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1. Present the WGII perspective on heat as one of the 
Representative Key Risks (RKR) for health, some major 
challenges and the range of solutions (heat related 
adaptation options)

2. Present the WGI perspective on heat-related climate 
changes, and provide a focus on humid heat, and the 
example of WWA South Asia heatwave attribution done 

3. Discuss with participants possible important points to 
consider in the IPCC Cycle #7

Objectives of the session



1. WGII perspective and some highlights from the SYR
2. WGI perspective and case study
 including some non-IPCC highlights 
3. Discussion points 

Overview



PART 0
Questions

General reminders
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• What words come to your mind when you hear “heat”?

• What words describe the most relevant climate actions on “heat”?

• What maximal temperature in your country could occur in the near-term 
(e.g. next 5 years)?

Heat
Starting Questions



PART 1
WGII perspective and Highlights from the 

Synthesis Report 



Synthesis Report (SYR 2023) 

Plenaries, working groups, night sessions, 
authors …
End: 19 March 2023!

IPCC session for 
SYR Approval by governments



WGII “Impact, Adaptation, Vulnerability” 

WGII AR6 LAM 1 Durban, January 2019 

270 Lead Authors, 67 countries

WGII AR6 SPM release : February 2022
#8 years after AR5 (2014)

WGII AR6: 18 Chapters
(Intro, 7 Sectors, 7 Regions, 3 Syntheses) 

+ 7 cross chapter papers  
Summary for Policy Makers



Extreme heat thresholds relevant to agriculture and 
health are projected to be exceeded more 
frequently at higher global warming levels ***

Working Group I – Health and Wellbeing Global

AR6 WGI SPM C2.1

SANTE - Groupe de Travail I

Levels of confidence: 
**** Very high; *** High; ** Medium; * Low



Risks result from the 
superposition of climate hazards, 
vulnerability and exposure of 
human systems, ecosystems and 
their biodiversity

Hazards, Exposure, Vulnerability, Risks
Vulnerability

Exposure

Hazards

IPCC WGII AR6, 2022

Working Group II



Increased vulnerability to climate impacts on health 
and well-being is experienced by specific groups 
and locations

VULNERABILITIES – Health and wellbeing

WGII AR6 Chapitre 7

Working Group II
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3.3 – 3.6 billion people live in hotspots of high 
vulnerability to climate change.

[Denis Onyodi / KRCS CC BY-NC 2.0]

Vulnerability

Overlapping challenges
• Limited access to water, sanitation and 

health services
• Climate-sensitive livelihoods
• High levels of poverty
• Weak leadership
• Lack of funding
• Lack of accountability and trust in 

government
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Simultaneous extreme events compound risks

Multiple extreme 
events that 
compound the risks 
are more difficult to 
manage

Cascading effects

Vulnerability



SIXIÈME RAPPORT D'ÉVALUATION
Groupe de travail II - Impacts, adaptation et vulnérabilité

Vulnerabilities – Health and wellbeing

WGII Chapitre 7

• Women and girls: pregnancy, maternal status
• Children: immature physiology and metabolism
• Elderly: disproportionately vulnerable
• Socioeconomically marginalized populations 
• People with disabilities
• Vulnerable populations in urban, coastal and rural areas 

Vulnerabilities

Working Group II
Particular Impacts of Heat



Climate change has adversely affected physical 
health of people globally **** and mental health of 
people in the assessed regions ****

OBSERVED IMPACTS – Health and Wellbeing
Global

WGII AR6 SPM B1.4, Chapitre 7

Levels of confidence: 
**** Very high; *** High; ** Medium; * Low

Working Group II

HEAT
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Observed Impacts – Non-communicable diseases and others

WGII AR6 SPM B1.4, chapitre 7

Cissé

• Extreme heat events human mortality and morbidity**** 
• Mental health challenges*** 
• Climate-sensitive cardiovascular and respiratory distress**
• More: diabetis 

• Health services disrupted by extreme events***

Levels of confidence : **** Very High ; *** High ; ** Medium ; * Low 

Working Group II

Observed Impacts



Climate change and related extreme events will 
significantly increase ill health and premature 
deaths from the near- to long-term ***

Projected Risks – Health and Wellbeing
Global

AR6 SPM B1.4, Chapitre 7

Levels of confidence: 
**** Very high; *** High; ** Medium; * Low

HEAT
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Projected risks – Non-communicable diseases

WGII SPM B4.4

PNUE, Shutterstock

• Population exposure to heatwaves: increase with additional warming, 
strong geographical differences in heat-related mortality **** 

 

• Mental health (incl. anxiety and stress): increase in assessed regions 
****

Levels of confidence : **** Very High ; *** High ; ** Medium ; * Low 

Working Group II

Projected Risks
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WGII Chapter 7, Figure 7.8

An excess of approximately 
250,000 deaths yr–1 dominated by 
• increases in deaths due to heat 

(94,000, mainly in Asia and high-
income countries), 

• childhood undernutrition 
(85,000, mainly in Africa but also in 
Asia), 

• malaria (33,000, mainly in Africa) 
and 

• diarrhoeal disease (33,000, 
mainly in Africa and Asia)

Projected Risks 

Working Group II

Projected Risks
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Representative Key Risks

Chapter 16

• 120 key risks (KRs) : severe 
under particular conditions ( 
hazards, exposure, and 
vulnerability). 

• Eight so-called Representative 
Key Risks (RKRs) including: 
human health; food security; 
water security (high 
confidence).

WGII Chapter 16



SIXTH ASSESSMENT REPORT
Working Group II – Impacts, Adaptation and Vulnerability

Representative Key Risks

Health RKRs
Waterborne
Vector-borne
Heat-related mortality

Malnutrition

Chapter 16
For most Representative Key Risks (RKRs), potentially 
global and systemically pervasive risks become severe 
in the case of high warming, combined with high 
exposure/vulnerability, low adaptation, or both (high 
confidence).

WGII Chapter 16
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• There is nearly an universal evidence that non-optimal ambient 
temperatures increase mortality (high confidence)

• Increases in sea surface temperatures over recent decades as well as 
during recent summer heatwaves are linked to increased 
concentrations of Vibrio bacteria in coastal waters and an associated 
rise in environmentally acquired Vibrio infections in humans.

• Hazards and associated risks expected in the near-term include an 
increase in heat-related human mortality and morbidity (high 
confidence)

• Hundreds of local losses of species have been driven by increases in 
the magnitude of heat extremes (high confidence) with mass mortality 
events recorded on land and in the ocean (very high confidence).

Heat
Highlights
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SYR 
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SYR Figures

Observed (1900–2020) and projected 
(2021–2100) changes in global surface 
temperature (relative to 1850–1900), 
along the lifespan of three 
representative generations (born in 
1950, 1980 and 2020). Future 
projections (2021–2100) for 4 
scenarios (SSP1-1.9), (SSP1-2.6), 
(SSP2-4.5), (SSP3-7.0) (SSP5-8.5) 
GHG emissions scenarios. 
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SYR Figures
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SYR
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SYR Figures
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SYR Figures
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• Adaptation options for future extreme heat risks include heat action plans (HAPs) 
that incorporate:

•  early warning and response systems for urban and non-urban settings; 

• tried, tested and iteratively updated response strategies targeting both the 
general population and vulnerable groups such as older adults or outside 
workers; 

• and effective stakeholder communication plans (high confidence). 

• These short-term responses can be complemented by longer-term urban 
planning and design, including nature-based solutions (NbS) that mitigate 
urban heat island (UHI) effects (high confidence) (Sections 7.4.1, 7.4.2, 7.4.3).

Heat
Range of solutions
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• Effective health adaptation options include strengthening public health 
programs related to climate-sensitive diseases, increasing health 
systems resilience, improving ecosystem health, … and Heat Health 
Action Plans that include early warning and response systems (high 
confidence). 

• Ecosystem-based adaptation approaches such as urban greening, 
restoration of wetlands and upstream forest ecosystems have been 
effective in reducing flood risks and urban heat (high confidence). 

Heat
Range of solutions



M. Ragettli



Early Warning Information System Flow from Central level to Local level

M. Ragettli



Strongest decrease in the region that introduced heat-health action 
plans (HHAPs) between 2004 and 2008.



Climate change is causing more heat waves, and children will be 
increasingly exposed

UNICEF 2022
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THANK YOU

@IPCCwww.ipcc.ch

IPCC Secretariat: ipcc-sec@wmo.int

IPCC Press office: ipcc-media@wmo.int
@IPCC_CH 

linkedin.com/entreprise/ipcc

For more information: Follow us :

/

[Guéladio CISSÉ]
[Swiss Tropical and Public Health Institute/ University of Basel].
[gueladio.cisse@swisstph.ch, gueladio.cisse@unibas.ch, 
+41799381198]

#Rapport du GIEC 

http://www.ipcc.ch/


Highlights Epidemiology
Case study Switzerland







Calculation of excess mortality

Advantages:
• Relatively cheap and fast method
• No temperature data is needed
• Easy to understand and communicate
• Provides relatively quickly estimates of the impact of a heatwave
• Very useful for assessment of extreme events

Disadvantages:
• No exposure-response association
• With climate change it becomes difficult to estimate a the expected mortality without heat effect.
• Difficulty to assign excess mortality to heat in case of more than two events that affect mortality.











Early Warning Information System Flow from Central level to Local level



Before and after 2003: Reduction of heat-related mortality risk in 
cities with heat action plans (data: 1995-2013)

Ragettli & Röösli 2019



Strongest decrease in the region that introduced heat-health action 
plans (HHAPs) between 2004 and 2008.



Climate change is causing more heat waves, and children will be 
increasingly exposed

UNICEF 2022



Children are uniquely vulnerable to heat stress


