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OCEAN ACIDIFICATION ARCTIC SEA ICE WILDFIRE ACRES BURNED (U.S.)

Wildfire acres burned in the United States

Number of acres of wildfire burned in a given year in the United States. This is shown from 1983 onwards, when
consistent reporting began

Climate change: Arctic minimum sea ice extent

Shown is Arctic sea ice measured in September, when it reaches its minimum each year.

Ocean acidification: mean scawater pH, Hawaii

Mean seawater pH is shown based on in-situ measurements of pH from the Aloha station in Hawaii.
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Data source: School of Ocean & Earth Science & Technology - Hawaii Ocean Time-series (2023)
OurWorldinData.org/climate-change | CC BY Source: NSIDC (National Snow and Ice Data Center)

via NASA OurWorldinData org/climate-change » CC BY Source: National Interagency Fire Center (NIFC) OurWorldInData.org/natural-disasters * CC BY

SEA LEVEL RISE GLOBAL SURFACE TEMPERATURE

Sea level rise Average lemperature anomaly, Global
Global mean sea level rise is measured relative to the 1993 - 2008 average sea level. This is shown as three Global land N f Jati the 1961-1990 a o I li
series: the widely-cited Church & White dataset; the University of Hawail Sea Level Center (UHLSC); and the obal average land-sea temperature anomaly relative to the average temperature baseline.
average of the two. Upy
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Data source: Met Office Hadley Centre (2024) OurWorldinData.org/co2-and-greenhouse-gas-emissions | CC BY
Source: National Oceanic and Atmospheric Administration (NOAA) OurWorldinData.crg/climate-change « CC BY Note: The gray lines represent the upper and lower bounds of the 95% confidence interval,
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U.S. 2024 Billion-Dollar Weather and Climate Disasters
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This map denotes the approximate location for each of the 20 separate billion-dollar weather and climate disasters that impacted the United States through August 2024.



Climate change impacts on health

Climate change:
A Temperature rise

A Sea level rise
A Extreme weather
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Heat stress, cardiovascular failure,
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Injuries, fatalities
Asthma, cardiovascular disease
Respiratory allergies, poison ivy

Toxicity
Malaria, dengue, hantavirus,
encephalitis, Rift Valley fever

Cholera, cryptosporidiosis,
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Malnutrition, diarrhea, harmful
algal blooms

Post-traumatic stress, depression,

anxiety, despair
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Climate change impacts on health in Washington stat
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Three features of the climatbealth connection
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The direct health effects of heat

EFFECTS OF HEAT ON THE BEODY

HEAT RASH

HEAT

HEAT STROKE



Morgue in Karachi, Pakistan
2015 heat wave




The many faces of heat




Three features of the climatbealth connection

INEQUITY



Inequity: Differing patterns of risk
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THE POOR, MEMBERS

CHILDREN THE ELDERLY THE UNWELL OF MINORITY GROUPS
Examples: Examples: Examples: Examples:

A Wildfires A Extreme heat A Air pollution A Everyadverse

A Diarrheal disease A Weather disasters A Allergies health outcome

A Anxiety A Anxiety
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Inequity: Heat vulnerability across the U.S
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Inequity: Heat vulnerability across the U.S.
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Inequity: Heat vulnerability across the U.S.
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Climate justice principles

AClimate change hits the poor and vulnerable hardest.
AThose hardest hit are least responsible for climate change.
AClimate change exacerbates underlying inequities.

AEquity must be inherent in climate solutions.
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Three features of the climatbealth connection

URGENCY
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Urgency: Rapidly accelerating changes

BIODIVERSITY LOSS GLACIER LOSS
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Johnson CN et al. Biodiversity losses and conservation responses in the AnthroBmenee2017;356(6335):2775.

Image fromhttps://www.vox.com/energyand-environment/2019/9/25/20881595/ipceeport-oceancryosphere2019 based on Shepherd A et al. Mass balance of the Antarctic Ice Sheet from 1992 tN&015.2018;558(7709):2122.

Scott M, Lindsey R. 2017 State of the climate: Mountain glaciers NOAAh2p48/\www.climate.gov/newsfeatures/featuredimages/201#state-climatemountain-glaciers
Image fromhttps://www.iii.org/graph-archive/218092ased on data from Munich Re, Geo Risks Resedat@atSERVICE



https://www.vox.com/energy-and-environment/2019/9/25/20881595/ipcc-report-ocean-cryosphere-2019
https://www.climate.gov/news-features/featured-images/2017-state-climate-mountain-glaciers
https://www.iii.org/graph-archive/218092

Urgency: Tipping points increasingly likely

Northern
Forest
northern
expansion

/#) Regional
./ elements

Global
elements

Tipping
becomes
likely within

v

of global
warming.

L
®@® Version 1.1 - 2023

J

:‘"“:‘g; Arctic Winter Sea Ice collapse

Greenll1and
Ice Sheet
loss .
B l Labrador-
orea Irminger Seas
Permafrost Convection
abrupt
A collapse
Atlantic
Meridional
Overturning
Circulation
cessation
Amazon
Rainforest
dieback Q
Extrapolar
Glaciers
loss

West Antarctic
Ice Sheet

loss ‘

(®) Barents
- Sea Ice
abrupt
loss
Boreal
Permafrost
collapse
- ¥ Sahel

“ Vegetation &

Northern
Forest
southern
dieback

Low-Latitude
Coral Reefs

West African :

Monsoon () die-off

greening Nt

. East Antarctica:
East Antarctic Subglacial Basins
Ice Sheet ‘ loss £8 - X PN
loss @ EE——1]
P I K

https:/iww.pik-
potsdam.de/en/output/
infodesk/tipping
elements



Urgency: Pathways to limit warming to ¢.5

CO2 Emissions

— 88P1 — S5P2 — S8P4 — SSP5

50

GOz

to 1.5cincludes dramatic

CQ emissions reductions
starting now.

AE 50% by 2030

ANet zero by 2050

40

2020 2040 2060 2080 2100

Graphic from https://www.carbonbrief.org/nevgcenariosvorld-limit-warmingone-point-five-celsius2100, based on data frofRogeliJ et al.
Scenarios towards limiting global mean temperature increase belo’CLMNature ClimChange 2018;8(4):32532.
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| know how you must feel now.

¥




ESSAYS ON WAR AND CLIMATE CHANGE

WE'RE .

Deep Adaptation:
A Map for Navigating
ClimateTragedy

Becoming hope-free: Parallels between
death of individuals and extinction
of homo sapiens

Guy R. McPherson

IFLAS Occasional Paper 2

www.iflas.info

July 27*2018!

Professor Jem Bendell BA (Hons) PhD

NEW YORKER
It1s worse, WHATFVE [ A
STOPPED N =
much worse, PRETENDING?

t h a n yo u thl n k - The climate apocalypse is coming. To prepare

for it, we need to admit that we can’t
prevent it.

By Jonathan Franzen
/ September 8, 2019

The Uninhabitable Earth David Wallace-Wells




M ental health Im pa‘CtS Is ‘climate despair’ making people

depressed?

Elizabeth Su December 15, 2019

Climate Change Is Giving Us 'Pre-Traumatic
Stress'

Betrayal and grief: Young people suffering from
climate anxiety demand action

Climate change anxiety: Young
people 'feel hopeless'

By Steffan Messenger
BBC Wales Environment Correspondent

Earth Day Angst: Young People Cope with
Sense of Urgency, Hopelessness about

'Climate Despair' Is Climate Change
Making People Give Up on

Lif (
'e Why Study for a Future We
| Don't Have? Ask Student

history."

Climate Protesters




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 Not worried
2rx 25% 5% Countries surveyed:
e A UK
Very worried A little A Finland
32% worried 11% A France
Climate change makes me feel... A USA
- s A Australia
’ . A Portugal
Afraid A Brazil
Anxious A India
R A Philippines
ngry . .
A Nigeria

Powerless
Guilty
Optimistic

Indifferent

DN} LIKAO FNRBY ¢K2YLHAZY ¢ , 2dzy3 LIS2 LY Nautendws, 22Sepfefbet 0B A &
https://doi.org/10.1038/d41586021-025828.

Based on data from: Hickman C, MarkRiBkalaP, Clayton S, Lewandowski RlayallEE, et al. 2021. Young people's voices
on climate anxiety, government betrayal and moral injury: A global phenoméritrs://dx.doi.org/10.2139/ssrn.3918955



https://doi.org/10.1038/d41586-021-02582-8
https://dx.doi.org/10.2139/ssrn.3918955

Climatic Change (2020) 163:1007-1023
https://doi.org/10.1007/510584-020-02923-y
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Eco-reproductive concerns in the age of climate change
Matthew Schneider-Mayerson '@ - Kit Ling Leong’
Survey: 607 Americans aged25
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= Concern about the carbon footprint of procreation

m Concern about the climate impacts that children will experience
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conscience bring a child into

this world and force them to try

and survive what may be
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27-yearold woman
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am terrified that they will be

facing the end of the world due
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Hope: A definition

AUKS LISNOSAGSR O LJ oAf Al &
desired goals, and motivate oneself via agency
UOKAY]1AYy3 (02 dzaS GK2as LI Of

Snyder CR. Hope Theory: Rainbows in the mind.
Psychological Inqui3002;13(4):2495.

Three components:

A A goal
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Hope Is different than optimism

al 2LS Aa || @OSNb @gAUK AGa a
are actively engaged in defying the odds or changing the
odds. Optimism leans back, puts its feet up, and wears a
O2YFARSYU 221 ®¢

Orr DW. Optimism and hope in a hotter time.
Conservation Biolog3007;21(6):139285.

We Can Do It!
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Three arguments for hope

Hopeful
people feel
better.




Clinical evidence on the benefits of hope
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A
A
A

Feel better

Handle stress better

ScheieMF, Carver CS. Optimism, coping, and health: assessment and implications of generalized outcome expelealiciesychd985;
4(3): 21947.

ScheieMF, Carver CS. Effects of optimism on psychological and physichbwmell Theoretical overview and empirical upda@@gTherap
Res1992;16(2): 20128.

Kwon P. Hope and dysphoria: The moderating role of defense mechadigtassonalit000;68(2): 199223.doi:
https://doi.org/10.1111/14676494.00095

A Mitchell UA DellorED, Sharif MZ, et al. When Is hope enough? Hopefulness, discrimination and racial/ethnic disparities in allostatic load.

BehavMed 2020;46(3-4): 189201.

A BreznitzS. The effect of hope on coping with stress. In: Appley MH, Trumbull Fpyedsnics of Stress: Physiological, Psychological and Social

Live longer
Have greater cognitive
flexibility and creativity

Have higher academic
achievement

PerspectivesdNew York: Plenum; 1986: 2356.

Everson SA, Goldberg DE, Kaplan GA, et al. Hopelessness and risk of mortality and incidence of myocardial infarctien Rsgcbasom
Med 1996;58(2): 11321.
Zhu AQKivorkC, Vu L, et al. The association between hope and mortality in homebound éidelGeriatPsychiat2017;32(12): e156e6.

CloreGL, Schwarz N, Conway M. Affective causes and consequences of social information processinyyer.JrR.3KS, edHandbook of
Social Cognitiof2nd ed),. Hillsdale, NJ Erlbaum; 1994:-323.

A Marques SC, Gallagher MW, Lopez SJ. HopkAcademiRelated Outcomes: A MetanalysisSchool Mental HealtB017;9(3): 25062


https://doi.org/10.1111/1467-6494.00095

Clinical evidence on the risks of hopelessness
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Hypertension
Atherosclerosis

Everson SA, Kaplan GA, Goldberg DE, Salonen JT. Hypertension incidence is predicted by high levels of hopelessnesmirHypeitdnsion
2000; 35(2): 564.

A Everson SA, Kaplan GA, Goldberg DE, Salonen R, Salonen JT. Hopelessiyess prafession of carotid atherosclerosis. Thep{o Ischemic

Heart Disease Risk Factor StuligteriosclerThrombVascBiol1997; 17(8): 1496.

A Anda R, Williamson D, Jones D, et al. Depressed affect, hopelessness, and the risk of ischemic heart disease in a%aloitEpidemiology

Myocardial infarction
Cancer

Anxiety

Depression

Cognitive decline
Worse PTSD sympton
Risky behavior (youth

o o

1993; 4(4): 28894,

A Everson SA, Goldberg DE, Kaplan GA, et al. Hopelessness and risk of mortality and incidence of myocardial infarctien Bsgcbasonvied

1996; 58(2): 1121.

Everson SA, Goldberg DE, Kaplan GA, et al. Hopelessness and risk of mortality and incidence of myocardial infarctien Bsgcbasonvied
1996; 58(2): 11-21.

Gallagher MW, Long LJ, Richardson A, et al. Examining Hope as a Transdiagnostic Mechanism of Change Across Anxeatyl OBdrileratment
ProtocolsBehavTherap2020; 51(1): 19@02.

Alford BA, Lester JM, Patel RJ, Buchanan JP, Giunta LC. Hopelessness predicts future depressive symptoms: A proSisaftivegaitale
vulnerability and cognitive content specificity Clin Psych@b95; 51(3): 33:B.

A HakanssoiK, SoininerH, WinbladB, KivipeltoM. Feelings of hopelessness in midlife and cognitive health in later life: A prospective population

based cohort studyPloSOne2015; 10(10): e0140261

Raman UBonannoPA, Sachdev D, et al. Community violence, PTSD, hopelessness, substance use, and perpetuation of violence in an urban
environment.Community Mental Healtr2021; 57(4): 62-30.

BollandJM. Hopelessness and ris&haviouramong adolescents living in higioverty innercity neighbourhoodsJAdoles003; 26(2): 1458.
FedorowicZAR,HellerstedtWL, Schreiner PBpllandJM. Associations of adolescent hopelessness andaveeth with pregnancy attempts and
pregnancy desireAm J Public Heal014; 104(8): e1330.

Burnside AN, Gaylofdarden NK. Hopelessness and Delinquent Behavior as Predictors of Community Violence Exposure in EibhnMalkno
Adolescent OffenderslAbnormChild Psych@019; 47(5): 80410.



Three arguments for hope

Hopeful
people feel
better.

Hope leads
to action.

A BloodhartB, Ballew MT, et al. How hope and doubt
affect climate change mobilizatioRront Communic
2019; 4(20).

A OjalaM. Hope and climate change: the importance of
hope for environmental engagement among young
people.Environ Educ R@912;18(5): 62512




Three arguments for hope

Hopeful
people feel

Hope is

Hope leads a0
empirically

to action.

better. justified.




Reasons for hope

Technology is advancing
Economics Is improving
Activism Is blossoming
Policy Is maturing

Public opinion is shifting
Culture change is possible
Results are emerging
Extensive cdoenefits
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Health benefits of climate mitigation
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HEALTHIER CHILD DEVELOPMENT



Health benefits of climate mitigation

CLEAN LESS HEART DISEASE
ENERGY
——p. |ESS LUNG DISEASE
LESS CANCER
WELL-
DESIGNED BETTER MENTAL HEALTH
CITIES
LESS INFECTIOUS DISEASE
FEWER INJURIES
HEALTHY,

SUSTAINABLE
DIETS

HEALTHIER CHILD DEVELOPMENT




Health benefits of climate mitigation

CLEAN LESS HEART DISEASE
ENERGY
LESS LUNG DISEASE
LESS CANCER
WELL-
DESIGNED BETTER MENTAL HEALTH
CITIES
LESS INFECTIOUS DISEASE
FEWER INJURIES
HEALTHY,

SUSTAINABLE
DIETS

HEALTHIER CHILD DEVELOPMENT




Health benefits of climate mitigation
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Tell the truth.

Acknowledge grief.

Frumkin H. Hope, health, and the climate crisis.Journal
of Climate Change and Health 2022;5:100115.



The many roles of the health professional




What do you eat, how do you travel, how do

l'a F LINRAGI OGS
you consume goods and energy?

14 | Of Ay A OA How you care for and counsel your patients?

Isé 2 dzNJ LIN} OGAOS 2NJ K23
curriculum teach about climate change?

'8 Ly AyadGAdQ

. A o A -~ Do you incorporate climate into your research
'3 I NBasrnND Y P y
agenda? Your research procedures?

As a trusted community

) N : . R
G2 i OS8 X Do you speak out publicly on climate change*
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Sustainable, healthy diets
Reduced food waste

AEat less meat

AReduce waste Fgod Home Heating
and Cooling

17% Conservation
Renewable energy

(" Reduce energy use )
. Other Home [ 45,rchase renewable
Transportation Energy Use | - gjectricity from your utility

0,
28% 5% Anvest your own savings
\_ purposefully J

Anstall a heat pump
£Optimize insulation

[560 electric

Sustainable
transportation

(" fReduce travel
AFly less _ Stuff You Buy
Awalk, bike, use transit 26%
\ASwitch to an EV Circular

economy

ABuy less stuff
AReuse, recycl




Your personal decisions

https://www3.epa.gov/carborfootprint-calculator/

https://www.carbonfootprint.com/calculator.aspx

https://www.nature.org/en-us/getinvolved/howto-help/carbonfootprint-calculator/



