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Relationship of Climate to Health 



 

    

 

 
 

 

    
  

 

 

  

  
  

Climate is Affecting Your Health 
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Extreme Heat 
Air Pollution Affecting Health Directly 
Extreme Weather 

Diseases Spread by Insects, Spreading Disease 
Ticks, and Rodents 

Contaminated Water 

Contaminated Food 

Destroying & Disrupting Food Supplies Hunger and Malnutrition 

Disrupting Well-Being Mental Health Problems 
Conflict and Displacement 



   Drought has shaped society 



     
      

“Floods kill people, but droughts destroy civilizations.” 
~U.S. Government Official at a Drought Meeting 



Dust Bowl of the 1930s 



 

 

Extreme Heat and Drought 

Dust Bowl 

Bell et al., 2018 





Connecting Drought to Health 



        
         

        
  

Percentage of disaster-deaths worldwide according to each category of 
climate-related hazard, (1900-2013) 

Source: Adapted from EM-DAT: The OFDA/CRED International Database, Belgium 2012 
Keim, ME Extreme Weather Events: the role of public health 



 

 

Drought Impacts 

Bell et al., 2016 



   Billion-Dollar Disasters are Increasing 



Summary Statistics 



     

 

          

1980-2021* NOAA Billion-Dollar Drought Disasters (CPI-Adjusted) 

29 Events 

$285 Billion Lost 

4,139 Deaths 

NOAA National Centers for Environmental Information (NCEI) U.S. Billion-Dollar Weather and Climate Disasters (2018). https://www.ncdc.noaa.gov/billions/ 

https://www.ncdc.noaa.gov/billions/


      
    
      

      

Health Surveillance Data 
• Drought can be a slow evolving 
• The impacts are not immediate 
• Can require multiple steps for health 

outcomes 
• Surveillance is not designed to connect 

drought and health 

Drought ? Health Outcome 





 
 

     

     

     
 

  

     

     

 

  

 

 

 

 

 

 
   

 
  

  
  
 

 
  

  
  

 

   

 

 

 

 

 

   

Health Outcomes 
Exposure Pathways 

Increase in Dust and dust Storms 

Decrease in Water Quality and 
Quantity 

More Frequent and More Intense 
Heat Waves 

More Frequent Wildfires 

Change in Vector Habitat and Range 

Loss of Agriculture and Food Security 

Infectious Disease 

Mental Health Consequences 

Injuries 

Respiratory Issues 

Hunger/Famine 

Heat Illnesses 

Gastrointestinal Illnesses 

Allergy-related Illnesses 

Agricultural 
Management 

Practices 

Preparedness of 
Health Departments 

Local Environmental 
Conditions 

Power, Transportation, 
Communication and 

Healthcare 
Infrastructure 

Social 
Determinants of 

Health 
Occupation Rural/Urban Race/Literacy/Age 

Dependence on 
Caregivers and 

Medication 

Water Supply 

Environmental & Institutional 
Context 

Meteorological Drought 

Agricultural Drought 

Socio-economical 
Drought 

Hydrological Drought 

Drought Types 

Social & Behavioral 
Context 



Health Risks from Drought Change 

2010 ï 2014 2015 ï 2019 

High | High Low | Low Low | High High | Low Vulnerability | Hazard : (High Risk) (Low Risk) 

Fard et al. Evaluating Changes in Health Risk from Drought Over the Contiguous United States. IJERPH just accepted 



Threat Multiplier 



  
  

    

Increase in Mortality with Drought 

Drought Mortality in Nebraska 

• white females aged 45-54 
• white males aged 45-64 

Courtesy of Dr. Azar Abadi 



        a tDrought: Health Imp cCompromised Quantity and Quality of Water 

Surface Water Groundwater 

Courtesy of USGS Courtesy of USDA 





   

 

 

 Drought: Health ImpactSecondary/Related Events 

• Extreme heat 

Courtesy of FCC• Wildfires 

• Dust storms/haboobs 

Courtesy of USGS• Rain/storm effects 

Courtesy of NOAA 



 
  
  

   
 

     

      

   

Climate Change Impacts Air Quality: 
Wildfire Smoke 

Wildfire Activity Since 1970 

•Since 1970 
• Western US wildfire season 

increased by 78 days 
• Average duration of fires 

increased five fold 

Westerling et al. Warming and earlier spring increase western U.S. forest wildfire activity Science. 2006 Aug 18;313(5789):940-3 



         NASA image courtesy Jeff Schmaltz LANCE/EOSDIS MODIS Rapid Response Team, GSFC 



   

 

 

 
 

Drought: Health Impact Increased Disease Incidence

• Infectious disease 

• Chronic disease 

• Vectorborne and 
zoonotic disease 

Courtesy of NSF 

Courtesy of USGS 



 Life Cycle of Coccidioidomycosis 



  
  

 

   

Additional Health Risks 
• Sanitation and hygiene 

• Recreational risks 

• Mental and behavioral health 
Courtesy of CDC 

Courtesy of USACE Courtesy of House Committee on Agriculture 
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Complex Pathways: Mental Health 



  

                
         

Causal Process Diagram 

Vins, H., Bell, J., Saha, S., & Hess, J. J. (2015). The mental health outcomes of drought: a systematic review and causal process 
diagram. International journal of environmental research and public health, 12(10), 13251-13275. 



      
     

      

    Drought Causes Stress in Farmers 

The effect estimate for drought was 
4x greater magnitude than people 
reporting pain in multiple body parts. 



Engagement 









      

    

     

   
  

    

    
 

 

Future Needs:  • Still much to be learned about 
drought and public health 

– What do public health 
departments need? 

• Research is needed in many 
different areas: 
• Analysis of surveillance data 
• Improved environmental 

monitoring 
• Role of public health 

departments 
• Economic impact of drought 

on public health 
• Lessons learned and best 

practices 
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