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U. S. Agriculture 

Includes 300 different 
commodities 



Crop 

U. S. Agriculture 

Includes 300 different 
commodities with nearly 
equal division between crop 
…  
 
 



Livestock 

U. S. Agriculture 

Includes 300 different 
commodities with nearly 
equal division between crop 
and livestock  
 
 
 



U. S. Agriculture 

U.S. agriculture exists in the 
context of global markets. 
Climate is among the important 
factors that affect these markets. 

Includes 300 different 
commodities with nearly 
equal division between crop 
and livestock  
 
 
 



Results projected by a 16-model ensemble 

+1-2oC 
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+2-3oC 
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US summer surface temperature changes 



Lengthening of the growing season 
         higher yields of commodity crops 

 
Reduction in number of frost days 
         reduced chilling hours 
          reduced frost damage to some crops 

 
Number of dry days  
 increases in east, west and south 
         Increased moisture stress 
          Increased frequency/intensity of heat waves   

      decreases in north 
         Fewer days for field work 
          More humidity, pests and pathogens 

 
Increase in number of hot nights 
        reduced grain weight 
         reduced weight gain in meat animals 

Climate changes are both favorable and 
unfavorable to agriculture  



“One of the clearest trends in the 
United States observational record 
is an increasing frequency and 
intensity of heavy precipitation 
events… Over the last century 
there was a 50% increase in the 
frequency of days with 
precipitation over 101.6 mm (four 
inches) in the upper midwestern 
U.S.; this trend is statistically 
significant “ 

Karl, T. R., J. M. Melillo, and T. C. Peterson, (eds.), 2009:  Global Climate Change 
Impacts in the United States. Cambridge University Press, 2009, 196pp. 

Increasing Frequency and Intensity of Heavy 
Precipitation Events 



Heavy Rainfall Events Increase in the Midwest 

Number of days per year with more than 1.25 inches of 
rain in Des Moines, Iowa 



Heavy Rainfall Events Increase in the Midwest 

Number of years with more than 8 
days  

2 
7 

Number of days per year with more than 1.25 inches of 
rain in Des Moines, Iowa 



Photo courtesy of RM Cruse 



Percent Changes in Crop Yield with  
Projected Changes in Annual Mean Temperature 

(not water or nutrient limited) 

California Central Valley 

Some crops are already near temperature thresholds  
for yield decline 



Crop Response to Warming in California’s 
Central Valley 

Simulations using the 
DAYCENT model while 
ensuring water supplies 
and nutrients were 
maintained at adequate 
levels under low (B1) 
and medium-high (A2) 
emissions scenarios.  



Changes in Climate Relevant to Plant Stress 

Number of chilling hours is 
projected to  decrease over 
the next 100 years. 
 
Trees and grapes differ in their 
chilling requirements: 
 grapes:  90 
 peaches  225 
 apples  400 
 cherries  900 
 

A2 Climate scenario 

Chilling hours for 
fruit production  
 



Current Adaptations Enable Producers to Maintain 
High Yields (personal observations in Iowa, EST) : 

 Longer growing season:  plant earlier, plant longer season hybrids, harvest later 

 Wetter springs:  larger machinery enables planting in smaller weather windows 

 More summer precipitation:  higher planting densities for higher yields 

 Wetter springs and summers:  more subsurface drainage tile is being installed, 
closer spacing, sloped surfaces 

 Fewer extreme heat events:  higher planting densities, fewer pollination failures 

 Higher humidity:  more spraying for pathogens favored by moist conditions. more 
problems with fall crop dry-down, wider bean heads for faster harvest due to 
shorter harvest period during the daytime. 

 Drier autumns:  delay harvest to take advantage of natural dry-down conditions, 
thereby reducing fuel costs  

Future Climate Change Will Demand New Innovations for 

Successful Adaptation 



Six Key Messages 

• Climate disruptions to agricultural production have increased in 
the recent past and are projected to increase further over the 
next 25 years. By mid-century and beyond, these impacts will be 
increasingly negative on most crops and livestock. 

 

 

• Many agricultural regions will experience declines in crop and 
livestock production from increased stress due to weeds, 
diseases, insect pests, and other climate change- induced 
stresses. 



Six Key Messages (cont’d, 1) 

• Current loss and degradation of critical agricultural soil and 
water assets by increasing extremes in precipitation will 
continue to challenge both rain-fed and irrigated agriculture 
unless innovative conservation methods are implemented. 

 

 

• The rising incidence of weather extremes will have increasingly 
negative impacts on crop and livestock productivity because 
critical thresholds are already being exceeded. 



Six Key Messages (cont’d, 2) 

• Agriculture has been able to adapt to recent changes in climate; 
however, increased innovation will be needed to ensure the rate 
of adaptation of agriculture and the associated socioeconomic 
system can keep pace with future climate change. 

 

 

• Climate change effects on agriculture will have consequences for 
food security both in the U.S. and globally, not only through 
changes in crop yields, but also changes in the ways climate 
affects food processing, storage, transportation, and retailing. 



Thank you! 
For more information: 

 
http://assessment.globalchange.gov 

 

Emily Therese Cloyd, NCA Public Participation and 
Engagement Coordinator 

ecloyd@usgcrp.gov 

Eugene S. Takle, Convening Lead Co-Author 
Agriculture Chapter 
gstakle@iastate.edu 
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