
Drought and Implications for Public Health 

 

 

Nicole Wall, Deborah Bathke, Kurt 

Mantonya, Milan Wall, Tonya Haigh,  

Kelly Smith 

Innovations in Collaborative Modeling 

June 5, 2015 

Michigan State University 



• Drought Overview 

• Drought Planning Overview 

• Assessment Framework 

• Case studies and examples 

 

 

Outline 



Organizational Partnership 

NDMC  

Reduce 
societal 

vulnerability 
to drought 

HCLD 

Develop 
community 
leadership 

Develop leadership 

• incorporating climate 
resiliency into planning 
efforts 

• protecting community 
resources 

• sustaining community 
health & prosperity 



What is drought? 

 Drought is a persistent and abnormal moisture 

deficiency having adverse impacts on a well-

defined sector. 

 Traditionally classified by impacts to a sector 

 Agricultural 

 Hydrological 

 Meteorological 

 Socioeconomic 



Hydrological Drought Impact Chain 

http://www.pik-potsdam.de/cigrasp-

2/ic/hd/hydrological_drought.html 



Photograph by John McColgan  in 
the Bitterroot National Forest 

Photo by John McColgan, Selway Bitteroot National Forest, 
provided by Scott Holmes (Lancaster Co. Health Dept, 
Lincoln , NE) 



A NASA satellite photo  
July 9, 2014 shows the smoke  
from the Northwest Territories  
Impacting the Midwest, slide provided by Scott 
Holmes (Lancaster Co. Health Dept, Lincoln , NE) 
 



CLIMATE CHANGE IMPACTS IN THE UNITED STATES  
Chapter 9 Human Health: Climate Change Impacts in the U.S.: The 

Third National Climate Assessment - Key Messages (provided by Scott 
Holmes (Lancaster Co. Health Dept, Lincoln , NE) 

 1. Climate change threatens human health and well-being in many ways, 

including impacts from increased extreme weather events, wildfire, decreased air quality, 
threats to mental health, and illnesses transmitted by food, water, and disease-carriers such as 
mosquitoes and ticks. Some of these health impacts are already underway in the U.S.  
 

2. Climate change will, absent other changes, 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.  
 

3. Public health actions, especially preparedness and prevention, can do 

much to protect people from some of the impacts of climate change. Early action 

provides the largest health benefits. As threats increase, our ability to adapt to future changes 
may be limited.  
 

4. Responding to climate change provides opportunities to improve 
human health and well-being across many sectors, including energy, agriculture, and 

transportation. Many of these strategies offer a variety of benefits, protecting people while 
combating climate change and providing other societal benefits.  



Slide provided by Scott Holmes (Lancaster Co. Health Dept, Lincoln , NE) 



Due to the highly diverse nature of drought impacts, it follows that the 

CCF would naturally lend itself to drought planning and mitigation efforts.  

 

Community Capitals Framework 



CCF can fit into the entire process of drought planning by adding a solid & 

holistic approach to all components of a plan 

Successful Drought Mitigation Plan 





CCF & 

Drought Impacts 



July 3, 2012 

August 7, 2012 

December 5, 2012 

July 17, 2012 

September 4, 2012 

October 2, 2012 

August 21, 2012 

June 5, 2012 



Impact Analysis:   

2012 Drought  



Overview of Results 
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• Increased respiratory illness 

• Increased heat-related ambulance calls 

• Increased spider bites (brown recluse) 

• Farmers less optimistic 

• Increased anxiety in ethanol business 

Human Capital 

• Voluntary water reductions 

• Increased public awareness and media efforts 

• Increased demands on volunteer fire and rescue 

• Working extra overtime repairing water mains 

Social Capital 

• 4th of July fireworks cancelled 

• Closed swimming pools 

• American Farm Bureau held national day of prayer 

• Decreased hunting opportunities 

Cultural Capital 
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• Decline in rangeland grass production 

• Trees susceptible to pests/disease 

• Algae blooms in ponds 

• Blowing dirt 

• Grass fires 

• Wildlife deaths 

Natural Capital 

• Decreased crop yields 

• Increased water and energy rates 

• Reduced revenue from water sales 

• Remove menu items (elk & buffalo) 

• Closed ethanol plant 

• Increased firefighting expenses 

Financial Capital 
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• Wells shut down 

• Power outages 

• Shifts and cracks in foundations 

• Closed roads (fire) 

• Homes destroyed in wildfires 

Built Capital 

• Activation of water restrictions 

• State of Emergency declarations 

• Improvements to USDA programs 

• Opening of CRP lands for grazing 

• Federal Drought Aid 

Political Capital 
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Resiliency 

Social 

• Increase 
public 
awareness 

Political 

Legislative 
tours 

Financial 

Seed money 
for planning 

Natural 

Alternative 
water supply 

Cultural 

• Develop 
alternate 
activities 

Human 

Plans to 
communicate 
health risk 

Built 

Landscape 
modification 
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Various NDMC 

Workshops 



Centers for Disease Control 

 http://www.cdc.gov/nceh/ehs/publications/drou

ght.htm 

 http://www.cdc.gov/nceh/drought/ 

http://www.cdc.gov/nceh/ehs/publications/drought.htm
http://www.cdc.gov/nceh/ehs/publications/drought.htm
http://www.cdc.gov/nceh/ehs/publications/drought.htm


Conclusions & Future Research 

 Drought impacts all capitals & these need to be 

considered in the planning process 

 Identify committee members & stakeholders 

carefully using the CCF model 

 Assess risk & develop mitigation and response 

strategies by various techniques and processes 

such as systems analysis 

 Understand impacts by more research in indicators 

and thresholds related to health 

 

 

 



Feedback regarding areas of need: 

 Methods of analysis & the ability to make 

correlations between drought hazard and 

community level capital formation (empirical 

results), data categories should  show (or not 

show) long-term adaptive capacity 

 Need to bring out the theory of CCF or just find 

ways to use it as tool (within a Drought 

Vulnerability Resilience Index /Drought 

Exercises & Assessment Processes) 

 



New Opportunties 

 Drought Tournaments 
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