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Kossin JP. A global slowdown of tropical-cyclone translation speed. Nature. 2018;558:104-107 
Emanuel K. Assessing the present and future probability of Hurricane Harvey’s rainfall. Proc Natl Acad Sci U S A. 2017;114:12681-12684

Climate Change and Cancer
Climate change alters the behavior of extreme weather events

Warmer air holds more water 
vapor, which increases the water 

capacity of hurricanes

Rainfall over Houston during Hurricane Harvey

National Oceanic and Atmospheric Administration (NOAA)



Disruptions in Access to Care
Climate-driven disasters

Hurricane Harvey

Nogueira LM, Yabroff KR, Bernstein A. Climate change and cancer. CA Cancer J Clin. 2020 Jul;70(4):239-244. 

Changing frequency and behavior

of extreme weather events makes it harder for 

communities to prepare and respond to 

increasingly unpredictable circumstances
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Especially concerning for medically 

vulnerable populations

https://coast.noaa.gov/hurricanes/#map=4/32/-80

Historical Hurricane Paths, Houston  TX

X



National Cancer Database

American Cancer Society 

American College of Surgeons

• Hospital-based

• ~70% of cancer cases in the US

Federal Emergency Management 
Agency (FEMA)

Presidential Disaster Declarations

Facilities Impacted by a Hurricane

Impact of Hurricanes on Access to Care
Among individuals who have been diagnosed with cancer

Nogueira LM, Sahar L, Efstathiou JA, Jemal A, Yabroff KR. Association Between Declared Hurricane Disasters and Survival of Patients With Lung Cancer 
Undergoing Radiation Treatment. JAMA. 2019;322: 269-271.

Don’t be discouraged from leaning on your lived 

experiences when proposing research on 

climate change and health outcomes

Expertise gained from lived experiences is 

exactly the type of knowledge we need to tackle 

such a rapidly evolving crisis
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Impact of Hurricanes on Cancer Patients
Disruptions in access to care and worse survival

Nogueira LM, Sahar L, Efstathiou JA, Jemal A, Yabroff KR. Association Between Declared Hurricane Disasters and Survival of Patients With 
Lung Cancer Undergoing Radiation Treatment. JAMA. 2019;322: 269-271.
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Climate-driven disasters disrupt 
access to potentially life-saving care 



Satellite data 

already 

revolutionized the 

type of research we 

do at the American 

Cancer Society



Camp Fire, Paradise CA

https://www.nytimes.com/interactive/2018/11/18/us/california-camp-fire-paradise.html



Lung Cancer Surgery

Major operation requiring months 
of recovery



Measuring Exposure to Wildfires
Use air quality monitors data to 
measure PM2.5 around the date 

when patients were discharged 
from the hospital after lung cancer 
surgery 



Exposure to Wildfires



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/33189165/

Stress associated with potentially having to 

evacuate, threat to property and life, water 
and soil contamination

UnexposedExposed

Exposure to wildfire goes beyond 
inhaling wildfire smoke
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Environmental Pollutants
Exposure to carcinogens

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

Arkema Chemical Plant

Houston Ship Chanel

3.5 times 
more likely

Houston, the self-declared oil 
capital of the world, has a high 

concentration of petrochemical 
infrastructure

Hurricane Harvey flooded 
several chenical plants, oil 

refineries, and Superfund 
sites in Houston



Reliance on Fossil Fuels
Shared cause of climate change and rise in exposure to carcinogens

13Nogueira LM, Crane TE, Ortiz AP, D'Angelo H, Neta G. Climate Change and Cancer. Cancer Epidemiol Biomarkers Prev. 2023 May 15:OF1-OF7. 

Fossil Fuels

The same air pollution that is 
driving the greenhouse effect 

also increases lung cancer risk

Extracting
Processing

Transporting
Waste



Measuring Air Pollution Exposure
Comprehensive Spatial Coverage

https://www.lung.org/getmedia/66d68ccb-7b4e-4d85-84f6-d2796fdda1ce/something-in-the-air-report.pdf

Ground-based monitors provide 
accurate air quality data where 

people breathe 

About two thirds of counties do 
not have official air quality 

monitoring stations

Air quality monitors combined with 
satellite data provide nationwide 

coverage



Fossil Fuels

Exposure to PM2.5 and worse 
survival among children with 

cancer

Environmental Pollutants and Cancer Survival
Pediatric cancer patients

George PE, Zhao J, Liang D, Nogueira LM. Ambient air pollution and survival in childhood cancer: A nationwide survival analysis. Cancer. 2024 , 
;130(22):3870-3878



Fossil Fuels

Environmental Pollutants and Cancer Survival
Pediatric cancer patients

George PE, Zhao J, Liang D, Nogueira LM. Ambient air pollution and survival in childhood cancer: A nationwide survival analysis. Cancer. 2024 , 
;130(22):3870-3878

Exposure to PM2.5 at the new EPA 
air quality standard was still 

associated with worse survival 
among children with cancer



Fossil Fuels

Environmental Pollutants and Cancer Survival
Pediatric cancer patients

George PE, Zhao J, Liang D, Nogueira LM. Ambient air pollution and survival in childhood cancer: A nationwide survival analysis. Cancer. 2024 , 
;130(22):3870-3878

Exposure to PM2.5 at levels 
recommended by the WHO 

was not associated with 
worse survival among 
children with cancer



Measuring the problem → 
Identifying Solutions



https://www.washingtonpost.com/weather/2021/05/02/california-wildfire-season-growing/



Sources of Air Pollution

Polluting infrastructure is 
frequently sited near water bodies

https://earthjustice.org/case/cleaning-up-power-plant-water-pollution

Bullard, Robert D., Mohai, Paul, Saha, Robin, Wright, 
Beverly. 2007. Toxic Wastes and Race at Twenty: 1987-
2007

Satellite data accuracy near water 
bodies

Potential of low-cost sensors 
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