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There a r e  t h r e e  c y c l e s  i n  c l i m a t e  and weather  t h a t  a f f e c t  t h e  n o r t h  
c e n t r a l  p a r t  of t h e  Uni ted  S t a t e s .  They a r e  (1 )  a l ong  term c y c l e  of 
g l o b a l  t empera tu re  changes ;  ( 2 )  an 18.5 y e a r  wet and d r y  c y c l e ;  and ( 3 )  
t h e  E l  Nice c y c l e .  

Global  Temperature Changes 

The g l o b a l  t e m p e r a t u r e  c y c l e  is  about  a c e n t u r y  long .  During each 
of t h e  p a s t  s e v e r a l  c e n t u r i e s  t h e r e  has been a c o o l e r  p e r i o d  fol lowed by 
a warmer pe r iod .  The g l o b a l  t empera tu re  c y c l e  is caused by changes i n  
incoming r a d i a t i o n  t h a t  r e a c h e s  t h e  e a r t h ' s  s u r f a c e  and t h e  amount of 
h e a t  t h a t  is  absorbed  i n  t h e  lower atmosphere.  

Global  t empera tu re  r e c o r d s  were s t a r t e d  i n  1880. There was a 
warming t r e n d  from 1880 t o  about  1940, and a c o o l i n g  t r e n d  from 1940 
u n t i l  about  1980. The 1980s have been warmer t han  t h e  1930s and 1987 
was t h e  warmest y e a r  on r e c o r d ,  b r eak ing  t h e  r eco rd  s e t  i n  1981. 

There is good ev idence  t h a t  t h e  c o o l i n g  t r e n d  was caused by changes 
i n  t h e  t r anspa rency  of t h e  atmosphere.  There was d e c r e a s i n g  vo lcan ic  
a c t i v i t y  u n t i l  1940 and i n c r e a s i n g  v o l c a n i c  a c t i v i t y  a f t e r  1940 u n t i l  
about  1980. 

There has been a g r a d u a l  i n c r e a s e  i n  greenhouse  g a s e s  over  t h e  p a s t  
c e n t u r y ,  p a r t i c u l a r l y  carbon d i o x i d e ,  n i t r o u s  o x i d e ,  and methane. The 
v e r y  warm 1980s may have been caused by t h e  greenhouse  e f f e c t .  

The impor t an t  p o i n t  f o r  a g r i c u l t u r e  is t h a t  we a r e  i n  a g l o b a l  
warming t r e n d ,  and a s  l o n g  a s  t h e  warming t r e n d  c o n t i n u e s  we w i l l  have 
more 100 degree  days  when we have s p e l l s  of d r y  weather  d u r i n g  t h e  
summer months. 

A second impor t an t  p o i n t  i s  t h a t  o t h e r  f a c t o r s  can  outweigh t h e  
greenhouse e f f e c t  a s  t hey  d i d  from 1940 t o  1980. The g l o b a l  t empera tu re  
cou ld  become c o o l e r  a g a i n  i f  t h e r e  a r e  a c l u s t e r  of y e a r s  w i th  
c o n s i d e r a b l e  v o l c a n i c  a c t i v i t y .  
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The Wet-dry Cycle of 18.5 Years 

The c y c l e  of r e l a t i v e l y  wet yea r s  fo l lowed by r e l a t i v e l y  d ry  y e a r s  
is  caused by changes i n  c i r c u l a t i o n  of t h e  atmosphere of t h e  middle 
l a t i t u d e s .  The d rough t  of 1988 was caused by s t a t i o n a r y  h igh  p r e s s u r e  
systems t h a t  d i v e r t e d  t h e  j e t  s t ream and t h e  accompanying s torm sys tems 
f a r t h e r  n o r t h  away from t h e  Corn B e l t .  

The d r i e r  p e r i o d s  of t h i s  c e n t u r y  c e n t e r e d  on 1900,  1917, 1936,  
1955 and 1974. There  were c l u s t e r s  of very  f a v o r a b l e  y e a r s  r i g h t  a f t e r  
1901, t h e  19209, 1940s ,  1960s and a f t e r  1977. 

T ree  r i n g  s t u d i e s  i n d i c a t e  dry  p e r i o d s  r i g h t  a f t e r  1800,  1820s ,  
1840s ,  e a r l y  1860s and around 1881. The d r y  c y c l e  has  a p e r i o d i c i t y  of  
18.5 y e a r s .  The nex t  d r y  c y c l e  should  c e n t e r  on about  1992. 

The d r y  p e r i o d s  have been warmer, p r i m a r i l y  because t h e  s u n ' s  
energy  h e a t s  t h e  a tmosphere  r a t h e r  t han  be ing  d i s s i p a t e d  by e v a p o r a t i n g  
mois ture  from s o i l s .  Also because of l e s s  c l o u d i n e s s  and t h e  tendency  
toward warming under  h igh  p r e s s u r e .  

There is  a  n e g a t i v e  c o r r e l a t i o n  between summer t empera tu re  and 
y i e l d s  of corn  and soybeans  i n  t h e  U.S. Corn B e l t  because  d r i e r  summers 
a r e  warmer summers. 

The El  NiSo Cycle  

An E l  NiKo o c c u r s  abou t  every  3 t o  5 y e a r s .  The r e v e r s e  t r a d e  
winds phenomenon b e g i n s  a s  a  warming of t h e  e a s t e r n  P a c i f i c  Ocean 
s u r f a c e  o f f  t h e  American c o a s t  caused by a  r e v e r s a l  of e a s t e r l y  t r a d e  
winds t o  t h e  wes t .  Warm wa te r  mig ra t e s  eas tward  r e s u l t i n g  i n  warrner- 
than-normal w a t e r  o f f  Mexico and South America. 

During an  El  Nizo e v e n t ,  d rynes s  impacts  A u s t r a l i a  and Indones i a .  
The s o u t h e a s t e r n  Uni ted  S t a t e s  has c o l d e r  and w e t t e r  w i n t e r s ,  and t h e  
Corn B e l t  ha s  more r a i n  i n  t h e  s p r i n g  and e a r l y  summer. Records from 
1891 t o  1982 i n d i c a t e  t h a t  nea r  normal o r  b e t t e r  co rn  y i e l d s  occu r r ed  
du r ing  E l  Nifio y e a r s .  

None of t h e  major  d rough t s  i n  t h e  Corn B e l t  occu r r ed  d u r i n g  a n  E l  
Niso y e a r .  The d r o u g h t s  g e n e r a l l y  occu r r ed  i n  a  y e a r  a f t e r  t h e  E l  NiKo 
faded  away. 

The d r o u g h t s  of 1974,  1977,  and 1980 occu r r ed  between E l  Nice 
e v e n t s .  The d rough t  of 1983 occurred  a t  t h e  end of t h e  most s e v e r e  E l  
Nizo event .  The d rough t  of 1988 occu r r ed  t h e  y e a r  a f t e r  an El Nizo 
faded away. 



I t  i s  becoming r ecogn ized  t h a t  t h e  E l  Nizo is  a  c y c l e  w i t h i n  
i t s e l f .  The u s u a l  p a t t e r n  u n t i l  1977 was f o r  t h e  w a t e r  a l o n g  t h e  
American c o a s t  n e a r  t h e  e q u a t o r  t o  t u r n  c o l d e r  t h a n  normal a t  t h e  end of 
t h e  c y c l e .  That d i d n ' t  happen from 1977 t o  1988,  b u t  i t  d i d  t u r n  c o l d e r  
t h a n  normal i n  t h e  summer of 1988. 

The pe r iod  from 1956 t o  1973 was a  time of r a t h e r  benign weather  i n  
t h e  U.S. Corn B e l t .  There was no major d rough t  d u r i n g  t h a t  1 8  y e a r  
p e r i o d .  But i n  t h e  p a s t  1 5  y e a r s  we have had f i v e  d r o u g h t s ,  a l l  
o c c u r r i n g  a s  a  p a r t  of a n  El  n i z o  cyc l e .  

The next  El  NiKo i s  expec ted  i n  about  1990,  g i v e  o r  t a k e  a  year .  
Assuming a  Corn B e l t  d rough t  t o  be a  p a r t  of t h e  c y c l e  a g a i n ,  we can  
expec t  a n o t h e r  d rough t  n e a r  o r  i n  1992. 

One impor t an t  c a u t i o n :  A major  v o l c a n i c  e r u p t i o n  i n  t h e  lower 
l a t i t u d e s  could  u p s e t  t h e  t i m e t a b l e .  

I n  summary, based on c l i m a t o l o g i c a l  r e c o r d s ,  my e s t i m a t e  of t h e  
s i t u a t i o n  is  t h a t  we a r e  i n  a  g l o b a l  warming t r e n d ,  i n  a d r i e r  p a r t  of 
an  18.5 year  c y c l e ,  and t h a t  we can expec t  a n o t h e r  summer drought  a f t e r  
t h e  next  E l  ~ i g o  e v e n t .  

A Cl ima t i c  T ime tab le  On t h e  next  page is  a  t a b l e  w i t h  1 8  yea r s  i n  
one column and 19  y e a r s  i n  t h e  nex t .  Reading a c r o s s  t h e  t a b l e ,  t h e  
y e a r s  average  18.5 y e a r s  a p a r t .  The yea r s  shown a s  d e c l i n e  were t hose  
when g r a i n  s t o c k s  d e c l i n e d .  The yea r s  of s h o r t a g e s  were t hose  w i th  l e s s  
f a v o r a b l e  weather .  The y e a r s  t h a t  fol lowed had more f a v o r a b l e  weather 
and s u r p l u s  p roduc t ion .  

The t a b l e  i n d i c a t e s  t h a t  we a r e  l i k e l y  t o  e x p e r i e n c e  g r a i n  
s h o r t a g e s  i n  t h e  world u n t i l  a f t e r  1992. 
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THE 18.5 YEAR CYCLE IN U.S. GRAIN PRODUCTION 
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