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Extreme Weather Hazards
Learning Objectives

● Describe the ways in which climate change increases the risk of extreme events 
such as hurricanes, floods and droughts

● Identify short-term and long-term health threats to patients impacted by extreme 
weather events and steps that health professionals can take to reduce these 
risks

● Define the roles of disaster risk reduction, public health communication, early 
warning and regional cooperation in the prevention of the health impacts of 
extreme weather events

● Explain how the health impacts of climate change will vary within and among 
different communities by applying concepts of vulnerability, resilience and 
adaptive capacity



How is climate linked to our health? 



Long History Between 
Climate and Health

Ø Hippocrates wrote about epidemics in 
400 B.C.E. and noted the change in 
weather

Ø 1814 Dr. James Tilton, Surgeon 
General of the Army, directed all 
hospital surgeons to keep weather 
records



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



Dust Bowl of the 1930s



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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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)



Costs of Extreme Events





Rappaport and Blanchard 2016



Estimate of People Displaced by Hurricane Maria 

Number of FEMA
Applications By Zip Code
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1Source: CNN analysis, Federal Emergency Management Agency



Climate-driven Natural Disasters



Climate is what you expect, weather is what you get.
~attributed to Mark Twain  

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 



Climate Change vs. Climate Variability
• Climate change is a long-term continuous change in the average

○ Average = Climate Normal (e.g. 30 years average)
• Climate variability is fluctuation above or below the long-term average
• Extreme Weather are weather phenomena that are outside the usual 

historical distribution (flooding rains, heat waves, droughts, etc.)







What Do We Know?





Historical Temperature and Precipitation Changes

NCA 2018



Future Temperature Change

NCA 2018



Future Precipitation Change

NCA 2018







Strongest scientific evidence shows human-caused climate change is increasing heat waves 
and coastal flooding

Some Extremes are Changing in a 
Warmer World

Adapted from SREX 2013 reportLimited
Evidence
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Will changes in our climate 
impact our health? 



health2016.globalchange.gov



Executive Summary

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



Figure from CDC’s Climate and Health Program



Climate Change and Health



Populations of Concern



The Impacts of Climate 
Change are Now



Extreme Heat

Ø Increased temperatures, higher humidity, longer and more frequent 
heat waves

Ø Heat stroke, dehydration, and heat-related illness

Ø Vulnerable populations: Outdoor workers, student athletes, people in 
cities, people without air conditioning, people with chronic diseases, 
pregnant women, older adults, and young children



2003 European Heatwave 

70% Deaths in Paris and 20% Deaths in London

35,000 Deaths NASA.gov

Mitchell, Daniel, et al. "Attributing human mortality during extreme heat waves to anthropogenic 
climate change." Environmental Research Letters 11.7 (2016): 074006.



Extreme Weather
Ø Increased frequency and severity of heavy 

downpours, floods, droughts, and major storms  

Ø Injury, illness, displacement, and death

Ø Vulnerable 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

Photo by Chip Somodevilla/Getty Images



Billion-Dollar Disasters are Increasing



2019 March 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 



Spreading Disease:
INSECTS, TICKS, AND RODENTS

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

Ø Lyme disease, West Nile disease, etc. 

Ø Vulnerable populations: People who spend more time outdoors in 
places where these insects and other disease-carriers live

CDC



Zika Virus

WHO

Barcellos et al. 2016

2016

NOAA

Munoz et al. 2016

Sinclair 
Stammers/Science Photo 
Library



Spreading Disease:
Contaminated Food and Water

Ø Higher water temperatures, heavier downpours, rising sea levels, 
more flooding, increasing temperatures, humidity, and extreme 
weather events 

Ø Gastrointestinal illness, diseases from toxins in swimming areas and 
drinking 

Ø Vulnerable populations: Children, the elderly, people with weakened 
immune systems, people in remote or low-income communities with 
inadequate water systems, and people in communities that are 
dependent on fish and shellfish



Air Quality

Ø Increased wildfires, smog, pollen, and mold
●

Ø Asthma, respiratory, and allergy issues

Ø Vulnerable populations: People with heart and respiratory conditions 
such as heart disease, asthma, or chronic lung disease 



q Since 1970
§ Western US wildfire 

season increased by 78 
days

§ Average duration of fires 
increased five-fold

Climate Change Impacts Air Quality:  
Wildfire Smoke

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

Wildfire Activity Since 
1970



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



Mental and
Behavioral Health

Ø Increased frequency and severity of extreme weather events 

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

Ø Vulnerable 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 
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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.



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

Drought Causes Stress in Farmers



Displacement and 
Conflict 

Ø Increased frequency and severity of extreme weather events 

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

Ø Vulnerable 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 



Syrian Conflict

YASIN AKGUL/AFP/GETTY

JOHN WREFORD/DEMOTIX/CORBISGleick 2014

Ø Estimated that over 400,000 people killed (UN)
Ø Over 5.5 million refugees (UNHCR)



Climate Change is Local



Why Should Healthcare 
and Public Health Care? 



“Do no harm”
• Hospitals can lead America’s effort to 

transform the energy system 
• Transitioning to renewable energy 

can improve the health of our 
communities 

• Health and health-related sectors should 
invest in preparedness for climate change

• Protect vulnerable communities 
• Educating and training the next generation 

of health professionals 
• Invest in continuing education  



There’s Much We Can DoPrepare Public Health Agencies 



• Climate Change is a Significant Health 
Threat

• All people are vulnerable… some 
more at risk than others

• Costs are Increasing
• Multiple relationships between climate 

and health
• Lots to be gained by combining 

expertise 
• Multiple opportunities to address this 

issue

Closing thoughts



health2016.globalchange.gov



Twitter: @JesseEugeneBell
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