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Climate change

Ocean acidification Raised average and extreme temperatures

Other air pollutants

Altered rainfall patterns Sea-level rise  Extreme weather (eg, particulates)

Reduced Biodiversity
agricultural o 0SS, eCOSystem
productivity collapse, pests

Lancet Countdwon report 2018



Exposure pathways

e Extreme weather events

—

* Haat stress &
* Air quality
Veinorability fuctors « Water quality and quantity !
e Demographic factors ¢ Food security and safely S o Leadership & governance
» Geographic factors e Vector distribution sse wee * Health workforce
» Biological factors & health status & ecology ¢ Health information systems
* Sociopolitical conditions » Essential medical products & technologies
* Sociceconomic factors * Sarvice delivery
* Financing
Climate-sensitive health risks
(
Health outcomes
i
\_ o
Heat- Resgaratory Water-orne Zoonoses Wector- Malnutrtion  Noncommunicable Ments and Impacts Effects
mmr:ﬂﬂy relptad iIness finess 03 by arv] Dorme and food- diseases (NCDY mw on heaihcare on haaith
frorm extreme other walér-related dranres, borme Taciitees systems
weather everts health mpacts dneanes j

WHO 2022



Climate change and heat waves
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Thermal events and excess mortality g

SeaSonal mortality in France
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Heat waves and heat stress

Heat stress situationsS during heat
wavesS

- Increased ambiant air Tempereature
- Increased radiant temperature (without shade)
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Heat waves and heat stress

Situation
- Lasting elevated temperatures

Effects
- Exhaustion, deshydratation

- Overmortality in vulnerable
populations

Criteria
- Elevated daily and nocturnal
temperature
- Several days
- Ambient temperature

mm

Situation
- Acute elvated temperature
- At risk activities

Effects
- Heat stroke, exhaustion,
deshydratation
- Exhaustion, heat stroke
- At risk workplaces

Criteria
- Heat strain (WBGT Temp.)

- Metabolic activity
- clothing..



Assessing global impact of heat stress
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Incidence of heat stress

Figure 2.1 Estimated incidence of heat stress worldwide in 1995







Situation in Europe

- Weakly affected by productivity loss
- low % of workers in primary sectors
- low increase in WBGT

- Increased direct effects
- population and work organization poorly acclimatized
- particularly exposed work situations



WBGT and climate

Progressive increase of WBGT with climate
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Projections of lost work time

LoSsS of work related to the need for rest time (7 of afternoon
lost), projection 2050.

2050 March sun, heavy work

>90% 2050 March shade, heavy work

Highly sensitive to the type of

Kjellstrom et al., 2013. environment, 2019
work performed



Loss of worRing time

LoSS of work in two provinces in China (projection 2099)
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Indirect effects of heat stress

Loss of productivity

Working on a

. WARMER
- Slower pace of work, need to increase planet

The impact of heat stress

rest time | onlabour productivity

and decent work

Increased risk of accidents

- Fatigue, decrease in reasoning ability,
difficulty in wearing protective
equipment

ILO, 2019




Relative Risk
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Thermal stress and work accidents
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attributable to heat stress



(limate change and WV light Qp

More sunny days

- Increase in UV light exposure
- Incidence of skin cancer
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Air Pollution and Health @

- cardiovascular risks, chronic respiratory diseases, asthma
- 42 Mio. deaths/year due to environmental pollution
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- PM10 and PM2.5 penetrate the thoracic and breathing zone, respectively

- Evidence of health effects during short-term exposure for PM10

- Evidence of health effects on respiratory health and mortality for long-term exposure to
PM2.5

- Mortality increases by 6 to 13% per 10 ug/m3 of PM2.5

- Vulnerable groups: pre-existing lung or heart disease, elderly, children

« 3% of cardiopulmonary deaths and 5% of lung cancers are attributable to PM
- Particulate pollution causes 3.1 Mio deaths/year (2010)
- 90% of cities have particulate concentrations » WHO recommendation (10 ug/m3 PM2.5)



Air Pollution and Health

Increased ozone-
related mortality

Less obvious for PM

Variation in average
conditions (precipitation,
humidity...)

Increase of extreme
events (heat waves,
atmospheric stagnation....)
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Change in air pollution deaths
due to climate change

Expected changes in air pollutants and mortality
between 2010 and 2050 (RCP4.5)
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Climate-dependent infectious diseases

Movem @sﬁr 'iu’:] p?'"u“ ta{}i: of veclorsS %

- Dengue, Malaria, Nile fever, Encephalitis, Lyme disease,
Chikungunya, bacteria in water

- Favourable environmental conditions, proliferation of
vectors in more northern or high altitude regions

MoS« Ul itoes

Invasive mosquitoes are nvasive mosquitoes
characterised by their

ability to colonise new

territories. A considerable -
increase in the spread of
invasive mosquitoes has
been observed in Europe
since the late 1990s.

1. Alter its disappear
ance in the 20th century
in Europe, Aedes aegypli







Infectious diseases (mosquitoes)
The tiger moSquito (Aedes Albopictus, 2017)

- Vector of Dengue, Zika and Chikungunya

- Arrival in Italy in 1990

- Appearance of Chikungunya and Dengue
clusters in the EU
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- Vector of Dengue, Zika and Chikungunya

- Arrival in Italy in 1990

- Appearance of Chikungunya and Dengue
clusters in the EU
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Infectious diseases (mosquitoes)

west Niles virus

+ 316 cases (including 37 deaths) EU (2020)

»

Human cases reported in
) 2020

Human cases reported in
8 019

[ Human cases reported
~ during 2011-2018

[77 Noreported cases
' Not included

ECDC. Map produced on; 27 Nov 2020



Infectious diseases (ticks)
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» Lyme disease 65'000 cases/year EU

- Tick-borne encephalitis ~2000 cases/year

« 400% increase in 30 years

- 3.8% increase in habitat projected for
2030-2060
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- Tick-borne encephalitis -2000 cases/year

» 400% increase in 30 years

- 3.8% increase in habitat projected for
2030-2060
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Indoor air quality (IAQ) -

- 85-90% of our time spent in indoor spaces
- 1AQ is a strong health determinant
- Where does the pollutants come from ?

Outdoor
pollutants:

PM, Ozon, VOCs,
J pollens...

Human activities:
CO2, water, PM,
virus, VOCs,
cosmetics,...

-HH Construction



pollutants:
PM, Ozon, VOCs,

pollens...

Human activities:
CO2, water, PM,
virus, VOCs,
cosmetics,...

Construction
material: Asbest,
Lead, PCBs, VOCs




IAQ and climate changes (?)

- What are the expected effects of increased
ambient temperatures on IAQ:

- Molds ?
- VOCs ?
- Radon ? Visible mould in a dwelling

« PMs ?




