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Climate Shared Socio-Economic Pathways
Change
Outcome SSP 1 SSP 2 SSP3

2°C World
3°C World

SSP 4

Increasing
mitigation effort

1A

\/

| 4°C World
Increasing
5oC World climate hazard
6°C World i
e Baseline
(fn: Kriegler, E. et al., 2010) Wa rm I ng

MeLnR . RCP* (Representative Concentration Pathways) e manen1suasuigiseunszantuulng
(New emission scenarios) Tus1e91uaduil 5 Nqu 2 YBIAMENITUNITTENINTFUIATINE
nswWdgunUasaningiiennia (IPCC ARG WGI) seawtdenansaing by http://ipcc.ch/
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WHO operational framework for building climate resilient health systems

(Grovermance and Palicy

Capacity Development
Information & EWS

Essential products &
technologies

Chmate resilient
health system

Financng

fi1: WHO. In press. Operation Framework for
Building Climate Resilient Health Systems. World

Health Organization, Geneva, Switzerland. 38

PP-
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Steps in conducting a
health vulnerability

and adaptation

assessment

fi111: WHO. 2012. Protecting

health from climate change:

vulnerability and adaptation

assessment. World Health

Organization. Geneva,

Switzerland. 72 pp.

Frame and scope assessment

Defining the
geographical region
and health
outcomes of interest;

Identifying the
questions to
be addressed and
steps to be used;
Identifying the policy
context for the
assessment;
Establishing a project
team and a
management plan;

Establishing a
stakeholder process;
Developing a
communications plan.

Assess

Vulnerabhility:

Current burden
of disease

Current health
protection
programmes

Future impacts:

Changing burden
without
climate change

Projected health
impacts of climate
change

Adaptation:

Identify and
prioritize additional
interventions

Identify resources
and barriers to
implementation

Manage and monitor risks

Health harms
and benefits in
other sectors

Communicate
plan and
implement

Monitor and
evaluate
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Models and output

metrics used in the
WHO quantitative

risk assessment

fis1: WHO. 2014.
Quantitative risk assessment
of the effects of climate
change on selected causes
of death, 2030s and 2050s.
World Health Organization,

Geneva, Switzerland. 128

PP-
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Increase in heat

Temperature stress, dehydration.
Increase Decrease in cold-
related impacts.

\ 4

Examples of

Potential Health
Change in Changes in the
Impacts of available S incidence of
> breeding sites mosquito-borne
Tem perature for mosquitoes diseases
Increase in 2030
Changes in Changes to Changes in Impacts on a range of
food cost of fresh fresh food e e

—>  production > food —>  consumption E to diet

Possible
) Increase mental
income )
> : > health issues for
reduction for
farmers
farmers

fiyn: Spickett J, Katscherian D and Brown H (2015). Climate Change, Vulnerability and Health: A Guide to Assessing and Addressing the Health Impacts. World Health

Organisation Collaborating Centre for Environmental Health Impact Assessment, Curtin University. Available from: Curtin University EHIA Collaborating Centre Website
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Cambodia assessment: Problem trees identifying different causal

linkages and opportunities for health protection

[Causes HProblem Adaptation ]
Climate Change

Changes to rainy season — Outbreak earlier
if rainy season starts earlier + lasts longer
if rains prolonged

Temperature increase Drought — A breeding sites

Floods — breeding sites A Urbanization

Causes

Differential effects of rainfall quantity:

* stop — start — A opportunities for
breeding in containers

* heavy rain — flushes larvae, ¥ dengue

Inadequate/poor water supply

Population movement

Dengue not seen as neglected disease
(CDC — lack of funding)

44 | Protecting Health from Climate Change

fiun: WHO. 2012. Protecting health from climate change: vulnerability and adaptation assessment. World Health

Organization. Geneva, Switzerland. 72 pp.
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Cambodia assessment: Problem trees identifying different causal

linkages and opportunities for health protection

[Causes Effects Adaptation }

Dengue outbreak in urban setting

Delayed response to outbreak — Lack of thorough outbreak surveillance — significant

W' 1esources or poor communication underreporting
in health sector

Lack of motivation of health staff (all levels)

People don’t use/can't afford mosquito Increased development and infrastructure
repellent

Problem

Water storage around homes (80% water

containers/ 20% discarded containers) Inadequate/poor water supply

Human behaviour

Serotype changes — past 1 year (Why?)

fiun: WHO. 2012. Protecting health from climate change: vulnerability and adaptation assessment. World Health

Organization. Geneva, Switzerland. 72 pp.
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Cambodia assessment: Problem trees identifying different causal

linkages and opportunities for health protection

[Causes HProblem Adaptation J

o s s gos g [ i 5 o

Financial stress:
* Loss of income (parents off work to care for children)
* Medical costs (especially private medical system)

Lack of blood products in hospital/health

care setting Difficult identifying poor for health

equity fund

Effects

Lack of appropriate medical attention/
resources

Incorrect medical management — Delay in managing dengue : parents may take child

particularly with fluids (too much or not to traditional healer first or doctor late due A to costs
enough) or '¥ education

Confusion between dengue and malaria

(in diagnosis)

fiun: WHO. 2012. Protecting health from climate change: vulnerability and adaptation assessment. World Health

Organization. Geneva, Switzerland. 72 pp.
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Cambodia assessment: Problem trees identifying different causal

linkages and opportunities for health protection

[Causes H Problem Adaptation

Prioritizing adaptation options in Cambodia

The Cambodian Vulnerability and Adaptation Is, or does, the adaptation option: sustainable over time? Can it be scaled up?

Assessment focused on addressing risks of _ . . o
& effectively address a current and future contribute to capacity building of the

: climate change-related public health issue? community, health sector or research
food security, waterborne and foodborne capability?

diseases, and the health consequences of technically feasible given current resources
extreme ;weather events. Once a list of potential I able o monitored and evailiatert

actions had heen identified, priority adaptation satisfy local community (and cultural) needs cost-effective? In the short-, medium-

vector-borne diseases (malaria, dengue fever),

: : Rt
options were narrowed down using problem trees and preferences? and long-term?
(see Figure 7) based on answers to the following integrate with, or complement, other have any potentially adverse public health

questions: programmes and national priorities? outcome?
711: WHO. 2012. Protecting health from climate change: vulnerability and adaptation assessment. World Health

Organization. Geneva, Switzerland. 72 pp.
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Associations
between climate
drivers and the
global prevalence
and geographic
distribution of
selected
vectorborne

diseases

Dizease

Cases per year

Climate sensitivity and
confidence in climate effect

Key references

Mosquito-borne diseases

> . > ‘ < - | WHO (2008); Kelly-Hope et al.
Malaria Mainly Africa, SE Asia | About 220 million 1+‘ - - \&, =1 (2009); Alonso etyal. [lEm 1);
1 1 Omumbo et al. (2011)
. > < < > | Beebe (2009); Pham et al. (2011);
Dengue lEpﬂ 'f;'—::t;ﬁ'ﬁ: About 50 million 1 4:: ‘ + 1 - - ,& += | Astrom et al. (2012); Earnest et
- al. (2012); Descloux (2012)
Tick-borne diseases
, Europe, Russian Fed., > Tokarevich et al. (2011)

Tick-borne b About 10,000 + '
encephalitis Mongolia, China

Temperate_areas of - % > Bennet (2006); Ogden et al. (2008)
Lyme Europe, Asia, North | About 20,000 in USA 1+ - =

America

Other vectar-borne diseases

Hemaorrhagic fever ) - Fang et al. (2010
with renal Global 0.15-0.2 million 11- . f %o > d 2610
syndrame (HFRS) W
- - = . fri
Plaque Endemic in many ‘ Stenseth et al. (2006); Ari et al.
¢ locations worldwide About 40,000 N N (2010) Xu et al. (2011)
Climate drivers Climate driver variables Confidence levels
1 . o !jneir;i;f:l > Increased| < Decreased High confidence in global effact
- High confidence in local effect
Termperature  Precipitation  Humidity «—#ofcases |+ More Fewver
_1— Footnote 1 Effects are specific to Anﬂphelea spp Low confidence in effect

‘17'i3.l'1: Smith , KR., A. Woodward, D. Campbell-Lendrum, D.D. Chadee, Y. Honda, Q. Liu, J.M. Olwoch, B. Revich, & R. Sauerborn, 2014: Human health: impacts, adaptation, and co-benefits. In: Climate Change 2014: Impacts,

Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects. Contribution of Working Group Il to the Fifth Assessment Report of the Intereovernmental Panel on Climate Change [Field, C.B., V.R. Barros, D.J. Dokken, K.J.
Mach, M.D. Mastrandrea, T.E. Bilir, M. Chatterjee, K L. Ebi, Y.O. Estrada, R.C. Genova, B. Girma, E.S. Kissel, AN. Levy, S. MacCracken, P.R. Mastrandrea, and L.L. White (eds.)]. Cambridge University Press, Cambridge, United

Kinedom and New York. NY. USA. pp. 709-754.
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Mechanisms by which climate change could affect health outcomes

Extreme heat and thermal stress Greater risk of injury, disease, death due to more heatwaves
® Increased number of warm days and nights and fires, including

® Increased frequency and intensity of heatwaves ® Excess heat-related mortality

® Increased fire risk in low rainfall conditions ® Increased incidence of heat exhaustion and heat stroke

® Exacerbated circulatory, cardiovascular, respiratory, and

kidney disease

Storms and floods Morbidity and mortality associated with

® Increased intensity of tropical storms and more intense ® Exposure to and recovery from storms and floods
rainfall events ® Population displacement, disruption of lives including

® Related damage to critical infrastructure, housing, access to health services

contamination of water
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Mediating factors

Conceptual
Environmental Social infrastructure Public health capability
diagra m of conditions and adaptation

Direct exposures
* Flood damage

* Storm vulnerability
* Heat stress

pathways
by which

climate and

CLIMATE CHANGE HEALTH IMPACTS

Indirect exposures
Mediated through natural systems:
* Allergens

* Disease vectors

* Increased water/air pollution

« Undernutrition
R R N * Drowning

* Heart disease
» Malaria

non-climate

drivers

could affect
health

Via economic and sedal disruption
* Food production/distribution
» Mental stress

ﬁu"l: Smith , KR., A. Woodward, D. Campbell-Lendrum, D.D. Chadee, Y. Honda, Q. Liu, J.M. Olwoch, B. Revich, & R. Sauerborn, 2014: Human health: impacts, adaptation, and co-benefits. In: Climate Change 2014: Impacts,
Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects. Contribution of Working Group Il to the Fifth Assessment Report of the Intereovernmental Panel on Climate Change [Field, C.B., V.R. Barros, D.J. Dokken, K.J.
Mach, M.D. Mastrandrea, T.E. Bilir, M. Chatterjee, K L. Ebi, Y.O. Estrada, R.C. Genova, B. Girma, E.S. Kissel, AN. Levy, S. MacCracken, P.R. Mastrandrea, and L.L. White (eds.)]. Cambridge University Press, Cambridge, United
Kinedom and New York. NY. USA. pp. 709-754.



CHULA 2NGINEERING

Foundation toward Innovation

Conceptual presentation of the
health impacts from climate change
and the potential for impact

reduction through adaptation

17'im: Smith , KR., A. Woodward, D. Campbell-Lendrum, D.D. Chadee, Y. Honda, Q. Liu, J.M.

Olwoch, B. Revich, & R. Sauerborn, 2014: Human health: impacts, adaptation, and co-benefits. In:

Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects.

Contribution of Working Group Il to the Fifth Assessment Report of the Intergovernmental Panel
on Climate Change [Field, C.B., V.R. Barros, D.J. Dokken, K.J. Mach, M.D. Mastrandrea, T.E. Bilir, M.
Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova, B. Girma, E.S. Kissel, A.N. Levy, S. MacCracken, P.R.
Mastrandrea, and L.L. White (eds.)]. Cambridge University Press, Cambridge, United Kingdom and
New York, NY, USA, pp. 709-754.

Present

Undernutrition

2030-2040
“Era of Committed Climate Change”

+1.5°C Undernutrition

Occupational
health
Vector-bome

Mental health
Extreme “and violence

Occupational
2080-2100 o health
“Era of Climate Options” infections

Mental health

o

Air quality

Risk and potential
for adaptation

Risk level with
current
2 Potential for
e e adaptation to
isk
Risk level with -
high adaptation
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Six categories where adaptation actions are needed to promote climate resilience

5. Financing. Integrate climate change considerations in

1. Governance and Policy. Advance the resilience of

- traditional funding mechanisms for health and increase
health governance, policies, and cross-sectoral

collaboration; and promote cross-sectoral collaboration to health funding opportunities under specific climate change

develop a shared vision and design coherent policies. funding streams.

2. Capacity Development. Strengthen the technical

6. Service Delivery. Improve management and

and professional capacity of health personnel and of

the organizational capacity required for the health

operations of policies and measures for managing system to effectively identify, prevent, and manage the

Climate resilient
health system

climate-sensitive health outcomes (eg., health risks posed by climate variability and change.

vectorborne diseases), environmental Raise the awareness of different audiences on the links

determinants of health, and disaster risk between climate change and health, including policy

reduction. makers, senior staff, the media, and communities.

programmes
and technologies i
‘ < 3. Information and Early Warning Systems. Develop evidence
4. Essential products and technologies. Promote Research itoring and information to understand, cope with, and communicate the

sustainability of health operations through revising health risks posed by climate change. Conduct assessments to

current policies and measures to effectively — » understand context specific climate-sensitive health risks, the main

respond to the risks of climate change. Innovative vulnerable populations and areas, and identify adaptation options.
Integrated disease surveillance and early warning systems are key

technologies and processes may facilitate better

delivery of interventions. tools for managing health risks.
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Climate Change
Vulnerability Mapping
for Southeast Asia

Anef Anshory Yusuf & Herminia F;

Vulnerability

Multiple hazard risk

exposure

Human & ecology

Socio-economic
Technology

infrastructure
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Exposure

Exposure is defined by IPCC as “the nature and degree to which a system is exposed
to significant climatic variations”

Multiple hazard = f (Cyclone, Flood, Drought, Land slide, Sea level rise), weight = 0.2

Source: Arief Anshory Yusuf & Herminia Francisco, 2009
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Sensitivity

Sensitivity is defined as “the degree to which a system is affected, either adversely or

beneficially, by climate-related stimuli” (IPCC)

Sensitivity = f (Human & ecology), weight = 0.7, 0.3

Legend

D Protected areas

Population Density
. High : 44479.7

Low:0
|:| Country Boundary

Source: Arief Anshory Yusuf & Herminia Francisco, 2009



b e e
Adaptive capacity
Adaptive capacity is defined as “the ability of a system to adjust to climate change (including
climate variability and extremes), to moderate the potential damage from it, to take advantage of

its opportunities, or to cope with its consequences”. (IPCC)

Human Development Index | 0.50
k o L] L] L] L]
Adaptive Capacity = f(socio-economic factors, technology, infrastructure),
Standard of Living | 1/3
_ , weight = 0.5, 0.25, 0.25
Longevity 1/3
* SOCIO-ECONOMICS | 050
E duc at 10n l'lllj .::f::\: Capacity Index
Poverty Incidence 0.28 L w0
I 058-064
B 064-069
Income Inequality 0.22 — —jeals
P oty i
Electricity Coverage 0.53
> TECHNOLOGY 0.25 » ADAPTIVE CAPACITY
Extent of Imgation 0.47 — ‘ ;
Road Density 0.50 i S
¥ INFRASTRUCTURE 025 Source: Arief Anshory Yusuf & Herminia Francisco, 2009
Communication 0.50 —
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Vulnerability

Vulnerability is defined as: “The degree to which a system is susceptible to, or unable to cope with the adverse
effects of climate change, including climate variability and extremes. Vulnerability is a function of the character,
magnitude, and rate of climate variation to which a system is exposed, its sensitivity, and its adaptive capacity”

(IPCC)

Vulnerability = f(exposure, sensitivity, adaptive capacity), weight = 1/3

Source: Arief Anshory Yusuf &

Climate change vulnerability map

.7
" ’ Herminia Francisco, 2009




