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Why we need heat early
warning systems

* Extreme heatis one of the fastest-growing
climate risks worldwide

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

e Scaling up heat EWS worldwide is
estimated to save nearly 100,000 lives per
year (WMO, 2025)
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In the 2017 Pakistan heatwave, Dr.
Seemi Jamali, head of emergencies at
a Medical Centre in Karachi, said:

"the warning gave time to stock
extra medicine, set aside beds and
put medical staff on high alert [..]

avoiding possible deaths"




What is a warning system?

1. FORECAST / TRIGGER 2. WARNING 3. COMMUNICATION 4. EARLY ACTION

Dangerous heat Authorities issue The warning reaches People and systems
is predicted a heat warning people take early action
Weather and climate The warning is based on Through multiple Actions protect people,

models forecast high agreed thresholds and channels to ensure it is reduce exposure and
temperatures. risk levels. clear, timely and trusted. strengthen preparedness.
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A brief history of heat early warning systems

Finland First WMO/WHO
Many EU countries — guidance on HEW'S
(France, UK, Germany) Japan development
Philadelphia, USA 28 EU Sweden Senegal
countries
(>60%) Singapore
Lisbon, Portugal .
India
1995 1999 20(’?1 2003 2006 2009 2011 2013 2015 2017 2022 2025
Other North American cities Vi .
ictoria,
Australia T :
Australia
Shanghai, China Buenos Aires, :
Argentina Argentina
Toronto, Canada

City-level systems Rome, Italy

National-level systems
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Many heat warning systems were developed due to
demand from the health sector

Beat the Heat

PUBLIC

* Many systems were developed after deadly
heatwaves
* Thresholds sometimes (co-)developed by

health authorities (heat-health warning
systems)

HEALTH
ALERT

Heatwave
warning issued
for parts of NSW

NSW
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Which types of heat EWS exist?

Example

Extreme temperature or heatwave Based on air temperature (Tmax
and/or Tmin)

(temperature-based) warning systems e.q. 3 days > 40 °C

Based on thermal stress indicators

Thermal (weather) warning systems (WBGT, Heat Index, etc.)
e.g. 1day > 30°C WBGT

Link weather conditions to

. observed health impacts
J\/\«- Heat-health warning systems e.. 2 days above 30°C

associated with >10% excess
mortality

Climate
+ ( Centre 7



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
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From heat warnings to action

Heat early warning systems are most effective
when embedded within broader Heat Action
Plans (HAPs/HHAPs)

Western Pacific (4/37), 11%
Americas (2/35), 6% . .
e .I * However, many countries still lack formal

Eastern Mediterranean (1/22), 5%
Heat Action Plans

Africa (0/47),0% |

Global (47/204), 23%
Europe (35/53), 66%

South East Asia (5/11), 45%

R * In some countries, humanitarian actors
have stepped in through anticipatory action

and Early Action Protocols (EAPs)

Climate Kortharkar & Ghosh (2022) ?
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Example: heat-health warnings in Senegal

Legond

Heat - Health [}
Early Warning Bulletin ‘

DATE OF ISSUE | § APRIL 2020

VALIDITY PERIOD: 24 -

JOAPRIL 2020

Heat-hewth hat wrd sutines

for W pariad frum 24 10 30 Aprd 200 (4ace of insea: 16 Apel 1030

J—
-
Extremely dangerous Povedle aggy waton of
Heat serobes for (he erten populition Crdowscd 10 pubvofary ey
Dangeron Fartng, svers debrpdrason,
Meat strokes 6 Meat wasowe poabnon crangs bogue

Very uncomfortatie
Care requred $5¢ hest seratve popuiacon

Detydravon hentache.
damrwn, combaon

I MEALTH SITUATION

FORTHE PERIOD FROM 247D JOAPRIL 2020
Extremely high tompenatures e expecied o e esters part of Senegdl dunng the penod
from 24 10 30 Apeil 2020 (see aonax)

Heat stroke and heat discomfornt will probably occur o B followang regions: St Lowes, Matam,
Louga. Dicurbel. Kaffrne. Tambacounds and Kedogou A repiar followap of vulrersble
pecple 5 recommended. mpecaly @ $e regons of Matem e rocthern part of
Tambacounds 10d Goutiry 13 wall 1 the 10uh and elstern portions of Kanel and Unguire

I THE MOST VULNERABLE PEOPLE TO MEAT WAVES

¥ A & @
Bdery Datsac ot Nopie wlberiy tom Nepan Crvidren
~vle e TaY e

I FIRST AID

Find help i you feel S22y wesh, 10d sruiou, fedl very Dty anvd have headaches or painksl
mukcie pasm

v Swan - and wtanty

~

. Find 3 cool place a3 Quechly a3 possdie and e yOur temgeranre

Drink water to rebydrae yoursell

»

Got meSal musnance # camps lnt o more Ban aa hour. See your docwer f you
expenence 3y urusal segroms or f SyTpaomS parsel

In case of MALAISE or URGENCY, calt: IS IS

Watch

Negeptie
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ANACIM - Eru | zge O Pom +IN MO0

NNEX - HEAT RISKS

Host  basrd et
e Then it Sren. 24 10 30 Aget 1030 (date of beowm: |4 Agut 1038}

METEOROLOGICAL SITUATION
FORTHE PERIOD FROM 24 TO 30 APRIL 2020

The ;mosohernic condinons will favor hoe and drv ar In the eastern half of Seneal durng

the perod om 24 1 30 Apeil 2020 There is an ncressed chance for heat wave s Matam,

Podor, Linguére, Bakel, Kanel, Goudiry, Saraya. and the northern and eastern porvons of
Tambacounds and Kédougou

WHAT IS A HEAT WAYE!

A it s & Selowd 3 3 ponod of aormal hot and dry wesher or hot and humid
wather Tt Derastl Sunng i kst Sres COMMEOMVe diyt

HEAT WAVE

Tha dally heat index &5 greaser than 40°C
The daly maximem temperatirs exceeds during at least troe contecvtve dayy

the 95" percectle durig 3 maw theae | The haat ndex expresses the sesation of
heat fek by D human body s & fuscton

‘ - of ar terpersture and husmdty.

Direction Générale de s Santé - Enel 20 00
ANAOM - (rat |

IPhone 21 N) BN Y
IPooe +221 1) WS €0 40

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

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
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The heat-health bulletin has
led to:

» football teams adjusting training schedules to avoid
peak heat

e 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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Heatwaves and Health:
Guidance on
Warning-System Development

GUIDE FOR CITIES

Campaign Materials

Heat Risk Communication Strategies Heat Action Videos

Evidence-based guidance on designing heat messages that Sl Es Ty

te communities to
Available in Bengal, English, and Nepall e In Bengali, English, Nepali and generie forrm

Manual

Installation and
Management of Community
Cooling Centres

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/

14


https://www.who.int/publications/m/item/heatwaves-and-health--guidance-on-warning-system-development
https://www.who.int/publications/m/item/heatwaves-and-health--guidance-on-warning-system-development
https://www.who.int/publications/m/item/heatwaves-and-health--guidance-on-warning-system-development
https://www.who.int/publications/m/item/heatwaves-and-health--guidance-on-warning-system-development
https://www.who.int/publications/m/item/heatwaves-and-health--guidance-on-warning-system-development
https://www.who.int/publications/m/item/heatwaves-and-health--guidance-on-warning-system-development
https://www.who.int/publications/m/item/heatwaves-and-health--guidance-on-warning-system-development
https://www.who.int/publications/m/item/heatwaves-and-health--guidance-on-warning-system-development
https://www.who.int/publications/m/item/heatwaves-and-health--guidance-on-warning-system-development
https://www.who.int/publications/m/item/heatwaves-and-health--guidance-on-warning-system-development
https://www.who.int/publications/m/item/heatwaves-and-health--guidance-on-warning-system-development
https://www.who.int/publications/m/item/heatwaves-and-health--guidance-on-warning-system-development
https://www.who.int/publications/m/item/heatwaves-and-health--guidance-on-warning-system-development
https://www.who.int/publications/m/item/heatwaves-and-health--guidance-on-warning-system-development
https://www.who.int/publications/m/item/heatwaves-and-health--guidance-on-warning-system-development
https://www.who.int/publications/m/item/heatwaves-and-health--guidance-on-warning-system-development
https://preparecenter.org/toolkit/heat/
https://zcralliance.org/resources-urban-heat/
https://zcralliance.org/resources-urban-heat/
https://zcralliance.org/resources-urban-heat/
https://zcralliance.org/resources-urban-heat/
https://zcralliance.org/resources-urban-heat/
https://ghhin.org/

	Slide 1: Heat early warning systems in a warming world
	Slide 2: Why we need heat early warning systems 
	Slide 3
	Slide 4: What is a warning system? 
	Slide 5: A brief history of heat early warning systems
	Slide 6: Many heat warning systems were developed due to demand from the health sector 
	Slide 7: Which types of heat EWS exist? 
	Slide 8: Extreme heat is deadly, but it's predictable
	Slide 9: From heat warnings to action
	Slide 10: Example: heat-health warnings in Senegal 
	Slide 11: The heat-health bulletin has led to: 
	Slide 12
	Slide 13: Strengthening heat early warnings 
	Slide 14: More information 

