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Climate is what you expect, weather is what you get.

Weather vs. Climate 



What is climate?

• Weather is the current conditions of the atmosphere 
• Extremely variable
• What is it like outside? 

• Climate is the behavior of the atmosphere over long 
time periods
• Is a Nebraska summer warmer than a Nebraska 

winter? 
• Florida vs. Nebraska
• This year vs. a previous year 



If I have seen further, it is by standing upon 
the shoulders of giants. 
~Isaac Newton 



Greenhouse Gases

Research Interests

Earth’s surface absorbs solar 

radiation, the surface increases 

in temperature and emits 

infrared radiation. 

Atmospheric gases absorb this 

infrared radiation: water vapor, 

ozone, carbon dioxide, nitrous 

oxide, and methane



Research Interests

Linking Our Climate & Greenhouse Gasses 

Fourier, 1766-1830 Tyndall, 1820-1893 Arrhenius, 1859-1927 Eunice Foote



July 2024: 425.55 ppm

Research Interests



Links to Temperature

Figures from IPCC



Fossil Fuels



What Do We Know?





Historical Temperature and Precipitation Changes

NCA 2018



Future Temperature Change

NCA 2018



Future Precipitation Change

NCA 2018
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Extremes are Changing in a Warmer World
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Climate Change & Health



Executive Summary

Climate change is a significant threat to the 
health of the American people. 

health2016.globalchange.gov



When did scientists first link climate to human health?



A Long History of Climate & Health

Hippocrates wrote about 

epidemics in 400 B.C.E. and 

noted the change in weather

1814 Dr. James Tilton, Surgeon 

General of the Army, directed all 

hospital surgeons to keep weather 

records



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

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



What climate event likely results in the most fatalities?



Costs of Extreme Events



Climate is Affecting Your Health

Affecting Health Directly

Spreading Disease

Destroying & Disrupting Food Supplies

Disrupting Well-Being

Extreme Heat

Air Pollution

Extreme Weather

Diseases Spread by Insects, 

Ticks, and Rodents

Contaminated Water

Contaminated Food

Hunger and Malnutrition

Mental Health Problems

Conflict and Displacement
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Rappaport and Blanchard 2016



Estimate of People Displaced by Hurricane Maria 

Number of FEMA
Applications By Zip Code
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Source: CNN analysis, Federal Emergency Management Agency



What are some pathways for climate change to impact health?



Figure from CDC’s Climate and Health Program



Climate Change and Health

How we prepare and respond influences the outcomes



Are all populations impacted by climate change the same?



Populations of Concern



Extreme Heat



Extreme Heat

Increased temperatures, higher humidity, longer 

and more frequent heat waves

Heat stroke, dehydration, and heat-related illness

At-risk populations: Outdoor workers, student 

athletes, people in cities, people without air 

conditioning, people with chronic 

diseases, pregnant women, older adults, and 

young children



Flooding, Drought, & 

Extreme Weather



Extreme Weather 

Increased frequency and severity of heavy downpours, floods, 

droughts, and major storms  

Injury, illness, displacement, and death

At-risk populations: People who lack access to evacuation routes 

and people who can’t use stairs when elevators are out of service, 

people in wheelchairs, older adults, the poor, and people with 

disabilities, particularly if they are unable to access elevators and 

evacuation routes



Billion Dollar Disasters are Increasing 



Living in a Changed Climate 



Missouri River and North Central Flooding

At least 2 hospitals sustained damage

At least a dozen long term care 

facilities were evacuated 

Lack of access to care

• Flooded roads

• Damaged infrastructure 

March 2019

$10.8 Billion Dollars of Economic 

Loss 

3 Deaths

Hundreds Displaced

Costliest inland flooding event in U.S. 

history



Compromised Quality & Quantity of Water 

Surface Water 

Groundwater 



Air Quality

➢ Increased wildfires, smog, pollen, and 
mold

 

➢ Asthma, respiratory, and allergy issues

➢ At-risk populations: People with heart and 
respiratory conditions such as heart 
disease, asthma, or chronic lung disease 



Changes in Air Quality with Climate Change



Spreading Disease: Insects, Ticks, and Rodents

➢ Higher temperatures, changes in rain 
patterns, and disrupted ecosystems 

➢ Lyme disease, West Nile disease, etc. 

➢ At-risk populations: People who spend more 
time outdoors in places where these insects 
and other disease-carriers live



U.S. Infectious Diseases are Sensitive to Climate



Lyme Disease Could Come Earlier with Climate Change

Spread of Lyme 
disease factors
▪Climate
▪Ecological
▪Social

Source: Beard, C.B., R.J. Eisen, C.M. Barker, J.F. Garofalo, M. Hahn, M. Hayden, A.J. Monaghan, N.H. Ogden, and P.J. Schramm, 2016: Ch. 5: Vectorborne Diseases. The 
Impacts of Climate Change on Human Health in the United States: A Scientific Assessment. U.S. Global Change Research Program, Washington, DC, 129–156.
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Mental Health

➢ Increased frequency and severity of 
extreme weather events 

➢ Stress, depression, anxiety, PTSD, and 
suicidal thoughts 

➢ At-risk populations: Children, older adults, 
pregnant and postpartum women, people 
with mental illnesses, the poor, homeless 
people, first responders, and people who 
rely on the environment for their 
livelihood 



What do you think can be done?



There’s Much We Can Do
Opportunities for Engagement

Public health spending is estimated to be between 1.5%  and 3% of all U.S. health spending.



• Climate Change is a Significant Health Threat

• All people are vulnerable… some more than 
others

• Costs are Increasing

• Multiple relationships between climate and 
health

• Lots to be gained by combining expertise 

• Multiple opportunities to address this issue

• Lack of preparedness, planning, and 
understanding can increase the severity of a 
disaster

Closing thoughts



The Water, Climate and Health Program 
pioneers interdisciplinary research, education, 

and collaborative solutions to public health 
challenges associated with water and climate in 

Nebraska and around the world.



Research Education  
Policy 

Development  
Engagement  



Water Quality & Health

Climate Change & Health 

Extreme Heat & Health 

Flooding, Drought, & Extreme Weather  

Air Quality & Health

Our Research Areas 
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Our Students 
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Our Impact & Reach

Harnessing the Heartland

PurpleAir Sensors Post-Tornado Rapid Needs Assessments Drought & Health Response Training

WCHP in 2024 



Mapping Heat in Omaha
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Our Key Partners:  

The Water Climate and Health Program is made possible by:  



Get Involved

@UNMC_WCHP

@JesseEugeneBell

Learn More 

Sign Up for 

Our 

Newsletter

Donate 

Follow Us! 

wchp@unmc.edu

Check out our website! 
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