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Heat – A single CID for many many consequences 
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Le lien entre les facteurs climatiques d’impact et les secteurs
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Climate change already affecting all inhabited regions on earth, in particular
with heat extremes
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Hot extremes become more frequent and intense with global warming
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High confidence of ID change in 2050/2°C – Heat everywhere



Indices

• Tmax (dry heat, agriculture, health)
• Tmean (better for health indices)
• Including humidity, wind, radiation
– Apparent temperature
– Wet bulb T wet bulb globe
– HUMIDEX
– Heat Index
– …



Heat Index Annex VI (typo warning)
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Dry and humid heat rising dangerously in many tropical areas

Humid heat: change in #days/year with NOAA index HI>41° (dangerous conditions)
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INDEX HI>41°
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#days/year with
INDEX HI>41°
For Central Africa
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Dry and humid heat rising dangerously in many tropical areas



Hot extremes do not come alone, and health is at risk

Zachariah et al., 2022
https://www.worldweatherattribution.org



Since IPCC 2021

More science and results, more events





Record-shattering extremes

calling for better understanding causes and calling
adaptation to unseen events

Particularly in cities.



A collection of recent RS heat Extremes

British Columbia Jun 2021

Morocco-Algeria-Portugal-Spain Apr 2023

UK Jul 2022

Argentina-Paraguay 2022



Attribution of humid heat extremes



Heat in South-East Asia in April 2023

Heat Index in ℃ showing 4-day average 
daily maximum during 17-20 April, 2023 
for the India-Bangladesh region 
(highlighted in blue).

4-day average daily maximum Heat 
Index during 18-21 April, 2023, over 
the Thailand-Lao PDR region 
(highlighted in blue).

Zachariah et al., 2023 https://www.worldweatherattribution.org



Heat in South-East Asia in April 2023



Conclusion of this attribution study
• Humid heat increases strongly in South East Asia, due to climate change 

drivers, could hardly have occurred without CC

• Future ~+1°C in South Asia for a +2°C global warming, making it frequent

• Probability of exceeding very dangerous thresholds increasing

• “…heat-related fatalities have decreased in regions where heat action plans 
have been in place, e.g. in the city of Ahmedabad and the region of Odisha in 
India. However, these solutions are often out of reach for the most vulnerable 
people, highlighting the need to improve vulnerability assessments and design 
interventions that account for group-specific needs”.



Thanks for your attention



Challenges for IPCC Cycle #7?

• Relief time
• Epidemics, interactions with biodiversity
• Dynamics and circulation 
• Other forcings and regional assessments of their effects
• Landuse/land cover effects, also on LU management
• Waterborne diseases
• Air pollution including wildfires
• Assessing the effects of heat plans
• Effects on children
• Building storylines tipping points
• Impacts on indigenous populations
• Careful communication on high extremes, anxiety issues
• Health mechanistic models
• Cascading risks
• Habitability should be scientfically assessed
• Early warning systems
• Increasing research on socio-economic inequalities
• Effect of shifting dirunal cycle
• Pressure on health insurance
• Freak events



Challenges for IPCC Cycle #7? – chat comments
• this is more of a comment, in the recent Lancet report for South America, they address the problem of air pollution caused by fires and the mortality by heat waves
• Monday ADIAHA  to  Everyone 2:47 PM
• I think air pollution with tendencies of latent heat build up in the atmosphere coupled with  global circulation of heat  has moved to worsen the situation of the heating earth 
• Cristy Gallano  to  Everyone 3:02 PM
• thank you for the presentation.
• Nadia Itzel Castillo Pérez  to  Everyone 3:04 PM
• green belt arround the city
• Cristy Gallano  to  Everyone 3:04 PM
• will these projections affect the cost of life/non-life insurances? "risks are increasing with every degree of warming"
• Monday ADIAHA  to  Everyone 3:11 PM
• Thank you very for the Presentation.
• Nadia Itzel Castillo Pérez  to  Everyone 3:16 PM
• Monday u have the micro open
• VINCENT OTIENO  to  Everyone 3:21 PM
• In north eastern part of the greater horn of Africa, dry and hot condition we have witnessed mortality due to heat stress. The area is not humid at all. The worse of it is that recorded mortalies are higher when it rains after long drought which has been 

attributed to drastic drop in temperatures … what could be causing this .. is the temperature changes alone or there could be some other factors ?
• Emre Salkım  to  Everyone 3:31 PM
• Political conflicts due to hydropolitics etc.
• As a result lethargy in data transparency
• Monday ADIAHA  to  Everyone 3:32 PM
• I think looking at biodiversity can also play a role in it.
• VINCENT OTIENO  to  Everyone 3:38 PM
• climate variability and extremes and conflict. discussed WGII ch16
• the confidence waqs medium whether climate and extremes can be linked to risks of conflict or there are some other socio-economic factorsthis is more of a comment, in the recent Lancet report for South America, they address the problem of air 

pollution caused by fires and the mortality by heat waves
• Monday ADIAHA  to  Everyone 2:47 PM
• I think air pollution with tendencies of latent heat build up in the atmosphere coupled with  global circulation of heat  has moved to worsen the situation of the heating earth 
• Cristy Gallano  to  Everyone 3:02 PM
• thank you for the presentation.
• Nadia Itzel Castillo Pérez  to  Everyone 3:04 PM
• green belt arround the city
• Cristy Gallano  to  Everyone 3:04 PM
• will these projections affect the cost of life/non-life insurances? "risks are increasing with every degree of warming"
• Monday ADIAHA  to  Everyone 3:11 PM
• Thank you very for the Presentation.
• Nadia Itzel Castillo Pérez  to  Everyone 3:16 PM
• Monday u have the micro open
• VINCENT OTIENO  to  Everyone 3:21 PM
• In north eastern part of the greater horn of Africa, dry and hot condition we have witnessed mortality due to heat stress. The area is not humid at all. The worse of it is that recorded mortalies are higher when it rains after long drought which has been 

attributed to drastic drop in temperatures … what could be causing this .. is the temperature changes alone or there could be some other factors ?
• Emre Salkım  to  Everyone 3:31 PM
• Political conflicts due to hydropolitics etc.
• As a result lethargy in data transparency
• Monday ADIAHA  to  Everyone 3:32 PM



Understand regional model/obs mismatches and 
the role of change in dynamics


