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Why we need heat early 
warning systems 

• Extreme heat is one of the fastest-growing 
climate risks worldwide

• Heat EWS are crucial mechanisms to 
signal dangerous heat and trigger action

• Scaling up heat EWS worldwide is 
estimated to save nearly 100,000 lives per 
year (WMO, 2025) 
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What is a warning system? 
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Many heat warning systems were developed due to
demand from the health sector 

• Many systems were developed after deadly

heatwaves

• Thresholds sometimes (co-)developed by

health authorities (heat-health warning
systems) 



Which types of heat EWS exist? 

Extreme temperature or heatwave 
(temperature-based) warning systems 

Thermal (weather) warning systems 

Heat-health warning systems 
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Based on air temperature (Tmax 
and/or Tmin) 
e.g. 3 days > 40 °C  

Based on thermal stress indicators 
(WBGT, Heat Index, etc.) 
e.g. 1 day > 30°C WBGT 

Example

Link weather conditions to 
observed health impacts 
 e.g. 2 days above 30°C 
associated with >10% excess 
mortality 
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Extreme heat is deadly, but 
it's predictable

Temperature is the most predictable
meteorological variable

Regional differences in skill, but generally
very accurate worldwide up to 3-10 days

Humidity, wind, are less accurate further
in advance 



From heat warnings to action
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Heat early warning systems are most effective 
when embedded within broader Heat Action 
Plans (HAPs/HHAPs)

• However, many countries still lack formal 
Heat Action Plans

• In some countries, humanitarian actors 
have stepped in through anticipatory action 
and Early Action Protocols (EAPs) 



Example: heat-health warnings in Senegal 
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• Since 2022, Senegal has 
issued operational heat-
health bulletins

• Warnings use region-
specific thresholds 
(maximum temperature and 
Heat Index)

• Heat maps are overlaid with 
vulnerability maps to 
support targeted action 

• Bulletin is designed to be 
accessible and visual 

The bulletin is co-produced by ANACIM (meteorological service), the Ministry of 
Health, and the Ecological Monitoring Centre, distributed via the media and social 
networks with the support of the Senegalese Red Cross at community level



The heat-health bulletin has 
led to: 
• football teams adjusting training schedules to avoid 

peak heat

• shepherds limiting herd movement during the hottest 
periods

• schools planning breaks, early closures, and water 
distribution

• health services improving readiness to support 
vulnerable groups
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Evaluation of the bulletin

In 2023, Senegalese Red Cross 
volunteers conducted surveys with 
approximately 600 respondents in 
the Fatick region across farms, 
restaurants, public transport, health 
facilities, and households.

Following feedback from farmers, 
voice recordings were introduced  
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Strengthening heat early 
warnings 

1. Knowledge: We need stronger local evidence on heat-
health relationships and other impacts such as livelihoods, 
labour, infrastructure, and shelters

2. Forecasts: Forecasting heat is often not the main challenge, 
temperature is the most predictable meteorological 
variable

3. Communication: Heat risk perception may be low, digital 
channels may be compromised during heat, need for 
simple, trusted messaging through multiple channels to 
reach everyone

4. Response & plans: Heat warnings should trigger concrete 
protective measures through Heat Action Plans (HAPs), 
which still need to expand worldwide
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More information 

• ZCRA/RCCC work on heat early warnings 

• Report “Understanding The Global Landscape 
Of Heat Early Warning Systems” coming soon – 
June! 

• 8 case-studies: Mexico, Jordan, Senegal, 
Pakistan, Nepal, Bangladesh, Vietnam, 
Philippines – coming later this year! 

• WMO/WHO guidance on heat warning system 
development: 
https://www.who.int/publications/m/item/heatwav
es-and-health--guidance-on-warning-system-
development (updated one coming soon) + 
Handbook of Extreme Heat Indicators, Indices, and 
Metrics 

• RCCC Heat Toolkit: 
https://preparecenter.org/toolkit/heat/ 

• ZCRA Urban/Heat Resource Library: 
https://zcralliance.org/resources-urban-heat/ 

• GHHIN: https://ghhin.org/ 
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