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Overview

• Background 

• What outcomes of climate change (CC) can 

we expect? 

• What outcomes of CC on health can we 

expect? 

• What can we do? 

− Adaptation

− Mitigation & health co-benefits

• Conclusions
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Earth Day (since 1970)

The Blue Marble by the crew of Apollo 17 (1972)
IPCC, First report, July 1990
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Global warming
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Source: IPCC sr15_chapter1.pdf

At this rate +1.5°C will be reached 

between 2030 and 2052 
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Increased concentrations of greenhouse 
gases (GHG) in the atmosphere

GHG:

• Water vapor

• Carbone dioxide(CO2)

• Methane (CH4)

• Ozone (O3)

• Nitrous oxides (NOx)

• Sulfur oxides (SOx)

+

• Climate-altering 

pollutants (CAP):

• black carbon (fine 

particulate matter)
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Anthropogenic greenhouse gases in the 

atmosphere

• More emission of greenhouse gases from:

• Burning of fossil fuel

• Agriculture (rice paddies, cattle)

• Reduction of “carbon sinks”: deforestation, land use 
change

Carbon sinks:
• plant biomass 
• soil
• oceans
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Sources of anthropogenic 

greenhouse gases

Source: IPCC AR5, 2014

Hydrofluorocarbons

N2O

Methane (CH4)

CO2- Forestry and 

other land use (FOLU)

CO2 from fossil fuels 

and industrial 

processes (energy 

consumption)

CO2 as reference CO2 eq

• Not the most potent

• Most abundant

• Long atmospheric lifetime
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What outcomes of climate change 

can we expect?

8
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Regional and seasonal warming 

9

Source: IPCC sr15_chapter1.pdf
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Shrinking sea ice, elevated sea levels

Source: Independent Group of Scientists appointed by the Secretary-General, Global Sustainable Development Report 

2019: The Future is Now – Science for Achieving Sustainable Development, (United Nations, New York, 2019).
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Expected outcomes of climate change

• Global warming => Climate change at regional level

• Changes in precipitation patterns

• Increased weather variability

• Increased frequency and strength of extreme 
weather events (storms, floods, droughts, heat waves)

• Sea level rise 

• Ocean acidification
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Intergovernemental Panel on Climate Change  
(IPCC) Oct 2018, special report 

• Human activities are estimated to have 
caused approximately 1.0°C of global 
warming above pre-industrial levels, with a likely 
range of 0.8°C to 1.2°C. 

• Warming from anthropogenic emissions from the 
pre-industrial period to the present will persist 
for centuries to millennia

• Mitigation options consistent with 1.5°C 
pathways are associated with multiple 
synergies and trade-offs across the 
Sustainable Development Goals (SDGs)

12

http://www.ipcc.ch/report/sr15/
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Within the context of the Sustainable 
Development Goals

Take urgent action to combat climate change and its 
impacts  
https://sustainabledevelopment.un.org/sdg13

13

13

https://sustainabledevelopment.un.org/sdg13
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Human activity induces climate change: rising 
CO2 levels, increasing mean temperatures

Source: Independent Group of Scientists appointed by the Secretary-General, Global Sustainable Development Report 

2019: The Future is Now – Science for Achieving Sustainable Development, (United Nations, New York, 2019).
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What outcomes of CC on health 

can we expect? 

Floods, droughts, storms, heat waves,…
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Links between CC and Human Health

Source IPCC 2014

What impacts?

…
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Links between CC and Human Health

Source IPCC 2014

Examples
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Links between CC and Human Health

Source IPCC 2014

…

Examples
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Links between Climate Change and 

Human Health

20

IPCC 2014, Chap11: Human Health: Impacts, Adaptation, and Co-Benefits

etc.



Climate Change and  Health|  Valérie LOUIS

21

http://www.who.int/globalchange/climate/infographics/
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http://www.who.int/globalchange/climate/infographics/
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Health impact:

Increased mortality and morbidity

Short-term effects

Direct and indirect impacts

• Injuries, drowning, …
• Health System Insufficiency 
• Shortage of Medicines
• Communicable & infectious diseases

− Diarrheal diseases: cholera, dysentery
− Acute respiratory infections
− Vector-borne
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Health impact:

Increased mortality and morbidity

Long-term effects:
• Land use change / agricultural failure
• Malnutrition

− > increased susceptibility to infectious disease

• Disabilities
• Mental health 

− Post Traumatic Stress disorder (PTSD) ; depression; anxiety
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Health 

Risks

Under current climatic 

conditions 

IPCC 2014, Chap11: Human Health: Impacts, Adaptation, and Co-Benefits
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Examples

• Climate-sensitive infectious diseases
(including vector-borne diseases)
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Climate-sensitive infectious diseases

• Vector-borne diseases:
- Dengue, malaria, West Nile Virus
- Lyme disease, Tick-borne encephalitis

• Food-borne diseases:
- Salmonellosis

• Water-borne diseases
- Diarrheal diseases
- Cholera

• Rodent-borne diseases
- Hantavirus: change in rodent habitat 
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Mechanisms

1. Temperature: biological processes are 
temperature-dependent
− When hotter, pathogens develop faster (virus, bacteria, protozoans)
− When hotter, vector develop faster (ticks, mosquitoes) & feed more often
− There is an optimal temperature range (upper limit)

2. Precipitation:
− Presence of water (e.g. puddles): vector habitat (mosquito larvae); vector 

survival
− Timing of precipitation: occurrence of flooding, disappearance of water bodies
− Oral-fecal route

3. Humidity: can affect pathogen or vector survival



Climate Change and  Health|  Valérie LOUIS

Tick borne 

encephalitis in 

Germany

29

www.rki.de/DE/Content/Infekt/EpidBull/Archiv/2017/Ausgaben/17_17.pdf

https://www.rki.de/DE/Content/InfAZ/F/FSME/FSME_node.html

TBE incidence 

2017

2021

Established

as a risk area

designated as a risk area

No risk

http://www.rki.de/DE/Content/Infekt/EpidBull/Archiv/2017/Ausgaben/17_17.pdf
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Aedes albopictus in Europe:

Vector of dengue, chikungunya, Zika,…

30

www.kabsev.de

https://www.ecdc.europa.eu/en/publications-data
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Climatic risk map for chikungunya 

transmission in Europe

31

Source: Suk, Semenza, Eur J Public Health. 2014;24(4):531-2
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Dengue

The 2020 report of the Lancet Countdown on health and climate change: 

responding to converging crises Watts et al. Lancet 2021; 397: 129–70 

15·0% increase for dengue caused by Aedes albopictus in 2018
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Malaria in Highland Areas

The 2020 report of the Lancet Countdown on health and climate change: 

responding to converging crises Watts et al. Lancet 2021; 397: 129–70 
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Examples

• Heat / hot days
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Increased number of “hot days”

• The number of hot days is projected to increase in 

most land regions, with highest increases in the 

tropics (high confidence). 

• Temperature-related morbidity and mortality: The 

magnitude of projected heat-related morbidity and 

mortality is greater at 2°C than at 1.5°C of global 

warming (very high confidence)

• Urban heat islands often amplify the impacts of 

heatwaves in cities (high confidence).

Source: (IPCC SR 15, Chap3, Oct 2018)
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Change in the number of hot days 
(NHD)

http://www.ipcc.ch/report/sr15/
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Change in days of heatwave exposure relative to the 
1986–2005 baseline in people older than 65 years 

Source: The 2020 report of the Lancet Countdown on health and climate 

change: responding to converging crises Watts et al. Lancet 2021; 397: 129–70 

• Additional 475 million  persons exposed to heatwave globally in 2019

• Since 2000, 53·7% increase in heat-related mortality in 65+

• 296 000 heat-related deaths in 2018 

• India and Indonesia among the worst affected countries, 

• Losses of potential labour capacity:4–6% of GDP
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Heat Impact

38

http://www.ipcc.ch/report/sr15/
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Heat Impact
39

http://www.ipcc.ch/report/sr15/
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Global heat-related mortality for 
populations older than 65 years 

The 2020 report of the Lancet Countdown on health and climate change: 

responding to converging crises Watts et al. Lancet 2021; 397: 129–70 
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Annual heat-related mortality 
65+ year old, 2014 - 2018 

The 2020 report of the Lancet Countdown on health and climate change: 

responding to converging crises Watts et al. Lancet 2021; 397: 129–70 
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Examples

And also…
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Weather Extremes

• From 2015 to 2020 have shown the fingerprints of 
climate change in 76 floods, droughts, storms, and 
temperature anomalies. 

• Increased number of days people were exposed to a 
very high or extremely high risk of wildfire 

• 67% of global cities surveyed expected climate change 
to seriously compromise their public health assets and 
infrastructure

The 2020 report of the Lancet Countdown on health and climate change: 

responding to converging crises Watts et al. Lancet 2021; 397: 129–70 
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Exposure to wildfires

• -> Displacement

• -> Air pollution

The 2019 report of The Lancet Countdown on health and climate change: ensuring that the health of a 

child born today is not defined by a changing climate. Watts et al. Lancet 2019; 394: 1836–78
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Exposure to wildfires

The 2020 report of the Lancet Countdown on health and climate change: 

responding to converging crises Watts et al. Lancet 2021; 397: 129–70 
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Long term effects

• Global food security threatened by rising 
temperatures and increases in the frequency of extreme 
events

• From 1981 to 2019, crop yield potential downward 
trend: 

• maize (5.6%), 
• winter wheat (2.1%) 
• soybean (4.8%)
• rice (1.8%)

• Increased risk of malnutrition: 

• Potential population displacement 

• Between 145 million people and 565 million people face 
potential inundation from rising sea levels 

Source:  The 2020 report of the Lancet 

Countdown on health and climate change: 

responding to converging crises Watts et al. 

Lancet 2021; 397: 129–70 
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What can we do?

(Public Health) Responses 

• Mitigation

• Health Co-Benefits 

• Adaptation 



Climate Change and  Health|  Valérie LOUIS

48

IPCC 2014, Chap11: Human Health: Impacts, Adaptation, and Co-Benefits

etc.

AdaptationMitigation

Policy 



Climate Change and  Health|  Valérie LOUIS

49

http://www.who.int/globalchange/climate/infographics/en/
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Climate change mitigation 

Definition: an anthropogenic intervention to 

reduce the anthropogenic forcing of the climate 

system; 

it includes strategies to reduce greenhouse gas 

sources and emissions and to enhance 

greenhouse gas sinks.

50
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Climate change mitigation

• Reduce green house gases emissions (energy 

consumption) to avoid dangerous warming

>Increase energy efficiency

>Promotion of low-carbon energy use: 

"decarbonizing" the economy

• Can also be applied within the health system 

(e.g. “green“ hospitals, better waste 

management)
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Renewable energy sources

• Solar energy

• Wind 

• Geothermal

• Hydropower (river dams)

• Bio-energy

• Ocean wave and tidal energy

52
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Mitigation in the Health Sector

The health-care sector, 
which was responsible for 
4·6% of GHG emissions 
in 2017, is taking early but 
important steps to reduce 
its own emissions . 

(Source: Lancet countdown 2020)

53

http://www.who.int/globalchange/publications/climatefootprint_report.pdf?ua=1
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http://www.who.int/globalchange/publications/climatefootprint_report.pdf?ua=1
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http://www.who.int/globalchange/publications/wtx057673.pdf?ua=1
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Climate Change Mitigation:
Ancillary Effects or CO-BENEFITS

• Primary benefits

− reductions in the expected long-term consequences of global 
warming; avoided damages of climate change

• Co-benefits (or ancillary benefits)

− economic, social, environmental, public health and other 
benefits independent of any direct benefits from mitigating 
climate change

• Health co-benefits

− Benefits of climate change mitigation strategies that have a 
positive effect on health
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Health co-benefits 

of climate change mitigation –

Examples

58

…
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Health co-benefits 

of climate change mitigation - Examples

Action Benefit for climate

(climate mitigation)

Benefit for health

Reduce fossil fuel combustion 

from industries and vehicles

Reduce CAP  emissions

(CO2, black carbon, CO, CH4, 

NOx, SOx)

-Improve local air quality: reduce cardio-

respiratory deaths/hospitalisations 

Increase public transport and 

active travel in urban areas 

Reduce CAP  emissions

(CO2, black carbon, CO, CH4, 

NOx, SOx)

-Increase physical activity (walking, cycling)

-Reduced  obesity,  non-communicable 

disease burden, 

-Health service costs averted; 

-Increase social contact and wellbeing

Reduction of household

solid fuel combustion

(cooking, heating)

Reduces CAP emissions (CO2, 

CO, black carbon,

CH4)

-Reduce exposure to indoor air pollution, 

associated chronic and acute respiratory

illnesses, lung cancer, low birth weight and 

stillbirths

Reduced red meat (from 

ruminant) consumption

Reduce CO2 and methane (CH4) 

emissions

-Reduce risks of some disease: cancer; heart 

disease (meat fat content).

…

59

CAP= climate-altering pollutant Adapted from IPCC AR5, 2014
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Example: air pollution

60

Fine particulate matter (PM2.5)

concentrations in selected urban areas

Lancet Countdown 2017
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Tackling air pollution:

a synergetic  process

61

Air pollution
Ambient, household
->reducing emission of 

pollutants

Climate change 

mitigation
->reducing emissions 

of climate-altering pollutants

Health impacts
->reducing emissions 

of harmful pollutants

Large impact:

3 million deaths 

from PM2.5 exposure in 2012

Large impact: 

35% of GHG 

Emissions

Potential for large and 

rapid improvement
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Urban “greenness”

“Green” and “blues” spaces in urban areas

Urban greenness in capital cities with more than 1 million inhabitants in 2019 

Source: The 2020 report of the Lancet Countdown on health and climate 

change: responding to converging crises Watts et al. Lancet 2021; 397: 129–70 
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Adaptation to climate change

• Definition: Adjustment in natural or human 

systems in response to actual or expected 

climatic stimuli or their effects, which 

moderates harm or exploits beneficial 

opportunities. 

• Various types of adaptation: anticipatory, 

autonomous and planned adaptation

63



Climate Change and  Health|  Valérie LOUIS

Adaptation – a necessity

• Early warning systems

• Improve preparedness and 

contingency plans

• Enhance awareness and public 

education

• Use data in public-health 

programs and planning

64
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Strategies to reduce the health impacts of 

climate change (IPCC 2014)

• Accelerate public health and medical interventions to reduce 

the present burden of disease –particularly in poor 

countries

• Management of the environmental determinants of health 

water and sanitation, infectious disease surveillance, and 

strengthening the resilience of health systems to extreme 

weather events. 

• Alleviation of poverty - a necessary condition for successful 

adaptation.

65
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Health system adaptation strategies to 

climate change

• Strengthen health systems in general

• Protect infrastructure (electricity, communications)

• Staff training, motivation, retention

• Apply conventional control strategies (e.g. bednets)

• Drug and vaccine stocks

• Prepare health systems specifically

• Develop and apply early warning systems

• Raise public awareness on specific risks

• Focus on geographically + socially vulnerable groups

• Prioritize 
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Summary and Conclusion
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IPCC 2014, Chap11: Human Health: Impacts, Adaptation, and Co-Benefits
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Carbon intensity of the total primary energy supply 
and global CO2 emissions by fuel type, 1971–2019 

• “Decarbonizing” 
the economy

• Increase 
efficiency of 
energy use

• Reduce energy
use

The 2020 report of the Lancet Countdown on health and climate change: responding to 

converging crises Watts et al. Lancet 2021; 397: 129–70 
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Global Inequality and Growth

Source: Independent Group of Scientists appointed by the Secretary-General, Global Sustainable Development Report 

2019: The Future is Now – Science for Achieving Sustainable Development, (United Nations, New York, 2019).
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Conclusion

• Limits to health adaptation

• Health is a universal argument

• Issue of justice and equity – in space and time

• A limited window of opportunities

• Expect more crisis to come - COVID19 pandemic 

an added burden

• “Decarbonizing” the economy

• Action urgently needed!



Resources

⚫ IPCC: Chap 11: Human Health: Impacts, 
Adaptation, and Co-Benefits

https://www.ipcc.ch/report/ar5/wg2/human-health-impacts-adaptation-and-co-benefits/

⚫ Lancet commission on climate change

https://www.thelancet.com/countdown-health-climate

⚫ Global Sustainable Development Report 2019: The 
Future is Now – Science for Achieving Sustainable 
Development, (UN, 2019).

⚫ A Planetary Health perspective on the climate 
crisis and COVID-19 | Prof. Sabine Gabrysch – Dec 
2020 https://www.youtube.com/channel/UCq1N2-
NIgCvU8n9QbH0tjwQ

⚫ https://climate.nasa.gov/

⚫ …

https://www.thelancet.com/countdown-health-climate
https://www.youtube.com/channel/UCq1N2-NIgCvU8n9QbH0tjwQ
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Thank you for your attention

NASA, 1972

Amazon Rainforest - NASA/ JPL CalTech


