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T r i b b i a :  T h i s  i s  a n  i n t e r v i e w  w i t h  A k s e l  W i i n - N i e l s e n .  T h e  d a t e  i s  J u n e  2 9 ,  1 9 8 7 .  W e

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

C o l o r a d o  ( N C A R ) .  M y  n a m e  i s  J o s e p h  T r i b b i a ,  o f  N C A R .  W i t h  m e  a r e  A k i r a  

K a s a h a r a  a n d  W a r r e n  W a s h i n g t o n ,  a l s o  o f  N C A R .

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

W e r e  t h e r e  a n y  p a r t i c u l a r  i n t e r e s t s  i n  s c i e n c e  t h a t  y o u  d i s p l a y e d  a s  a  c h i l d ?

W i i n - N i e l s e n :  L e t  m e  s a y ,  f i r s t  o f  a l l ,  t h a t  I  w a s  b o r n  i n t o  a  f a m i l y  i n  w h i c h  I  w a s  t h e  o n l y  

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

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

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

c a l l  t h e  " j u n i o r  h i g h . "  I  a m  v e r y  m u c h  a w a r e  l a t e r  i n  l i f e  t h a t  t h e  i n f l u e n c e  o f  

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

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

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

z o o l o g y ,  b o t a n y  a n d  s o  o n  w e r e  n o t  f o r  u s .  S o  I 'm  a w a r e  o f  t h a t  i n f l u e n c e .

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

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

S c h o o l ,  1 9 4 4 ,  w h i c h  y o u  h a v e  i n  m y  c u r r i c u l u m  v i t a e - - t h e r e  w a s  n o  o t h e r  

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

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

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

n o t  t h e  c a s e .

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

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

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

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

C o p e n h a g e n ,  w h i c h  I  e n t e r e d  i n  1 9 4 4 ,  t h e n  I  s e l e c t e d  t o  t a k e  w h a t  w e  c a l l  t h e  

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

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

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

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

W i i n - N i e l s e n :

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

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

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

m a t h e m a t i c s  a n d  g r a d u a t e d  f r o m  t h e  U n i v e r s i t y  o f  C o p e n h a g e n  i n  1 9 5 0  w i t h  a  

d e g r e e  w h i c h  i n  t h i s  c o u n t r y  w o u l d  c o r r e s p o n d  t o  a  M a s t e r ' s  d e g r e e .  W e  h a d  a  

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

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

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

m e t e o r o l o g y  a t  a l l .

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

d i r e c t l y  a t  t h e  D a n i s h  M e t e o r o l o g i c a l  I n s t i t u t e ?

N o ,  I  d i d n ' t ,  A k i r a .  I  g r a d u a t e d ,  b u t  a l r e a d y  d u r i n g  t h e  l a s t  c o u p l e  o f  y e a r s ,  

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

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

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

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

g r a d u a t i o n ,  I  s p e n t  f o u r  m o n t h s  a t  o n e  o f  t h e  s t a t e  s c h o o l s  ( s e n i o r  h i g h  s c h o o l )  

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

m i l i t a r y  a n d  s p e n t  a  g o o d  b i t  m o r e  t h a n  a  y e a r  s e r v i n g  i n  t h e  R o y a l  D a n i s h  

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

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

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

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

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

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

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

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

A n d  t h e n  a f t e r  t h a t ,  a f t e r  I  c a m e  o u t  o f  t h e  m i l i t a r y ,  i t  w o u l d  h a v e  b e e n  1 9 5 1 ,  I  

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

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

m i g h t  h a v e  b e e n  1 0 - 1 1  y e a r s  o l d ,  u p  t o  t h e  1 7 - 1 8  y e a r - o l d s  w h o  w e r e  i n  t h e  

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

s m a l l  i s l a n d  i n  t h e  m i d d l e  o f  t h e  B a l t i c - - t h e  i s l a n d  w a s  n o  m o r e  t h a n  a b o u t  2 0  

m i l e s  b y  2 0  m i l e s - - t h a t  I  r e a l i z e d  t h a t  i t  m i g h t  b e  b e t t e r  f o r  m y  f u t u r e  s t u d e n t s  

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

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

h a p p e n e d :

2

2



AMS-TRIP: Wiin-Nielsen

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

S u n d a y  n e w s p a p e r ,  a n d  i n  t h a t  n e w s p a p e r ,  t h e r e  w a s  a n  i n t e r v i e w  w i t h  t h e  t h e n  

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

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

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

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

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

p a r t  o f  t h e  t e a m  a r o u n d  J o h n  v o n  N e u m a n n  a n d  J u l e  C h a r n e y .  A s  a  m a t t e r  o f  

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

v o n  N e u m a n n ,  C h a r n e y  a n d  F j o r t o f t ,  a n d  F j o r t o f t  w a s  a  v i s i t o r  w h e n  h e  

o b t a i n e d  t h e  p r o f e s s o r s h i p  a t  t h e  U n i v e r s i t y  o f  C o p e n h a g e n .  H e  c a m e  t h e r e ,  I  

t h i n k ,  s o m e t i m e  e a r l y  i n  1 9 5 2 .  I n  t h e  n e w s p a p e r  i n t e r v i e w ,  w h i c h  I  w a s  t e l l i n g  

y o u  a b o u t ,  h e  s a i d  m o r e  o r  l e s s ,  " I f  t h e r e ' s  a n y b o d y  a r o u n d  w h o  h a s  a  g o o d  

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

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

I  a m  a b o u t  t o  s t a r t . "

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

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

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

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

l o n g - a n d - s h o r t  o f  i t  w a s :  I  w a n t e d  o u t .  S o  I  h a d  a n  E a s t e r  v a c a t i o n  s h o r t l y  

t h e r e a f t e r .  I  t o o k  t h e  b o a t  o v e r  t o  C o p e n h a g e n .  I  w a s  l u c k y  e n o u g h  t o  h a v e  a n  

i n t e r v i e w  n o t  o n l y  w i t h  R a g n a r  F j o r t o f t ,  b u t  a l s o  w i t h  t h e  D i r e c t o r  o f  t h e  D a n i s h  

M e t  O f f i c e  b e c a u s e  n a t u r a l l y  I  c o u l d n ' t  j u s t  g i v e  u p  m y  j o b  a n d  n o t  e a r n  a n y  

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

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

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

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

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

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

h a v i n g  d o n e  a  l o t  o f  w i n d  s t a t i s t i c s  u n d e r  V i c t o r  S t a r r  a t  M . I . T . ,  h a d  a t  t h a t  t i m e  

r e t u r n e d  t o  D e n m a r k .  W e  s h a r e d  a n  o f f i c e  a n d  b o t h  o f  u s  w e r e  h a l f - t i m e  

a s s i s t a n t s  t o  R a g n a r  F j o r t o f t .

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

F j o r t o f t ,  o f  c o u r s e ,  h a d  b e e n  e x p o s e d  t o  t h e  E N I A C  m a c h i n e ,  w h i c h  t h e y  w e r e  

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

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

t h a t  t i m e .  T h e n  h e  i n v e n t e d ,  I  t h i n k ,  a  r a t h e r  i n g e n i o u s  m e t h o d  o f  i n t e g r a t i n g  

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

W i i n - N i e l s e n :

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

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

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

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

a n d  t h e n  y o u  d i s p l a c e d  i t  6 0 0  k m .  t o  t h e  e a s t  a n d  6 0 0  k m .  t o  t h e  w e s t  a n d  y o u  

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

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

r e s u l t a n t  f i e l d s ,  a n d  l o  a n d  b e h o l d - - y o u  h a d  t h e  v o r t i c i t y  f i e l d .  T h e n ,  a t  t h e  

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

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

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

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

f a r  t h i n g s  w o u l d  g o  i n  1 2  h o u r s  a n d  t h e n  y o u  m a d e  a n o t h e r  1 2 - h o u r  s t e p .  T h e n  

y o u  h a d  t h e  d i s t r i b u t i o n  o f  t h e  v o r t i c i t y  a f t e r  2 4  h o u r s  a n d  t h e n  o f  c o u r s e  y o u  

g r a p h i c a l l y  h a d  t o  s o l v e  t h e  P o i s s o n  e q u a t i o n ,  a n d  f o r  t h i s ,  F j 0r t o f t  h a d  

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

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

W e  g o t  t h e  t i m e  d o w n  t o  a b o u t  2 - 1 / 2  h o u r s ,  i f  I  r e c a l l  c o r r e c t l y ,  f o r  t h e  

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

r e g i o n  w h i c h  c o v e r e d ,  l e t ' s  s a y - - t h e  f i n a l  p r o d u c t  c o v e r e d  t h e  e a s t e r n  A t l a n t i c  

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

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

p e c u l i a r  a s p e c t s  o f  F j 0r t o f t ' s  m e t h o d ,  w a s  o f  c o u r s e  t h a t  h e  p a i d  n o  a t t e n t i o n  

w h a t s o e v e r  t o  b o u n d a r y  c o n d i t i o n s .  S o  m a t h e m a t i c a l l y ,  o f  c o u r s e ,  i t ' s  a n  i l l -  

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

t h a t  F j 0r t o f t  h i m s e l f  w a s  q u i t e  a  m a s t e r  i n  d o i n g  t h e s e  k i n d s  o f  t h i n g s .

I n  f a c t ,  I  r e m e m b e r  t h e  e l e m e n t s  o f  t h i s  w e r e  d e s c r i b e d  i n  P e t t e r s s e n ' s  b o o k ,  a n d  

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

s u p e r s e d e d  b y  t h e  u s e  o f  c o m p u t e r s  i n  E u r o p e ?

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

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

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

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

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

p r o j e c t ,  I  t h i n k  a r o u n d  1 9 5 1 - 2 ,  o f  r e p l a c i n g  a n  o l d  r e l a y  m a c h i n e  w h i c h  t h e y  

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

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

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

c o m p u t e r  p r o j e c t  m a d e ,  a n d  t h e y  t u r n e d  o u t  a  c o m p u t e r  c a l l e d  " B E S K " ,  w h i c h
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s t a n d s  i n  S w e d i s h  f o r  " B i n a r y  E l e c t r o n i c  S e q u e n t i a l  C o m p u t e r . "  T h a t  w a s  

r e a d y  a r o u n d ,  a s  I  u n d e r s t a n d  i t ,  1 9 5 4 - 5 .

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

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

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

P r i n c e t o n  a n d  C h a r n e y ' s  a r r i v a l  t h e r e ,  b u t  t h e n ,  o f  c o u r s e ,  h e  h a d  a l s o  i n  t h e  l a t e  

f o r t i e s  s t a r t e d  t o  c o m m u t e  b e t w e e n  C h i c a g o  a n d  S t o c k h o l m .  H i s  s o - c a l l e d  

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

s e e n  t o  i t  t h a t  B e r t  B o l i n  h a d  b e e n  a t  P r i n c e t o n  f o r  a  y e a r ,  I  t h i n k ,  h e  w o r k e d  o n  

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

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

t h i n k  i n  1 9 5 4  t h e y  s t a r t e d  t o  m a k e  t h e  v e r y  f i r s t  b a r o t r o p i c  e x p e r i m e n t a l  

f o r e c a s t s  a t  t h e  m a c h i n e  i n  S t o c k h o l m .

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

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

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

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

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

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

h a p p e n e d :  I n  1 9 5 5 ,  a f t e r  F j 0r t o f t  h a d  b e e n  i n  C o p e n h a g e n  f o r  t h r e e  y e a r s ,  t h e  

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

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

o b t a i n e d  t h e  p o s i t i o n  o f  D i r e c t o r - G e n e r a l  o f  t h e  N o r w e g i a n  M e t e o r o l o g i c a l  

I n s t i t u t e  a n d  l e f t  C o p e n h a g e n  i n  t h e  s u m m e r  o f  1 9 5 5 .  N o w  h e  w a s  a  m a n  o f  

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

h a p p e n  n o w ? " ,  h e  s a i d :  " W e l l ,  y o u  a r e  k i n d  o f  c a u g h t  i n  t h e  m i d d l e ,  a r e n ' t  y o u ?  

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

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

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

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

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

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

h a p p e n s . "

S o  w e  m a d e  t h a t  t r i p ,  a n d  t h a t  w a s  t h e  f i r s t  t i m e  I  e v e r  m e t  C a r l - G u s t a v  R o s s b y ,  

B e r t  B o l i n ,  B o  D o o s - - a l l  t h e s e  p e o p l e  w h o  w e r e  a l r e a d y  w o r k i n g  w i t h  

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 n d  t h e r e  m u s t  h a v e  b e e n  s o m e  c o n v e r s a t i o n  

b e t w e e n  F j 0r t o f t  a n d  R o s s b y  a b o u t  m e  b e c a u s e  o n  t h e  l a s t  d a y  b e f o r e  w e  

t r a v e l e d  b a c k  t o  C o p e n h a g e n  a g a i n ,  R o s s b y  m a d e  a  l i t t l e  r e m a r k ,  " Y o u  w i l l  h e a r
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f r o m  m e . "  S o  I  w e n t  h o m e  a n d  s u r e  e n o u g h ,  w i t h i n  t h e  n e x t  t w o  w e e k s ,  I  h a d  a  

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

M e t e o r o l o g i c a l  I n s t i t u t e  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 ,  a n d  t y p i c a l  o f  R o s s b y ,  

h e  s a i d ,  " Y o u ' r e  w e l c o m e  t o  c o m e  a n d  w o r k  h e r e .  W e  h o p e  t h a t  t h e  D a n i s h  M e t  

O f f i c e  w i l l  g i v e  y o u  l e a v e ,  w i t h  s a l a r y ,  i n  w h i c h  c a s e  w e  w o n ' t  p a y  y o u  

a n y t h i n g . "  T y p i c a l .

I  h a d  t o  c a l l  h i m  b a c k  a n d  s a y ,  " Y e s ,  I  c a n  g e t  l e a v e  a n d  I  c a n  a l s o  g e t  p a i d  m y  

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

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

B e n t e ,  w a s  t e a c h i n g  a t  a  t e a c h e r ' s  c o l l e g e  a t  t h e  t i m e  a n d  o u r  f i r s t  c h i l d ,  t h e  

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

s o m e  m o r e  m o n e y  a n d  h e  c a m e  u p  w i t h  a n  a d d i t i o n a l  5 0 0  K r o n e r  p e r  m o n t h ,  

w h i c h  a m o u n t e d  t o  a b o u t  $ 7 5 .

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

R o s s b y  w a s  o f  t h e  o p i n i o n  t h a t  i f  y o u  d o n ' t  h a v e  m u c h  m o n e y ,  y o u  d o n ' t  u s e  

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

N o w  t h e  f i r s t  f e w  m o n t h s  I  s i m p l y  s p e n t  m y  t i m e  l e a r n i n g  t o  p r o g r a m .  T h e r e  

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

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

m o n t h .  T h e n  I  t o o k  B o  D o o s '  c o u r s e  i n  d y n a m i c  m e t e o r o l o g y  a n d  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 n d  I  t o o k  B o l i n ' s  c o u r s e  i n  g e n e r a l  c i r c u l a t i o n .  S o  t h e  f i r s t  

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

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

f o l l o w i n g  h a p p e n e d :

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

e q u i v a l e n t  t o  t h e  A i r  W e a t h e r  S e r v i c e  i n  t h e  U n i t e d  S t a t e s ,  h a d  c o m e  t o  R o s s b y ,  

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

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

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

r i p e  f o r  t h a t - - w e  a r e  n o w  l a t e  i n  1 9 5 5 - - w a s  t h a t  D o o s  a n d  B e r g t h o r s s o n  h a d  

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

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

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

B e r g t h o r s s o n ' s  a n a l y s i s  s c h e m e  w a s  o n e  w h e r e  t h e  f o r e c a s t  f r o m  y e s t e r d a y  w a s  

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

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

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

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

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

T h e r e  w a s  B o  D o o s ,  a s  l e a d e r ,  a  S w e d e .  T h e n  t h e r e  w a s  a  F i n n i s h  

m e t e o r o l o g i s t  c a l l e d  A i m o  V a i s a n e n .  T h e r e  w a s  a n  I c e l a n d i c  m e t e o r o l o g i s t  

c a l l e d  H l y n u r  S i g g t r y g g s s o n ,  w h o  i s  n o w  t h e  D i r e c t o r  o f  t h e  I c e l a n d i c  W e a t h e r  

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

W M O .  H e  w a s  i n  S w e d e n  t o  s t u d y  m e t e o r o l o g y ,  b u t  I  t h i n k  m a i n l y  b e c a u s e  h e  

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

f r o m  t h e  l e a d e r ,  n o t  a  s i n g l e  o n e  o f  t h e  t e a m  w a s  a  S w e d i s h  c i t i z e n .  W e  c a m e  

t o  t h e  h e a d q u a r t e r s  o f  t h e  S w e d i s h  A i r  W e a t h e r  S e r v i c e  a b o u t  7 : 0 0  a t  n i g h t ,  a n d  

t h e n  w e  s t a r t e d  g a t h e r i n g  a l l  t h e  d a t a .  W e  o f  c o u r s e  n e e d e d  r e a l l y  o n l y  5 0 0  

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

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

h a d  a  t a p e  f r o m  y e s t e r d a y  w h i c h  c o n t a i n e d  t h e  p r e d i c t e d  2 4 - h o u r  f i e l d  o f  5 0 0  

m i l l i b a r s  w i t h i n - - t h i s  o f  c o u r s e  w a s  a  l i m i t e d  a r e a / r e g i o n .  B y  a b o u t  1 0 : 0 0  a t  

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

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

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

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

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

a l l  t h e  t i m e .  T h e n  t h e  w h o l e  t h i n g  s t o p p e d .  W e  h a d  i n t e r n a l  m e m o r y  o f  1 , 0 2 4  

w o r d s .  W e  h a d  s t o r a g e  o n  t w o  d r u m s ,  w h i c h  g a v e  2 , 0 4 8  w o r d s  o n  e a c h  d r u m ,  

s o  a l t o g e t h e r  4 , 0 9 6  w o r d s  s t o r a g e  o n  t h e  d r u m s ,  a n d  t h e y  w e r e  u s e d  b o t h  f o r  t h e  

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

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

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

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

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

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

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

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

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

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

w o u l d  s a y ,  " I t ' s  O . K . - - g o  o n . "  W e  c o n t i n u e d ,  a n d  o f  c o u r s e  t h e  a d v a n t a g e  w a s  

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

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

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

W i i n - N i e l s e n :

T r i b b i a :

W i i n - N i e l s e n :

c a l c u l a t o r s .  S o  w e  c o u l d  a l w a y s  p r o c e e d .  B u t  o f  c o u r s e  w e  a l w a y s  h a d  t o  g o  

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

a b o u t  3 0 - 3 1  d a y s  c o n t i n u o u s l y .  N o w  t h a t  m e a n s  w e  p r o d u c e d  a n  a n a l y s i s  a n d  a  

2 4 - h o u r  f o r e c a s t  e v e r y  d a y .  B u t  i t  w a s  o u r  p u r p o s e  e a c h  n i g h t  t o  g e t  a l s o  a  7 2 -  

h o u r  f o r e c a s t .  I f  I  r e c a l l  c o r r e c t l y ,  i t  w a s  o n l y  i n  a b o u t  2 / 3  o f  t h e  c a s e s  t h a t  t h e  

m a c h i n e  w a s  k i n d  e n o u g h  t o  f u n c t i o n  s o  l o n g  t h a t  w e  c o u l d  g e t  a  7 2 - h o u r  

f o r e c a s t .

D o  y o u  h a v e  a n y  i d e a  h o w  l o n g  i t  w o u l d  t a k e  t o  m a k e  a  2 4 - h o u r  f o r e c a s t ?

Y e s .  F o r  t h e  r e g i o n  w h i c h  w e  h a d  a t  t h a t  t i m e ,  w h i c h  w a s  a b o u t  3 0  b y  4 0  

p o i n t s ,  a  2 4 - h o u r  f o r e c a s t  s h o u l d  a c t u a l l y  r u n  i n  a b o u t  a n  h o u r  a n d  a  h a l f .  B u t  

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

m a n a g e d  t o  g e t  t h e  f o r e c a s t  m a d e  u p  t o  7 2  h o u r s ,  t h e n  t h e  g i r l s ,  w h o  s t a y e d  w i t h  

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

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

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

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

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

w h i l e  w e  w e r e  w a i t i n g  f o r  t h e  m a c h i n e  t o  p r o d u c e  a  7 2 - h o u r  f o r e c a s t ,  y o u  c o u l d  

a l r e a d y  a n a l y z e  b y  h a n d .  W e  h a d  n o  a n a l y z e d  o u t p u t ,  s t r a n g e l y  e n o u g h ,  

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

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

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

w h e n  t h a t  w a s  d o n e ,  s h e  w e n t  b a c k  t o  t h e  A i r  W e a t h e r  S e r v i c e  w i t h  t h e  

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

p r e d i c t i o n ,  a n d  w e  w e n t  h o m e ,  y o u  m i g h t  t h i n k .  N o ,  w e  d i d n ' t .  W e  w e n t  b a c k  

t o  t h e  I n s t i t u t e  a n d  c a u g h t  t h e  m o r n i n g  l e c t u r e  a t  8 : 0 0 .  R o s s b y  i n s i s t e d  t h a t  y o u  

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

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

t h e  l a t e  f a l l  o f  1 9 5 5  a n d  t h e  e a r l y  w i n t e r ,  J a n u a r y ,  o f  1 9 5 6 ,  t o  p r o d u c e  a  s e r i e s  

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

I  t h i n k  i t  w a s  a b o u t  t h e  s a m e  t i m e  t h a t  J N W P  p r o d u c e d  t h e i r  f i r s t  f o r e c a s t ,  b u t  I  

a m  n o t  e n t i r e l y  u p  o n  t h e  t i m i n g  o f  t h e  J N W P .

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

W e r e  y o u  t h e n  f o r m a l l y  e n r o l l e d  a s  a  s t u d e n t  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  

a n d  w h a t  h a p p e n e d  t o  y o u r  s t u d e n t  d a y s  a s  y o u  p r o g r e s s e d  t h r o u g h  t h e  

U n i v e r s i t y  o f  S t o c k h o l m ?

W e l l ,  y e s ,  y o u ' r e  q u i t e  r i g h t .  I  h a d  t o  m a k e  a  l i v i n g  s o  t h a t  w a s  t h e  w a y  I  g o t
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m y  m o n e y .  B u t  a l r e a d y  w h e n  I  c a m e  i n  t h e  s u m m e r  o f  1 9 5 5  t o  S t o c k h o l m ,  I  

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

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

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

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

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

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

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

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

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

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

t h a t  t h i s  w o u l d  o n l y  l a s t  a  s h o r t  t i m e .  I ' l l  t e l l  y o u  l a t e r  a b o u t  t h e  e x t e n s i o n s - -  

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

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

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

" N o  p r o b l e m .  I  w i l l  p a y  y o u  t w i c e  w h a t  y o u  g o t  t h e r e . "  E v e n t u a l l y  h e  d i d  a n d  

l i v i n g  w a s  n o t  s o  b a d .  B u t ,  a s  I  t o l d  y o u  b e f o r e ,  I  t o o k  D o o s '  c o u r s e  a n d  B e r t  

B o l i n ' s  c o u r s e  d u r i n g  t h e  f i r s t  y e a r .  S e c o n d  y e a r ,  I  t o o k  s o m e  a p p l i e d  

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

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

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

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

t y p i c a l  o f  C a r l - G u s t a v  R o s s b y ,  w h e n  I  h a d  t a k e n  B o  D o o s '  c o u r s e  i n  t h e  f a l l ,  

w h e n  t h e  n e x t  f a l l  c a m e ,  h e  s a i d ,  " Y o u  t e a c h  i t ,  b e c a u s e  y o u  m u s t  k n o w  t h i s  

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

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

t h e s e  t h i n g s  t o g e t h e r .  C e r t a i n l y  a t  t h a t  t i m e ,  i t  w a s  m y  g o a l - - a n d  B o  D o o s  h a d  

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

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

d i s s e r t a t i o n  a n d  a  P h . D .  I t ' s  s o m e w h e r e  i n  b e t w e e n .  Y o u  h a d  t o  t a k e  a  

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

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

t y p i c a l l y  t h e  s a m e  a s  y o u  f i n d  w i t h  a  m a s t e r ' s  d e g r e e  i n  t h e  U n i t e d  S t a t e s .

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

t o  r e a l l y  h a v e  w i l d  i d e a s .  S o  i t  w a s  m y  g o a l  t o  g e t  t h e  l i c e n t i a t e ;  B o  D o o s ,  w h o  

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

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

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

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

i f  I  n o w  w a s  w e l l - p r e p a r e d  t o  t a k e  m y  l i c e n t i a t e .  T y p i c a l l y ,  R o s s b y  n e v e r  g a v e
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W a s h i n g t o n :

W i i n - N i e l s e n :

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

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

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

E r i k  P a l m e n .  H e  c a m e  v e r y  o f t e n  t o  S t o c k h o l m  a n d  s p e n t  a  f e w  w e e k s  a n d  t h e n  

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

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

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

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

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

C a r l - G u s t a v :  " I  t h i n k  t h a t  B o  D o o s  r e a l l y  o u g h t  t o  g e t  h i s  d e g r e e  n o w .  Y o u  

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

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

" O h ,  I  d o  n o t  y e t  t h i n k  s o . "

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

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

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

I  f o u n d  E r i k  P a l m e n  a  g o o d  a l l y  a n d  h e  s a i d  t o  C a r l - G u s t a v ,  " Y e s ,  I  t h i n k  t h a t  

A k s e l  i s  a b o u t  r e a d y . "

W h e n  w a s  t h i s ,  A k s e l ?

T h i s  w a s  i n  1 9 5 7 .  I  h a d  b e e n  t h e r e  f o r  t w o  y e a r s .  A f t e r  a l l ,  I  h a d  t h r e e  y e a r s  o f  

s t u d y  u n d e r  F j 0r t o f t ,  t h e n  t w o  y e a r s  i n  S t o c k h o l m .  Y o u  m i g h t  t h i n k  t h a t  f i v e  

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

m a s t e r ' s  d e g r e e .  T h e n ,  y o u  k n o w ,  S w e d i s h  p r o f e s s o r s  a t  t h a t  t i m e  w e r e  t o t a l  

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

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

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

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

l e t ' s  s a y ,  f i v e  h o u r s  t o  d o  t h e s e  p r o b l e m s  a n d  y o u  h a n d e d  t h e m  i n  a n d  i f  t h a t  

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

b e  q u i t e  p e r f u n c t o r y  i f  y o u 'd  b e e n  d o i n g  w e l l  o n  t h e  w r i t t e n  e x a m .  I f  y o u  w e r e  

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

S o  I  c a m e  t h e r e  o n  a  F r i d a y ,  a n d  I  k n o c k e d  o n  h i s  d o o r  a n d  h e  s a i d ,  " A h .  G o o d  

m o r n i n g .  Y e s ,  y e s ,  y e s ,  y e s  I  r e m e m b e r  w h y  y o u ' r e  h e r e .  I  h a v e  t h o u g h t  a  l o t  

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

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

W e  a r e  g o i n g  t o  d o  i t  d i f f e r e n t l y .  I 'm  g o i n g  t o  g i v e  y o u  t h r e e  p r o b l e m s  a n d  y o u
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K a s a h a r a :

W i i n - N i e l s e n :

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

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

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

c a n  r e m e m b e r ,  I  t h i n k ,  w h a t  t h e  t h r e e  p r o b l e m s  w e r e .  O n e  w a s  t h e  q u e s t i o n ,  

v e r y  s h o r t - - " W h y  i s  t h e r e  a  t r o p o p a u s e ? "  P r o b l e m  t w o  w a s  m u c h  b r o a d e r  a n d  

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

u n d e r s t a n d i n g  o f  t h e  h y d r o l o g i c a l  c y c l e . "  T h e  t h i r d  o n e  w a s :  " G i v e  a  t e n - y e a r  

p l a n  f o r  t h e  d e v e l o p m e n t  o f  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  i n  t h e  w o r l d . "

N o  w o n d e r  h e  a s k e d  y o u  o n l y  o n e - - ? ?

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

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

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

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

c a n  t y p e .  A n d  I 'm  g o i n g  t o  w r i t e  a n d  y o u  w i l l  t y p e  a n d  w e  w i l l  u s e  S a t u r d a y  

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

p a c k a g e s  o f  p a p e r s  w i t h  a n s w e r s  t o  t h e s e  q u e s t i o n s .  T h e  t r o p o p a u s e  p a p e r  w a s  

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

o n e  w a s  o 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 .  T h e r e  s a t  R o s s b y  a t  h i s  d e s k  a n d  h e  

s a i d ,  " A h ,  y e s ,  y e s ,  y e s ,  y e s ,  y e s ,  I  w o n d e r e d  w h a t  h a p p e n e d  t o  y o u .  Y o u  m u s t  

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

s a i d ,  " N o ,  I  w o r k e d  a t  h o m e ,  I  c o u l d n ' t  g o  i n  h e r e . "

" D o  y o u  h a v e  s o m e t h i n g ? "

" Y e s . "  A n d  I  h a n d e d  i t  o v e r  t o  h i m .  A n d  h e  s a i d ,  " T h a t  i s  r e a l l y  q u i t e  a  l o t . "  

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

h e  s a i d ,  " I ' l l  c o n t a c t  y o u  a n d  y o u  b e t t e r  g o  h o m e  a n d  g e t  s o m e  r e s t  t o d a y .  Y o u  

l o o k  p r e t t y  t i r e d . "  A n d  I  w a s .

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

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

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

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

o f  t h e  s e l e c t i o n - -

End of Tape 1, Side 1
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Interview with Aksel Wiin-Nielsen 
Tape 1, Side 2

W i i n - N i e l s e n :  A s  I  s a i d ,  h e  a s k e d  m e  t o  t a k e  c a r e  o f  s e l e c t i n g  p i c t u r e s  a n d  h a v e  t h e m  d r a w n  

f o r  t h i s  a r t i c l e .  I  t h i n k  y o u  a l l  k n o w  t h e  a r t i c l e  b e c a u s e  i t  w a s  t h e  o n e  w h i c h  

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

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

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

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

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

c a n ' t  s a y  t h a t  m y  l i c e n t i a t e  i s  f r o m  C a r l - G u s t a v  R o s s b y ,  b u t  I  c a n  s a y  t h a t  m y  

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

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

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

t h a t  B e r t  B o l i n  w a s  v i s i t i n g  i n  W o o d s  H o l e  a t  t h e  t i m e .  I t  w a s  S e p t e m b e r ,  I  

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

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

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

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

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

e x a m s  a n d  I  t h i n k  t h e r e  i s  e v i d e n c e  t o  s h o w  f o r  i t . "

H e  s a i d ,  " O h ,  d i d  y o u ?  I  w a s  a w a y . "

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

w i l l  f i n d  i t  i n  t h e  u p p e r  l e f t  d r a w e r  o f  R o s s b y ' s  d e s k  i n  t h e r e . "  S o  h e  w e n t  i n  

a n d  l o o k e d ,  a n d  t h e r e  i t  w a s  a n d  h e  t o o k  i t  o u t  a n d  s a i d ,  " I ' l l  l o o k  a t  i t  t o m o r r o w  

a n d  g i v e  y o u  t h e  r e s u l t s . "

H e  i s  t h a t  k i n d  o f  m a n  w h o  c o n c e n t r a t e s  o n  o n e  t h i n g  a t  a  t i m e  a n d  t h e  n e x t  

m o r n i n g  h e  c a m e  a n d  s a i d ,  " N o  d o u b t .  O f  c o u r s e  y o u  h a v e  p a s s e d  t h i s .  W h e r e  

i s  y o u r  l i t t l e  b o o k ? "

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

o n  a  g i v e n  d a t e ,  " I  h a v e  e x a m i n e d  M r .  S o  a n d  S o  a n d  S o  i n  s u c h  a n d  s u c h  a  

w a y . "  A n d  t h e n  s i g n  t h e  w h o l e  t h i n g  a n d  y o u  w i l l  h a v e  y o u r  d e g r e e .  B e r t  d i d  

j u s t  t h a t  t h e  d a y  a f t e r .  T h e n  y o u  t a k e  i t  d o w n  t o  t h e  a d m i n i s t r a t i v e  p a r t  o f  t h e  

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

g r a d u a t i o n  c e r e m o n y .
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W a s h i n g t o n :

W i i n - N i e l s e n :

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

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

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

g o v e r n m e n t ,  e n o u g h ,  I  s u p p o s e  t o  p a y  t h e  p r o f e s s o r ' s  s a l a r y  a n d  I  t h i n k  h i s  

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

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

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

w a s  a w a r d e d  b y  t h e  t h e n  U . S .  W e a t h e r  B u r e a u .  T h e  i d e a  w a s  t h a t  w e  w o u l d - - a s  

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

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

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

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

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

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

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

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

D u s a n  D j u r i c ,  w h o  n o w  f o r  m a n y  y e a r s  h a s  b e e n  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  

T e x a s - -

T e x a s  A  &  M .

T e x a s  A  &  M .  B u t  w e  w o r k e d  o u t  a  s c h e m e  t o g e t h e r  w h e r e  w e  c o u l d  m a k e  t h e  

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

m e t e o r o l o g y .  A s  a  m a t t e r  o f  f a c t ,  i t  w a s  p u b l i s h e d  i n  1 9 5 6 ,  i n  G e r m a n y ,  i n  

c o n n e c t i o n  w i t h  a  c o n f e r e n c e  o 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 ,  w h i c h  w a s  

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

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

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

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

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

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

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

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

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

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

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

c h e m i s t r y ,  [ a n d ]  l a t e r  o n ,  y o u  m i g h t  c a l l  i t  " a t m o s p h e r i c  b i o l o g y . "  T h a t ,  o f  

c o u r s e ,  i n  t u r n  w a s  r e p l a c e d  t o  a  c e r t a i n  e x t e n t ,  o r  c o u p l e d  w i t h ,  t h e  C O 2  

q u e s t i o n ,  a n d  t h e  p u b l i c a t i o n s  w e  h a v e  f r o m  B e r t  B o l i n ' s  h a n d s  d u r i n g  t h e  l a t e r  

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

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

s t u d i e s ?

T h a t  I  d o n ' t  k n o w ,  A k i r a ,  b u t  I  d o  k n o w  t h a t  R o s s b y  f r o m  t i m e  t o  t i m e ,  a l t h o u g h  

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

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

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

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

b e e n  b e f o r e .  T h e n  y o u  c a n  m a k e  s c i e n c e . "  A n d  I  t h i n k  R o s s b y  f e l t  a l r e a d y  a t  

t h a t  t i m e  t h a t  t h e  f i e l d  w h i c h  w e  n o w  c a l l  " d y n a m i c  m e t e o r o l o g y "  a n d  

" 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 " - - t h e r e  w e r e  e n o u g h  p e o p l e  a r o u n d  t h e  w o r l d  

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

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

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

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

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

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

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

S o - - B o  D o o s  w a s  a b o u t  t o  c o m e  b a c k  f r o m  F l o r i d a  a n d  t h e n  w e  g o t  a  v i s i t o r ,  a s  

w e  d i d  e v e r y  y e a r ,  D r .  P h i l l i p  T h o m p s o n .  H e  w a s  a  v e r y  i m p o r t a n t  m a n  i n  o u r  

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

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

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

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

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

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

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

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

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

w o r k e r s ,  a n d  t h e n  i n  c a m e  D r .  T h o m p s o n  a n d  s a i d  t o  m e ,  " I  k n o w  t h a t  a s  a n  A i r  

F o r c e  o f f i c e r  I  a m  d u e  f o r  a n  o v e r s e a s  a s s i g n m e n t  a s  a l l  A i r  F o r c e  o f f i c e r s  a r e  

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

s p e n d  a  y e a r  i n  S t o c k h o l m  p r o v i d e d  t h i s  c a n  b e  m a d e  a s  a n  e x c h a n g e . "  W e l l ,  a t  

t h a t  t i m e ,  P h i l  h a d  j u s t  m o v e d  f r o m  t h e  A i r  F o r c e  C a m b r i d g e  R e s e a r c h  L a b s  

d o w n  t o  t h e  n e w l y - f o r m e d  J o i n t  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  U n i t  w h e r e  h e  

w a s  t h e  c h i e f  o f  t h e  r e s e a r c h  s e c t i o n .

" W o u l d  y o u  b e  i n t e r e s t e d ? "
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I  h a d  a b s o l u t e l y  n o  d o u b t  t h a t  I  w a s  1 0 0 %  i n t e r e s t e d  i n  t h a t  k i n d  o f  a n  

e x c h a n g e .  T h e r e  w a s  a  q u e s t i o n ,  a g a i n ,  o f  c o n v i n c i n g  B e n t e  t h a t  t h i s  w a s  t h e  

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

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

W e  h a d  t i m e  t o  t h i n k  a b o u t  i t ,  b u t ,  t h e  l o n g  a n d  t h e  s h o r t ,  I  p r o m i s e d :  " F o r  o n e  

y e a r ,  B e n t e ,  y o u  c a n  t a k e  i t . "

S h e  s a i d ,  " I f  y o u  p r o m i s e  m e  i t ' s  o n l y  g o i n g  t o  b e  o n e  y e a r ,  t h e n  i t ' s  O . K . "

P h i l  t h e n  w e n t  t o  W a s h i n g t o n  a n d  w o r k e d  t h e r e  f o r  q u i t e  s o m e  t i m e  a n d  t h e n  h e  

c a m e  t o  S t o c k h o l m :  t h a t  m u s t  h a v e  b e e n  1 9 5 8 .  H e  w a s  g o i n g  t o  s t a y  t h e r e  f o r  

a  y e a r .  I  r e m e m b e r  I  l e f t  S w e d e n  t h e  d a y  b e f o r e  C h r i s t m a s ,  1 9 5 8 ,  o n  t h e  

f r e i g h t e r  Mathilda Thorden o f Gothenburg h o p i n g  t o  m a k e  N e w  Y o r k  i n  e i g h t  

d a y s  t i m e .  W e  a c t u a l l y  l e f t  o n  t h e  2 3 r d  o f  D e c e m b e r  a n d  a r r i v e d  i n  N e w  Y o r k  

o n  t h e  7 t h  o f  J a n u a r y .  I t  w a s  a  v e r y  l o n g  t r i p  a c r o s s  t h e  N o r t h  A t l a n t i c .

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

w r o t e  h i s  b o o k ,  Introduction to Numerical Weather Prediction. T h a t  c a m e  

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

h a b i t  o f  t h e  A i r  W e a t h e r  S e r v i c e  t o  a l w a y s  h a v e  t w o  o f f i c e r s  i n  S t o c k h o l m  f o r  

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

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

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

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

t i m e ,  t h e r e  w a s  L l o y d  V a n d e r m a n ,  S c o t t  W i l l i a m s  a n d  E d  J e s s  w h o  a l l  t o o k  m y  

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

t h e m  h a d  r e t u r n e d  a n d  I  t h i n k  w e  f i r s t  c o n t a c t e d  t h e  V a n d e r m a n s  a n d  t h e y  i n  

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

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

W a s h i n g t o n  a r e a  a n d  s o  d i d  E d  J e s s ,  a l t h o u g h  h e  d i d n ' t  w o r k  i n  t h e  J o i n t  

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  U n i t  b u t  w o r k e d  f o r  a w h i l e  a t  A n d r e w s  A i r  

F o r c e  B a s e .

I  t h i n k  l a t e r - - w e l l ,  I  s t i l l  h a d  a n o t h e r  s t u d e n t ,  K i n d l e ,  w h o  w e n t  a n d  w o r k e d  f o r  

t h e  A i r  W e a t h e r  S e r v i c e  H e a d q u a r t e r s  a t  S c o t t  A i r  F o r c e  b a s e  o u t s i d e  o f  S t .  

L o u i s .  I  j u s t  m e t  h i s  s o n  t h e  o t h e r  d a y ,  w h o  i s  n o w  a l s o  a  P h . D .  i n  f l u i d  

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

t h e y  a c t u a l l y  c r e a t e d  c o n t i n u i t y .  S o  t h a t  w a s  m y  a r r i v a l  i n  t h e  U n i t e d  S t a t e s .

S o  f r o m  t h e  b e g i n n i n g  y o u  j o i n e d  J N W P ?
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K a s a h a r a :

W i i n - N i e l s e n :

Wiin-Nielsen:

T h e  A i r  F o r c e ------  ?

Y e s ,  m y  s a l a r y  c a m e  f r o m  t h e  U . S .  A i r  F o r c e .  Y o u  r e m e m b e r  t h e  J N W P  w a s  

j o i n t l y  s p o n s o r e d  b y  t h e  U . S .  W e a t h e r  B u r e a u ,  t h e  A i r  W e a t h e r  S e r v i c e ,  a n d  t h e  

N a v y .  E a c h  c a r r i e d  a  c e r t a i n  n u m b e r  o f  p e r s o n s  o n  t h e  s t a f f .  T h e r e  w a s  a  

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

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

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

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

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

t i m e  a n d  t h e n  t h e r e  w a s  a  N a v y  o f f i c e r  c a l l e d  E d  C a r l s t e d t ,  a n d  h e  w a s  

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

s e n t  f u r t h e r  o n .  T h e  a r r a n g e m e n t  w i t h  t h e  J N W P  a t  t h e  t i m e  w a s  t h a t  w e  h a d  

t h e  t h i r d  f l o o r  o f  F e d e r a l  O f f i c e  B u i l d i n g  # 4  w i t h  t h e  d e v e l o p m e n t  s e c t i o n  a t  

o n e  e n d .  T h e n  a  s e c t i o n  w h e r e  t h e  c o m p u t e r  w a s - - a t  t h a t  t i m e ,  a  7 0 1 ,  t o  b e  

r e p l a c e d  w i t h  a  7 0 4  s h o r t l y  t h e r e a f t e r ;  a n d  t h e n ,  f u r t h e r  d o w n  t h e  h a l l ,  w a s  

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

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

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

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

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

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

N o w  t h e  m o d e l s  w h i c h  w e r e  b e i n g  r u n  a t  t h e  J N W P  a t  t h e  t i m e - - t h e  b a r o t r o p i c  

w a s  t h e  w o r k h o r s e ,  d o n e  e v e r y  d a y ,  o u t  t o  7 2  h o u r s .  A t  t h a t  t i m e ,  a l r e a d y ,  a n d  

t h i s  i s  e a r l y  1 9 5 8 ,  o n e  h a d  b e c o m e  t o t a l l y  d i s e n c h a n t e d  w i t h  t h e  t w o - l e v e l  

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

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

w i t h  m u c h  t o o  l o w  p r e s s u r e  a r e a s  a n d  s i n c e  o f  c o u r s e  i t ' s  r e a l l y  s y m m e t r i c a l  

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

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

v e r y  p r a c t i c a l  m a n ,  s a i d ,  " W e l l ,  w e  c a n ' t  u s e  t h a t .  S o  l e t ' s  d e c o u p l e  i t . "  A n d  

t h e n  i t  w a s  d e - c o u p l e d  i n  s u c h  a  w a y  t h a t  t h e  f o r e c a s t  a t  5 0 0  m i l l i b a r s  w a s  s t i l l  

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

t h e r m a l  v o r t i c i t y  e q u a t i o n  w a s  u s e d  t o  p r e d i c t  t h e  t h i c k n e s s  f i e l d  b e t w e e n  8 5 0  

a n d  5 0 0  m i l l i b a r s  u s i n g  t h e  a l r e a d y - p r o d u c e d  f l o w  f i e l d  a t  5 0 0  m i l l i b a r s  a s  t h e  

f i e l d  i n  w h i c h  t h i n g s  w e r e  a f f e c t e d .  N o w  t h a t  d i d n ' t  d e s t r o y  t h e  g o o d n e s s  o f  t h e  

5 0 0  m i l l i b a r  f o r e c a s t  w h e r e  t h e  b a r o t r o p i c  w a s  o b v i o u s l y  b e t t e r  t h a n  t h e
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That's right. I came directly to JNWP.

16



AMS-TRIP: Wiin-Nielsen

W a s h i n g t o n :

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

a n d  a  h e i g h t  f i e l d  a t  8 5 0  m i l l i b a r s  a n d  s o m e  e x t r a p o l a t i o n  d o w n  t o  t h e  s u r f a c e  

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

T h i s  w a s  t h e  e r a  w h e n  P a u l  W o l f f  h a d  b e e n  a t  J N W P .  H e  h a d  l e f t  b e f o r e  I

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

t h a t  s i n c e  w e  c a n ' t  f o r e c a s t  t h e  m o t i o n  o f  t h e  v e r y  l o n g  w a v e s - - w a v e  #  1 , 2 ,  a n d

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

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

o f  w a v e s  # 1 ,  2 ,  a n d  3  a t  t h e  v a r i o u s  l a t i t u d e s ,  r u n  t h e  f o r e c a s t  a s  i t  n o r m a l l y  w a s

r u n ,  t a k e  a w a y  # 1 ,  2  a n d  3  a n d  p u t  t h o s e  w e  g o t  i n i t i a l l y  i n .  S o  t h i s  w a s  a

m o d e l  i n  w h i c h  e v e r y t h i n g  w a s  f l o w i n g  e x c e p t  w a v e s  # 1 ,  2 ,  a n d  3  w h i c h  w e r e

k e p t  c o n s t a n t .  A n d  a s  y o u  v e r y  w e l l  k n o w ,  i f  y o u  d o n ' t  d o  a n y t h i n g  o t h e r  t h a n  a

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

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

u n r e a l i s t i c  a t  t h o s e  s c a l e s .  N o w  t h a t  w a s  a  s o l u t i o n  w h i c h  w a s  n o t  m u c h

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

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

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

s t i l l  m a k e  a  r e a s o n a b l e  f o r e c a s t ,  t h a t ' s  O . K .  B u t  o f  c o u r s e  i t ' s  n e v e r  t h e

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

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

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

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

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

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

e q u i v a l e n t  b a r o t r o p i c  m o d e l  t h e n  c a n  b e  b e n t  b a c k  i n t o  a  t e r m  i n  t h e  v o r t i c i t y

e q u a t i o n  w h i c h  g i v e s  a  H e l m h o l t z  e q u a t i o n  i n s t e a d  o f  a  P o i s s o n  e q u a t i o n .  I f

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

m o v e  a t  5 0 0  m i l l i b a r ,  t h e n  o f  c o u r s e  y o u  f i n d  a  t r e m e n d o u s  r e d u c t i o n  i n  t h e

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

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

e m p i r i c a l l y .  H e  s e e m e d  t o  h a v e  m a d e  a  n u m b e r  o f  f o r e c a s t s  w i t h  v a r i o u s  
2 2 

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

a n d  h e  g o t  t o  t h e  m a g i c  n u m b e r  o f  f o u r .

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

p r i m i t i v e  e q u a t i o n s ,  w a s  t h e  r e a s o n  t h a t  t h e  p r i m i t i v e  e q u a t i o n s  w e r e n ' t  b e i n g  

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

s o l v e  o n  t h e  c o m p u t e r ?
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W i i n - N i e l s e n : Y e s .  I  t h i n k  t h a t  w a s  t h e  m a i n  c o n s i d e r a t i o n ,  t h a t  w e  w e r e  s t i l l  i n  t h e  7 0 4  e r a ,  

a n d  w e  w e r e  s t i l l  w a i t i n g  f o r  t h i s  f a n t a s t i c  m a c h i n e ,  w h i c h  w a s  c a l l e d  t h e  7 0 9 4 .  

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

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

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

1 9 5 5 .  S o  t h e  i d e a  w a s  c e r t a i n l y  p l a n t e d  t h e r e .  H o w e v e r ,  C r e s s m a n  w a s  t o t a l l y  

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

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

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

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

o p e r a t i o n .  O n e  h a d  l e a r n e d  e n o u g h  a b o u t  t h e  b a l a n c e  e q u a t i o n  i n  t h e  

i n i t i a l i z a t i o n  o f  q u a s i - b a l a n c e d  m o d e l s  t h a t  o n e  c o u l d  r e m o v e  a l l  t h e s e  e r r o r s  

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

A n d  f u r t h e r m o r e ,  i t  g a v e  b o t h  f o r e c a s t s  a t  3 0 0  m i l l i b a r  a n d  5 0 0  m i l l i b a r  a n d  a t  

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

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

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

c o u r s e  i t  i s  n o t  f o r b i d d e n  t o  t h i n k  a b o u t  t h e  p r i m i t i v e  e q u a t i o n s . "  T h e r e  i s  a  

p h o t o g r a p h  t a k e n  s o m e  S a t u r d a y  a t  J N W P  w h e r e  t h e r e  i s  S h u m a n  a n d  I  u p  a t  

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

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

b o t h  C r e s s m a n  a n d  S h u m a n .  O f  c o u r s e ,  t h a t  f e a r  o f  t h e  g r a v i t y  w a v e  i s  q u i t e  

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

e x p l a i n e d  a s  t h e  " d e v i l ' s  a c t i o n , "  y o u  k n o w ,  t h e y  a r e  n o t  i n  t h e  a t m o s p h e r e  i n  

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

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

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

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

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

e q u a t i o n s  u n l e s s  o n e  w e r e  g o i n g  t o  m a k e  e x t e n s i v e  u s e  o f  h i s  a v e r a g i n g  

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

c o u l d n ' t  u n d e r s t a n d  h i s  n o t a t i o n  a n d  p a r t l y  b e c a u s e  i t  w o u l d  s e e m  t o  m e  t h a t  i f  

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

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

x x ,  y y ' s ,  e t c . ,  e t c . ,  a s  h e  e x p r e s s e d  i t  i n  h i s  t e c h n i q u e .

A n y w a y ,  I  d i d  n o t  s t a y  a r o u n d  a t  J N W P  u n t i l  t h e  p r i m i t i v e  e q u a t i o n s  w e r e  

a c t u a l l y  p u t  i n t o  o p e r a t i o n .  T h e  r e a s o n  f o r  t h a t  i s  a g a i n ,  P h i l l i p  D u n c a n  

T h o m p s o n ,  a n d  p e r h a p s  a l s o  a  f e l l o w  c a l l e d  J o e  S m a g o r i n s k y .
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AMS-TRIP: Wiin-Nielsen

W i i n - N i e l s e n :

Kasahara:

K a s a h a r a :

W i i n - N i e l s e n :

Kasahara:

I n  f a c t ,  i n  1 9 5 9 ,  I  t h i n k  I  f i r s t  m e t  y o u ,  b u t  I  r e m e m b e r  y o u  w e r e  w o r k i n g  i n  J o e  

S m a g o r i n s k y ' s  o p e r a t i o n  a t  G e n e r a l  C i r c u l a t i o n  R e s e a r c h  L a b o r a t o r y .  W h a t  

h a p p e n e d  t h e n ?

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

b e t w e e n .  B u t  w e  w e r e  o n  t h e  t h i r d  f l o o r  a n d  J o e  a n d  h i s  e x p a n d i n g  g r o u p  o f  

M i y a k o d a ,  M a n a b e ,  B r y a n ,  D o u g l a s  L i l l y  a n d  s o  o n  w e r e  d o w n  b e l o w .  I  t h i n k  

i t  i s  q u i t e  w e l l - k n o w n  i n  t h e  m e t e o r o l o g y  c i r c l e s  t h a t  J o e  a l s o  w a 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 ,  h a v i n g  s p e n t  t i m e  a t  P r i n c e t o n .  T h e r e  

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

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

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

m o d e l i n g .  N o w  I  t h i n k  t h a t  S h u m a n  a n d  C r e s s m a n  m u s t  b e  c h a r a c t e r i z e d  a s  t h e  

c o n s e r v a t i v e s  i n  t h e  a r e a  o f  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 t  t h e  t i m e .  T h e y  

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

p r o v e n .  J o e ,  o n  t h e  o t h e r  h a n d ,  w a s  g o i n g  t o  i n t e g r a t e  t h e  p r i m i t i v e  e q u a t i o n s .  

H e  w a s  g o i n g  t o  f o l l o w  u p  o n  P h i l l i p s '  e a r l y  n u m e r i c a l  s i m u l a t i o n  o f  t h e  g e n e r a l  

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

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

u s e d  t o  l i s t e n  t o  t h e s e  e x c h a n g e s  b e t w e e n  F r e d  S h u m a n  a n d  J o e  S m a g o r i n s k y .  

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

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

d o n ' t  h e s i t a t e  t o  s a y ,  b u t  n e v e r t h e l e s s  A k s e l  W i i n - N i e l s e n  w a s  u s e d  t o  b e  s e n t  a s  

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

n e g o t i a t e  c e r t a i n  t h i n g s .  S o  I  h a d  v e r y  g o o d  r e l a t i o n s  w i t h  J o e  a n d  h i s  p e o p l e ,  

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

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

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

S m a g o r i n s k y ' s  g r o u p .  I  w a s  c e r t a i n l y  v e r y  m u c h  a t t r a c t e d  t o  d o  t h a t ;  t h e r e  w e r e  

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

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

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

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

N C A R  w a s  w h a t  g o t  m e  t o  g o  t o  N C A R  i n s t e a d  o f  g o i n g  d o w n  t o  J o e  

S m a g o r i n s k y .

H o w  d i d  y o u  g e t  t h a t  i n f o r m a t i o n ?  A b o u t  N C A R ?

F r o m  t h e  " B l u e  B o o k . "

W h o  g a v e  i t  t o  y o u ?
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AMS-TRIP: Wiin-Nielsen

W i i n - N i e l s e n : W e l l ,  P h i l  T h o m p s o n  g a v e  i t  t o  m e .  I t  w a s  a r o u n d ,  I  c a n ' t  r e c a l l ,  b u t  I  t h i n k  

t h a t ' s  d a t e d  p e r h a p s  1 9 5 8  o r  s o m e t h i n g  l i k e  t h a t .  A n d  o f  c o u r s e  t h e n  t h i n g s  

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

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

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

L a b o r a t o r y  f o r  A t m o s p h e r i c  S c i e n c e .  I  k n e w  i t  w a s  g o i n g  t o  h a v e  f a c i l i t i e s  f o r  

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

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

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

t h a t  t i m e .  I  r e m e m b e r  t h o s e  l e t t e r s  I  r e c e i v e d  f r o m  h i m  w e r e  m a r k e d  " P D T / m j "  

a n d  I  a l w a y s  w o n d e r e d  w h o  t h e  h e c k  i s  " M J ? "  I  k n e w  t h e  s e c r e t a r i e s  i n  

S t o c k h o l m ,  w h o  i s  M . J . ?  I  a s k e d  o n c e  a n d  h e  s a i d ,  " O h ,  t h i s  i s  a n  E n g l i s h  g i r l  I  

p i c k e d  u p  c a l l e d  M a r g a r e t  J o h n s t o n e ,  a n d  s h e ' s  w o r k i n g  a s  a  s e c r e t a r y  f o r  m e . "

I  t h i n k  i t  d e v e l o p e d  t o  b e  a  f i g h t  b e t w e e n  P h i l i p  T h o m p s o n  a n d  J o e  

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

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

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

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

g e t  o u t  h e r e .  W e  c a m e  t o  N C A R ,  I  s u p p o s e ,  i n  t h e  s u m m e r  o f  1 9 6 1 .

I  t h i n k  b e f o r e  I  s t a r t  t o  t e l l  y o u  a b o u t  m y  e a r l y  e x p e r i e n c e s  a t  N C A R . . . i t  m i g h t  

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

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

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

U n i v e r s i t y  o f  C o p e n h a g e n ,  t h e y  w e r e  r e a l l y  v e r y  e x c i t i n g  y e a r s .

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

i n  1 9 4 0 .  A t  w h i c h  t i m e ,  I  w a s  s t i l l  a t t e n d i n g  j u n i o r  h i g h .  S o  a l l  o f  m y  h i g h  

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

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

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

i n  w i t h  a  l i t t l e  o l d  t r a i n  t o  a  n e a r b y  c i t y  w h e r e  I  w e n t  t o  h i g h  s c h o o l .  E v e r y  

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

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

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

t h e y  d i d n ' t  p a y  m u c h  a t t e n t i o n  t o  i t .  I  h a d  a  t e a c h e r  i n  G e r m a n ,  w e  h a d  t o  h a v e  

G e r m a n ,  E n g l i s h  a n d  F r e n c h  i n  h i g h  s c h o o l ,  w e  c o u l d n ' t  g e t  a r o u n d  t h a t .  W h i l e  

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

w a s  n o  l o v e r  o f  t h e  G e r m a n / N a z i  s y s t e m .  W e  u s e d  t o  h a v e  t h e  G e r m a n  t r o o p s
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m a r c h  b y  t h e  s c h o o l  a l w a y s  s i n g i n g  a t  t h a t  t i m e  b e c a u s e  i t  w a s  t h e  e a r l y  y e a r s  o f  

t h e  w a r :  "Dann wir fahren, dann wir fahren gegen Engeland" — " R e a d y  f o r  t h e  

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

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

t o  i n d i c a t e  t h a t  w e  w e r e  n o t  t h e i r  k i n d .  O n e  d a y ,  i n  t h e  m i d d l e  o f  a  G e r m a n  

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

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

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

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

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

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

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

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

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

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

"Jawohl, sir, jawohl." A n d  o f f  h e  w e n t ,  a n d  w e  n e v e r  h a d  a n y  d i f f i c u l t i e s  w i t h  

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

I  g r a d u a t e d  f r o m  h i g h  s c h o o l  i n  1 9 4 4 ,  a n d  s t a r t e d  a t  t h e  U n i v e r s i t y  o f  

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

f a s h i o n  f o r  o n l y  a b o u t  t h r e e  w e e k s .  T h e n  t h e r e  w a s  t h e  o c c u p a t i o n  o f  t h e  N i e l s  

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

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

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

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

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

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

u n i v e r s i t y  t h a t  s h o r t  a  t i m e .

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

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

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

a n d  w e  c h a n g e d  t h i s  e v e r y  o t h e r  w e e k  s o  t h e y  w e r e n ' t  a b l e  t o  f i n d  o u t  a n d  t h e n  

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

c o u r s e ,  b u t  j u s t  i n  d i f f e r e n t  s u r r o u n d i n g s  t h a t  w e  s h o u l d n ' t  l o s e  t o o  m u c h  t i m e .  

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

d i s a p p e a r .  I  w a s  n o t  e v e n  a w a r e  a t  t h e  t i m e  t h a t  N i e l s  B o h r ,  w h o  w a s  o u r  

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

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

b u t  t h e r e  c a m e  a  d a y  i n  1 9 4 3  w h e r e  t h e  G e r m a n s  h a d  d e c i d e d  t h a t  t h e y  w e r e  

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

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

b u t  I  t h i n k  a s  m a n y  a s  9 0 - 9 5 %  o f  t h e  D a n i s h  J e w s  m a n a g e d  t o  e s c a p e  t o  

S w e d e n .  I f  y o u  k n o w  y o u r  g e o g r a p h y ,  t h e n ,  D e n m a r k  a n d  S w e d e n  a r e  

s e p a r a t e d  b y  w a t e r ,  b u t  i t  i s  n o t  t e r r i b l y  w i d e .  L e t ' s  s a y  a  f e r r y b o a t  r i d e  t o d a y  

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

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

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

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

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

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

l i t t l e  a s i d e )  t h e r e  a r e  a b s o l u t e l y  m a r v e l o u s  h o u s e s  b u i l t  d u r i n g  t h e  1 9 4 0 s  b y  

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

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

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

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

J e w i s h  t e a c h e r s  t h a t  w e r e  a b l e  t o  g e t  a c r o s s - - w e  d i d n ' t  k n o w  t h e y  w e r e  J e w i s h .  

T h e y  w e r e ,  h o w e v e r ,  r e p l a c e d  b y  y o u n g e r  p e o p l e  w h o  w e r e  q u i t e  w i l l i n g  t o  e a r n  

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

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

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

1 9 4 4  w e r e  r e a l l y  s u p p o s e d  t o  t a k e  o u r  f i r s t  u n i v e r s i t y  e x a m  t w o  y e a r s  l a t e r .  W e  

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

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

END OF TAPE 1, SIDE 2
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W i i n - N i e l s e n :  W e  f e l t  t h a t  w e  h a d  a  v e r y  g o o d  c a s e  t o  t e l l  o u r  p r o f e s s o r s  t h a t  t h e y  o u g h t  t o  b e  

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

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

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

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

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

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

I  r e m e m b e r  t h a t  f i r s t  e x a m .  W e  w e r e  5 5  s t a r t i n g  a n d  t h e r e  w e r e  n i n e  p e o p l e  

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

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

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

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

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

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

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

r i g h t .

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

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

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

a r o u n d  t h e  y e a r  1 6 0 0 ,  a c t u a l l y  1 6 2 2 ,  a n d  i t  w a s  a  v e r y ,  v e r y  o l d  b u i l d i n g .  B u t  I  

m o v e d  i n  t h e r e ;  t h e r e  w e r e  1 1 0  s t u d e n t s  d i s t r i b u t e d  o v e r  a l l  t h e  f a c u l t i e s  a n d  w e  

e a c h  g o t  o n e  r o o m .  T h e n  w e  g o t  1 5 0  K r o n e r ,  w h i c h  i n  t o d a y ' s  e x c h a n g e  r a t e  

a n d  p r o b a b l y  a t  t h a t  t i m e ,  t o o ,  w o u l d  a m o u n t  t o  a b o u t ,  l e t ' s  s a y ,  $ 3 0 .  T h a t  w a s  

t h e  s t i p e n d  f o r  e a t i n g  a n d  o n  $ 3 0 ,  y o u  c o u l d  l i v e  h a p p i l y  i n  t h o s e  d a y s .  W e  

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

t r e a t e d  i n  a  v e r y  s p e c i a l  w a y .  Y o u  j u s t  h a d  t o  p u t  y o u r  s h o e s  o u t s i d e  t h e  d o o r .

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

" O h , "  h e  s a i d .  " I  h a v e  a  f r i e n d  i n  A m e r i c a  c a l l e d  J o h n  v o n  N e u m a n n  a n d  h e  h a s  

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

a p p l i c a b l e  a l s o  t o  p o k e r . "  I  t h i n k  I  [ h a d ]  a  r e l a t i o n s h i p  w i t h  h i m  w h i c h  w a s  

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

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

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

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

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

I t ' s  n o  g o o d  t o  s t u d y  t o  t h e  v e r y  l a s t  m o m e n t .  S o  t h a t  e v e n i n g  t h e r e  w a s  a  

k n o c k  o n  m y  d o o r .  I n  c o m e s  H a r a l d  B o h r  a n d  s a y s ,  " I  j u s t  w a n t e d  t o  c h e c k  t h a t  

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

t o  k n o w  t h a t  t h e r e  i s  n o  r e a s o n  w h a t s o e v e r  t o  b e  n e r v o u s  a b o u t  t h i s  e x a m i n a t i o n  

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

e x a m i n e  h i m  t o  a  g o o d  'B '  w i t h o u t  a n y  d i f f i c u l t y .  I f  I  c a n  d o  t h a t ,  y o u  a r e  

p r e p a r e d ,  s o  i t  w i l l  g o  a l l  r i g h t .  " S u r e  e n o u g h ,  i t  d i d .

T h e r e  w e r e  s o m e  o t h e r  n a s t i e r  p r o f e s s o r s  w h o  a l s o  e x a m i n e d  m e  a t  t h a t  

p a r t i c u l a r  o c c a s i o n .  Y o u  h a v e  t w o  e x a m i n e r s ,  a n d  o n e  t h a t  w a s  " c e n s o r " .  T h e  

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

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

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

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

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

O f  c o u r s e ,  a f t e r  t h e  w a r  t h e  B o h r  I n s t i t u t e  w a s  a n  e x c i t i n g  p l a c e  t o  b e  b e c a u s e  

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

M a n h a t t a n  P r o j e c t  w h e r e  h e  h a d  s p e n t  a  g o o d  b i t  o f  t i m e  a t  L o s  A l a m o s  a s  a  

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

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

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

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

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

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

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

h e  w r o t e  a  v e r y  l o n g  o p e n  l e t t e r  t o  t h e  U n i t e d  N a t i o n s .  T h e  m a i n  p o i n t  w a s  t h a t  

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

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

U . K .  a n d  U . S . S . R .  w e r e  g o i n g  t o  s i t  o n  a l l  t h e  s e c r e t s  o f  a t o m i c  e n e r g y .  H e  f e l t  

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

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

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

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

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

U n i t e d  N a t i o n s  i n  1 9 5 1  w a s  a  t o t a l  f l o p .  I  t h i n k  i t  w a s  p o l i t e l y  r e a d  b y  a  f e w  

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

K o r e a  a n d  t h a t  t o o k  t h e  w h o l e  o f  t h e  a t t e n t i o n  o f  t h e  U n i t e d  N a t i o n s  a t  t h e  t i m e ,  

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

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

U n i t e d  N a t i o n s  f o r c e  w i t h  a t  l e a s t  s o m e  c o n t r i b u t i o n  f r o m  A u s t r a l i a ,  N e w  

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

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

t h a t  h e  s p o k e  o f t e n  a b o u t  t h a t  h e  h a d  t a l k e d  t o  R o o s e v e l t ,  h e  h a d  t a l k e d  t o  

C h u r c h i l l ,  h e  h a d  t a l k e d  t o  d e  G a u l l e  d u r i n g  t h e  w a r ,  a n d  I  t h i n k  C h u r c h i l l  w e n t  

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

o v e r  o n  t h e  C o m m u n i s t i c  s i d e . "  T h a t  h a d  s o m e t h i n g  t o  d o  w i t h  B o h r ' s  w a y  o f  

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

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

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

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

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

w a s  g e t t i n g  t o  t h e  f i r s t  p a r t  o f  t h e  a r g u m e n t ,  h e  d i d n ' t  h a v e  t h e  p a t i e n c e  f o r  t h a t .

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

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

t o  t h a t  o f  c o u r s e  B o h r  h a d  s o m e  o f  t h e  J e w i s h  c o m m u n i t y  i n  a n d  a r o u n d  N e w  

Y o r k  a n d  W a s h i n g t o n ,  I  t h i n k  p a r t i c u l a r l y  a  S u p r e m e  C o u r t  j u d g e  c a l l e d  F e l i x  

F r a n k f u r t e r  h e l p e d  B o h r  a  v e r y  g r e a t  d e a l  i n  a p p r o a c h i n g  R o o s e v e l t .  I  t h i n k  

R o o s e v e l t  w a s  q u i t e  p o s i t i v e  t o  t h e s e  i d e a s .  T h e  r e l a t i o n s h i p  b e t w e e n  N i e l s  

B o h r  a n d  t h e  U . S . S . R .  c a m e  d o w n  t o  t h a t  a  n u m b e r  o f  s c i e n t i s t s  f r o m  t h e  

U . S . S . R .  h a d  s t u d i e d  i n  C o p e n h a g e n  i n  t h e  t h i r t i e s ,  i n c l u d i n g  s u c h  a  m a n  a s  

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

o f  p h y s i c s  a t  t h e  U n i v e r s i t y  o f  C o l o r a d o  a n d  l i v e d  u p  i n  t h e  h i l l s  h e r e .  I  u s e d  t o  

s e e  h i m  o n c e  i n  a  w h i l e  m a i n l y  b e c a u s e  G e o r g e  G a m o w  w a n t e d  t o  p r a c t i c e  t h e
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W i i n - N i e l s e n :

Washington:

D a n i s h  h e  h a d  l e a r n e d  t h e  f e w  y e a r s  h e  w a s  i n  C o p e n h a g e n ,  o n  m e .  A n d  t h e y  

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

w h i c h  h e  w a s n ' t  v e r y  o f t e n ,  I  m i g h t  a d m i t .

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

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

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

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

b o o k s  w h i c h  G e o r g e  G a m o w  p u b l i s h e d  w a s  t h i s  s e r i e s  o f  " M r .  T o m p k i n s "  

b o o k s .  I  t h i n k  I  r e c a l l  t h e  f i r s t  o n e  w a s  c a l l e d  Mr. Tompkins in Wonderland. 
A n d  t h e  p l a y  w h i c h  G a m o w  i n t r o d u c e d  t h e r e  w a s  t h a t  h e  w a n t e d  t o  i l l u s t r a t e  

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

q u a n t u m  t h e o r y ,  t h e y  a r e  r e l a t i v e l y  e a r l y  d a y s  i n  g e n e r a l  r e l a t i v i t y .  T h e r e f o r e ,  

G e o r g e  G a m o w  i l l u s t r a t e d  t h i s  w i t h  M r .  T o m p k i n s ,  w h o  h a d  d r e a m s .  A n d  h e  

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

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

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

s e c o n d ,  o r  1 0 3 c m . / s e c o n d  s o  t h a t  s e t  d o w n  b y  a  f a c t o r  o f  1 0 7 . W e l l ,  o f  c o u r s e  

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

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

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

t h a t .  A n d  t h e n  o f  c o u r s e  h e  w a s  a  g o o d  c r a f t s m a n ,  G e o r g e  G a m o w  w a s .  H e  

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

c o n d i t i o n s .

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

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

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

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

i n t e r e s t i n g .  B o h r  p o i n t e d  a  f i n g e r  a t  G a m o w  a n d  s a i d ,  " G e o r g e ,  y o u  c a n ' t  d o  

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

k e e p  a n o t h e r  o n e  a s  i t  i s  b e c a u s e  t h e s e ,  m y  d e a r  f r i e n d ,  a r e  i n t e r c o n n e c t e d . "

A n d  h e  w e n t  o n  a n d  o n .

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

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

G a m o w 's  c o n t r i b u t i o n s  o f  c o u r s e  b e c a m e  m u c h  m o r e  i n  a s t r o p h y s i c s ,  t h e  s u n  

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

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

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

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

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

o t h e r s ,  j u s t  f o r  r e l a x a t i o n  i n  t h e  e v e n i n g ,  t h e y  l i k e d  t o  g o  a n d  s e e  W e s t e r n  

m o v i e s .  T h e r e  a r e  t w o  s t o r i e s  a b o u t  t h a t .  O n e  w a s ,  B o h r ' s  r a t h e r  s a t i r i c a l  w a y  

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

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

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

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

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

t h e r e  a l s o  w a s  a  p h o t o g r a p h e r  p r e s e n t  i n  t h a t  s i t u a t i o n  w h o  t o o k  t h e  w h o l e  t h i n g  

s o  I  c a n  n o w  s e e  i t ? "

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

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

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

A n d e r s e n  a t  t h a t  t i m e ,  o r  t h e y  w e r e  r e a d  t o  m e .  Y o u  n e v e r  h a d  a n y  d o u b t  [ w h o ]  

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

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

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

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

a l s o  a l w a y s  t h e  b a d  m a n  w h o  d i e s .  H o w  c o m e ?  W h a t  i s  t h e  t h e o r y  b e h i n d  t h i s ?

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

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

d e c i s i o n .  H e  a c t u a l l y  d e c i d e s ,  " N o w  I  p u l l  t h e  g u n ,  n o w  I  s h o o t . "  N o w  t h a t ' s  a  

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

m o v e m e n t s ,  h e ' s  n o w  a b o u t  t o  m a k e  a  d e c i s i o n  t h a t  h e  w i l l  s h o o t .  N o w  y o u  t h e  

g o o d  g u y  h a v e  o n l y  o n e  t h i n g  t o  d o ,  y o u  w a n t  t o  l i v e ,  y o u  d o n ' t  t h i n k  a b o u t  

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

f a s t e r .  N o w  t h a t  t h e o r y  w a s  c h a l l e n g e d .  T h e y  s a i d ,  " N o ,  n o ,  n o ,  t h a t ' s  j u s t  

s o m e  n o n s e n s e . "  A n d  B o h r  w a s  s e r i o u s  w h e n e v e r  h e  m a d e  t h e o r i e s  s o  h e  w e n t  

d o w n  t o  t h e  t o y  s t o r e  a n d  h e  e q u i p p e d  e v e r y b o d y  w i t h  a  w a t e r  p i s t o l .  F o r  t h e  

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

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

a l w a y s  c o u l d  w e t  t h e  o t h e r  o n e .

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

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

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

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

W i i n - N i e l s e n :

K a s a h a r a :

W a s h i n g t o n :

W i i n - N i e l s e n :

W a s h i n g t o n :

W i i n - N i e l s e n :

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

a t  N C A R  a n d  a t  o t h e r  p l a c e s .

T h e  N i e l s  B o h r  I n s t i t u t e ,  I  t h i n k  t h a t  w a s  a n  e x c i t i n g  e n v i r o n m e n t  i n  w h i c h  t o  

s t u d y  b e c a u s e  y o u  w e r e  s u r r o u n d e d  b y  t h e s e  A m e r i c a n s ,  G e r m a n s  a n d  R u s s i a n s  

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

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

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

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

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

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

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

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

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

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

t h e  l i b r a r y  o f  t h e  I n s t i t u t e  o f  T h e o r e t i c a l  P h y s i c s .

A f t e r  y o u  c a m e  t o  B o u l d e r  i n  1 9 6 1 ,  i n  1 9 6 3  w h e n  w e  c a m e  w e  m o v e d  t o  

C o c k e r e l l  H a l l  a n d  t h e r e  w a s  a  p i n g - p o n g  t a b l e  t h e r e .

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

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

s u m m e r  i n  1 9 6 4  w h e n  I  r e t u r n e d  f o r  t h e  s u m m e r  p e r i o d - - I  t h i n k  I  w a s  i n  

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

y o u ,  W a r r e n ,  a n d  t h e r e  w e r e  a  n u m b e r  o f  o t h e r  p e o p l e  w h o  w e r e  q u i t e  g o o d - - -  

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

O h  y e s ,  F e d o r  M e s i n g e r ,  w h o  w a s  h e r e  a s  a  v i s i t o r  f r o m  Y u g o s l a v i a .  W e  h a d  

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

d i s m a y e d  t o  s e e  t h a t  t h e r e  i s n ' t  a n  o b v i o u s  p i n g - p o n g  t a b l e  a t  N C A R  t o d a y .

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

W h e r e  c o u l d  w e  p u t  a  p i n g - p o n g  t a b l e ?

W e l l ,  I  t h i n k  d o w n  i n  t h e  h a l l  t h e r e  i n  f r o n t  o f  t h e  b i g  p a i n t i n g  b y  S h a p i r o ,  

c o u l d n ' t  w e  p u t  i t  t h e r e ?

I 'm  n o t  s u r e  I  h a v e  a n y  c o n t r o l  o v e r  t h a t .

W e l l ,  m a y b e  n o t .  A n y w a y ,  I - - o f  c o u r s e  t h e n  I  h a d  F j 0r t o f t  a s  m y  p r o f e s s o r  a n d  

h e  w a s  a l s o  a  v e r y  o r i g i n a l  c h a r a c t e r  w h o  r e a l l y  d i d n ' t  t a k e  v e r y  m u c h  v e r y
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W a s h i n g t o n :

K a s a h a r a :

W a s h i n g t o n :

K a s a h a r a :

W i i n - N i e l s e n :

T r i b b i a :

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

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

w h a t  h e  w a n t s ,  a n d  h e ,  [ t h e s e  w e r e  t h e ]  o l d  d a y s ,  h e  w o r k e d  a t  t h e  b l a c k b o a r d  

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

l e f t .  H e  t h o u g h t  t h e  s t u d e n t s  r e a l l y  c o u l d  s e e  w h a t  w a s  t h e r e ;  [ w h e n  i t ]  w a s  

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

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

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

l e c t u r e  w h i c h  h e  d i d n ' t  n e c e s s a r i l y  h a v e  t o  g i v e .  B u t  w e  g o t  t h r o u g h  t h e  t h e  

c l a s s i c a l  N o r w e g i a n  s t u f f - - S o l b e r g ,  B e r g e r o n ,  t h e  B j e r k n e s  a n d  F j 0r t o f t ' s  o w n  

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

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

r a t h e r  l o o k i n g  a t  i s o l i n e s  a n d  t h e i r  e x p a n s i o n  a n d  s h r i n k i n g  a n d  s o  o n .  S o  t h a t  I  

t h i n k  h e  d i d  r a t h e r  w e l l .

H e  g a v e  a  s e r i e s  o f  l e c t u r e s  a t  C o c k e r e l l  H a l l  i n  1 9 6 4 ,  I  b e l i e v e ,  i n  '6 4 ?

Y e s .

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

T h a t  o n e  w a s  h i g h l y - - [ i n t e r r u p t i o n ]

E l i a s e n  a n d  H a n s  B u c h  a n d  I  w h o  w e r e  t h o s e  w h o  p a r t i c i p a t e d  r e g u l a r l y  i n  h i s  

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

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

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

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

p r o f e s s o r  f o r  t h o s e  t h r e e  y e a r s  a l s o  i n d i c a t e d  t o  F j 0r t o f t  t h a t  t h a t  w a s  p e r h a p s  

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

a n o t h e r  p o s i t i o n  w h i c h  h e  f o u n d  a s  d i r e c t o r  o f  t h e  N o r w e g i a n  W e a t h e r  S e r v i c e -  

- I  t h i n k  b y  t h e  w a y  a t  t h e  s a m e  t i m e  v e r y  l i t t l e  h a s  a p p e a r e d  f r o m  F j 0r t o f t ' s  h a n d  

s i n c e  t h e n .  H e  s t o p p e d  r a t h e r  e a r l y .

C a n  I  t a k e  a n  a s i d e  h e r e  a l s o ?  I t  s e e m s  t o  m e  i n  w h a t  w e ' v e  d i s c u s s e d  t o d a y  

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

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

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

p o i n t  i n  y o u r  c a r e e r ?
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W i i n - N i e l s e n : Y e s .  I  t h i n k  t h i s  i s  a  t o t a l l y  c o r r e c t  o b s e r v a t i o n .  I  d o n ' t  h e s i t a t e  t o  s a y  t h a t  t h e  

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

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

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

s e e n  o n e  e v e r  s i n c e .  B u t  h e  g a v e  m e  s o m e  v e r y  g o o d  a d v i c e .  H e  s a i d ,  " M y  

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

Y o u  h a v e  b e e n  t o o  m u c h  i n f l u e n c e d  b y  y o u r  f a t h e r  a n d  y o u r  f a m i l y  a n d  i t ' s  b e e n  

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

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

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

t r e m e n d o u s  a m o u n t  o f  m o n e y .  B u t  I  g o t  s o m e  v e r y  g o o d  a d v i c e .
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T r i b b i a :

W i i n - N i e l s e n :

T h i s  i s  t h e  s e c o n d  s e s s i o n  w i t h  A k s e l  W i i n - N i e l s e n .  T h e  d a t e  i s  J u n e  3 0 .  W e  

a r e  a t  t h e  N a t i o n a l  C e n t e r  f o r  A t m o s p h e r i c  R e s e a r c h  i n  B o u l d e r ,  C o l o r a d o .  M y  

n a m e  i s  J o s e p h  T r i b b i a ,  o f  N C A R ,  a n d  w i t h  m e  a g a i n  i s  A k i r a  K a s a h a r a  a n d  

W a r r e n  W a s h i n g t o n ,  b o t h  a l s o  o f  N C A R .  B e f o r e  b e g i n n i n g  o u r  s e c o n d  s e s s i o n  

w i t h  A k s e l ,  I  n o t e d  t h a t  I  n e g l e c t e d  t o  m e n t i o n  A k s e l ' s  b i r t h d a t e  i n  t h e  f i r s t  

s e s s i o n :  h e  w a s  b o r n  o n  t h e  1 7 t h  o f  D e c e m b e r ,  1 9 2 4 ,  i n  J u e l s m i n d e ,  D e n m a r k ,

I  b e l i e v e .

A k s e l ,  I  t h o u g h t  t h a t  g i v e n  t h e  c h r o n o l o g y  o f  w h a t  w e 'v e  d i s c u s s e d  t o  d a t e ,  

w e ' r e  n o w  a b o u t  t h e  t i m e  w h e n  y o u  w e r e  t o  r e c e i v e  y o u r  d o c t o r a t e ,  a n d  t h a t  

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

Y o u  m i g h t  w i s h  t o  e x p l a i n  t h a t  a n d  t h e n  e x p l a i n  h o w  y o u  g o t  y o u r  P h . D  o u t  o f  

t h a t .

G o o d .  I ' l l  s t a r t  o n  t h a t .  L e t  m e  f i r s t  o f  a l l  e x p l a i n  t h e  g e n e r a l  r e q u i r e m e n t  f o r  

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

t h e  " o l d - f a s h i o n e d  d o c t o r a t e . "  T h e  r e q u i r e m e n t s  w e r e  t h a t  y o u  e i t h e r  w r o t e  o n e  

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

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

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

p a p e r s ;  t h e s e  p a p e r s  s h o u l d  h a v e  a  k i n d  o f  a  r e d  t h r e a d  g o i n g  t h r o u g h  t h e m - - t h a t  

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

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

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

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

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

I  c o u l d n ' t  u s e  a l l  o f  t h e m .  B u t  I  h a d  p u b l i s h e d  o n e  p a p e r  i n  S t o c k h o l m  w h i c h  

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

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

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

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

u s e d  t o  i n s p i r e  m e  i n  t h o s e  d a y s  a n d  s t i l l  d o e s - - P h i l  T h o m p s o n - - b e c a u s e  h e  h a d  

w r i t t e n  a  p a p e r  f o r  t h e  Rossby Memorial Volume w h e r e  I  a c t u a l l y  c o u l d  p o i n t  

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

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

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

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

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

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

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

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

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

t h o u g h t  t h a t  t h e  w a y  i n  w h i c h  C r e s s m a n  h a d  d e t e r m i n e d  t h e  s o - c a l l e d  q 2 f a c t o r ,  

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

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

b a r o t r o p i c  a t m o s p h e r e ,  t h e n  o f  c o u r s e  t h e  r e q u i r e m e n t  i s  t h a t  t h e  w i n d  d o e s n ' t  

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

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

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

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

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

C r e s s m a n ' s .  T h a t  w a s  n o t  d i f f i c u l t ,  b e c a u s e  i t  d e p e n d e d  u p o n  t h e  v e r t i c a l  

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

d e c i d i n g  t h a t .  H o w e v e r ,  L a r r y  G a t e s  h a d  a l r e a d y  a t  t h a t  t i m e  c a r r i e d  o u t  r a t h e r  

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

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

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

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

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

p a r t i c u l a r l y  f r o m  B a r r y  S a l t z m a n ,  w h o  h a d  i n  '5 7  f o r m u l a t e d  t h e  s p e c t r a l  

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

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

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

d i d n ' t  g o  a l l  t h e  w a y  a t  t h a t  t i m e .  W e  w e r e  q u i t e  s a t i s f i e d  b y  h a v i n g  a  F o u r i e r  

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

h a r m o n i c s ,  w h i c h  w e  p e r h a p s  s h o u l d  h a v e  d o n e ,  b u t  w e  d i d n ' t .  A n d  t h a t  w a s  

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

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

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

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

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

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

m o m e n t u m  t r a n s p o r t  i n  s i m p l e  m o d e l s ,  a  p r o b l e m  w e ' r e  a c t u a l l y  f a c i n g  t o d a y .  

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

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

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

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

d i s s e r t a t i o n  a n d  t h e  o p p o n e n t s  c a m e  i n  w h i t e  t i e  a n d  t a i l s ,  w h i c h  t h e y  d o n ' t  d o  

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

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

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

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

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

y o u  c a n  a c t u a l l y  s e l e c t  y o u r s e l f .  A n d  I  s e l e c t e d  B o  D o o s ,  a n d  t h e  r e q u i r e m e n t  

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

o n e  w h o  t e l l s  y o u  t h a t  y o u  d o n ' t  k n o w  h o w  t o  s p e l l ,  h e ' s  t h e  o n e  w h o  t e l l s  y o u  

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

s o  o n .  A n d  t h e n  t h e r e ' s  a  t h i r d  o p p o n e n t ,  w h i c h  y o u  s e l e c t  y o u r s e l f .  A n d  h e  i s  

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

e v e r y t h i n g .  H i s  j o b  i s ,  a f t e r  t h i s  r a t h e r  s e r i o u s  a n d  i n  s o m e  c a s e s  p e r h a p s  

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

h a p p y  o c c a s i o n - - w h i c h  i t  o u g h t  t o  b e .  A n d  I  h a d  G e o r g e  V e r o n i s ,  w h o  w a s  a  

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

c o n d u c t e d  i n  E n g l i s h ,  o r  S c a n d i n a v i a n  E n g l i s h .  W e l l ,  P h i l ,  o f  c o u r s e  s p e a k s  

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

S w e d i s h ,  w h i c h  h e  d i d  r a t h e r  w e l l .  A n d  o f  c o u r s e  t h e r e  a r e  a l l  k i n d s  o f  j o k e s  

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

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

[ G a r b l e d ]

T h a t ' s  t h e  e n t e r t a i n m e n t  f o r  S a t u r d a y  m o r n i n g  f o r  t h e  a c a d e m i c  w o r l d ,  a n d  

t h a t ' s  w h e r e  t h e y  g o  a n d  s o  o n .

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

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

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

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

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

a l l  r i g h t .  S i n c e  I  w o r k e d  f o r  t h e  U . S .  A i r  F o r c e ,  I  h a d  a  p r o b l e m  g e t t i n g  o v e r  

t h e r e ,  b u t  D r .  F l e t c h e r ,  t h e  h e a d  o f  t h e  A i r  W e a t h e r  S e r v i c e ,  v e r y  n i c e l y  

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

t h a t ' s  e n o u g h  a b o u t  t h a t  o c c a s i o n  w h i c h  I  r e m e m b e r  a s  a  v e r y  h a p p y  a n d  j o y o u s  

o c c a s i o n .

T h e n  I  t h i n k  w e  c o m e  t o  N C A R .  I  t h i n k  I  m e n t i o n e d  a l r e a d y  y e s t e r d a y  t h a t  i t

33

33



AMS-TRIP: Wiin-Nielsen

w a s  a t  t h a t  t i m e ,  r e a l l y  s o m e t h i n g  e n t i r e l y  n e w  i n  t h e  U . S .  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 e s e - - I  d o n ' t  r e m e m b e r - - 1 2 - 1 4  u n i v e r s i t i e s  w h o  h a d  a  

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

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

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

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

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

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

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

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

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

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

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

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

w h e n  [ t h i s  i s  a n  a s i d e ] ,  w h e n  I  v i s i t e d  t h e  n e w  I n s t i t u t e  f o r  N a v a l  

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

p l a n  f o r  N C A R ,  d a t e d  1 9 5 8 .  S o  a p p a r e n t l y  i t ' s  s t i l l  a  d o c u m e n t  f r o m  w h i c h  y o u  

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

I  a c c e p t e d  D r .  R o b e r t s '  o f f e r  t o  c o m e  o u t  h e r e .  W e  w e r e  h o u s e d  a t  t h a t  t i m e  i n  

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

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

s o m e  N a t i o n a l  G u a r d  u n i t  o r  s o m e t h i n g  l i k e  t h a t .  T h e r e  w e r e  f e w  p e o p l e  

a r o u n d  w h e n  w e  c a m e  i n  t h e  s u m m e r ;  i t  m u s t  h a v e  b e e n  A u g u s t  o f  1 9 6 1 .  P h i l  

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

w o r k e d  f o r  N C A R  t h r o u g h  h i s  S w e d i s h  o f f i c e .  W a l t e r  O r r  R o b e r t s  w a s  o f  

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

L a b o r a t o r y  f o r  A t m o s p h e r i c  S c i e n c e . . .

END OF TAPE 2, SIDE 1
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W i i n - N i e l s e n :  A s  I  w a s  s a y i n g ,  V i n c e  L a l l y  w a s  h e r e ,  a l r e a d y  a t  t h a t  t i m e  v e r y  m u c h  i n t o  

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

F a c i l i t y  [ N S B F ]  d o w n  i n  P a l e s t i n e ,  T e x a s .  J a m e s  L o d g e  a r r i v e d  a n d  w a s  t o  b e  

t h e  f i r s t  h e a d  o f  t h e  A t m o s p h e r i c  C h e m i s t r y  L a b  a t  N C A R .  T h a t  w a s  a  l o n g  

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

T h e  A r m o r y - - w e  s t a y e d  t h e r e  f o r  a w h i l e .  O n  t h e  a d m i n i s t r a t i v e  s t a f f ,  I  t h i n k  i t  

i s  w o r t h w h i l e  t o  m e n t i o n  t h a t  i n  a d d i t i o n  t o  W a l t ,  I  r e m e m b e r  E d  W o l f f  a n d  a  

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

T h e r e  w a s  a  g i r l  c a l l e d  H a r r i e t  H u n t e r ,  w h o  i s  n o w  H a r r i e t  C r o w e  a n d  t h o s e  

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

d i d n ' t  r e a l l y  k n o w  o u r  w a y  a r o u n d  i n  B o u l d e r ,  a n d  v e r y  g o o d ,  I  t h i n k ,  o n  t h e  

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

f o r  P h i l  a n d  m y s e l f  b y  t h e  n a m e  o f  M a r g a r e t  J o h n s t o n e .  I  m e n t i o n e d  h e r  

a l r e a d y  y e s t e r d a y ;  s h e  h a d  w o r k e d  f o r  P h i l  i n  S t o c k h o l m .  I  t h i n k  s h e  w a s  a n  

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

t h i n k  t h e  p r o m i s e  t o  h e r  w a s  f r o m  P h i l :  i f  y o u  c a n  m a k e  y o u r  o w n  w a y  t o  

B o u l d e r ,  y o u ' l l  h a v e  a  j o b .  S o  s h e  a c t u a l l y  c a m e  b y  G r e y h o u n d  b u s  f r o m  N e w  

Y o r k ,  a f t e r  h a v i n g  m a d e  i t  t o  N e w  Y o r k ,  I  d o n ' t  k n o w  h o w .  I  c o u l d  s a y  a  l i t t l e  

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

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

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

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

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

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

a c t u a l l y  f r o m  N e w c a s t l e  i n  E n g l a n d  [ w h e r e ]  h e r  f a t h e r  w a s  a  m i n e r .  S h e  c a m e  

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

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

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

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

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

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

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

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

t i m e ,  g o t  h e r  B a c h e l o r ' s  d e g r e e ,  a n d  w e n t  o n  t o  m e d i c a l  s c h o o l  i n  D e n v e r ,  g o t  

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

T h a t ' s  o n e  o f  t h e s e  s i d e  s t o r i e s  o f  t h e  e a r l y  d a y s  o f  N C A R  w h e r e  y o u  h a d
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I  r e m e m b e r  a l s o  i n  t h e  c i r c l e  a r o u n d  M a r g a r e t  J o h n s t o n e  w a s  t h e  l i b r a r i a n  w e  

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

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

h e  a c t u a l l y  [ w a s ]  o n  t h e  W h i t e ,  n o t  o n  t h e  R e d  s i d e ,  s o  h e  h a d  t o  l e a v e  t h e  

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

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

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

t h e  w o r k  w e n t  o n .

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

t o g e t h e r  w i t h  t h e  U n i v e r s i t y  o f  C o l o r a d o .  T h e y  w e r e  q u i t e  w i l l i n g  t o  p u t  u p  a  

b u i l d i n g  d o w n  o n  3 0 t h  S t r e e t ,  r e n t  i t  t o  N C A R ,  a n d  t h e n  t a k e  i t  o v e r  t h e m s e l v e s  

l a t e r  o n .  I  d o n ' t  k n o w  i f  t h e y  e v e r  h a v e  g o t  i t  b a c k ,  b u t  t h a t  w a s  t h e  p l a n .  

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

f i r s t  c o m p u t e r  f a c i l i t y  w h i c h  w e  h a d  w a s  a  7 0 9 ,  I  b e l i e v e ,  i n s t a l l e d  i n  t h e  3 0 t h  

S t r e e t  b u i l d i n g .  W a l t e r  M c I n t y r e  w a s  t h e  U n i v e r s i t y ' s  d i r e c t o r  o f  t h e  

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

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

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

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

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

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

h e  g o t  o t h e r  t h o u g h t s ,  a s  y o u  k n o w .

W e l l ,  w h a t  a b o u t  s t a f f ?  O n e  w a s  s u g g e s t e d ,  o n e  o f  t h e  p e o p l e  I  w o r k e d  v e r y  

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

t i m e  a t  t h e  A i r  F o r c e  C a m b r i d g e  R e s e a r c h ,  m o s t l y  i n t e r e s t e d  i n  s t a t i s t i c s ,  b u t  h e  

h a d  a  p r o g r a m m e r  c a l l e d  M a r g a r e t  D r a k e .  S h e  a p p a r e n t l y  w a n t e d  t o  g e t  a w a y  

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

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

d o w n  i n  A r i z o n a  a n d  l i k e d  t h e  W e s t .  B u t  o f  c o u r s e  s h e  n o w  w a n t e d  t o  h a v e  a  

l i v i n g  o u t  o f  i t  a n d  o n  R a l p h  S h a p i r o ' s  r e c o m m e n d a t i o n  w e  a c c e p t e d  h e r  a s  a  

p r o g r a m m e r .  I t  t u r n e d  o u t  t o  b e  a  v e r y  g o o d  c h o i c e ;  s h e ' s  s t i l l  a t  N C A R ,  a n d  I  

t h i n k  h a s  r i s e n  t o  t h e  p o s t  o f  d e p u t y  o f  t h e  S c i e n t i f i c  C o m p u t i n g  D i v i s i o n .  S o  

s h e  c a m e .

T h e n ,  o f  c o u r s e ,  I  d i d n ' t  m e n t i o n  y e s t e r d a y  t h a t  a  c l o s e  c o l l a b o r a t o r  o f  m i n e  

a l r e a d y  i n  t h e  J N W P  d a y s  w a s  a  f e l l o w  c a l l e d  t h e n  C a p t a i n  J o h n  B r o w n .  W e  

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

L o u i s i a n a  S t a t e  U n i v e r s i t y ,  I  t h i n k  i n  c h e m i c a l  e n g i n e e r i n g  o r  c h e m i s t r y .  T h e n  

h e  h a d  i n  h i s  A i r  F o r c e  d a y s  a  M a s t e r ' s  d e g r e e  f r o m  M . I . T . ,  a n d  h e  w a s  

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

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

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

l o t  t o  d o  w i t h  t h a t  a s  w e l l ,  a s  a n  o u t s i d e  a d v i s o r .

B u t  M a r g a r e t  a n d  J o h n  a n d  I  g o t  s t a r t e d  a t  t h a t  t i m e  o n  s o m e  g e n e r a l  c i r c u l a t i o n  

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

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

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

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

h e a t  w a s  g o i n g - - t h a t  w a s  a l r e a d y  e s t a b l i s h e d  r a t h e r  w e l l  b y  t h e  g e n e r a l  

c i r c u l a t i o n  p r o j e c t s  t h a t  h a d  a l r e a d y  e x i s t e d  a t  M . I . T .  u n d e r  V i c t o r  S t a r r  a n d  a t  

U . C . L . A . ,  e s s e n t i a l l y  Y a l e  M i n t z '  w o r k .  B u t  o u r  q u e s t i o n  w a s ,  O . K . ,  s o  i t ' s  t h e  

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

d o n e  b y  t h e  u n s t a b l e  w a v e s  a r o u n d  w a v e l e n g t h s  o f  s a y ,  3 - 5 , 0 0 0  k i l o m e t e r s ,  

w a v e  n u m b e r  6  o r  7 ,  o r  d o e s  t h e  q u a s i - s t a t i o n a r y  l o n g  w a v e  p l a y  a  r o l e  i n  

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

t h a t  w a s  n o t  r e a l l y  k n o w n  a t  t h e  t i m e .  S o  w e  g o t  m a n y  d a t a  t a p e s  f r o m  J N W P .  

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

c e n t e r  i n  A s h e v i l l e ,  b u t  o f  c o u r s e  i t  d i d n ' t  h a v e  t h e  d a t a  n i c e l y  a r r a n g e d  f o r  t h i s  

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

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

a n d  h i s  c o - w o r k e r s  a n d  M i n t z ,  t h e y  h a d  w o r k e d  t h e  o t h e r  w a y  a r o u n d .  T h e y  g o t  

t i m e  s e r i e s  o f  r a d i o s o n d e  o b s e r v a t i o n s  i n  s t a t i o n s ;  t h e y  a n a l y z e d  t h o s e  a s  t i m e  

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

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

a n d  s o  o n .  W e  w o r k e d  d i r e c t l y  f r o m  t h e  a n a l y s e s  a s  p r o d u c e d  a t  J N W P ,  l a t e r  a t  

N M C ,  a n d  s t a r t e d  t h e  d a t a  l i b r a r y  w h i c h  R o y  J e n n e  l a t e r  o n  h a s  s u p p l e m e n t e d  

t o  a  v e r y  e x c e l l e n t  r e c o r d .

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

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

C r e s s m a n ,  b u t  w a s  e s s e n t i a l l y  t h e  s a m e  i d e a  a s  D o o s  a n d  B e r g t h o r s s o n  h a d  h a d  

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

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

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

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

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

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

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

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

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

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

d o e s n ' t  m a t t e r  t o o  m u c h .

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

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

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

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

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

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

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

y e a r  o f  1 9 6 2  a n d  w e  w e r e  o u r s e l v e s  h e r e  i n  1 9 6 3 ,  s o  w e  t o o k  a  r e c e n t  y e a r ,  a n d  

t h e n  M a r g a r e t  c a m e  o n e  d a y  a n d  s a i d ,  " D a r n  i t !  T h e s e  w o r k e d  s o  w e l l  f r o m  

J a n u a r y  t o  N o v e m b e r ,  a n d  n o w  I ' v e  j u s t  f i n i s h e d  D e c e m b e r  a n d  I ' l l  t a k e  t h e  

m e a n s  a n d  t h e y  d o n ' t  l o o k  l i k e  t h e  o t h e r  m o n t h s ,  a n d  I  h a v e  t h o u g h t ,  I  h a v e  

l o o k e d  a t  t h e  t a p e  i f  t h e r e ' s  a n y t h i n g  w r o n g .  I ' v e  l o o k e d  a t  t h e  w h o l e  b o x  o f  

I B M  c a r d s  ( w h i c h  a t  t h a t  t i m e  w a s  t h e  p r o g r a m ) .  I  c a n ' t  f i n d  a n y  m i s t a k e s ,  b u t  

t h e r e  m u s t  b e  s o m e t h i n g  b e c a u s e  i t ' s  t o t a l l y  d i f f e r e n t . "

W e l l ,  w e  a l l  c h e c k e d .  J o h n ,  o f  c o u r s e ,  w a s  a n  e x c e l l e n t  d a t a  m a n ,  v e r y  g o o d  

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

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

w a y  i t  s h o u l d  b e .  S o  w e  f i n a l l y  a g r e e d ,  a l l  r i g h t ,  l e t ' s  e x t e n d  i t  i n t o  1 9 6 3 ,  a n d  

s e e  i f  i t  n o w  h o l d s .  L e t ' s  f u r t h e r m o r e  r e p e a t  N o v e m b e r  a n d  w e  r e p e a t e d  

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

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

p a t t e r n  i n  J a n u a r y  a s  i n  D e c e m b e r ,  t h e  s a m e  i n  F e b r u a r y  a s  i n  J a n u a r y ,  a n d  

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

m o d e  a g a i n .

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

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

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

n e g a t i v e  v i s c o s i t y .  I t  r e a l l y  m a t e r i a l i z e s  i n  a n  e n e r g y  c o n v e r s i o n  f r o m  t h e  e d d y -  

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

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

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

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

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

o t h e r  t h i n g s .  T h e r e  i s  n o  s u c h  t h i n g  a s  " n e g a t i v e  v i s c o s i t y . "  B u t  I  c a n  

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

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

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

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

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

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

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

c h a r a c t e r i s t i c  o f  b a r o t r o p i c  i n s t a b i l i t y  a n d  y o u  m i g h t  t h e r e f o r e  c a l l  t h a t  a  s e m i -  

b a r o t r o p i c  m o d e .

W e l l ,  e v e n t u a l l y  w e  p u b l i s h e d  t h e  t h i n g  i n  a  s e c o n d  p a p e r  w h i c h  a p p e a r e d  i n  

T e l l u s ,  a n d  n o  s o o n e r  w a s  t h a t  p a p e r  o u t  b e f o r e  a  l e t t e r  a r r i v e d  f r o m  V i c t o r  

S t a r r :  " Y o u  m u s t  h a v e  d o n e  s o m e t h i n g  w r o n g .  T h e  a t m o s p h e r e  d o e s  n o t  w o r k  

t h a t  w a y . "  A n d  J o h n  B r o w n  k n e w  V i c t o r  S t a r r  q u i t e  w e l l .  I  a c t u a l l y  d i d n ' t  

k n o w  h i m  a t  a l l .  J o h n  w r o t e  b a c k  t o  h i m ,  a n a l y z e d  t h e  s i t u a t i o n ,  a n d  s a i d ,  " T h e  

o n l y  t h i n g  w h i c h  w e  c a n  s e e  i s  t h a t  w e ,  o f  c o u r s e ,  a r e  d o i n g  t h i s  o v e r  n o t  e v e n  

t h e  w h o l e  N o r t h e r n  H e m i s p h e r e .  W e  u s e d  t h e  J N W P  o c t a g o n  a n d  t h e r e f o r e ,  o f  

c o u r s e ,  w e  w e r e  m i s s i n g  a  s t r i p  c l o s e  t o  t h e  E q u a t o r .  A n d  s i n c e  i t  w a s  n o t  t h e n  

a  c l o s e d  r e g i o n ,  w h e n  y o u  e v a l u a t e  t h e  i n t e g r a l ,  y o u  c a n  d o  i t  i n  t w o  d i f f e r e n t  

w a y s .  Y o u  c a n  i n t e g r a t e  b y  p a r t  a n d  g e t  a  d i f f e r e n t  f o r m u l a t i o n ,  s o  i t  a l l  r e a l l y  

d e p e n d s  u p o n  t h e  a c t u a l  f l u x  a c r o s s  t h e  p h y s i c a l  b o u n d a r y  w h i c h  i s  b e i n g  u s e d . "  

A n d  J o h n  w e n t  t o  t h e  e f f o r t  o f  c a l c u l a t i n g  t h e  i n t e g r a l  b o t h  w a y s - - h e  c a l c u l a t e d  

t h e  b o u n d a r y  f l u x e s  a n d  s o  o n ,  a n d  I  t h i n k  h e  s h o w e d  t o  h i s  o w n  a n d  t o  m y  

s a t i s f a c t i o n  t h a t  t h e r e  w a s  a b s o l u t e l y  n o  d o u b t  a b o u t  t h e  s i g n  o f  t h e  e n e r g y  

c o n v e r s i o n .  A n d  V i c t o r  S t a r r  s t o p p e d  c o m p l a i n i n g  a f t e r  t h a t .

S o  I  t h i n k  t h a t  E d  L o r e n z ,  w h o  w a s  a l r e a d y  t h e n  a  v i s i t o r  h e r e  i n  t h e  

s u m m e r t i m e - - w e  t a l k e d  w i t h  h i m  a b o u t  i t  a n d  h e  a g r e e d  a n d  I  t h i n k  i n  h i s  b o o k  

o n  t h e  t h e o r y  a n d  n a t u r e  o f  t h e  g e n e r a l  c i r c u l a t i o n ,  h e  a c t u a l l y  m e n t i o n s  t h a t  o n e  

c a n n o t  p r o v e  t h a t  t h e  m o m e n t u m  t r a n s p o r t  a l w a y s  h a d  t o  b e  u p - g r a d i e n t  o r  f o r  

t h a t  m a t t e r  d o w n - g r a d i e n t ,  a n d  t h e n  h e  q u o t e d  o u r  p a p e r  i n  e v i d e n c e  t h a t  t h e  

a t m o s p h e r e  c a n  a c t u a l l y  w o r k  b o t h  w a y s .  T h e r e ' s  n o  d o u b t  t h a t  t h e  o r i g i n a l  

p i c t u r e  i s  c e r t a i n l y  t h e  m o d e  i n  w h i c h  t h e  a t m o s p h e r e  w o r k s  m o s t  o f  t h e  t i m e .

T o  s e e  h o w  w e  g o t  i n t o  t h i s  b y  a c c i d e n t ,  i t  w a s  o n l y  a f t e r  w e  m a d e  t h e  

c a l c u l a t i o n s  t h a t  w e  t h e n  w e n t  b a c k  a n d  l o o k e d  a t  t h e  m a p s ,  a n d  o f  c o u r s e  w h e n
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y o u  l o o k  a t - - y o u  c a n  d o  i t  e v e n  n o w ,  t h e  Monthly Weather Review h a s  t h e  

m e a n  m a p s  f o r  t h e  m o n t h  a n d  i t  i s  q u i t e  o b v i o u s  w h a t  r e a l l y  h a p p e n e d  i n  1 9 6 2 

6 3  w a s  a n  e x t e n d e d  p e r i o d  o f  b l o c k i n g  o v e r  t h e  w h o l e  N o r t h e r n  H e m i s p h e r e  i n  

t h e  p r e f e r r e d  l o c a t i o n ,  A t l a n t i c  a n d  P a c i f i c ,  a n d  b o t h  p l a c e s  a t  t h e  s a m e  t i m e ,  s o  

i t  r e a l l y  d i d  g o  i n t o  r e v e r s e .  T h a t  w i n t e r  w e  l e a r n e d  l a t e r  o n  w a s  o f  c o u r s e  a l s o  

a  w i n t e r  w h e r e  a l l  k i n d s  o f  r e c o r d s  w e r e  b r o k e n  f o r  h i g h e s t  a n d  l o w e s t  

t e m p e r a t u r e s ,  d e p e n d i n g  u p o n  w h e r e  y o u  w e r e ,  r e l a t i v e  t o  t h e  m a j o r  t r o u g h s .

B u t  t h e  w h o l e  t i m e  I  w a s  a t  N C A R ,  t h a t  w a s  r e a l l y  t h e  m a i n  p r o j e c t  w h i c h  w e  

w e r e  c o n c e r n e d  w i t h ,  s p i n n i n g  a  l o t  o f  t a p e s  a n d  g e t t i n g  s o m e  r e s u l t s  o u t .  T h a t  

w e  a l s o  w o r k e d  o n  o t h e r  t h i n g s  c a n  b e  s e e n  f r o m  t h e  p u b l i c a t i o n  r e c o r d ,  b u t  t h a t  

w a s  r e a l l y  t h e  m a i n  p r o j e c t .

I n  t h e  m e a n t i m e ,  o f  c o u r s e ,  t h i n g s  w e r e  m o v i n g .  I  r e m e m b e r  w e  w e r e  i n v i t e d  

o n e  e v e n i n g  b a c k  t o  3 0 t h  S t r e e t  b e c a u s e  W a l t e r  O r r  R o b e r t s  b r o u g h t  t h e  

a r c h i t e c t  w h o  h a d  a  t a b l e t o p  m o d e l  o f  t h i s  b e a u t i f u l  b u i l d i n g  w h i c h  w e  a r e  i n  

n o w ,  a n d  t h a t  w a s  t h e  f i r s t  t i m e  w e  h a d  s o m e  i n d i c a t i o n s .  O t h e r w i s e ,  a t  t h a t  

t i m e ,  t h e  S a t u r d a y  e x c u r s i o n  w a s  n o r m a l l y  a  w a l k  u p  a l o n g  t h e  M e s a  T r a i l  u n t i l  

w e  c a m e  t o  t h e  b a c k  s i d e  o f  t h e  M e s a  a n d  c o u l d  l o o k  d o w n  u p o n  i t  f r o m  t h e  

M e s a  T r a i l  a n d  i m a g i n e  h o w  t h e  b u i l d i n g  w a s  g o i n g  t o  f i t  u p  h e r e .

G e n e r a l l y  s p e a k i n g ,  I  t h i n k  t h a t  t h e  s t a f f  w a s  q u i t e  p l e a s e d  w i t h  t h e  d e s i g n ,  b u t  

q u i t e  c o n c e r n e d  a b o u t  w h a t  w a s  g o i n g  t o  b e  i n s i d e .  T h e  o n l y  o n e  w h o  r e a c t e d  

s t r o n g l y  t o  t h e  w h o l e  t h i n g  w a s  P a t  S q u i r e s ,  w h o  h a d  a r r i v e d  a s  a  c l o u d  

p h y s i c i s t  f r o m  A u s t r a l i a .  H i s  g e n e r a l  a t t i t u d e  w a s  t h a t  a s  s o o n  a s  a n  i n s t i t u t i o n  

g o t  a  b e a u t i f u l  b u i l d i n g ,  t h e  i n s t i t u t i o n  w e n t  d o w n  t h e  h i l l ,  s c i e n t i f i c a l l y  

s p e a k i n g .  A n d  h e  u s e d  t o  q u o t e  p e o p l e  w h o  w o r k e d  a t  t h e  N e w  M e x i c o  

I n s t i t u t e  f o r  M i n i n g  a n d  T e c h n o l o g y  w a y  u p  i n  t h e  m o u n t a i n s  w h o  d i d  s o m e  

i m p o r t a n t  w o r k  o n  c l o u d  p h y s i c s  i n  t h o s e  d a y s ,  a n d  P a t  a l w a y s  s a i d ,  " W e l l ,  t h e y  

l i v e  l i k e  m o n k s  w i t h o u t  t h e  b u r d e n  o f  r e l i g i o n  a n d  t h a t ' s  t h e  w a y  s c i e n c e  s h o u l d  

b e  d o n e . "  P a t  t o o k  t h e  c o n s e q u e n c e s ;  h e  r e s i g n e d ,  a n d  b e c a m e  t h e  d i r e c t o r  o f  

t h e  D e s e r t  R e s e a r c h  I n s t i t u t e  i n  N e v a d a ,  a n d  a c t u a l l y  o n l y  c a m e  b a c k  t o  N C A R  

a t  a  m u c h  l a t e r  s t a g e .

I n  m y  c a s e ,  w h a t  h a p p e n e d  w a s  t h a t  e a c h  t i m e  t h e  B o a r d - -  I  t h i n k  t h e y  w e r e  a l l  

t h e  B o a r d  o f  T r u s t e e s  a t  t h a t  t i m e ,  t h e r e  w e r e  n o t  t h a t  m a n y  o f  t h e m - - t h e y  c a m e  

t o  m e e t i n g s  o u t  h e r e ,  a n d  e a c h  t i m e  I  h a d  a  v i s i t  f r o m  P r o f e s s o r  E .  W e n d e l l  

H e w s o n ,  f r o m  t h e  U n i v e r s i t y  o f  M i c h i g a n ,  w h o  a l w a y s  s t o p p e d  i n  m y  o f f i c e  

a n d  s a i d ,  " W e l l ,  I  c a n  r e p o r t  t h a t  i n  p r i n c i p l e  w e  a r e  n o w  g o i n g  t o  h a v e  a  

d e p a r t m e n t  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 . "  A n d  h e  k e p t  h a m m e r i n g  t h a t  I  

s h o u l d  g o  o u t  t h e r e .  N o w  I  s u p p o s e  a n d - - w e l l ,  w e  a r e  t w o  A m e r i c a n s  a n d  t w o
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W a s h i n g t o n :

W i i n - N i e l s e n :

p e o p l e  w h o  a r e  b o r n  e l s e w h e r e  i n  t h i s  l i t t l e  g r o u p - -  I  d o n ' t  k n o w  h o w  i t  i s  i n  

J a p a n ,  A k i r a ,  b u t  I  t h i n k  w e  w e r e  e d u c a t e d  i n  E u r o p e  t o  c o n s i d e r  a  

p r o f e s s o r s h i p  a s  s o m e  o f  t h e  h i g h e s t  t h e r e  i s ,  a n d  w e  w e r e  a l s o  e d u c a t e d  t o  f e e l  

t h a t  i t  w a s  a  r e s p o n s i b i l i t y ,  w h a t e v e r  e l s e  y o u  d i d  i n  l i f e ,  t o  a t  l e a s t  s e e  t o  i t  t h a t  

t h e r e  w a s  s o m e b o d y  c o m i n g  a f t e r  y o u  w h o  w a s  m o r e  c l e v e r  t h a n  y o u r s e l f  i n  

y o u r  c h o s e n  f i e l d .  I  s u p p o s e  f u r t h e r m o r e  a s  I  t o l d  y o u  y e s t e r d a y ,  c o m i n g  f r o m  a  

f a m i l y  o f  t e a c h e r s ,  a n d  I  r e m e m b e r  m y  f a t h e r  c o m p l a i n i n g  b i t t e r l y  t h a t  a f t e r  I  

w e n t  t o  t h e  M e t .  O f f i c e  a n d  t h e n  h e r e  t h a t  I  w a s  k i n d  o f  t h e  b l a c k  s h e e p  i n  t h e  

f a m i l y - d e v i a t i n g  f r o m  t h e  s t a n d a r d  p a t h .  A n d  t h a t  I  w e n t  i n t o  m e t e o r o l o g y  w a s  

n o t  a p p r e c i a t e d ,  e i t h e r .  I  h a d  a n  u n c l e  w h o  w a s  i n  t h e  P o s t a l  S e r v i c e  a n d  

a c t u a l l y  a  p o s t m a s t e r  a t  o n e  o f  t h e  D a n i s h  I s l a n d s ,  a n d  h e  s h o o k  h i s  h e a d  a n d  

l o o k e d  a t  m e  a n d  s a i d ,  " A k s e l ,  w h a t  a r e  y o u  d o i n g ?  Y o u  a r e  g e t t i n g  i n t o  a  

d i s h o n e s t  f i e l d . "  A n d  I  s a i d ,  " W e l l ,  I  k n o w  t h a t  f o r e c a s t s  a r e  n o t  a l w a y s  p e r f e c t ,  

b u t  t h e y  a r e  m a d e  h o n e s t l y . "  A n d  h e  s a i d ,  " N o ,  t h e y  a r e  n o t ,  b e c a u s e  I  h a v e  t o  

s u b m i t  a l l  y o u r  o b s e r v a t i o n s  d o w n  f r o m  m y  i s l a n d ,  a n d  t h e  l i g h t h o u s e  m a s t e r  

o u t  o n  t h e  o t h e r  s i d e ,  h e  c o m e s  e v e r y  s u m m e r  a n d  s a y s ,  'N i e l s e n ,  w i l l  y o u  s e n d  

t h e s e  o b s e r v a t i o n s  e v e r y  t h r e e  h o u r s  i n  t h e  u s u a l  w a y ?  I 'm  t a k i n g  f o u r  w e e k s  

v a c a t i o n . '  I  t h i n k  t h e r e  i s  a n  i n d i c a t i o n  o f  a  c e r t a i n  a m o u n t  o f  d i s h o n e s t y  t h e r e . "

S o  I  w a s  r a t h e r  u n p o p u l a r .  I  r e m e m b e r  t h i s  d i f f i c u l t  c h o i c e ,  s h o u l d  o n e  g o  t o  a  

u n i v e r s i t y ,  o r  s h o u l d  o n e  s t a y  a t  N C A R ?  A n d  t h e  l o n g  a n d  t h e  s h o r t ,  a f t e r  

w e e k s  a n d  m o n t h s  o f  s p e c u l a t i o n ,  I  a c t u a l l y  t u r n e d  t h e m  d o w n  o n c e  a n d  s a i d  I  

h a d  a  p e r f e c t l y  g o o d  j o b - - w h i c h  I  h a d .

W h a t  w a s  o n  t h e  t i m e  s c h e d u l e  o f  t h i s ,  w h e n  y o u  a r g u e d  o v e r  i n  y o u r  o w n  m i n d  

i f  y o u  s h o u l d  s t a y  h e r e  o r  n o t ,  w a s  t h a t  e a r l y  i n  1 9 6 3 ?

N o ,  i t  s t a r t e d  e v e n  b e f o r e  t h a t ,  W a r r e n ,  b e c a u s e  W e n d e l l  u s e d  t o  c o m e  i n t o  m y  

o f f i c e  e v e r y  t i m e  a n d  t a l k  a b o u t  M i c h i g a n  a s  t h i s  d e l i g h t f u l  p l a c e  h e  t h o u g h t  i t  

w a s ,  a n d  t h a t  w a s  a l r e a d y  1 9 6 1 .  I  w a s  d o w n  i n  t h e  A r m o r y  a n d  h e  s t a r t e d  

h a m m e r i n g  o n  m e ,  y o u  k n o w ,  t h a t ' s  W e n d e l l ' s  s t y l e .  A n d  i t  w a s  i n  k i n d  o f  t h e  

b a c k  o f  m y  m i n d ,  b u t  I  h a d  t o l d  W e n d e l l ,  " N o ,  I 'm  n o t  g o i n g  a n y p l a c e . "

F i n a l l y ,  t h e y  g a v e  m e  a  w r i t t e n  o f f e r  a n d  t h e r e  w a s  a  d e a n  w h o  c a l l e d  m e  i n  

C o c k e r e l l  H a l l  a n d  I  r e m e m b e r  s a y i n g ,  " N o ,  I 'm  n o t  i n t e r e s t e d ,  I  h a v e  a  g o o d  

j o b . "  A n d  p u t  t h e  p h o n e  d o w n .  B u t  t h e n  t h e y  r e a l l y  s t a r t e d  g o i n g  s e r i o u s l y  

a f t e r  m e  a f t e r  t h a t .  A n d ,  w e l l ,  l e t  m e  b e  t o t a l l y  o p e n  a b o u t  t h a t .

I  t h i n k  d o w n  a t  3 0 t h  S t r e e t  t h a t  t h e n  I  h a d  a  l i t t l e  b i t  o f  a  d i s e n c h a n t m e n t  w i t h  

N C A R .  I  t h i n k  t h a t  I  w a s  p u t  i n t o  a d m i n i s t r a t i o n  m u c h  t o o  e a r l y .  P h i l  w a s  t h e  

d i r e c t o r  o f  t h e  l a b ,  a n d  h e  m a d e  m e  a t  r a t h e r  a n  e a r l y  s t a g e  t h e  a s s i s t a n t  d i r e c t o r .  

A n d  w i t h  t h e  c l a s h  w h i c h  e x i s t e d  b e t w e e n  P h i l  T h o m p s o n ' s  l i f e s t y l e  a n d
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o r d i n a r y  o f f i c e  w o r k ,  y o u  c a n  w e l l  i m a g i n e  t h a t  t h e  a s s i s t a n t  d i r e c t o r  w o r k e d  

v e r y  h a r d  e a r l y  i n  t h e  m o r n i n g  a n d  w e l l  i n t o  t h e  d a y ,  a n d  I  r e a l l y  f e l t  t h a t  I  

p e r h a p s  c a r r i e d  a n  u n f a i r  l a r g e  p a r t  o f  t h e  a d m i n i s t r a t i v e  b u r d e n .  I t  w a s  n o t  t h a t  

I  c o u l d n ' t  h a n d l e  i t ,  b u t  i t  t o o k  t i m e  a w a y  f r o m  o t h e r  t h i n g s .  A n d  y o u  h a d  t o  

r e c a l l  t o o  t h a t  t h i s  w a s  a  t i m e  w h e r e  i n s i d e  L A S  w e  h a d  t o  c r e a t e  a  r e a s o n a b l e  

l a b  f o r  t h e  c l o u d  p h y s i c s  p e o p l e ,  w e  h a d  H a n s  D u t s c h  f r o m  S w i t z e r l a n d  a s  a  

l o n g - t e r m  v i s i t o r  h e r e ,  a n d  h e  o f  c o u r s e  w a s  t r e m e n d o u s l y  i n t e r e s t e d  i n  o z o n e .  

W e  h a d  t h e  K n i g h t  p e o p l e ,  w h o  h a d  t o  h a v e  a  l a b  a n d  s o  o n .  T h e r e  w e r e  s o  

m a n y  p r a c t i c a l  t h i n g s  o f  b u i l d i n g  a n d  c h a n g i n g  a n d  g e t t i n g  e q u i p m e n t  a n d  

i n s t a l l i n g  i t  a n d  s o  o n ,  a n d  w e  w e r e  a l l  e q u a l l y  i n e x p e r i e n c e d  i n  t h e s e  t h i n g s .  

W e  h a d  n o  c o n t a c t s  i n  B o u l d e r .  W e  g o t  t h a t  a f t e r  a w h i l e ;  w e  k n e w  w h o  t h e  

r i g h t  p e o p l e  w e r e  t o  c a l l  w h e n  w e  h a d  t o  h a v e  t h i n g s  d o n e .  T h e y  t o o k  t i m e ,  a l l  

o f  t h e s e  t h i n g s .  S o  I  t h i n k  f i n a l l y  t h a t  s w u n g  i t  o v e r  i n  t h e  d i r e c t i o n  o f  

M i c h i g a n ,  b u t  I  r e a l l y  w a s  v e r y  s o r r y  t o  l e a v e  N C A R  a t  t h e  t i m e .  I  t h o u g h t  t h e y  

w e r e  v e r y ,  v e r y  h a p p y  y e a r s ,  a n d  a l s o  o f  c o u r s e ,  I  n e v e r  r e a l l y  w o r k e d  i n  t h i s  

b u i l d i n g  [ t h e  M e s a  L a b o r a t o r y ] .  I  l e f t  a l r e a d y  i n  S e p t e m b e r ,  1 9 6 3 ,  w h e n  t h i s  

b u i l d i n g  w a s  n o t  y e t  r e a d y .  I  f e l t  f u r t h e r m o r e  a t  t h e  t i m e  t h a t  p e r h a p s  w e  h a d  

a t t a i n e d  c r i t i c a l  m a s s  a t  t h a t  t i m e - - t h a t  N C A R  w a s  g o i n g  t o  f l o u r i s h ,  a s  i n d e e d  

i t  d i d .  A n d  t h e n  o f  c o u r s e  t h e r e  w e r e  s u c h  n i c e  p e o p l e  a s  W a r r e n  W a s h i n g t o n ,  

w h o  w a s  a l r e a d y  h e r e . . .

W e l l ,  n o ,  y o u  h a d  a l r e a d y  l e f t - 

H a d  I  l e f t  b e f o r e  y o u  c a m e ?  T h e r e  w a s  n o t  m u c h  d i f f e r e n c e  t h o u g h .

I  t h i n k  y o u  c a m e  i n  J u n e  o r  J u l y .

N o ,  i t  w a s  t o w a r d s  t h e  e n d  o f  A u g u s t .

I  w a s  t h e r e .  I  c a m e  i n  J u l y  a n d  A k s e l  w a s  t h e r e .

I  w o n d e r  i f  I  c o u l d  a s k  y o u  j u s t  o n e  q u e s t i o n .  Y o u  k n o w ,  t h a t  s u m m e r ,  t h a t  

s p r i n g / s u m m e r  o f  1 9 6 3 ,  i t  s e e m s  l i k e  a  l o t  o f  t h e  p e o p l e  s u c h  a s  A k i r a  a n d  

C h e s t e r  N e w t o n  a n d  o t h e r s  h a d  c o m e . . . .  H a d  y o u  m a d e  s o m e  k i n d  o f  

c o n s c i e n t i o u s  e f f o r t  t o  h i r e  a  l o t  o f  p e o p l e  i n  t h a t  o n e  y e a r ,  i n  1 9 6 2 - 6 3 ?

Y e s .  I  t h i n k ,  f i r s t  o f  a l l ,  1 9 6 2 - 6 3  w a s  t h e  p e r i o d  w h e n  w e  h a d  t h e  3 0 t h  S t r e e t  

b u i l d i n g ,  s o  w e  h a d  s o m e  p l a c e ,  s o m e  p h y s i c a l  s p a c e  i n  w h i c h  t o  p u t  p e o p l e .  I  

m e a n ,  C h a r l e s  K n i g h t  a n d  N a n c y  K n i g h t  c a m e  a t  t h a t  t i m e ,  a n d  d r o p p e d  t h e i r  

i c e b o x  i n  t h e r e .  I n  t h e  s u m m e r ,  o f  c o u r s e ,  w e  d i d n ' t  h a v e  r o o m  e n o u g h ,  b u t  

t h e n  w e  h a d  C o c k e r e l l  H a l l ,  w h i c h  c o u l d  b e  u s e d  f o r  t h e  s u m m e r  v i s i t o r s  a n d

42

42



AMS-TRIP: Wiin-Nielsen

T r i b b i a :

W i i n - N i e l s e n :

T r i b b i a :

W i i n - N i e l s e n :

T r i b b i a :

W i i n - N i e l s e n :

s o m e  o f  t h e  p e r m a n e n t  p e o p l e  a c t u a l l y  m o v e d  t o  C o c k e r e l l  H a l l  a n d  s o m e  

v i s i t o r s  w e r e  p u t  i n  o n  3 0 t h  S t r e e t .  B u t  I  u s e d  t o  h a v e  e v e n i n g  s e s s i o n s  w i t h  

P h i l ,  a n d  I  r e m e m b e r  d e b a t i n g  w i t h  h i m  i n  a l l  f r i e n d l i n e s s :  " S h o u l d  N C A R  

h a v e  s y n o p t i c  m e t e o r o l o g i s t s ? "  A n d  w e  a g r e e d  a t  t h e  e n d :  " Y e s ,  i n  l i m i t e d  

a m o u n t ,  w e  s h o u l d  h a v e  s o m e  s y n o p t i c i a n s  a n d  s o m e  d a t a  p e o p l e ,  a n d  o f  c o u r s e  

P h i l  s a i d  a t  t h a t  t i m e  t h a t  t h e r e  w e r e  o n l y  t h r e e  s y n o p t i c  m e t e o r o l o g i s t s  w h o  

s h o u l d  b e  a t  N C A R .  H e  u s e d  t o  m e n t i o n  D i c k  R e e d ,  C h e s t e r  N e w t o n  a n d  F r e d  

S a n d e r s  f r o m  M I T - - t h e y  w e r e  t h e  o u t s t a n d i n g  s y n o p t i c i a n s  o f  t h e  1 9 6 0 s ,  a n d  

e a r l i e r ,  a n d  e v e n t u a l l y  o f  c o u r s e  C h e s t e r  w a s  s e l e c t e d .

B u t  i t  w a s  a l s o  a  p e r i o d  a s  I  r e c a l l e d  i t ,  w h e r e  t h e  i n i t i a l  d i f f i c u l t i e s  w i t h  N S F ,  

w i t h  t h e  u n i v e r s i t i e s ,  w e r e  k i n d  o f  o v e r ,  a n d  t h e  b u d g e t  w a s  n o w  s t a r t i n g  t o  

i n c r e a s e ,  s o  w e  c o u l d  h i r e  a  l o t  o f  p e o p l e ,  a n d  i n  a d d i t i o n ,  t o  t h i s  p a r t i c u l a r  

q u e s t i o n  o f  s y n o p t i c  w o r k ,  i t  w a s  q u i t e  o b v i o u s  t h a t  w h a t  N C A R  r e a l l y  w a n t e d  

t o  h a v e  w a s  p e o p l e  i n  t h e  v a r i o u s  a s p e c t s  o f  t h e  g e n e r a l  d y n a m i c s  o f  t h e  

a t m o s p h e r e .  W e  w e r e  n o t  r e a l l y  a t  t h a t  t i m e  t h i n k i n g  t o o  m u c h  a b o u t  w h a t  w e  

w o u l d  b e  d o i n g ;  i t  w a s  q u i t e  o b v i o u s  w h a t  d y n a m i c i s t s  w e  w a n t e d .  A n d  i t  w a s  

f o r  t h a t  r e a s o n  t h a t  A k i r a  c a m e  h e r e ,  W a r r e n  c a m e  h e r e ,  J o h n  B r o w n  w a s  h e r e ,  

a n d  s o  o n .  A n d  s o  I  t h i n k  t h a t  w h e n  y o u  a r e  i n t e r v i e w e d  o n e  d a y  f o r  t h e s e  

t a p e s ,  y o u  c a n  t e l l  y o u r s e l f  w h y  y o u  d e c i d e d  t o  d o  w h a t  y o u  d i d ,  w h i c h  w a s  

e x c e l l e n t .

I  d o n ' t  k n o w ;  s h o u l d  w e  g o  t o  M i c h i g a n ?

L e t  m e  a s k  o n e  m o r e  q u e s t i o n .  W i t h  r e g a r d  t o  y o u r  s t a f f ,  w h e n ,  p r i o r  t o  t h e  

s u m m e r  o f  1 9 6 3 ,  t h e n ,  i f  I  u n d e r s t a n d  y o u  c o r r e c t l y ,  t h e  o n l y  p e o p l e  a c t i v e l y  

w o r k i n g  i n  d y n a m i c  m e t e o r o l o g y  a t  N C A R  w e r e  y o u r s e l f ,  J o h n  B r o w n  a n d  P h i l  

T h o m p s o n .  I s  t h a t  c o r r e c t ?

T h a t ' s  c o r r e c t .

T h e n  i n  t h e  s u m m e r  o f  1 9 6 3 ,  W a r r e n  W a s h i n g t o n ,  A k i r a  K a s a h a r a ,  D o u g  L i l l y  

w e r e  a l l  h i r e d  w i t h i n  t h a t  y e a r ,  i s  t h a t  c o r r e c t ?

T h a t ' s  r i g h t .

S o  y o u  h a d  a l r e a d y  l e f t  p r i o r  t o  t h a t  b u i l d u p  a c t u a l l y  c o m i n g  t o  f r u i t i o n ?

Y e s ,  y o u ' r e  r i g h t .  I t  d i d n ' t  r e a l l y  c o m e  t o  f r u i t i o n  i n  m y  t i m e ,  a l t h o u g h  I  h a d  

s o m e t h i n g  t o  d o  w i t h  m a k i n g  t h e  d e c i s i o n s .  B e c a u s e  a s  y o u  k n o w ,  i t  t a k e s  

s o m e  m o n t h s  b e f o r e  p e o p l e  a c t u a l l y  a r r i v e .  W h i c h  w a s  a n o t h e r  a s p e c t  o f  w h y  i t
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w a s  s o  d i f f i c u l t  t o  l e a v e  N C A R .  A n d  I  r e m e m b e r  d r i v i n g  t h e  c a r  w i t h  m y  w i f e  

a n d  t h e  k i d s  u p  t o  M i c h i g a n ,  a n d  t h a t  w a s  a  k i n d  o f  s a d  a t m o s p h e r e .  A n d  o f  

c o u r s e  t h e  M i d w e s t  i s  n o t  s p e c t a c u l a r .  C o l o r a d o  i s .  I  t h i n k  t h e  s a m e  t h i n g  

h a p p e n e d  a t  M i c h i g a n ,  a s  h a p p e n e d  a t  s o  m a n y  p l a c e s ,  t h a t  t h e y  m a k e  a  

d e c i s i o n  i n  p r i n c i p l e  ( " y e s ,  w e  a r e  g o i n g  t o  d o  s u c h - a n d - s u c h " ) ,  a n d  t h e y  h i r e  

t h e  p e o p l e  n e c e s s a r y  t o  g e t  i t  s t a r t e d .  T h a t ' s  t h e  h u n t  w h i c h  g o e s  o n .  B u t  w h e n  

t h e s e  p e o p l e  a c t u a l l y  a r r i v e ,  t h e n  t h e y  h a v e n ' t  b r o u g h t  t h e i r  h o u s e  i n  o r d e r ,  t h e y  

h a v e n ' t  g u a r a n t e e d  t h e  p h y s i c a l  f a c i l i t i e s .  I  u s e d  t o  l i v e  i n  a  l i t t l e  b i t t y  o f f i c e  u p  

o n  t h e  t o p  o f  t h e  r o o f  o f  E a s t  E n g i n e e r i n g  u n t i l  e v e n t u a l l y  w e  g o t  s o m e  

p r o f e s s o r s  t h r o w n  o u t  s o  w e  c o u l d  g e t  p r o p e r  o f f i c e s ,  b u t  t h a t  t o o k  h a l f  a  y e a r .

I ' v e  b e e n  t o  t h a t  l i t t l e  o f f i c e .  I t  w a s  t e r r i b l e .

T e r r i b l e .  B u t  I  t h i n k  t h a t ,  o f  c o u r s e ,  t h e  M i c h i g a n  y e a r s ,  t h a t  b e c a m e  t e n  o r  

e l e v e n  y e a r s  a l t o g e t h e r ,  a n d  t h e  c h a l l e n g e ,  o f  c o u r s e ,  w a s  t o  c r e a t e  t h e  

d e p a r t m e n t  o f  m e t e o r o l o g y ,  p o s s i b l y  i n c l u d i n g  l i m n o l o g y  a n d / o r  o c e a n o g r a p h y ,  

b u t  t h a t  w a s  n o t  d e c i d e d  a t  t h a t  t i m e .  B u t  t h e  m e t e o r o l o g y  d e p a r t m e n t  t h e y  

w a n t e d  t o  h a v e .  N o w  o f  c o u r s e ,  I  w a s  n o t  t h e  f i r s t  m e t e o r o l o g i s t  t h e r e .  T h e r e  

w e r e  a  g r o u p  o f  p e o p l e ,  f o u r  r e a l  w e l l - k n o w n  p e o p l e  w h o  l a t e r  b e c a m e  f u l l  

p r o f e s s o r s  i n  t h e  d e p a r t m e n t :  W e n d e l l  H e w s o n ,  w h o  h a d  c o m e  t h e r e  f i r s t ;

J e r r y  G i l l ,  w h o  w a s  a l w a y s  a  c o l l e a g u e  o f  H e w s o n ' s ,  e v e n  w h e n  t h e y  w e r e  a t  

B l u e  H i l l  a n d  b o t h  o f  t h e m ,  o f  c o u r s e ,  w e r e  C a n a d i a n ;  A .  N e l s o n  D i n g l e  o r  B u d  

D i n g l e ;  a n d  D o n  P o r t m a n .  T h o s e  f o u r  h a d  b e e n  h o u s e d - - a d m i n i s t e r e d  t h r o u g h  

t h e  D e p a r t m e n t  o f  E n g i n e e r i n g  M e c h a n i c s ,  t h e  f l u i d  d y n a m i c s  p e o p l e  a n d  s o  o n .  

T h e y  r e a l l y  l i v e d  o n  a  s h o e s t r i n g  b e c a u s e  t h e y  w e r e  p e r m i t t e d  t o  b e  t h e r e ,  

b e c a u s e  t h e y  b r o u g h t  i n  s o m e  r e s e a r c h  m o n e y .  T h o s e  f o u r  p e o p l e ,  o f  c o u r s e ,  

w e r e  a l l  r e a l l y  v e r y  m u c h  i n  t h e  a i r  p o l l u t i o n  f i e l d  a t  t h e  t i m e ,  a n d  a l s o  f r o m  a  

v e r y  e a r l y  s t a g e ,  t h e y  g o t  i n t o  t h e  p o l l u t i o n - a l l e r g y  r e l a t i o n s h i p ,  w o r k e d  w i t h  

t h e  m e d i c a l  p e o p l e .  I  s u p p o s e  A n n  A r b o r  m i g h t  b e  j u s t  i n  t h e  c e n t e r  o f  t h e  

r a g w e e d ,  I  d o n ' t  k n o w ,  b u t  t h e  M i d w e s t  i s  c e r t a i n l y  k n o w n  f o r  h a v i n g  a  l o t  o f  

t h e s e  a l l e r g i e s .

W h e n  I  w a s  b r o u g h t  i n ,  i t  w a s  b e c a u s e  t h e y  f e l t  t h e y  n e e d e d  s o m e b o d y  f r o m  t h e  

o u t s i d e  t o  s t a r t  i t ,  a n d  t h e  m a n  I  w o r k e d  w i t h  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  w a s  

a  v e r y  o l d  d e a n  o f  t h e  c o l l e g e  c a l l e d  S t e p h e n  A t t w o o d .  H e  w a s  j u s t  a b o u t  t o  

r e t i r e .  I  h a d  a l s o  i n s i s t e d  o n  s e e i n g  t h e  V i c e  P r e s i d e n t  f o r  A c a d e m i c  A f f a i r s ,  a  

f e l l o w  c a l l e d  R o g e r  H e y n s ,  w h o  l a t e r  b e c a m e  t h e  p r e s i d e n t  o f  t h e  u n i v e r s i t y  a t  

B e r k e l e y ,  i n  C a l i f o r n i a .  I  h a d  a  v e r y  g o o d  f r i e n d  i n  h i m .  I  t h i n k  h e  u n d e r s t o o d  

w h e n  a  d e c i s i o n  w a s  m a d e ,  t h e n  i t  w a s  n o t  o n l y  a  m a t t e r  o f  a r r a n g i n g  t h e  

a c a d e m i c  f a c i l i t i e s ,  b u t  a l s o  t h e  p h y s i c a l  f a c i l i t i e s  a n d  h e  g a v e  m e  e s s e n t i a l l y  a  

f r e e  h a n d  t o  h i r e  f a c u l t y .  H e  o n l y  p u t  o n e  c o n s t r a i n t  o n  i t :  h e  s a i d ,  " W e  h a v e  a
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g e n e r a l  r u l e  h e r e  t h a t  w h e n  I  h i r e  f a c u l t y ,  i t  s h o u l d  b e  i n  a  r e a s o n a b l e  p r o p o r t i o n  

t o  t h e  n u m b e r  o f  s t u d e n t s . "  T h e  d e c i s i o n ,  o f  c o u r s e ,  w a s  m a d e  q u i t e  e a r l y  t h a t  

w e  a l s o  w a n t e d  t o  h a v e  a n  u n d e r g r a d u a t e  p r o g r a m .  T h a t  w a s  s t r o n g l y  c r i t i c i z e d  

i n  s o m e  q u a r t e r s  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 .  T h e r e  w e r e  m a n y  p e o p l e  

w h o  b e l i e v e d  t h a t  o n e  s h o u l d  n o t  a c t u a l l y  h a v e  a  m a j o r  i n  m e t e o r o l o g y  a t  t h e  

u n d e r g r a d u a t e  l e v e l .  O n e  s h o u l d  r a t h e r  t r y  t o  f i n d  g o o d  g r a d u a t e  s t u d e n t s  w h o  

h a d  a n  e x c e l l e n t  b a c k g r o u n d  i n  m a t h e m a t i c s  a n d  p h y s i c s ,  c h e m i s t r y ,  a s t r o n o m y ,  

a n y  c o m b i n a t i o n  o f  t h o s e  w a s  c o n s i d e r e d  g o o d .  I  t h i n k  I  c a n  s e e ,  I  c o u l d  s e e  

t h e n  a n d  I  c a n  s t i l l  s e e ,  b o t h  s i d e s  o f  t h a t  a r g u m e n t .  I  t h i n k  t h a t  i f  t h e  o n l y  

p u r p o s e  i n  m e t e o r o l o g i c a l  e d u c a t i o n  i s  t o  c r e a t e  t h e  r e s e a r c h e r s  o f  t h e  n e x t  

g e n e r a t i o n ,  t h e n  f o r g e t  a b o u t  t h e  u n d e r g r a d u a t e  p r o g r a m .  T h e n  i t  i s  r e a l l y  m u c h  

b e t t e r  t h a t  t h e  f o u r  y e a r s  o f  g e t t i n g  a  B a c h e l o r ' s  d e g r e e  i s  s p e n t  i n  l e a r n i n g  t h e  

n a t u r a l  p h i l o s o p h y ,  a s  t h e  E n g l i s h  w o u l d  c a l l  i t - - m a t h e m a t i c s ,  p h y s i c s ,  

c h e m i s t r y  a n d  t h a t  k i n d  o f  t h i n g .  T h e n  y o u  h a v e ,  h o p e f u l l y ,  a  v e r y  g o o d  

b a c k g r o u n d .

I t  d e p e n d s  o f  c o u r s e  o n  w h a t  k i n d  o f  u n i v e r s i t y  y o u  g o  t o .  B e c a u s e  I  u n d e r s t a n d  

t h a t  M i c h i g a n  a t  t h e  t i m e ,  a n d  m a n y  o t h e r  p l a c e s ,  y o u  c o u l d  c e r t a i n l y  m a j o r  i n  

p h y s i c s  w i t h o u t  h a v i n g  a  s i n g l e  c o u r s e  i n  f l u i d  d y n a m i c s ,  f o r  e x a m p l e .  Q u i t e  

p o s s i b l e .  B u t ,  O K ,  i t ' s  n o t  s o  d i f f i c u l t  t o  l e a r n  f l u i d  d y n a m i c s  o n c e  y o u  k n o w  

p h y s i c s .  B u t  i f  t h e  r e q u i r e m e n t s ,  o n  t h e  o t h e r  h a n d ,  a r e  t o  s a t i s f y  t h e  n e e d s  o f  

s u c h  t h i n g s  a s  N O A A ,  o r  t h e  A i r  F o r c e ,  t h e n ,  o f  c o u r s e ,  y o u  n e e d  t o  p r o d u c e  

o t h e r  k i n d s  o f  m e t e o r o l o g i s t s  t h a n  t h e  P h . D . ' s .  T h e r e  i s  t h e  j u s t i f i c a t i o n  f o r  a t  

l e a s t  a  f e w  s c h o o l s  i n  t h e  U . S .  p r o v i d i n g  a  B a c h e l o r ' s  d e g r e e  w i t h  a  m a j o r  i n  

m e t e o r o l o g y ,  o r  v e r y  c l o s e l y  r e l a t e d  f i e l d s .  S o  w e  d e c i d e d  t o  g o  t h a t  w a y .

T h e r e  a r e  n o t  m a n y  o t h e r  U . S .  u n i v e r s i t i e s  e v e n  t o d a y  w h i c h  m a i n t a i n s  t h a t ,  a t  

l e a s t  n o n e  o f  t h e  m a j o r  u n i v e r s i t i e s .  B u t  w e  w e n t  t h a t  w a y ;  I  t h i n k  i t  w a s  a  v e r y  

w i s e  d e c i s i o n  b e c a u s e  w e  g o t ,  v e r y  e a r l y ,  v e r y  g o o d  r e l a t i o n s  w i t h  w h a t  w a s  

t h e n  c a l l e d  t h e  U . S .  W e a t h e r  B u r e a u  a n d  t h e n  E S S A  a n d  t h e n  N O A A .  W e  w e r e  

f u r t h e r m o r e  s e l e c t e d  a  f e w  y e a r s  l a t e r  t o  g i v e  a  s u m m e r  c o u r s e  o f  a b o u t  t h r e e  

m o n t h s  w i t h  t h e  f u l l  s u m m e r  t e r m  a s  c o n t i n u i n g  e d u c a t i o n  f o r  p e o p l e  w i t h i n  t h e  

U . S .  W e a t h e r  B u r e a u .  N o r m a l l y ,  t h e  b e n c h  f o r e c a s t e r s  f r o m  t h e  s t a t i o n s  a l l  

a c r o s s  t h e  c o u n t r y ,  t h i r t y  o f  t h e m ,  w e r e  b r o u g h t  i n t o  A n n  A r b o r  t o  l i v e  t o g e t h e r  

i n  o n e  o f  t h e  d o r m s .  T h e y  l i v e d  t h e r e  a n d  h a d  a  v e r y  t o u g h  c o u r s e - - t h e  o n l y  

t h i n g  w e  d i d  f o r  t h e m  w a s  t h a t  w e  t a u g h t  i t  i n  t h e  p h y s i c s  d e p a r t m e n t  a n d  n o t  i n  

t h e  E a s t  E n g i n e e r i n g  b u i l d i n g  b e c a u s e  t h e  p h y s i c s  d e p a r t m e n t  w a s  a c t u a l l y  a i r -  

c o n d i t i o n e d  a n d  s u m m e r s  i n  A n n  A r b o r  a r e  n o t  t e r r i b l y  p l e a s a n t ,  i f  t h e y  a r e  

n o r m a l  a t  l e a s t .  S o  w e  w e n t  f o r  t h e  u n d e r g r a d u a t e .

T h e  o t h e r  u n s o l v e d  p r o b l e m  i n  t h e  b e g i n n i n g  w a s  w h e t h e r  o r  n o t  w e  w e r e  g o i n g  

t o  h a v e  o c e a n o g r a p h y ,  o r  l i m n o l o g y .  I  a s k e d  a r o u n d  a n d  I  g o t  a s  m a n y  o p i n i o n s
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as I asked for, but I think the consensus was, "Why create a department of 
oceanography in Ann Arbor, midwest, far away from the ocean, must be a 
strange creature." But there was pressure and it came from the outfit within the 
University of Michigan called the Great Lakes Research Institute. That had 
been created quite a number of years before essentially by people who came out 
of the biology, zoology, botany departments because they felt that the Great 
Lakes were a kind of natural research--

END OF TAPE 2, SIDE 2
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Wiin-Nielsen: As I said, there was pressure from the Great Lakes Research Institute because 
they had also brought in what you might call some physical limnologists. John 
Ayers, Jack Hough--perhaps more on the geological side, but also interested in 
the physical aspects. And they kept saying, you can just as well have a 
department of oceanography at Michigan as you can at Woods Hole, because 
we have the Great Lakes and the only difference in the physics is that there is no 
salinity. But that, as a matter of fact, might be an advantage because then you 
can make comparative studies of what is the major role of the salinity.
Otherwise the Coriolis force works, the Great Lakes are large enough to show 
that effect, you have waves, currents, etc.

So the long and the short was that we did include oceanography in both the 
undergraduate and the graduate programs. I think, here again, it was a bit of a 
gamble because we had only one professor, John Ayers, who was an excellent 
physical limnologist, but really had no experience at all in teaching. He had 
been at Woods Hole and then some time at Cornell, and then some time at 
Michigan, but never the professorial type. Well, to remedy that situation, I 
found a young graduate from Harvard, Stan Jacobs. He was highly 
recommended and we took him in and he had a joint appointment with 
engineering mechanics, but really became our major teacher of dynamic 
oceanography, physical oceanography, the theoretical aspects. Later on, we got 
an M.I.T. man, Bert Green, whom we took from Norway where he was on a 
one-year stipend with Arnt Eliassen, so he was well-educated. He came in also. 
Eventually, the first five became I think twenty-two professors, also because 

we took aeronomy in as part of the program, also the undergraduate program. 
That was Fred Bartman, Leslie Jones who had grown up in what was called the 
aeronautical engineering department, later the aerospace, then brought over 
because they were essentially interested in the high atmosphere. So that became 
the department.

The undergraduate program in a couple of years had sizable numbers of 
students in it. I think it saved the department because the favored ratio of those 
days was faculty to student and, rather the reverse, the undergraduate program 
helped a heck of a lot in securing university funds to come into the department. 
Otherwise, I should say that this started in 1963, and for the first five years, I 

think we were really in an easy situation with respect to research funds from 
various sources. This was really the good old sixties, the happy sixties, there
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was still lots of money to get from the National Science Foundation. With the 
division we had, with some theoretical people who went to the National Science 
Foundation, the old group had very good contacts in what is now E.P.A. They 
worked with the Detroit Edison Company, they worked with the Atomic Energy 
Commission, they had their first Ph.D. student, Gene Bierly, anchored in the 
Atomic Energy Commission, so they had their person down there. Later on of 
course, Gene moved over to the National Science Foundation and I am sure he 
is absolutely neutral with some slight leaning towards Michigan, if you can put 
it that way.

Similarly, the power companies--all these were very good in providing money 
so that the general rule was that a graduate student in the first year, he was not 
only guaranteed admission, he was also guaranteed either a teaching fellowship 
to assist in the synoptic lab or in the general undergraduate courses, or a half
time research assistantship. At that time, we paid them $3600 for the academic 
year. On that, they both had to pay tuition and live. I don't think they had too 
much money. But they had cheap housing in the graduate student housing and 
tuition was not at that time what it is today, $600, I think it was, for the year, for 
in-state, and double that for out-of-state students, a not too difficult amount of 
money to set aside.

The graduate program in meteorology was of course already in existence.
When I came, there were about thirty students in it. Some, five or six, Air 
Force people who came in for a year and a half to get a Masters degree, others 
working on their Ph.D. There was a lot of interest in those days in getting into 
graduate school in the fields of meteorology and oceanography, so I think we 
rose up to about seventy-five to eighty graduate students at one time. Now I 
recall these were certainly not all of them Ph.D's. A good fraction of them 
actually stayed only for three semesters, trimesters they were called. You could 
actually finish the formal course requirements for a Masters degree in about a 
year to a year-and-a-half, depending upon the speed with which you moved. So 
that worked, altogether it became rather a heavy department with its three 
branches of aeronomy, oceanography and meteorology. We started early with a 
student council which I negotiated with so they could have--so at least we could 
adhere just as much as possible to the requirements which they had.

The salaries at Michigan went up, followed the inflation rather well, so we were 
not badly off. My own work, in addition to being the department chairman, was 
a continuation in the first years of what I had done out here. Later on, although 
I was all the time amply supported by the National Science Foundation, we 
moved in other directions, and I was very lucky to get a whole number of very
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good graduate students with whom I still keep--well, I still keep in contact with 
some of them at least. The early, if  I may talk with envy about the graduate 
students, the early ones I took over from others were Ananda Vernekar, who is 
now at the University of Maryland, did his Ph.D. on the mean meridional 
circulation and what maintains that. C. H. Yang, also called Ken Yang, who 
has been in his whole professional career at Air Force-Cambridge, worked on 
some data studies of non-linear cascade processes as we would call them today 
and did a theoretical study on the non-linear aspects of the baroclinic instability 
problem. It turned out that that was never published because Joe Pedlosky 
came first, and they were too similar. But that was an accident; actually, we 
didn't know that Pedlosky worked on it at the time. There was a fellow named 
Jim Bradley, who was an excellent intellectual property to have. But on the 
edge between what I might call very intelligent and slightly insane. He of 
course went out of meteorology later on, but that's too long a story to tell here 
and he's not related to our main topic.

Jacques Derome now sits as a professor at McGill University. Leonard 
Steinberg, Norman McFarlane--we had a good amount of Canadian students, 
not only because Michigan is close to Canada, but also because Wendell 
Hewson and Gerry Gill had very good contacts up in Canada. George 
Lawniczak, the only Navy officer who came to Michigan and got a Ph.D. 
Marvelous character. He used to have a big sign in his little office in the 
building where the graduate students were hanging out at the time: "Love thy 
neighbor, but do not get caught." He lived up to that. Lars Olsson from 
Sweden. Joe Sela, from Israel.

Then, the first time I left Michigan, for a short while, was in 1969 after I had 
been there for six years. I accepted during the summer term, a teaching position 
at the University of Santiago in Chile in South America. There I met a group of 
three young men who were essentially wanting to be a geophysics department. 
There was one named Humberto Fuenzalida, who I convinced to come to the 
University of Michigan. The other two got Ph.Ds in the United States as well, 
one at Wisconsin and one at Cornell. But all three went to the U.S. and got 
their degrees, and are now working together again, but on a much better footing 
than before.

The last of my personal graduate students was Mike Chen, who is now at Iowa 
State University, and as far as I can see, the only one who sticks to the latest 
studies. His niche is there, he's very good at it, and he has continued that.

There were other people who were not on the faculty, but who were visitors in
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Ann Arbor. I got a request from Erik Palmen from Finland if a young Ph.D of 
his could get a year as a research associate at Ann Arbor, Eero Holopainen, who 
is now the professor in Helsinki. He came and stayed for one year. Phil 
Merilees, who is shortly to join NCAR, was also a research associate at 
Michigan for a rather short time. He had itchy feet at the time, and went from 
Michigan to Florida, and worked out of Florida State for awhile, not too long, 
and then back to McGill where he came from and then of course, on to Toronto. 
We got Ferdinand Baer on the faculty from CSU, a very happy addition, I 

think, because he, Stan Jacobs and Epstein and myself really formed the 
dynamics group more than others. We got Warren Washington to be--what did 
we call you, an adjunct professor? That was the title which was used for the 
NCAR people who had affiliations with the universities. Also, a very 
interesting term you spent at Michigan. That, I think, was in the times of 
George Lawniczak and--

Lars Olsson.

Lars Olsson. Then of course we had some eternal students like Alan Murphy, 
who took forever to get his Ph.D., but eventually got it and has been doing 
excellently, I think, in his little niche. He is of course known as the fellow who 
deals with statistics in all kinds of matters, but mostly in the prediction game. 
He took many, many years to get his Ph.D, but once he got it, he took off.

Otherwise, I think Michigan was a long, happy period. I liked the academic 
life. I had lots of contacts with other branches of the university. I know that I 
played 6,432 sets of tennis against Professor Jerome Jelinec, who was in the 
music school, and a very fine cellist. He told me so because he kept track to the 
day I eventually left Michigan, and he had a score for each set. But it took ten 
years to play all these sets of tennis. But it was a happy period.

Maybe things started to go slightly the other way towards the end. Not because 
Michigan in any way changed, not because the department changed, but really 
towards the end of the sixties, the student revolution, which is talked so much 
about in Europe and which really started in France, also spread to this country. 
At the same time of course, it was the Vietnam period, which created also 
within the universities a lot of uncertainty. There used to be many, many 
discussions among the graduate students over what the chances were of getting 
drafted, what you would do in that situation--would you go or wouldn't you go, 
and so on. And, of course, it also created what I think was called at the time, 
civil disobedience. We had our share of that at the University of Michigan. 
First, I think the movement by the black students to get more representation on
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the faculty, and not only in the athletic department, but across the university. 
Furthermore, of course the admission policies. Then, when the Vietnam period 
came, things became more violent. I remember on one occasion, after we had 
got a new president called Robert Fleming, who came from Wisconsin and had 
been a professor there but also a labor negotiator. They actually chained him at 
one time to the door of his own office and kept him there for awhile. He 
negotiated himself out of that situation, by the way, quite nicely. There were 
violent times. I remember sitting in the east engineering building when the Ann 
Arbor Bank blew up. It was just at the corner between east and west 
engineering, on a Saturday afternoon when there was a football game on. 
Nobody around.

It was difficult for us actually, really to understand what was going on. The 
college of engineering, where we belonged, has never I think, been considered a 
terribly liberal institution. Engineering colleges normally are not that--there 
were certainly a few liberals, but I remember being scolded by the dean because 
I had created a student council. One was not to talk with students. They were 
just to come to classes and get good grades and graduate and go away. There 
were some social aspects of this they didn't quite understand. As it turned out 
later on that our department actually did a very, very good thing because there 
was a mechanism by which one could avoid the confrontations because we 
could talk. The same dean, later on, actually gave me his apologies because he 
said, "Well, you were the only one who really saw what was happening. The 
rest of us were just wooden heads."

I went away from Michigan three times. I already told you about Chile. It was 
only three months. Then I had a full sabbatical year as a visiting professor at 
the University of Copenhagen, 1969-70. Then I went back to Michigan again. 
Then I had another visiting professorship at the University of Bergen in 
Norway, 1971-72. I could have stayed there, didn't like to, went back again to 
Michigan. And then we actually come now to the period called "ECMWF."

At times, Europe gets a shot in the arm. That's when they realize they have 
fallen behind those we Europeans compare ourselves with, normally the USA, 
and Japan. It comes every ten-fifteen years. We are just going through a period 
in Europe right now of that kind, but certainly the Space Age, computer 
technology, technologies in the airplane industry and so on, was quite obvious 
to Europe in the sixties, that really they were not following along. One had at 
that time the European Economic Community, but consisting only of the 
classical six countries, the Netherlands, Belgium and Luxembourg, France, 
Germany and Italy.
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It started as a coal and steel union, and later became the EEC, the European 
Economic Community, which was then in 1972 joined by Ireland, the U.K. and 
Denmark. They formed a commission for science and technology. They 
created projects of a European dimension. Project #73 was put in by the 
meteorologists, and the idea was to create a large, common meteorological 
computing center because they realized that machines were expensive and one 
could share. So it was known as the EMCC, the European Meteorological 
Computing Centre. That project got a lot of support, also from countries from 
outside the EEC which were invited to participate--Sweden, Finland, Austria, 
Switzerland, Spain, Portugal and Greece, Turkey--all these countries. It was the 
single project that made the fastest progress among all the others which existed. 
It's the only project I know of which has been converted to mortar and stone, 

has a building and so on. Some of the others have been quite successful, but it 
is probably the outstanding project which came out of that.

Plans for that were essentially finished by 1970-71. Then they got into a hassle: 
how should the convention be weighted? Well, they had lawyers to write a 

convention, they had finance regulations, they had personnel regulations, it took 
them ten months to decide what the working languages were going to be. But 
then there was a bright idea which, as far as I know, came out of Holland, 
actually. They had good connections in the United States, and one of the things 
which they had noted was that Kiku Miyakoda, from GFDL, in 1971-72 had 
made a series of experimental medium-range forecasts. I think they were made 
to twelve or fifteen days. But at least Kiku had been able to demonstrate that 
the chances were very good for extending the forecasts, which at that time were 
normally limited to 72 hours--that was a long forecast at that time. But that 
they could be extended, hopefully, a good bit longer provided it was done 
globally, provided the models were equipped, or putting it another way, 
provided physical processes were introduced in the models because the hope 
was to come so far out in time that one actually could cover both the birth, the 
lifetime, and the dissipation time of a cyclone, a typical cyclone. And that of 
course we knew in advance, that meant a week or more. And then you need 
both the creation mechanism and the dissipation mechanism.

Well, so around 1971, the Dutch proposed officially: "Let us change this, so it 
is not only a European meteorological computing centre, which it can also be. 
But the centre should have a purpose of a meteorological nature. It should be 
operational, it should make medium-range weather forecasts. Apparently the 
Dutch were supported very much by the French and the Germans and very little 
by the English. This project caught fire. They all agreed, "Yes, that's the way
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we'll do it." Then they went back and changed all the official documents so we 
now described this situation instead of the earlier one, and by 1973, they were 
ready. The final decision was going to be made, where is the darn thing going 
to be?

They invited all the countries participating to send in offers to be the host 
country. I think five were received. Italy, Germany and France all wanted it.
So did Holland and so did Denmark. So they formed a committee, they traveled 
around and looked at all the sites, they wrote a report, the Interim Council, as it 
was called at the time, met. They decided unanimously that the European 
Centre for Medium-Range Weather Forecasts should be located just north of 
Copenhagen, Denmark. And that was the decision by the council, and then 
U.K. reacted. Sir John Mason got himself into gear and he issued an edict, 
"Either the centre is in England or we won't play ball." I think most of the 
people were of the attitude at that time, "Well, O.K., so if you don't want to play 
ball, don't play ball. You can save your own island, and that's fine with us."
But then, Mason brought it even higher. He had a very good relationship with 
Prime Minister Heath, who was the Conservative Prime Minister at that time in 
England. Heath was, as you perhaps know, a devoted sailor. And consequently 
he depended very much upon good weather forecasts. Mason had a good 
relationship with him.

So he talked with Heath about this problem, and Heath said, "Well...we really 
must do this at the high diplomatic level, but it turns out that shortly there will 
be a visit by the Queen and myself to Germany. We will work it out with the 
Germans." And then there was, as is very often the case in Europe, a little bit of 
horsetrading outside the meeting hall. U.K. said to Germany, "You can have 
the European Patent Office; we want the European Weather Centre." They 
decided, and with the voting patterns as they are in Europe, nothing could be 
done about it. So England got ECMWF. When I first visited England, I stood 
with Mason and Knighting in the building which was the bar/restaurant for the 
college which they have there, and Knighting said to me, "Yes, over there, over 
there in the swamp--that's where ECMWF is going to be." And that's where it 
is.

It's a swamp?

It's a swamp. We had to go through a few more investigations to see if we 
could build on it.

When the Centre moved to England, then of course, they had to give something
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Washington:

Wiin-Nielsen:

to Denmark, so they selected a Dane to be the director. So that's the way in 
which it was offered to me to come to Shimfield Park or to Bracknell first to get 
this thing going. I thought that was one of these offers which you get only once 
in your lifetime. Not out of any disenchantment with Michigan, but simply 
because this was an opportunity for European meteorology to finally put its 
mark on the map. I accepted it in January, 1974. The appointment came 
through on the 23rd of December, and they asked me to start on the first of 
January. Which I didn't do, I actually went to Australia for some IUGG meeting 
I had promised to participate in, but then directly from there to Bracknell.
Mason had to live up to his promises; he had given us forty offices at the top of 
the Social Security, and I was the only one employed. It was in the middle of 
the oil crisis. I worked on the east side in the morning, and the west side in the 
afternoon because we couldn't use electricity. There was some tall man in a 
uniform who came and shook his head whenever I put on the lights. This was 
January; it's dark in England at that time. I worked very much in Brussels, 
which was the headquarters of the EEC. We got the interim council to 
continue, we had a scientific advisory committee, and I could hire staff 
immediately--it just took some time to get them there.

The first two I hired were Lennart Bengtsson from Sweden (I don't think I could 
have kept him out of the Centre, even if I had tried--he was very, very keen on 
the idea). It took more to convince Jean Labrousse from France that he should 
come and head up the operational activities. I knew he was an excellent man, 
but the French are somewhat more complicated to deal with. Not Jean 
Labrousse himself, but his bosses in France until we finally got him released. 
They were the first two. Then, Joachim Kuettner. He was running a part of the 
WMO Programme--GATE. He had the GATE office, and that was going to 
close down shortly thereafter, so I could inherit his secretary, Jane Ryder. The 
fastest typist in the world, no doubt. And no errors. She was very, very good. 
Other things she couldn't do, but type she could. And thereafter, we got a 
German administrator, Baron Wolfgang Dieter von Noorden, a German 
nobleman, a terrible choice. He was really a pain in a certain part of the body 
while we were working with him, but he was simply enforced upon us. And 
then, we started to hire and I think in 1975 we were about twenty people.

Let me ask you a question here. I recall Lennart coming to NCAR sometimes to 
run our computers...was that after he joined the Centre?

No, that was before. Lennart had itchy feet; he had good connections in 
Monterey, and I think he spent--long before he came to the Centre--maybe 
1970, a year at Monterey. And I also know that he had very good contacts at
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NCAR, and was here for awhile. I don't know how long. But he certainly was 
well-acquainted with the United States. I also remember during one of these 
visits he also came to Ann Arbor, and the kids thought he was such a funny 
person because his English left something to be desired at the time. But 
enthusiastic he has always been, and he continues to be.

The Irish very much wanted to be at the Centre. That was really an opportunity 
for Irish meteorologists to get out of Ireland for awhile. I think we have had 
many more Irishmen than they really deserve at the Centre, according to their 
contribution, which is very small. But there were good ones--I think perhaps 
the most well-known is Tony Hollingsworth.

I was told, at the time, by the people who hired me--and that was Sussenberger 
from Germany, Gosset from France--they were really the negotiating 
committee. They said, "We want you to be the director of the institution. We 
want you to do one more thing. Could you do everything possible to prevent 
the ECMWF from being influenced too much by the British Met Office? In 
other words, keep John Mason at a distance, and let him not consider and let 
him not treat the European Centre as if it was some subdivision under the 
British Met Office, which he would love to do." I had many, many fights with 
John Mason; he really wanted to take over everything. He had absolutely 
nothing to do at the European Centre except when there was a council meeting.
I had thrown him out of the door several times by telling him: "You are on 

European property, you are not in England any longer. Will you please leave 
the property and stop?" I mean, he really wanted to take over the whole thing. I 
found out later on that it was probably some kind of a test which he put me to, 
because it turns out that the last thing he wants around him are "yes-men." If 
you just say, "Yes, sir, I agree, sir," then he considers you as the dirt. And then 
he will tramp all over you. But if you put up a reasonably good defense, if  you 
can maintain your point-of-view, even in adverse situations, then he respects 
you. And when you finally get to the point where you really speak against him, 
then he respects you even more. We have become very good friends in spite of 
the fact that we really fought for three or four years at about an even level until 
he gave up and said, "O.K. He's good enough, the guy over there."

So he had become--I wouldn't say a friend, nobody can be a friend with John 
Mason--but a good acquaintance. And a good exchange of funny stories and as 
you know, Mason can entertain you from here to eternity with all kinds of more 
or less likely stories. But anyway, we got the British Met Office at a distance, 
we got some very good people out of it because when he realized that he 
couldn't fight us Europeans, then he decided to join us. And then he became

55

55



AMS-TRIP: Wiin-Nielsen

very cooperative. We got Roger Newson out of the British Met Office--he's 
now with WMO. We got Dave Burridge, who is now the head of the research 
department, we got a whole string of people who were there for three years and 
then went back again. People such as Lorenc, who did some very good work; 
Templeton, who was equally good. Of course, it was not England and Ireland 
alone, it was from the whole of Europe that we had to get people in. So we got 
five years to put an operational product out, from 1974-1979. We started 
operations in November, 1979, at which time it had been already decided that I 
was going to go on to WMO, but the six years I had in England were probably 
the years where things were the most complicated. I had absolutely no 
experience being a kind of European politician or diplomat, which was 
necessary, because yes, they wanted the Centre, but they weren't really quite 
willing to cough up the money. We had terrible fights in the finance committee 
and the council before we decided on the budget for next year. I was assisted 
very, very much by both Lennart and Jean Labrousse. They were very good 
negotiators, they were much better than I was in defending the scientific and 
technical program because they knew every detail of every contract of every 
little bitty thing which was necessary. And occasionally, if  you want a council 
to agree, you can either play the high road or the low road. Now, the low road 
is the one where you simply swamp them with facts, which tells them that you 
really know your business. That may convince them that you're worth giving 
money to. That was Jean and Lennart who traveled that road. I could take the 
higher one and speak in more prophetic terms about all the great things we were 
going to do--that convinced some of them. And eventually, we always got a 
budget. And I remember saying, at least the last time, "You know, Jean and 
Lennart, we really can't complain, we are always getting what we ask for, but 
it's the way in which we are getting the money that is so difficult." My 
secretaries, who of course also served to distribute documents for the council 
meetings and so on, we always had a reception the last evening after everything 
was done. We invited the ladies in and so on. But that was also the time of the 
November meeting that we had to agree on the budget for next year, and they 
said that they could read how things were going on the color of my head. If it 
was kind of normal, we were very close to a peaceful finish. If it was red, we 
were in difficulties, but not too much. If it turned violet, then we were really 
about to lose. And then when it changed to red again, then things were O.K.
We sometimes had them wait, these ladies, two hours for their cocktails or their 
drinks because they couldn't settle on the darn budget. And it was never a 
matter of say, eight millions or ten millions--that was decided long before. It 
was little bitty things--were we going to be permitted to have a seminar, were 
we going to be permitted to have an account which actually paid page charges 
for publications? They could not understand it--they thought we were making
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money on our publications, and we told them, no it's entirely the opposite. We 
have to pay some money to have our work published in recognized journals. 
And they asked, "Why do you need recognized journals, you could get it 
published anywhere, you could publish it yourselves."

"But that's not the way it's done." On and on it went...but most of the time we 
got what we wanted, with a few defeats quite naturally on the way. And I think 
in a sense, that was perhaps the activity I was engaged in of which I'm mostly 
proud. It worked, it's still working, I think it's in there to stay. And of course, I 
must have been very lucky in selecting Jean Labrousse and Lennart as the first 
staff members because they have both been directors by now, and when Lennart 
retires, then an entirely different period will start. He really represents 
continuity back to day one.

Then, after ECMWF, which I think is the finest institution in the world for its 
particular purposes-- I could probably talk for a long time about ECMWF and 
the various events which took place, but it was again one of these situations 
where a mixture between hard work and a lot of fun created the right kind of 
balance. We used to arrange excursions up and down the river for the staff in 
the summertime, we used to make cheap trips to Cornwall and Wales on a 
Sunday, because it was mostly foreigners who were over there. We arranged 
summer tennis tournaments and the English got us to play cricket and we got 
them to play softball. It was a fine period as long as the weather decided to be 
reasonable. It is not a delight weatherwise to live in Southern England, but it's 
mild at least.

Otherwise, I think both Lennart and Jean were probably considered by the 
junior staff as some kind of slavedrivers...

END OF TAPE 3, SIDE 1
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Wiin-Nielsen: ...I should mention, since we are doing this for the American Meteorological 
Society, that in the early years we got tremendous help from the United States 
to get a flying start on ECMWF. I turned to Joe Smagorinsky and asked him for 
a copy of his GCM (General Circulation Model). I fully expected Joe, with his 
attitude, to say "no," but I thought well, I'll ask him anyway. And Joe thought 
for awhile, and he said, "Are they really going to have my model and make 
European forecasts out of that? It's probably not well-suited for that." But he 
finally said, "Yes, but under one condition. You send a man over here, 
qualified, has to be at the doctorate level, has to have some experience, and he 
stays at GFDL until he understands in every detail the way the model is 
designed and that it is not a black box--he really understands." I said, "That's 
fair enough." So we selected Tony Hollingsworth, and Tony, was, I think, for 
four or five months at Princeton. We paid for the whole thing, but he came 
home with the model. I turned to Yale Mintz and asked him the same, because 
he had this nice, two-level fast primitive equation model which had even had 
some of the best simulations I had ever seen of the general circulation, and there 
I expected to get a yes. I got a yes, and then I said, "Can we send somebody to 
really understand the model?"

"Well, he can read that in the report. It's all written up."

I said, "Yes, but it also has to be run, and we actually would like to send 
somebody."

"Who do you want to send?"

"There's a fellow called Robert Sadourny from France, who has earlier been..." I 
didn't have to say more.

"Yes! Him we will receive, nobody else." So I had to go and get Robert 
Sadourny convinced that he should spend half a year in Los Angeles, which he, 
by the way, I think, enjoyed. So he came home with the next model. In the 
meantime, we had got a 6600 installed in Kuettner's old space for the GATE 
program, and we got that up and running. And we actually ran some 
experimental medium-range forecasts on both the Mintz model and the 
Smagorinsky model, but I think mainly what they did for us, these two, was to
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show us the general structure of things as they were and from a detailed study of 
these two models came, actually, the working plan, where Lennart and I agreed 
upon, how we were going to approach designing the ECMWF model. I think 
you also know that Lennart is rather an impatient soul, and he wants results. He 
said, "What we will do is study the whole literature of a given parameterization. 
We will test them to the extent that it is possible, we will select the best, and 

that will go into the model." And that was the way he approached things, in a 
very un-philosophical, engineering-type of way, and out of that came an 
analysis scheme, out of that came a convection scheme, out of that came the 
prescription for when large-scale precipitation should fall and when it should 
not. Out of that came the treatment of land surfaces and ice. Out of that came 
the first assumption, of which we were actually wrong. We thought at the time 
that we could get away with using climatological sea-surface temperatures.
That does not work. You actually have to have the most recent sea-surface 
temperature you can put your hand on, and I think now they replace them every 
third day or something like that.

Lennart steered the program as a dictator, he put two men on each job, had a 
staff of about fourteen, fifteen people. He required every single scientist to 
program himself, the whole thing. There were no programmers at the ECMWF 
and there never have been. I didn't quite agree with it, but if that was the way 
he wanted to work, O.K. He didn't drive people away, apparently, because he 
was also a very humorous guy. Jean in the meantime worked very hard with me 
on trying to get a suitable computer for us. Now, when I came in January, 1974, 
during the first few months, I really had my doubts because I had no other 
information than that IBM was not terribly interested, CDC was working on 
something, but it was at least several years out in the future before that could 
come. But then I heard that a certain Seymour Cray had left CDC because they 
didn't agree with his plans for the next generation of computers. I had met 
Seymour Cray already when I was at NCAR, because we bought CDC machines 
early in the game. I called Seymour Cray and asked if I could come and see him 
and he said yes, that I could. So I flew over there, to the woods where he lives 
up in Wisconsin, and he showed me a half-done Cray-1, which was still in the 
horizontal mode--he hadn't put it up yet. He described in general terms what 
that was. I've always had a lot of confidence in him as a computer designer, and 
I think I knew already at that time that that was probably the machine we were 
going to have, if  I could convince the Europeans to buy it. So that's eventually 
what we got. It was not so difficult to convince the Europeans; they trusted us 
when we said something about speed and capacity and storage and so on, but 
what they were really afraid of was that here was this so-called Cray Company-- 
who were they? How large was it? How much backing did they have of
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I said, "They haven't sold any."

They said, "This is terrible--you can't do things like that." Finally, they ordered 
me back to Minneapolis to find a proper law firm, which could represent 
ECMWF in the contract negotiations with Cray. They were so afraid of being 
lured into dealing with a tiny little company that might go bankrupt in the next 
years. I think they would rather have waited. And I said, "Don't be afraid 
because we have an agreement with Cray that we only pay as we go for the first 
few years." The first machine (we really got the prototype after it had been in 
Texas) was on a lease arrangement, so the risk wasn't terribly large, but they 
sure were afraid of it. And only after the machine was installed, after they saw 
that things really were as they had been told, after they saw the "up" time being 
98-99% on a 24-hour basis, then they were convinced. And when we actually 
bought the first machine, they had no hesitation at all.

Lennart continued his model development and by 1979, he was quite sure that 
he could get a decent five-day forecast. And on that basis, operational 
forecasting started in November, 1979, at which time I went to become the 
Secretary-General of the WMO in Geneva, and that was a job totally as an 
administrator, totally a gray person without any opinion on anything, that's the 
way the Secretary-General is supposed to work, being the servant of everybody.
I think I didn't fit into that situation terribly well. I would say that I perhaps 

have nobody but myself to blame for actually running for office, which is the 
only time in my life I have been running for an office where you were elected by 
votes. That's perhaps my own fault. But I really regret having gone to WMO 
because I think I wasted four years of my time speaking from a professional 
point of view. Furthermore, my wife and I were very happy living in England, 
not terribly happy living in Geneva, which is a strange, artificial community. 
Yes, we saw the world. I don't think there was a single year of the four years I 
served in Geneva where I was not at least once on each continent, except 
Antarctica, every year. A horrible, tiring schedule. I suppose I have the normal 
Nordic Lutheran ethics, and when you have taken on a job, you carry it through, 
but it was without enjoyment. I really think I was very happy getting out of the 
WMO job. Another type of person than me fits into that situation perhaps more 
like Sir Arthur Davies who had the job for twenty-four years. He really knew 
all the tricks of the trade. I didn't. Furthermore, I became the Secretary-General 
at a period where the African continent, not only in WMO, but also in the other 
U.N. agencies were pushing very hard to get their people in on the high posts. 
They got it after four years in WMO, finally. They have other representatives
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Washington:

I don't think there's much to tell about my years at WMO except I did enjoy part 
of the traveling. I saw things I otherwise wouldn't have seen. I've been in 
China many, many times. I have been in both North and South Korea. I have 
visited plenty of the states of Africa and Latin America, and I think I covered 
two-thirds of the 157 member states in this traveling activity, which was mainly 
to prepare the ground for the technical assistance which all the developing 
countries get through WMO, and the United Nations Development Programme. 
I traveled to New York twice a year to sit on the administrative council chaired 

by the now not so famous, but rather infamous Secretary-General Waldheim, 
who was in a sense, my boss. We were an independent agency, but we 
belonged to the U.N. family and he was the Secretary-General of the whole 
U.N. I met many people in those years--diplomats, directors of meteorological 
services and so on. From the point of view of a tourist, yes, interesting. From a 
professional point of view, truthfully, drudgery. Paperwork, and quite empty in 
a sense. Because if you are not a developing country where there is a direct 
benefit from belonging to WMO, I think it could be said that a country such as 
the United States, a country such as Denmark clearly can exist quite happily 
without WMO. We get nothing from it; the United States only gives to WMO 
through its very large contribution, through the very nice attitude which exists 
in NOAA where they want to help building the global network, but quite 
frankly, I think most of the industrial nations could be without WMO. The 
developing world cannot. It's perhaps good to have a WMO, but for scientists 
or technicians such as myself, it's a very empty place, no challenges of any kind 
and to just be a polite boy hovering around all the time is not very nice, you 
know that.

That's not my style, I was happy to get out of it and I should say...they do pay 
very well. So there was not a financial problem there at all. It was very good. 
So I think that finished then, in 1983, at which time, after almost thirty years, I 
made full circle and returned to the country where I came from and they gave 
me a job which was vacant, as director of the Met Service. I have served in that 
job about three years, and that had many human and cultural aspects which I 
enjoyed, returning to a country where you at least know the language and can 
write it and so on. From the point of view of family and so on, it has been very 
nice to come back.

Itchy feet I have too, so that's why you find me back here again.

Thank you.
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END OF INTERVIEW
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