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• Impact of climate change/global warming on food safety
• Predicted increase in global temperature
• Increased drought 
• Increased precipitation
• All likely to impact food safety unless mitigation steps taken

• Sources of foodborne disease
• Pathogens, chemicals, toxins, heavy metals
• Including antimicrobial resistant pathogens

• Extreme weather disrupts food distribution
• Global food supply, nutrition security

• Mitigation strategies

Overview



• Climate change poses risks for the U.S. food system 
• Shifting weather patterns 
• Increasingly frequent and severe storms, floods, droughts, and 

wildfires
• Production risks, and transport and trade vulnerabilities 
• Potential for increased food loss and waste 
• Potential for diminished food safety 
• Need climate-smart adaptation strategies
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USDA Action Plan for Climate Adaptation and 
Resilience (August 2021)

(www.sustainability.gov/pdfs/
usda-2021-cap.pdf)



• Food Systems
• Food Safety
• Food Access
• Food loss and waste
• Nutritional Quality
• Historically underserved communities.  
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US Global Change Research Program (USGCRP)
https://www.globalchange.gov/about



NIFA Climate Hubs Program (A1721)
• FY21 6 projects funded for $9M

• All 9 Regional Climate Hubs included 
in partnership submissions
• 8 included in funded projects

• 5 awards led by academics,                   
1 led by Caribbean Climate Hub

• 3 Extension projects and 3 integrated 
(Extension and Education) projects

Funded Projects climatehubs.usda.gov 

https://www.climatehubs.usda.gov/


AFRI Sustainable Agricultural Systems (A9201)
• Coordinated Agricultural Projects (up to $10M)
• Transdisciplinary teams
• Integrate research, education, and extension (all 3)
• Effectively use a systems approach
• Impactful to solve present and future challenges in 

food and agricultural systems 



• Especially cross-contamination
• During processing 
• During storage/transport/retail
• Temperature control 
• At home/restaurant
• Cooking temperature
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Food can Become Contaminated Along the 
Global Supply Chain



• Crop damage
• Food waste

• 15 ‒ 50% of food is “lost” post harvest (FAO, 2009)
• Exacerbated by heat/flooding/drought

• Power outages can lead to bacterial growth
• Weather-related power outages are up by 67 percent since 2000
• NYC August 2003 blackout — significant increases in diarrheal illness

• Transport disrupted by heat/flooding/drought/hurricanes
• Global food supply — long supply chains 

• Drought impacts river transport of food
• 2012 Mississippi River barge traffic reduced
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Extreme Weather Disrupts Food Distribution



• Economic burden of foodborne illnesses estimated at $17.6 billion/year (ERS, 2021)
• 48M ill, 128K hospitalized, 3K die each year (CDC)

• Most illness self-limiting
• Certain pathogens cause serious, long-term illnesses and death 
• Typically, in vulnerable populations, including children

• Listeria monocytogenes – meningitis, miscarriage (20‒30% mortality)
• Shiga toxin-producing E. coli (STEC) – kidney failure, stroke, death
• Salmonella – reactive arthritis
• Campylobacter – Guillain-Barré syndrome
• Toxoplasma gondii – brain/eye damage, stillbirth
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Foodborne disease in US
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Surveillance for Foodborne Disease Outbreaks

5

23

4

19

13 14

37

41

11

16

2

8

1 2 1
0

5

10

15

20

25

30

35

40

45

Nu
m

be
r o

f o
ut

br
ea

ks
 

(CDC, 2017)
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(U.S. Nat ional Climate Assessment ; 
ht tp://nca2014.globalchange.gov)

Why are Global Temperatures Rising?
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Changes in Average Temperature (NOAA/NCEI)

https://science2017.globalchange.gov/chapter/6/
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Changes in Precipitation 



• Predicted increase in global temperature
• Diarrheal diseases more common in warm weather
• Increase in mold growth/mycotoxins 

• Increase in seawater temperature 
• Increases in Vibrio/harmful algal blooms

• Extended dry periods‒drought
• Less water for irrigation/washing/food processing/ice 

• Increase of heavy precipitation events‒runoff
• Microbial pathogens/toxins/chemicals in flood water
• Sewerage failures lead to diarrheal disease incidence
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Impact of Climate Change on Food Safety



• Fungi and mycotoxin increase
• Drought weakens plants
• Warmth encourages fungal growth
• Regulated in U.S. so illness unlikely here – impact on export economics?
• Potential for significant global human health impact/animal disease

• Increased use of pesticides and veterinary drugs
• End up in food
• Increases in pests/rodents
• Heat stressed livestock and poultry more susceptible to illness (zoonoses)

15

Increased Temperatures May Increase Exposure to 
Chemical Contaminants



• Increased water temperature contributes to Harmful Algal Blooms (HAB)
• HAB produce toxins
• Cooking/freezing does not reduce toxicity
• 2012 to 2014: 137 cases of ciguatera fish poisoning in FL
• Marine biotoxin management/contingency plans can prevent illnesses

• 2014: Lake Erie placed under “Do Not Drink” advisory due to HAB
• Vibrio illnesses – raw oysters

• Water temperature key predictor of outbreak
• 2013: Raw oyster/clam outbreak in VA
• 104 illnesses, 6 hospitalized, no deaths
• Harvest areas closed
• Illnesses decreased as weather cooled
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Effect of Increased Temperatures on Seafood Safety



• Reduce greenhouse gas production
• Reduce use of fossil fuels, increase and integrate alternatives
• Afforestation; reduced deforestation for ag and other development
• Reduce methane production by farm animals, leaky wells
• Capture methane from fermentation of manure, landfills

• Mitigate effects of greenhouse gas production
• Crop and cultivar choices
• Increase soil drainage and irrigation efficiency (precision ag)

• Guidance/tools
• FSIS and FDA food safety advice (q.v.)
• Forecasting technologies for floods, Vibrio, HAB
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Mitigation Strategies



• A Consumer's Guide to Food Safety: Severe Storms and Hurricanes 
(FSIS, 2020)

• Practical advice in case of power outages and contaminated flood 
waters

• National Shellfish Sanitation Program Guide for the Control of 
Molluscan Shellfish: 2019 Revision (FDA, 2019)

• Safe and sanitary control of the growing, processing, and shipping of 
molluscan shellfish for human consumption

• USDA Meat and Poultry Hotline at 1-888-MPHotline (1-888-674-
6854)

• USDA FSIS Ask Karen
• 24h FAQ, plus 8h/day live chat or email with food safety specialist
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Guidance/Resources from FSIS/FDA 

https://www.fsis.usda.gov/food-safety/safe-food-handling-and-preparation/emergencies/consumers-guide-food-safety-severe
https://www.fda.gov/media/143238/download
https://www.fsis.usda.gov/wps/portal/informational/askkaren


• Climate-smart commodities 
• Use practices that reduce greenhouse gas emissions/sequester carbon

• Incentives to producers and landowners to:
• Implement climate-smart production practices, activities, and systems 
• Measure/Quantify and monitor/verify carbon and greenhouse gas benefits 

associated with practices
• www.usda.gov/climate-solutions/climate-smart-commodities

• Develop markets/promote climate-smart commodities
• Agriculture Innovation Mission for Climate (AIM4C)
• www.aimforclimate.org
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USDA Supports Partnerships for Climate-Smart 
Agriculture and Food

http://www.usda.gov/climate-solutions/climate-smart-commodities
http://www.aimforclimate.org/


• https://oceanservice.noaa.gov/ecoforecasting
• Predict likely changes in ecosystems 

• Runoff from heavy rain 
• Resulting impacts to people/communities

• Provide early warnings of possible effects of ecosystem changes 
• Harmful Algal Blooms

• Lake Erie, Gulf of Mexico (FL, LA, TX), Gulf of Maine, Pacific NW, CA
• Pathogens (Vibrio)

• Chesapeake Bay, Gulf of Mexico, NY, NH, MA, Pacific NW, Tampa Bay (FL)

• Allow for corrective/mitigative actions
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U.S. Government Ecological Forecasting (NOAA)

https://oceanservice.noaa.gov/ecoforecasting


• Food contamination is likely to increase with climate change
• Could lead to increased illness

• Extreme weather events likely to disrupt food distribution
• Maybe localized food shortages

• Regulation or other control strategies can help prevent increased 
illness in US

• Global impact may be very significant
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Conclusion



https://www.usda.gov/non-discrimination-statement

• In accordance with federal civil rights law and U.S. Department of Agriculture (USDA) civil rights regulations and policies, the USDA, its Agencies, offices, 
and employees, and institutions participating in or administering USDA programs, are prohibited from discriminating based on race, color, national origin, 
religion, sex, gender identity (including gender expression), sexual orientation, disability, age, marital status, family/parental status, income derived from a 
public assistance program, political beliefs, or reprisal or retaliation for prior civil rights activity, in any program or activity conducted or funded by USDA 
(not all bases apply to all programs). Remedies and complaint filing deadlines vary by program or incident. 

• Persons with disabilities who require alternative means of communication for program information (e.g., Braille, large print, audiotape, American Sign 
Language, etc.) should contact the responsible agency or USDA’s TARGET Center at (202) 720-2600 (voice and TTY) or contact USDA through the Federal 
Relay Service at (800) 877-8339. Additionally, program information may be made available in languages other than English.

• To file a program discrimination complaint, complete the USDA Program Discrimination Complaint Form, AD-3027, found online at How to File a Program 
Discrimination Complaint and at any USDA office or write a letter addressed to USDA and provide in the letter all of the information requested in the form. 
To request a copy of the complaint form, call (866) 632-9992. Submit your completed form or letter to USDA by: (1) mail: U.S. Department of Agriculture, 
Office of the Assistant Secretary for Civil Rights, 1400 Independence Avenue, SW, Washington, D.C. 20250-9410; (2) fax (202) 690-7442; or (3) email: 
program.intake@usda.gov. 

• USDA is an equal opportunity provider, employer and lender.

Non-Discrimination Statement

https://www.usda.gov/non-discrimination-statement


  



 USGCRP CCHHG meeting invites & list serv 
 Meetings - Key overviews of relevant federal initiatives

 UN Food Systems Summit
 Justice 40 
 Aim for Climate 
 WH Sustainability Plan
 US Global Food Security Strategy 
 US Global Nutrition Coordination Plan 
 US GCRP SSCC 

 CCFSNS list serv & meeting invites 
 Meetings 

 Participating agency overviews – Sign up
 SME invites – initial focus on state of the science around the nutritional value of food in a 

changing climate
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Climate Change, Food Systems, and Nutrition Security Stream
Infrastructure
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