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What is Climate
Change?

* “Climate change refers to a change in
the state of the climate that can be
identified ... by changes in the mean
and/or the variability of its properties
and that persists for an extended
period, typically decades or longer.”

IPCC Glossary, 2022

 General warming observed across
the globe

* Anthropogenic emissions of
greenhouse gasses.




THE LANCET

air poljyg;,, 5

Looking at the Planetary doughnut
model, climate change will have
multiple effects on human society,
especially where energy, water, food
and health are concerned.

Submit Article

INFOGRAPHICS

Lancet Countdown on Health and Climate Change,

October 25, 2022
The world is at a critical juncture in its response to climate change. Worldwide,
people are seeing their health increasingly affected by climate change amidst the
compounding impacts of COVID-19 and the cost of living and energy crises;
governments and companies continue to prioritise fossil fuels over a healthy future
despite climate commitments; and rapid, holistic action is the only route to ensuring

ajust and healthy future.

Source: https://doughnuteconomics.org/about-doughnut-economics
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Average temperature anomaly, Global
Global average land-sea temperature anomaly relative to the 1961-1990 average temperature
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Human influence has warmed the climate at a rate that is unprecedented
in at least the last 2000 years

Changes in global surface temperature relative to 1850-1900

(a) Change in global surface temperature (decadal average) (b) Change in global surface temperature (annual average) as observed and
as reconstructed (1-2000) and observed (1850-2020) simulated using human & natural and only natural factors (both 1850-2020)
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FUTURE TEMPERATURES

WARMING DEPENDS ON CHOICES TODAY
6°C

(9°F)

NO EMISSIONS
CUTS

SUBSTANTIAL
CUTS IN
EMISSIONS

1950 2000 2050 2100

Global surface temperature (°C) anomaly relative to 1850-1900

High warming scenar io: SSP3-7, Low warming scenario from SSP1-2.6.
Source: IPCC AR6 WG1
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Monthly global mean temperature 1851 to 2020 (compared to 1850-1900 averages)
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ith every increment of global warming, regional changes in mean
climate and extremes become more widespread and pronounced

the last time global surface temperature was sustained
O
2011-2020 Was at or above 2.5°C was over 3 million years ago

around 1.1°C warmer o v
than 1850-1900 & WO at
)

Global warming level (GWL) above 1850-1900 gec

a) Annual hottest-day temperature change Annual hottest day temperature is projected to increase most
change (°C) (1.5-2 times the GWL) in some mid-latitude and semi-arid
T I T e regions, and in the South American Monsoon region. heat-extremes

urbanisation

b) Annual mean total column soil moisture change Projections of annual mean soil moisture largely follow

e (o) projections in annual mean precipitation but also show
m el some differences due to the influence of evapotranspiration.

small absolute
¢) Annual wettest-day precipitation change Annual wettest day precipitation is projected to increase
L I

changesl may
in almost all continental regions, even in regions where gppear:arge.os
40 30 20 10 0 10 20 30 40 QR projected annual mean soil moisture decline. o ontighanges

further intensifies



Humankind is embarking on a trajectory beyond the global temperatures experienced
since at least the advent of agriculture
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Policies & action
Real world action based on current policies t

I 2030 targets only
Based on 2030 NDC targets* t

Pledges & targets

+4°C Based on 2030 NDC targets* and
Policies submitted and binding long-term targets
& action ' Optimistic scenario
2 4" 2030 Best case scenario and assumes full
ufg‘t’ implementation of all announced targets
— only Pad & | including net zero targets, LTSs and NDCs*
E t:l’g::s Optimistic 1 Temperatures continue to rise after 2100
== scenario = If 2030 NOC targets are weaker than projected emissions levels
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We are currently
hovering around
1.27°C above

preindustrial levels.

Heading to 2.5 °C
even 4 °C.

If 4 °C one way
meant a vastly
different world,
heading to 4 °C the
other way be as
drastically different.



WITHOUT PROMPT, AGGRESSIVE LIMITS ON (O, EMISSIONS, THE EARTH
WILL LIKELY WJARM By AN AVERAGE OF H4*-5°C BY THE CENTURY'S END.

HOW BIG A CHANGE. 15 THAT?

IN THE COLDEST PART OF THE LAST ICE AGE, EARTHS AVERAGE

TEMPERATURE. WAS 4.5°C BELOW THE 20™ CENTURY NORM.
LETS CALL A Y.5°C DIFFERENCE. ONE. “ICE AGE. UNIT"
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CLIMATE CHANGE IS A
‘WICKED PROBLEM’

COMPLEXITY

Difficulty in defining causal linkages of an event

and determining its boundaries

i “The problems that scientists and engineers have usually focused upon
are mostly "tame" or "benign” ones. As an example, consider a problem of
INHERENT INTERRELATEDNESS mathematics, such as solving an equation... the mission is clear. It is
Changing one factor can have multiple unknown clear, in turn, whether or not the problems have been solved.
effects, of unknown magnitude, and unknown
consequences.
Wicked problems, in contrast, have neither of these clarifying traits...”
Changing one factor often leads to a new set of Rittel and Webber, 1973

wicked problems.
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THETROGEDY OF THE COMMONS

WHEN SHORT-TERM SELFINTEREST LeADS TO TRAGEDY FORALL

WATER BELONGS TO SEEMS THERES LESS

ANYONE. | TRKE AS DND LESS THESE DAYS
MUCH AS | WANTT

skekchplanations




How does climate
change impact health?

e Complex, multiple pathways.

* They are significant and measurable (McMichael
et al, 2006).

* 150,000 deaths were attributable to climate
change annually by the year 2000. This could
reach at least 250,000 deaths annually between
2030 and 2050 (WHO, 2021).

Effects felt strongly in:

- All countries

- Disproportionally so in poorer countries

The effects of climate change
and how it affects our health

Injuries, mental Asthma and
health disorders __ cardiovascular diseases

Cardiac failure, /

% Malaria, jungle fever, dengue,
sun stroke £ %

encephalitis, hantaviruses,
%‘._’3 among others
=

g¢

Respiratory

Forced migrations, N
civil conflicts allergies, asthma
s”%
Malnutrition, diarrhoeal Cholera, cryptosporidiosis, leptospirosis,
diseases harmful algae, among others

Source: COC (Centre for Disease Contrai).

Source: WHO, 2021. Available from: https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health




Vulnerability factors

e Geographic factors

e Biological factors & health status
e Sociopolitical conditions

e Socioeconomic factors

e Demographic factors l

Exposure pathways

e Extreme weather events
e Heat stress
e Air quality
e Water quality and quantity
e Food security and safety
e Vector distribution

& ecology

Health system
capacity & resilience

e | eadership & governance

e Health workforce

e Health information systems

e Essential medical products & technologies
e Service delivery

e Financing

Water-borne
diseases and
other water-related
health impacts

Heat-
related illness

Injury
and mortality
from extreme
weather events

Respiratory
illness

Zoonoses Vector- Malnutrition  Noncommunicable Mental and Impacts Effects
borne and food- diseases (NCDs)  psychosocial on healthcare on health
diseases borne health facilities systems
diseases j

r Health systems &

facilities outcomes

s (80




Adverse impacts from human-caused
climate change will continue to intensify

a) Observed widespread and substantial impacts and
related losses and damages attributed to climate change

Water availability and food production Health and well-being

0000060

Physical  Agriculture/ Animal and  Fisheries Infectious Heat, Mental  Displacement
water crop livestock  vyields and diseases  malnutrition  health
availability production health and  aquaculture and harm
productivity  production from wildfire

Cities, settlements and infrastructure Biodiversity and ecosystems

2220 00O

f Ig!and g quoglstocgm Damafges D?mliiges Terrestrial ~ Freshwater ~ Ocean
el Elle] - MilelTe=t] fo Infra- wLE ecosystems  ecosystems ecosystems
associated  damagesin  structure  €conomic ]

damages  coastal areas sectors Includes changes in ecosystem structure,

species ranges and seasonal timing

b) Impacts are driven by changes in multiple physical climate

conditions, which are increasingly attributed to human influence

Attribution of observed physical climate changes to human influence;

Medlium confidence Likely Very likely Virtually certain
N E BRSO
Ta¥ah¥ | ——
Increasein  Increase  Increasein  Increase Glacier Global sea Upper Increase
agricultural  infire compound in heavy retreat  level rise ocean in hot
& ecological  weather flooding precip- acidification extremes
drought itation

Key

Observed increase in climate impacts
to human systems and ecosystems
assessed at global level

. Adverse impacts

. Adverse and positive impacts

. Climate-driven changes observed,
no global assessment of impact direction

Confidence in attribution
to climate change
eee High or very high confidence
oo Medium confidence
* Low confidence



¢) 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

future experiences depend on

Future emissions e/how we address climate change

1900 . 1940 . - 1980 scenarios: 2060 2100
very high
warming
continues
beyond
intermediate 2100
very low
|
oC ) 2 | %
8°C Global temperature change above 1850-1900 levels a Y i 70 years
born é 4 g W oldin 2000
O 05 1 15 2 25 3 35 4 in2020 o ¥ I /i i oldin
: a
mg;%o ) ! l = i 70 years
_ n [ | -
ot 1 A old in 2050
born i | l A 70 years
in1950 1o 4 ) ¢ oldin 2020




Categories of climate-
change risks to health

Direct effects

Direct biological consequences.
e.g. heatwaves, extreme weather events, air
pollution increase due to temperature

Indirect effects

Risks mediated by changes in biophysically
and ecologically based processes and
systems, e.g. food security, water security,
spread of vector-borne diseases

Diffuse effects

Societal effects due to social and systemic
disruption, e.g. mental health effects, tension
and conflict over basic resources, migration

The Impacts of Climate Change on Human Health

CLIMATE CHANGE
Warmer temperatures, shifting rainfall DISRUPTIONS TO
patterns, more frequent and/or intense SOCIETAL SYSTEMS

extreme events, & sea level rise

DISRUPTIONS TO
ECOSYSTEMS

Worsened wildfires
Lengthened pollen season
Spread of disease-carrying insects
Warmer waters & more rainfall
More disease transmission

Diminished food production

Damages to infrastructure

Relocation of communities
Declines in tourism

Allergies Sicknesses, Injuries, & Deaths from Malnutrition
Asthma Extreme Events & Storm Surges Work Capacity
Food-, Water-, & Conflict

Insect-borne llinesses Mental Health llinesses

HUMAN

Especiall HEALTH )

Vul‘;erabli . persons with disabilities,
Z preexisting or chronic

Populations ‘ ‘ medical conditions
children '

older adults low incomes, some

pregnant women ‘ occupational groups

some communities of color
limited English proficiency,
immigrants, Indigenous peoples




Direct effects

* Air pollution
* Temperature

e Extreme weather events

2030
s ea |evel sea level




OZONE IN THE LOW Zong
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Direct effects

Rising temperatures
Temperature-enhanced air pollution
Extreme weather events

Prolonged allergen season



Temperature-enhanced Air Pollution

Depending on the level of exposure, ozone can:

» Make it more difficult to breathe deeply and
vigorously. “ZONE ‘N THE I-n W ZONE

. ggg;eber;){’rc]ness of breath, and pain when taking a RNUSPHERE PHUTEL‘TIIIEUZUNE

* Cause coughing and sore or scratchy throat.
* Inflame and damage the airways.

* Aggravate lung diseases such as asthma,
emphysema, and chronic bronchitis.

* Increase the frequency of asthma attacks. P[]|_|_U'|'|[]N + HEAT & SUNUGHT

* Make the lungs more susceptible to infection. = 0Z0NE




Number of deaths by risk factor, World, 2019

Total annual number of deaths by risk factor, measured across all age groups and both sexes.

Our World
in Data

10.85 million

High blood pressure

Smoking

Air pollution (outdoor & indoor)

High blood sugar

Obesity

Outdoor air pollution

Alcohol use

Indoor air pollution

Diet high in sodium

Diet low in whole grains

Low birth weight

Secondhand smoke

Unsafe water source

Diet low in fruits

Child wasting

Unsafe sex

Low physical activity

Unsafe sanitation

No access to handwashing facility

Diet low in nuts and seeds

Diet low in vegetables

Drug use

Low bone mineral density

Child stunting

Non-exclusive breastfeeding

Iron deficiency

Vitamin A deficiency | 23,850
Discontinued breastfeeding | 7,788

7.69 million
6.67 million
6.5 million

5.02 million
4.51 million

2.44 million
2.31 million
1.89 million
1.84 million
1.7 million

1.3 million

1.23 million

1.05 million

993,046

984,366

831,502

756,585

Source: IHME, Global Burden of Disease (2019) OurWorldInData.org/causes-of-death - CC BY

Air pollution contributes to

11.65% of deaths globally
(Our World in Data, 2023)

Share of deaths attributed to air pollution, 2019

Share of deaths, from any cause, which are attributed to air pollution — from outdoor and indoor sources — as a risk
factor.

No data 0%
zzAa |

5% 10% 15% 20% 25% 30%
‘ ‘

Source: IHME, Global Burden of Disease (2019)

Our World
in Data

OurWorldInData.org/air-pollution « CC BY




Wildtire Etfects

Light © Medium [l Heavy

Wildfires bagan in
British Columbia and
Alberta earfier this spring




Climate Change
nd Rising Temperatures

Rising
Temperatures m

Increased
. State Average
Vulnerable population (elderly | Temperature ;
and children) are especially at risk &
Increased
« Discomfort, heat stress, e ot
Formation

heat stroke
* Dehydration
e Cardiovascular disease risk

%

Shift in %

Seasons

(Earlier Spring)  Exacerbation

of —> Asthma,

Respiratory

Iliness,

- Renal lliness,
Reduced Cardiovascular

Function of Disease,

Central Nervous Complications

System Related to Diabetes



EUROPE
Extreme Maximum Temperature (C)

July 17 - 23, 2022 °

GBNEWS.UK
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CLIMATE PREDICTION CENTER, NOAA
Computer generated contours
Based on preliminary data




Approved Version Summary for Policymakers IPCC ARG6 WGI

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

INTENSITY increase FREQUENCY per 10vears

Hot temperature extremes over land

10-year event 50-year event
Frequency and increase in intensity of extreme temperature Frequency and increase in intensity of extreme temperature
event that occurred once in 10 years on average event that occurred once in 50 years on average
in a dimate without human influence in a climate without human influence
Future global waming levels Future global warming levels
1850-1%900 Present1 *C 15°C 2%C 4=C 1850-1900 Present 1 °C 15°C 2=C 4°C
—
il
g‘ - ."!'.! e
e - . oy - gt Sagr
= | % * % W 8 . w0 g o
i [ ] [ ] ..."
] o . o ; . . Where we’re heading
Once mow likely  will fikely will likety  wall likely " Once now likely  will likefy will likely — wall likely >3°C
oCCurs oCcur occur ooCur o OCCLNS oCCLr oCour ooour
2 B times 4 1 times 5.6 times 9.4 times g 4 8 times Bétmes 139tmes 392 times
15-32 (2E-47) (25 - ) (23 - 9.6 e [23- 64 (42-107) 6.5 - 16.86) [Z7.0- 414
+50C e ' ..14 — 40 times
+5090 5 increased frequency of
+4 0 +40C a 50-year event.
+30C +3°C Once every two years

+25C H
+1*C H
fps [1
+12°C +20°C +2.7°C +53°C
r hotter hotter r

INTEMSITY increase

+20C H
+1°C
PR —
2°C +1.9°C +2.6°C +5.1°C
hotter hotter hotter hotter



Age 0-64 years

2-6 4
2-4 4
224
2.0
1.8
1.6
1.4
124
1.0

RR

08

Age 65-74 years

Age 75-84 years

2-61
2.4
22

204

1.8
1.6
1.4
1.2 4
1.0+

RR

08

Age 85 years or older

25 50 75 99 100
Temperature percentile (%)

Temperature percentile (%)

England recorded 2,800 excess deaths in
over-65s during 2022 heatwaves

Calls for government to take action now to prevent further
unnecessary deaths next summer

London
Relative risk United Kingdom
2.5 =
2.0 4
1.5
Number

104 H of deaths

\ 400
05 i 300

" 1

! 200

1 100
0 T T = 0

0 5 10 15 20 25 30

Relative risk

25 4

Temperature ('C)

Rome
Italy

1 1
1 1
1 1
1 1
1 1
2.0 - ! ;
1 1
| |
| |
1.5 o ! !
1 [}
1
! | Number
1.0o----- iy it 1---of deaths
i i 600
1 1
1 1
0.5 ! ’7 ! 400
1
; i 200
1 =
A B B S E— — 0
5 10 15 20

0

Temperature ('C)

Relative risk
2.5 —

Stockholm
Sweden

Number
of death:
400
300
200
100
0
Temperature ('C)
Madrid
Relative risk Spain
25 — , |
1 1
1 1
1 1
1 1
2.0 ! i
1 1
1 1
1 1
1 1
1.5 — [ |
1 1
1 1
1
¥ Number
1.0 o----= qmmmmmm T E— T k- ----of death:
| i 600
! i
05 i | 400
I 1
0 Iﬂ l - 0
I | | |
10 15 20

o

wn—

Temperature ('C)



"""""" Decreased stroke
volume

Endotoxaemia ~"‘4

\5 ..... .

cell death

.‘: Splanchnic
: ischaemia

Critical organ

Increased
contractility
(inotropy)

Central
hypovolaemia

Dehydration

Increased
heart rate

Cardiovascular
strain

Peripheral
vasodilation

Decreased blood
pressure

Fluid loss Sweating

“Climate change is interacting with other trends, such as
population growth and ageing, urbanisation, and
socioeconomic development, that can either exacerbate or
ameliorate heat-related hazards. Urban temperatures are
further enhanced by anthropogenic heat from vehicular
transport and heat waste from buildings.”

b) Heat-humidity
risks to
human health

£ ﬂ’s‘;zﬁf‘“’ 3

Historical 1991-2005

Y R L3 ) v )
1.7-2.3°C 2.4-3.1°C 4.2 -5.4°C
Days per year where *Projected regional impacts utilize a global threshold beyond which daily mean surface air temperature and relative humidity may induce
combined temperature and  hyperthermia that poses a risk of mortality. The duration and intensity of heatwaves are not presented here. Heat-related health outcomes
humidity $ondm_0n§ pose a risk vary by location and are highly moderated by socio-economic, occupational and other non-climatic determinants of individual health and
of mortality to individuals®  socio-economic vulnerability. The threshold used in these maps is based on a single study that synthesized data from 783 cases to
1 nine the relationship between heat-humidity conditions and mortality drawn largely from observations in temperate climates.

“Although there is some evidence of adaptation to
increasing temperatures in high-income countries,
projections of a hotter future suggest that without
investment in research and risk management actions,
heat-related morbidity and mortality are likely to
increase.”




Wet Bulb Temperature

* Defined as the temperature read by a thermometer covered in a water-soaked cloth over which
air is passed,

* At 100% relative humidity, the wet-bulb temperature is equal to the air temperature (dry-bulb
temperature). At a lower humidity, the wet-bulb temperature is lower as there is evaporative
cooling (humidity gradient). The drier the air, the faster the water will evaporate, the faster the
cooling (= lower temperature)



Wet Bulb Temperature

Metrication of Template:HeatTable

Moderate Work Hard Work temperature (°C)
Heat Stress

Category 20

(WBGT) Work/Rest Water Intake Work/Rest Water Intake
Cycle Per Hour Cycle Per Hour 45
50
60/15 300 ml 40/20 500 ml 55
MINUTES (1/3 qt) MINUTES (1/2 qt) 60
Relative %
Humidity| 70
(%) 75
80

Yellow

82-84 9°F 40/20 30/30 1000 ml 85

(27.8-29.4°C) MINUTES MINUTES (1 qt)

Exercise is forbidden.
Very high risk for heat casualties. 100

:I Caution

:I Extreme Caution
Exercise is forbidden. Very high risk for heat casualties. . Danger

. Extreme Danger




TOP 0.1% OF HOT AND HUMID DAYS (1979-2017)

< Wet-bulb temperatures
0 23 25 27 29 31 33 35C
| - .

84 88

32 73 77 81 95°F

91 NOAA Climate.gov

Data: Raymond et al., 2020




High Temperature implications

« Climate change can have knock-on effects, many of which we may not necessarily think
of (e.g. heat — drought — poor cooling — power cuts — heatstroke — overwhelmed systems)

* Question to ask — as the world warms and the UK enters a warmer climate regimen, do
you think UK housing on average is adapted to extreme heat?

» This is just one example. There are other knock-on effects — on food, farming, disease,
which we will look into.



Much warmer than usual weather is forecast

for Spain this week
Forecast air temperatures for 24 April - 1 May 2023, compared
to average values over the last 20 years at the same time of year

colder degrees C warmer
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Tier 1: Direct effects : Extremes

April 2023

il ¢ Record temperature in Spain for April
* Temperature anomalies of >10°C above normal reached in

Granada

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
in a climate without human influence

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 Future global warming levels
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FREQUENCY per 10 years
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FREQUENCY per 10 years
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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
in a climate without human influence

Future global warming levels
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Heavy precipitation over land

10-year event

Frequency and increase in intensity of heavy 1-day
precipitation event that occurred once in 10 years on
average in a climate without human influence

Future global warming levels
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50-year event
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event that occurred once in 50 years on average
in a climate without human influence
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Agricultural & ecological droughts in drying regions

10-year event

Frequency and increase in intensity of an agricultural and ecological
drought event that occurred once in 10 years on average across
drying regions in a climate without human influence
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Climate change is already affecting every inhabited region across the globe,
with human influence contributing to many observed changes in weather
and climate extremes

(a) Synthesis of assessment of observed change in hot extremes and
confidence in human contribution to the observed changes in the world’s regions

Type of observed change
in hot extremes

‘ Increase (41)
Decrease (0)

O Low agreement in the type of change (2)

——  Europe ——

Small

ﬁ Islands

Central ——
America

O Limited data and/or literature (2)

Confidence in human contribution
to the observed change
eee High
®e Medium
® Low due to limited agreement
O Low due to limited evidence

Islands

South

America Australasia —

Type of observed change since the 1950s

(c) Synthesis of assessment of observed change in agricultural and ecological drought
and confidence in human contribution to the observed changes in the world’s regions

North —
America @@ ——  Europe

Central —
America

Type of observed change
in agricultural and ecological drought

O Increase (12)
‘ Decrease (1)

O Low agreement in the type of change (28)

O Limited data and/or literature (4)

Confidence in human contribution
to the observed change
eee High
ee® Medium
® Low due to limited agreement
O Low due to limited evidence

South
America

Type of observed change since the 1950s



High Temperature implications: the unexpected

ENVIRONMENT

France authorities shut down nuclear
reactors due to drought

The French government has shut down two nuclear reactors after weeks of drought made

French Nuclear - Monthly GWh/h 2021-2023

the cooling process too difficult to manage.

Published: 25 August 2020 11:05 CEST
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Temperatures off
the charts

ON)

Global Sea Ice Extent Anomaly - NSIDC
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Global Average Sea Level Change
(Relative to 1880)

Tide gauge data

° 8 [ Tide gauge data upper & lower
e a - e Ve r I S e 95% confidence interval
= Satellite data

Direct effects of sea-level rise

include incremental risks that

may go beyond infrastructure-
capacity threshold

E.g. Rising seas lead to an
increased risk of storm surges
that flood low-lying areas

Image Source: The Guardian(2021)




Ice sheets in West Antarctica have thinned the most

Change in height of ice
1992 -2017 (metres)
L ——
20 -10 O

ANTARCTICA /

)f\

Thwaites
Glacier
500 km

250 miles

Source: Tom Slater, CPOM [B|B|C]

forcing villagers to relocate, in EL Bosque, Mexico, November 7, 2022. REUTERS/Gusta

2 minute read - April 21, 2023 6:06 PM GMT+2 - Last Updated 12 days ago

Pace of rise in global sea level has
doubled, UN climate report says

By Emma Farge v

[1/2] The remains of houses are pictured as rising sea levels destroy homes built along the shoreling,

Read More



Knock-on effects of global change

For decades this area has been kept relatively cool by sulfur emissions Global Shipping Sulphur Dioxide (SO) emissions per year (Mt/yr)

- i H 2
from ShlpS. Absorbed Solar Radiation (ASR in W/m?)
Anomaly from 2000-2009 mean
North Pacific, North America and North Atlantic

But this changed in 2020.

12 —

10

Correlation = - 0.86

/M
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Shipping SOz emissions Megatonnes (Mt/yr)

2005
2006
00

9:33 PM - Mar 8, 2023 - 2.2M Views

As sulphur emissions plummeted since 2020 (a good thing!), so has the cooling effects of sulphur
aerosols (ouch!). Consequently, the ‘masks are off’ with climate warming. This might explain the
temperatures rising in ways we have not seen before.



Longer Growing Season

= Longer Allergy Season

Allergens
1970 ’ 2018
Prolonged allergen season
Longer/earlier growing seasons
= more pollen MORE CO, = MORE POLLEN
= more allergens R — T

20

This not only increases discomfort but can cause
severe threats to respiratory health, especially for
asthmatics, etc.



MORE CO, = MORE POLLEN
25

Pollen Production

20
15




Extreme
weather events

People, infrastructure — everyone is at
risk from these events

e Disruption of community life
e Destruction of infrastructure
e Risk to health

* Damage to health
infrastructure

Waves driven by strong gusts of wind hit the coast of Malta.
Sunday, Feb. 24, 2019. (AP Photo/Rene Rossignaud)




QUESTIONS TO REFLECT ON

* How will extreme heat affect our communities? Think of your immediate community, your city,

and your country.

* With added stresses on our infrastructure and communities, what are the health implications of

added discomfort and direct danger to health?




Indirect effects

Food security

Water security

Vector-borne diseases




The case of Kiribati — Sea Level Rise impacts

The Pacific

* Vast region encompassing apx. 1/3™ of the
Earth’s surface.

e Characterised by my small island nations
(barring PNG)




The Pacific

Vast region encompassing apx. 1/3™ of the
Earth’s surface.

Characterised by my small island nations
(barring PNG)

Islands roughly come in two main types.

Volcanic islands
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Kiribati

e 32 coral atolls & 1 raised atoll
* Population: ~120,000

* Roughly half population live on one atoll: South
Tarawa

* Independent since 1979
» Official languages: I-Kiribati, English

* Classified as a ‘Least Developed Country’ by the
UN

Atolls

. ‘ 4 Gilbert islands

2

Phoenix islands

Line islands

o




Kiribati

Butaritari
Culture: Micronesian

Max width: 300-400m

Max height above sea level: ~¥3m
fragile freshwater lens

limited land availability for food

limited infrastructure; very limited financial
capacity for adaptation

Remote; geographical spread

! Gilbert islands




North Tarawa

Locations

Butaritari

)

Urban

I Rural

South Tarawa




The future of food
and farming: 2050s

By 2050, climatic impacts on food security will be unmistakable.  N¢
YRIN o
There are likely to be 9 billion people on the planet, most people R4

will live in cities and demand for food will increase significantly. | 1l

W Tier 2: Indirect effects: Food Security

February, 2019: Kiribati, Central Pacific

Widespread impacts on food and farming are highly likely

Average decline in yields for eight major crops Marine fisheries will
across Africa and South Asia also be affected Fisheries
Pyl yieldsin high
- latitudes
l.
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Fisheries yields - - .
in the tropics - 2gs
Heat and water may pass critical thresholds
Temperature > A Water cycles will be very different and less predictable
increases of (" ",,
more than 4°C A A
will endanger the Py<
ability of farms éé
and ecosystems o W 4
to adapt 4 *
-~ Changes in the Sea level rises Changes in
intensity, frequency and melting groundwater
and seasonality of glaciers and river flows

precipitation

We will need major innovations in how we eat and farm
To cope with climatic changes, we may need to consider:

e @0 400 &

Completely different Shifting production areas for New approaches to managing Restoring degraded
diets familiar crops, livestock and waste, water and energy in farmlands, wetlands
fisheries food supply chains and forests
SOURCES: Porter, J. R., Xie, L., Challinor, A., Cochrane, K., Howden, M., Igbal, M. M., Lobell, D., Travasso, M. |. 2014. Food &

Security and Food Production Systems. In: Climate Change 2014: Impacts, Adaptation, and Vulnerability. Contribution of s @ )
k z 4 2 o Change, (
Working Group Il to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change. http://www.ipcc-wg2.gov/ ulture and

With data from Cheung et al 2010, Cochrane et al 2009, Knox et al 2012 CGIAR  Food Security CCAFS
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The future of food
and farming: 2050s

By 2050, climatic impacts on food security will be unmistakable.
There are likely to be 9 billion people on the planet, most people
will live in cities and demand for food will increase significantly.

Tier 2: Indirect effects: Food Security

February, 2019: Kiribati, Central Pacific

Widespread impacts on food and farming are highly likely

Average decline in yields for eight major crops Marine fisheries will o
across Africa and South Asia also be affected o~ Fisheries
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latitudes
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The future of food
and farming:

By 2050, climatic impacts on food security will be unmistakable.
There are likely to be 9 billion people on the planet, most people
will live in cities and demand for food will increase significantly.

Widespread impacts on food and farming are highly likely

Average decline in yields for eight major crops Marine fisheries will
across Africa and South Asia also be affected Fisheries
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Tier 2: Indirect effects:

Food Security

1990 rank

Kiribati

Both sexes, All ages, DALYs per 100,000

2016 rank

|1 Diarrhea/LRI/other

[2 Neonatal disorders

7. / 1 Cardiovascular diseases
b T 2 Diabetes/urog/blood/endo

|3 Cardiovascular diseases

~ {3 Diarrhea/LRI/other

|4 other non-communicable

"~ {4 Neonatal disorders

[5 Diabetes/urog/blood/endo

SERR I 5 Other non-communicable

| 6 Nutritional deficiencies

6 Neoplasms

|7 HIV/AIDS & tuberculosis

7 Chronic respiratory

[8 Chronic respiratory

8 Mental & substance use

i9 Neoplasms

{9 Nutritional deficiencies

| 10 Unintentional inj

/L/[ 10 Self-harm & violence

|11 Self-harm & violence

" 7= {11 Unintentional inj

| 12 Digestive diseases

‘[ 12 HIV/AIDS & tuberculosis

|13 Mental & substance use

[14 Musculoskeletal disorders

//{ 13 Musculoskeletal disorders

3 [ 14 Digestive diseases

[15 Neurological disorders

]—{ 15 Neurological disorders

| 16 Transport injuries

|7| 16 Transport injuries

[17 other group |

F-.__ {17 Cirrhosis

|18 Cirrhosis

}—""""-- {18 0ther group|

|19 Maternal disorders

}-———————{19 Maternal disorders

|20 NTDs & malaria

f——————{20 NTDs & malaria

i21 War & disaster

I—I 21 War & disaster

Communicable, maternal,  Non-communicable diseases Injuries

DIABETES, NO SIGN OF SLOWING eonatal, 31wl raritiond |
CARDIOVASCULAR DOWN
DISEASE

SHARP INCREASE IN
NONCOMMUNICABLE
DISEASE




Tier 2: Indirect effects : Food Security

Figure 2. Percentage of all NCD deaths under age 70, Western Pacific Region, 2008

100

I ven

B women

Climate change is a driver of food
insecurity, leading to health
consquences:

Discouragement from pursusing local
agriculture

People move to eating imported food,
which is often heavily processed/poor
guality

Leads to a significant rise in NCDs

such as obesity, diabetes,

75

% of all NCD deaths
°
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*Countries have a high degree of uncertainty because they are not based on national NCD mortality data. The estimates for these countries are based
on a combination of country life tables, cause of death models, regional cause of death patterns, and WHO and UNAIDS programme estimates for

some major causes of death (not including NCDs).

Source: Global status report on noncommunicable diseases. Geneva, WHO, 2011.




Tier 2: Indirect effects : Food Security

NSunshine M Crop J Maternal
and Heat Failure Energy
Food Maternal-
Extended e M Unstable Infant
= Drought Insecurity L Crop Yields Health
Erratic " Difficulty N Burden
Seasons Agricultural of Disease

Work

Source: Bryson et al, 2021: Seasonality, climate change and food security during pregnancy among indigenous and
non-indigenous women in rural Uganda: Implications for maternal-infant health.



Health impacts of
low food security

A Conceptual Framework:
Cycle of Food Insecurity & Chronic Disease

FOOD INSECURITY

* Decreasing food security leads to lower
household income available for other
) HOUSEHOLD ‘
expenditures. INCOME

SPENDING f
TRADEOFFS

COPING STRATEGIES

Dietary Quality
Eating Behaviors
4 Bandwidth

STRESS

* Lower food quality leads to the emergence of ——
poor health patterns, chronic disease, lower EXPENDITURES

qua“ty of life EMPLOYABILITY ‘

Adapted: Seligman HK, Schillinger D. M Enl J Med, 2010,263:6-9.

e Chronic disease may lead to shorter life
expectancy, decreased mental health, decreased
employability, fostering the cycle of low food
security and rising stress.



Suicides of nearly 60,000 Indian
farmers linked to climate change, study

[ ] .
p Rising temperatures and the resultant stress on India’s
agricultural sector may have contributed to increase in suicides

over the past 30 years, research shows

* Loss of self worth, inability to feed or sustain families A )
— ~\\
i - R
* Severe psychological impact on livelihoods of farmers G R o o A S 8 Ao S0

* Farmers do not feel empowered to change — partly due to

socioeconomic conditions, partly because they do not have |
assistance from the state. _—

* Food is an important part of cultural life and expression. What
can we expect with climate change, and how will it affect us
spiritually, culturally and economically?




Tier 2 Indirect
Effects: Water
Security

A warmer atmosphere holds
more moisture, about 7%
more, per 1°C.

This also means that the
atmosphere becomes more
‘supercharged’ — storms
become more common,
producing heavier rain and
snow, but with longer periods
of drought in most areas.

Annual % Precipitation Change by 2050




Tier 2
Indirect effects

Water Security

Projected Impacts of Climate Change
Global temperature change (relative to pre-industrial)

0°C 1°C 2°C 3°C 4°C 5°C
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J t e country unqer water

* Melting snowpacks/glaciers

* Sea level rise

Tier 2 Indirect
. * Extreme rainfall / drought

EffECtS. _ * Disease

Water Security

Unseasonality

All these have a significant effect on water supply, in terms of water safety, availability,
capacity
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Tier 2 Indirect effects: Water Security

* Damage from extreme
weather due to excessive
rainfall can include
extensive economic
damage, infrastructure
destruction, mental health
problems, infectious
diseases, death.

* Also effects food security
due to crop destruction/
soil erosion
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Case Study: Jakarta.
Population 10.5 million (2020)

Ehe New Pork Times. WORLD

Changing Climate. Changing Cities

Jakarta Is Sinking So Fast, It Could
End Up Underwater

Jakarta Is Sinking

More than 2 inches per year
® |ess than 2 inches per year

1984-1991

2 s 3 .
Approximate_éxfent of
* built-up areq‘;

2010-2015




In Java, the water
IS running out

KATE WALTON

Drought, pollution, and poor resource management threaten
Indonesia’s most populous island with total water scarcity.

Some of the worst water shortages are felt on Java —
Indonesia’s most populous island, home to more than
60% of the population, many of its largest cities, and
much of its agriculture. For all this human abundance,
Java is seriously lacking in water, holding just 10% of the
nation’s water supplies.

Indonesia’s Ministry of Public Works and Housing has
predicted that Java’s water levels will drop to 476m?3 per
person per year by 2040. This is categorised as “total
scarcity” and is far below the current annual level of
1169m?3 per capita. The ministry says the ideal per capita
amount of water is 1600m?3 per year. Almost 10% of
Indonesia is expected to experience water crisis by 2045,
while Java is already considered to be “under pressure”.



http://www.futuredirections.org.au/publication/indonesian-water-security-improving-but-still-subject-to-shocks/
http://www.futuredirections.org.au/publication/indonesian-water-security-improving-but-still-subject-to-shocks/
https://www.pu.go.id/berita/view/12037/pulau-jawa-berpotensi-mengalami-kelangkaan-air

* While the city is sinking due to water uptake,
sea level rise will cause existential problems
for the city

* Adapt or fade — cities have been abandoned
over time in history, and Jakarta may suffer
the same fate.

* What will happen to millions of people living
in Jakarta? Uprooting communities, poverty,
mental health anxieties




True water security calls for our

protection of iinvisib":é’ v/va:er | Jakarta: Water secu rity
| T o '35“ e j )

* As water tables are increasinlgly contaminated by
sea water and pollution, health problems
increase.

* We need to design our cities around these
problems, which could spell the death of vibrant
communities and vast cities.

* A 2019 report found that groundwater is an
especiaIIY important resource, with 90 percent of
households using groundwater as their primary
source of drinking water in Indonesia.

Source: Jakarta Post


https://www.thejakartapost.com/opinion/2022/03/20/true-water-security-calls-for-our-protection-of-invisible-water.html.

Tier 2 Indirect effects:
Existential threats of Sea Level Rise




- 2 Indirect effects: Infectious Diseases

Distribution of West Nile virus infections in humans by affected areas in the EU/EEA countries - EU neighbouring countries

By

Transmission season 2020; latest data update 31 Jan 2021
w ,.‘.:‘r ~

I Human cases reported in 2020

1 No reported cases
Not included

ECDC, Map produced on: 12 Feb 2021
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HOW CLIMATE CHANGE AFFECTS YOUR HEALTH

Tier 2 Indirect effects:
Infectious Diseases

VECTOR-BORNE DISEASES

42,000

Increasing and earlier impacts of climate

CASES OF

o°
2 Warming in Canada S WEST N"-E
‘4 : s VIRUS

g Climate change abroad: Increased Flooding Duration of

Regional variations in climatic changes

<

Warming & climate
A variability:

oo

E?dzmi@/rzjemergence Introduction of exotic & Storms
of endemic diseases vectors and pathogens / / / Warm Season in the U.S. since 1999,
of which
| Sange i more than
%0 Changes in Median
2 Precipitation Temperature I 700
‘ ] people have died

Warming in North Am(eri&

' 3 . ABOUT 68%
Poleward (northward) p> 4 of Califonia will have

spread of VBD and zoonoses Expanded Changesin iticeeased probability for
m Geographical Vector West Nile virus by 2050 *
Range Behaviors
I |

|
| As femperature rises,
the range of

Incidences of
LYME DISEASE gt e TICKS
DOUBLED S CARRYING
from 1991 to 2013 * Ml Zika LYME DISEASE

Virus, and West will expand
Nile Virus

cllmatenex:)




Example:
Indonesia - at risk of tropical diseases

JAKARTAGLOBE NEWS | BUSINESS | LIFESTYLE | TECH

Malaria Threat Resurfaces Due to Climate Change and
Covid-19

BY :MAGGIE LEUNG
AUGUST 25, 2021

Singapore. The Asia-Pacific region is under threat of Vector Borne Disease (VBDs) especially in face of
climate change and the evolving Covid-19 challenge. In a recent landmark study by the United
Nation’s Intergovernmental Panel on Climate Change, the extreme weather conditions caused by
climate change have provided rising hurdles for disease control.




Diffuse Effects

Mental health
Migration
Conflict

HE 10 LARGEST DISPLAGEMENT EVENTS OF 2016
WERE CLIMATE-RELATED

é
‘
r
‘

N ‘ 2,592,251 4
%
—@ P
L. ‘ 2,376,723 4
s

VO ACTION IS TAKEN—
HAN 143 MILLION INTERNAL CL
RANTS ACROSS THESE THREE REGIONS

B-SAHARAN AFRICA SOUTH ASIA LATIN AMERICA

86 MILLION 17 MILLION



M Tier 3 Diffuse Effects: Migration

THE 10 LARGEST DISPLACEMENT EVENTS OF 2016
WERE CLIMATE-RELATED

1,670,000 & ‘
e

Indonesia: 948,008

floods and landslides

Typhoon Meranti
¥
‘ 2,502,251 8

1,990,000 &
Yangtze River floods

782,000 §
Typhoon Haima

| 658,306 &
Typhoon Megi

567,000 &

US: 875,000
” Hurricane Matthew

2,376,723 %

¥

As Sea levels rise and
weather becomes
increasingly erratic,

will be on the move in
the coming decades




#14 Tier 3 Diffuse Effects: Migration

BY 2050—IF NO ACTION IS TAKEN—THERE WILL
BE MORE THAN 143 MILLION INTERNAL CLIMATE
MIGRANTS ACROSS THESE THREE REGIONS

SUB-SAHARAN AFRICA SOUTH ASIA LATIN AMERICA

86 MILLION 17 MILLION

THE DRIVERS OF MIGRATION

Mariy drivers influence whether a person or famiby will migrate. bn turn, these drivers cam all be
rfluenced by environmental change. Their effects are dlosely intertwined, so it makes [ittle sense to
consider any of them in isclation.

FERSOMALHOUSEHOLD CHARACTERISTICS
SOCIAL DRIVERS Age, s, education, wealth, marttal status,
Education, Brrilyikin preferences, ethnicty, religion, language

ENYIROMNMEMTAL DRIVERS FOLITICAL DRIVERS

Bvposune to hazand, Dresoriminationpersecution,
ecosysham services such as govermancefreadomn,

lared productiety, habitability, confictfirseourty, policy
founedi ereergyfnater seourity inoentives, dinect coercion

THE INFLUENCE OF
EMVIROMNMEMTAL
CHANGE OM DRIVERS

ECOMOMIC DRIVERS DEMOGRAPHIC DRIVERS

Employrment opportunities Population szefdensity,

income’wapesfwel_being, population srucure,

producer prices (much as in dismase prevalence INTERVEMIMG OBSTACLES AND FACILITATORS
agriculture], consurner prices , Paliticallegal frarrmwaork, cost of moving,

socizl networks, diasporic inks, recrutment
agencies, technology
[Fgure: Bladk: =t al. 701 1]




;/ Tier 3 Diffuse Effects: Conflict

“ Domino effect of climate change could trigger conflict

O
&

volatile markets,
high prices, /
crisis cycles |

P Global i : :
Institutional context TerrEeraHiEs Disasters Migration and
weak governance, failing et e e g displacement
institutions fraqgilit Average global rmsmib i o Disasters result increased
’ gy, temperatures rise as a typhoons and droughts; migration and displacement
1 result of human carbon
poor infrastructure emissions

Environment

lack of access
to resources,

Drivers
of conflict Increased

. risk of
degradation, | such as economic

; : o tensions and
pollution shocks, loss of liveli- conflicts

hoods, food insecurity,
low rural incomes

Social factors
poverty, inequality,

crime, discrimination, Conflict Resources Tensions
H H Resource competition or Disasters and risin Migrants come into contact
ethn ic tensions tensions betwggn migrants temperatures lead %o witgh new people creating
and resident communities resource scarcity tensions between migrants
leads to armed violence

and existing resident
communities




@ Tier 3 Diffuse Effects: Mental Health

CLIMAIE CHANGLE




Climate Change & Mental Health

Vulnerabilit
ulnerabpllity Mental Health Risks

prior illness, gender,
age, inequities,
occupation

- Mental illness:
PTSD, depression, suicide

< CLIMATE [}
HAZAR DS Exposure « Reduced well-being:

, 5{\. injury, displacement, stress, climate anxiety
L < jobloss, observing
i "s’ negative impacts

Source: Adapted from IPCC AR6 WGII Ch 7 (2022) & health2016.globalchange.gov Ch 8 (2016). CLIMATE CeD CENTRAL



Tier 3
Diffuse Effects:
Mental Health

Loss of culture
Loss of community
Eco-anxiety

Lack of hope in the
future

Inability to plan
ahead

“ IBERDROLA

How does climate change affect
physical, mental and community health?

.=+ Climate impacts ----.

Air pollution Forest fires

Rising Temperature
sea level increases

<

g“m

Extreme Droughts
weather
phenomena

Sowrce: US Global Research Program.

. o Changes in physical fitness

at activity level

+ o Increase in heat-related episodes
+ o Rise in allergies

.

+ o Increased exposure to

.-"Mental health ===========. .

waterborne diseases

............................

. o Stress, anxiety, depression,

grief, feeling of loss

.

* o Tension in social relations

* o Substance abuse

* o Post-traumatic stress disorders

.-Physical health <«++ece--. .

. Community health «++++--. .
+ o Increase in interpersonal aggression »
* o Increasing violence and crime E
s o Increased social instability :
+ o Reduction of social cohesion b

............................



CLIMATE ANXIETY

A survey of 10,000 young people shows that negative feelings
about climate change can cause psychological distress.

How worried are you about climate change?

Extremely worried Moderately worried Mot worried
27% 25% 5%
Very worried A little
32% worried 1%

Climate change makes me feel...

Sad

Afraid
Anxious
Angry
Powerless
Guilty
Optimistic

Indifferent

!]

Source: Hickman, C. et al., Lancet
(2021). https://www.thelancet.com/journals/lanplh/article
/P11S2542-5196(21)00278-3/fulltext




Generation
Dread ,,

Finding Purpose in an Age of
Climate Crisis




Climate change
and Psychology

POINTS TO CONSIDER

Being born into a world where “things
will probably get much worse” can be
very difficult to deal with.

People feel disempowered, frustrated,
especially with politicians for failing to
deliver

The changes needed are many, urgent,
and radical. It should inspire people to
act, rather than be bystanders.




e Eco-anxiety is on the rise worldwide, leading
to a growing sense of dread and depression.

* We underestimate the impact of a growing
mental health crisis at our peril.

Questions to

reflect on

* We are still in time to make the necessary
changes to mitigate climate change
(although some adaptation will be
necessary)




SOCIAL
FOUMNDATIONS

Part 3: The Way Forward



<iCHT TODAY
From helplessnessto TN 2

action — options for '«

difficult times ¢




The Good News

* The changes we need to implement to mitigate climate ‘
change and adapt to it have real tangible benefits to:

* Improve our health
e Strengthen our communities C ri s is

* Enhance our general wellbeing

* We can turn this crisis into an opportunity

* Inspiring others to speak out, act and intervene to
improve our lives and deal with climate change would

lead to positive improvements in all spheres, including oppo rtu n ity

health.



There is a rapidly narrowing window of opportunity
to enable climate resilient development

Multiple interacting choices and actions can shift
development pathways towards sustainability

Conditions that enable

s Outcomes characterising
individual and collective actions L Ml development pathways
lusi Sustainable Development —
* In.c USIVE governance Goal (SDG) achievement
¢ Diverse knowledges and values v, 5
e Finance and innovation L &
e |ntegration across sectors . ,\‘\{\\"5 R
and ime scales conditobe cente e o S Transformat
. . ranstormation
* Ecosystem stewardship opportunities for climate & & > .
e Synergies between climate resilient development <9 Low climate risk
and development actions _F y Equity and justice
¢ Behavioural change supported é SDG achievement
by policy, infrastructure and ARE S
socio-cultural factors 5 £ @
T =L o
Governments SMER - g~
R 5 ,
v O =
2o, 2Es 5
iiiii ﬁ é < 3 High emissions
o 2|
Civil ~ Private A g Past conditions & EntrenchP:d sy.stt?ms
50C|ew sector (emissionsr climate Adaptat'on |ImITS
ﬁhange' deVE'gpme”t.) Maladaptation
e : ave increased warming
.(:3.“.3 'tllonz thﬁt EonStt'.'am and development gaps persist :
individual and collective actions Prospects for dlimate
resilient development will
e Poverty, inequity and injustice be further limited if global
0w . . . 1 o
e Economic, institutional, social warming exceeds 1.5°C and
and capacity barriers if progress towards the SDGs
. is inadequate
o Siloed responses /W |________ : 2 —
¢ lack of finance, and barriers Past Present 2030 2100 M llustrative ‘shock’ that
to finance and technology conditions [Vl & beyond ’ disrupts development
¢ Tradeoffs with SDGs IPCC ARG
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Public Health
Be prepared

* Preparing infrastructure for increasing
extreme weather events

e Consulting with public health experts
in any policy

e Stop compartmentalising, start
connecting

‘Health in all’
policy approach




Cheap, abundant
energy and food for
most — produced
with a benign

Public Health S
strategies to tackle
Climate Change

BEFORE c. 1960s

* Various possibilities, but ultimately
synchronise well with general
public health goals

* E.g. healthier diets, encouraging
active commutes, integrated
communities

Sustainability Trans

Non-sustainable living:
Excessive food (and
reduced activity) for
some; declining nutrition
for many

Much higher energy
and food prices —
far less favourable
climate

NEAR FUTURE

Stable or
increased life
expectancy

Declining life
expectancy




Public Health
strategies to tackle
Climate Change

Various possibilities, but ultimately
synchronise well with general
public health goals

E.g. healthier diets, encouraging
active commutes, integrated
communities

Table 3. Role of the Health Sector in Climate-Change Mitigation (Primary Prevention) and Adaptation (Preparedness,

or Secondary Prevention).*

Goal and Generic Action
Mitigation of climate change

Carry out health impact assessment of miti-
gation strategies

Limit the carbon (and other environmental)
footprint related to the health care system

Enlist health professional organizations and
government health departments

Include physicians and other health care
workers as citizens

Adaptation to lessen health risks

Provide adequate health care facilities and
services

Anticipate necessary surge capacity (e.g., for
major heat waves, fires, epidemics)

Reinforce and extend public health programs
to provide a foundation for dealing with
most types of climate-related health effects

Educate and train the health workforce

Engage in broader collaboration with other
sectors

Suggested Strategies

Conduct epidemiologic research to estimate and document changes
in health outcomes that result directly from mitigation actions

Design buildings, transport services, and facilities to achieve energy
efficiency, in terms of energy sources and use, and to minimize
waste

Educate the public about risks to health from climate change and
explain that mitigating actions can confer additional, local health
benefits

Participate in wider public discussion and moderate personal behaviors

Improve facilities for handling increased patient volume resulting from
extreme weather events and ensure adequate stocks of vaccine

Coordinate with emergency-services agencies and ambulance facilities
and consider morgue capacity

Develop early-warning systems (e.g., for heat waves, floods, and
possible epidemics); programs for infectious-disease surveillance
and analysis, vaccination, and vector control (e.g., mosquitoes,
ticks); support for vulnerable communities; and mental health
services (e.g., for postevent trauma and depression)

Develop programs that prepare health care workers to contribute to
public education and to be on the alert for unexpected diagnoses

Institute policies for creating green spaces in cities (to promote
physical and mental health); develop housing design and insula-
tion to optimize health protection; consider livestock and wild
animals as possible risks for infection

* The listed adaptation activities are intended to reduce health risks on the local and regional levels.




Public Health
strategies to
tackle Climate
Change

Health co-benefits of co-mitigation
should not be underestimated

Potential total health impact

xion
adapta
Mitiqati A\IO"ded s
itigation

: wigatio”
Begins N oided bY m

Mitigation co-benefits

Net Health Impact

Disease Burden
Of Climate Change

Baseline Disease Burden

Current 2050 2100

Building Resilience Against Climate Effects

M L
23 (D [ 7Y
il — A
Foundations Safe and Healthy
for Success Climate Communities
Preparedness
and Adaptation
Evaluati Building Resilience Strate ’.
'h 3 Against Climate Effects @ 4 ‘ ﬁ @i’

|

Climate-ready Economy Resilient Species
and Infrastructure and Ecosystems




The world desperately
needs to aim for a
maximum of 2°C, if
not 1.5°C, to ensure a
degree of adaptation.

Past that, we enter a
world of tipping
points which are
irreversible and
detrimental to
human life.

ﬁith every increment of global wa

ing, regional changes in mean

climate and extremes become more widespread and pronounced

the last timep lobal surface temperature was sustained
at or above 215°C was over 3 million years ago

at \z The world at The world at

+3°C +4°C

2011-2020 was
around 1.1°C warmer
than 1850-1900

D

. L1 : :
@ Global warming level (GWL) above 1850-1900

a) Annual hottest-day temperature change Arfnual hottest day temperature is projected to increase most urbanisation
< T T :ng: (°C) (155-2 times the GWL) in some mid-latitude and semi-arid further intensifies
0 1 2 3 4 5 6 1 ng regions, and in the South American Monsoon region. heat extremes

'.

N \‘

b) Annual mean total column soil moisture change Prpjections of annual mean soil moisture largely follow
prpjections in annual mean precipitation but also show

change (o) sgme differences due to the influence of evapotranspiration.
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