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Question for the Viewers

How would you describe your knowledge of the health risks
associated with climate change?

Very familiar
Somewhat familiar
Not at all familiar

Other (please type in chat)
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Key conclusions of the IPCC 2022 chapter on human health

Observed impacts: c/imate Projected risks
change is aadversely 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

 Food-borne, water-borne, and
vector-borne diseases: increase

« Extreme heat events
 Vector-borne and zoonotic

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

extreme events such as floods assessed regions



Heat and Health Equity
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USD 93 billion
disaster losses in
2023

28 separate events

492 direct or
indirect fatalities

>47,000 died in
heatwaves in Europe

2023 significant economic loss events

U.S. 2023 Billion-Dollar Weather and Climate Disasters
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2013-2014 UK winter floods
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In year 3, prevalence of , | , , . .
o Unaffected Disrupted Flooded Unaffected Disrupted Flooded
probable PTSD in people who ,
Anxiety PTSD

were flooded with persistent
damage was 30% Mulchandani et al. 2020



Physiological pathways of human health strain

— Decreased Stroke
= o Volume

Cardiovascular Increased
Strain e

Ebi et al. 2021



Exposure of vulnerable populations to heatwaves

* In 2013-2022, infants (children younger than 1) and people
older than 65 years experienced, on average 1089% more
heatwave days than compared with 1986-2005

 Compared with 1986-2005, the number of heatwave days
iIncreased 949, globally
— For infants, an increase of 4.4 days per year on average
— For adults over 65 years, an increase of 4.8 days per year on
average
 Combined with demographic changes, total person-days of
exposure increased 1349, for infants and 2289, for older

adults
2023 Report of the Lancet Countdown



Proportion of heat-related mortality attributed to
human-induced climate change (%)
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https://www.worldweatherattribution.org

By how much the record was
broken in June compared to
the highest temperatures in
1950-2020
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Northwest broke previous
records by more than
10 degrees.

This year’s historic heat ;. o ¢ B \
wave in the Pacific & ol SRR Spokan

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


https://www.worldweatherattribution.org/

Sustainable and accessible ways to keep cool Sustainable cooling strategies to protect health

Mitigating climate :_|"|.r'gi_ is vital, but inevitible rising temperatures means that ir|-:_1|'1:'-}-i-'1u sistainable = o =

coolir 1 stralegies is also important. '_.ltldtl_'l._lilﬁ at the individual scale that focus on ,.uu|il1-_} the person n heat VUInerabIE SEttlngs

instead of the surrounding air can be effectively adopted, even in low-resource 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 impaortant
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Ragweed Pollen Season Lengthens ; N A N Lok TASY
More CO, = More Pollen
Climate Change Increases Grass Pollen Production
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Biophysical influences on dengue ecology showing the interactions
between climate variables, vectors, and the virus
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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

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 climate without human influence in a climate without human influence
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Projected annual heat-related deaths in 2091-2099

No adaptation; high emissions No adaptation; low emissions

140
100

70 deaths yr'l per million persons

30
10

Shindell et al. 2020



Ae. aegypti suitability

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

Ae. aegypti transmission
suitability

D Present-Day Suitability for Aedes aegypti (Types 1-3)
. Future Suitability for Aedes aegypti (Types 1-3)

Metro Population
20,000,000 >k 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 7 s
umbers are the number of simulations
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Higher CO2 concentrations alter the
nutritional quality of C3 plants

—

CO, promotes 4 A
plant growth ﬁ
< ~ Malnutrition
\ — Protein (~ -10%) “Hidden
Hunger”

— B-vitamins (on
average ~~ -30%)

— Micronutrients
(~~ -3%)




(e) Climate sensitive health outcomes under three adaptation scenarios

. Heat-related morbidity Dengue and other diseases carried
S 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  jnyestment in health systems



Cascading
global
climate
failures

Kemp et al. 2022

Extreme Weather

Sea Level Rise
Events

Economic

Inequality
Displacement
Vector-Borne

Disease

International and
Local Conflict

Biodiversity
State
Fragility

Ecosystem
Services

Food,Fuel and

WaterShortages
(Resource Scarcity)

« 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



WHO framework for
promoting climate-
resilient health systems

e Recognize upstream
determinants

e Systems-based approach to
promoting climate-resilient
health systems

e Health system and climate
change health outcomes

Climate variability and change

i []
E Upstream determinants of exposure and vulnerability !
- — - _— — - — ]
Environmental factors and trends Socioeconomic factors and trends H
. Air poliufion * Demographic change |
Lond use change T Economic growth i
Bigdiversity loss = Urbonization i
Desertification . Science & technology investment i
Warer stress - Inequities | '
i
;
Exposure pathways Vulnerability and susceptibility !
= Tempergture extremes = Political cammitment !
»  Extreme weather / climate events +— * Social infrostructure .
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Ministries of Health

| and civil society
b et e e ---/ Health workforce \--- e

Service delivery Health infarmation systems
Climate informed health * Health and climate research
programmes + Integrated risk monitoring and

*  Management of environmental 7 early warning

i determinants of health = Vulnerability, capacity and

* Emergency preparedness & adaptation assessment

management

Climate resilience of health systems functions

- -

. Leadership and governance -+ ! Other sactors, agencies |

Sustainable technologies
and infrastructure

Climate and health financing

-8 a0

Outcomes of health system resilience

Climate change related health

Health system outcomes -
outcomes

Health system resilience te short-term climate change risks
Health system resilience to long-term cimate change risks

-
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National health and climate change strategies

In 2021, 49 of 95 countries 1% 11%
reported having a national health 7%
and climate change strategies or 13%
plans in place 46
— 48 had completed a V&A Countries
— Of which, 18 reported that the findings
strongly influenced health policy 30%
— Only 9 reported that the findings
strongly influenced resource allocation
— Implementation remains a challenge, as B Very high (action is being taken on most or all of the plan/strategy priorities)
well as equity issues - e.g., inclusion of B High (action is being taken on a majority of the plan/strategy priorities)

gender CO“SideI‘ationS is Iimited Moderate (action is being taken on some of the plan/strategy priorities)

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

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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GLOBAL CARBON Remaining carbon budget

PROJECT

The remaining carbon budget to limit global warming to 1.5°C, 1.7°Cand 2°C is
275 GtCO,, 625 GtCO,, and 1150 GtCO, respectively, equivalent to 7, 15 and 28 years from 2024.
2590 GtCO, have been emitted since 1850

1.5°C 1.7°C 2°C
(50% likelihood) (50% likelihood) (50% likelihood)

® Consumed
Gt CO; Remaining

The remaining carbon budgets is the average of two estimates (IPCC AR6 and Forster et al., 2023), both updated by removing the most recent emissions.
Quantities are subject to additional uncertainties e.g., future mitigation choices of non-CO, emissions
Source: IPCC AR6 WG1; Forster et al., 2023; Friedlingstein et al 2023; Global Carbon Project 2023



https://doi.org/10.5194/essd-15-2295-2023
https://doi.org/10.5194/essd-15-5301-2023
http://www.globalcarbonproject.org/carbonbudget/

Health benefits that arise

from reduced air pollution

Mitigation measures that:

= Develop dean energy technologies
» Imnprave energy efficiency

» Change the enerpy syatam shructure
= Dxpand renawable energy wse

= Reduce Mossil feel use

AGRICULTURE

{Errvssians from ammal ang ploot
{oiod produsbion, ond soil

BUILDINGS AND CITIES

Tramzition ta
plant-based diet =

¥ 70%
reduction in
GHG envissions
¥ 10%

Mitigation measures that:
« Increase livestock farming efficiency
& 3T0C + Increase sustainablz land prevented
o manzpement and use, deaths by 2050
it a o regenarative agriculture practices B ey sies
s + Reduce sl el e e i
y - « Raduce animal-based food production 9_’-3'&25}_? -'- 37.000
+ Reducefoad transportation e i A
= prevented deaths
v Imprave agricultural technology e e

and cancer per year

TRANSPORT

L

Enerpy-afficiont
MBEIUTES >
reduca CO,
emissions
V55 Mt

2000-2018 green

A bullding standards =

A US$5.8B

in elimate and
health behefits

Mitigation measures that:

Reduce fossil fuel-pawerad enargy use

and inentivise renswable energy sounces
Increase cnergy efficiency

« Provide equitable, accessible, and affard able
public lranspart

Increase safewalking and eycling infrastructuse
Increase wse of low-carban building materials

- NATURE-BASED SOLUTIONS

Mitigation measures that:

v Reduce emissions intensity

= |mprove enerey efficiency

= Expand renawable encrgy use

- Reduce loesil foeal gz

= Increase the usaof
lowi=arnizsian materizls

65%
reneaable mergy
imi Chuima by 2050 >
UsS$222B
worth of
health benefits e

Mitigation measures that:
Elechrifying v Decrease the use of motar vehicles
inhitrialsecom s Where mctar vehiclos ar usad,
Ya3irm prioritize public aver private transpoit
proventad and increass use of low- ar 7erm-emission

feg, electricl madels _
v |ncrease active transport (e, walking, cyvcling]
and public transpet

%D A 18 mins

Inerease in walklng
Bieyeling per day =
V¥ 14%
reduction In

GHG smissions

Replace 107% car trips
with cycling inNZ =

USD$308M

saving In health coats

30 mins

EFeEn Space use
poraeek >

reduce depression and
high blood presswre

Ik [l

A 10%
incr=ased neighbourhood
tree canopy =

V¥ 400

prevented premature
dezths per year

Mitigation measures that:

v Restore and Increase land and soil bealth

s |rnprove freskawater and manne eoosystoms

+ Increase ferestation, conservatiaon,
prolecled areas and urban greening

Bowen & Workman 2022



Co-benefits — early health gains from wise climate

moves

Shifting 5% of short urban car trips
to bicycles in New Zealand would
save annually

- 22 million liters of fuel

- 116 deaths due to increased
physical activity (vs. 5 extra road
crash deaths)

- $200 million in health costs

ANZJPH 2011



Health co-benefits of clean

energy in Wisconsin

* Wisconsin relies on externally-
sourced fossil fuels for energy
production

 Conversion to in-state clean
energy sources:

Creates jobs (162,000 net)
Increases state GDP (5%)

Reduces GHG emissions (valued at
$4.6b)

Results in substantial health co-
benefits (valued at $21.1b) by
reducing air pollution

COWS | e tici roso

Wisconsin Opportunity in Domestic Energy Production: The Economic and Health Benafits
of 100% In-5tate Energy Production

Diavid Abel, COWS, University of Wisconsin — Madison
Katya Spear, COWS, University of Wisconsin - Madison

February 4, 2019
Prepared for Mick Michols, Coordinator the Office of Sustainability, La Crosse County, Wisoonsin
Summanry

‘Wisconsin has a current [2016) energy spending deficit of $14.4 billion ($14.4 billion in
expenditures leaves the state). With no substantial in-state fossil fuel resources, reliance on fossil
fuels is huriing the Wisoonsin economy. Transitioning to in-state energy resources would bring
dollars and jobs back to the state of Wisconsin. Current primary enengy consumption is 522
Terawatt-hours (TWh 1781.1 trillion BTU — an energy unit corversion chart is provided at the end
of the report) annually, and end-use energy is 3778 TWh (12889 willion ETU). In transitioning to
an entirely electric economy, Wisconsin's consumption would decrease to an estimated 2658 TWh
[D06.8 trillicn BT primary energy or 2230 TWh (750.8 trillicn BTU) end-use energy annually. The
decrease is from awvoided conversion losses and the higher efficiency of electric equipment,
primarily for wehicles and heating. 100% in-state produwction would directly oreate an estimated
162,100 net jobs (3 110% increase over the cumrent 147,900 energy jobs in Wisconsin). Electricity
prices are expected to remain comparable to current prices with an estimated increase of 10% per
unit of energy (~30.010/kWh). However, with increased investment in energy effidency, we
calculate a decrease in annual energy expenditures from $19.1 billion to $186 billion (2 3%
decrease). The additional in-state spending ($14.4 billion - $0.5 billion) directly increases state
GDF by §13.9 billion, or nearly 5%. In-state energy is estimated 1o increase gross tax revenue
on wholesale expenditures by $110.5 million plus $457.9 million in added income tax from
new jobs. The additional tax revenue could be used to offset added costs for the most difficult
sectors to ransitdon to in-state energy resources. Social and environmental benefits indude
reductions in carbon dioxide (C0:) emissions valued at $4.6 billion and air pollution exposure
wvalued at $21.1 billion in avoided human health damages. Therefare, for every MWh converted
to in-state sources or saved through energy efficiency (1672 TWh total would need to be met by
riew in-state sources), the emissions benefits would total 154 and $3.40 in tax revenue would be
generated. In addition, one job is created for about every GWh comverted. Unguantified impacts
include impacts to water use, negotiation power, price stability, resfliency and grid performance.
exports, improved wrban design, comfiort, lamd-use, and non-air-podlution-related health impacts.
Many of these impacts would be overwhelmingly positive for Wisconsin, The economic, social,
and political benafits of in-state energy production support the implementation of policy
to drive such a transition.



Economic
benefits of
avoided cases
of child health
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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
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COP28 UEA Climate and Health Declaration

* Place health at the heart of climate change
— Deliver on the Paris Agreement

* Accelerate the development of climate-resilient,
sustainable, and equitable health systems
— Accelerate phase out of fossil fuels
— Deliver on promises of US$ 100 billion annually in finance

« New finance commitments announced, including US$ 300
million from the Global Fund, US$ 100 million from the
Rockefeller Foundation, and GBP 54 million from the UK
government

— Pledges totaled about US$ 1 billion



A Chat with Dr. Kristie EDbi

Sue Grinnell Dr. Kristie EDbi



QUESTIONS?

To ask a question, please click the .1 icon in the Zoom toolbar to open your Q&A Pod.
Q&A



Resources

Climate Change 2023: Synthesis Report
Intergovernmental Panel on Climate Change
https://www.ipcc.ch/report/ar6/syr/

2023 Report of the Lancet Countdown on Health and Climate Change
The Lancet
https://www.lancetcountdown.org/2023-report/

NCA5
The Fifth National Climate Assessment
https://nca2023.globalchange.gov/

2021 WHO Health and Climate Change Survey Report
World Health Organization
https://www.who.int/publications/i/item/9789240038509
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