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Sea surface temperature anomaly (°C) for the month of 
June 2023, relative to the 1991-2020 reference period

Data source: ERA5. Credit: Copernicus Climate Change Service/ECMWF
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Pathways by which climate change drives the 
burden of waterborne diseases
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Climate change and cascading risks from 
waterborne disease
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• Weather, such as a heavy rain event, can potentially trigger a 

sequence of secondary events, when risks are causally 

connected, with one triggering the next. 

• These cascading risk pathways of causally connected events 

can result in large-scale waterborne disease outbreaks. 

Climate change and cascading risks from 
waterborne diseases 
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Heavy rain 

Storm runoff

Mobilizes & transports 
pathogens

Waterborne outbreaks 
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Combined Sewer Overflow 

https://www.nyc.gov/site/dep/water/combined-sewer-overflows.page



Seasonal distribution of waterborne outbreaks by 
size of outbreak, Denmark, Finland, Norway and 
Sweden, 1998–2012

Guzman-Herrador B, Euro Surveill. 2015;20(24):pii=21160.



Association between heavy precipitation 
events and waterborne outbreaks in four 
Nordic countries, 1992–2012

• Matched case-control study

• Epidemiological registries of waterborne outbreaks

• Meteorological data between 1992 and 2012 from four 
Nordic countries:

• Central Weather Station

• Gridded precipitation data 

• Heavy precipitation events were defined by above 
average (exceedance: 95 percentile) daily rainfall during 
the preceding week using local references
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Association between waterborne outbreaks and 
exceedance precipitation during the previous week
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Cryptosporidium
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https://www.cdc.gov/parasites/crypto/pathogen.html



During heavy rainfall, cryptosporidium washes into 
waterways, where it can contaminate water treatment 
plants. 

In 1993, severe rains in Milwaukee contaminated the public 
water plant with cryptosporidium oocysts because of water 
treatment failure, resulting in the largest reported 
cryptosporidium outbreak in the United States.
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Cryptosporidium

Mac Kenzie WR, N Engl J Med 1994; 331: 161-7.



Cryptosporidium
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Cryptosporidium cases in two groups of health 
authorities, in North West England 1990-2005
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Drought 

Intermittent drinking 
water supply 

Cross-connections 
with sewer lines 

Waterborne outbreaks 
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Surveillance Data: Diarrhea and Dysentery, 
Nukus, Uzbekistan
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Water treatment plant, Nukus
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Diarrhea Rates in Nukus by Chlorination 
Status, Uzbekistan, June-August 1996
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Drought: Intermittent drinking water supply
Cross-connections with sewer lines
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Waterborne disease impacts from climate change 
and policy entry points for risk reduction

Hazard

Exposure

ID Impacts

on WBD

Vulnera-

bility
Exposure

Climate 

Change 

Risk

Hazard

Observed climate change impacts 

from infectious diseases (ID) due to 
hazard, exposure and vulnerability 

Projected risks from ID can be 

reduced in the future by acting on 
hazard, exposure and vulnerability 

through mitigation and adaptation

Vulnera-

bility

Semenza JC, Paz S. The Lancet Regional Health – Europe. 2021 Oct 9: 100230



Adaptive strategies addressing key 
vulnerabilities of climate-sensitive WBD
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Ten essential public health functions 
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Adaptive strategies addressing key 
vulnerabilities of climate-sensitive WBD
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Adaptive strategies addressing key 
vulnerabilities of climate-sensitive WBD
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Conclusion

• Climate-proofing water treatment and distribution 
systems, as well as our health care delivery systems, is 
critical for preventing, preparing for, and managing 
climate-sensitive waterborne diseases.

• Reducing waterborne diseases requires safe and equitable 
access to water and sanitation for all segments of the 
world’s population.

• It entails returning to basic public health principles, 
ensuring climate resilience in water infrastructure, and 
rapidly transitioning from our dependence on fossil fuels.
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Thank you!
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