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Outline

• Adaptation and Mitigation

• Key observed past and present climate 
 trends and variability

 
in Asia

• Climate Change in Taiwan

• Adaptation Policy Framework

– UNDP, EU,UK
• Towards a climate‐proof Netherlands

• Taiwan’s Adaptation Policy Framework

• Difficulties faced in formulation of Taiwan’s 
 Adaptation policy

• Key issues in future development
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Adaptation VS. Mitigation

• Adaptation
– Adjustment in natural or human systems in 

 response to actual or expected climatic stimuli or 
 their effects, which moderates harm or exploits 

 beneficial opportunities. (IPCC, 2008)

• Mitigation
– An anthropogenic intervention to reduce the 

 anthropogenic forcing of the climate system; it 
 includes strategies to reduce greenhouse gas 

 sources and emissions and enhancing greenhouse 
 gas sinks. (IPCC, 2008)
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Adaptation VS. Mitigation



Key observed past and present climate 
 trends and variability
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The Climate Variability of Extreme Typhoon Events affecting Taiwan
 (NCDR, 2008)

The frequency of extreme typhoon rainfall during 

 2000~2006 period is significantly higher than the 

 1970~1999 period

RMAX (90%)

RMHR (90%)RAVE (90%)

RTP5 (90%)

簡報者
簡報註解
According our analysis of extreme typhoon events affecting Taiwan in the 1970~2006 period, the 4 extreme rainfall indexs all show  the the same climate abrupt change signal especially in decade period change. So we have a suumary of the research : The frequency of exterme typhoon rainfall during 2000~2006 period is significantly higher than the 1970~1999 period



 



Climate change impact in Taiwan
• The Impact and Vulnerability Assessment of Climatic Change on 

 Biodiversity of Taiwan
– Biodiversity ,Public Health, Human Health Attributable , 

 Fishery, Forest, Agriculture
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• The Impact and Adaptation Strategy of Climate Change on 
 Disaster Reduction 

– Tendency and Identification of the Climatic Variability of Heavy
 

Rainfall 
 and Landfall Typhoon

– Drought
– Precipitation and Sea Level
– Impact Evaluation on the Present Flood Protect Facilities
– Flood Hazard in Coastal Lowlands Reservoir Systems
– Sediment Hazards in Slopelands
– Resource Allocation of Disaster Prevention and Risk Management 



Impact
 

on fishery and Agriculture

• Fishery 
– during 1963‐2005
– fish species of warmer waters gradually replacing 

 those of colder waters was observed in anchovy and 
 phototaxis

 
fish species migrated in summer seasons.

– positive effect on oyster production.  
• Agriculture

– Changes in rice production , nitrogenous fertility and 
 irrigation under SRES A2 under assumptions of  no 

 blight and sufficient water and nitrogenous fertilizer.

– rice production in Asia could decline by 3.8%
– increase up to 20%



Impact on public hygiene and health
• Epidemic disease

– Increase in Dungee

 

fever, Amebic dysentery, Scarlet fever, Typhoid, Enterovirus

 

of 36~90% after 

 events of typhoon.

• Heatwave
– Increase in death risk of 28~32% due to high blood pressure in Kaohsiung

 

area (Southern Taiwan)

– Increase in death risk of 40% due to cerebral vascular accident in Taipei area for age group 

 between 75~84

• Cold Front
– Increase in death risk of 14~37% due to cerebral vascular accident in Taichung

 

and Tainan

 

area

– Increase in death risk of 40% due to cerebral vascular accident in Taipei area for age group 

 between 75~84

• Flood: Increase in medical risk of 20~50%

• Water Shortage: Increase in medical risk of 20~280%

• Typhoon: Increase in astroenteritis, infectious eye disease, psychotic disease and 
 infectious skin disease of 10~950%

• Increase in death risk of 10~30% and 30~60% due to cardiac vascular disease and 
 Respiratory Disease due to low temperature and average GDP index

 
per capita



Climate change adaptation policy in 
 Taiwan
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Taiwan's mitigation and adaptation 
 policy on climate change
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Efforts on Disaster Reduction 

• Assessing the impacts and vulnerability of 
 climate change

– Public Health, Fishery, Forest, Water Resources, 
 Biodiversity 

• Disaster reduction
– emergency response

– strengthening the disaster management system

– Promoting early warming and information sharing
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Taiwan is a subtropical island with many typhoons and floods in monsoons. 

 However, due to the uneven distribution of rainfall, Taiwan also

 
faces serious 

 drought problems.

 

Taiwan is a subtropical island with many typhoons and floods in monsoons. 

 However, due to the uneven distribution of rainfall, Taiwan also

 
faces serious 

 drought problems.



Remarks

• Climate Change Effects & Impacts
 

to Taiwan 
 need more studies

• Only focus on disaster reduction
–without taking adaptation to climate change 

 into account

• Next stage of our effort must deal squarely 
 with adaptation—coping with those impacts 

 that cannot be avoided
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The Adaptation Policy Framework 
 (UNDP)
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Increase adaptive capacity
1.  Scope 

project
2.  Assess 

current
vulnerability

3. Characterize 
future

climate-related risks

4.  Develop 
adaptation

strategy

5.  Continue
adaptation process

簡報者
簡報註解
From APF main document pages 6-8:



The APF principles are illustrated in a simple five-step diagram. (Figure 1). The diagram provides a sequential checklist of major components with suggestions as to how they may be related to each other. It does not provide instructions on the design and execution of an adaptation policy project. Instead, it is a flexible approach in which the steps may be used in different combinations according to the amount of available information and the point of entry to the project or policy intervention. 

 

The APF is supported by a number of Technical Papers (TP) listed in an appendix. The relation of the TP to the Framework diagram (Figure 1) is described in TP 1, “Project Scope and Design”.

 

Step 1: Scope Project 

 

The purpose of Step 1 is to ensure that the project is well designed and integrated into the national policy planning and development process (TP 1). It is important to review the policy context and define the objectives of the project.  This involves an understanding of the policy process itself, and choices about the sector(s) studied. This step also includes the initial formulation of an adaptation strategy, to be tested and refined throughout the study. Depending on the project objectives, researchers must select the appropriate study methodology and design the project. The project structure may follow the five steps in sequence or, in cases in which prior work has been completed, the project may progress swiftly to Step 4.



Step 2. Assess Current Vulnerability 

 

Step 2 involves a comprehensive assessment of the present situation. It addresses the question, “Where does a society stand with respect to vulnerability to climate risks: what factors determine its vulnerability, and how successful is its current adaptation?” This analysis will suggest ways by which current vulnerability can be reduced and adaptation made more effective. This process will help to ensure that APF policies and measures are firmly based on current experience.  Adaptation policy should be developed incrementally, building upon existing policies and, when appropriate, revising them  (TP 3, 4, 5, and 6).

 

Step 3 Characterise Future Climate-Related Risks

 

While improved adaptation to current climate variability is important, it is not sufficient to deal with all the risks of climate change. Potential future scenarios incorporating climate change, vulnerability to impacts, and socioeconomic dynamics must be taken into account. These scenarios must consider future climate change and vulnerability, socioeconomic conditions, and trends in natural resource and environmental management (TP 4 and 5).

 

Step 4. Develop an Adaptation Strategy 

 

The major task in Step 4 is integrating the results of Steps 2, and 3 to create a cohesive set of adaptation policy concepts and measures. It involves working with stakeholders and policy-makers to ensure that policy proposals and measures are presented for further assessment. The policy suggestions, as well as the supporting evidence and analysis from Steps 2 and 3, form the main report of an APF project (TP 8). 

 

Step Five.  Continue the Adaptation Process

 

The project report produced in Step 4 is actually the beginning of the adaptation process. Provisions must be made for ongoing monitoring and evaluation of this process (TP 9). This effort may require changes in institutional arrangements and may identify additional opportunities for specific adaptive capacity building. If the project has limited coverage of individual sectors, regions, or risks, further work may be necessary. 

 

The APF diagram (Figure 1) also contains two sidebars that refer to the inter-related issues of stakeholder involvement and adaptive capacity building.

 

Engage Stakeholders (left sidebar)

 

The involvement of stakeholders is an important part of the adaptation process (TP2). Stakeholder involvement applies to all five steps.  They can contribute significantly to understanding current vulnerability and adaptation and to identifying necessary adaptation measures. At the same time, their involvement in the project educates them about the risks associated with climate change.

 

Increase Adaptive Capacity (right sidebar)

 

The identification of priority needs for increasing adaptive capacity is fundamental to the APF. As with stakeholder involvement, adaptive capacity issues can be addressed throughout the five-step process. Researchers should focus particular attention on specific adaptive capacity that is relevant to climate change (TP7). 





Climate adaptation: risk, uncertainty & 
 decision‐making (UKCIP 2003)

Main drivers 
behind decision

Criteria for Stage 5 – 
legislation, risk 
attitude, thresholds

Tiered risk 
assessment – 
climate and non- 
climate factors

No-regret, low-regret, 
win-win options
Flexible options
Delay/Do nothing?

Evaluate 
against Stage 
2 criteria

Bring info 
together
Final checks

Is climate change a risk 
to project, programme, 
agency,etc ?

簡報者
簡報註解
UKCIP has produced a framework for decision making and dealing with risk and uncertainty in relation to climate change.  This seeks to place climate risks for stakeholders in the context of other (non-climate) risks and begin by identifying win-win options.  The process is also circular, as adaptation is not a one-off process, but one where monitoring and review are needed in the light of new information.



Policy Appraisal Framework (EU ADAM, 2007)
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Towards a climate‐proof Netherlands

• Approaches
– Multi‐criteria analysis

– Benefit cost analysis
– Feasibility analysis

• The options were evaluated against five 
 criteria:

• Importance

• urgency
• no regret
• side effects
• mitigation effects
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Climate change adaptation strategy for 2050 ‐
 Towards a Climate‐Proof Netherlands
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Content

•

 
Planning of Climate Change related strategies （VROM and Rijkswaterstaat, 

 2007）

Climate Proof

•

 
Refers to a system which can not only sustain functionality under climate change 

 but also blocking and attracting impacts caused due to climate change

Conclusion

•

 
Achieving “Climate Proof”

 
in Netherlands is not an easy task

•

 
Practical for the various subsystems (such as coastal and river systems)
Distinguished 

 Features 
•

 
Aim to combine technology and social adaptation with strong emphasis on 

 creativity to bring the risks in land‐use caused by climate change to a socially 

 and economically acceptable level



Taiwan’s climate change adaptation 
 policy framework

• Scoping
• Review of vulnerability and 

 adaptation information
• Planning for adaptation project

• Goals 
•Criteria

• Vulnerability 

 assessment
• Climate scenarios
• Future Socio‐

 economic scenarios
• Impacts

• Review of potential adaptation 

 options from past research studies
• Listing of adaptation strategies
• Impacts of inaction

•Screening and Evaluation 

 of adaptation strategies

•Methodology for 

 screening

• Anticipated benefits
• New Information

• Combining adaptation strategy and 

 methodology into development 

 planning

• Execution of adaptation strategy 

 and organizational activities
• Review, monitoring and evaluation 

 on effectiveness of policy and 

 project

• Preferred options
• Relevance
• Combining adaptation 

 strategy into 

 development plan
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context
Problem 

identification •Scoping

•Review of vulnerability and adaptation information

•Planning for adaptation project
Target Setting •Define goals 

•make Criteria

Risk 
assessment 
(Vulnerability)

1.Vulnerability
a. Evaluation of climate risks and potential impacts
b. Evaluation of socio-economic condition
c. Evaluation of adaptation experiences
d. Evaluation of Vulnerability

Formulation of 
possible 

policy options

•Review of potential adaptation options from past research 
studies
•Listing of adaptation strategies
•Impacts of inaction

Taiwan’s climate change adaptation policy framework
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context

Evaluation 
of policy 
Options

1. Screening and evaluation of adaptation strategies
2. Methodology for screening
a. sustainability
b. Cost-Benefit Analysis
c. No-Regret Policy

Decision- 
Making 

1. Preferred options
2. Relevance to question
3. Combining adaptation strategies into development planning

Policy 
execution

1. Anticipated benefits
2. New Information
3. Combining adaptation strategy and methodology into 

development planning
4. Execution of adaptation strategy and organizational activities
5. Review, monitoring and evaluation on effectiveness of policy 

and project 21

Taiwan’s climate change adaptation policy framework



Difficulties faced in formulation of 
 Taiwan’s Adaptation policy
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Key issues in future development

• Developing Taiwan’s Climate 
 Change scenarios model

• Developing Taiwan’s Future 
 socio‐economic development 

 scenarios

– Purpose
1.

 
Determine Taiwan’s 

 Mitigation Target

2.
 

Determine Impacts

• Developing methodology for 
 climate change options 

 evaluations
23
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Taiwan’s Climate Change, Economic 
 and Social Scenarios

SRES WETO-H2

UKCIP08

KNMI'06 

LCSs

http://www.wayiplay.com/category/general/page/1/
http://www.google.com.tw/imgres?imgurl=http://www.clim-atic.org/images/logos/uk-flag.png&imgrefurl=http://www.clim-atic.org/homepage%2520Greenlandic.html&h=269&w=448&sz=18&tbnid=XEoxHPeHwscJ::&tbnh=76&tbnw=127&prev=/images%3Fq%3DUK%2Bflag&hl=zh-TW&usg=__JvlKRt_5q8bZ_MNNYG-Tg9mnO4A=&sa=X&oi=image_result&resnum=3&ct=image&cd=1
http://www.google.com.tw/imgres?imgurl=http://www.phassociation.org/intl/flags/nllarge.gif&imgrefurl=http://www.phassociation.org/intl/index.asp&h=298&w=446&sz=1&tbnid=c-SiRDRDrS8J::&tbnh=85&tbnw=127&prev=/images%3Fq%3Dnetherland%2Bflag&hl=zh-TW&usg=__laZ5u0RsjU_EtK7jclNYsa-GyS0=&sa=X&oi=image_result&resnum=4&ct=image&cd=1
http://flagspot.net/images/j/jp.gif


Japan’s Low Carbon Society Scenario
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Economic Scenarios
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Social   Scenarios



Thank You for Your AttentionThank You for Your Attention
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