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• How do you 

think climate 

change will 

impact U.S. 

agriculture? 

2014 NCA



• Total ~$330 billion per 

year

• Direct effect:

• Extreme weather 

events

• Changes to yield, 

development

• Indirect effect:

• Pests/pathogens that 

will benefit from 

climate change 

2014 NCA



2014 National Climate Assessment’s Key Points

1. Increasing Impacts on Agriculture 

a. Climate disruptions to agriculture productions have increased in past 40 years, and 

are projected to increase over next 25.

2. Weeds, Diseases and Pests

3. Extreme Precipitation and Soil Erosion

4. Heat and Drought Damage

5. Rate of Adaption

a. Agriculture has adapted, but will need to adapt faster to keep up with climate 

change over next 25 years. 

6. Food Security

a. Stress on crop yields will put stress on food security through food prices, effect on 

processing, storage, transportation and retailing. 



Consecutive Dry Days 

Comparing 2070-2099 vs 

1971-2000

Based on scenario where 

heat-trapping continue to 

increase

2014 NCA 



Precipitation change, 2081-2100 

versus 1986−2005



Number of Hot Nights  

Comparing 2070-2099 vs 

1971-2000

Based on scenario where 

heat-trapping continue to 

increase

2014 NCA 



Change in temperature 



Maize 

• Grows where/when temps are warmer than 15˚C and frost-free

• Very sensitive to frost

• Tolerates hot/dry conditions as long as there is sufficient water 

available and temps are below 45˚C

• Requires 500-800mm of water per season

UN Food and Agriculture 

Organization Summaries:  

Maize, Soybean 



Maize 

Adapted from Artiz-Bobea 2018



Trouble brewing …  

• Two ingredients for beer

• Hops, barley

• Hops 

• Grown in Washington, Oregon and Idaho in U.S.

• Irrigation comes primarily from melting of snowpack in mountains 

• Barley
• Upper Midwest, Northern Rockies 

• Greatly impacted by heat and drought!

• How will climate change impact beer?  



Trouble brewing …  

• Summer of 2015 

was both hot and 

dry! 

• However, farmers 

were able to adapt 

and still had 

average yields

• Uncertainty comes 

when this becomes 

the norm  
Map adapted from analysis from NCEI 

(formally NCDC) 



Climate change through the grapevine 

• Climate growing zones range from 2-10˚C

• Some varieties could simply move poleward, while others could be lost

• By 2100, U.S. could lose 81% of its premium wine grape farmland 

• In California, warming temperatures and reduction in fresh water 

could reduce the amount of land suitable for grape harvesting 

• Rise in CO2 could change wine quality

• Increase biomass, increase sugar (thus alcohol) and decrease acid 

levels

• All change taste and quality of wine!

• Increased temperatures bring insects and insect-borne diseases to 

vineyards 



Climate change through the grapevine 

Taken from Hannah et al. 2013



• Most research focuses on quantity , rather than quality 



Chocolate 

• Cacao can only grow within about 20˚ north and south of the equator

• Fairly uniform temperatures, high humidity, ample rain …. Rainforests 

• Cacao can withstand an increase in temperature

Will cacao be negatively impacted by climate change?

climate.gov



Chocolate 

• Cacao can only grow within about 20˚ north and south of the equator

• Fairly uniform temperatures, high humidity, ample rain …. Rainforests 

• Cacao can withstand an increase in temperature

• Increased temperatures will likely not be accompanied with more 

precipitation 

• Thus, humidity decreases 

climate.gov



Climate change and human health 



Climate change and human health 



Climate change and human health 

What are other ways climate change can impact human health? 



Climate change and human health 

• Climate change threatens human health and well-being 

• Air pollution 

• Allergens

• Wildfires

• Temperature extremes 

• Precipitation extremes 

• Disease carried by vectors

• Food-borne illness

• Food security
• Mental health and stresses 

• Climate change can change human health in 2 ways: 

• changing the severity or frequency of health problems already related to high 

impact weather events
• by creating unprecedented or unanticipated health concerns in places where 

they have not previously occurred 



Temperature extremes 

• Illnesses and death result 

from changes in seasonal 

averages, compromising 

the body’s ability to 
regulate its internal 

temperature 

• Heat exhaustion/stroke, 

hypothermia/frostbite, 

worsen chronic 
conditions

• Observed impact of 

temperature deaths 

• Chicago heat wave, 

1995

EPA 2014, taken from USGCRP 2016



Temperature extremes 

Schwartz et al. 2015, taken from USGCRP 
2016



Temperature extremes 

Lemke and Kjellstrom, 
2012 taken from IPCC 
2014



Precipitation Extremes 

-How can precipitation extremes be beneficial for a region?

-Floods?

-Droughts?  



Precipitation extremes 

• Frequency of heavy precipitation events already increased and is projected 

to continue to increase 

• Floods are the 2nd deadliest of all weather-related hazards

• Risks extend past drowning

• Standing water in buildings can lead to mold, air quality concerns 

• Droughts increase risk to wildfires, dust storms, extreme heat events ,flash 

flooding etc. etc.  
• Valley fever 

Takle 2011 taken from 2014 NCA 



Disease carried by vectors 

• Distribution of fleas, ticks, mosquitoes etc. depend partially on climate

• Lyme disease, West Nile virus among others

• Example:  ticks and Lyme disease

• Change in distribution as more areas become favorable

• Change in season as earlier onset of warm spring temperatures and delayed frosts 

• Higher tick densities due to milder winters 

Adapted from taken 

from Brownstein et 

al. 2005. 2014 NCA 



Food borne diseases 

• Air and water temperature, precipitation and extreme rainfall events are known to 

affect transmission of food and water borne diseases

• Example … Salmonella more common when temperatures are higher 

NOAA NCEI (formally 

NCDC) . 2014 NCA 



Food security 

• Insecurity rises with rising food 

prices; people turn to nutrient 

poor but calorie rich food 

• Nutritional value of some food 

may decline 

• Increased atmospheric CO2 

is related to decreased 

protein in crops such as 

barley, sorghum and soy 

• Food security does depend on 

more than climate change, such 

as socioeconomics, politics, etc. 

but will serve to exacerbate 

disadvantaged communities 

Crimmins (EPA), taken 

from USGCRP 2016



Food security 

• Insecurity rises with rising food 

prices; people turn to nutrient 

poor but calorie rich food 

• Nutritional value of some food 
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• Increased atmospheric CO2 
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Food security 



Climate change and human health 

-How will climate change impact the human health in Iowa? 



Climate change and human health 

• Populations of concern 

• Most Vulnerable at Most Risk

• Climate change will amplify 
some of the existing health 

threats the nation now faces

• Certain people and 

communities are especially 

vulnerable, including children, 

the elderly, the sick, the poor, 

and some communities of 

color.



Climate change and human health 

So …. What do we do to mitigate risks? 
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