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« Injuries Heat-related illness ~ « Exacerbati « Campylobacter «Und iti «+ Chikungunya Physical and
« Fatalities and death of asthma and infection « Salmonella food « Dengue mental health
« Mental health other respiratory  « Cholera poisoning and other « Encephalitis effects of violent
effects diseases « Cryptosporidiosi foodborne di: (various forms) conflict and
« Respiratory « Harmful algal « Mycotoxin effects  « Hantavirus infection forced migration
allergies blooms + Lyme disease (complex and
« Cardi ular « Leptospi « Malaria context-specific
disease « Rift Valley fever risks)
+ West Nilevirus
. . infection
Haines & Ebi 2019 +Zilka vius infection



Key conclusions of the IPCC 2022 chapter on human health

Observed impacts: climate Projected risks

change is adversely affecting the « Extreme events

physical health of people globally « Population exposure to heatwaves:
and mental health of people in increase with additional warming,

assessed regions strong geographical differences in

heat-related mortality

* Extreme heat events . Food-borne, water-borne, and

* Vector-borne and zoonotic vector-borne diseases: increase
diseases under all levels of warming

- Water and food-borne diseases without additional adaptation

 Some mental health challenges « Mental health (including anxiety

. Health services disrupted by and stress): increase in assessed

extreme events such as floods regions



Exposure and resilience vary across populations & communities

e

Some communities of color living
in risk-prone areas face
- cumulative exposure to multiple

pollutants Older adults are vulnerable

to extreme events that
cause power outages or
require evacuation:

Low income families are at risk of
stroke and illness than adults. physical and mental illnesses
during flooding and in crowded
shelter conditions.




USD 313 billion 2022 significant economic loss events
disaster losses

in 2022
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2013-2014 UK winter floods
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Unaffected  Disrupted Flooded Unaffected  Disrupted Flooded

Anxiety PTSD

In year 3, prevalence of
probable PTSD in people
who were flooded with
persistent damage was 30% Mulchandani et al. 2020



Physiological pathways of human health strain

— Decreased Stroke
-~ e T Volume
7 ~
7 N
¥ il Heat Related 4
7 Cell Death

Splanchnic
Ischaemia

Increased
contractility
(inotropy)

Cardiovascular il Increased
Strain Heart Rate

Peripheral
Vasodilation

Decreased Blood

Fiuid Loss Sweating Excams Ebi et al. 2021



Exposure of vulnerable populations to heatwaves

Children younger than 1 year were affected by 626 million more person-
days of heatwave exposure and adults older than 65 years were affected by
3-1 billion more person-days of heatwave exposure in 2020 than in the
1986-2005 average
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Historically redlined
communities (BIPOC and
low-wealth communities)
are often hotter than other
neighborhoods.

Access to cooling
centers is more limited
in some areas.

f

Energy costs and the
costs of repairs limit the

ability to afford air-conditioning.

Low-wealth residents often
live in homes that provide
less protection against
extreme heat.

Heat and Health Equity

bh&

Certain populations are
more vulnerable to extreme
heat and have less access
to healthcare.

Socially isolated individuals
may have less access to
cooling centers.

8.

COVID-19 protocols
reduced the accessibility
and effectiveness of cooling
centers.

Disadvantaged populations
are more at risk for heat-
related illnesses during
power outages.

US NCAS5 2023
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Proportion of heat-related mortality attributed to
human-induced climate change (%)

Australia
@ North America
Caribbean and Central America
@ South America
(" Northern Europe
@ Western Europe
Eastern Europe
@ Southern Europe
{ Eastern Asia
@ Southern and Western Asia
@ Southeastern Asia
® Africa

Vicedo et al. 2021



https://www.worldweatherattribution.org
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By how much the record was
broken in June compared to
the highest temperatures in
1950-2020

B
256 8B 19 12

CANADA

This year’s historic heat
wave in the Pacific
Northwest broke previous
records by more than

10 degrees.

GUNITED
STATES

Boise
.

Source: ERAS reanalysis (Copernicus/ECMWF) by Geert Jan van Oldenborgh.


https://www.worldweatherattribution.org/

Sustainable and accessible ways to keep cool

Mitigating climate change is vital, but inevitible rising temperatures means that identifying sustainable
cooling strategies is also important. Strategies at the individual scale that focus on cooling the person
instead of the surrounding air can be effectively adopted, even in low-resource settings
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Sustainable cooling strategies to protect health
in heat-vulnerable settings

Heat extremes and hot weather are harming health. While mitigating climate change is vital, the inevitble
rise in global temperature is expected to exacerbate these harms in future, and identifying opportunities
for applying sustainable cooling strategies in heat-vulnerable settings is also important

Playing Mass Refuges
sports gatherings camps

Aged care

Slums
homes

Workplaces Schools

Individual-level strategies
Electric fans

Self-dousing

Foaot immersion

Drinking cold water!

Optimising dothing

Evaporative coolers

Ice towelks

1sto be used up 10 38°C; 2sif water sanitation alows; J=at a terpessture that & most palstable feg, -10°Cl 4=without compromising ary required protective equipment

Building-level and urban-level strategies
Adeguate natural ventilation . .
Improved construction materlals . ? .
Qutdoor misting fans

@
®
Rooftop sprinklers ‘
@

Shaded areas

7-breathable tents; 8=insudating reofs and walls

q

S=heat-refective window glass; 6=playing surfaces that minimise heat retention and emitted radiatior

Other strategies

acal activity broaks . .

Jay et al. 2021



Gridded mean
personal
exposure to fire-
induced PM and
its 2003-2021
trend; only
significant trends
shown

2022 Report of the Lancet Countdown
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More CO, = More Pollen

Climate Change Increases Grass Pollen Production

Grains of Pollen (millions)
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Biophysical influences on dengue ecology showing the interactions
between climate variables, vectors, and the virus

Environment ITll:t?'}[::e Precipitation
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Morin et al. 2013



Spatiotemporal
spread of human
Lyme disease
incidence, 2010-
2016, three public
health units in
Eastern Ontario

Kulkarni et al. 2019




Projected changes in extremes are larger in frequency and intensity with
every additional increment of global warming

FREQUENCY per 10 years

INTENSITY increase

Hot temperature extremes over land

10-year event

Frequency and increase in intensity of extreme temperature
event that occurred once in 10 years on average

50-year event

Frequency and increase in intensity of extreme temperature
event that occurred once in 50 years on average

in a climate without human influence

Future global warming levels

in a climate without human influence

Future global warming levels
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Projected annual heat-related deaths in 2091-2099

No adaptation; high emissions No adaptation; low emissions

140
100

gg deaths yr'l per million persons e, —L....

30
10

Adaptation; high emissions Adaptation; low emissions

Shindell et al. 2020




Ae. aegypti suitability

|:| Present-Day Suitability for Aedes aegypti (Types 1-4)
- Future Suitability for Aedes aegypti (Types 1-4)

AN

Ae. aegypti transmission
suitability

|:| Present-Day Suitability for Aedes aegypti (Types 1-3)
- Future Suitability for Aedes aegypti (Types 1-3)

Metro Population
20,000,000 * Counties with recent local ¥
5,000,000 dengue or chikungunya

transmission

Metro Population

20,000,000 . )
* Counties with recent local ¥

dengue or chikungunya
transmission

5,000,000

Map shows the range of the Aedes aegypti mosquito for present-day (1950-2000) and future (2061-2080; RCP8.5) conditions. Larger cities have higher potential for
travel-related virus introduction and local virus transmission. Adapted from: Monaghan et al. (2016)



Projected yield changes relative to the baseline period (2001-2010)
without adaptation and with CO, fertilization effects

(a) As a function of current annual temperature (T_ )
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Higher CO2 concentrations alter the
nutritional quality of C3 plants

—

CO, promotes Less protein

plant growth and essential

micronutrients

Malnutrition

\ _ Protein (*~ -10%) I‘:'Hiddeg
— B-vitamins (on S
average > -30%)

More — Micronutrients
carbohydrates (~~ -5%)




(e) Climate sensitive health outcomes under three adaptation scenarios

Heat-related morbidity Dengue and other diseases carried
;O A and mortality Ozone-related mortality * Malaria by species of Aedes mosquitoes
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[G) Limited Incomplete Proactive  Limited Incomplete Proactive  Limited Incomplete Proactive  Limited Incomplete Proactive

adaptation adaptation adaptation adaptation adaptation adaptation adaptation adaptation adaptation adaptation adaptation adaptation

* Mortality projections include demographic trends but do not include future efforts to improve air quality that reduce ozone concentrations.

Scenario narratives

Limited adaptation: Incomplete adaptation: Proactive adaptation:
Failure to proactively adapt; Incomplete adaptation Proactive adaptive
low investment in health planning; moderate management; higher

systems investment in health systems  jnvestment in health systems



Cascading
global
climate
failures

Kemp et al.
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Global
Warming
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Sea Level Rise Extreme Weather
Events

Economlc
Inequality
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Displacement

International and 1
Local Conflict

1
e

Biodiversity
State
Fragility
\ @
Ecosystem
Services
(

Food,Fuel and
WaterShortages
(Resource Scarcity)

n

Vector-Borne
Disease

Mortality

2022

« Extreme temperatures,

droughts leading to
crop failures and
undernutrition
increasing vulnerability
to infectious diseases

Floods, storms, and
droughts leading to
displacement
increasing infectious
disease outbreaks,
including dengue and
leishmaniasis

Semenza et al. 2022



Effective adaptation options include

Strengthening the resiliency of health systems
Protect against exposure to climate hazards, particularly for those at
highest risk

Heat Action Plans that include early warning and response systems

Improve access to potable water, reducing exposure of water and
sanitation systems to flooding and extreme weather and climate
events, and improving early warning systems

For mental health, improve surveillance, access to mental health
care, and monitoring of psychosocial impacts from extreme weather
and climate events

Integrated adaptation approaches that mainstream health into food,
livelihoods, social protection, infrastructure, water and sanitation
policies

** Major constraint is limited investment



Climate variability and change

K Upstream determinants of exposure and vulnerability

Environmental factors and trends Socioeconomic factors and trends

. Air pollution . Demographic change
W . Land use change —> Economic growth

. Biodiversity loss . Urbanization
G Desertification . Science & technology investment
(] (] +  Waterstress | «  Inequities
promotlng climate-
Exposure pathways Vulnerability and susceptibility

Political commitment
Social infrastructure
Socioeconomic conditions
Population health status
Individual factors

+ Temperature extremes

ogeo
resilient health systems oyl

4L JL

Climate resilience of health systems functions

Leadership and governance

e Recognize upstream
determinants

Health workforce

Service delivery Health information systems
* Climate informed health * Health and climate research

o Systems-based approach to I (IR

early warning
determinants of health * Vulnerability, capacity and

p ro m ot i n g CI i m ate - re S i I i e nt * Emergency preparedness & adaptation assessment
management

health systems . s 4

Climate and health financing

e Health system and climate o -
change health outcomes A — T S——p—

\_

Health system resilience to short-term climate change risks

Health system resilience to long-term climate change risks

Climate change related health

Health system outcomes <
outcomes

\
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National health and climate change strategies

« In 2021, 49 of 95 countries reported 1% 11%

having a national health and climate 7%
change strategies or plans in place
— 48 had completed a V&A

— Of which, 18 reported that the findings
strongly influenced health policy

— Only 9 reported that the findings
strongly influenced resource allocation

- I m p I emen tat I O.n rémains a Ch a I I e n ge’ as B Very high (action is being taken on most or all of the plan/strategy priorities)
Wel I as eq u |ty Issues - e -g-, | nCI usion Of B High (action is being taken on a majority of the plan/strategy priorities)
ge n d er con Si d e rat | ons is I | m |ted Moderate (action is being taken on some of the plan/strategy priorities)

B Low (limited action is being taken on the plan/strategy priorities)

13%

46

Countries

30%

B None (no action is currently being taken on the plan/strategy priorities)
Unknown

2022 Report of the Lancet Countdown; 2021 WHO Health and Climate Change Global Survey
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Health Be:neﬁtstlmtarise
from reduced air pollution

Mitigation measures that:

« Develop clean energy technologies
« Improve energy efficiency

« Change the energy system structure
« Expand renewable energy use

« Reduce fossil fuel use

INDUSTRIAL

(emissions from processes used to produce
goods and materials)

Mitigation measures that:

« Reduce emissions intensity

« Improve energy efficiency

« Expand renewable energy use

« Reduce fossil fuel use

« Increase the use of
low-emission materials

AGRICULTURE

(emissions from animal and plant
food production, and soil)

Introduction of
global carbon price >

ViMm

prevented
deaths by 2050

Mitigation measures that:
Increase livestock farming efficiency
Increase sustainable land
management and use,

A 27%

Useetiy eg regenerative agriculture practices
energy increase > Rgd 8 fossil lg P

« Reduce fossil fuel use
US$2985 * Reduce animal-based food production
npablichesits « Reduce food transportation
benefits

Improve agricultural technology

65%

renewable energy
in China by 2050 >

US$222B
worth of
health benefits R
Mitigation measures that:
Electrifying « Decrease the use of motor vehicles

industrial sectors >

V37M

« Where motor vehicles are used,

prevented and increase use of low- or zero-emission
premature (eg, electric) models
deaths by 2060

and public transport

prioritise public over private transport

sh0s seue aid

PP

TRANSPORT

« Increase active transport (eg, walking, cycling)

0

Transition to
plant-based diet>

V 70%
reduction in
GHG emissions

V 10%

prevented
deaths by 2050

Replace 50% meat
and dairy in UK>

V 37,000
prevented deaths
from heart disease
and cancer per year

(emissions from cars, buses, trucks,
ships, trains, and planes)

A 18 mins

increase in walking
& cycling per day >

V 14%
reduction in
GHG emissions

Replace 10% car trips
with cyclingin NZ>

USD$308M

savingin health costs

Q green space use
per week >

BUILDINGS AND CITIES

(emissions associated with building materials,
heating and cooking, and urban planning)

Energy-efficient
measures >

reduce CO,
emissions

V 55 Mt

2000-2016 green
building standards >

Mitigation measures that:
Reduce fossil fuel-powered energy use
and incentivise renewable energy sources

« Increase energy efficiency USS$5.8B
+ Provide equitable, accessible, and affordable inAclimatesand.
public transport health benefits

Increase safe walking and cycling infrastructure
Increase use of low-carbon building materials

NATURE-BASED SOLUTIONS

(sustainable solutions that are supported by nature and
address emissions associated with deforestation and
ecosystem degradation)

30 mins

reduce depression and
Mitigation measures that: high blood pressure
« Restore and Increase land and soil health
« Improve freshwater and marine ecosystems
« Increase forestation, conservation,

protected areas and urban greening

A 10%
increased neighbourhood
tree canopy >

V 400

prevented premature
deaths per year

Bowen & Workman 2022



Economic
benefits of

avoided cases
of child health
outcomes

attributed to
the U.S.
Regional

Greenhouse

Gas Initiative

by county,
2009 to 2014

Cumulative Health Benefits
for Children (2015$%)

(] $0 - $15,000

[ $15,000 - $35,000

[C] 435,000 - $75,000

[ $75,000 - $300,000

I $300,000 - $1,000,000
I $1,000,000 - $21,685,483

Perera et al. 2020



c) The extent to which current and future generations will experience a
hotter and different world depends on choices now and in the near-term

2011-2020 was

around 1.1°C warmer
than 1850-1900
1900 1940 1980 l

future experiences depend on

Future_emissions é/ how we address climate change
scenarios: 2060 2100

very high
warming
continues
beyond
intermediate 2100
very low
°C Global t ture ch bove 1850-1900 level 2 | % °
& OoDal temperature change above evels s - = 70 years
porn T 0w n ™ old in 2090
0 05 1 15 2 25 3 35 4 n2020 g ¥ ) i
a o
_b%réo ) Y 1= 70 years
" 5, n B 51d in 2050
born l A 70 years
in 1950 | @ Jold in 2020

IPCC 2023






