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Tropical Storm Allison 2001

Rainfall: Allison dropped over 40 inches of rain in Texas, with 28 inches falling in a 12-hour period near downtown 

Houston.

Flooding: Allison flooded over 70,000 homes, destroyed 2,744 homes, and caused severe damage to hospitals and 

businesses.

Deaths: 23 people died in Texas, including 18 who drowned and 3 who were electrocuted.

Damage: Allison caused $9 billion in damage in Texas, and $5 billion in property damage in Harris County alone.

Homelessness: 30,000 people became homeless





• Increase in 
heavy rain 
events (top 
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1958

• Big regional 
variations
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Facilities Impacted by Hurricanes 
American Hospital Association (AHA) + FEMA (2016-2020)
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Exposure to Carcinogens
Climate Change - Hurricane Harvey’s unprecedented precipitation

Risser MD, Wehner MF. Attributable human-induced changes in the likelihood and magnitude of the observed extreme 

precipitation during hurricane Harvey. Geophys Res Lett. 2017;44:12-457

Nogueira LM, Crane TE, Ortiz AP, D'Angelo H, Neta G. Climate Change and Cancer. Cancer Epidemiol Biomarkers Prev. 

2023 May 15:OF1-OF7. 
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Hurricane Harvey’s Toxic 
Impact

FRANK BAJAK of THE ASSOCIATED PRESS 
and LISE OLSEN of the HOUSTON CHRONICLE 
March 23, 2018

• More than 100 toxic releases

• Over 365 tons of hazardous chemical released from 40 
sites

• A chemical plant northeast of Houston exploded and 
burned for days

• 13 Superfund sites damaged and flooded; a concrete 
cap meant to contain pollutants was damaged by the 
rushing floodwaters, releasing chemicals into the river
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11https://www.ucsusa.org/sites/default/files/2020-07/a-toxic-relationship.pdf

Florida has one of the highest 

density of superfind sites in the 

US

Sinking land

Rising sea levels

Strong and frequent extreme 

tropical storms

Hotspot for Superfund site 

flooding



Facilities Impacted by Extreme Weather Events 
American Hospital Association (AHA) + FEMA (2016-2020)
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Facilities Impacted by Extreme Weather Events 
American Hospital Association (AHA) + FEMA (2016-2020)
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What can we do?

Espinel Z, Shultz JM, Aubry VP, Abraham OM, Fan Q, Crane TE, Sahar L, Nogueira LM. Protecting Vulnerable 

Patient Populations from Climate Hazards: The Role of the Nations' Cancer Centers. J Natl Cancer Inst. 2023 Jul 

25:djad139. 
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Cardiovascular & 
pulmonary dx, 
Lung cancer

Malaria, dengue, 
encephalitis, 
hantavirus, 
Lyme disease, 
West Nile virus

Malnutrition

Cholera, 
cryptosporidiosis
, campylobacter, 
leptospirosis

Respiratory 
allergies, asthma

Injuries, 
fatalities, impact 
on infrastructure

Heat related 
illness and 

death, 
cardiovascular 

failure

Forced 
migration, civil 
conflict, mental 
health, access to 

care

Health 
Consequences 

of burning 
fossil 
fuels

15





All but 2 US States are in drought





Intensity of the IV Fluid Shortage at US 

Hospitals Remains Very High

Colorado’s IV fluids shortage isn’t over yet

Shortage of IV fluids leads to canceled surgeries





Health Impacts of hurricanes and 
other extreme weather events

Image: LA Times

• Limited access to food and safe water

• Contamination of water and food 
sources

• Increased risk from infectious diseases 

• Disruption of services

• Reduced ability to access health care, 

• Growing burden from unaddressed 
other medical issues

• Mental health issues

Taken from KFF’s Issue Brief “Public Health in Puerto Rico 
after Hurricane Maria
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Date of download:  10/24/2024
Copyright 2019 American Medical Association. All 

Rights Reserved.

From: Association Between Declared Hurricane Disasters and Survival of Patients With Lung Cancer Undergoing 
Radiation Treatment
JAMA. 2019;322(3):269-271. doi:10.1001/jama.2019.7657

Association Between Length of Hurricane Disaster Declaration and Risk of Death in Patients With Lung Cancer Undergoing Radiation In 
panel A, cubic spline regression modeled a 1-unit increase in the number of days the declaration lasted and the overall survival, 
adjusted for sex, race/ethnicity, income, geographic region, health insurance, comorbidities, tumor size, tumor spread to lymph nodes, 
facility type, driving distance to facility, receipt of concomitant chemotherapy, number of treatment sessions (fractions) received, and 
radiation treatment start month and year (2004-2009 and 2010-2014). Only the 1734 patients who were affected by a hurricane 
disaster declared during radiation treatment were included in this analysis. The solid line represents the relative risk and the dotted lines 

Figure Legend: 





Climate change threatens the quantity and quality 

of our food supplies

Drops in Crop 
Yield

Nutrient change 
in crops

Pollinator 
declines

Coral reefs 
collapse

Fisheries 
collapse

Decrease in milk 
and meat 
production 

Samuel Myers,MD; Director, Planetary Health Alliance; Harvard School of Public Health
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Air Pollution/Fires



Unprecedented Wildfires 

@C-Change Conversations 2021



Particulate Matter

Particulate matter comes in different 
sizes (coarse and fine) from a number 
of sources including:

o Small particles:  Dust, etc. from 
construction, mining and 
agriculture; Pollen

o Fine particles (PM 2.5):
Burning fossil fuels in factories, 
power plants, and diesel- and 
gasoline-powered motor 
vehicles; fires

J 
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PM 2.5 Mechanism of Injury

• Impaired respiratory function
Chronic cough
Lung Disease

– Bronchitis

– Asthma
COPD
Pneumonitis

• Cardiovascular disease
Lung cancer

• Systemic effects
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PM2.5 polluters disproportionately and systematically affect people 

of color in the United States Tessum et al., Sci. Adv. 2021; 7 : eabf4491 28 April 
2021

• Within individual states

• Within individual urban and rural 

areas

Across incomes

Across exposure levels

Largest sources of  disparities varies 

widely by source type and locations

• Industry

Light duty gasoline vehicles

Construction

Heavy duty diesel vehicles

People of 

color

Whit

e
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Estimated Hazard Ratios Associated with 
mcg/m3 increase of PM 2.5

Coleman N, et al Cancer Causes & Control (2020) 31:767–776

National Health Interview Survey and mortality follow-up 

• 635,539 individuals surveyed from 1987 to 2014.

• Included a sub-cohort of 341,665 never-smokers

HR  (95% CI) Full cohort Never-smoker 
cohort

All Cancers 1.15 (1.08- 1.22) 1.19 (1.06-1.33)

Lung cancer 1.13 (1.0-1.26) 1.73 (1.2-2.49)

Non-lung cancers 1.15 (1.07-1.26) 1.15 (1.02-1.30)
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Air Pollution Shortens Lung Cancer Survival
Eckel SP, et al. Thorax 2016;71:891–898.

Risk of Dying with Localized Exposure
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Wildfire Exposure and Lung Cancer Survival
Among individuals discharged from the hospital following lung cancer surgery

Zhang D, Xi Y, Boffa D, Liu Y, Nogueira LM.  Wildfire exposure while recovering from lung cancer surgery decreases 

long-term survival. JAMA Oncology 2023 Sep 1;9(9):1214-1220. 

National Aeronautic and Space Agency 

(NASA)

https://appliedsciences.nasa.gov/what-we-

do/disasters/fires

https://pubmed.ncbi.nlm.nih.gov/3318916

5/

Stress associated with potentially having to 

evacuate, threat to property and life, water 

and soil contamination

Unexpos

ed

Expos

ed

Exposure to wildfire goes beyond 

inhaling wildfire smoke

44

Cancer patients are a vulnerable 

population to climate hazards





Wildfires have a 
higher long-
term impact on 
health in the 
east than the 
west

•https://www.washingtonpost.c
om/weather/2021/10/20/wildfi
re-smoke-deaths-eastern-us/

J Schiller



Source: https://www.economist.com/graphic-

detail/2020/10/14/this-is-the-worst-fire-season-the-

american-west-has-ever-seen

Excess Deaths in 
the elderly 
per million people 2015 – 2020

After the fire
United States, west-coast wildfires
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HealthCare, Carbon Footprints and Choosing Wisely









Healthcare System Emissions

54cancer.org

Clean Energy Source











What can we do?





Emergency Preparedness Plan

Individual patient level:

How to create a portable medical card

How to pre-register for special need shelters

Items to be included in an emergency supply kit

How to request additional medication
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