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¢ UN

(2002) Defines
“Adaptation” as measures that
human has taken to adapt with
climate variability (settlement,
ife style change etc.) and/or
any measures that aims to
reduce vulnerability of human
systems or individual people to
adverse effect of climate

change.

Adaptation: Basic concept

.S,

—

Climate variability

'

\
Y
Potential Impact

\

Relationship between climate variability and
vulnerability (UN, 2002)
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7/ Cyclone Risk Map [1/5] /
7/ Drought Risk Map [1/5] /
7/ Flood Risk Map [1/5] /
7/ Landslide Risk Map [1/5] /
7/ SeaLevel Rise Map [1/5] /

7/Multiple Hazard Map [1/3]

Population Density & iy
Pi‘..gtected areas [E"r?).] Owverall Vll].‘llEIHb]llty /

/ Adaptive Capacity [1/3] /

Figure 1. Method used in derniving the chimate change vulnerability index
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Human Development Index | 0.20
F 3
Standard of Living | 1/3
Longevity 1/3
» SOCIO-ECONOMICS 0.50
Education 1/3
Poverty Incidence 028
Income Inequality 022
Electricity Coverage 033
> TECHNOLOGY 0.25 o ADAPTIVE CAPACITY
Extent of Imgation 0.47
Road Density 030
INFRASTRUCTURE 0.25
Communication 0.530

Figure 4. Adaptive capacity assessment
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Multple Climate Hazard Indax
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[ country Scurary

Figure 2. Aultiple chimate hazard map of Southeast Asia
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Legend

Adaptive Capacity Index
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Figure 3. Adaptive capacity map of Southeast Aszia (2003)
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Climnate Change Vulnerability
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Figure 6. Climate change vulnerability map of Southeast Asia
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: . o Climatic | Supporting -, Risk for current and
Key risk Adaptation issues and prospects ditvare ch. sections Timeframe high adaptation
Increased risk of crop failure Autonomous adaptation of farmers on-going in many parts of 2444 1‘{;{,}‘ Madium ﬁfg'ﬁ
and lower crop production Asia. s %
could lzad to food insecurity l e Wy Pesent (IR
in Asia (medium confidence) . &&f&i‘f‘ﬁﬂm -’fﬂ
(\
"G L
¢ L)) long-term 2°€ /Y
1 O (2080-2100),.,
Water shortage in arid areas of | Limited capacity for water resource adaptation; options include 24.4.13, i Medium Efg'g
Asia (medium confidence) developing water saving technolegy, changing drought-resilient 24414 —
crops, building more water reservoirs. -
Mearterm 777
= (2030-2040) ¢
long-term S
(2080-2100) . 27
Increased flooding leading to Adaptation measures include extreme weather exposure 24,451, gg Medium mg?;
widespread damage to reduction via effective land-use planning, selective relocation and * @\ 24452, Pesent |
infrastructure and settlements | structural measures; reduction in the vulnerability of lifeline Wawe \9 24453, il -
in Asia {medium configence) infrastructure and services (water, energy, waste management, o 24455, (glnegaéffg?m -’/A
food, biomass, mobility, local ecosystems and
telecommunications) and measures to assist vulnerable sectors . /\I ' long-term 2°€ /s
and households. AIAA (2080-2100) 4oc 7
Climatic drivers of impacts Risk & potential for adaptation
~ e
] - A - A g toreducerisk
Warming Extreme Dryin Extreme Damaging Storm Sea level Ocean Rick level w1ith Risk |m|1w1th
trend temperature tren precipitation cyclone surge acidification highadaptation  currentadaptation

Source: IPCC
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Governance

Local Sub-hlational Matignal

Figure 13-1: Four main phases of adaptation planning and implementation: needs, planning, implementation, and
evaluation. This 1z a cyclic, iterative process. Building capacity to respond to change, whether expected or
unexpected, creates resilience in societies to cope in the face of uncertainties in climate change projections. Efforts
in adaptation need to be linked with development or dizaster risk management. This 15 particularly true and

important in developing countries. Adaptation governance underlies the capacity and governance takes place at
multiple zcales: imnternational, national, sub-national, and local.
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Climate change impacts Climate change mitigation
Ecosystem impacts & Ecosystem
degradation of ecological protection & restoration j
processes
Ecosystem
resilience &
reduced
'""““:1 Loss of S:Em uinerabity
" osystems Business as Usual DIOONETSIY i roduced ECOSYStom-based
& natural Scenario &mmnﬁm;m risk fo climate Adaptation
capial Impacts Sosnario Biodiversity
&ecosystem
services
delivery
Loss of human wellbeing Increase in human wellbeing ‘J

Figure EA-1: Adapted from Munang et al. (2013). Ecosystem based adaptation approaches to adaptation can utilize
the capacity of nature to buffer human systems from the adverse impacts of climate change through sustainable
delivery of ecosystems services. A) Business as Usual Scenario in which climate impacts degrade ecosystems,
ecosystem service delivery and human well-being B) Ecosystem-based Adaptation Scenario which utilizes natural
capital and ecosystem services to reduce climate-related risks to human communities.
28



Resilience concept

Frequency Loss Relation

and Risk Reduction Strategies

@ In disaster management our objective is to move the loss line as low as possible.
This would need different approaches for different frequencies.

® Now, the challenge is to manage risks in the left most column, catastrophic events
that are rare but have very high impacts.

Early warning
Recovery

Frequent Flood Losses :
Infrastructure Solutions

Target Loss
Frequency Relation

Regional or

global risk .001 .033 2 1
sharing 1000 30 5 1 o

MNU-ISP

Thursday, 26 May 2011 29




Adaptation measures: Research Overview

| anningmN‘ES

Figure 33: Flood risk management takes place as a continwouws cycle of plannming, acting, monitoring, reviewing and adapting

iIsk Manage

Monitor
and
review

Define goals and
objectives

Identify issues
over scales of
imterest

Describe
measune of
Choose preferred success & decision
strateqy criberia

Rewiew issues Imagine
and criteria the fubure
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Assessing climate vulnerabilities and identifying adaptation options at

sector, subnational, national and other appropriate levels

‘
ased on the Draft of Climate Change Master Plan (2014-2050), the main

priorities of national adaptation can be shown by these following issues;

Policy Instru-

ments

Data, R&D, Tech-
nology

Aware-ness, .
Intl Cooperation

Capacity Building
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Development of Practical Guidelines on
Strategic Climate Change Adaptation Planning
— Flood Disasters —

The Ministry of Land,
Infrastructure, Transport and
Tourism of Japan has developed a

manual of basic procedures for Practical Guidelines on
deciding on adaptation measures Strategic Climate Change
to cope with increasing flood risks A ion B ]
caused by climate change. plalan Hanaing
This manual is based on the —Flood Disasters —

experience, strategies and
technology accumulated over the
years in Japan.

B Tit]l e:Practical Guidelines on
Strategic Climate Change
Adaptation Planning
— Flood Disasters —

B Author:River Bureau,
Ministry of Land, Infrastructure, |
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Urban development should be promoted to build a low-

carbon society which is also less vulnerable to floods.
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Enhancement of
2. Bands Cirections of

Policy Report pp.33d4d ‘

raised siruciures

Introduction of buildings less
susceptive to flooding

Yokohama Rapport

& This iz built in the Tsurumi River Retarding Basin. Athe owner of this building selected a raized
structure considering the past frequent food
damage in this area,
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AIALNNURINIFTNITN15LUSTURA

resistance of private houses:
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Flood Impact Assessment

_"

e —

® Assess Impact on floods:
- Climate change, land use change, river engineering etc.

® |Impact assessment on floods due to climate change can be

conducted on these criteria:
- Percentage Change in Peak Flow
- Percentage Change in Maximum Water Level

® (Case Study: Y.14 gauge station in the Yom River Basin
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Flooding events in Yom Basin : 2006, 2011

Muang Sukhothai
m— A,

Muang Sukhothai
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® The model, used for flood projection in this study, is a two dimension rainfall-

runoff-inundation (RRI) model

® The model deals with slopes and river channels separately as shown.

Slope - River
Subsurface flow interaction

Schematic diagram of the rainfall-

runoff— inundation (RRI) model

~ (Sayama et al., 2012).

2D Diffusion wave Infiltration
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Simulation model and
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Relationship between Sukhothai flood damage

cost and peak discharge at Y14.
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Inundation level (m.)

-10
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Y.14 GCMs Near

ojection (2015 —

- NAANANNIZALAAY_MRI_NearFuture

-l = HARNAINIZALARY_CSIRO_NearFuture

- = HAANANNITALRAY_ECHAMS5_NearFuture

—— HAANANTEAUAR_TRyadannnisal

Return Period (Years)

Observed L ===
e ——— 1
J S —
N~ = _’ Y et g___,--------""""" - =
. 0_—’——.--— . . w= S - A =
e e T Exceedance-Prob-=2%
Lt -
. Range: Max = +5.10% (ECHAM5) ]
Min = +2.63% (CSIRO)
Prob. = 20% ]
Range: Max = -0.64% (ECHAMb) MRI and CSIRO consistently show smaller flood
Min = --1.49% (CSIRO) conditions relative to observed| data.
ECHAMS floods is|projected tg increase from
present in every return periods.
0 10 20 30 40 50 60 70 80 90 100
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Peak Flow reduction at Y. 33 and Y .4 stations:
Present (2006 Floods)

Existing measures Effectiveness for peak flow reduction
(2006 flood events)
—¢— Q_RID/Q_existing_MRI ——Q_RID/Q_existing_ ECHAMS5 == Q_RID/Q_existing_CSIRO
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Coping with extreme: LHAYEUas

IIREEICIy, Capital of Vietnam, TooR

In the Red River Delta, lies below the

river level. The lowest river water level
is 2m higher than the city level and the
highest level (1971) was 8.6 higher

® One of the proposals is to make
spillways along the river dyke
upstream. That would reduce the
possibility of embankment failure up
stream and provide flood relief to

downstream city.

® Measures should be developed to
transfer downstream savings / benefits

should be used to compensate

60



LLN‘MﬁLﬂﬂ\‘lﬂﬂﬂl’ﬂﬂLN’ﬂ\‘l‘Q’]%ﬂ’]m’]
Hazard index x Vulnerability index / Capacity index

Index 4

Extremely high risk

® |ndex 3
high risk
® |ndex?

moderate risk
® |ndex 1

low risk




— T———S,

Coping with extreme:Tokyo
T

WSumida River, Shinkawa/Hakozaki Districts (after construction).

Due to the business conversion of a warchouse company, the development of a
super levee was carried out together with the construction of housing and office
buildings.

wSumida River, Shinkawa/Hakozaki Districts (before
construction)

The waterfront environment
was improved,

The levee is robust against Hakozaki District (Sumida River)
earthquakes as well, _

.
i

Source: Tokyo Metropolitan Office

Super levee after construction
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Adaptation Cycle:
Learning and Re-learning

A Platform for Peer-to-
Peer knowledge Exchange
and Training
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INUNDATION STUDY AT KEDAH ESTUARIES - IMPACT OF SLR DUE
TO CLIMATE CHANGE
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Figure 1: Existing Topographic Map of Kuala Kedah, Figure 2: Existing Surface Elevation (m) Map of Kuala Kedah,
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