h e r e  w e  l o o k e d  a t  t h e  

c o a s t l i n e s  a n d  c o a s t a l  f l o o d i n g ,  w h e r e  w e  r e d r e w  t h e  m a p s  o f  t h e  U . S .  

w i t h  s t o r m  s u r g e s  f r o m  f i f t e e n  t o  t w e n t y - f i v e  f e e t .  B u t  t h o s e  d i d  n o t  

i n c l u d e  e c o n o m i c  f e e d b a c k s .

T h e n  t h e  n e x t  c l a s s  o f  m o d e l  h a d  e l e m e n t a r y  e c o n o m i c  f e e d b a c k s .  

T h e n  t h e  n e x t  c l a s s  o f  m o d e l  h a d  i n d u c e d  t e c h n i c a l  c h a n g e .  I t  h a d  

s t a t i s t i c a l  d i s t r i b u t i o n s  o f  u n c e r t a i n t y  i n c l u d e d ,  s u b j e c t i v e  e s t i m a t e s  o f  t h e  

p r o b a b i l i t y  o f  r e d i s t r i b u t i o n  o f  e q u i t y — t h a t  i s ,  w h e n  t h e  c l i m a t e  c h a n g e s  i t  

c o u l d  i m p r o v e  t h e  a g r i c u l t u r e  i n  c o l d  n o r t h e r n  c o u n t r i e s  a n d  r e d u c e  i t  i n  

h o t  s o u t h e r n  o n e s .  A n d  e v e n  t h o u g h  t h a t  m a y  n o t  i n  t h e  n e t  s e n s e  l e a d  t o  a  

n e t  c h a n g e  i n  p l a n e t a r y  i n c o m e ,  i t  w o u l d  b e  a  r e d i s t r i b u t i o n  o f  w i n n e r s  

a n d  l o s e r s ,  w i t h  t h e  r i c h  g e t t i n g  r i c h e r  a n d  t h e  p o o r  g e t t i n g  p o o r e r .  T h e r e  

i s  a  c o s t  a s s o c i a t e d  w i t h  t h a t .  T h a t  c o s t  h a d  t o  b e  a c c o u n t e d  f o r  i n  m o d e l s  

i t  h a d  n o t  h e r e t o f o r e  b e e n  a c c o u n t e d  f o r .

A n d  s o  I  w a s  c l a s s i f y i n g  t h e  h i e r a r c h y ,  a n d  t h e n  i n  t h e  e n d  w e  h a d  t o  

i n c l u d e  c h a n g e s  i n  v a r i a b i l i t y  a n d  o u t r i g h t  s u r p r i s e s .  T h e  m o r e  r a p i d l y  a  

n o n l i n e a r  s y s t e m  i s  f o r c e d ,  t h e  m o r e  l i k e l i h o o d  t o  h a v e  s u r p r i s e s .  T h a t  i s  

t h e  v e r y  l a s t  p a r a g r a p h  o f  t h e  I P C C  W o r k i n g  G r o u p  O n e  1 9 9 5  s t u d y .  I t  

w a s  f a s h i o n e d  i n  M a d r i d .  I  w r o t e  i t  a t  2 : 0 0  i n  t h e  m o r n i n g — w h e n  a  

d e l e g a t e  f r o m  F r a n c e  s a i d ,  “ T h e r e ’ s  n o t h i n g  o n  s u r p r i s e s  i n  t h i s  r e p o r t . ”

A n d  I  s a i d ,  “ T h a t ’ s  n o t  t r u e ,  t h e  c h a p t e r  o n  a d v a n c i n g  a n d  

u n d e r s t a n d i n g ,  c h a p t e r  1 1  ( w h i c h  I  w a s  a  c o - a u t h o r  o f ,  a  l e a d  a u t h o r  o f )  

h a d  a  p a r a g r a p h  t h a t  m a d e  t h i s  p o i n t . ”

H e  s a i d ,  “ W e l l ,  i f  i t s  i n  t h e r e ,  i t  b e l o n g s  i n  t h e  s u m m a r y  f o r  p o l i c y  

m a k e r s . ”

A n d  w e  w r o t e  i t ,  a n d  a c t u a l l y  a s  c o n t e n t i o u s  a s  t h a t  m e e t i n g  w a s ,  w e  

w e r e  a b l e  t o  a v o i d  c o n t e n t i o n  o n  t h a t  i s s u e .  S o  I  h a d  t h e  I P C C  t o  q u o t e  

t h a t  “ N o n l i n e a r  s y s t e m s  w h e n  r a p i d l y  f o r c e d  a r e  m o r e  s u b j e c t  t o  

u n e x p e c t e d  b e h a v i o r , ”  w a s  r o u g h l y  t h e  I P C C  l a n g u a g e  t h a t  w a s  a p p r o v e d  

b y  t h e  d e l e g a t e s .  A n d  I  s t i l l  b e l i e v e  t o  t h i s  d a y  t h a t ’ s  c o r r e c t .  A n d  i t ’ s  o n e  

o f  t h e  r e a s o n s  w h y  I  b e l i e v e  p e r s o n a l l y  i n  s l o w i n g  d o w n  t h i s  e x p e r i m e n t  

o n  w h a t — m y  1 9 9 7  b o o k ’ s  t i t l e  w a s  c a l l e d  Laboratory Earth a n d  t h e  

e x p e r i m e n t  I  d o n ’t  l i k e  t o  p e r f o r m ,  t h a t  R o g e r  R e v e l l e  i n  1 9 5 7  c a l l e d  

w h e n  h e  s a i d  w e  w e r e  p e r f o r m i n g  a  g r e a t  g e o p h y s i c a l  e x p e r i m e n t  b y  

d u m p i n g  C O 2 i n  t h e  a i r .  A n d  h e  d i d n ’t  d e a l  s o  m u c h  w i t h  t h e  i m p a c t s  o f  

t h a t  e x p e r i m e n t .  I  w a s  m u c h  m o r e  i n t e r e s t e d  i n  t h e  i m p a c t s ,  a n d  w h e t h e r  

w e  s h o u l d  b e  r i s k  a v e r s e  i n  s l o w i n g  t h e m  d o w n .  S o  I  t h e n  p r e p a r e d  a  

s u r v e y  a r t i c l e  o n  i n t e g r a t e d  a s s e s s m e n t  m o d e l s .  S e n t  i t  o u t  j u s t  e x a c t l y  a s  I  

h a d  w i t h  t h e  S c h n e i d e r  a n d  D i c k i n s o n  c l i m a t e  m o d e l i n g  p a p e r  t o  a b o u t  

t h i r t y  p e o p l e .  G o t  a b o u t  t w e n t y  s e t s  o f  c o m m e n t s  b a c k ,  w h i c h  t h e n  t o o k
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m e  a n o t h e r  s i x  m o n t h s  t o  r e w r i t e ,  b e c a u s e  t h e y  c a u g h t  a l l  k i n d s  o f  t h i n g s ,  

b e c a u s e  t h i s  i n v o l v e d  m a n y  d i s c i p l i n e s ,  a  l o t  o f  e c o n o m i c s .

A n d  [ I ]  s l o w l y  e v o l v e d  a  s u r v e y  w h i c h ,  y o u  k n o w ,  h a s  n o w  b e c o m e  

s o r t  o f  a  s t a n d a r d  d e f i n e r  o f  t h e  f i e l d .  I  w a s  v e r y  p r o u d  o f  t h a t ,  b u t  i n  a  

w a y  I  d i d  n o t  g o  i n t o  i t  n a i v e l y ,  b e c a u s e  I  k n e w  f r o m  t h e  w o r k  t h a t  B o b  

D i c k i n s o n  a n d  I  h a d  d o n e  e a r l i e r  w h a t  i t  w a s  g o i n g  t o  t a k e  t o  d o  t h a t .  A n d  

I  k n e w  i t  w a s  g o i n g  t o  t a k e  a  l o t  o f  r e a d i n g  o n  m y  p a r t .  B u t  I  a l s o  k n e w  

t h a t  n o  m a t t e r  h o w  m u c h  I  d i d ,  I  c o u l d  n o t  m a k e  m y s e l f  a n  e x p e r t  o f  t h e  

s e v e n  d i s c i p l i n e s  n e e d e d  t o  d o  i t .  B u t  I  w a s  g o i n g  t o  h a v e  t o  r e l y  o n  t h o s e  

f o r t y  p e o p l e  o u t  t h e r e  t o  k e e p  m e  m u l t i d i s c i p l i n a r y  a c c u r a t e  i n  t h e  p h r a s e  

o f  c l i m a t i c  c h a n g e  r e v i e w  p o l i c y .  A n d  I  t h i n k  t h a t  w a s  p r o b a b l y  t h e  s i n g l e  

m o s t  i m p o r t a n t  p a r t  o f  m y  i n t e l l e c t u a l  g r o w t h  i n  m y  S t a n f o r d  y e a r s — w a s  

l e a r n i n g  h o w  e c o n o m i c  m o d e l s  w o r k e d  a n d  l e a r n i n g  h o w  t h e y  c a n  b e  

i n t e g r a t e d  w i t h  p h y s i c a l  a n d  b i o l o g i c a l  m o d e l s  t o  d o  i n t e g r a t e d  

a s s e s s m e n t .

A n d  I  o w e  a  l o t  t o  m y  S t a n f o r d  c o l l e a g u e s  f o r  t h e i r  o p e n - m i n d e d n e s s  

a n d  w i l l i n g n e s s  t o  e n t e r t a i n  m e  a s  a  n o n - s p e c i a l i s t  h o u s e  c r i t i c  w h o  w o u l d  

h a v e  a  f r e s h  p o i n t  o f  v i e w  t o  g i v e  t h e m  a  h a r d  t i m e .  A n d  i t  w a s  a  r o l e  I  

r e l i s h e d ,  a n d  o n e  t h e y  a p p r e c i a t e d  a n d  t h e y  w e r e  w i l l i n g  t o  r e s p o n d  a n d  

c h a n g e  t h e  n a t u r e  o f  t h e i r  m o d e l i n g  e f f o r t s  o n  t h e  b a s i s  o f  t h a t  k i n d  o f  

c r i t i c i s m .  N o w  o f  c o u r s e  I  w a s  w r o n g  a t  l e a s t  a s  m a n y  t i m e s  a s  I  w a s  r i g h t  

i n  c r i t i c i s m .  A n d  t h e y  w o u l d  l a u g h  a t  m e  a n d  c o r r e c t  m e ,  a n d  s o  f o r t h .  B u t  

i t  w a s  r e a l l y  a  w o n d e r f u l  c o l l a b o r a t i v e  e f f o r t  t h a t  w a s  v e r y  r e m i n i s c e n t  o f  

t h e  e a r l y  d a y s  a t  N C A R  w h e n  i t  a n  i n t e l l e c t u a l  c e n t e r  f o r  t h e  d e v e l o p m e n t  

o f  c l i m a t e  t h e o r y  a n d  m o d e l i n g ,  n o t  s o  m u c h  a  p l a c e  t h a t  w a s  i n t e r e s t e d  i n  

j u s t  s i m p l y  d e v i s i n g  t o o l s .

W h i l e  I  w a s  w o r k i n g  o n  a n  i n t e g r a t e d  a s s e s s m e n t  p a p e r ,  a  v e r y  

b r i l l i a n t  u n d e r g r a d u a t e  c a m e  i n t o  o u r  s e n i o r  h o n o r s  p r o g r a m ,  T i m  

R o u g h g a r d e n  t h e  s o n  a c t u a l l y  o f  J o n  R o u g h g a r d e n ,  m y  e c o l o g i s t  

c o l l e a g u e .  T i m  w a s  a  c o m p u t e r  s c i e n t i s t  v e r y  w e l l  t r a i n e d  i n  m a t h e m a t i c s .  

A n d  h e  s a i d ,  “ Y o u  k n o w ,  I ’v e  n e v e r  r e a l l y  r u n  a n  a c t u a l  m o d e l  o n  a  

p r a c t i c a l  p r o b l e m — d o  y o u  h a v e  a n y  i d e a s ? ”

A n d  I  s a i d :  W e l l  y e a h ,  I ’v e  b e e n  f i g h t i n g  w i t h  B i l l  N o r d h a u s  f o r  

y e a r s  a b o u t  h i s ,  i n  m y  o p i n i o n ,  u n d e r e s t i m a t e  o f  c l i m a t e  d a m a g e s .  A n d  

B i l l ,  b e i n g  a  b r i l l i a n t  e c o n o m i s t ,  h a d  a n  a n s w e r .  I n  1 9 9 3  h e  b r o u g h t  i n  

t w e n t y  e c o n o m i s t s  a n d  o t h e r  s c i e n t i s t s  w h o  w e r e  m o s t l y  i n v o l v e d  w i t h  t h e

1 9 9 1  N a t i o n a l  R e s e a r c h  C o u n c i l ’ s  s t u d y  c a l l e d  The Policy Implications o f  
the Greenhouse Effect, I  w a s  o n e  o f  t h e m — m o s t l y  c o n v e n t i o n a l  

e c o n o m i s t s ,  b u t  t h e r e  w e r e  a  f e w  e c o l o g i c a l  e c o n o m i s t s  a n d  t h r e e  n a t u r a l  

s c i e n t i s t s ,  G o r d o n  O r i a n s ,  a n  e c o l o g i s t ,  a n d  B o b  W h i t e .  A n d  h e  a s k e d  u s  

t o  f i l l  o u t  a  s a m p l e  s u r v e y  w h e r e  w e  w o u l d  e s t i m a t e  a  p r o b a b i l i t y  d e n s i t y  

f u n c t i o n  f o r  w h a t  t h e  d a m a g e s  t o  t h e  w o r l d  e c o n o m y  w o u l d  b e  f r o m  

c l i m a t e  c h a n g e  o f  t w o  a m o u n t s .  H e  a c t u a l l y  h a d  t h r e e  s c e n a r i o s .  H e  h a d  3 °  

w a r m i n g  i n  a  c e n t u r y ;  6 °  w a r m i n g  i n  a  c e n t u r y  t o  r e p r e s e n t  a  v e r y  r a d i c a l  

c a s e ,  a n d  6 °  w a r m i n g  i n  t w o  c e n t u r i e s .  S o  l e t ’ s  j u s t  c o n c e n t r a t e  o n  t h e  

t h r e e  a n d  t h e  s i x  d e g r e e  w a r m i n g  i n  a  c e n t u r y .  H e  s a i d  g i v e  h i m  y o u r  1 0
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p e r c e n t i l e ,  y o u r  5 0 ,  a n d  y o u r  9 0  p e r c e n t i l e  e s t i m a t e s .  H e  r e c o g n i z e d  

c o m p l e t e l y  t h a t  n o b o d y  c o u l d  c o m e  u p  w i t h  t h e  a n s w e r ,  t h a t  y o u  h a d  a  

r a n g e  o f  p o s s i b i l i t i e s .

I  t h o u g h t  t h a t  w a s  a n  e x c e l l e n t  s e t  o f  q u e s t i o n s  t h a t  w a s  i n  t h e  

t r a d i t i o n  o f  d e c i s i o n  a n a l y s i s ,  w h i c h  i s  a  d i s c i p l i n e  t h a t  t r i e s  t o  e l i c i t  f r o m  

p e o p l e  t h e  b e s t  u n d e r s t a n d i n g  t h e y  h a v e  i n  t h e  m o s t  c o n s i s t e n t  w a y ;  w h i c h  

i s  a  d i s c i p l i n e  t h a t  d e a l s  w i t h  i n d u s t r i a l  e n g i n e e r i n g ,  c o g n i t i v e  p s y c h o l o g y ,  

a n d  s t a t i s t i c s — p a r t i c u l a r l y  B a s i a n ,  t h a t  i s  c o n t i n g e n t  s t a t i s t i c s .  S o  B i l l  d i d  

t h e  s u r v e y ,  a n d  h e  s e n t  i t  a r o u n d  t o  u s  f o r  c o m m e n t ,  a n d  a  s p e c t a c u l a r  

r e s u l t  c o n c l u d e d .  H e  f o u n d  t h a t  t h e  c o n v e n t i o n a l  e c o n o m i s t s  h a d  e s t i m a t e d  

d a m a g e s  t h a t  w e r e  a n  o r d e r  o f  m a g n i t u d e  l e s s  t h a n  t h e  n a t u r a l  s c i e n t i s t s .  

T h e i r  d a m a g e  n u m b e r s  a r e  o n  t h e  o r d e r  o f  a  f e w  p e r c e n t  o f  G D P ;  a n d  t h e  

o t h e r s  w e r e  o n  t h e  o r d e r  o f  t e n .  E v e n  t h e  6 °  w a r m i n g  i n  a  c e n t u r y ,  t h e  

t e m p e r a t u r e  d i f f e r e n c e  b e t w e e n  a n  i c e  a g e  a n d  a n  i n t e r g l a c i a l  [ a g e ] ,  

o c c u r r i n g  i n  a  c e n t u r y ,  n o t  t h o u s a n d s  o f  y e a r s ,  d i d  n o t  m o t i v a t e  t h e s e  

e c o n o m i s t s  t o  s e e  m o r e  t h a n  a  f e w  p e r c e n t  l o s s  i n  G D P .

B i l l  s a i d ,  “ W e l l  y o u  s e e ? ! ”  h e  s a i d  t o  m e  q u i p p i n g .  “ T h e  p e o p l e  w h o  

k n o w  t h e  m o s t  a b o u t  t h e  e c o n o m y  a r e n ’ t  s o  w o r r i e d . ”

I  s a i d ,  ” G e e  B i l l ,  t h e  p e o p l e  w h o  k n o w  t h e  m o s t  a b o u t  n a t u r e  a r e ! ”

T h e  p a r a d i g m  g a u n t l e t  h a d  b e e n  t h r o w n .  S o  w h y  w a s  t h i s  g o i n g  o n ?  

S o  I  m e n t i o n e d  t h i s  t o  T i m  R o u g h g a r d e n .  A n d  I  s a i d ,  “ I t  w o u l d  b e  r e a l l y  

f u n  t o  t a k e  N o r d h a u s ’ s  s u r v e y ,  f i t  a  s t a t i s t i c a l  d i s t r i b u t i o n  t o  i t ,  a n d  i n s t e a d  

o f  p r o d u c i n g  a  s i n g l e  o p t i m u m  c a r b o n  t a x  p r o f i l e  o v e r  t i m e ,  w h y  d o n ’ t  w e  

p r o d u c e  a  p r o b a b i l i t y  d e n s i t y  f u n c t i o n  o f  o p t i m a  t h a t  e a c h  d e p e n d s  u p o n  

w h i c h  p a r t i c u l a r  v a l u e  o f  c l i m a t e  d a m a g e s  o c c u r s  f r o m  t h e  d i s t r i b u t i o n  

t h a t  w e  g e t  f r o m  t h e  N o r d h a u s  s u r v e y e d  e x p e r t s . ”

S o  t h e  f i r s t  t h i n g  t h a t  T i m  d i d  w a s  h e  f o l l o w e d  u p  o n  o n e  m o r e  

q u e s t i o n  t h a t  N o r d h a u s  a n s w e r e d .  A n d  m a k e  n o  m i s t a k e  a b o u t  i t ,  I  l o v e  t o  

a r g u e  w i t h  B i l l  N o r d h a u s ,  b u t  h e  i s  a  b r i l l i a n t  i n v e n t o r  o f  n e w  t e c h n i q u e s .  

A n d  h e  d o e s  a s k  t h e  r i g h t  q u e s t i o n s — e v e n  i f  h e  a n s w e r s  t h e m  i n  m y  

o p i n i o n  w r o n g ,  h e  a s k s  t h e  r i g h t  o n e s .

A n d  h e  s a i d  t o  u s ,  ” T e l l  m e ,  i n  t h e  e n d  w h a t  f r a c t i o n  o f  y o u r  c l i m a t e  

d a m a g e  e s t i m a t e  c o m e s  f r o m  t h e  S N A  ( t h a t ’ s  t h e  S t a n d a r d  N a t i o n a l  

A c c o u n t s — i n  o t h e r  w o r d s ,  t h i n g s  t r a d e d  i n  m a r k e t s  l i k e  t h e  y i e l d s  o f  g r a i n  

w h i c h  y o u  c a n  t r a n s l a t e  i n t o  d o l l a r s ,  o r  t i m b e r .  W h a t  y o u  c a n ’ t  t r a n s l a t e  

i n t o  d o l l a r s  i s  s p e c i e s  l o s t ,  c o n f l i c t s ,  h e r i t a g e  s i t e s  l o s t  w h e n  s m a l l  i s l a n d  

s t a t e s  a r e  f l o o d e d .  W e l l  t h i s  i s  a  p e r s o n a l  v a l u e  j u d g m e n t  o n  o u r  p a r t s  

a b o u t  r e l a t i v e  v a l u e ,  a n d  i t ’ s  a l s o  a  g u e s s  a s  t o  w h a t  p e o p l e  a  h u n d r e d  

y e a r s  f r o m  n o w  a r e  g o i n g  t o  c a r e  a b o u t .  H o w  w e  c a n ’ t  p o s s i b l y  k n o w  t h a t  

i n  a  d e f i n i t i v e  w a y .  S o  w h e n  T i m  R o u g h g a r d e n  p l o t t e d  u p  t h e  d a m a g e s ,  

a b s o l u t e  d a m a g e s ,  a s  a  f u n c t i o n  o f  t h e  p e r c e n t  a n d  S N A  a  s p e c t a c u l a r  

t h i n g  o c c u r r e d .  T h o s e  p e o p l e  w h o  h a d  v e r y  s m a l l  d a m a g e s  g e n e r a l l y  

t h o u g h t  t h e  b u l k  o f  t h e m  w o u l d  o c c u r  i n  t h i n g s  t r a d e d  i n  m a r k e t s  a n d  t h e  

S t a n d a r d  N a t i o n a l  A c c o u n t s .  T h o s e  p e o p l e  w h o  h a d  l a r g e  d a m a g e s ,  l i k e  

t h e  e c o l o g i s t s ,  t h o u g h t  t h e  b u l k  o f  t h e  d a m a g e s  w o u l d  o c c u r  i n  t h i n g s  n o t  

t r a d e d  i n  m a r k e t s  l i k e  e c o s y s t e m s .  S o  t h e r e  w a s  a c t u a l l y  l e s s  d i f f e r e n c e
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b e t w e e n  t h e  e c o l o g i s t s  a n d  t h e  e c o n o m i s t s  t h a n  w e  t h o u g h t .  T h e  

d i f f e r e n c e  w a s  t h e  b e l i e f  o f  t h e  e c o n o m i s t  t h a t  y o u  c o u l d  s u b s t i t u t e  f o r  t h e  

s e r v i c e s  o f  n a t u r e  r e l a t i v e l y  i n e x p e n s i v e l y  b y  h u m a n  i n v e n t i o n ;  a n d  t h e  

e c o l o g i s t s  w e r e  b a s i c a l l y  t h i n k i n g ,  n o  y o u  c a n ’t ,  t h e s e  a r e  n o t  s i m p l y  

s u b s t i t u t a b l e ,  a n d  t h i n g s  n o t  t r a d e d  i n  t h e  m a r k e t s  w i l l  b e  r e a l  d a m a g e .  

N o w  o b v i o u s l y  t h i s  i s  a n  e m p i r i c a l  q u e s t i o n  t h a t  w i l l  b e  a n s w e r e d  o v e r  t h e  

n e x t  h u n d r e d  y e a r s .  I t  w i l l  n o t  b e  a n s w e r e d  b e f o r e  t h e  f a c t ,  h o w e v e r .

S o  w h a t  T i m  a n d  I  t h e n  d i d  i s  w e  t o o k  a  l o o k  a t  t h e s e  r e s u l t s  a n d  w e  

f o u n d  o u t  [ t h a t ]  t h e r e  w a s  o n e  t h i n g  t h a t  t h e  e c o n o m i s t s  a n d  t h e  e c o l o g i s t s  

h a d  i n  c o m m o n .  T h e y  a l l  w e r e  r i g h t - s k e w e d .  B y  t h a t  I  m e a n  [ t h a t ]  t h e y  

f e l t  t h e r e  w a s  a  h i g h e r  p r o b a b i l i t y  o f  n a s t y  s u r p r i s e s  t h a n  n i c e  s u r p r i s e s ;  

w h i l e  t h e  e c o n o m i s t s  f e l t  t h a t  t h e r e  w a s  a  s u b s t a n t i a l  c h a n c e ,  1 0 - 2 0 %  

c h a n c e  t h a t  t h e r e  w o u l d  b e  b e n e f i t s  f r o m  c l i m a t e  c h a n g e — C O 2 
f e r t i l i z a t i o n ,  l o n g e r  g r o w i n g  s e a s o n .  T h e y  a l s o  f e l t  t h a t  t h e i r  9 0  p e r c e n t i l e  

g u e s s  w a s  m u c h  m o r e  d a m a g e  t h a n  t h e i r  1 0  p e r c e n t i l e  g u e s s  w a s  b e n e f i t .  

T h e  e c o l o g i s t s ,  w h i l e  t h e i r  1 0  p e r c e n t i l e  g u e s s  w a s  g e n e r a l l y  n o t  b e n e f i t ,  

t h e i r  9 0  p e r c e n t i l e  g u e s s  w a s  s u b s t a n t i a l  d a m a g e .  O n e  o f  t h e m  a c t u a l l y  

h a d  a s  h i s  9 0  p e r c e n t i l e  g u e s s  a s  a  h u n d r e d  p e r c e n t  l o s s  t o  t h e  e c o n o m y —  

i n  o t h e r  w o r d s ,  t h e  e n d  o f  t h e  w o r l d .  A n d  h i s  r a t i o n a l i z a t i o n  w a s  

a s s o c i a t e d  w i t h  w a r  a n d  c o n f l i c t  g e n e r a t e d  b y  e n v i r o n m e n t a l  r e s o u r c e s .  I  

w a s  r a d i c a l  b u t  n o t  t h a t  r a d i c a l .  M y  9 0  p e r c e n t i l e  g u e s s  f o r  t h e  6 °  w a r m i n g  

w a s  a  3 0 % )  l o s s  i n  t h e  e c o n o m y .  N o r d h a u s  s a i d ,  “ W e l l  t h a t  w o u l d  g e t  m y  

a t t e n t i o n ,  t h a t  w a s  a  w o r l d  d e p r e s s i o n . ”  A l t h o u g h  h e  d i d n ’t  b e l i e v e  t h a t  

a n y  s u c h  t h i n g  w o u l d  h a p p e n .

I n  a n y  c a s e ,  w e  p l o t t e d  u p  t h i s  d i s t r i b u t i o n .  A n d  w e  c o u l d  n o t  o f  

c o u r s e  g e t  a  n o r m a l  d i s t r i b u t i o n  b e c a u s e  i t  w a s  r i g h t - s k e w e d .  S o  w e  f i t  a

________ d i s t r i b u t i o n .  W e  t h e n  d i d  a  M o n t e  C a r l o  s i m u l a t i o n  u s i n g  t h e  D I C E

m o d e l ,  w h e r e  i n s t e a d  o f  p l o t t i n g  o u t  a  s i n g l e  o p t i m a l  t r a j e c t o r y  f o r  c a r b o n  

t a x e s ,  b e g i n n i n g  a t  a b o u t  $ 5  a  t o n  a n d  g o i n g  u p  t o  $ 4 0  t h a t  N o r d h a u s  

r e c o m m e n d e d ,  w h i c h  h a d  a l m o s t  n o  o f f s e t  t o  c l i m a t e  c h a n g e ,  w e  s a m p l e d  

f r o m  t h e  p r o b a b i l i t y  d i s t r i b u t i o n  t h a t  w a s  r e p r e s e n t e d  b y  t h e  d a m a g e  

f u n c t i o n s  f r o m  h i s  s u r v e y  p a r t i c i p a n t s .  A n d  w e  e n d e d  u p  w i t h  p r o b a b i l i t y  

d i s t r i b u t i o n s  f o r  o p t i m a l  c a r b o n  t a x e s .  N o t  o n l y  w a s  t h e r e  n o t  a  s i n g l e  

o p t i m a l  t a x ,  b u t  t h e r e  w a s  a b o u t  a  1 0 %  c h a n c e  t h a t  t h e  o p t i m a l  t a x  s h o u l d  

b e  s o m e t h i n g  l i k e  m i n u s  f i v e  o r  t e n  d o l l a r s .  T h a t  i s ,  w e  s h o u l d  b e  

s u b s i d i z i n g  t h e  c o a l  i n d u s t r y ,  j u s t  e x a c t l y  a s  t h e y  a r g u e d .  W e  a l s o  h a d  a  

1 0 % )  c h a n c e  t h a t  t h e  t a x  s h o u l d  b e  $ 1 5 0 ,  w h i c h  w o u l d  b e  t h e  e n d  o f  t h e  

c o a l  i n d u s t r y .  O p t i m a l — b e c a u s e  t h a t  w o u l d  o c c u r  i f  t h e r e  w e r e  v e r y  

s e v e r e  c l i m a t e  d a m a g e s .  I t  w o u l d  a c t u a l l y  b e  e c o n o m i c a l l y  o p t i m a l  t o  

s p e n d  a  l a r g e  a m o u n t  o f  m o n e y  p r e v e n t i n g  t h e m ,  b e c a u s e  t h e y  w o u l d  b e  

s o  h a r m f u l  t o  t h e  e c o n o m y .

I n  o r d e r  t o  k n o w  w h a t  t h o s e  a c t u a l  d a m a g e s  a r e ,  y o u  h a v e  t o  k n o w  

h o w  t o  v a l u e  l o s t  s p e c i e s ;  h o w  t o  v a l u e  i n e q u i t y  g e n e r a t e d  b y  r i c h  g e t t i n g  

r i c h e r  a n d  p o o r  g e t t i n g  p o o r e r ;  h o w  t o  v a l u e  l o s s  o f  h e r i t a g e  s i t e s ;  h o w  t o  

v a l u e  l o s s  o f  l i f e .  N o n e  o f  t h e s e  t h i n g s  w e r e  i n c l u d e d  a d e q u a t e l y  i n  

e c o n o m i c  m o d e l s .  S o  T i m  R o u g h g a r d e n ’ s  t h e s i s ,  i n  m y  o p i n i o n ,  w a s  a
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s p e c t a c u l a r  p i e c e  o f  w o r k  f o r  a n  u n d e r g r a d u a t e ,  b e t t e r  t h a n  P h . D .  t h e s e s  

I ’v e  s e e n  i n  m a n y  p l a c e s .  H e  h u n g  a r o u n d  t o  d o  h i s  c o - t e r m i n a l  M a s t e r ’ s . 

A g a i n  I  u s e d  m y  M a c A r t h u r  m o n e y ,  p l u s  a  g r a n t  n o w  I  h a d  h a d  f r o m  a  

p r i v a t e  f o u n d a t i o n ,  f r o m  t h e  W i n s l o w  F o u n d a t i o n  t o  h i r e  T i m .  A n d  w e  

w r o t e  i t  u p ,  a n d  i t  w a s  a c c e p t e d  i n  t h e  j o u r n a l  Energy Policy. A n d  i t ’ s  h a d  

q u i t e  a n  i n f l u e n c e  i n  a  l o t  o f  t h e  t h i n k i n g  i n  i n t e g r a t e d  a s s e s s m e n t .

B e c a u s e  w h a t  w e  d i d  i s  w e  f o u g h t  w i t h  a  c o n v e n t i o n a l  e c o n o m i c  p a r a d i g m  

w h i c h  s a y s  “ l e t ’ s  p r o d u c e  a n  o p t i m u m . ”  W e  s a i d :  N o ,  a n  o p t i m u m  h a s  n o  

m e a n i n g  b e c a u s e  y o u  c a n ’t  d e f i n e  t h e  n a t u r a l  s c i e n c e ,  t h e  p h y s i c a l  a n d  

b i o l o g i c a l  s c i e n c e s ,  e x c e p t  b y  p r o b a b i l i t y  d i s t r i b u t i o n s  o f  t h e  k i n d  

N o r d h a u s  e l i c i t e d .  A n d  t h e r e f o r e  l e t s  d o  p r o b a b i l i t y  d i s t r i b u t i o n s  f o r  

o u t c o m e s ,  a n d  t r a n s f o r m  t h e  d e b a t e  f r o m  o n e  o f  o p t i m i z a t i o n  t o  o n e  o f  

r i s k  m a n a g e m e n t .  A n d  t h a t ’ s  b e e n  t h e  e m p h a s i s  t h a t  I ’v e  t r i e d  t o  p u s h  o n  

I P C C .  I n  1 9 9 4  w h e n  I  w a s  a  l e a d  a u t h o r  o n  I P C C ,  W o r k i n g  G r o u p  1 , I  

w e n t  t o  S i d  T u n a  f o r  t h e  f i r s t  m e e t i n g  i n  S w e d e n .  A n d  I  g o t  u p  a n d  I  

m e n t i o n e d  e x a c t l y  t h i s  c a s e  s t u d y .

A n d  I  s a i d ,  “ I n  o r d e r  t o  d o  t h i s  p r o b l e m  r i g h t ,  w e  s h o u l d n ’t  j u s t  h a v e  

s t a t i s t i c a l  d i s t r i b u t i o n s  f o r  t h e  d a m a g e  f u n c t i o n s .  W e  s h o u l d  h a v e  

s t a t i s t i c a l  d i s t r i b u t i o n s  f o r  c l i m a t e  s e n s i t i v i t y .  W e  s h o u l d  h a v e  s t a t i s t i c a l  

d i s t r i b u t i o n s  b a s e d  o n  t h e  u n c e r t a i n  p a r a m e t e r s  o n  t h e  c a r b o n  c y c l e  m o d e l .  

A n d  w e  s h o u l d  h a v e  s t a t i s t i c a l  d i s t r i b u t i o n s  f o r  h o w  h u m a n s  w i l l  b e h a v e  

o v e r  t h e  n e x t  h u n d r e d  y e a r s  t o  e m i t  c a r b o n  d i o x i d e .  A n d  w e  s h o u l d  e n d  u p  

w i t h  j o i n t  p r o b a b i l i t y  d i s t r i b u t i o n s  a n d  p u t  t h e m  a l l  t o g e t h e r  a n d  t h a t ’ s  t h e  

f i n a l  a n s w e r  t h a t  w e  s h o u l d  b e  g i v i n g  t o  t h e  p o l i t i c a l  w o r l d . ”

W e l l  t h a t  w a s  v i e w e d  a s  r a d i c a l  t o  a l m o s t  c r a z y  b y  m o s t  o f  m y  

c o l l e a g u e s ,  w h o  w o u l d  s a y ,  “ H o w  c o u l d  w e  c o m e  u p  w i t h  p r o b a b i l i t y  

d i s t r i b u t i o n s  i n  t h e  f u t u r e  w h e n  w e  h a v e  e n o u g h  t r o u b l e  u n d e r s t a n d i n g  t h e  

p r e s e n t ? ”  A n d  t h e  a r g u m e n t  t h a t  I  k e p t  u s i n g  o v e r  a n d  o v e r  a n d  o v e r  a g a i n  

i s :  I f  w e  d o n ’t  a s s i g n  p r o b a b i l i t i e s  t o  c l i m a t e  s e n s i t i v i t y  a n d  t o  o t h e r  t h i n g s  

t h a t  w e  h a v e  e x p e r t i s e  i n ,  t h e n  t h e  e c o n o m i s t s  w h o  w i l l  b u i l d  m o d e l s  

b a s e d  u p o n  t h e  r a n g e s  t h a t  w e  g i v e  w i l l  h a v e  t o  guess w h a t  t h e y  t h i n k  w e  

t h o u g h t  t h e  p r o b a b i l i t y  d i s t r i b u t i o n s  a r e ,  b e c a u s e  t h e i r  m o d e l s  d e m a n d  

p r o b a b i l i t y  d i s t r i b u t i o n s  i n  o r d e r  t o  c a l c u l a t e  t h e s e  d i s t r i b u t i o n  o f  o p t i m a .  

S o  I  c a n ’ t  s e e  h o w  i t ’ s  m o r e  r a t i o n a l  t o  h a v e  t h e m  g u e s s  w h a t  t h e y  t h i n k  

w e  t h i n k  t h e  d i s t r i b u t i o n s  a r e ,  t h a n  t o  h a v e  u s  d o  a  j o b  o f  b e i n g  h o n e s t  

a d m i t t i n g  t h e  c o n f i d e n c e  l e v e l s  t h a t  w e  h a v e .  I  f a i l e d .  I  w a s  n o t  a b l e  t o  

c o n v i n c e  m y  c o l l e a g u e s  t o  d o  t h a t .

T u r n s  o u t  t h a t  W o r k i n g  G r o u p  2  w a s  r u n  b y  B o b  W a t s o n  a n d  h i s  

c h i e f  a s s i s t a n t ,  t h e  h e a d  o f  t h e  s o - c a l l e d  T S U ,  T e c h n i c a l  S u p p o r t  U n i t ,  w a s  

R i c h a r d  M o s s .  R i c h a r d  w a s  t r y i n g  t o  d o  t h e  s a m e  t h i n g  f o r  W o r k i n g  

G r o u p  2  t h a t  I  w a s  t r y i n g  t o  d o  f o r  W o r k i n g  G r o u p  1 . O n e  d a y  I  m e t  

R i c h a r d  a n d  w e  b o t h  d i s c o v e r e d  t h a t  w e  w e r e  w o r k i n g  o n  t h e  s a m e  

p r o b l e m .  A n d  i t  w a s  o b v i o u s — I  s a i d ,  “ R i c h a r d ,  w e  n e e d  t o  j o i n  f o r c e s .  

T h e r e  w i l l  b e  a  t h i r d  a s s e s s m e n t  c o m i n g  u p  i n  1 9 9 8  a n d  w e  h a v e  g o t  t o  

c o n f r o n t  o u r  c o l l e a g u e s  w i t h  t h e  f a c t  t h a t  t h e y  c a n n o t  c o n t i n u e  t o  d u c k  t h e
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q u e s t i o n  o f  a d d i n g  s u b j e c t i v e  s t a t i s t i c s .  B e c a u s e  i f  t h e y  d o n ’t ,  t h e n  e i t h e r  

t h e  e c o n o m i s t s  w i l l  d o  i t  f o r  u s ,  o r  e v e n  w o r s e  t h e  p o l i t i c i a n s  . . .”

END OF TAPE 10, SIDE 1
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TAPE 10, SIDE 2

S c h n e i d e r :  E v e n  w o r s e  t h a n  t h e  e c o n o m i s t s ,  t h e  p o l i t i c i a n s  w i l l  d o  i t  f o r  a l l  o f  u s .

T h e  p o l i t i c a l  l e a d e r s  want u s  t o  t e l l  t h e m  w h a t  c a n  h a p p e n ,  a n d  w h a t  a r e  

t h e  o d d s .  I f  w e  d o n ’ t  t e l l  t h e m ,  t h e y  h a v e  t o  g u e s s .  R i c h a r d  a n d  I  d e c i d e d  

t h a t  w e  s h o u l d  c o n v e n e  a  g r o u p  o f  l e a d  a u t h o r s  f r o m  a l l  t h r e e  w o r k i n g  

g r o u p s ,  a n d  a d d r e s s  t h e  q u e s t i o n  o f  h o w  u n c e r t a i n t i e s  w e r e  t r e a t e d  i n  

I P C C ’ s  s e c o n d  a s s e s s m e n t  r e p o r t ,  t h e  S A R .  I  s u g g e s t e d  t h a t  w e  g o  t o  J o h n  

K a t z e n b e r g e r  o f  t h e  A s p e n  G l o b a l  C h a n g e  I n s t i t u t e  a n d  h a v e  a  t w o  w e e k  

s u m m e r  m e e t i n g  o n  e x a c t l y  t h a t  t o p i c .  I  s u g g e s t e d  t h a t  i t  b e  t h e  w e e k  o r  

t h e  w e e k  a n d  a  h a l f  a f t e r  t h e  E n e r g y  M o d e l i n g  F o r u m ,  b e c a u s e  t h a t  w a y  

w e  c o u l d  c a p t u r e  a  n u m b e r  o f  t h e  s c i e n t i s t s  t h a t  w e r e  b r o u g h t  o v e r  f r o m  

E u r o p e  a n d  o t h e r  p l a c e s  b y  E M F ,  p a r t i c u l a r l y  t h e  e c o n o m i s t s .  A n d  t h a t  

w a y  w e  c o u l d  g e t  t h e m  t o  d o  i t  a t  c h e a p e r  a i r f a r e s .  K a t z e n b e r g e r  l i k e d  t h e  

i d e a ,  w a s  a b l e  t o  c o n v i n c e  t h e  U . S .  G l o b a l  C h a n g e  R e s e a r c h  P r o g r a m  t h a t  

w a s  h e l p i n g  t o  f u n d  h i m  t o  d o  t h a t .

A n d  i n  t h e  s u m m e r  o f  1 9 9 6  w e  h e l d  a  s e s s i o n  o n  u n c e r t a i n t y .  W e  

a l s o  i n v i t e d  G r a n g e r  M o r g a n  a n d  E l i z a b e t h  P a t h e - C o r n e l l  f r o m  S t a n f o r d  

w h o  w e r e  d e c i s i o n  a n a l y s t s ,  f o r m a l l y  i n v o l v e d  i n  h o w  t o  m a k e  d e c i s i o n -  

a n a l y t i c  p r o t o c o l s  a n d  d e a l  w i t h  e l i c i t i n g  i n f o r m a t i o n  f r o m  e x p e r t  g r o u p s  

i n  a  c o n s i s t e n t  w a y .  G r a n g e r  M o r g a n  h a m m e r e d  o v e r  a n d  o v e r  a n d  o v e r  

a n d  o v e r  a g a i n  t h a t  t h e  w o r s t  t h i n g  a n y o n e  w r i t i n g  a n  a s s e s s m e n t  r e p o r t  

c a n  d o  i s  u s e  t e r m s  l i k e  ‘ l i k e l y , ’ ‘ c o n f i d e n t ’ a n d  s o  f o r t h  w i t h o u t  l i n k i n g  i t  

t o  a  q u a n t i t a t i v e  s c a l e .  H e  s a i d ,  “ E v e r y  h u m a n  h a s  a  d i f f e r e n t  p r o b a b i l i t y  

i n  m i n d  w h e n  t h e y  u s e  t h o s e  w o r d s ,  a n d  t h e r e f o r e  w e  w i l l  b e  t a l k i n g  a l l  

p a s t  e a c h  o t h e r . ”  R i c h a r d  a n d  I  f o u n d  a  h u n d r e d  e x a m p l e s  i n  t h e  I P C C  

r e p o r t s  w h e r e  e x a c t l y  t h a t  p e r v e r s i o n  h a d  o c c u r r e d .  G r a n g e r  k n e w  w h a t  h e  

w a s  t a l k i n g  a b o u t .

S o  w h a t  w e  e v o l v e d  w a s  q u a n t i t a t i v e  s c a l e s ,  w h e r e  w e  w e r e  t r y i n g  t o  

d e f i n e  t e r m s  l i k e  ‘ l i k e l y , ’ ‘u n l i k e l y , ’ ‘ c o n f i d e n c e , ’ ‘ m e d i u m  c o n f i d e n c e , ’ 

‘ l o w  c o n f i d e n c e , ’ a n d  s o  f o r t h .  W e  w r o t e  t h e  r e p o r t  i n  t h e  A G C I ,  s e n t  i t  t o  

B o b  W a t s o n ,  w h o  t h e n  i n v i t e d  u s  t o  c o m e  a n d  t a l k  t o  s o m e  I P C C  g r o u p s .

I t  w a s  c o n t r o v e r s i a l ,  w e  s a i d  t h a t  t h i s  c r o s s - c u t s  a l l  t h r e e  w o r k i n g  g r o u p s ,  

a n d  i t  w a s  a  c r o s s - c u t t i n g  t h e m e .  I t  t u r n e d  o u t  t h a t  B o b  a n d  t h e  c o - c h a i r s  

o f  I P C C ,  p e o p l e  s u c h  a s  T o m m y  T a m a g u c h i  f r o m  J a p a n  a n d  P a c h i

P a c h o r i ,  t h e  h e a d  o f ______ I n s t i t u t e  f r o m  I n d i a ,  a n d  o t h e r s  w h o  w e r e

i n v o l v e d  t h o u g h t  i t  w a s  n e c e s s a r y  t o  h a v e  m u l t i p l e  c r o s s - c u t t i n g  t h e m e s .  

O n e  w o u l d  b e  o n  u n c e r t a i n t i e s ;  o n e  w o u l d  b e  o n  s u s t a i n a b i l i t y  a n d  e q u i t y ,  

s o m e t h i n g  t h a t  t h e  T h i r d  W o r l d  c o u n t r i e s  w e r e  d e m a n d i n g .  T h e y  w a n t e d  

n o  l o n g e r  t o  h a v e  n e o c l a s s i c a l  e c o n o m i c s ,  i t s  c o s t  b e n e f i t  c a l c u l u s  w h e r e  a  

d o l l a r  l o s t  i n  t h e  T h i r d  W o r l d  w a s  e q u i v a l e n t  t o  a  d o l l a r  g a i n e d  i n  t h e  r i c h  

c o u n t r i e s .  T h e y  w a n t e d  d i s t r i b u t i o n  a n d  e q u i t y  t o  b e  a n  e x p l i c i t  v a r i a b l e .  

A n o t h e r  c r o s s - c u t t i n g  t h e m e — t h e y  w a n t e d  h o w  t o  c o s t  t o  b e  a  c r o s s ­

c u t t i n g  t h e m e ,  b e c a u s e  a f t e r  a l l ,  y o u  d o n ’ t  j u s t  c o s t  t h i n g s  s t r a i g h t  i n t o  

m a r k e t s ,  b u t  y o u  h a v e  t o  d e a l  w i t h  l i v e s  l o s t  a n d  h e r i t a g e  s i t e s  a n d  e q u i t y .
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A n d  a l s o  [ t h e r e  i s ]  t h e  f a c t  t h a t  t h e r e  a r e  m o r e  t h a n  o n e  d e c i s i o n  a n a l y t i c  

f r a m e w o r k  i n  e c o n o m i c s — t h a t  i s ,  c o s t  b e n e f i t  a n a l y s i s  i s  n o t  t h e  o n l y  

t h i n g .  T h e r e ’ s  ‘D o  n o  h a r m . ’ T h e r e ’ s  p r e c a u t i o n a r y  p r i n c i p l e s ,  t h e r e  a r e  

o t h e r  s u c h  p r i n c i p l e s ,  t h a t  c o u l d  a l s o  a p p l y  a n d  t h a t  h a v e  d i f f e r e n t  

m e t h o d s  f o r  m a k i n g  p o l i c y  s u g g e s t i o n s .

S o  t h e s e  w e r e  c a l l e d  g u i d a n c e  p a p e r s ,  a n d  f o u r  o f  t h e m  w e r e  

p r e p a r e d ,  a n d  M o s s  a n d  I  w e r e  a s k e d  t o  w r i t e  u p  o n e  o n  u n c e r t a i n t i e s .  W e  

w o r k e d  a b o u t  a  y e a r  a n d  a  h a l f  o n  t h i s  d r a f t .  A n d  t h e r e  w e r e  t h r e e  r o u n d s  

o f  r e v i e w s  b y  e - m a i l  o f  l e a d  a u t h o r s  f r o m  W o r k i n g  G r o u p s  O n e ,  T w o ,  a n d  

T h r e e .  A n d  o v e r  t i m e  i t  c o n v e r g e d  t o ,  b y  a b o u t  1 9 9 8  t o  1 9 9 9 ,  r i g h t  w h e n  

I P C C  w a s  m e e t i n g ,  t h a t  w e  s e n t  o u t  t h e  d r a f t s  t o  t h e  W o r k i n g  G r o u p s .  

T h e y  s u g g e s t e d  q u a n t i t a t i v e  s c a l e — t h a t  w e  w o u l d  d e f i n e  l o w  c o n f i d e n c e  

a s  a  l e s s  t h a n  o n e - i n - t h r e e  c h a n c e ;  m e d i u m  c o n f i d e n c e ,  o n e - i n - t h r e e  t o  

t w o - i n - t h r e e ;  h i g h  c o n f i d e n c e ,  a b o v e  t w o - t h i r d s ;  v e r y  h i g h  c o n f i d e n c e ,  

a b o v e  9 5 % ;  a n d  v e r y  l o w  c o n f i d e n c e ,  b e l o w  5 % ,  f o r  e x a m p l e .  I t  t o o k  a  

l o n g  t i m e  t o  n e g o t i a t e  t h o s e  n u m b e r s  a n d  t h o s e  w o r d s .  T h e r e  w e r e  s o m e  

p e o p l e  w h o  s t i l l  f e l t  t h a t  t h e y  c o u l d  n o t  a p p l y  q u a n t i t a t i v e  s c a l e  t o  i s s u e s  

t h a t  w e r e  t o o  s p e c u l a t i v e .  S o  w e  h a d  a  q u a l i t a t i v e  f o u r  b o x  s c a l e ,  w h e r e  

w e  u s e d  p h r a s e s  s u c h  a s  “ w e l l  e s t a b l i s h e d ”  i f  t h e r e  w a s  a  l o t  o f  d a t a  a n d  a  

l o t  o f  a g r e e m e n t  b e t w e e n  t h e o r y  a n d  d a t a .  W e  u s e d  w o r d s  s u c h  a s  

“ s p e c u l a t i v e ”  w h e n  t h e r e  w a s n ’t  m u c h  d a t a  a n d  t h e r e  w a s n ’t  m u c h  

a g r e e m e n t .  W e  h a d  “ e s t a b l i s h e d  b u t  i n c o m p l e t e ”  a n d  o t h e r  c a t e g o r i e s .

A n d  t h e n  f o r  t h e  n e x t  t w o  y e a r s  R i c h a r d  a n d  I  b e c a m e  w h a t  w e r e  

c a l l e d  “ t h e  u n c e r t a i n t y  p o l i c e . ”  I  p r o b a b l y  r e a d  t h r e e  t h o u s a n d  p a g e s  o f  

d r a f t  m a t e r i a l  i n  v a r i o u s  w o r k i n g  g r o u p s ,  w h e r e  p e o p l e  w e r e  u s i n g  

u n c e r t a i n t y  t e r m s  n o t  i n  a c c o r d a n c e  w i t h  t h e  g u i d a n c e  p a p e r .  T h e y  w o u l d  

d o  s o m e t h i n g  l i k e  w r i t e  a  s e n t e n c e  w h e r e  t h e y  w o u l d  s a y  t h a t  b e c a u s e  o f  

u n c e r t a i n t i e s ,  t h e  r a n g e  o f  o u t c o m e s  c o u l d  b e  a n y w h e r e  f r o m  o n e  t o  f i v e  

d e g r e e s  c h a n g e .  A n d  t h e n  t h e y  w o u l d  p u t  p a r e n t h e s i s  “ m e d i u m  

c o n f i d e n c e ” — t h a t ’ s  c o m p l e t e l y  i n c o r r e c t .  I t  w a s  v e r y  h i g h  c o n f i d e n c e ,  

b e c a u s e  t h e y  w e r e  t a l k i n g  a b o u t  t h e  f a c t  t h a t  b e t w e e n  o n e  a n d  f i v e  d e g r e e s  

w a s  a  v e r y  v e r y  l i k e l y  p l a c e  i n  w h i c h  t h e  o u t c o m e  w o u l d  o c c u r .  B u t  t h e y  

d i d n ’t  w a n t  t o  s a y  “ v e r y  h i g h  c o n f i d e n c e ”  b e c a u s e  n o b o d y  f e l t  v e r y  

c o n f i d e n t  a b o u t  t h e  s t a t e  o f  t h e  s c i e n c e .  S o  I  w o u l d  h e l p  p e o p l e  t o  r e w r i t e ,  

a n d  s a y  t h a t  w e  h a v e  l o w  c o n f i d e n c e  i n  s p e c i f i c  f o r e c a s t s ,  b u t  w e  h a v e  

h i g h  c o n f i d e n c e  t h a t  t h e  r a n g e  i s  l i k e l y  t o  b e  o n e  t o  f i v e .  S i m p l e  t h i n g s  

l i k e  t h a t — i t  t o o k  a  l o n g  t i m e  t o  g e t  t h e  c o m m u n i t y  u s e d  t o  b e  c o n s i s t e n t  i n  

t h e  u s e  o f  c o n f i d e n c e  p h r a s e s  t h a t  w e r e  l i n k e d  t o  q u a n t i t a t i v e  s c a l e s ,  a n d  

t h e  k i n d  o f  s t a n d a r d  l a n g u a g e  t h a t  e x i s t e d  i n  a s s e s s m e n t  r e p o r t s .  E v e r y  

s i n g l e  t i m e  p h r a s e s  l i k e  “ w e  c a n n o t  b e  d e f i n i t i v e ”  o c c u r r e d  I  w o u l d  p u t  

b i g  r e d  l e t t e r s :  “ W h a t  i s  t h e  p r o b a b i l i t y  o f  a  d e f i n i t i v e ?  S t r i k e  t h i s .  I t  

m e a n s  n o t h i n g  t o  s a y  w e  c a n ’ t  b e  d e f i n i t i v e ,  t h a t ’ s  a n  i r r e s p o n s i b l e  

c o p o u t . ”

A n d  a g a i n  w e  h a d  m a n y  h o t ,  c o n t e n t i o u s  g o - a r o u n d s  o n  t h a t  i s s u e .  

W o r k i n g  G r o u p  O n e  i n i t i a l l y  b a l k e d  a t  t h e  n o t i o n  a n d  t h e n  e m b r a c e d  i t ,  

b u t  t h e n  s a i d  t h a t  t h e y  n e e d e d  t o  h a v e  f i n e r  g r a d a t i o n s ,  b e c a u s e  t h e y  h a d
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r e a l  d a t a ,  n o t  j u s t  s u b j e c t i v e  d a t a ,  a n d  t h e y  w a n t e d  t o  h a v e  a  9 9 %  a n d  a  

1 % .  O f  c o u r s e  t h e y  e n d e d  u p  n e v e r  u s i n g  i t .  B u t  t h e y  d e f i n e d  i t :  “ W e  i n  

W o r k i n g  G r o u p  T w o  r e f u s e d  t o  d o  t h i s  o n  t h e  g r o u n d s  t h a t  m o s t  o f  o u r  

e s t i m a t e s  i n v o l v e d  a  h i g h  d e g r e e  o f  s u b j e c t i v i t y  a n d  i t  w o u l d  b e  

o u t r a g e o u s  t o  t r y  t o  p i n  d o w n  s u b j e c t i v i t y  t o  a  1 %  o r  9 9 %  l e v e l . ”  I n  f a c t ,  

5 %  a n d  9 5 %  w e r e  a l r e a d y  f i n e r  t h a n  a n y b o d y  f e l t  t h e y  c o u l d  l e g i t i m a t e l y  

j u s t i f y .  S o  t h i s  p r o c e s s  w e n t  o n .  I t  e m e r g e d  f r o m  t h e  E M F  d i s c u s s i o n s ,  

f r o m  t h e  w o r k  w i t h ,  y o u  k n o w ,  d e b a t e s  w i t h  B i l l  N o r d h a u s ,  f r o m  w o r k i n g  

w i t h  t h e  s e n i o r  h o n o r s  p e o p l e ,  a n d  f r o m  c o n v e r s a t i o n s  w i t h  L a r r y  G o u l d e r  

a n d  o t h e r  e c o n o m i s t s .  A n d  i n  t h e  e n d  t h e  g u i d a n c e  p a p e r  w a s  v e r y  p o p u l a r  

w i t h  t h e  g o v e r n m e n t s  t h a t  a t t e n d e d  t h e  p l e n a r y  s e s s i o n s .  A n d  t h e r e  i s  i n  

e a c h  s u m m a r y  f o r  p o l i c y  m a k e r s  a n  e x p l i c i t  d e s c r i p t i o n  o f  t h e  q u a n t i t a t i v e  

l i n k s ,  t e r m s  l i k e  “ l i k e l y ”  o r  “ c o n f i d e n t ”  a n d  t h a t  t h e  r e p o r t  a d d r e s s e d  t h e s e  

i s s u e s  f o r  t h e  f i r s t  t i m e  i n  a  c o n s i s t e n t  a n d  q u a n t i t a t i v e  w a y .

H o w e v e r ,  b e f o r e  I  d e c l a r e  v i c t o r y  I  m u s t  s a y  t h a t  ( a )  W o r k i n g  G r o u p  

T h r e e  d i d  n o t  u s e  t h e  l e x i c o n ;  a n d  ( b )  t h e  s p e c i a l  r e p o r t  o n  t h e  e m i s s i o n s  

s c e n a r i o s ,  w h i c h  p r o d u c e d  s i x  s t o r y  l i n e s  t h a t  s u g g e s t  w h a t  t h e  f u t u r e  

e m i s s i o n s  m i g h t  b e ,  r e f u s e d  s y s t e m a t i c a l l y  t o  a s s i g n  p r o b a b i l i t i e s  t o  t h e i r  

s t o r y  l i n e s .  T h e y  c a l l e d  t h e m  a l l  e q u a l l y  s o u n d .  A l s o ,  W o r k i n g  G r o u p  

O n e ,  i n  c i t i n g  e i g h t e e n  g e n e r a l  c i r c u l a t i o n  m o d e l s  o r  s i x  r e p r e s e n t a t i v e  

o n e s  t o  g i v e  d i f f e r e n t  c l i m a t e  s e n s i t i v i t i e s ,  r e f u s e d  t o  d i s c u s s  w h e t h e r  

t h e s e  m o d e l s  w e r e  i n d e p e n d e n t ,  o r  w h a t  t h e  r e l a t i v e  p r o b a b i l i t i e s  w e r e .  

T h e r e f o r e ,  w h e n  t h e  I P C C  i n  t h e  e n d  g a v e  i t s  n o w  f a m o u s  e s t i m a t e  t h a t  

w a r m i n g  b y  2 1 0 0  w o u l d  b e  b e t w e e n  1 . 4  a n d  5 . 8 °  C — t h e  d i f f e r e n c e  

b e t w e e n  1 . 4  a n d  5 . 8  b e i n g  t h e  d i f f e r e n c e  b e t w e e n  r e l a t i v e l y  a d a p t a b l e  a n d  

p r o b a b l y  c a t a s t r o p h i c .  B u t  p o l i t i c i a n s  o f  t h e  w o r l d  a l l  s a i d :  W e l l  w h a t ’ s  

t h e  l i k e l i h o o d  o f  t h i s ?  I f  i t  i s  g o i n g  t o  b e  5 . 8  w e  b e t t e r  d o  s o m e t h i n g  a b o u t  

i t  r i g h t  n o w .  I f  w e  a r e  g o i n g  t o  g e t  a w a y  w i t h  1 . 5 ,  w e  h a v e  g o t  s o m e  t i m e .  

I P C C  n e v e r  a d d r e s s e d  t h e  q u e s t i o n ,  b e c a u s e  t h e y  s t i l l  w o u l d  n o t  a s s i g n  

p r o b a b i l i t i e s  t o  t h o s e  o u t c o m e s .

S o ,  m y  j o b  a n d  R i c h a r d ’ s  j o b  i s  n o t  d o n e .  A n d  t h e  c u r r e n t  b a t t l e  l i n e s  

a r e  t o  t r y  t o  g e t  t h e  n e x t  a s s e s s m e n t  t o  d e a l  w i t h  t h e  s u b j e c t i v e  

p r o b a b i l i t i e s ,  e v e n t s  a  h u n d r e d  y e a r s  i n  t h e  f u t u r e .  I t  i s  u n d e r s t a n d a b l e  t h e  

r e l u c t a n c e  t h a t  t h e  a n a l y s t s  h a v e  t o  d o  t h a t .  I m a g i n e  s o m e o n e  i n  t h e  

V i c t o r i a n  e r a  b e i n g  a s k e d  t o  a s s i g n  p r o b a b i l i t i e s  t o  w h a t  t h e  e m i s s i o n s  

w e r e  g o i n g  t o  b e  r i g h t  n o w .  Y o u  m i g h t  f i n d  i t  l a u g h a b l e .  O n  t h e  o t h e r  

h a n d ,  h o w  i s  a  p o l i t i c a l  l e a d e r  t o  k n o w  h o w  m u c h  r e s o u r c e s  t o  i n v e s t  i n  a  

p r o b l e m  i f  y o u  d o n ’ t  h a v e  s o m e  i d e a  a b o u t  t h e  l i k e l i h o o d  o f  t h e  p r o b l e m ?  

S o  w h a t  I  h a v e  c a l l e d  f o r  i s  a  d o u b l e  s t r a t e g y ,  w h e r e  y o u  n o t  o n l y  p r o v i d e  

s u b j e c t i v e  p r o b a b i l i t i e s ,  b u t  y o u  a l s o  p r o v i d e  t h e  d e g r e e  o f  c o n f i d e n c e  t h a t  

y o u  f e e l  i n  t h o s e  f o r e c a s t s .  A n d  I  a m  c e r t a i n  t h a t  o u r  d e g r e e  o f  c o n f i d e n c e  

w i l l  b e  l o w  o n  m o s t  o f  t h e s e  f o r e c a s t s ,  u n l e s s  w e  h a v e  b r o a d  e n o u g h  

r a n g e s  t h a t  w e  c a n  h a v e  h i g h e r  c o n f i d e n c e  t h a t  i t ’ s  l i k e l y  t o  b e  w i t h i n  t h a t  

r a n g e .  B u t  I  t h i n k  t h a t ’ s  m o r e  r e s p o n s i b l e  t h a n  d u c k i n g  t h e  q u e s t i o n  

a l t o g e t h e r ,  a n d  l e a v i n g  i t  t o  e v e r y  p o l e m i c i s t  o u t  t h e r e  w h o  w a n t s  t o  g r a b  

t h e  I P C C  n u m b e r s  o u t  o f  c o n t e x t  t o  s u p p o r t  a  r a d i c a l  v i e w  o f  t h e  w o r l d

198



Interview of Stephen H. Schneider, January 10-13, 2002

C h e r v i n :

S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

t h a t ’ s  g o i n g  t o  h a v e  c a t a s t r o p h i c  o r  m i l d  o u t c o m e s .  A n d  t h a t ’ s  a l r e a d y  

h a p p e n i n g ,  a s  p e o p l e  a r e  g r a b b i n g  t h e s e  s t o r y  l i n e s  f r o m  t h e  r e p o r t  o n  t h e  

e m i s s i o n  s c e n a r i o s ;  g r a b b i n g  m o d e l s  w i t h  e i t h e r  h i g h  o r  l o w  s e n s i t i v i t y  

a n d  c l a i m i n g  t h a t  t h o s e  a r e  t h e  m o s t  l i k e l y  o u t c o m e s  i n  t h e  f u t u r e ,  b e c a u s e  

I P C C  n e v e r  c o n s t r a i n e d  t h e m  b y  s u g g e s t i n g  w h a t  t h e  e x p e r t s  b e l i e v e  t o  b e  

t h e  r e l a t i v e  l i k e l i h o o d  o f  e a c h  o f  t h o s e  e i t h e r  m o d e l e d  s e n s i t i v i t i e s  o r  

e m i s s i o n  s c e n a r i o s .  W e ’v e  g o t  p l e n t y  o f  w o r k  y e t  t o  d o .

A s  I  u n d e r s t a n d  i t ,  I P C C  i s  a s s e m b l e d  e v e r y  t w o - t h r e e  y e a r s ?

F i v e .

E v e r y  f i v e  y e a r s .  A n d  s o  t h e  n e x t  a s s e s s m e n t  i s  s u p p o s e d  t o  a p p e a r  i n  

p r i n t  i n  2 0 0 5  . . .

2 0 0 6 .

2 0 0 6 .

B a s i c a l l y  i t  w i l l  b e  a  2 0 0 4 - 2 0 0 5  p r o c e s s .  H o w e v e r ,  i t  i s  n o t  c l e a r  t h a t  w i l l  

h a p p e n .  B e c a u s e  t h e  h u n d r e d  o r  s o  g o v e r n m e n t s  i n  t h e  w o r l d  t h a t  c a r e  

a b o u t  t h i s  p r o c e s s  m e e t  i n  p l e n a r y  a n d  t h e y  r e d e f i n e  i t .  A n d  t h e y  h a v e n ’t  

m e t  y e t  t o  d e c i d e  w h a t  t h e y  w a n t  t o  d o  n e x t .  T h e r e  h a s  b e e n  s o m e  

c o m p l a i n t  t h a t  t h e  I P C C  r e p o r t s ,  y o u  k n o w ,  a  t h o u s a n d  p a g e s  l o n g  a r e  t o o  

t h i c k .  A n d  e v e n  t h o u g h  t h e  l a s t  r e p o r t  w a s  n o t  s u p p o s e d  t o  r e p e a t  t h e  

i n f o r m a t i o n  o f  t h e  f i r s t  r e p o r t ,  i t  h a d  t o  a  c o n s i d e r a b l e  d e g r e e  h a v e  t o  

r e s u m m a r i z e  w h e r e  w e  w e r e ,  o t h e r w i s e  t h e  r e p o r t  w o u l d  n o t  b e  s e l f ­

c o n t a i n e d .  A n d  y o u  c a n ’ t  a s k  s o m e b o d y  t o  r e a d  t h e  t h o u s a n d  p a g e  r e p o r t  

n o w ,  a n d  a l s o  g o  b a c k  a n d  r e a d  a  f i v e  h u n d r e d  p a g e  r e p o r t  f r o m  1 9 9 5  t h a t  

i s n ’t  s t a t e  o f  t h e  a r t  o f  a n y m o r e .  S o  t h e r e ’ s  b e e n  s o m e  f r u s t r a t i o n  t h a t  

t h e s e  r e p o r t s  a r e  r e p e t i t i v e ,  a n d  i t  i s  h a r d  t o  s e p a r a t e  o u t  t h e  n e w  

i n f o r m a t i o n .  A n d  t h e r e  m a y  v e r y  w e l l  b e  a  c a l l  t o  h a v e  t h e  r e p o r t s  s h o r t e r  

a n d  m o r e  o n  t h e  m o s t  r e c e n t  d i s c o v e r i e s .  B u t  t h e n  t h a t  c a l l s  f o r  a  

s o p h i s t i c a t i o n  o n  t h e  p a r t  o f  t h e  r e a d e r  t o  b e  a w a r e  o f  w h a t  h a p p e n e d  

b e f o r e ,  o r  l e a s t  a  g o o d  i n t r o d u c t o r y  c h a p t e r  t h a t  i n  a  s h o r t  w a y  s u m m a r i z e s  

t h e  p r e v i o u s  r e p o r t s .  I t  m i g h t  b e  p o s s i b l e  t o  h a v e  y o u r  c a k e  a n d  e a t  i t  t o o .

T h e  s e c o n d  p r o b l e m  i s  t h e  r e p o r t s  h a v e  b e e n  l a r g e l y  d i s c i p l i n a r y .  

W o r k i n g  G r o u p  O n e  h a s  b e e n  c l i m a t e  s c i e n c e ,  l a r g e l y  c l i m a t e  m o d e l i n g  

a n d  o b s e r v a t i o n s .  W o r k i n g  G r o u p  T w o  h a s  b e e n  c l i m a t e  i m p a c t s  a n d  

a d a p t a t i o n — a g r o n o m y ,  e c o l o g y ,  h y d r o l o g y ,  a n d  t o  s o m e  e x t e n t  t h e  s o c i a l  

s c i e n c e  o f  a d a p t a b i l i t y  a n d  v u l n e r a b i l i t y  t o  c h a n g e .  A n d  W o r k i n g  G r o u p  

T h r e e  h a s  b e e n  l a r g e l y  e c o n o m i c s  a n d  t e c h n o l o g y :  W h a t  a r e  t h e  c o s t s  o f  

d e v e l o p i n g  a l t e r n a t i v e s  t o  t h e  f o s s i l  f u e l  w o r l d ?  A n d  w h a t  a r e  t h e  

i m p l i c a t i o n s  o f  b o t h  h a v i n g  n o  c h a n g e  a n d  l e t t i n g  p e o p l e  s u f f e r  t h r o u g h  

c l i m a t e ,  o r  t h e  i m p l i c a t i o n s  o f  i m p o s i n g  p o l i c i e s  w h i c h  c o s t  m o n e y ,  a n d  

h o w  w i l l  t h e y  i m p a c t  p e o p l e  a s  w e l l ?
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W h a t  I  h a v e  a r g u e d  f o r  i s  w h a t  o c c u r r e d  i n  a  f o u r t h  r e p o r t  t h a t  w a s  

p a r t  o f  t h e  T A R R ,  n a m e l y  T h e  S y n t h e s i s  R e p o r t ,  w h e r e  w e  a n s w e r e d  t e n  

q u e s t i o n s  p o s e d  o n  u s  b y  g o v e r n m e n t  w h i c h  p r i m a r i l y  w e n t  a c r o s s  

w o r k i n g  g r o u p s .  I t  a s k e d  w h a t  w o u l d  b e  t h e  d i f f e r e n t i a l  c o n s e q u e n c e s  o f  

s t a b i l i z i n g  t h e  a t m o s p h e r e  h i g h ,  m e d i u m  a n d  l o w  l e v e l s  o f  C O 2. W e l l  i n  

o r d e r  t o  a d d r e s s  t h a t  y o u  h a v e  t o  l o o k  a t  t h e  p h y s i c a l ,  b i o l o g i c a l  a n d  s o c i a l  

s c i e n c e s .  S o  T h e  S y n t h e s i s  R e p o r t  b e g a n  t o  d o  t h a t .  A n d  m y  o w n  p e r s o n a l  

a r g u m e n t  i s  t h a t  t h e  n e x t  r o u n d  o f  I P C C  s h o u l d  b e  o r g a n i z e d  a r o u n d  g r e a t  

q u e s t i o n s ,  n o t  i n  d i s c i p l i n a r y  c l u s t e r s .  I  w a s  t o l d  t h a t  i t  w a s  a  l i t t l e  t o o  

r a d i c a l ,  a  v e r y  f a m i l i a r  s o u n d  t o  m e  f r o m  w h a t  I ’v e  h e a r d  a t  N C A R  i n  t h e  

1 9 8 0 ’ s  a b o u t  c r e a t i n g  a  g l o b a l  s y s t e m s  d i v i s i o n .  B u t  I ’ m  h o p e f u l  t h a t  a  

n u m b e r  o f  g o v e r n m e n t  r e p r e s e n t a t i v e s ,  e s p e c i a l l y  f r o m  N e w  Z e a l a n d  a n d  

A u s t r a l i a  a n d  t h e  U . K .  a n d  s o m e  E u r o p e a n  c o u n t r i e s  w h o  d o n ’t  t h i n k  i t ’ s  

t o o  r a d i c a l  w i l l  c o n t i n u e  t o  p u s h  t o  c h a n g e  t h e  e m p h a s i s  i n  t h e  n e x t  I P C C  

o n  a s k i n g  s y n t h e t i c  q u e s t i o n s  a t  t h e  o u t s e t ,  a n d  t h e n  h a v i n g  t h e  d i s c i p l i n e s  

b e i n g  b r o u g h t  i n  t o  h e l p  k e e p  t h e  a n s w e r s  t o  t h e s e  s y n t h e t i c  q u e s t i o n s  

h o n e s t .

I n  f a c t  i t ’ s  l i k e  t h e  c l i m a t i c  c h a n g e  e d i t o r i a l  p o l i c y .  L e t ’ s  a d d r e s s  t h e  

b r o a d  q u e s t i o n s  t h e  w a y  t h e y  l i e .  T h e y  a r e  i n t e g r a t e d  q u e s t i o n s ,  b u t  l e t ’ s  

m a k e  s u r e  t h a t  t h e  d i s c i p l i n a r y  s u b c o m p o n e n t s  a r e  b r o u g h t  i n  a t  t h e  s t a t e  

o f  t h e  a r t ,  b u t  t h a t  t h e  o r i g i n a l i t y  i s  i n  t h e  i n t e g r a t i o n  a c r o s s  t h o s e  

d i s c i p l i n e s .  I  t h i n k  t h a t  w o u l d  m a k e  t h e  n e x t  s e t  o f  I P C C  r e p o r t s  t r u l y  

u n i q u e  a n d  m o r e  v a l u a b l e  t o  p o l i c y  m a k e r s .  A n d  t h e y  h a v e  t o  d e a l  w i t h  

t h e  q u e s t i o n  o f  s u b j e c t i v e  p r o b a b i l i t i e s  a l l  a t  t h e  s a m e  t i m e .  B u t  w h e t h e r  

t h a t ’ s  t o o  b i g  a  l e a p  f o r  t h i s  c o m m u n i t y  r e m a i n s  t o  b e  s e e n ,  a n d  t h e  

n a t i o n a l  g o v e r n m e n t s  a r e  g o i n g  t o  i r o n  i t  o u t  i n  t h e  n e x t  f e w  y e a r s  a s  t h e y  

d e c i d e  w h a t  f o r m  t h e y  w a n t  t h e  n e x t  s e t  o f  r e p o r t s  t o  b e  i n .

A n d  a n o t h e r  p o s s i b l e  i s s u e  i s  t h e  o n e  o f  p o s s i b l e  b u r n o u t  o f  t h e  

p a r t i c i p a n t s .  I ’ m  s u r e  t h e r e ’ s  a  s u b s t a n t i a l  s e t  o f  p e o p l e  w h o  h a v e  b e e n  

i n v o l v e d  i n  a l l  t h r e e  r e p o r t s .

I  s h o u l d  s h o w  y o u  a l l  t h e  s k i n  t h a t  s l o u g h e d  o f f  m e  f r o m  b e i n g  b u r n e d  o u t .  

N o t  o n l y  w a s  I  a  c o o r d i n a t i n g  l e a d  a u t h o r  o f  c h a p t e r  o n e  o f  W o r k i n g  

G r o u p  T w o ,  a n d  w a s  I  a  l e a d  a u t h o r  o f  c h a p t e r  t w o  o f  W o r k i n g  G r o u p  

T w o ,  a n d  w a s  I  t h e  c o - a u t h o r  o f  t h e  u n c e r t a i n t y  g u i d a n c e  p a p e r ,  b u t  I  h a d  

t o  r e a d  t h o u s a n d s  o f  p a g e s  o f  t h r e e  d i f f e r e n t  d r a f t s  o f  W o r k i n g  G r o u p s  

O n e ,  T w o ,  a n d  T h r e e  a s  t h e  u n c e r t a i n t y  c o p  t r y i n g  t o  f i n d ,  y o u  k n o w ,  a n d  

h e l p  d e a l  w i t h  u n c e r t a i n t y  l a n g u a g e .  A n d  I  d o n ’t  t h i n k  I  c o u l d  d o  i t  a g a i n .  

I t  w a s  a  h a l f - t i m e  j o b  f o r  t h r e e  y e a r s  a n d  i t  w a s  pro bono.

R i g h t ,  s o  t h a t ’ s  a n o t h e r  i s s u e  t h a t  I ’v e  b e e n  t h i n k i n g  a b o u t  o f  l a t e .  I n  t h i s  

f i e l d ,  h i s t o r i c a l l y  t h e r e ’ s  a  l o t  o f  pro bono w o r k .  F o r  e x a m p l e ,  r e v i e w i n g  

p a p e r s  f o r  p u b l i c a t i o n s ,  s e r v i n g  o n  t h e s i s  c o m m i t t e e s ,  s e r v i n g  o n  a d v i s o r y  

p a n e l s ,  s e r v i n g  o n  e v a l u a t i o n s .
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C h e r v i n :

S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

Schneider: D o i n g  C o n g r e s s i o n a l  t e s t i m o n y ,  t a l k i n g  t o  t h e  m e d i a ,  b e i n g  o n  N a t i o n a l  

A c a d e m y  o f  S c i e n c e  c o m m i t t e e s .

A n d  o n  a n d  o n ,  a n d  a t  b e s t  y o u r  t r a v e l  e x p e n s e s  a r e  c o v e r e d .

Y e a h  f o r  t r a v e l  i n  c a t t l e  c a r .

S o  h o w  l o n g  c a n  t h i s  p a r a d i g m  c o n t i n u e ?

W e l l ,  m o s t  s c i e n t i s t s  a r e n ’ t  t r u l y  m o t i v a t e d  b y  m o n e y .  W e  a r e  m o t i v a t e d  

b y  c o m m u n i t y .  W e  r e a l l y  e n j o y  i n t e r a c t i n g  w i t h  e a c h  o t h e r .  W e  e n j o y  

h a v i n g  a  r e p u t a t i o n  b a s e d  u p o n  t h e  q u a l i t y  o f  o u r  w o r k  a n d  o u r  

p e r f o r m a n c e .  A n d  I  t h i n k  t h o s e  m o t i v a t i o n s  a r e  t h e i r  o w n  r e w a r d s .  B u t ,  

t h e  e c o n o m i s t s  a r e n ’t  w r o n g ,  y o u  n e e d  s o m e  i n c e n t i v e s  a s  w e l l .  A n d  

w h e t h e r  w e  s h o u l d  b e  p a i d  I  d o n ’ t  k n o w ,  m a y b e  w e  s h o u l d  h a v e  f e w e r  

s u c h  m e e t i n g s — I  m e a n  t h o s e  a r e  a l l  p o s s i b i l i t i e s .  A t  t h e  m o m e n t  t h e  I P C C  

d o e s  n o t  h a v e  t r o u b l e  r e c r u i t i n g  p e o p l e .  I t ’ s  b e c o m e  s u c h  a n  e x c i t i n g  

v e n t u r e  a n d  a n  i m p o r t a n t  v e n t u r e  t h a t  p e o p l e  a r e  w i l l i n g  t o  u n d e r g o  i t .

B u t  i n  t h e  l a s t  r o u n d ,  n o t  o n l y  w e r e  t h e r e  t h r e e  r o u n d s  o f  r e v i e w ,  

w h i c h  w a s  n o r m a l  i n  t h e  r o u n d  b e f o r e ,  b u t  t h e r e  w a s  s o m e t h i n g  n e w  

a d d e d  t o  d e a l  w i t h  t h e  p o l i t i c s  o f  t h o s e  w h o  a c c u s e  t h e  I P C C  o f  b e i n g  a  

c o n s p i r a c y  o f  s c i e n t i s t s  w h o  w a n t  t o  s c a r e  t h e  w o r l d  s o  t h e y  c a n  g e t  

f u n d e d  b y  g o v e r n m e n t s .  S o  w h a t  t h e y  d i d  i s  t h e y  b r o u g h t  i n  r e v i e w  e d i t o r s  

t o  m a k e  c e r t a i n  t h a t  t h e  a u t h o r s  w e r e  n o t  i g n o r i n g  t h e  c o m m e n t s  o f  t h e  

i n d u s t r y  o r  o f  t h e  c o n t r a r i a n s  w i t h o u t  j u s t  c a u s e .  A n d  t h a t  m e a n t  t h a t  n o t  

o n l y  d i d  w e  h a v e  t o  p r e p a r e  r e v i s i o n s  b a s e d  u p o n  f i f t y  o r  a  h u n d r e d  

r e v i e w  c o m m e n t s  t h r e e  t i m e s ,  b u t  w e  h a d  t o  p r e p a r e  a  t w e n t y - f i v e  p a g e  

d o c u m e n t  t h a t  d e t a i l e d  h o w  w e  d e a l t  w i t h  e a c h  c o m m e n t .  A n d  t h e  a m o u n t  

o f  e f f o r t  w a s  j u s t  o d i o u s .  A n d  i t  w a s  n e c e s s a r y  p o l i t i c a l l y ,  I  a g r e e ,  t o  g i v e  

t h e  r e p o r t  c r e d i b i l i t y .  I t  d i d  n o t  s t o p  t h e  d e t r a c t o r s  f r o m  s t i l l  a s s e r t i n g  t h a t  

t h e  r e p o r t  w a s  a  p o l i t i c a l  c a b a l ,  b u t  i t  g a v e  t h e m  l e s s  c r e d i b i l i t y  i n  t h e i r  

a s s e r t i o n ,  b e c a u s e  o f  t h e  r e v i e w  e d i t o r s  p r o c e s s .  A n d  I  t h i n k  t h e y  a r e  

g o i n g  t o  n e e d  s o m e  f r e s h  b l o o d  i n  n e x t  t i m e .  A n d  i t ’ s  o n e  o f  t h e  r e a s o n s  

w h y  I  w a s  p r o p o s i n g  a  s y n t h e s i s  r u g  b u i l t  a r o u n d  f u n d a m e n t a l  q u e s t i o n s ,  

r a t h e r  t h a n  t h e  u s u a l  d i s c i p l i n e s .  B e c a u s e  m a y b e  t h a t  w o u l d  b r i n g  i n  s o m e  

n e w  p e o p l e ,  a n d  t h e  d i s c i p l i n a r i a n s  w o u l d  b e  a b l e  t o  b e  b r o u g h t  i n  a s  

c o n s u l t a n t s ,  r a t h e r  t h a n  t o  h a v e  s o  m u c h  o f  t h e i r  t i m e  l e v e r a g e d  w r i t i n g  

t h e  r e p o r t  w h e r e  t h e y  a r e  s a y i n g  l a r g e l y  t h e  s a m e  t h i n g s  t h e y  w r o t e  i n  t h e  

p r e v i o u s  r e p o r t ,  j u s t  u p d a t i n g  t h e  l i t e r a t u r e .  M a y b e  t h a t  w o u l d  r e l i e v e  

s o m e  o f  t h e  s t r e s s  o n  t h e  c o m m u n i t i e s ,  I  d o n ’t  k n o w .

I ’v e  s a i d  t h a t  t h e  f r u s t r a t i o n  a t  S t a n f o r d  h a s  b e e n  t h a t  i t ’ s  a  

d i s c i p l i n a r y  i n s t i t u t i o n .  A n d  t h e r e f o r e  i t  h a s  b e e n  v e r y  d i f f i c u l t  t o  

c o n v i n c e  p e o p l e  t o  d o  i n t e g r a t i v e  h i r i n g .  I t ’ s  h a r d  t o  h i r e  s o m e b o d y  w h o  i s  

n o t  l o o k i n g  l i k e  t h e y  a r e  N a t i o n a l  A c a d e m y  o f  S c i e n c e  p r o f i l e  s c i e n t i s t s .  

B u t  t h e r e  a r e  a l s o  s o m e  b i g  p l u s e s .  O n e  p l u s  i s  t h e  i n c r e d i b l y  g o o d  c r o p  o f  

s t u d e n t s ,  e v e n  u n d e r g r a d u a t e s .  A n d  t h e  s e c o n d  p l u s  i s  [ t h a t ]  n o b o d y
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q u e s t i o n s  w h a t  y o u  d o  w h e n  y o u  a r e  i n  w h a t  I  c a l l  t h e  c o n s e n t i n g  a d u l t  

p o p u l a t i o n .  Y o u  a r e  a  p o s t  t e n u r e  f a c u l t y  m e m b e r ,  a n d  i f  I  w a n t  t o  w o r k  

w i t h  a n  e c o n o m i s t ,  a n d  I  w a n t  t o  t e a c h  a  c l a s s  i n  C i v i l  E n g i n e e r i n g  o r  i n  

E a r t h  S y s t e m s ,  n o b o d y  i n  B i o l o g y  s a y s  w h a t  h a v e  y o u  d o n e  f o r  m e  l a t e l y .  

T h a t  i s  n o t  a s  l i k e l y  t o  h a p p e n  i n  a  s t a t e  u n i v e r s i t y — o r  a t  N C A R .  A n d  

t h e r e f o r e ,  t h a t  h a s  b e e n  o n e  o f  t h e  s t r e n g t h s  o f  h a v i n g  c o m e  t o  S t a n f o r d .  I  

h a v e  b e e n  a b l e  t o  l e a r n  a  t r e m e n d o u s  a m o u n t  a b o u t  e c o l o g y ,  e c o n o m i c s ,  

a n d  i n t e g r a t e d  a s s e s s m e n t  b e c a u s e  o f  t h a t  f r e e  f l o w i n g  c a p a c i t y  a c r o s s  

d e p a r t m e n t s  a t  s c h o o l s  f o r  i n d i v i d u a l  c o l l a b o r a t o r s ,  j u s t  n o t  f o r  h i r i n g  

y o u n g  p e o p l e  w h o  a r e  i n t e g r a t i v e .

A n o t h e r  e x a m p l e  o f  t h a t  i s  [ t h a t ]  I  h a v e  l o n g  a r g u e d  t h a t  o n e  o f  t h e  

p r o b l e m s  w i t h  t r a d i t i o n a l  i n t e g r a t e d  a s s e s s m e n t  m o d e l s  i s  t h e y  n e g l e c t e d  

v a r i a b i l i t y .  W h a t  I  l e a r n e d  i n  w o r k i n g  w i t h  R i c k  K a t z  a n d  L i n d a  M e a r n s  

i n  1 9 8 4 ,  w h i c h  w a s  a c t u a l l y  d r i v e n  b y  w o r k i n g  w i t h  e c o l o g i s t s  a n d  

a g r o n o m i s t s ,  i s  t h a t  i t  m a t t e r s  m o r e  w h e t h e r  t h e r e  i s  a  c h a n g e  i n  e x t r e m e s  

t h a n  a  c h a n g e  i n  t h e  m e a n .  O f  c o u r s e ,  a  c h a n g e  i n  t h e  m e a n  w o u l d  b e  

a s s o c i a t e d  w i t h  a  c h a n g e  i n  t h e  s t r u c t u r e  o f  t h e  s y s t e m ,  w h i c h  w o u l d  

c h a n g e  t h e  e x t r e m e s .  A n d  w h a t  a b o u t  n o n l i n e a r  s y s t e m s  u n r a p i d l y  f o r c e d  

b e i n g  p a r t i c u l a r l y  s u b j e c t  t o  u n e x p e c t e d  b e h a v i o r ,  s o - c a l l e d  s u r p r i s e s ?  I  

r e m e m b e r  w h e n  I  w a s  g i v i n g  C o n g r e s s i o n a l  t e s t i m o n y  i n  1 9 8 8 ,  w h e n  

S e n a t o r  B r a d l e y  r e a d  p r e c i s e l y  a  s t a t e m e n t  f r o m  m e  a n d  f r o m  B o b  W a t s o n  

w h e r e  w e  w e r e  b o t h  t a l k i n g  a b o u t  s u r p r i s e s .  A n d  h e  s a i d ,  “ W e l l ,  

g e n t l e m e n ,  w h a t  k i n d  o f  s u r p r i s e s  d o  y o u  h a v e  i n  m i n d ? ”

A n d  I  s a i d ,  “ W e l l  s i r ,  a  s u r p r i s e  i s  s o m e t h i n g  y o u  d o n ’ t  k n o w . ”

H e  s a i d ,  “ A w ,  c o m e  o n ,  y o u  g o t  i d e a s ! ”

A n d  t h e n  o f  c o u r s e  w e  r a t t l e d  o f f  f o u r  o r  f i v e  t h i n g s .  A n d  o n e  o f  t h e  

t h i n g s ,  o f  c o u r s e ,  i s  a  f l i p - f l o p  i n  N o r t h  A t l a n t i c  O c e a n  c i r c u l a t i o n ,  t h e  

t h e r m o h a l i n e  c i r c u l a t i o n .  I  w a s  t h i n k i n g ,  a l l  t h e  d a m a g e  f u n c t i o n s  t h a t  

N o r d h a u s  u s e s  a r e  s m o o t h ,  a n d  a l l  t h e  d a m a g e  f u n c t i o n s  u s e d  i n  i n t e g r a t e d  

a s s e s s m e n t  m o d e l s — t h e y  a r e  t y p i c a l l y  q u a d r a t i c  t o  r e p r e s e n t  t h e  f a c t  t h a t  

y o u  g e t  f u r t h e r  a w a y  f r o m  t h e  p r e s e n t  a n d  y o u  g e t  m o r e  d a m a g e s .  B u t  t h e y  

a r e  s t i l l  r e l a t i v e l y  s m o o t h .  A n d  m o s t  o f  t h e  d a m a g e s  o c c u r  f a r  a w a y ,  a  

h u n d r e d  y e a r s  a w a y ,  w h e n  t h e  q u a d r a t i c  s t a r t s  t o  r e a l l y  t a k e  o f f .  A n d  t h o s e  

d a m a g e s  h a v e  v e r y  l i t t l e  p r e s e n t  v a l u e  b e c a u s e  t h e y  a r e  d i s c o u n t e d  b y  

w h e n  y o u  d i s c o u n t  t h e  w o r l d  a t  5 %  o r  6 %  p e r  y e a r ,  t h e  s t a n d a r d  r e t u r n  o n  

i n v e s t m e n t  o f  m o n e y .  A n d  a s  a  r e s u l t  o f  t h a t ,  t h e  m o d e l s  r e c o m m e n d  v e r y  

l i t t l e  c l i m a t e  p o l i c y  f o r  t h e  s i m p l e  r e a s o n  t h a t  c l i m a t e  p o l i c y  i m p l e m e n t e d  

n o w  c o s t s  y o u  i m m e d i a t e l y ,  a n d  t h e r e f o r e  i s  n o t  d i s c o u n t e d ,  w h e r e a s  t h e  

b e n e f i t  w h i c h  h a s  r e d u c e d  d a m a g e  f i f t y  t o  a  h u n d r e d  y e a r s  d o w n  t h e  

f u t u r e ,  w h e n  t h e  d a m a g e  i s  n o n l i n e a r  b e c a u s e  i t  g o e s  w i t h  t h e  q u a d r a t i c  o f  

t h e  t e m p e r a t u r e  d i f f e r e n c e ,  i s  d i s c o u n t e d  b y  f a c t o r s  o f  a  h u n d r e d  o r  m o r e  

b e c a u s e  i t  i s  s o  f a r  a w a y .  W h a t  h a p p e n s  i f  i t  t u r n s  o u t  t h a t  t h e  w o r l d  r e a l l y  

h a s  a b r u p t  n o n l i n e a r  c h a n g e ,  a n d  t h a t  y o u  c a n ’ t  e v e n  k n o w  w h e t h e r  y o u  

a r e  g o i n g  t o  h a v e  i t  u n t i l  y o u  g e t  c l o s e  t o  t h e  e v e n t ?  T h e r e f o r e ,  n o  m o d e l  

r u n  b y  e c o n o m i s t s  w i t h  a  p e r f e c t  f o r e s i g h t  i n t o  t h e  f u t u r e ,  f o r  e x a m p l e ,
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( A n d  p e r f e c t  f o r e s i g h t  i s  a n  a b s u r d  a s s u m p t i o n  b e c a u s e  w e  c a n ’t  h a v e  i t . )  

r e a l l y  c a n  r e p r e s e n t  l o n g  t e r m  s u r p r i s e s .

S o  I  d e c i d e d  i t  w a s  t i m e  t o  m o d i f y  t h e  N o r d h a u s  a p p r o a c h  b y  a d d i n g  

a b r u p t  n o n l i n e a r i t y .  S o  I  c a l l e d  u p  S t a r l y  T h o m p s o n ,  w h o  w a s  a t  t h i s  t i m e  

n o  l o n g e r  a t  N C A R  ( b e c a u s e  a s  I  h a d  f e a r e d  w h e n  I  l e f t  t h e  

I n t e r d i s c i p l i n a r y  C l i m a t e  S y s t e m s  S e c t i o n  t h a t  i t  w o u l d  l o s e  i t s  r a t h e r  

a g g r e s s i v e  c h a m p i o n  t h a t  I  r e p r e s e n t e d  f o r  t h e  d e t r a c t o r s  i n  t h e  i n s t i t u t i o n )  

a n d  s a i d ,  I  h a v e  a n  o f f e r  f r o m  t h e  P e w  C e n t e r  o n  C l i m a t e  C h a n g e ,  ( a g a i n ,  

a  p r i v a t e  e s s e n t i a l  f o u n d a t i o n )  t o  l o o k  a t  a b r u p t  c h a n g e .  I  s a i d ,  l e t ’ s  t a k e  

o u r  1 9 8 1  c l i m a t e  m o d e l  ( w h i c h  w a s  a  s m o o t h  m o d e l  t h a t ’ s  c o u p l e d  t o  

N o r d h a u s  a n d  m a n y  o t h e r  i n t e g r a t e d  a s s e s s m e n t  m o d e l s )  a n d  l e t ’ s  a d d  a n  

a b r u p t  n o n l i n e a r  c h a n g e .  L e t ’ s  p u t  i n  t h e  S t o n e l l  e q u a t i o n s  f o r  

t h e r m o h a l i n e  c i r c u l a t i o n  t h a t  S t e p h e n  R a m s d o r f  h a d  r e c e n t l y  s h o w n  c o u l d  

b e  u s e d  i f  y o u  T o o n d  t h e  c o e f f i c i e n t s  r i g h t  t o  m a t c h  t h e  b e h a v i o r  o f  t h e  

g e n e r a l  c i r c u l a t i o n  m o d e l s .  S t a r l y  d i d  t h a t  w i t h  a  g r a n t  I  h a d  f r o m  P e w .  

A n d  i t  w a s  f u n  r e c o l l a b o r a t i n g  w i t h  h i m  a f t e r  a b o u t  t e n  y e a r s .  I n  f a c t ,  h e  i s  

n o w  o u t  a t  L i v e r m o r e ,  w o r k i n g  o n  a  c o u p l e  m o d e l s  a g a i n .  A n d  I  t h e n  g o t  

a n o t h e r  u n d e r g r a d u a t e ,  M i k e  M a s t r e n d r e a ,  t o  c o u p l e  D I C E  t o  t h e  S C D —  

t h a t ’ s  w h a t  S t a r l y  c a l l e d  t h i s  m o d e l ,  t h e  S i m p l e  C l i m a t e  D e m o n s t r a t o r .

W e  c a l l e d  i t  a  d e m o n s t r a t o r  b e c a u s e  w e  c l a i m e d  n o  o r i g i n a l i t y .  W e  s i m p l y  

u s e d  t h e  S t o n e l l  e q u a t i o n s  a n d  t h e n  T o o n d  t h e  c o e f f i c i e n t s  t o  g e t  i t  t o  

b e h a v e  l i k e  a  n u m b e r  o f  G C M ’ s .

A n d  w h e n  w e  c o u p l e d  t h e  t w o  m o d e l s  t o g e t h e r ,  w e  f o u n d  o u t  a  v e r y  

s t r a n g e  a n d  i n t e r e s t i n g  t h i n g .  W e  f o u n d  o u t  t h a t  i f  y o u  h a d  a  t y p i c a l  D I C E  

r u n ,  i t  p r o d u c e d  a  t r i p l i n g  o f  C O 2 b y  2 1 0 0  a n d  m a y b e  a  q u a d r u p l i n g  b y  

2 2 0 0 .  T h a t  w a s  s u f f i c i e n t  t o  t r i g g e r  t h e  f l i p - f l o p  i n  t h e  o c e a n  c u r r e n t .  S o  

w e  t o o k  t h e  p r o f i l e  o f  c a r b o n  g e n e r a t e d  i n  D I C E ,  f e d  i t  i n t o  t h e  S C D  

c l i m a t e  m o d e l ,  a n d  a s k e d  w h a t  h a p p e n e d  t o  t h e  t h e r m o h a l i n e  c i r c u l a t i o n .

I t  w o u l d  w e a k e n  a n d  s o m e t i m e s  i t  w o u l d  c o l l a p s e .

S o  w e  s a i d ,  l e t  u s  a s s u m e  t h a t  t h e r e  i s  a n  e n h a n c e d  d a m a g e ,  i n  

a d d i t i o n  t o  t h e  d a m a g e s  a s s o c i a t e d  w i t h  w a r m i n g ,  t h e  s q u a r e  o f  t h e  

t e m p e r a t u r e  d i f f e r e n c e  t h a t  N o r d h a u s  u s e d ,  w h i c h  w e  c a l l e d  e n h a n c e d  

d a m a g e ,  t h a t ’ s  p r o p o r t i o n a l  t o  t h e  r e d u c t i o n  a n d  t h e  s t r e n g t h  o f  

t h e r m o h a l i n e  c i r c u l a t i o n .  W e  h a v e  n o  i d e a  w h a t  t h a t  d a m a g e  i s .  I  m e a n  i f  

y o u  c o l l a p s e d  t h e  t h e r m o h a l i n e  c i r c u l a t i o n  c o m p l e t e l y  a n d  s e n t  E u r o p e  

i n t o  t h e  c o l d ,  t h a t  c o u l d  c e r t a i n l y  b e  a  n a s t y  s i t u a t i o n .  S o  w e  u s e d  v a l u e s  

o f  1 % ,  5 % ,  1 0 % ,  a n d  s o  f o r t h .  A n d  w h e n  w e  p u t  t h a t  i n ,  w e  t h e n  l e t  D I C E  

r e c a l c u l a t e  t h e  p r e s e n t  v a l u e  o f  c l i m a t e  d a m a g e  w i t h  t h e  e n h a n c e d  

d a m a g e .  N o w  w e  d e c i d e d  s i n c e  i t s  n o n l i n e a r ,  l e t ’ s  a d d  t h e  e n h a n c e d  

d a m a g e  n o t  a s  a n  a d d i t i v e  t e r m  b u t  i n  t h e  e x p o n e n t  o f  t h e  d a m a g e  

f u n c t i o n .  S o  t h e  d a m a g e  f u n c t i o n ,  i n s t e a d  o f  b e i n g  t e m p e r a t u r e  s q u a r e d  

w a s  t e m p e r a t u r e  t o  t h e  t w o  p l u s  epsilon, a n d  epsilon t h e n  w a s  t h e  

e n h a n c e d  d a m a g e .  A n d  w e  T o o n d  epsilon s o  t h a t  w h e n  t h e  t h e r m o h a l i n e  

c i r c u l a t i o n  c o l l a p s e  o c c u r r e d  i t  w o u l d  b e  e q u a l  t o  w h a t e v e r  o u r  s p e c i f i e d  

n u m b e r  w a s — 5 % ,  1 0 % ,  a n d  s o  f o r t h .  I t  t u r n e d  o u t  t h a t  t h a t  c a u s e d  a  

s u b s t a n t i a l  i n c r e a s e  i n  t h e  a m o u n t  o f  c a r b o n  t a x e s  t h e  m o d e l  c o n s i d e r e d
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o p t i m a l  i n  o r d e r  t o  p r e v e n t  t h i s  e n h a n c e d  d a m a g e  t h a t  c o u l d  f o r e s e e ,  b u t  i t  

s t i l l  h a d  t r o u b l e  p r e v e n t i n g  t h e  c o l l a p s e  f r o m  o c c u r r i n g .  B e c a u s e  t h e  

c a r b o n  t a x e s ,  e v e n  t h o u g h  t h e y  w e r e  l a r g e r ,  w e r e  n o t  l a r g e  e n o u g h  t o  

r a d i c a l l y  p r e v e n t  t h e  e c o n o m y  f r o m  r e l y i n g  o n  f o s s i l  f u e l s .

S o  w e  t h e n  e x p e r i m e n t e d  w i t h  a n o t h e r  p a r a m e t e r  i n  t h e  m o d e l .  W e  

e x p e r i m e n t e d  w i t h  t h e  d i s c o u n t  r a t e .  A n d  w e  f o u n d  o u t ,  v e r y  i n t e r e s t i n g l y ,  

t h a t  f o r  a  m i d - r a n g e  s e t  o f  n u m b e r s ,  f o r  e x a m p l e  ( T h e  e x a c t  v a l u e  o f  t h e s e  

n u m b e r s  i s  n o t  i m p o r t a n t ,  b u t  i t  i s  t h e  i d e a . ) ,  w h e n  t h e  d i s c o u n t  r a t e  w a s  

l e s s  t h a n  a b o u t  2 % ,  t h a t  m e a n t  t h a t  e n h a n c e d  d a m a g e  a  h u n d r e d  y e a r s  

f r o m  n o w  w a s  s u f f i c i e n t l y  v a l u a b l e  t o d a y  t h a t  t h e  m o d e l ’ s  o p t i m a l  c a l l e d  

f o r  a  v e r y  l a r g e  c a r b o n  t a x .  A n d  t h a t  v e r y  l a r g e  c a r b o n  t a x  r e d u c e d  t h e  

e m i s s i o n s  s u f f i c i e n t l y  t h a t  w e  d i d n ’ t  c r o s s  t h e  n o n l i n e a r  t h r e s h o l d  i n  t h e  

c l i m a t e  m o d e l  t h a t  l e d  t o  t h e  c o l l a p s e  o f  t h e  c i r c u l a t i o n .  I n  o t h e r  w o r d s ,  

t h e  p o l i c y  w o r k e d !  I t  a c t u a l l y  p r e v e n t e d  t h e  c o l l a p s e  o f  t h e  c i r c u l a t i o n ,  

e v e n  i n  2 1 5 0 ,  b e c a u s e  t h e  l o w  d i s c o u n t  r a t e  m e a n t  t h a t  t h e  f u t u r e  w a s  

f o r e s e e a b l e ,  a n d  h a d  s o m e  v a l u e  t o d a y .  W h e n  w e  i n c r e a s e d  t h e  v a l u e  o f  

d i s c o u n t  r a t e  b e y o n d  a b o u t  2 %  ( a n d  m o s t  m o d e l s  r u n  a t  b e t w e e n  5 %  a n d  

6 %  o r  7 % ) ,  t h e n  e v e n  t h a t  u n i m a g i n a b l e  c a t a s t r o p h e  o f  f l i p p i n g  o f f  t h e  

G u l f  S t r e a m ,  b e i n g  s o  f a r  a w a y  h a d  s o  l i t t l e  p r e s e n t  v a l u e  t h a t  t h e  m o d e l ’ s  

o p t i m a l  i s  t o  l e t  i t  h a p p e n .

N o w  t h e  t r o u b l e  i s ,  w h a t  w o u l d  h a p p e n  f i f t y  o r  e i g h t y  y e a r s  f r o m  

n o w  i f  w e  g o t  c l o s e  t o  t h e  e v e n t ,  a n d  w e  r e a l i z e d  t h a t  t h i s  i s  w h a t  w e  w e r e  

c r e a t i n g ,  a n d  w e  p u l l e d  a  G i l d a  R a d n e r  o n  t h e  o l d  “ S a t u r d a y  N i g h t  L i v e ”  

a n d  s a i d ,  “ N e v e r  m i n d ,  i t  m i g h t  b e  t o o  l a t e . ”  I t  m i g h t  b e  b e y o n d  t h e  p o i n t  

t h a t  y o u  c o u l d  r e v e r s e  t h e  a f f e c t .  T h e r e f o r e ,  t h e  n e x t  f e w  g e n e r a t i o n s  w i l l  

b e  m a k i n g  d e c i s i o n s  t h a t  w i l l  a f f e c t  t h e  s u s t a i n a b i l i t y  o f  f u n d a m e n t a l  

e n v i r o n m e n t a l  s y s t e m s  i n  t h e  g e n e r a t i o n s  b e y o n d  t h a t .  A n d  t h e  p o i n t  t h a t  

w e  m a d e  i s :  N o  i n t e g r a t e d  a s s e s s m e n t  m o d e l s  t o  d a t e  a r e  d e a l i n g  w i t h  

a b r u p t  n o n l i n e a r i t i e s .  A n d  w e  s h o w e d  t h a t  i t  c a n  m a k e  a  v e r y  b i g  

d i f f e r e n c e  i n  w h a t  t h e  m o d e l  r e c o m m e n d s  f o r  o p t i m a l  t a x e s .  A n d  t h e r e f o r e  

w e  s a i d  t h e  e n t i r e  l i t e r a t u r e  h a s  t o  b e  r e c o n s i d e r e d ,  b a s e d  u p o n  a  r a n g e  o f  

t h e s e  k i n d  o f  i m a g i n a b l e  a b r u p t  e v e n t s .  A n d  h o w  t o  v a l u e  t h e m  i s  v e r y  

s p e c u l a t i v e .  W e  j u s t  s i m p l y  b r a c k e t e d  i t  b y  s e n s i t i v i t y  a n a l y s i s .  A n d  t h a t ’ s  

g o i n g  t o  b e  p a r t  o f  t h e  d a u n t i n g  c h a l l e n g e  t h a t  t h e  I P C C  a n d  t h e  s c i e n t i f i c  

c o m m u n i t y  w i l l  h a v e  t o  d e a l  w i t h  i n  t h e  c o m i n g  a s s e s s m e n t  r e p o r t .  A n d  

t h e  f u n  t h i n g  w a s ,  w h e n  w e  c o u p l e d  D I C E  t o  t h e  c l i m a t e  m o d e l — t h e  m o s t  

s e n s i t i v e  p a r a m e t e r  i n  t h e  c l i m a t e  m o d e l  t y p i c a l l y  b e i n g  t h e  a m o u n t  o f  

g r e e n h o u s e  g a s  f o r c i n g — t h e  c o u p l e d  m o d e l ,  t h e  m o s t  s e n s i t i v e  p a r a m e t e r  

g o v e r n i n g  t h e  b e h a v i o r  o f  t h e  c o u p l e d  m o d e l  w a s  t h e  d i s c o u n t  r a t e .  A n d  

t h e r e f o r e  w e  g o t ,  i n  t h e  w o r d s  o f  t h e  c o m p l e x i t y  t h e o r y  c r o w d ,  a n  

e m e r g e n t  p r o p e r t y  f r o m  c o u p l e d  m o d e l s  t h a t  w a s  d i f f e r e n t  t h a n  y o u  w o u l d  

g e t  b y  r u n n i n g  e i t h e r  m o d e l  a l o n e .

A n d  a p r o p o s  o f  o u r  c o n v e r s a t i o n ,  R o b e r t ,  i t  r e m i n d s  m e  o f  t h e  

c o u p l e d  c l i m a t e  s y s t e m  i n i t i a t i v e  t h a t  w e  n e v e r  g o t  f u n d e d .  B e c a u s e  t h i s  

w a s  p r e c i s e l y  t h e  k i n d  o f  t h i n g s  t h a t  w e  w a n t e d  t o  d o  b a c k  i n  t h e  1 9 8 0 ’ s , 

w h e n  w e  w a n t e d  t o  c o u p l e  l o w  o r d e r  m o d e l s  f r o m  m u l t i p l e  s y s t e m s  a n d
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C h e r v i n :

S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

f i n d  o u t  w h a t  k i n d  o f  b e h a v i o r s  w e  w o u l d  g e t .  B e c a u s e  y o u  c a n ’t  l e a r n  

t h e m  f r o m  j u s t  a  c o m p l e x  m o d e l  o f  o n e  s u b s y s t e m  a l o n e .  A n d  I  h a v e  b e e n  

a c t u a l l y  a b l e  a t  S t a n f o r d  t o  d o  t h a t  w i t h  u n d e r g r a d u a t e s  a n d  o l d  

c o l l a b o r a t o r s ,  u s i n g  v e r y  s i m p l e  t o o l s .  A n d  w h i l e  I  w o u l d n ’ t  b e l i e v e  t h a t  

a n y  o f  t h e  n u m e r i c a l  r e s u l t s  t h a t  w e  g e t  s h o u l d  b e  t a k e n  l i t e r a l l y  b e c a u s e  

t h e r e  a r e  t o o  m a n y  a s s u m p t i o n s ,  I  t h i n k  t h e  o v e r a l l  b a s i c  m e s s a g e  s h o u l d  

b e  t a k e n  s e r i o u s l y ,  n a m e l y  t h e  a n a l y t i c  t o o l s  t h a t  w e  h a v e  b e e n  u s i n g  s o  

f a r  a r e  q u i t e  i n a d e q u a t e  t o  b e  a b l e  t o  a s s e s s  w h a t  t h e  r e a l  r i s k s  a r e  o f  t h e s e  

g e o p h y s i c a l ,  a n d  n o w  s o c i a l  a n d  g e o p h y s i c a l  e x p e r i m e n t s  t h a t  w e  a r e  

p e r f o r m i n g  o n  t h e  e a r t h ;  a n d  t h a t  w e  r e a l l y  n e e d  t o  s e r i o u s l y  t h i n k  a b o u t  

w h e t h e r  w e  w a n t  t o  s l o w  t h i s  d o w n  a  l i t t l e  b i t  a n d  b u y  o u r s e l v e s  s o m e  

t i m e  t o  f i g u r e  o u t  w h a t  i t  i s  t h a t  w e  a r e  a c t u a l l y  d o i n g  t o  t h e  p l a n e t .

I t  s o u n d s  a s  i f ,  w h e n  y o u  e n t e r  t h e  r e a l m  o f  i n t e g r a t e d  a s s e s s m e n t s ,  y o u  

h a v e  c o m p l i c a t i o n s  u p o n  c o m p l e x i t y ,  u p o n  a l m o s t  i n t r a c t a b i l i t y .

U m  h m .

W h a t  s o r t  o f  a d v i c e  w o u l d  y o u  o f f e r  f o r  a n y  h i g h  s c h o o l  s t u d e n t s ,  

u n d e r g r a d u a t e s ,  o r  b r a n d  n e w  g r a d u a t e  s t u d e n t s  c o n t e m p l a t i n g  t r y i n g  t o  d o  

s o m e  g o o d ?

Y e a h ,  i t ’ s  n o t  l i k e  w h e n  I  e n t e r e d  c l i m a t e  m o d e l i n g  w h e n  I  w a s  w o r k i n g  

w i t h  I s h t i a k  R a s o o l  a n d  t h e r e  w e r e  t h i r t y  p a p e r s  w o r t h  r e a d i n g .  Y o u  k n o w ,  

t h e r e  a r e  t h o u s a n d s  i n  m u l t i p l e  f i e l d s ,  a n d  n o  h u m a n  c a n  k e e p  u p  w i t h  t h i s .  

O f  c o u r s e  t h e  s i m p l e  a n s w e r  i s  c o l l a b o r a t i o n s .  Y o u  n e e d  c o l l e a g u e s  f r o m  

a l l  a r o u n d .  A n d  y o u  h a v e  t o  l e a r n  w h a t  t h e y  k n o w ,  a n d  t h e y  h a v e  t o  l e a r n  

w h a t  y o u  k n o w .  A n d  y o u  h a v e  t o  i n t e g r a t e  a n d  e v o l v e  t o g e t h e r ,  a n d  i t  

t a k e s  t i m e .  T h e  r e a l  d i f f i c u l t y  i s — w h o  r e w a r d s  t h i s  s t u f f ?  L e t  m e  t e l l  y o u  

w h a t  I  s a y  t o  t h e  E a r t h  S y s t e m s  1 0 ,  t h a t ’ s  t h e  e l e m e n t a r y  b e g i n n i n g  c o u r s e  

i n  E a r t h  S y s t e m s  h e r e .  I  a l w a y s  t e a c h  t h e  f i r s t  d a y ,  a n d  j u s t  d i d  i t  a  f e w  

d a y s  a g o .  I  w i l l  b e g i n  b y  t a l k i n g  w i t h  t h e  s t u d e n t s  a b o u t  h o w  p l e a s e d  I  a m  

t h a t  t h e y  a r e  i n t e r e s t e d  i n ,  y o u  k n o w ,  e n v i r o n m e n t a l  s y s t e m s ,  a n d  d e a l i n g  

w i t h  p r o b l e m s  t h a t  t h e  w o r l d  h a s  t o  f a c e .

A n d  t h e n  I ’ l l — a  c o u p l e  o f  m i n u t e s  i n t o  t h e  c l a s s  I ’ l l  s a y ,  “ N o w  t e l l  

m e ”  ( a n d  a b o u t  a  h u n d r e d  p e o p l e  o u t  t h e r e ,  s o  t h i s  i s  n o t  a  g o o d  s e m i n a r ,  

s o  I  w i l l  d o  i t  b y  h a n d  r a i s i n g )  a n d  I  w i l l  s a y ,  “ H o w  m a n y  o f  y o u  w a n t  t h e  

w o r l d  t o  b e  a  b e t t e r  p l a c e ? ”  A n d  t h e y  a l l  r a i s e  t h e i r  h a n d s .

A n d  I  s a y ,  “ H o w  m a n y  o f  y o u  w o u l d  l i k e  t o  w o r k  t o  i m p r o v e  t h e  

e n v i r o n m e n t ? ”  T h e y  a l l  r a i s e  t h e i r  h a n d s .

A n d  I  s a i d ,  “ H o w  m a n y  o f  y o u  w o u l d  l i k e  a  g o o d  j o b ? ”  A n d  t h e y  a l l  

r a i s e  t h e i r  h a n d s .

A n d  I  s a y ,  “ H o w  m a n y  o f  y o u  t h i n k  t h i s  i n s t r u c t o r  i s  a n  i d i o t  f o r  

a s k i n g  d u m b  q u e s t i o n s ? ” — a n d  t h e y  c h e e r .

A n d  I  s a i d ,  “ O k a y ,  t h e r e  i s  a  t r i c k  h e r e ,  y o u  k n o w  i t ,  r i g h t  g u y s ? ”

A n d  t h e y  s a y ,  “ Y e a h . ”
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I  s a i d ,  “ H o w  m a n y  o f  y o u  t h i n k  y o u  c a n  d o  a l l  t h r e e  o f  t h o s e  t h i n g s  

a t  o n c e ? ”  A n d  n o w  t h e r e  a r e n ’t  s o  m a n y  h a n d s  i n  t h e  a i r .

I  s a i d ,  “ W h a t  i s  i t  t h a t  i n  t h e  V i c t o r i a n  I n d u s t r i a l  R e v o l u t i o n  m a d e  

t h e  r i c h  c o u n t r i e s  r i c h ? — s p e c i a l i z a t i o n .  W h e r e  a r e  t h e  r e w a r d s ?  B e  t h e  

v e r y  b e s t  i n  y o u r  n a r r o w l y  d e f i n e d  f i e l d .  O n  t h e  o t h e r  h a n d ,  i f  a l l  y o u  d o  i s  

c o n t e n t  i n  o n e  f i e l d ,  t h e n  y o u  a r e  i g n o r a n t  o f  t h e  c r o s s c u t t i n g  c o m p o n e n t s  

w h i c h  d e f i n e  r e a l  w o r l d  p r o b l e m s .  T h e y  a r e  m u l t i - [ d i s c i p l i n a r y ]  a n d  i n  

f a c t ,  i n t e r d i s c i p l i n a r y .  T h e r e f o r e ,  y o u  n e e d  context a s  w e l l  a s  c o n t e n t .  

U n f o r t u n a t e l y ,  y o u  a r e  n o  s m a r t e r  t h a n  y o u r  c o l l e a g u e s  w h o  a r e  b i o l o g i s t s  

o r  e c o n o m i s t s  o r  g e o l o g i s t s  o r  e n g i n e e r s .  T h a t  m e a n s  i f  t h e y  s p e n d  a  

h u n d r e d  p e r c e n t  o f  t h e i r  t i m e  d o i n g  j u s t  t h e  d i s c i p l i n e ,  t h e y  a r e  g o i n g  t o  

h a v e  m o r e  c o n t e n t  t h a n  y o u  a r e .  I f  y o u  a r e  a l s o  l e a r n i n g  e c o n o m i c s  a n d  

b i o l o g y  a n d  g e o l o g y ,  a n d  e v e n  t h o u g h  y o u  m a y  b e  a  t r a c k ,  a s  w e  c a l l  i t  a  

t r a c k ,  i n  b i o l o g y ,  y o u  a r e  g o i n g  t o  s t i l l  l e a r n  l e s s .  T h e r e  i s  n o  w a y  t o  a v o i d  

w h a t  t h e  e c o n o m i s t s  a l w a y s  r e m i n d  u s ,  t h a t  e v e r y  s i n g l e  t h i n g  t h a t  y o u  d o  

r e d u c e s  y o u r  o p p o r t u n i t y  t o  d o  s o m e t h i n g  e l s e .  T h e y  c a l l  i t  a n  o p p o r t u n i t y  

c o s t ,  i t  i s  a  t r a d e - o f f .  A n d  t h e r e f o r e ,  y o u  a r e  t r a d i n g  o f f  c o n t e n t  a n d  

c o n t e x t .  Y o u  c a n  o p t  t o  g o  b a c k  t o  t h e  o l d  w a y ,  s p e n d  a l l  y o u r  t i m e  b e i n g  

t h e  b e s t  s p e c i a l i s t  y o u  c a n ,  y o u  m i g h t  g e t  a  g o o d  j o b .  B u t  t h e n  y o u  w o n ’ t  

b e  w e l l  e q u i p p e d  t o  u n d e r s t a n d  w h a t  i t  t a k e s  t o  a d d r e s s  r e a l  w o r l d  

p r o b l e m s .  Y o u  w o n ’ t  b e  l i t e r a t e  i n  w h a t  t h e  f i e l d s  a r e  t h a t  y o u  n e e d  t o  

h a v e  s o m e  k n o w l e d g e  o f .  S o  h o w  c a n  y o u  d o  i t ?  M y  f i r s t  a d v i c e  i s ,  s t a y  

o n  f o r  y o u r  m a s t e r ’ s  d e g r e e .  W e  h a v e  h e r e  a  c o - t e r m i n a l  m a s t e r ’ s  d e g r e e  

i n  E a r t h  S y s t e m s .  A n d  t h a t  w a y  y o u  e n d  u p  w i t h  t h e  b e s t  o f  b o t h  w o r l d s .  

Y o u  e n d  u p  w i t h  t h a t  e x t r a  y e a r  w h i c h  a l l o w s  y o u  t o  e s c a p e  w i t h  a b o u t  t h e  

s a m e  d i s c i p l i n a r y  c o n t e n t  a s  a  r e g u l a r  u n d e r g r a d u a t e ,  b u t  y o u  h a v e  t h e  

e x t r a  context a b o u t  s o l v i n g  b r o a d  s c a l e  p r o b l e m s .  B u t  y o u  h a v e  t o  p a y  f o r  

i t ,  i t  i s  n o t  f r e e .  Y o u  h a v e  t o  p a y  f o r  i t  w i t h  a n  e x t r a  y e a r  o f  y o u r  l i f e ,  a n d  

w i t h  a n  e x t r a  y e a r  o f  t u i t i o n .

T h e  s e c o n d  t h i n g  i s ,  w h e n  y o u  m o v e  i n t o  y o u r  s p e c i a l i z a t i o n  a n d  

y o u r  j o b  l a t e r  o n ,  d o n ’ t  f o r g e t  t h a t  y o u  can w o r k  o n  a  d e t a i l e d  a n d  s p e c i f i c  

p r o b l e m ,  b u t  y o u  s h o u l d  a l w a y s  b e  a s k i n g  t h e  b r o a d e r  q u e s t i o n s  a b o u t  

h o w  i t  f i t s  i n .  A n d  w h e n  y o u  c a n ’t  a n s w e r  t h e m  f o r  y o u r s e l v e s ,  g e t  

c o l l e a g u e s .  The key is community. W h e n  I  h a v e  t o  d e b a t e  s o m e b o d y  l i k e  

D i c k  L i n d z e n ,  a s  I  f r e q u e n t l y  d o  a b o u t  w h e t h e r  g l o b a l  w a r m i n g  i s  r e a l  a n d  

s o  f o r t h ,  I  w i l l  s a y  t o  t h e  a u d i e n c e :  “ L a d i e s  a n d  g e n t l e m e n ,  i t  m a y  b e  

d i f f i c u l t  f o r  y o u  t o  d i s c e r n  w h e t h e r  h e  o r  I  a r e  m o r e  l i k e l y  t o  b e  r i g h t ,  t h i s  

i s  n o t  a  t w o  p e r s o n  i s s u e .  T h e  o n l y  w a y  y o u  c a n  h a v e  a n y  c o n f i d e n c e  i n  

w h a t  i s  b e i n g  s a i d  i s  t o  a s k  w h a t  d o e s  t h e  c o m m u n i t y  s a y .  T h i s  i s  n o t  a  m e  

v e r s u s  h i m . ”  Y o u  h a v e  t o  g e t  t o  b r o a d - b a s e d  c o m m u n i t i e s ;  y o u  h a v e  t o  

f i n d  o u t  w h a t  p e o p l e  t h i n k  i s  r e a s o n a b l e .  Y o u  h a v e  t o  f i n d  o u t  w h a t  

d i s c i p l i n e s  d o  y o u  n e e d ,  w h a t  d o  t h e  d i s c i p l i n e s  k n o w ,  a n d  h o w  c a n  w e  

p u t  t h e  k n o w l e d g e  t o g e t h e r .  A n d  t h e r e  a r e  n o w  s p e c i a l i s t s  i n  i n t e g r a t i o n .  

A n d  e v e n  t h o u g h  i t  i s  h a r d  t o  f i n d  t h e m  j o b s  i n  a c a d e m i c  l o c a t i o n s ,  w i t h  a  

f e w  e x c e p t i o n s ,  l i k e  t h e  E a r t h  S y s t e m s  S c i e n c e  P r o g r a m  i n  P e n n  S t a t e  o r  

t h e  E n g i n e e r i n g  P u b l i c  P o l i c y  P r o g r a m  i n  C a r n e g i e  M e l o n — a n d  I  h o p e ,  a
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C h e r v i n :

S c h n e i d e r :

C h e r v i n :

S c h n e i d e r :

p r o g r a m  t h a t  w e  w i l l  h a v e  h e r e  a t  S t a n f o r d ,  a n  i n t e r d i s c i p l i n a r y  p r o g r a m  

i n  e n v i r o n m e n t  r e s o u r c e s  w h i c h  w i l l  h a v e  g r a d u a t e  s t u d e n t s  s o o n ,  b u t  s t i l l  

y e t  l e n d - l e a s e  f a c u l t y .  Y o u  c a n  c o m b i n e  d i s c i p l i n a r y  k n o w l e d g e  f o r  

m u l t i p l e  d i s c i p l i n e s  i n  a n  o r i g i n a l  w a y  only i f  t h e  k n o w l e d g e  t h a t  y o u  a r e  

c o m b i n i n g  i s  o f  h i g h  q u a l i t y ,  a n d  i f  y o u  h a v e  s o m e  u n d e r s t a n d i n g  o f  t h e  

c o n t e x t .  S o  l e t ’ s  m a k e  t h a t  t r a d e - o f f  b e t w e e n  c o n t e n t  a n d  c o n t e x t — n o t  t o o  

m u c h  o f  e a c h .  A n d  i f  y o u  n e e d  m o r e  o f  o n e  k i n d  o r  t h e  o t h e r ,  f i n d  t h e  

s p e c i a l i s t s  w h o  a r e  g o o d ,  w o r k  w i t h  t h e m ,  a n d  l e t  t h e m  h e l p  t o  k e e p  y o u  

h o n e s t .  I t ’ s  n o t  h o p e l e s s ,  y o u  d o n ’t  h a v e  t o  k n o w  e v e r y t h i n g ,  b u t  y o u  s u r e  

d o  h a v e  t o  k n o w  a  l o t ,  a n d  i t  i s  g o i n g  t o  t a k e  a  l o t  o f  w o r k .

O k a y .  A t  t h i s  l a t e  h o u r ,  i s  i t  f a i r  t o  a s k ,  w e l l  I  w i l l  a s k  i t  a n y w a y ,  a r e  y o u  

o p t i m i s t i c ?  A r e  y o u  p e s s i m i s t i c ?  W i l l  t e c h n o l o g y  h e l p ?  A n d  d o  w e  h a v e  

t o  r e d e f i n e  t h e  t e r m  “ c o m m u n i t y ”  t h a t  y o u  u s e d  b e f o r e ?

T h e  a n s w e r  t o  a l l  y o u r  q u e s t i o n s  i s  “ y e s . ”

I n  o t h e r  w o r d s  y o u  a r e  b o t h  o p t i m i s t i c  a n d  [ p e s s i m i s t i c ]  . . .

I ’m  o p t i m i s t i c  t h a t  t h e r e  i s  a  l o t  w e  c a n  d o ,  a n d  a  l o t  o f  d a m a g e  t h a t  c a n  b e  

p r e v e n t e d .  B u t  I  a m  p e s s i m i s t i c  t h a t  t h e r e  i s  a  l o t  w e  w i l l  m i s s  d o i n g  

b e c a u s e  o f  t h e  c o m b i n a t i o n  o f ,  u n f o r t u n a t e l y ,  i g n o r a n c e ,  g r e e d ,  d e n i a l ,  

t r i b a l i s m  a n d  s h o r t - t e r m  t h i n k i n g  w h i c h  p r e v e n t s  u s  f r o m  s e e i n g  p r o b l e m s  

u n t i l  t h e y  t e n d  t o  b e  t o o  l a t e — a n d  t h e  n a r r o w n e s s  a b o u t  s t i c k i n g  i n  o u r  

d i s c i p l i n e s  a n d  n o t  g e t t i n g  b r o a d .  B u t  I  t h i n k  t h a t ’ s  c h a n g i n g ,  a n d  I  t h i n k  

t h a t  p e o p l e  a r e  d e m a n d i n g  t h a t  w e  a d j u s t  o u r  e d u c a t i o n a l  s y s t e m s  a n d  o u r  

i n s t i t u t i o n s  t o  f i t  t h e  n a t u r e  o f  r e a l  p r o b l e m s .  A n d  t h a t  w i l l ,  a n d  a l r e a d y  i s  

m a k i n g  a  d i f f e r e n c e .  I t  i s  j u s t  n o t  a s  f a s t  a  d i f f e r e n c e  a s  w e  n e e d ,  t h a t ’ s  

w h y  I  c a n  b e  b o t h  o p t i m i s t i c  a n d  p e s s i m i s t i c .  I  t h i n k  t h e  c o m m u n i t y  i s  

k e y ,  b e c a u s e  t h e  c o m m u n i t y  i s  r e a l l y  a  s e t  o f  i n t e r l a c e d  c o m m u n i t i e s  t h a t  

h a v e  d i f f e r e n t  t r a d i t i o n s ,  b u t  t h e  m o r e  t h e y  l e a r n  a b o u t  e a c h  o t h e r ,  t h e  

m o r e  t h e y  l e a r n  t h e y  n e e d  e a c h  o t h e r .

A n d  t h a t ’ s  p r e c i s e l y  w h a t  I  l i k e  a b o u t  i n t e g r a t e d  a s s e s s m e n t  i s  t h e  

m e r g i n g  o f  c o m m u n i t i e s  i n t o  a n  a p p r o a c h  t o  q u e s t i o n s  o f  m u t u a l  i n t e r e s t .  

A n d  t h a t  i s  a  d r i v i n g  f o r c e ,  a  p o w e r f u l  d r i v i n g  f o r c e  t o  g e t  u s  t o  l e a r n  

e n o u g h  a b o u t  e a c h  o t h e r  t o  b e  a b l e  t o  h a v e  c o l l a b o r a t i o n s .  T e c h n o l o g y  i s  

e s s e n t i a l .  W e  c a n n o t  r e p e a t  t h e  V i c t o r i a n  I n d u s t r i a l  R e v o l u t i o n  w i t h  

s w e a t s h o p s ,  c o a l  b u r n i n g  d i r t y  p o w e r  p l a n t s ,  a n d  i n t e r n a l  c o m b u s t i o n  

e n g i n e s  i n  I n d i a ,  C h i n a  a n d  I n d o n e s i a .  T h e r e  a r e  s i m p l y  t o o  m a n y  p e o p l e  

i n  t h e m ,  a n d  w h e n  t h e y  s t a r t  g e t t i n g  t o  t h e  l e v e l s  o f  i n c o m e  t h a t  w e  h a v e  

n o w ,  w e  w i l l  h a v e  w a y  t o o  m u c h  r e s i d u a l  d a m a g e  t o  t h e  a t m o s p h e r e ,  l a n d  

a n d  s o  f o r t h .  W e  n e e d  t o  l e a p f r o g  t o  h i g h  t e c h n o l o g y .  W e  n e e d  t o  u s e  o u r  

i n v e n t i v e  g e n i u s  t o  h e l p  p r o v i d e  t h e s e  p e o p l e  a n  o p p o r t u n i t y  t o  d e v e l o p ,  

w i t h o u t  a t  t h e  s a m e  t i m e  p r o d u c i n g  t h e  s a m e  k i n d s  o f  d a m a g e s  t h a t  w e  

p r o d u c e d .  T h a t ’ s  o n l y  g o i n g  t o  b e  c r e d i b l e  i f  w e  w o r k  i n  p a r t n e r s h i p  w i t h

207



Interview of Stephen H. Schneider, January 10-13, 2002

Chervin:

S c h n e i d e r :

t h e s e  g r o u p s .  W e ’r e  w o n d e r f u l  a t  c o m p e t i n g ;  w e  h a v e  t o  l e a r n  t o  b e  

w o n d e r f u l  a t  c o o p e r a t i o n .

A l l  r i g h t ,  S t e p h e n ,  I  w a n t e d  t o  t h a n k  y o u  f o r  o n e  a n d  a l l  f o r  y o u r  

p a r t i c i p a t i o n  i n  t h i s  m a r a t h o n  s e s s i o n  o v e r  f o u r  d a y s .  T h i s  i s  t h e  e n d  o f  t h e  

t e n t h  t a p e .  W e  h a v e  b e e n  i n v o l v e d  i n  t h i s  p r o c e s s  f o r  i n  e x c e s s  o f  t e n  

h o u r s .  A n d  I ’m  s u r e  t h a t  t h e  A m e r i c a n  M e t e o r o l o g i c a l  S o c i e t y  w i l l  g a i n  a  

l o t  f r o m  t h i s  p a r t i c u l a r  a c t i v i t y  a n d  I  t h a n k  y o u  a g a i n .

W e l l ,  y o u  a r e  w e l c o m e  a n d  I  h a v e  e n j o y e d  t h e  r e t r o s p e c t i v e  a n d  t h i n k i n g  

a b o u t  t h e s e  i s s u e s  a n d  I  h a t e  t o  s a y  t h i s ,  b u t  t h i s  i s  j u s t  t h e  t i p  o f  t h e  

i c e b e r g  o f  t h e  i s s u e s  t h a t  w e  n e e d  t o  t a l k  a b o u t !

END OF INTERVIEW
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