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• Widespread impacts: Drought, energy, fire , agriculture, 
water, health impacts  

 

• Total excess death toll 70,000  

 

• Vulnerable populations older adults, young children, and the 
homeless, as well as those with chronic health conditions and 
those using certain medications 

 

• Health effects 

• Heat-stroke - normally we sweat, and this keeps us cool on hot 
days. On very hot days our bodies may not be able to keep 
cool enough by sweating alone, and our core body temperature 
may rise. This can lead to headaches, dizziness and even 
death. 

• Dehydration - this is the loss of water from our bodies. It can 
cause tiredness and problems with breathing and heart rates. 

• Sunburn - damage to the skin which can be painful and may 
increase the risks of getting skin cancer. 

• Air pollution - it is thought that one third of the deaths caused 
by the heatwave in the UK were caused by poor air quality. 

• Drowning - some people drowned when trying to cool off in 
rivers and lakes. 

Global Alarm  
European Heatwave 

Jun-Aug 2003  



Heat-Health Action Plans (HHAP) 

1. Agreement of a Lead Agency 

2. Accurate and timely heat health warning and 
alert systems (HHWS) 

3. Heat-related information / communications plan  

4. Reduction in indoor heat exposure  

5. Special care for vulnerable populations  

6. Preparedness of the health and social care 
system 

7. Long-term urban planning 

8. Real-time surveillance  

9. Evaluation  
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HEAT STRESS IS A SERIOUS HEALTH THREAT FOR HUMANS 

Heat Stress leads to: 

• Severe dehydration 

• Blood clotting   

• Stroke 

• Organ damage 

 

It can aggravate:  

Kidney disorders 

Mental health  

Cardiac conditions  

Pulmonary conditions  

> 40°C 37- 40°C 

Case-fatality rate of untreated heat stroke is 65-80%  

Ch. 2 



All vital 

organs  

are highly 

sensitive 

 to thermal 

fluctuation 

Ch. 2 



Heat 

Impacts 

on Health 

Ch. 2 



- 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 

Ch. 2 

Vulnerability 



Impact Measures  

• Excess mortality  

• Ambulatory Calls  

• Morbidities 
– Cardiovascular 

– Mental health 

 

• Non-health impacts  
    *lost-productivity  

Ch. 2 

Heat & Health 
Impacts 

 
 



What is a heat wave? 
 No universal 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) 

 

What is a  
heat wave?  

Ch. 3 
Assessment of Heat Stress:  
heatwaves, exposure, thermal 
assessment methods  
 



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 

Heatwave 
Definition  

Ch. 3 
Assessment of Heat Stress:  
Heatwaves  



Belgium Tmax,Tmin and Ozone Maximum and minimum daily 
temperature and O-zone 

Niveau 1: Tmin above 18 and Tmax above 30, Niveau 2: Niveau 1 
and/or 240 µg/m3 ozone 180 µg/m3 (in French so not clear). 3 day 
mean 
Tmax: ≥30 °C; Tmin: ≥18 °C 
(https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3290979/) 

Czechia Yellow: T max > 31 ° C, UO> 50%, Orange: T max  
> 34 ° C, UO> 50%, Red: T max > 37 ° C, UO> 50% 

    

France Tmax and Tmin Maximum and minimum daily 
temperature 

Level 2: when thresholds are to be reached within three days, Level 
3: when the thresholds are reached, Level 4: when the thresholds 
are reached and when the heat wave tends to be prolonged or 
when exceptional conditions are met (e.g. drought, electricity 
blackout) 

Germany  Tmin and Perceived Temperature (Klima Michel 
Model) 

Minimum daily temperature and 
thermodynamic model 

Severe heat stress: PT ≥ 32 °C (exact threshold depends on weather 
situation of last 30 days but does not exceed 34 °C); Extreme heat 
stress: PT ≥ 38 °C. Warnings if thresholds are exceeded for 2 
consecutive days and Tmin (night between) > 16–18 °C) 

The Netherlands Tmax (the plan only indicates >5 subsequent days 
above 27 degrees... it doesn't specifiy max, or 
mean temperature in the plan --> probably KNMI 
data does)  

Maximum daily temperature (this is 
not explicitely indicated in the plan) 

5+ days above 27C 

Multinational Heat-Shield Index: modified WBGT index. a modified WBGT index 
calculated from validated formulas 
using weather station data. This 
includes open in-sun (non-sheltered) 
and in-shade (sheltered) conditions for 
both long-term projections and 
shortterm warning of environmental 
heat-stress conditions. 

  

Hungary Tmean 1: Daily mean temperature likely 
reaches or exceeds 25 
°C., 2: Daily mean temperature likely 
reaches or exceeds 27 
°C., 3: Daily mean temperature likely 
reaches or exceeds 29 
°C. 

3 day Tmean > 26.6 °C (98% frequency) 



1. Heatwaves   
2. Periods of sequential high-nighttime  

temperature  
3. Compound heat-wave periods  
4. Heat spells occur outside heat-

season  
5.  Microclimates 

Urban centers  
Housing conditions 
(slums/skyscrapers) 
Occupational settings 

Other heat  
exposure 
dangers?  

Ch. 3 
Assessment of Heat Stress:  
Heatwaves , Exposure 



Heat exposure 
and risk 
management is 
location and 
context specific  

Toronto 

Chennai Melbourne 

Research collaboration 
is key to incorporate 
the differentiated 
needs of vulnerable 
groups, and inform 
appropriate and 
effective responses 

Ch. 3 
Assessment of Heat Stress:  
Heatwaves , Exposure 



 

Considerations: 

  

Santiago  

Urban Heat Island?   



Extreme heat events increasing.  
Cities are hotter.  
 
  Why is 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). 



 

Common 
Thermal 

Assessment  
Indices 

for quantifying 
heat-health 

risks 

Ch. 3 
Assessment of Heat Stress:  
heatwaves, exposure, thermal 
assessment methods  
 



Ch. 4 

Considerations for Chile: 
 

Temperate & Subtropical  
Systems 

 
 



6 7 

Common Steps in  
Heat Health 

EWS 

Ch. 4 



• Information must be appropriate to the decisions  
 

• There are NO:  
– Common definitions of heatwaves  
– Common thresholds of heat-health outcome responses 
– One size fits all systems  

 
• Local systems must be build on local conditions of:  

– Physiological acclimatization and vulnerability  
– Weather conditions and forecast availability 
– Data on historical heat-health outcomes and population 

responses  
– Social and Health System Response capacity  
– Local culture and behaviour  

 

COMMON  
PRINCIPLES  
OF HHWS  



 

1. LOCAL WEATHER FORECASTS 

2. HEAT EXPOSURE RESPONSE ASSESSMENT AND 
MODELING   

3. THRESHOLDS OF HEAT-HEALTH ACTION TRIGGERS 

4. ALERT/ACTION AND COMMUNICATION PLAN  

5. ISSUANCE OF WARNINGS  

6. INTERVENTION AND RESPONSE STRATEGIES 

7. EVALUATION 

Framework for 
HHWS 

Ch. 4 



 
Heat Forecast 

Ch. 4 



Considerations: 
Forecast Skill  

 
Potential to 

improve global 
heat wave 

preparedness 

Ch. 4 



HEAT EXPOSURE-RESPONSE 
ASSESSMENT AND MODELING   

 Cumulative: takes heat 

exposure over multiple days 

 

 

 Non-linear: Changing risk 

across temperature range 

 

 

 

 Implications for issuing alerts 

– binary or graduated ? 

Gasparrini et al., 2015 Lancet 

Ch. 4 



 

Setting thresholds 
depends on how 
many lives you 
expect to save?  

Ch. 4 



 

Heat Health 
Impact Based 
Forecasting  



 
Heat EWS 

Information 
Flows 

Ch. 4 



  
Meeting 
Decision-

needs:  
 

How much 
lead time?  

 

Ch. 4 



Insights  

Planning plan 
across 
timescales  
– not just 
focus on 
heatwave 
events.  

Ch. 8-9 



  

Ch. 8-9/4 

Seasonal and 
Annual Planning 



Ch. 8-9 

Adapting to 
 heat over longer 

time-scales 



 Communicating 
with the Public 

Ch. 5 



 

Tailored 
Communication 
and Protection: 
 

Workers 

Ch. 5 



 

t 

Interventions 
 

Response 
Measures 

 
During a 

Heatwave 

Ch. 6 



 

WS, AND RESPONSE 

Evaluating 
Heat 

Preparedness 
& Response 

Ch. 7 



Success factors   

All well-functioning action and alert systems rely on: 
1. Heat risk must be understood and managed across timescales 

- short-term heat early warning system must be 
complemented by seasonal and sub-seasonal preparedness 
 

2. Strong cross-disciplinary and multi-agency collaboration  
 

3. Tailored to location, context, and population characteristics  
 

4. Effective communication between stakeholders including 
national and local governments, universities, media, healthcare 
and social protection systems, NGOS and humanitarian actors, 
as well as, affected populations. 
 


