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ความเส่ียงในอนาคต

(ที่มา: IPCC)



เมทริกซข์องภาพฉายในอนาคต

หมายเหตุ :  RCP* (Representative Concentration Pathways) หรือภาพฉายการปล่อยก๊าซเรือนกระจกแบบใหม่ 
(New emission scenarios) ในรายงานฉบับที่ 5 กลุ่มท่ี 2 ของคณะกรรมการระหว่างรัฐบาลว่าด้วย
การเปล่ียนแปลงสภาพภูมิอากาศ (IPCC AR4 WGII) รายละเอียดกรุณาดูใน http://ipcc.ch/

(ที่มา: Kriegler, E. et al., 2010)



WHO operational framework for building climate resilient health systems 

ที่มา: WHO. In press. Operation Framework for 
Building Climate Resilient Health Systems. World 
Health Organization, Geneva, Switzerland. 38 
pp. 



Steps in conducting a 
health vulnerability 
and adaptation 
assessment 

ที่มา: WHO. 2012. Protecting 
health from climate change: 
vulnerability and adaptation 
assessment. World Health 
Organization. Geneva, 
Switzerland. 72 pp. 



Models and output 
metrics used in the 
WHO quantitative 
risk assessment 

ที่มา: 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. 



ที่มา: 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 

Examples of 
Potential Health 
Impacts of 
Temperature 
Increase in 2030 



Cambodia assessment: Problem trees identifying different causal
linkages and opportunities for health protection

ที่มา: 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
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ที่มา: Smith , K.R., 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 II 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. 

Associations 
between climate 
drivers and the 
global prevalence 
and geographic 
distribution of 
selected 
vectorborne
diseases 



Mechanisms by which climate change could affect health outcomes 

Climate-related health risks Potential health impacts 

Extreme heat and thermal stress 
• Increased number of warm days and nights 
• Increased frequency and intensity of heatwaves 
• Increased fire risk in low rainfall conditions 

Greater risk of injury, disease, death due to more heatwaves 
and fires, including 
• Excess heat-related mortality 
• Increased incidence of heat exhaustion and heat stroke 
• Exacerbated circulatory, cardiovascular, respiratory, and 

kidney disease 

Storms and floods 
• Increased intensity of tropical storms and more intense 

rainfall events 
• Related damage to critical infrastructure, housing, 

contamination of water 

Morbidity and mortality associated with 
• Exposure to and recovery from storms and floods 
• Population displacement, disruption of lives including 

access to health services 



ที่มา: Smith , K.R., 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 II 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. 

Conceptual 
diagram of 
pathways 
by which 
climate and 
non-climate 
drivers 
could affect 
health 



ที่มา: Smith , K.R., 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 II 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. 

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



Six categories where adaptation actions are needed to promote climate resilience 

6. Service Delivery. Improve management and 
operations of policies and measures for managing 
climate-sensitive health outcomes (e.g., 
vectorborne diseases), environmental 
determinants of health, and disaster risk 
reduction. 

1. Governance and Policy. Advance the resilience of 
health governance, policies, and cross-sectoral 
collaboration; and promote cross-sectoral collaboration to 
develop a shared vision and design coherent policies. 

2. Capacity Development. Strengthen the technical 
and professional capacity of health personnel and of 
the organizational capacity required for the health 
system to effectively identify, prevent, and manage the 
health risks posed by climate variability and change. 
Raise the awareness of different audiences on the links 
between climate change and health, including policy 
makers, senior staff, the media, and communities. 

3. Information and Early Warning Systems. Develop evidence 
and information to understand, cope with, and communicate the 
health risks posed by climate change. Conduct assessments to 
understand context specific climate-sensitive health risks, the main 
vulnerable populations and areas, and identify adaptation options. 
Integrated disease surveillance and early warning systems are key 
tools for managing health risks. 

4. Essential products and technologies. Promote 
sustainability of health operations through revising 
current policies and measures to effectively 
respond to the risks of climate change. Innovative 
technologies and processes may facilitate better 
delivery of interventions. 

5. Financing. Integrate climate change considerations in 
traditional funding mechanisms for health and increase 
health funding opportunities under specific climate change 
funding streams. 



End of part I
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Cyclone Multiple hazard map

Flood Drought Land slide

Sea level rise

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



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

Source: Arief Anshory Yusuf & Herminia Francisco, 2009



Adaptive capacity

Source: Arief Anshory Yusuf & Herminia Francisco, 2009

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)

Adaptive Capacity = f(socio-economic factors, technology, infrastructure), 
weight = 0.5, 0.25, 0.25



Multiple hazard map

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 &
Herminia Francisco, 2009

Sensitivity Adaptive capacity 

Climate change vulnerability map


