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    Global Surface Temperatures 





Climate change not global warming 
•  Clearly average continental and global 

temperature rise is an important feature 

•  The other feature is CO2 concentration in 
the atmosphere 
– Unambiguous 
–  Important to agriculture 

•  CO2 in seawater – ocean acidification 



Climate change dynamics 
•  Even global average temperature change by 

itself is less interesting than dynamics: 
– E.g. winter night time lows  
– E.g. no overwinter pest kills 

•  Frost free growing season length 
•  Consider feedback effects 

– E.g. global temperature rises, triggers more 
cloud formation, stabilizes temp. rise 

– But more clouds less PAR 



From dynamics to variability 
•  A more energized hydrologic cycle and 

energy budget (even without temp rise) 
•  Un-seasonable events, variability, extremes 



Current concerns 
•  U.N. Intergovernmental Panel on Climate 

Change, the earth’s temperature rising by 
0.13 degrees C every decade for the past 
fifty years.  

•  Many climate models project that in this 
century temperatures in North America will 
be 2-3 degrees higher at its coasts 5 degrees 
C higher mid continent 



Implications for wheat 
•  International Maize and Wheat 

Improvement Center:  
– North America wheat farmers will have to 

cease production at the southern end of the 
grain belt  

–  but may be able extend cultivation up another 
600-700 miles from the current northern limit 
of production 



CIMMYT Study 



Some historical context 1858 















Prospects in our time (Easterling) 
•  There is evidence for the following long-term 

trends: 
–  a) an earlier start (~11 days) of the frost-free season and 

occurrence of fewer extreme cold days in the northeastern 
U. S.  

–  b) an increase in one-day heavy precipitation (>1”) events 
nationally (by approximately 2-12% across the Corn Belt)  

–  c) a pronounced increase in minimum daily temperatures 
nationally (but no trend in maximum temperatures)  

–  d) an increase in the area of the U. S. experiencing extreme 
wetness (but no change in dryness). 



Continued… 
•  Climate model simulations indicate that most mid-

continental locations in the Northern Hemisphere will 
warm more than the global average and will receive 
more precipitation than current.  

•  The trend toward more high-intensity rainfall events 
is expected to continue.  

•  However, droughts are likely to become more 
frequent in these regions, in spite of more rainfall, due 
to higher ET; soils will eventually dry.  

•  Growing seasons likely will be extended, but the 
probability of destructive heat waves will rise. 



Continued…CO2 effects 
•  Experiments demonstrate the positive effects of rising 

atmospheric CO2 concentrations on photosynthesis of certain 
major crops such as soybeans and wheat and on the drought-
tolerance of all crops.  

•  It appears that the CO2 effect is slightly higher under moisture 
stress than under adequate moisture  

•  However, experiments are showing that the beneficial effects 
of CO2 may decline as temperatures rise above crop 
photosynthetic optima.  

•  Moreover, these effects are not likely to fully offset 
stresses of warmer temperatures and drier soils,  





USDA free air experiments 
•  Increased soil C (slightly) 
•  Decreased flour protein  















Agriculture: Impacts of Climate Change 

•  New studies show an increase in 
temperature by 1o C will decrease yields for 
rice (Asia, Africa) maize and soybeans 
(North America, Latin America) by 11-17% 

•  These data are empirical: this is happening 
now, and will continue into the future 

•  A decade of agricultural research wiped out 
























