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What will happen, and what could happen?
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Global surface warming (°C)
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Warmin 0 1S Changes in Temperature , Sea Level
and Northern Hemisphere Snow Cover
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Human health impacts and vulnerability

to climate change |
Water resources impacts

Impacts on coastal areas

Species and natural areas

Agriculture impacts

Forests impacts
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Pathways by which
climate change
affects health

Health effects

Temperature related
Iliness and death

Moderating
Influences

Extreme weather
related health effects

:

Regional weather
changes

. *Heatwaves
Climate
Extremefweather
ChaNge
* Temperdture
*Precipitdtion

«Contamination
pathways
*Transmission
dynamics
*Foog”

availability
m;ﬂ/ligration

Air pollution related
health effects

Water anql,féod borne
diseases*’

‘0

Vettor and rodent borne
2 |-Diseases

Ad ap;atign_l _
measures

Psychological effects

Malnutrition

Adapted from Patz et al, 2000



The relationship between health and climate
change
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Heat waves
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European temperatures, Summer
2003
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Climate Change and Respiratory Health

Increased number of deaths and acute
morbidity due to heat waves

Increased frequency of cardio-respiratory
events due to higlrlner clonfcgntrations of ground
evel of O3

Change in frequency of respiratory diseases
from transboundary long-range air peollution
(e.g related to fires, aerosols)

Altered spatial and temporal distribution of
allergens and some infectious disease vectors

Sudrez: Znyirummane and puman rlzalin Copnmiziga of iz Zuragyzan {2sniratary Juclaey ( 25E) Climas
enzanyg2 and raaviratury disa:sad 2 gusitiun sanane



Risk of dying on days with
temperature of 30°C (lag 0-1) vs of
20 °C in people age 65+

OR (95% CI)* OR (95% CI)* REM indext
Acute conditions (ICD-9 code) % (unadjusted) (age-adjsted) (p valie)
Cardiovascular diseases
Acute myocardial infarction (ICD-9: 410 3.9 1.16 (0.90 to 1.51) 1.19 (090 to 1.56) 0.58 (0.374)
Diseases of pulmonary circulation (IC0-9; 415-417) 0.9 1.82 (1.06 to 3.14) 2.07 (104 to 4.12) 1.55 [II] 215)
Cardiac dysrhythmias (IC0D-9: 427) 31 1.16 (0.86 to 1.57) 1.18 (0.86 to 1.61)
Heart failure (IC0O-9: 428) h.9 1.66 (1.33 to 2.07) 1.69 (1.34 to 2.14)
Cerebrovascular diseases (ICD-9: 430-438) 12.9 1.60 (1.39 to 1.85) 1.59 (137 to 1.84)
Respiratory diseases
Preumonia (ICO-9; 480-486) 4.2 1.43(1.12 to 1.83) 1.48 (1.14 to 1.91)
Chronic pulmonary diseases (IC0-9: 490-505) 1.1 2.08(1.33 to 3.26) 2.48 (150 to 4.09) . E? [II] IIfIIE
Other diseases
Acute and chronic liver diseases (ICD-9: 570-572) 2. 1.03 (0.67 to 1.58) 1.21 (061 to 2.43) 0.90 (0.776)
Renal failure (IC0-9: HB4-588) 24 (.88 (0.62 to 1.24) 0.91 (064 to 1.31) 0.68 (0.035)

*Odds ratio (OR) and 95% confidence intervals (CI).

FREM, relative effect moddfication index is calculated as the ratio between the specific OR and the OR from the reference category (from the age-adjusted model).

yivalizns citizg 1997-2002;
Seafugyla pl, 2903



Climate and respiratory health in children

Previous studies

| temperature range
| relative humidity range
Asthma T with:

T temperature in coldest
month

T mean annual
temperature



Droughts

* Droughts due to extreme weather

e TR e
» Usually much larger than flood-relatec: = oo o5 r=e
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regions SE 5 TS
 Another pollutant of concern is (L -
"particulate matter," also known as
particle pollution or PM TR
» Increased concentration of PM i N
pollution in the air by affecting natura_ 7=~ {540
or “biogenic” sources of PM such as
wildfires and dust from dry solls




Short Term Flood Effects

* |njuries, exposure to toxic
pollutants

» Excessive rainfall facilitates (el e
entry of human sewage and = SSa— ==,
animal wastes into = b &
waterways and drinking g
water supplies, increasing -
the risk of water-borne -
diseases

28



Longer Term Flood Effects

» Other effects of flooding may
appear later

* These include malnutrition,
caused by crop loss, and
mental health disorders
resulting from the stress of
flood-related problems




Additional Problems

* McMichael et al. (2006) In The Lancet --)
IPCC modelling indicates a future increase of
5-10% In the number of malnourished people

» Conflicts over food, together with migrant and
refugee flows likely to result from these wider-

ranging effects would create additional
problems



nited Nations Standing Committee on

ystem Nutrition

Causes of deaths among children under age five, 2008

HIV/AIDS 2 Measles 1
Injuries 3 I—

Malaria
8

Neonatal
41

Undernutrition
>33

ore than one-third of

Diar;goea child deaths are
attributable to

undernutrition

16

Source: Black et al. 2010. Lancet



United Nations Standing Committee on

System Nutrition

. Projected losses in food production due to climate change by 2080. ' n ' erStan . Ing t e
Dnseguences.
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Source: The emwcnmeantal oo criss - the emaronmant's role n averting Lburs Bod cnses. A UNEP rapsd responss assassment.
Linited Netions Endranment Frogrammes, Februarny 2008, waw.gnda no, page 46, guanng: Ging, W R, (2007). Giobal warmng and agricutiure: impact estimates by country




The potential for immediate, local and large cobenefits

Policies that cut greenhouse gas emissions
can also reduce.:

The 800,000 annual deaths from urban air
pollution, and the 1.5 million from indoor air

pollution

The loss of 1.9 million lives, and 19 million years of
healthy life, from physical inactivity

The 1.2 million deaths and over 50 million injuries
from road traffic accidents

WHO, 2002, 2006

| Health and Climate Change




Health sector actions as climate change adaptations

Disease Food security

surveillance \ I improvement

Health action
IN emergencies

Diseases Environmental
affected by é health capacity
climate building

‘ Healthy

Safe drinking 97,

water development




nited Nations Standing Committee on

ystem Nutrition

Total deaths by broad cause group
Region and by sex

12
1&
Males Females
14
b
=
=
£ 0
=
‘E 8
-
=
5 6
d I
E I H l
Cﬂ
AFER AMAR EMAR ELIR SEAR WPR Loes Lorereily AFR E|'I|I'R BElUE SEAER YR Lz
imcome midde"Rgii incorme --:_ =
@ Injuries m MNoncommunicable O Communicable, maternal, perinatal
diseases and nutritional conditions
{(~Note: AFR=Afrcan Region, AME=-Fegion of the Americas, EME= Eastern Mediterranean Region, EUR= European Eegion, SEAR =South-East Asia
Eepion, WPE=Western Pacific Eegion).




Adaptive actions for the health sector:

primary adaptive measures: actions taken to prevent the onset

of disease arising from environmental disturbances, in an
otherwise unaffected population (e.g. early warning systems for disasters,
Integrated environmental management)

secondary adaptive measures: preventive actions taken in

response to early evidence of health impacts (e.g. strengthening
disease surveillance and responding adequately to clusters of diseases)

lertiary adaptive measures: health-care actions taken to lessen

the morbidity or mortality caused by the disease (response and
recovery from disaster)



“Adverse health impacts will be greatest in low-income countries. Those at
greater risk include, in all countries, the urban poor, the elderly and children,
traditional societies, subsistence farmers, and coastal populations (high
confidence).” (IPCC AR4, 2007)
















