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What to include?

* A bit of background climate science
» Health effects of climate change

* Some solutions

* Some good news

» A bit about communication

» Some hope

THE LANCET

“Climate change is
the biggest global
health threat of the
21st century.

The Great Acceleration:
Metrics of human activity since the early Industrial Revolution
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Global average temperature 2016: The hottest year on record
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Projecting future trends The “global warming commitment”

nertia in carbon-climate-human interactions
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Warming not evenly spread

across the globe A el Speits

2014 global
anomaly: 0.68°C

Unusually warm:

*Europe

*Parts of Asia

*Alaska

*The Arctic — 3 Hyderabad s o Khammam
e B s C sB°C

115°F) (LR
Unusually cold:
*Eastern US

Source: http:/fwww.weather.com/ wslirag-iran-heat-middle-e:

Vheat-wave-kills-1100-in-india
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Projected annual TW,,,,, SW Asia, through 2100 A Bl Altered temperature
== Bl distribution: effects on

extremes

a) simple shift of the entire distribution toward
a warmer climate

b) increased temperature variability with no
shift of the mean
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Tipping points

Tipping elements in the climate system
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So the planetary impacts of climate
change are...

» Widespread and varied
* Redefining normal
« Committed

* Subject to sudden
changes

Rapidly accelerating
Ethically troubling

J—— ABOVE: cumulative CO, emissions by country, 1950-2000
01 3 W38

Bl T Carbon

BELOW: distribution of 4 climate-sensitive health effects
(malaria, malnutrition, diarrhea, inland flood-related deaths)

Framing health information
OK, enough
climate science. v Climate change

ﬂ threatens health.
\§ v"We need complex

'ca::\'" thinking to grasp it fully.
How to introduce = v"You can do this.
the really complex "',’! (7 '.\\V\ v The threats are familiar.
issue of health / \ ){/ v There are effective public
impacts? 35 health responses.
\\( v'Prevention is essential.

Climate impacts on social and economic outcomes Climate change impacts on health:
Processes and pathways

Red: mortality

Blue: storm damage
Green: agriculture
Teal: labor productivity
Yellow: electricity
Grey: economic
Orange: violence

B Purple: migration




Climate change and health: pathways

Watts et al. Health and climate change: policy res rotect public health. The Lancet, 386(10006), 1861-1914.

Impacts of Climate Change on Human Hea

es, fa ties Asthma,

Heat-related iliness
and death,
cardiovascular failure

Malnutrition,
diarheal disease

Credit: George:
Luber, CDC.

Climate change: ALLERGIES
*1 temperature >

* Sea level rise VECTOR-BORNE DISEASES
» Extreme weather
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Climate impacts on health

Heat stress, cardiovascular

i=y 9 failure, | work capacity

SEA LEVEL RISE AND

SEVERE WEATHER Injuries, fatalities

Asthma, cardiovascular

AIR POLLUTION disease

Resp allergies, poison ivy

Malaria, dengue, hantavirus,
encephalitis, Rift Valley
fever

Cholera, cryptosporidiosis,

WATER-BORNE DISEASES campylobacter, leptospirosis

Malnutrition, diarrhea,

WATER AND FOOD SUPPLY
harmful algal blooms

Anxiety, post-traumatic

MENTAL HEALTH stress, depression, despair

RESOURCE SCARCITY AND Forced migration, civil
COMPETITION conflict

Discussing individual health
impacts

* Too much data to
present in full

KEEP * Identify key points

CALM « Select illustrative data
AND responsibly

CEF&?Y » Foreshadow solutions
== + Summarize key points

Climate impacts on health

Heat stress, cardiovascular

HEAT failure, | work capacity

SEA LEVEL RISE AND

SEVERE WEATHER 9 Injuries, fatalities

Asthma, cardiovascular

AIR POLLUTION 5
disease

Climate change: ALLERGIES Resp allergies, poison ivy

*1 temperature >
* Sea level rise VECTOR-BORNE DISEASES

» Extreme weather

Malaria, dengue, hantavirus,
encephalitis, Rift Valley
fever

Cholera, cryptosporidiosis,

RAIEREORNEISERSES campylobacter, leptospirosis

Malnutrition, diarrhea,

WATER AND FOOD SUPPLY
harmful algal blooms

Anxiety, post-traumatic

MENTAL HEALTH 5 .
stress, depression, despair

RESOURCE SCARCITY AND Forced migration, civil
COMPETITION conflict

1. The direct health effects of heat

HEATRASH [ =

HEAT CRAMPS
EXHAUSTION

LI\

HEAT STROKE




Recent heat waves

Europe, 2003 Russia, 2010
70,000 excess deaths 11,000 excess deaths

Epidemiology of heat waves

Risk factors for hyperthermia:

Individual — Age
— Underlying medical conditions / mental
illness
Income and poverty status
Homelessness
Social isolation
Lack of access to health care and cooling
facilities
Neighborhood characteristics: land use/
Community land cover, crime rate, housing type, urban
Characteristics heat island

Declining temperature-related

mortality over the 20" century, U.S.

Nearly
a70%
decline
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Heat Related Deaths
Chicago, July 1995
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Heat acclimatization

1 oxygen uptake
| core temperature
1 sweating

1 skin blood flow
| heart rate

1 stroke volume
| electrolyte loss
1 plasma volume

Hanna, E. G.

human adaptation

A concurrent trend:
urbanization

Cornmercial Urban Suburban
Aesidental  Residental

Suburban Deswriown Park
Rraidantinl

Pural
Farrmiand

rmoregulation and acclimatization challenge
es Public Health, 12(7), 8034-8074

...which amplifies
heat waves impacts
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\Y [o](<) heat, less work More heat, less S|eep
* A study of self-reported

nights with insufficient

sleep in 765,000

respondents (2002-11).
* 1 temp associated with 1

nights of insufficient sleep.
+ Strongest effect among

— poor

— elderly

IISU\IHI Ihlv hlg"mm |el'|9
maly in *C

Heat wave preparedness fi ﬁ;(“? Extreme heat:
W Lessons learned

Biomedical understanding is key

Social and environmental circumstances
matter

Concurrent trends (urbanization) matter

Impact extends beyond the medical
0 Preparedness can help

2. Severe weather events Increasing disaster frequency

A _
Weather related loss events worldwide 1980 - 2014 Murich o 3
Numbar of avents

e

N

10



IPCC Special Report on Managing the Risks of Extreme Events
and Disasters to Advance Climate Change Adaptation (“SREX”)
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1 heavy precipitation

1 warm temperature extremes

1 heat waves

1 cyclone intensity

| or no change in cyclone number

1 droughts

1 sea level rise, 1 extreme coastal
high water levels

1 floods

Likely (many regions)
Virtually certain (global)
Very likely (most land areas)
Likely (most ocean basins)
Likely

Medium confidence (many
regions)

Very likely

Low confidence at global scale

oo iak fartors fodlowing rataral disasben

Risk factors and onset of communicable diseases following natural disasters

SLEVATION COASTAL ZONES

astol Tones <10 Meters

ural Population Estim
ind Applications Cer

imate
d

Secondary.
Hazard

Short term

Long term

outcomes

Hurricanes, storms, floods

Mol Cremical
g msenc)

vt

Sea level rise: Coastal cities

Figure 4.3: Cities at low-elevation coastal zones (LECZ3)

http:/fecojesuit.com/climate-change-and-conflict 1619/

Climate Central. Surgin atecentral org/
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Tropical cyclone distribution Health effects of drought

Infrastructure: health, sanitation, available resources

Nutrition-
related
Water
Mental
hort:
health
Impacts on Vector-

livelihoods: borne
crops, disease

livestock, INDIRECT - INCREASED
i i Airborne &
DROUGHT flshtt?rles. HEALTH o MORI;IDITV
etc.
EEEECIS related MORTALITY

Water-
Increased borne
food prices diseases
s Other: injuries,
Migration migration-related,

wildfires, health
care system, etc.

Predicted change in the number of drought months during

2036-2065 relative to 20th century baseline Drought and health

of Defferences in Number

g T S B S Malnutrition
N

Compromised sanitation
Dust generation
Mental health

PmnHaI\‘MMuthnhhdM'm.\tmm
L § /—- SRRy

Climate justice

Vulnerability factors identified (physical
and social)

Health consequences, including mental
health impacts, may persist
(All-hazard) Preparedness is essential
: Resources for resiliency and recovery
it ) : are essential
3 R;tgiNB )

» Pleas

12
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3. Air quality - Ozone 3. Air quality - Wildfires
= ke ey Bark Beetles A /
(Killing frost Ry
— <20°F x 10 days) \

Droughts

Warming
i T

Tovae ad Rrkaind Photochemical Cuidasss. EPA, 1952

PPt (manimm il it i et

Climate Change is Tipping Scales Toward More Wildfires

EEonaoon

Large Wildfires Increasing Across the West

150

Fire Smoke Risk Index, Western U.S. 4. Allergies

Fire season (May through October)
Some climate change winners:

2004-2009
(observed)

*Ragweed

2046-2051 *Poison ivy
(predicted)

13
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Longer ragweed pollen season
U.S., 1995-2011 - 1

Raqwaed Pollen Sea50n | engihens \ 3

v I - .
¢ Air pollution and allergies:
Lessons learned

 Existing research and practice are
highly applicable to climate change

» Medical vulnerability (co-morbidities)
matter

» Access to health care matters

Viscize. Bambsae of pacgla oumaly [ ———— of annd
b Of oW Gl O Y Lm‘

Mz Mosquiny 7 F0-500 milicn Tropies ard Surogics [*]

Schisiosomiass Water snal 200 millon Tropics and Subtropies

BEFORE 1570
Cold temperatures
caused freezing at high
elevations and limited
mosquitoes, mosquito-
borne diseases and

Increased warmth has
caused mountain glaciers
to shrink in the tropics and
temperate zones

Lymphalc Flanass
Aican Trypanceriass
Sleoping schnoss)

Cracurgitass.
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. 1664

DENGUE FEVER

e Pt 5 000 Cases.
OR MALARIA Loslics

MOSQUITOES Mosquits

have migrated upward

PLANTS

Philippe Rekacewicz, UNEP/GRID-Arendal. 2005.  hitps: a.nolresources/B474

Indirect Effects on Vector-Borne Diseases

Direct Effects on Vector-Borne Diseases from Climate Change

from Climate Change

P
Global
Predipitation

Chirged an L et
of certain vectors . espan

Changes in
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Infectious diseases: complexity

temperature
and precipitation

‘social and

conlext

Interaction of meteorological and other determinants of dengue
transmission cycles and clinical disease

Dengue in the Americas
1980-2007

Number of dengue fever (DF) and dengue hemorrhagic
fever (DHF) cases, Americas, 1980-2007.

Malaria

Variable changes across Africa:

« | risk over much of tropical Africa because of | rainfall

+ 1 likelihood of epidemics in southern Sahel
1 intensity of transmission in most of East Africa
Epidemic malaria in formerly unsuitable highland areas
| epidemic risk in lower-altitude East African highlands

2021-30 2041-50

6/15/2017

Expanded aedes range 1995-2016

(Relevant to yellow fever, dengue, chikungunya, and Zika virus)

AEGYPTI - . ALBOPICTUS

A =1995-1999
B = 1995-2004
C =1995-2009
D = 1995-2016

Hahn et al. 201
albopictus i

1990:
1.5 billion
people

2085:
3.5 billion
people

Hales S et al. Potential effect

Malaria: modeling variability

HYDREMATS model (Hydrology, Entomology, and Malaria
Transmission Simulator) bridges hydrology (rainfall), topography
(pooling), mosquito abundance, and human behaviors.

__-Il-.l

D = infective life [l|
m = mosquito density [l

L |
i I |I I II = II B o= | u® | VC = vectorial capacity ll

Zones: 1= Sahelo-Sahara; 2 = Sahel; 3 = Soudan; 4
= Soudano-Guinean; 5 = Guinea Coast

‘Yamana TK, Eitahir EA. 2013. Projected impacts of
suitability for malaria tr

15



Lyme disease

Incidence of Lyme disease, Minnesota, 1996-2011
(cases/100,000 population)

Lyme disease

Establishment Probability (%)
|

4059 60-79 80-99

0-19  20-39

Projected changes in tick habitat range through 2080

Luber et al., Human Health. Chap 9 in M
Change Impacts in the United States

2 West Nile Encephalitis

JAMA [z

2013;310(3):297-307.

Daily low temp
<28°F (“hard
freeze”) that kills
many
overwintering
mosquitoes

Winter days
requiring
home heating

West Nile Neuroinvasive Disease (WNND) cases and
weather conditions, Dallas County, Texas, 2002-2012

Epidemic in Dallas, Texas

A high sum of
departures from
daily normal temps
indicates a mild
winter and spring

More rainfall (esp.
early in mosquito
breeding season) ->
more standing
water for amplifying
mosquito
populations
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Expansion of ticks in Alaska: 2016

New Records of Ticks [Acari: Ixodidae) From Dogs. Cats,
Humans, and Seme Wild Vertebrates in Alaska: Invasion
Potential

Lascs & Durston, ' Mismbring . Bachosim,* sred Rt F Gstach’

West Nile Virus

Case-crossover analysis of

16,298 human cases 2001-05.

£ weekly maximum or
cumulative temperature
associated with 35-83%
incidence in next month.

> 1 day heavy rainfall
associated with 29-66%
incidence in next 1-2 weeks.

20 mm ft cumulative weekly
rainfall associated with 4-8%
1 incidence in next 2 weeks.

Soverow et al., Infectious disease in a warming
world: How weather influenced West Nile Virus
in the United States (2001-2005). Env Health

2008 West Nile Virus Activity in the US
(Provisional Data reported to CDC as of 02/13/09)
Persp 2009; 10.1289/ehp.0800487

West Nile virus:

Mechanisms influencing transmission

Green arrows: increased cases
Black arrows: reduced cases

feta Drought and immu
idemics and climate change imp;

16



West Nile virus:

Effects of temperature on mosquito biology

womporaturc-dependent K,

Temperature and enteric disease

Average weekly
temperature (°C) and case
counts for Campylobacter,
E. coli and Salmonella,
1992-2000, Alberta

RR of Salmonella increased by 1.2% per degree above -10°C

RR of Campylobacter increased by 2.2% (4.5% in
Newfoundland) per degree above -10°C

RR of E. coli increased by 6.0% per degree above -10°C

Fleury et al. A time s
bacterial enteric infection

Cholera

6/15/2017

6. Infectious disease - Waterborne

The Association Between Extreme Precipitation
and Waterhome Disease Outbreaks
in the United States, 19481994

Am J Public Health. 2001;91:1194-99

Estimates of potential annual increase in enterotoxigenic E. coli (ETEC)
diarrhea cases in Bangladesh under future climate scenarios

2066-2100

:2036-2065

2016-2035 :

Projected Additional Cases of ETEC Diarrhea (millions)

'
1 2 3
Temperature Increase (°C)

PHAS December 7, 2004

A rare genotype of Cryptococcus gattii caused the
cryptococcosis outbreak on Vancouver Island
(British Columbia, Canada)

S Kid"" 1, Hage!, W L Ta
K. J, Mimvan-Chusrg, and W. e,

B Wy, I W Bartlenet, M. Fybel, L MaeDougalf, 7. Boskhourhes

Discussion
Unitil the recent eme
Island, C. gatii had been considered 1o be restricted to arcas with
tropical and subtropical climates (2). The identification of large-
scale colonization of € gari in the environment oceurring in a
temperate climate zone indicates o striking change in the distribu-
tion of this species, Furthermore, the identification of the C. gani

:nce of eryptococcal infection on Vancouver

17
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t -0 |nfectious diseases:
' "-:4 Lessons learned

Many infectious diseases are weather-
and climate-sensitive

Existing risks amplified
Climate is only one of many important
determinants of infectious disease

Need to be alert for surprises
Many known public health opportunities

Climate change and crop production

* “CO, fertilization”
— C3 crops (rice, wheat, soy) more
sensitive
— C4 crops (maize, sugarcane,
sorghum) less sensitive
» BUT...negative effects of
— Changes in rainfall
— More heat waves
— More storms
— Changes growing season timing
— Saline intrusion near coasts

Climate Trends and Global Crop Production Since 1980
David B. Lobell of af

Science 333, 616 (2011)

DOl: 10.1126/science. 1204531

MAIZE 1 e WHEAT | o

. RICE w SOY
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7. Food and nutrition

Potential Impact of climate change on
world food supply

Crethis Rossarwely’ & Martin L Pary’

Food Security Under Climate Change

Crop and pasture response to climate change

Climate change threatens |
food security in S Asia

Siys ALY siniy

Impact of climate trends on four food crops
wheat, soy, rice, maize

w5 s 25w0 e " r 2 o
” Vied impact of chraste ¥ure (% por dcade)

ield mpact of limats Fend (% par decads)

Projected crop yields, 2050

11 crops, averaged across multiple emission scenarios and GCMs

Wheeler T, von Braun J. Climate change impacts on global food security. Science 2013;341;508-13.

18



Reduced crop yields and undernutrition

average
temperature &

weall
ariabiity
air ¥ ty

——
level

»
infectious

P diseases v.
A

health care

—1 Child

EERt undernutrion

housenold mainutntion,
4

abor capacity \ = acress o
* food
chiren's' quailty
\ aton of ife
househald 'd“hm(" per ¢ .li!l“l food q
income avadability
consumption & mathers’ quality
utilization oflife

-
mainourished .
Tl nothers ——% e

-~
rate of matemal
mainutrition

Blue arrows: pathways from weather to crop yields rate of malnutrition.

Red arrows: pathways from crop yields to undernutrition

Changes in the invasive crop pest species richness

predicted based on future climatic projection
(a) i i i) R 7 "ok
g i a s i
o . - A .
. ™ - " L . g o h
&
i) I (d)
4 A !
’ g I

Change in overall species fichness
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nane Crop pests and pathogens move polewards in a
climate change | Warming world

B, Wik 4T A i G’
jature Climate Change 2013;3:985-985.

Latitude versus year of observation for pest taxonomic
groups in the Northern Hemisphere from 1960 onwards.

Latitude versus year of earliest observation for all
pests, in the Northern and Southern hemispheres.

Weeds: the bad news

Climate
change
may

lead to ‘
Lower

herbicide
efficacy

Climate change and aflatoxin

CURRENT

WHEAT

Battlani ET AL. (2016). Aflatoxin B(1)

19



Effects of elevated CO; on the protein concentration of
food crops: a meta-analysis

NIEL K. TAUB*, BRIAN MILLER® and HOLLY ALLEN

Increasing CO, threat

berti’, Itai

Percentage change in nutrients at elevated [CO,] relative to ambient [CO,].

Myers et al. Increasing CO, threatens human nutrition. Nature 2014;510:139-142

Projected rise in food prices

Figure 4—World prices, Major grains

Us$imetric tan

Wheat Malze Soybeans  Other grains

2000  WM2050 Mo Climate Change

] 2050 CSIRO NoCF 2050 NCAR MoCF

Source: Nelson et al. Climate Change Impact on Agriculture and Costs of Adaptation. International Food Policy (ute, 2009.
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Climate change and the food “ionome”

Loladze |
human nutri

1 CO, -> 1 dietary Zn deficiency

Alssclut % incrvana in etimated
revabencs of inadeqeate e intake
-

Estimated 138 million people at new risk of zinc deficiency by 2050,
most in Africa and South Asia (including 48 million in India alone)

Trends in prevalence rates of food insecurity and very low food
security in U.S. households, 1995-2015

/N

Foad inseeurity (includes low and very low food security)

Percent of households

Very low food security

T T T T 1
1995 1999 2003 2007 201 2015

Note: Prevalence rates for 1996 and 1997 were adjusted for the estimated effects
of differences In data collection screening protocols used in those years.

Source: Calculated by ERS, USDA, using Current Population Survey Food
Security Supplement data.

USDA, Economic Research Sei 6 i c o y atistics-graphic
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A baseline of food insecutiry

Food Insecurity in Europe, 2014
(% adults affected)

Taylor AH, Loopstra R. 2016. Too poor ¢

School dropout rate rising as drought boosts hunger
In Zimbabwe

8. Mental health

6/15/2017

Food prices, nutrition, and health

Enargy Density (kealg)
SO SRWAEG OGN @O O

100

Energy Cost ($/1000 keal)
2006 rotadl prices

=

Figure | Relationship between energy density of
selected foods (kcal/lg) and energy costs (USS/
1,000 keal). Food prices from Seattle supermarkets, 2006,

Am J Clin Nutr 2010 92: 1181-88,

Lessons learned

Climate change aggravates existing problems:
food production, nutritional content, and
potentially chemical contaminants

Need for complex, systems analyses
Disproportionate impacts on the food insecure,
in both wealthy and poor countries

Very large potential impacts; 1 billion people
food insecure

Adaptation will require many innovations

Is New Orleans Having a Mental Health

Breakdown?

- (linical Psychiatry News

Katrina Survivors'

TI ME o ¢ Psychiatric Needs

Unpredictable

(D) PBS NEWSHOUR

Taprs

21



“This past summer, I got deeply depressed about our planet—as
if I didn’t have enough problems of my own”

6/15/2017

Solastalgia: the distress caused
by environmental change
Glenn Albrecht. Gina-Maree Sartore, Linda Connor,

Nick Higginbotham, Sonia Freeman, Brian Kelly,
Helen Stain, Anne Tonna and Georgia Pollard

22



Heat regulation
Medication effects

| Awareness of danger

| Judgment to protect self

9. Conflict

CLIMATE “Almost any American or European

who has travelled or resided within
the tropics will confess that he has
occasionally flown into a passion,
and perhaps used physical
violence, under circumstances
which at home would merely have
made him vexed.”

Ellsworth Huntington, Civilization
and Climate (1924)

SCIENTIFIC
AMERICAN
e

Warming increases the risk of civil war in Africa

Climate change in the Fertile Crescent and implications
of the recent Syrian drought

Calln . Koy, Bk Cane, mchard sesgar, sed

Can Climate Charnge Canse Canflict?
Recent Histary Suggests So

diki

Climate change, conflict and health

= Darfur conflict heralds era of wars
triggered by climate change, UN report
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Mental health:
Lessons learned

* Large existing baseline of mental
illness

 Climate change may aggravate it in
several ways

Temperature and violence

O, Rise s

Weekly Suicide Rates with Temperature
Two Different Climate Types

Dallas, Tevas:
Climate Change

TORONTO

RELATIVE RISK
OF SUICIDE AT
VARIOUS
MAXIMUM
TEMPERATURES
IN TWO CITIES

Daily aggravated ass:

¢ JACKSON, Ms

Figure 1. Mean daily aggrav: 1 standard deviation]
by mesn temperature, Dallss T 993-1999.

Quantifying the Influence of Climate on
Human Conflict

Solomon M. Halang,'** 14 Marshall Burke,"t Edward Wige

whethar ™
wing from afcheology, criminalogy, econormic
‘and payehology, we assamble and analyz
and document. for

anthiopogenic climate change.

“...for each 1 standard deviation (10) change in
climate toward warmer temperatures or more
extreme rainfall, median estimates indicate that the

frequency of interpersonal violence rises 4% and
the frequency of intergroup conflict rises 14%.”
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10. Migration

ExviosuentaL Exonus
Enviranmental E———
Tha Casta for Riscogee

="

CLIMATE
AND HUMAN
MIGRATION

InterSecTions

Managed retreat

Global warming: Thousands flee Pacific
islands e front fine of climate change

00® =

Abandoned house in Shishmaref, Alaska.
Residents voted in 2016 to relocate the
community.

Projected net migration (in-migrants minus out-migrants)
due to sea level rise (SLR)

(1.8 m SLR scenario, no adaptation)

Core based statistical areas (showing only counties located in CBSAs)
(Locations without expected SLR in-migration shown in white.)
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Displacement related to disasters worldwide in 2014

4 e g AR w1 o SR

-
o T R 0 O 1 ) B

18.3 million people
newly displaced

Potential internal relocation, U.S.

Percent change in
population across the U.S.,
1970-2008.

Number of days likely
to exceed 100°F by
late 21st century

» Large, under-recognized potential for
suffering

* Preparedness and service delivery
essential
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| know how you must feel now.

Climate impacts on health
Heat stress, cardiovascular

i=y 9 failure, | work capacity
Injuries, fatalities

SEA LEVEL RISE AND
SEVERE WEATHER

AIR POLLUTION

Asthma, cardiovascular

disease
Resp allergies, poison ivy
Malaria, dengue, hantavirus,

ALLERGIES
encephalitis, Rift Valley

Climate change:
*1 temperature >
VECTOR-BORNE DISEASES
Cholera, cryptosporidiosis,
campylobacter, leptospirosis

* Sea level rise
» Extreme weather
WATER-BORNE DISEASES
WATER AND FOOD SUPPLY

Malnutrition, diarrhea,

harmful algal blooms
Anxiety, post-traumatic
stress, depression, despair
Forced migration, civil
conflict

>
>
>
9 fever
>
>
>
>

MENTAL HEALTH

RESOURCE SCARCITY AND
COMPETITION

YES, THE EARTH IS GETTING
HOTTER THAN EVER AND YES,
IT'S PROBBELY DUE TO HUMAN
ACTNITY, BUT [LL LET YOU N

ring the ULS,

Ith Community

Climate Change
and Adaptation
Strategies
for Human
Health

b AREL |

Climate Change
and Public Health

7 Health effects of climate
4 change:
%l Summary lessons learned
Implications for:

What we think about

How we think
The methods we use

How we protect health

Framing Climate Change and Health

Mitigation Adaptation

>
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Public Health Action on Climate Change ]
2 Climate-Smart Health Care

1. FORECASTING,
MODELING,
VULNERABILITY

ASSESSMENT S o Mltlgatlon } )
' + | energy use W Glimate-Smart
. . Healthcare
Competent L) material use Sninmeslisn
- Workforce
* | waste generation
* 1 active transportation
* local food sourcing
» Resilience and adaptation
9. CLIMATE . )
COMMUNICATION « operational adaptation
* disaster preparedness

7. HEALTH SECTOR 6. DECISION 5. PREPAREDNESS
MITIGATION SUPPORT PLANNING

Innovation: Transportation
Finding the new in the old

Innovation: Transportation

Innovation: Energy Innovation: Buildings

Business Day
e S Yock Eimes
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Innovation: Neighborhoods
Finding the new in the old

Innovation: Communication

Tracking progress on health and climate
change: the Lancet Commission (2016)

1: Health impacts of climate hazards
1.1 Exposure to temperature change
1.2 Exposure to heatwaves
1.3 Changes in labor productivity
1.4 Exposure to flood
1.5 Exposure to drought
1.6 Changes in incidence and geographical range of
climate-sensitive infectious diseases (sentinel sites)
1.7 Food security and undernutrition

2: Health resilience and adaptation

2.1 Integration of health into national adaptation plans
2.2 Clim: ervices for health
2.3 Adaptation of finance for health
3: Health co-benefits of climate change mitigation
3.1 Coal phase-out
3.2 Growth in renewable energy
Access to clean energy
3.4 Energy access for health facilities
3.5 Exposure to ambient air pollution
3.6 Deployment of low-emission vehicles and access to
public transport
Active travel infrastructure and uptake

ealth co-benefits of climate change mitigation
3.8 GHG emissions from the food system and healthy diets
3.9 GHG emissions of health-care systems

: Economics and finance

4.1 Change in annual investment in renewable energy

4.2 Change in annual investment in energy efficiency

4.3 Low-carbon technology patent generation and
innovation

4.4 Valuing the health co-benefits of climate change
mitigation

4.5 Direct and indirect fossil fuel subsidies

4.6 Coverage and strength of carbon pricing

4.7 Equity of the low-carbon transition

: Political and broader engagement

5.1 Public engagement with health and climate change

5.2 Academic publications on health and climate change

5.3 Inclusion of health and climate change within medical
and public health curricula

5.4 Health and climate change in high-level statements of
the UNFCCC and UNGA

5.5 Implementation and estimated health benefits of the
nationally determined contributions (NDCs)
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Innovation: Food
Finding the new in the old

The result: Decoupling economic growth
om carbon emissions

Energy consumption per unit of GDP (red and blue lines and carbon
emission per unit of energy consumption (purple and green lines) in OECD
and non-OECD countries, 2000-2015

Notes: E tal primary energy consumption measured in tons of oil equivalent. Carbon
dioxide emissions are those from fuel combustion, measured in tons of carbon dioxide.

Source: Wang et al. Toward decoupling: Growing GDP without growing carbon emissions. Enviror

Climate communication
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ablic’s Policy Priorities for 2013

Public’s policy pricrities for 2017

PEW RESEARCH CEXTEN
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Reelection

B s

Public _ » oy
priorities:

“top priority” for
President and
Congress in 2013

Pew Research Center for the People and the Press. Climate
hange: Key Data Points from Pew Research. April 2, 2013,

hitp:/iwww.pewresearch.org/2013/04/02/climate-change-k
da

e HEseam cenEs

Changes in the Public’s Agenda Since Obama’s

13a

Public
priorities:

from 2013 to 2015

Research Center for the People and the Press. Jan 15,

ww.people-press.org/2015/01/15/publics-policy-
reflect-changing-conditions-at-home-and-abroad

Public
priorities

Alarmed

March

n=1203

Doubtful  Dismissive

@ ® ©

isengaged

in January’ 201 7 Highest Belief in Global Warming
Most Concemed

Most Motivated

i
HOUrca: Yale / GE0rgs Mason Universty

Pew Research Center for the People and the Press. Public’s

policy priorities for 2017. Jan 4-9, 2017
. people-press.orc jafter-seismic-poliical-

shift-modest-changes-in-publics-policy-agenda/1-17]

Source: Rose

hitp:/fcimatecom

Environmental Protection

ese statements do yor

March, 2017 data. http:/iw

the environment suffers to some extent?

ww.gallup.com/polll206030/global-warming-concern-three-decade-high.aspx

r-Renouf et al. (2016). Global Wart
and George Mason University. New Haven, CT: Yale Program on Ciimate Change Communication.

at the risk of curbing economic gro

Lowest Beliel in Glabal Warming
Lzast Concerned

s and the Election, 2016. Yale University

munication.yale.edu/publicationssix-americas-2016-election/

vs. Economic Growth

umost agree

protection of the environment should be given
{or} economic growth should be given priority, evenif

March, 2017 data. http://www.gallup.com/poll/1615/environment.aspx

28



6/15/2017

Percent of Americans by State Who Support Participation in the Paris Agreement

Deep partisan divides persist.

etal
6). Politics and global
Yale

ogram on Climate Chang
Communication,

[
15 20 26 30 35 50 55 80 85 70

IR, Fine, E., and Leiserowitz, A. (2017). A majoriy of Ame Proportion of reglstereg Ame_ncan voters saying th_ey are
“very” or “somewhat” worried about global warming.

Global variation in level of concern Majorities in all 40 nations polled say climate
change is a serious problem, and a global median
of 54% believe it is a very serious problem

serious of a threat is global warming to you and your family?
somevwhal” serions threat
2007-2008 2010 Change (pet. pts.) Latin America, Africa Most Concerned about Climate Change
Waorld 41% 42%
Western Furope 66% 56%
Fastern/Southern Europe o7% 60%
Commonwealth of
Tndependent States
Latin America 67% Nations surveyed
United States 6% 29 usA
Canada
Canada 4% . France

Germany
Developing Asia 2% Italy

42%

Developed As 9%
Sub-Saharan Africa 20%
Middle East and North
Africa

42%
Figures pro ol to the entire adult population.

GALLUP

Gallup. Fewer ns, Europ global warming as a threat. Apri

011, o s e
a  in 7 charts. Pew Research Center. Aprl, 2016,
14720 ericans-Eur iow-Glo ming-Threat aspx ey 2

at-the-world-thinks-about-climate-change-in-7-charts/

Climate change is not seen as a distant threat. A
Less intense concern among high CO, emitters. global median of 51% say climate change is already
harming people around the world, while another 28%
believe it will do so in the next few years.
Immediacy of Climate Change Worries Latin

Americans, Europeans Most

I ik it frw yeurs
. T

26

R. What the world thinks abou Research C April, 2016. X a 3 a in 7 charts. P April, 2016.
D 7-che

a in 5. P Ce earch
rch.org/fact-tan at-the-world-thinks-about-climate-change-in-7-charts/ 0 t-the-world-thinks-about-climate-chan arts/
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Most people say rich nations should do more than

Drought is the top climate change concern.
ught! pcl 9 developing nations to address climate change.

Threat of Drought Most Concerning across All Regions

ping Rich
should do justas much  should do more
Middle East 29% 62%
Europe 41 56
Latin America 44 51
Africa 35
Asia/Pacific 40

GLOBAL MEDIAN

Gisbsl

To deal with climate change, most people think Americans’ views about climate issues
both policy and lifestyle changes will be needed. divide sharply along partisan lines.

Many Say Changes Needed to Lifestyle, Policy
U.S. Has Stark Partisan Differences on Climate Change

ur eountry should
it groanhouss gas

Glosal climate change s
a very serices peobiem

Swoport limiting @reentouse
£as emissions

Vary concermed that cimate 19 ¢
charge will hare i parsonally 12

(Cllmate change Is harming
peopie now

7 charts. Pew Research Center. April, 2016 W ks climate change in 7 charts. Pew Research Center. Apri, 2016.
he-world-thinks-about-climate: s/ ch.orglfact-tanki/2 rat-the-world-thinks-about-climate-change-in-7-charts/

Partisan Divide on Climate Change

i Psychological barriers

Climate change is unprecedented

casn [+l Climate change is complicated
' People discount risks
Partisan divides are . . B -+ :
1o EEet el N Daily experience doesn’t confirm climate change
less stark, in other 51 @O Climate change is frightening

wealthy nations. . . .
People mistrust information sources and
authorities

People don't like the needed behavioral changes
Climate change has been hitched to ideology

ncern about Climate Change, Broad Support for Limiting Emissions.
rn-about-climate-change-broad-support-for-imiting-emissions/
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Undermining climate
science

Manufacturing uncertainty by
raising doubts about even
indisputable science

Seemingly independent front
Inguisition organizations

of Climate
Science

e Phony grass-roots voices
. Funding and promoting fringe
scientist spokespersons
Harassing climate scientists

Equating climate action with
financial ruin

Climate communication strategies

Success stories about climate politics have a positive
impact.

People are especially excited by stories of
entrepreneurial activism and everyday heroism.

As people increase their awareness and understanding
of political successes, they are more likely to contradict
others’ cynicism by bringing up these success stories.
People engage more strongly with localized information
about the causes and consequences of climate change, as
well as solutions.

Descriptive communication is more powerful than
prescriptive (which increase feelings of guilt and
frustration).

Information about how to engage politically, and the
effects of political engagement, is just as important as
information about climate change science.

Framing climate change as a health issue

» Three possible frames:
— National security

— Health
— Environment

ealsh frame arowses bapoful cmetions
it chans

* The health frame elicited
more hope, and less
anger, than the others, in
the most skeptical
respondents
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Trusted sources of information

Majorities of Americans Trust Climate Scientists, Family and Friends,
Other Kinds of Scienti TV Weather Rep s, and Their Primary
Care Doctor as Sources of Global Warming Information

I

|

P T:iﬂ!::!ﬂij ig

B

Plow much 80 you truset or diutreat fhe foliowing 4 & §ourcs of imlormatos sbout globsl warming?

Base: Amaricans 18 (11 2431 March, 3615 = 1Y

rican mind: March, 2015.

3 Messages That Win

The Villain

0il Companies’
Stranglehold

on Democracy

The Threat

Severe Weather/ Kids

We can no

longer ignore 7
our strange and

increasingly severe
weather. We have a
moral obligation to our
children to protect them =
that means preparing for and
tackling climate change now.

(o

0il companies are
using billions in profits
1o rig th em against
clez argy solutions,
We need to break their
stranglehold on our demacracy,
and put people, not oil companies
back in charge.

wn energy. Inste
invest in wind tur
, 8 isc
ocal jobs, stronge:

table climate.

Breakthrough Strategies and Solutions, 2014

Communication theory

"There's a simple rule: You say it
again, and you say it again, and you
say it again, and you say it again,
and you say it again, and then again

and again and again and again, and

about the time that you're absolutely

sick of saying it is about the time that
your target audience has heard it for
the first time.*

Frank Luntz
Republican political strategist
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THE END
IS NIgH

THEREFORE Do youg
MPORTANT PAPERWORN
Now, THIS MoRNIN G,
BEcAVIE IF Yoy (f,
MATIL This Atﬂl:mr
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1T 15 ru’uu,nnnf
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A plet A BT

Int. J. Epidemicl, Advance Access published April 19, 2009

Population adiposity and climate change

Pl Eddwards® andd lan Roberts

Acoepied ¥ Marh

Background

Methds

6/15/2017

Summer heat waves

8un will melt polar ice

caps and result in...

iy
|l e \:
Q s !

J.. 1

TS —

Siin

Wedrrntey, Al I, 7MY

WA WY ST STEMAR WS ALEFTS  SUNTALK . THE VO OF [FEE SYECH Y T — CONTACT 15

== Fatties cause [§
== global
= warming

By BEN SACRSON

Despair

Anxiety

Edvard Munch does Climate Change ‘fhg Scream
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“Think of the verbs associated
with environmentalism and
conservation: ‘stop,’ ‘restrict,’
‘reverse,’ prevent,” ‘regulate,’
and ‘constrain.’ All of them
direct our thinking to stopping
the bad, not creating the
good.”

:> The need for positive,
aspirational messages.

“The challenge of climate
change is so massive, so
global, and so complex that it
can only be overcome if we
look beyond the issue
categories of the past and
embrace a grand new vision
for the future.”

The need for bold,
:> cross-cutting thinking.

Co-benefits

o a
mitigation technology
will increase the
effect;

Green arrows: a
mitigation technology
will decrease the
effect.
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Co-benefits: Cycling

Research

Air Quality and Exercise-Related Health Benefits from Reduced Car Travel
in the Midwestarn United Stat
14 Sean M. Sped. 1 T

(Study of the Day: Biking to Work Could
Save 1,100 Midwesterners

_ Swapping Tail Pipes For Pedals:
mall Changes Could Pay Huge
*Dividends For Public Health And|

A Air quality
A Physical activity

Co-benefits: Food

To produce 320
calories:

Carbon
footprint:
0.4 pounds

Livestock's High Energy Costs

Carbon
footprint:
9.75 pounds

New York Times, 27 January 2008. Based on Eshel G, Martin PA.
Diet, energy, and global warming. Earth Interactions 2006;10:1-17.

Ruminants are a major methane source

197 1981 1991 2001 201

Year

annual i issions from
major sources of methane in recent years.

Global ruminant numbers from 1961 to 2011.

Ripple WJ et al. Ruminants, climate change and climate policy. Nature Climate Change 2014;4:2-5
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Co-benefits: Electric vehicles

50% replacement of cars with electric cars in Rotterdam

predicted to yield:
Minimal benefits from & IHD,

8 cancer because emissions
reduction already underway

GHG emissions for broad food groups

5. Energy and nutrient
1 o their carbon
footprint. Am J Clin Nutrt 101:184-191

Meat Intake and Mortality

A Prospective Study of Over Half a Million People

Reducing Meat Consumption Has Multiple Benefits
for the World’s Health

34



Co-benefits:
Short-lived climate pollutants

Short-levesl Anthropsgenic wwres § Lifutime in
sbrmats podutarty an " Effect of shoet lived

* ENERGY INDEPENDENCE

* PRESERVE RAINFo
. SUSTNNABiuT\;: RESTS

* GREEN Jops
* LIVABLE CiMme
WHAT ¢ 1T : S
A BAG HOAY AND RENEWABLES

We CReATe A BeTTeR

+ CLEAN WRTER’ AR
WORLD FoR NOTHING?

* HEALTHY cw,
+ ETC. et PRenN

Summary

Climate change is a public health priority.

Climate mitigation and adaptation are public
health strategies.

There is much we can do, using established tools

and strategies of public health and prevention.
We need to:

— Innovate

— Communicate effectively

— Celebrate co-benefits

— Hope

Co-benefits: Street trees

e Cooler temperatures

e Storm water management
* Promoting physical activity
 Cleaner air ;
* Beauty

* Mental health

e Other benefits

Five reasons for hope

. Public perception is changing

. Climate change is no longer “just”
an environmental problem

. China is working toward an
efficient and low-carbon society

. Renewable energy is growing
exponentially

. Carbon pricing is here
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