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Overview 

1. Health Impacts 

2. What we understand 

and heatwaves 

3. How cities amplify 

and magnify extreme 

heat risks 



What happens when we “overheat”? 

Can lead to:

 Severe dehydration

 Blood clotting  

 Stroke

Aggravate: 

 Kidney disorders

 Mental health 

 Cardiac conditions 

 Pulmonary conditions 



Health 

Impacts of 

Exposure to 

Extreme Heat

Heat illness

• Heat cramps 

• Heat Exhaustion 

• Heat stroke

• Dehydration

Hospitalization /

Death from 

exacerbated 
• Respiratory disease

• Diabetes mellitus 

• Renal disease 

• Cardiovascular disease

• Stroke

• Mental health conditions

Direct Impacts

Impact on health services
• Increased ambulance call-outs and slower 

response times

• Increased number of hospital admissions 

• Storage of medicines

Increased risk of 

accidents

• Work-related accidents 

• Exhaustion

• Drowning 

• Injuries and poisonings 

Increased 

biological risks

• Outbreaks of gastrointestinal disease

• Marine algal blooms 

Disruption to

Infrastructure & 

Livelihoods

• Interrupted Power, Water, 

Transport

• Fire Risk

• Reduced Productivity 

Indirect Impacts 

How heatwaves affect health ?



 Power grid failures

 Fires

 Air pollution

 Water insecurity

 Crop losses

Heat stress is a leading cause of weather-
related death 

Triggers cascading  

emergencies    

Compounding health impacts during extreme heat
↑ Cardiopulmonary and respiratory problems
↑ Burns and injuries
↑ Lack of air conditioning and cool spaces 
↑ Failures in water and healthcare
↑ Lost livelihoods

Recent Major Fires 
associated with heatwaves

Moscow 2010
Portugal 2017
Sweden 2018 
California 2018
Australia 2018 – 2019 



- Urban Dwellers

- Impoverished

All people, are physiologically susceptible to extreme temperatures 

Some populations are more exposed to high temperatures
Some more physiologically vulnerable to heat stress

Who is most vulnerable and why?

Source: Health Canada



What is a heat wave?

 No universally agreed definition of a 

heatwave

 A period of marked unusual hot weather (max, min and daily 

avg. temp) over a region persisting at least three* consecutive days 

during the warm period of the year based on local climatological 

conditions (station-based), with thermal conditions recorded 

above given thresholds. 

(WMO, 2018 TT-DEWCE)



Heat waves are locally determined, relative to expected conditions

Countries/cities adopt local criteria for issuing heat wave advisories, based on locally relevant thresholds of 

temperature/humidity levels that have a statistically significant influence on morbidity and mortality rates.

Source: NOAA



Characteristics of heatwaves  

Southern China 1980-2010  (weather stations)

Source: Prof. Gabriel Lau / Chines e University Hong Kong 

Hotter heatwaves Longer heat  season

Longer heatwavesMore frequent Higher seasonal temperatures



Source: WMO State of the Climate 2018 

A Warming World

• Hottest 20 years, have occurred in the past 22

• 2015-2018 hottest 4 years 

• Climate Change makes extremes more likelyand urgent health threat
for humans. 



Increasing Heat waves

2018-2019  Australia's 'angriest summer'
More than 200 weather records broken



Cities are warming at a higher rate  

Differences in Mean heat index in Urban/Rural Areas in Southern China 

Source: Prof. Gabriel Lau / Chines e University Hong Kong 



 Humidity

 Urban canyons 

 Urban deserts

 Waste heat

 Haze 

Why are cities heating up? 
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 Urban canyons 

 Urban deserts

 Waste heat

 Haze 

Why are cities heating up? 



 Humidity

 Urban canyons 

 Urban deserts

 Waste heat

 Haze 

Source: NASA
Source: https://e2designlab.com.au/blog/i_2017-11-17-city-cooling-mitigation-of-the-urban-heat-island-uhi-effect 

Why are cities heating up? 



 Humidity

 Urban canyons 

 Urban deserts

 Waste heat

 Haze 

https://land8.com/how-landscape-architecture-mitigates-the-urban-heat-island-effect/

Why are cities heating up? 



 Humidity

 Urban canyons 

 Urban deserts

 Waste heat

 Haze 

Why are cities heating up? 

2018 San Francisco –Wildfires Create Haze
Source: Alex Shyba



Increasing Urban Heat 
Islands



Increasing Urban Heat 

Islands

Toronto Chennai Melbourne



Extreme heat events increasing. 

Cities are hotter. 

But what else makes city heat deadly? 

Indicators that modify the effect of heat -
higher mortality associated with increases in: 
• population density,
• fine particles (PM2.5), 
• gross domestic product (GDP) 
• Gini index (a measure of income inequality), 
• Lower availability of health services

• Higher levels of green spaces were linked 
with a decreased effect of heat

Temperature-attributable mortality study across 340 cities - a meta-regression model 50 million deaths 
in 22 countries - adjusted by country and weather variables 

Sera, Francesco, et al. "How urban characteristics affect vulnerability to heat and cold: a multi-country 
analysis." International journal of epidemiology (2019).



Rapid Urbanization 

https://www.un.org/development/desa/publications/2018-revision-of-world-urbanization-prospects.html

By 2050, with the urban population more than doubling its current size, nearly 7 of 10 people in the 

world will live in cities.



Increasing vulnerable 

populations

Today, 880 million people live in urban

slums

“Temperature variations in poorly insulated and poorly ventilated 
shacks can be extreme, with potentially hazardous high temperatures 
for infants being reached on sunny days with no wind”
Thomas, E. P., et al. 1999. Household Environment and Health in Port Elizabeth, South Africa. SEI Urban Environment Series 
No. 6



Managing heat risk in a warming 

world is a grand challenge 

affecting all of society  

 Climate Change Mitigation 

 Climate Resilient Urban Design
 Heat Action Planning

 Poverty reduction and income inequality
 Heat Appropriate behavior and activities 
 Occupational protections
 Universal Health Care
 Social support and outreach
 Heat advisories and communication
 Empowered individual behaviors 

SLOWING CLIMATE CHANGE  

BUILD RESILIENT CITIES 

REDUCE VULNERABILITY



www.ghhin.org


