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Tribbia: We’re at the Center Green facility in Boulder, Colorado, part of NCAR. 1
am Joe Tribbia with me is Mike Chen, and Ferd Baer is the topic of our
conversation today. We’re on side 1 tape 1 of this interview, and I think we
should just get right to it. Ferd you were born in Germany is that correct?

Baer: That’s correct.

Tribbia: And that was, what year was that?

Baer: That was in 1929.

Tribbia: Okay, what recollections do you have of your early childhood—your
parents, your brothers and sisters, insofar as they’ve influenced your career
decisions?

Baer: Well, it’s hard to say whether they influenced my career decisions directly,

but clearly they had a pronounced influence on me, and my early childhood
experience probably had a pronounced influence on me too, although I can’t
really tell you how that works. You know, that was just around the time
when Hitler started his activities in Germany, and my family, we were
living in a tiny little town in Southern Germany called , and some
time in ‘32 or something, Hitler moved in from Austria. We were, this is
north of Munich, and was pretty close and my father seemed to have been
working with the Underground somehow or other, and of course he was
Jewish and that didn’t do him much good either, but when the Nazis came
into this little town, the townspeople put my father into protective custody.

Because the Nazis were looking for people like him. So when the Nazis left
then I think my family decided to get out, to get out of the country, and they
started proceedings, and we had some relatives in Scranton, Pennsylvania,
who were helping up as well. My mother’s sister and her family, and my
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parents went to, I think it was Brussels, with one of my mother’s sisters to
stay. I have one brother and he was with them, but they didn’t have room
for me so they left me with an aunt who was working at an orphanage, and
so I'was kind of orphan for a few years. 1 don’t have any
recollection of it specifically, but I suspect it was a very unhappy time.
Well, anyway, in 1935 we all got together and came to the States and went
to Scranton, and we, they started regular life there. My parents, my father
worked with my uncle, who had a radio shop for a few years and trained
himself as an accountant and opened up his own practice and he was
reasonably successful. It was sort of a middle class life in Scranton. And
then I, you know, grew up there, I guess, an average kid, didn’t have too
much trouble. Then I graduated from high school I think it was in 1947.

Shall I continue with Pennsylvania? Then I went to the University of
Chicago, and I did that because my brother, he was about five years older
than me, and he was actually in service during the war, and he was a
reasonably clever guy. He took some kind of a test while he was over in the
South Pacific so that he could get into West Point and he was chosen, so he
came back to the States. That was pretty wise of him, and then he got to
West Point, but he couldn’t stand the regimen, so he suddenly got a trick
knee, and he got a medical discharge, and then he went to Cornell for a
year, then he went to the University of Chicago, and he ranted and raved
about what a great school it was. And at that time there was a man named
Hutchens, who was the head of the program at Chicago, and they had an
early entry program for kids in the second year in high school. They had a
very interesting program in college . And I made out an application
for that actually in my junior year, but I didn’t get in because there were a
lot of people coming back from the service. So, I went for a year to
Syracuse, and it was that time I got interested in philosophy. We talked
about that the other day.. but then I realized that I’d rather go to Chicago.
Syracuse didn’t really turn me on, and then I was accepted there.

-huh.

And that 1s how I got to Chicago. I went through the college program there,
but I had already graduated so it took me a couple of years to finish the
program, to get a Bachelor’s degree there, and then I got interested in
astronomy so then I decided that I would, you know, take some courses, but
in Chicago, the astronomy program was up in Yerkes, up in Wisconsin, and
so you just sort of took your basic physics course, and then after a few years
they send you up there. So I just started on the physics program, and at
some stage I kind of realized that I didn’t have the resources to go to
Yerkes, and I had gotten married then and had a kid, and so someone told
me that, and the Korean war was moving, and so someone told me that—
you know, I never knew anything about meteorology, but the Air Force had
a program where is you signed up for officers’ training in meteorology, then
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they would give you a commission, and then you would just have to give
them three years of service, but you got a degree out of this thing, and got
some training. So I thought, it didn’t sound like a bad idea, I didn’t know
what this discipline was all about, so I went over to see the meteorology
department, and I met George who was the counselor for students at
that time, and he said, do you really want to go into the service, and I said
no, but you know they are drafting people, and he said well, if your records
are okay, we’d be happy to give you a scholarship or fellowship, I can’t
remember the . So I sent my records over there and apparently they
liked them, so they offered me this, and so I took it, and that’s how I got
into meteorology. It was very incidental, and it turns out that my draft
board in Scranton never called me, so...

I want to go back a bit. You got a Bachelor of Arts at Chicago, but were
you interested in physics?

Yeh.
At that time or—

Well, see I was actually interested in philosophy but it kind ... I had some
skills you know in physical sciences and mathematics and all, because I've
taken sequel of courses. They gave in those days, and so that’s how I
got into the idea of astronomy kind or maybe it was astrophysics, [ don’t
know, but I didn’t get into it in great detail, it just interested me and I think
that was the closest to cosmology and philosophy that related to the

physical sciences. Clearly I had a for it, and I mean I didn’t think
about it in great detail.

Well, Ferd when I look at your ¢.v. you got your Masters degree in
meteorology. That was in 1954,

Yep, I did. 1954, that’s correct.

But your publications up to 1960, and then you

Oh, well, I didn’t tell you yet about my program in meteorology.
Right.

Let’s see, I got the degree in ‘50, and I studied physics for a couple of years
and then I shifted over to meteorology, and so I started taking courses, and
in those days you know they had courses in synoptic meteorology. That
seems to be a bad word these days, and gradually became a bad word; they
had a synoptic course where you went into a laboratory everyday for four
hours. And there was a guy there named Larry Hughes, and he kind of ran
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it, and I think if I am not mistaken at that time Horace Byers was the chair
of the department, but there was a man named —you probably
heard of him, he has written a book, and he came ultimately, and shared that
department a little later, and of course he was a synoptic type guy. So
anyway, so we did this kind of stuff, this synoptic work. I must admit that it
never really turned me on. I’m not good at maps and drawings. I’'m not a
geographer, ’'m more of an analytic kind of a guy, but I did it, and as a
matter fact the publication came out of that because there was this big
storm, Hurricane Hazel, which I suppose people still study, we got a group
of us—I remember Ed Birchfield was one of the guys. He was kind of my
colleague there in Chicago, and somebody else I can’t remember. Maybe it
was what’s his name Kayler, Bob Kayler was he involved in that?

Kayler, yes.

Yeh, Bob Kayler, you know he worked with Al Fowler in Chicago for many
years, and he never did get a PhD, but then he also went to Maryland, and at
one point. I think that might have been at Fowler’s instigation at one time,
and then Fowler of course stayed in Maryland, so, did I say Fowler?

Yes.

Yeh, I think that’s a mistake. I mentioned Fowler at Chicago, but that I
mean Kayler did work with Fowler, but I don’t think that that’s relevant at
that time.

Right.

I mean Kayler was just a student there, oh he worked with Dave ?Fultz that
was it. Right, and you know he is sort of a laboratory kind of a guy, and
actually said Fowler did similar things. They had dish pans and
tanks, and water tanks and such. So that’s how I got a publication out of
that, but I also got a assistantship with Roscoe Braham and he was
physics guy. So Idid alot of physics stuff and I remember we had this big
column and we were wanting to find out how you get sea salt off the surface
of the water into the air, because sea salt is apparently a hygroscopic agent,
and you know that thought in those days I suppose its still true that you get
enough salt around, you’re going to get condensation. They act as
condensation nuclei, and you start getting precipitation elements, but this
was kind of pioneering stuff in those days, and so we had a tank and, and I
actually did this little study with a parallel plate condenser where we had jet
of water came through the top, and then you turned up the potential. ..

huh.
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—rvyou know there is a charge on the particles, and if you turn the potential
high enough, the particles turned around and went back up to the upper
plate, defying gravity. It was kind of cool because they had a something
called a camera ,which in those days it was really state-of-the-art
stuff where you shot about 5,000 frames a second.

Yes.

That was really incredible, I mean I suppose now you just do it
electronically, I have no idea what these people— So we were able to stop
this, this jet, watch when it broke up into drops and watch these drops as
they came back up. So that was one of those experiments, and I think there
was a publication, Jim Lodge was doing that, I was doing that in his lab.

Anyway, so that’s how I got into what was called physics, and then I went
and in 1954 I got my degree, and Roscoe had just started a new
Atmospheric Sciences Center together with Kassander, and Jim McDonald
it was, who was a really well known physicist at that time, working in
atmospheric physics, and they had just started down in Tucson this
laboratory, at the University of Arizona, and so he said well, why don’t you
come down and so I thought, what the hell, .... I mean I didn’t have any real
plans ..... it was kind of funny I was just studying and learning. So I went
down there for a year, and then I worked, and of course Roscoe stayed in
Chicago most of the time, but McDonald was down there, McDonald was
really a top notch scientist, but VERY quiet, independent sort of a guy, he
didn’t pay attention much to other people’s work. Kassander was, he came
from lowa, he was a pretty well known guy too, but he was more into the
management of this lab. So I was really pretty much at loose ends, and 1
could just do what I wanted to, but I didn’t have enough training to become
.... an independent researcher, and it was kind of frustrating, but I did this
one experiment in which I was looking at cirrus clouds, but from the
development contrails, because there was this Davis-Monthan base down
there and they were sending these jets all the time, they were B-47’s or
something, huge things, and some days you know you would see the sky is
clear in the morning and in the afternoon it’ll be all surface covered, but it
was just from the contrails, and so I got a couple of cameras, and I got a big
base line of a few miles and I set these cameras up, and I triangulated the
photographs and the contrails and watched them grow, so I wrote a paper on
that. .... Really my first, my own paper—

That was in the Bulletin?

It was in the Bulletin, right, and then , during the year I had correspondence
with George who said he was getting an NSF grant to study
modeling, and he had been in Princeton with Charney, and he had been
working on spectra model using series. He was going explore that,
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and so he got this grant and asked if I would like to come back to Chicago
and work with him on it, and so that’s how I got back to Chicago.

I want to backtrack a little bit once again. You had done some course work
in physics, and then you transferred into the meteorology program. ..

Uh-huh.

You mentioned Gene Brooksfield as being one of your classmates at that
time.

Right, yeah.

Any other notable people you ran into and ...

Well.

Who else was teaching in the department at the time?

Oh God, it’s hard to remember. Of course was there, and Dave Fultz
was there, Byers and Braham , 'm trying to think of who else was there.

Sol....

Doesn’t come to mind, but there were other people

At the time Rossby was still somewhat connected with the

Rossby used to come in for a visits, he had, you know, started his treks

around the country, and actually he may historically have had some impact

on the development of this program. ..

Right.

in Chicago. You know it was during the war so he was moving around and

he started places, the program at MIT, and I think he started in

Chicago, and then at UCLA.

Right.

And so he came in quite regularly and visited, and I can remember sitting in
office as a young student, just quietly watching the interaction

between and Rossby as they discussed deep philosophical and
scientific problems.
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Marveling at these people, but at that time I had no idea who Rossby was or
of his reputation or anything, you know, I mean it was just so like he was
there, and I was there and I’d listen to—I doubt very much that like in my in
my older years where I interrupt everybody and always had something to
say. I doubtif I ever said a word.

Well, Ferd, during that period of time Chicago produced many very
scientists.

Yes.....

Well, yes, there were a lot of people around there. Joanne Simpson, I think
was around, but she was, it must have been just about finished. As a matter
of fact, I don’t remember Norm Phillips being there. I think he finished up

just before I got into Meteorology in ‘52 — 53 ...

You’re probably right.

—or something, so I didn’t see Norm there so, but I mean it’s just that
when I came back in ‘56 to work with George, he had also recruited
and Ed Birchfield was there, and then there was another guy who nobody
really knows, Jehn- , a very bright student who actually I think had
some serious psychological problems [I recommend you not name this
person because of potential for libel—DR], and ultimately, I mean he got
a PhD and he did really interesting things, but he just couldn’t deal with the
real world, and he was always in on the edge of things, and unfortunately he
took out his frustration on George.....and really made life miserable for
George, and George was such a nice guy, you know. He would, I mean this

had actually gotten a Master’s degree at MIT where they also had
thought he was very bright, but they couldn’t deal with him, so they pawned
him off, and George said, Oh, I can deal with this guy. That’s funny; I
presume that’s what George said. I can help him, and of course he did, I
mean intellectually, but he didn’t help him personally and actually, I, I
heard from Fowler a few years ago that #ek# had died, but he hung around,
I mean after he got his degree went back East and hung around the MIT
area but, he never really got any kind of recognition or a job , because
he just couldn’t deal with it.

2

Yes.

So that’s all I know. But he was part of our little country. We had these
three of and in the back of an old building and I think it was 5727
University Boulevard there. It wasn’t a Boulevard then ...... just University
Street, and just across from, you know, the big campus buildings, and so
you were asking about people. ..
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Baer: —in Chicago at the time, So [
Tribbia: So was
Baer: I know that Bill Gray was working with George, with what’s his name

, and ultimately he went out to Ft. Collins. That’s where I also went
after that and so I remember him as being a fellow student, but I mean, if I
saw a list of names of students at that time, you’d know I'd remember them
all, but it just doesn’t come to my memory, and that this was George’s little
crowd that he really liked, and he, I mean we’d have a wonderful time.

Chen: Ferd, besides your group, there are so many.

Baer: Oh was there.

Chen: Yeah

Tribbia: —was in that group also?

Baer: Yeah, oh yeah, graduated about a year before me, and he was there at
the same time, he worked with , and they were downstairs on the
second floor, but r . introduced me to hot

peppers. He had a party one time you know and this timid sort of Indian
guy you know, walks over, and he has this bowl of peppers, and has this
green pepper and he says try these they’re really good, so I says, okay sure,
and I bit into this thing, but I didn’t taste anything for the next few days.

Tribbia: [garbled]
Baer: And I don’t know whether Ruby, she must have showed up there in
Chicago too, because and Ruby got together, and so she must have

come in at some point, I remember the contact between them but, I don’t
remember I don’t think she was in the meteorology program.

Chen: She was in physics.

Baer: In physics, okay.

Tribbia: What about Chester Newton?

Baer: Oh yes, of course Chester was there, right. He was the residence and

Sure, and he gave courses and all. T didn’t work with him, but I knew him
well, and he is still here, I take it.
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Yes, occasionally.
Yes.

So, you now have this group with George as the intellectual head,
and a group of graduate students.

Right, right.

And working on this project of numerical prediction using. ..
Yeh, well I...

~ method.

Exactly, that’s the project that I was kind of attached to, and Birchfield I
think was doing some or hurricanes maybe, and was doing
hurricane stuff at the time. And was doing some theoretical work on
multiple parameters, we can call it parameterization, but you know, you do
an expansion of parameters, and he wanted do an expansion in multiple
parameters, he was working on that problem. But George had me work on,

started me working on modeling. So we started with the model, and
interestingly enough, I had remembered from a mathematical physics
course that I had taken. There were these called , we had

studied them, and I realized that they were very nice things on the sphere,
and so, I talked to George and I said why are using, if we’re going to do the
expansion why don’t we use . He didn’t discourage it at all, as a
matter of fact George is the kind of guy know if something came up he was
extremely studious then thorough, and so he got into this himself know, he
did his thing, and I played around with it in the learning process it was
really ideal of him, he was way ahead of me anyway, in terms of how he
could do these things because he had so much strength. So anyway in that
regard then, so we started working on the application of the

for modeling purposes.

Uh-huh.
Rather than the because you know we could go to the pole now, and
all these channels know, and so and the worked on these

channel models too.
So were you aware of Silverman’s activities at that point.
That came up, we discovered that later on.

Okay.
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Right, because I mean it didn’t take very long to realize that we suddenly
got interaction coefficients ....

How in the hell did you do that in those days? You know, I mean nowadays
you could program this, and it’s no problem at all if you want to calculate
the interaction coefficients. You probably just do it, but in those days it was
really complicated. We just started on the big computers. You know what
we called “super computers” in those days, and so I think we came across
Silverman in a sense that he had a reference to a physicist named ,
who had published a paper called “The Triple ” back in 1898 or
something in the know “ World Society Journal” and in that process he
had solved the problem of integrating , which is all we had to
do. We had a derivative there, but you could do the, you know, the
expansion for that, and that gave us series of , and so we had a
formula, and I think Silverman used that too. If I’'m not mistaken, I can’t be
sure, but I think Silverman was definitely one of the first to publish,
although , you know he did the liner problems, so, he used the

for that.

Right.

And so then we went into programming. I did this programming with these
interaction coefficients, and man, I tell you that was a mess. You know,
you couldn’t just write the product, because you could have these double
factorials, the numerator and the denominator, and the computers didn’t
have the capacity to deal with them, so you would get over flow, under flow
know you couldn’t, you had to do something so we, I had all kinds of
devious devices for being able to make these products and divisions so that
the computer could come out with a number within the range of its
capability...I mean those computers were not, you know, transistorized in
those days, they were vacuum tube things, and actually the word
configuration was simply in the monitor. Like a TV monitor, and I think it
had 2,048 points if I recall. That was the number of elements you could get
into the machine, I mean there was that many words, and the number of
words, the binary bits, each monitor had a binary bit. ... . .. so you had
maybe 20-25 monitors, and that was the range of the number of bits that
you had, so it was really constrained, and as a matter of fact there was a,
right at the beginning when we started, there wasn’t even a programming
language at all, and then IBM came out with a programming language, a
fairly simple like transfer, and add and subtract you know you know,
those kinds of things, which was really a very simple language, and one
operation at a time, but you still had to know exactly where numerically you
were when you went to get some element and bring it to the operations,
wherever they did the operation. You’d have to go out and say number, I
don’t know if it’s, it may have been a two dimensional number. ..

10
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Uh-huh.

A, B, bring element to A,B put places into the operating component, and
then bring in elements from some other place, multiply, store, and then
transfer, and you may transfer back if you had a loop now.

Yes...

And then I think in ‘59 they finally came out with , that was at the
light.

So in the past it was the machine language.

Yeah, it was machine language, but you see this, what I am describing to
you now was already symbolic language.

Right.

But before that, you had, I mean it was done in numbers. You had to, you
know there was sort of a code for the transfer operation, and, and this was
really the first machine, I think it was the IBM 701, or something, or maybe
they already had the symbolic language for that one. I can’t remember. I
mean there was an IBM 650 which was kind of a clunky machine. You put
in some kind of a paper tape to get information in, and then they later on
started the cards.

So Ferd ,when you look back, I mean the research in the spectral method,
you started in the ‘60’s?

No, no before ‘55.

‘55.

‘56 yeah.

Oh, ‘56.

Yeah, yeah.

Andthen ~ about70  spectral method again.
Oh, well, in fact, yeah.

maybe 10 or 15 years, and actually not too many tried that because of
the problem you just mentioned.

11
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Well, it’s hard to say, I mean, in those days we didn’t build programs and
then clean them up, and put them on the shelf, and make them available for
other people, so no, if somebody else wanted to do this they started from
scratch again.

Right.

So that may have been a problem, I don’t know. I mean it wasn’t a standard
procedure. As a matter of fact, I can remember that even the basic ,
functions that you had in machines, where you could call up operations,
were subject to errors, in other words. divided .... Or even
calculating the tangent, if you had the numerator and the denominator
inappropriately specified, the machine would blow up, it wouldn’t tell you
that you can’t do that or wouldn’t give it a s0 you can get a number
out of it. So I remember once we tried to make a calculation and we kept
getting something blowing up in the middle of you know, some field. I
don’t know what we were calculating, it could have been or
something for all I know, but it involved I think a tangent function,
something like that, 'm not sure anymore, but anyway the numbers you
were putting in the tangent, it just couldn’t calculate it, and it was just
blowing up, know, ....,but we just finally discovered it, and we found a way
around it, I mean within 5 or 10 years of that activity, no one ever thought
about the fact that the tangent function didn’t always give you a good value
because it was pre-programmed so that know it would take into account all
potentialities, and if you happen to put in the wrong value, it would tell you,
or it would stop or it would do something that would take care of the
problem. So even the simplest functions in those days ... ... were problems.
So we spent a lot of time, I mean when I think about it now I did this model
and I ran a number of cases but, you know the model was so simple that
nowadays you could do all these calculations in a matter of a month or so.
You know it took me years to do that.

Yeah.

Because I didn’t have the equipment, and I didn’t have the experience and
all that kind ..., and all these other little things that entered in. We used to
go up to, we didn’t have a big computer on campus so George had made
arrangements at the General Motors Technical Center in Detroit, and [ used
to go up there and run the damn machine, IBM 704. 1t filled the room much
bigger than this, and I’d sit at the console and key in, you know, the
instructions and my numbers and let this thing run, and the way you could
tell if it was running okay was because there was a sound attached to it, and
if it was running normally, the sound would be something you’re familiar
with, and you would hear it clunking along, and then suddenly it would
change because the switches were set that something, ..., but it if kept

12
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running for too long, and it didn’t change, you knew you were in a dead
loop. . ..

You know, things like that you know so you could, you kinda realize what
was going on in your program by your ears, looking at the panel there to see
what numbers are flashing around, and of course nothing came up
graphically of course. You used to have these big sheets and it was

2

you also had , we didn’t, I don’t think,at the first have decimal, so we
had to convert from to decimal manually.
So as a group, you’re working in George’s group, and is the only

group the only group within, within the department, and perhaps within the
University that using computers at this time is inappropriate.

I actually think that there was a start, a really rudimentary start in computer
science in those days.

Okay.

And there were some people around who were interested in these computers
and then they were building them, and there was kind of a basic computer

there at Chicago, and I forgot the name of it, but it was It
came after the . I think the was the first one that was ,
right?

Right.

And then they had built something in Chicago, but I mean for us it was a
matter of curiosity because it really wasn’t a machine that was serviceable
to solve our problem, but it was experimental, and it was interesting, and so
we didn’t really use that, we used what was available [in] their machines
that we could get our problems solved on.

And, and there were no comps.... Were there any computing courses or
how did you?...

No, no, no.
How did your group kind of learn to compute?

I thought I told you, it was just by word of mouth and experience, you
couldn’t do.... I don’t think there is anything written down at all. Tdon’t
remember anything. I mean I learned FORTRAN, oh there must have been
a manual or something, but I learned if from I can’t remember that, but I
mean, you can’t just pick it up, you have to know what the instructions are
and all. So there was clearly a manual now, but what format that was or

13
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whether it was actually published at the time I don’t know, but you know if;
and I think it was done through IBM probably. I mean they were the big
computer people then, and I mean. It wasn’t, it wasn’t an IBM group |
think that built FORTRAN, but they worked in conjunction with them, so
they you know they put the stuff out, but I don’t ever remember ever going
courses in programing, I don’t remember even any consultations of any
significants. We just learned how to do it.

Well Ferd, beside , , the computation part,  is so useful in physics.
Yeah. ..

Do you have any recollection of this? Do you have direction with physics?
No.. no...We did this all ourselves.

People in Chicago...

The physics people in Chicago were oft somewhere else, I mean, we
weren’t anywhere physically near them, to tell you the truth, I, my only
contact with physics and , it’s pretty exotic, I didn’t tell you this but when I
was , before, when I was still in the physics program, know, thinking about
astronomy, I also had a assistantship, I worked in lab, and I was
counting mullion’s They put these plates know, plates with some on
them or whatever, put them in accelerator, you know they had an
accelerator there, and then they would trap the mullion’s and capture them,
and they would make tracks in this film, it was really like a photo film, and
so we as students sat in front of these microscope’s, put these plates down
there and counted these mullion tracks, and of course that information was
of some use for the people set up the experiment. I don’t know what I was
doing, but I was doing it. But I distinctly remember this very nice small
older gentleman walking into our laboratory periodically and just looking
over our shoulders to see what we were doing, and and
we were really under the tutelage of a couple of his students

99239

Ah huh. ..

I can’t remember what their names were. They actually got to be pretty well
known physicists, but that was so long ago. Rosenfeld of something was
one of them, and the other guy I didn’t remember. Who’s the guy in the
computer shoppe, he had a name similar to a guy I know fairly well in the
computer shoppe I just don’t re..... his name eludes me for the moment.

At NCAR?

Yeah at NCAR, there you go. He sits right downstairs at the elevator.
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. So this guy’s name may have been
Okay.

So it was something like that.

Right.

Anyway I that, that’s really vague in my mind. I think it was in the early
50’s. Ido remember though seeing walking in and out of there.

Okay, so .. you’ve set out on a course, you, you and George has
agreed that a better or a different choice, something to look at.

It’s something to explore. I mean it’s a scientific challenge, know and a... I
think that turned George on, I certainly found it to be fun to do.

Yeah.

Yeah, So we built this model and you know George wrote a few papers on
principals of , and then we did the experiments and then we know a
little bit about interactions coefficients, I think that is the way we
communicated information is through publication, Not by writing, not by
sharing programs, you know.... But I can’t answer the question why it
didn’t pick up, you know during the 60’s. I was certainly not the person to
go and this stuff. If I had a different personality I probably would
have done it. You know now a days you come up with something and your
all over the world advertising it, but, that wasn’t George’s style that’s for
sure. He didn’t train us that way, and at ....as..as. you probably would see ,
of all the people that worked with him at that time, almost none of us
published anything, I mean it wasn’t his thing, I mean he might have
published something if he did it separately on his own.

Yeah.

But he didn’t ... I mean it was just learning environment. I mean he so you
know it was really lovely, you just go in there and do whatever you want to
do and you get exited by it, and you walk down to his office and you
discuss it and get plenty of time to talk to you about it. Usually it ended up
he was free but he would tell you all the stuff and he was a
marvelous teacher, but it was so clear that when you left it was muddy.
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You know you must have had that experience that somebody knows
something so clearly ..... you see it and say Jesus how clear this is, and
then when you go away you say “what’s that all about™?

Anyway, that was kind of the style, so there wasn’t any pressure to get out
into the community and communicate. Although we did go to meetings and
stuff, and I do remember running one of the first NWP conferences that we,
they started them in the mid 50’s and we had one in Chicago. George asked
me to organize it, which 1 did, and that was kind of fun, you know because
of Charlie and Phillips and , and and all those guys came.

We had about 30, 40 people came.

Big meeting. You got up there and gave your talk and they give you an hour
.....You know I mean but you out of chalk board. You didn’t have all of
this projection stuff or maybe a lantern slide for something you know. 1
don’t think 35 mm slides being used yet. So it was heavy big glass plates.
Well that was about it, you know you just wrote everything out of it, and
people interrupted you all the time you know, you just chalked about the
thing.

I remember , once I gave a talk and he asked me , this is very
interesting what are you going to do with all this .... You know that was
selling all stutters. ...

So you think that they.... You have either you or Joe behavior like
probably .

Oh I bet with a different personality know we could have advertised
this, and pushed it harder, I mean like with the people that like

who I think at that time were running the show at the, I don’t know if
was WP at that time anyway it was the unit the joined unit they were
using models for you know, making forecasts.

Right.

In Washington, and Phil Thompson I think was there and they were , you
know just pioneering with this modeling stuff, and the Navy and the Air
Force and the Weather Service they were working together. Then they, 1
think wasn’t it to the end of 50’s or early 60’s they broke apart, then each of
them set up there own units. [ don’t remember the time again, I didn’t pay
too much attention at the time.
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Tribbia: Well, one of the attractions of the spectral technique that came to be known
and that the turn of that decade, right at the 60’s was this capability of
avoiding this pernicious nonlinear computational instability . Which
is what people were wrestling with at that time.

Baer: , yeah, and that’s true it was a it was much simpler George had
demonstrated you know the energy conservation if you truncated at any
point. With the model only for quadratic parameters, and we
actually start looking at . There was a student, that was at Michigan
again, that was later on. We looked at the equations, and they were
pretty close to conservative but you couldn’t prove it, and I think there

, but , that was one of the arguments, but the point is we didn’t go off
to and pedal this as THE device know. And actually, historically the
system prediction got started with fine differences, and it was very well
implanted, and trying to break into that, know it was really quite difficult

Tribbia: Yeah.

Baer: And as I say we weren’t you know, pushing that, we were just
making demonstrations and showing what these things were, as a matter of
fact my thesis was a demonstration that you could do, a prediction with a
model in a spectral domain, and I don’t know that anyone had gotten
quite that, that far with it, we did at that time.

Tribbia: In terms of ...

Baer: For making a real prediction.

Tribbia: Okay.

Baer: know over a significant period of time in a stable calculation using the

Chen: Ferd at the time that was in 1966.

Baer: Well I, I published this thing in 69.

Chen: Yeah, , but after that, the Canadians they pick up.

Baer: Yeah, the Canadians were the ones to picked it up, they liked it. Yeah, and
they did , did some nice work there know. I mean it’s kind of interesting
once I got done with that, I kinda saw the as more of a tool to

understand some of the processes that were going on in the atmosphere, 1
was more interested in that, than you know making more forecasts, you
know in other words , I like some of my students later, is an
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example, he worked on it 2 level clinic model, you know, but we
applied it , you know so here’s a way of getting to see what you
might find in the climate, by using the spectral models, and
application for something that hadn’t been tried before. As a matter of fact,
again that was a really a pioneering effort. Nobody had ever done that.
You took climate from some 35,000 year ago for the boundary and
conditions, and I never could get him to publish it, and if you published he
would have been the first guy who had done that, I mean popular thing now
adays. ...... It did came popular quite a bit long time ago, know but well 1
mean you leave it to people they do what they do. It was an interesting
study, but that’s an example of how know how I was interested in using
that method, know to solve some problems.

So, in 61, publication comes out of extended numerical integration.
hu...

Okay, and that really demonstrates the kind of ethicacy of the technique and
agility of the

And it really was up to date, because that’s all we were doing at that time
was a model, know.

Yeah, Yeah.

I mean, they were starting to think about the primitive equations, I mean
_____was had done some work on that, so but , those, Ithink know in
retrospect I can see the problem, I mean they have the methodology which
is finding differences, and they studied all this characteristics and all way
before the computer science people ever got around to it, and so they knew
a lot about stability with regard to computation and things like that, , and so
they wanted to move forward, and if they had to have stopped know, and
learn about the spectral method, and apply to all the stuff that we, that all
the time we invested in it, that would really slow them down, I mean

was in that and so was Norm, and so I think that I can understand
why they, they didn’t do it because they were busy doing things, pushed the
boundaries further with the technology that they already had explored.

Ferd if you look back the history, the Canadian uses spectral method for
operation of the forecast, and then the Australian picked up in the early
70’s.

Right.

So he can see that actually he was not a scientist to focus on the
spectral.
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Well know L, I can’t tell you this for sure, but I suspect that they were
really starting from scratch you know, in other words, they didn’t have big
research efforts going, which already had been invested in modeling, so
they started from nothing, know so could start with the spectral
equations as well as the difference equations, and he was probably
looking at everything know, I mean he had an open field there, and the
Australians probably were in even a little later in getting started in this
area. I mean, there was just nothing going on anywhere, but in the states.
know in the early 60’s.

It must have been interesting,

I mean from that perspective, sure, we already had demonstrated the
spectral method, .... it was probably better than finding the differences with
his problem, so if these guys are gonna start from scratch, why not go with
it. know they had the mathematical skills to do it, and I think the
American’s had the mathematical skills too, just that it was matter of having
said something almost in stone, a methodology that was working and they
were into it you know.

So eventually we’ve been back again.

Yeah... Well I mean, you know that the, the community is now 10 times
larger, at least , and so you have people doing everything now.
You know, you know have lot of people working then they can explore
whatever the aspect of the discipline they want, and everything is

like a moving its tentacles out.

Soin 61 you’ve got this result ah its ... how, how does one graduate from
the University of Chicago? How does one. ..

It’s not easy ,,,,, »,,
Laughing.
Is it that what you were working around.

L L. That was a leading question. ..

... Well Imean as I have told you many times before, we had this very,
very, comfortable environment. George had his little corner on the 3rd
floor of the building, we all worked there, he had money for assistantships. I
never had to think about writing proposals, I didn’t know anything about
that. He took care of everything, and indeed we used to go home, I used to
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go home for dinner and come back and work in the evening, and at
midnight or so George would take us off to a pizza place and we’d have a
pizza, and we’d be talking about what we were doing during the day, and it
was really a,  mean when you think about that kind of an ideal
environment, and a George was extremely dedicated I mean if a scientists
scientist. He was a nice experience and I, I you know, so there wasn’t really
any excitement on our part to graduate, you know, because he never talked
about it either. You know you just kept going, and a, the only other thing
that I discovered was that this guy got onto this kick a little bit
about graduating , and so it made me think about it, but what really came to
my mind was I had other friends in the University you know, and they were
all graduating and going off to work, and I really never thought very much
about it, but when started to make this noise it came to my mind that
sooner or later this was going to end. .... Not that George would want to so,
and so subjectively maybe or subliminally he was trying to avoid this
inevitable thing. I suspect if you’d ask him he would tell you that this is
one of the nicest periods of his career too, because he really enjoyed it, and
I think we made some progress, we learned some things that was, it was sort
of a 19th century, kind of learning process where people just at the
University just sat down and studied. It’s just different now, I mean the
world 1s just different.

So Ferd, after that you moved to Ft. Collins.

Yeah, well that was interesting you know, then L, I finally said I got up and I
said to George, I think it’s time you know, and he mumbled and jolted me
and said and I wrote a draft, and of course he, he one of his things is
language, I mean if you have ever read any of papers oh really is a linguist,
and so he checked every word. ......... that I wrote.

END OF TAPE 1, SIDE 1
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Interview of Ferdinand Baer

TAPE 1, SIDE 2

Tribbia:

Baer:

And Ferd, you were discussing a George being a stickler about
writing and language within the context of your thesis.

Right, so he was very meticulous and ultimately on numerous rewrites and
many different additions to what should be done, it wasn’t, you know the,
the fundamental aspect of the thesis I think was the you know to perform
this experiment, but there were a lot of other things that were in there, tests
for stability, and stuff like that you know. That rounded it out and made it a
little more sophisticated and polished as a theoretical kind of work,
that George would like, so, I mean finally he accepted it and a L, I think the
grumbling was not so much on the science as it was the fact that things were
changing. .... He wasn’t quite prepared for that, neither were we. But at
the same time, and this is in response to the question that Mike asked .. that
I went out to Ft. Collins . There was the question on what I was gonna do
with my career afterwards, and George recommended that I go and work
with Mike at Princeton, and that was an available thing to do or,
actually no, he was more interested in sending me off to work with ,
who was also at Princeton, but not and wasn’t at Princeton yet at that
time, he was still in Washington. So I I had some correspondence with

, but I had no interest in working with , and this may be one of
those things ...,... where that this paper comes in. At that time I saw
as a super egoist, and I just really couldn’t stand being around him. I mean
I 'admired him for his skill, and his knowledge, and his curiosity, I mean he
was a marvelous scientist, and ultimately I did get to like him, but at that
time he just appeared to me to be this super ego know, he had to have the
last word, he knew everything, and I told George I wouldn’t think of

working him, and then at the same time strangely enough Herb was
starting a department in Colorado State, and he needed a in
residence, and he asked me. ....., know it wasn’t like nowadays you know I

really, you get a hundred applications and you have to fill them out in
triplicate in a special way, and everything has to be formalized. You can’t
just hire someone off the street. Well that wasn’t a case then, well you
know Herb said would you like this job, and he was collecting a few people
to work with him at Ft. Collins. So I went out there and had a look at it, and
of course Colorado is an impressive place and there was a interesting, they
were, they didn’t have a building or anything they were in the engineering
building. And across the street was the the Vet Hospital, and you know
there were cows and things running around the field ..... ... in the
neighborhood of this building. ...... It was quite a difference from Chicago.
..... So anyway then I just decided to take that job. I mean I, I, you know
having worked with George for 8 — 10 years and seeing what the academic
world could be like, how could you resist. It was clearly my direction. ...
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But out of the west, you’d been in Arizona for a year, so.
Yeah.
So being out in the country wasn’t ( both talking at once). ..

Oh, no, no, no I didn’t have that. I didn’t have trouble with that. I mean
didn’t have to be in the big city, Yeah I didn’t grow up in a big city,
although it was a city, and Tucson was really quite nice too. I really liked
it. The climate was spectacular, but the irony of that was that they don’t
have winters essentially I mean it gets cold, actually I think one day there
was actually a half an inch of snow that winter, but you know the
temperature would be in the 60’s in the wintertime. It was beautiful
climate, however sometime during that year I really had nostalgia for
winter. It was bazar, know I mean living in this wonderful environment I, I
realized that I think that a... I'liked having a change of climate. So I didn’t
have any trouble coming back to Chicago. I also had a nostalgia for Tucson
when I back to Chicago for awhile, but that all went away, but it was
interesting, we had an o..1..d station wagon in those days, it was something
called the Nash, (sniff) and we had this old Nash when we had a bunch of
kids transport them around, and when we left Chicago was in, it was in
pretty good shape, I mean it was clean I think before we left. We never
washed the car once in Tucson, and we came back to Chicago and it was
still the cleanest car on the road.

We came back in the middle of winter after, e Chicago was a
dirty city in those days.........

So now you had this opportunity. Your building a department at Ft.
Collins.

Jhu.

with Herb ~ asthe....

Yeh, It hadn’t been formalized yet.
Right.

But we did within a year or so, when I got out of there. We were kind of in
Civil Engineering at first.

And what was that like?
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And we started the department..... Oh that was kind of fun, I enjoyed that, I
mean Herby, ... you have to know Herby. ....... He was a very dynamic
guy know always running off to Washington every two weeks know, he
was very interested in what was going on in the weather service, and if he
hadn’t been, hadn’t said have such an abrasive personality know with
people, he probably would have become some honcho, big honcho in the
weather service but, know they just avoided him like the plague, even
though you know intellectually he was a giant, but personally he just had
trouble with people I mean you know he just, he was overbearing and
demanding and you know he just didn’t have a smooth style to him, and so
it didn’t work for him, but he did fine, he created the department like, I
mean, you know. In his legacy it’s a good department now. Has good
people working for him.

But Ferd at the time, of your brand new assistant demanding
to do the work like we are doing today?

...I’d say that it wasn’t as obvious that the pressure was there. In other
words in those days , there was of scientists who could take
professorial positions, rather than the way it is now where know thereis a, |
mean its hard to get a job.

Right.

When I said that I probably meant , what I meant to say was that they
needed people, you know.

This was right after Spootnick and a. ..

Probably yeah, in 61 — 62 yes, so know there was this saying that they were
picking people up off the street, giving them Professorships you know.
Then they cluttered up the ranks know is what they called work for
many years. So you know getting a job wasn’t that difficult, getting
promoted wasn’t as difficult as it is now. So I got promoted within a few
years, and I don’t know if I did anything exceptional, but you know the
average professor would do, but now a days you know they watch you
much more closely. Ididn’t have that many publications so.

So who, who else was on the faculty the first faculty at Colorado State
At CSU? Ummm their was a Climatologist, a Christ, what the hell was his
name ..... I'm trying to remember, remember, oh ... it was this guy from

Austria. Elmer ,...a physicist...

Grant.

23



Baer:

Tribbia:

Baer:

Tribbia:

Baer:

Tribbia:

Baer:

Tribbia:

Baer:

Tribbia:

Baer:

Tribbia:

Baer:

Yeah, yeh...Grant, yeah Lou Grant, Lord I'm having trouble with names
now. ...

Sure.
Trying to remember.
Sure.

Bill came, he wasn’t quite finished, but he came and continued to
work, and continued to work, and I think he got his degree a couple of years
later, but he you know he started then.

Right.

Umm, who else did we have? It was a very small group. , I don’t know if
Tom came at that time , but I think he came a little later, and
another guy who worked in the same area who is now retired. I, I, I really
would need to look him up.

Tom McKee?

No Tom McKee was a not there, he was actually a student there, and he
wasn’t the first student there. He wasn’t the first student. Jim was
our fist student. Well, he was in the first student class. He was our first
graduate. I remember talking to him, he was already sh...made indications
that he would be a terrific administrator. Itold him to go to Washington,
and he did it, and he became a good administrator, so he liked it. So I, T if
L, if I pursued this a little further I think I would remember, but their weren’t
very many other people there.

So.
I mean it was really a small group.

, at this time your research is still caring forward some bits of of, your thesis
research.

Yeah, I, I kind of wanted to continue to explore in this area, but I did branch
out little bit which is kind of interesting [ umm... I got interested in the
analysis problem a little bit, and I started to look into how you could take
data, and, and massage it know and create it, maybe it was a question
looking at the initial conditions and all, but it was a very statistical kind of a
procedure, I don’t know. I can’t even remember where I got cued into
doing this, but a, I worked on it for a couple of years, but it never really
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amounted to very much and so I never published on it, but , this fellow, the
Japanese fellow was there who visited he went to UCLA, and he’s still
there. He’s retired. Do you no who I’m think of?

Yes I know. He made the. ..

yes. he a picked up on this from something I did there, and
he used it...

Who was that?

prediction of the of the spectral model.

Was that ? Yeah, he worked with me. Yeah I a.. invited him, yeah I
remember that, and he became an important guy in Japan, yeah, yeah.

Yeh, Yeh Iremember seeing him in Tokyo once when he was the head of
the weather service or something, I don’t know.

SO
So anyway and he picked up on that, and used it for something, but I mean
it was just a piece of what I was doing and I probably still have notes
stacked this high, so, from those days I never threw it away, but I would
never be able to recover what I was doing at the time.

But. ..

But then I, T also played around the spectral method in terms of using it for
other things, and, and by the mid 60’s I started to get curious about the low
order system that was really very interesting. I did some work on that and
then ultimately I published that toward the end of that decade. Ihave a few
papers on that.

Then Ferd before you Mexican, . You went to
India,

Yeah I did.
Because I visited there many times, so

Have you?
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Oh yes, yes. So that’s why I would like you to say something. Why you
went there?

Oh, well this was in 66 and I guess the Indian, I mean Herbert know
traveled around and I think he had been to India, and so, they had,
somebody had contacted him asking him if they could send an expert on
numerical methods in numerical weather prediction to India, and , it was
through the of the WMO you know all around, an expert. A
scientific expert or something like that, and so then the WMO would send
this person to India, and they did this for other country’s too in
development. And so Herbert turned if over to me and he asked me if I
wanted to go and I thought about it and decided I would go. So I did that in
the winter of 66. 1 went to , and they have this institute of tropical
meteorology there, and I’m sure that you haven’t seen there, you’d of never
gone to there old building. They probably have some new facilities there.
But anyway umm and, and Ithen I gave series of lectures, and a told them
about numerical weather predictions. Dually impressed by this expert, and 1
tried to, I don’t know they probably had no computational facilities, or
hardly anything, and I tried to point out to them how to know to do this on
the computer and all, but it was very difficult. But I had some, I mean it
was a really interesting experience with some very interesting people. As a

matter of fact , was there at the time.

huh.

And I remember visiting with him and talking to him. He was not the
director though, I some guy by the name of or something if 'm
correct was the director, but I did meet which was saw his

daughter and she must have been pre-teen ..., at the time, and you know we
never made any comment we just went to visit him at his house one time
and had dinner and there were a few kids around, so but she remembers it
vividly.

Well.

And a so I, and then I traveled around India a little bit, then ... you know
visited up in Delly, so then you now there headquarters were, and went to
Calcutta and, actually went to , I don’t know if ever saw the
stone cuttings around the Temples at with all of the official
pornography of India. That was quite an impressive place. , but I did have
some interesting experiences about India which I wrote up, because I was
suppose to write a report, and I don’t think I made myself terribly popular in
the process because I kind of castigated them for the social practices which
inhibited their making progress. know I was a good western kid coming
out and showing them how you really move ahead, and India was and 1
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don’t know may still be L, it’s probably changing but was incredibly
stratified vertically. I Mean you could easily move on of horizontal level,
but if you tried to move upwards you know, its impossible, especially for
the natives now, I was a special visitor so they treated me very nicely, but
they didn’t allow me to help them to move through the ranks know. I mean
it was as bad as you know as making a phone call and trying to talk to
somebody in a different level. That was just almost unheard of, and know
here you come from the states and you pick up the phone and you can talk
to practically everybody but the president, and you know it’s kind of a
interesting experience. So I wrote about that and I said well I didn’t think
they were gonna make a lot of progress unless they could break this down
so that they could communicate and use there people efficiently in, oh I
don’t know that document I think is still in my office ......... somewhere. |
was very proud of myself being forward looking, but it was politically
really inappropriate, and I think that it got back to the Indian’s they didn’t
like 1t very much, but nobody ever said that to me explicitly, but I have a
feeling that is the case.

Chain of command.
Chain of command, right.

, at CSU, you got a brand new department more or less, and no students. So
how...

Well, we gradually got some students.
How did you. ..

I don’t remember how they advertised for them, but gradually they started
to drift in.

Okay.

As a matter of fact I got a reputation several reputations .....,of being a
difficult teacher because I come out of Chicago where things were really
pretty, pretty tough.

Yeah.

And I though well I thought, well I thought I could do the same, so I sat
down for a year and wrote out these lectures for dynamics course, where I
did everything under the sun, including radiation all in one semester, one
quarter maybe. ...... I mean that was a lot of stuff and those kids really had
to struggle then. I got a reputation for that at CSU, but I mean not
infrequently I’d meet graduates from CSU, and they remind me of this.
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They don’t mind it now, but I think they didn’t like it at the time. .... I
probably carried that over to Michigan too, that kind of reputation, I don’t
know. You guys would know that better because your both from Michigan.

I’m not afraid of you.
Hm.

So, as an assistant Professor who were your first graduate students. Your
only graduate students at that time.

Ummmm. I had a fellow by the name of Rich King, I think he was the first
one. He did the thesis, he was also working on the low order systems, but
he added another, another mode, which made it completely nonlinear and
you had to do it numerically and you had these kind of triangles, and stuff.
There was a guy that is up at Albany or at least went to Albany for awhile,
and he actually worked on this too. These, these triads they were called, 1
don’t know did you ever run into that kind of stuff? Anyway he worked on,
and it was really quite interesting, and he wrote a thesis , and then he took a
job with some company I guess it was down in Alabama, Huntsville I think,
and so I said why don’t you come back and I will pay you a summer to
clean up your thesis you know, he never came back, and that was the end of
it. He never finished it.

Wow.

I never knew what happened to that guy, and I really, I think he was my
first student.

Okay.

Yeah, and then Fred came in, he was one of the earlier students.
Then he did this as I said earlier, he did this dissertation on climate
model, using a two level model, and there was a fellow from
the Netherlands, Joe Simons, who could have had a PhD before he came as
far as I’'m concerned. ... He was really a brilliant guy.

As far as I'm concerned, but he was really a brilliant guy. But he did a
really nice study, and we did some instability studies with him, and
he got a PhD and went to Canada, and he worked for the ...
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Some water program outside of Toronto I think is was. Somewhere at the
end of Lake Erie any, anyway he got to be quite well known, but
unfortunately he got cancer and he died at an early age so, but they really
liked him, and they put a monograph together know with all his
publications and, so who else, anyone else came on in that period. ...

, it looks like the other PhD student you have during that period is Bill
Burrows,

Oh yes, and he moved to, with me, to Michigan. I think he got his degree at
CSU.

Right.

Yeah.

You also had some Master students at that time.
Not hardly.

Mike

Oh, I beg your pardon, Yes that .....Oh you know how that happened. Was,
the reason I forgot about Mike was because ...1 took a sabbatical at
Princeton in 68, and worked at the GFDL.

huh.

And in order to, I had to get somebody to fill in for me, so I invited

he came in, and when I came back he stayed, and and I got a grant
with the Air Force, and I don’t remember what we were doing, I think it
was some regional modeling of some sort, I, I, can’t remember the details
anymore, but anyway we hired Mike on this project, and so he worked with
us, and he was really a bright student. He got a Masters Degree, and then
he went off, he came down and took a job here in Boulder or something,
but I think it was with a probably NOAH, well it wasn’t NOAH in those
days The Weather Service I think had some things here. Idon’t think it was

NCAR.
Yes.
He ultimately went back. I guess he got PHD, and I was gone by that time.

Right. What about Alan [ remember?
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Yeah, but I don’t remember much at Alan I don’t remember what I
had him doing. He actually, I don’t thing he got a Masters degree, did he?

Idon’t know. I, I

I, I had a tendency to go for PhD student’s know because I liked the idea
of independent work.

Right.

Although, later on in Maryland, we won’t talk about it, I did have some MS
students you know.

Yeah.
Things changed a little bit.

So we’ll talk a bit about later ah, about Bill Burrows. One of the
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