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recipitation Indices dg1usuanIwendluaunn

CDD Maximum number of consecutive dry days Days

(Rday < 1 mm)
CWD Maximum number of consecutive wet days Days

(Rday = 1 mm)

R10 Number of days with precipitation > 10 mm Days

R20 Number of days with precipitation > 20 mm Days
Rx1Day Maximum 1-day rainfall amount mm
Rx5Day Maximum 5-day rainfall amount mm

SDI Simple daily intensity index mm/day

RO5T Fraction of 95" percentile to annual precipitation %

15
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River Basin

Percentage change in near future (ARS)

CHULCA 2NQ

Foundation towan

SINEERING

d Innovation

Extreme Precipitation Indices

R10 R20 SDII RX1D RXSD CWD CDD RIST

Salawin 34% 256% 42% 225% 63% -35% -17% 39%

Mekong -32% -51% -6% [ +50 % 25% 29% -27% 3%

Kok -32% -51% -6% 20% -5% 29% -27% 3%

Chi 17% -51% 13% 50% 63% 29% -5% -4%
Mun 34% -51% 13% 50% 10% 67% -5% -17%
Ping 34% 51% 23% 100% 63% 3% -32% 39%
Wang 17% 51% 23% 100% 10% 29% -32% 12%

Yom 17% -16% 13% 50% 10% 29% -27% 3%

Nan 17% -16% 13% 75% 37% 29% -22% 3%
Chao Phraya 52% 12% 13% -46% 10% 387% -5% -48%
Sakaekrang 52% 51% 42% 75% 10% 24% -5% 12%
Pasuk 17% 51% 4% 50% 1% -23% -13% 12%
Tha Chin 91% 51% 23% -46% 37% 204% -32% -48%
Mae Klong 145% 196% 52% 120% 63% 25% -5% 23%
Prachinburi 17% -16% 4% -46% 1% 107% -5% -25%
Bang Pakong 52% -51% 13% 20% -7% 204% -13% -25%
Tonle Sap 34% 51% 13% 50% 10% 107% -5% -17%

16
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River Basin Percentage change in near future (AR5)
Extreme Precipitation Indices
R10 R20 SDII RX1D RXSD CWD CDD RI95T
East-Coast Gulf 52% -16% 23% 20% 1% 153% -13% -35%
Phetchaburi 145% 322% 1% 100% 63% -23% -22% 12%
West-Coast Gulf 145% 396% 1% 163% 63% -23% -22% 12%
Peninsula-East 52% 51% 42% 163% 200% -23% -27% -17%
Coast
Tapi 116% 51% 42% 163% 125% -23% -32% -17%
Thale sap 52% 51% 23% 163% 63% -23% -32% -35%
Songkhla
Pattani 70% -16% 23% 163% 225% 68% -46% -35%
Peninsula-West 52% 51% 23% 163% 225% 29% -32% -25%
Coast
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I Other vimensions

@ironmental and natural resource

+ Increased risk of drought, wildfire, :
and floods

« Endangered land and marine

ecosystems

« Lessen biodiversity

\ /

/ N N\ 7

Economic

Social
«D d agricultural productivities § N

ecreased agricUiturat proguctivities « Escalated migration and career
« Growing production costs

. . de barri changes

e M t t

ore Intensive trade barriers « More Heat-Related Illnesses and
« Damaged tourist attractions and .
Diseases
infrastructures

www.nesdb.go.th
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From HFA to Sendai Framework for DRR

Pricrty 1 - Gowemancs and policy

Prigrty 2 - Risk identification and Early Warning
Pricrty 3 - Use knowledgs, innovation and =ducstion
Prigrty 4 - Reducing the underdying risk factors

Priagrty & : Strengthen disaster preparedness
for effective response .
Bangkok Declaration

Fricrty 1 : Understanding disaster nsk
Fricrty 2 : Strengthening dizaster rizk gowernance o manage disaster risk

Prigrity 3 : Inyesting in disaster risk reduction for resiliznce

Fricrity 4 : Enhancing dissster preparsdness for effective response, and 1o
building back betier in recowery, rehabilitation and reconstruction

—_—
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mework for DRR

Priority 1 : Governance and policy

Priority 2 : Risk identification and Early Warning
Priority 3 : Use knowledge, innovation and education
Priority 4 : Reducing the underlying risk factors

Priority 5 : Strengthen disaster preparedness

for effective response

Bangkok Declaration

Priority 1 : Understanding disaster risk
Priority 2 : Strengthening disaster risk governance to

manage disaster risk
Priority 3 : Investing in disaster risk reduction for resilience

Priority 4 : Enhancing disaster preparedness for effective
response, and to building back better in recovery,

rehabilitation and reconstruction

21
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Sustainable development goals (2030)

*This included the following goals:

® End poverty in all its forms everywhere[14]

® End hunger, achieve food security and improved nutrition and promote sustainable

agriculture[15]
® Ensure healthy lives and promote well-being for all at all ages[16]

® Ensure inclusive and equitable quality education and promote lifelong learning

opportunities for all[17]
® Achieve gender equality and empower all women and girls[18]
® Ensure availability and sustainable management of water and sanitation for all[19]

® Ensure access to affordable, reliable, sustainable and modern energy for all[20]
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SDG (2030) cont.

® Promote sustained, inclusive and sustainable economic growth, full and

productive employment and decent work for all[21]

® Build resilient infrastructure, promote inclusive and sustainable

industrialization and foster innovation[22]
® Reduce inequality within and among countries[23]

® Make cities and human settlements inclusive, safe, resilient and
sustainable[24]

® Ensure sustainable consumption and production patterns[25]
® Take urgent action to combat climate change and its impacts[26]

® Conserve and sustainably use the oceans, seas and marine resources for

sustainable development[27]



I CHULA 3NGINEERING
Foundation toward Innoavation

SDG (2030) cont.

® Protect, restore and promote sustainable use of terrestrial ecosystems,
sustainably manage forests, combat desertification, and halt and reverse
land degradation and halt biodiversity loss[28]

® Promote peaceful and inclusive societies for sustainable development,
provide access to justice for all and build effective, accountable and
inclusive institutions at all levels[29]

® Strengthen the means of implementation and revitalize the global

partnership for sustainable development[30]

(reference: https://en.wikipedia.org/wiki/Sustainable Development Goals)



Mitigation

+ Sustainable transportation
Geothermal

+ Building Code changes Sc.vlar.thermatl
to improve energy District heating

efficiency Building design
for natural ventilation

Tree planting & care
Local food production

* Energy conservation

+ Renewable energy
+ Expand deep lake water

cooling )
: Water conservation
* Improve vehicle fuel Green roofs
efficiency

+ Capture and use landfill

Adaptation

» Infrastructure upgrades:

sewers & culverts

Residential programs: sewer
backflow & downspout
disconnection

Health programs: West Nile,
Lyme disease, Shade Policy,
cooling centres, smog alerts,
Air Quality Health Index

Emergency & business
continuity planning

Help for vulnerable

& digester gas people
Mitigation: the globally responsible thing to do Adaptation: the locally responsible thing to do
Actions that reduce the emissions Actions that minimize or prevent the

that contribute to climate change. negative impacts of climate change.
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te change and the potential for reducing risks
¢h adaptation and mitigation.

Asia
. _— Climatic ., Risk & potential for
Key risk Adaptation issues & prospects drivers  Timeframe adaptation
Increased riverine, coastal, and urban » Exposure reduction via structural and non-structural measures, effective Tjﬂ Medium :;“’h
flooding leading to widespread damage land-use planning, and selective relocation M et 77/
fo infrastructure, livelinoods, and » Reduction in the vulnerability of lifeline infrastructure and services (e.g., water, W eert (R,
settlements in Asia (medium confidence) | energy, waste management, food, biomass, mobiliy, local ecosystems, {2%93%5&‘]@ -/A

[244]

telecommunications)

+ Construction of monitoring and early warning systems; Measures to identify Long term 2°€ ///
exposed areas, assist vulnerable areas and households, and diversify livelihoods (2080-2100)
« Economic diversification AN ¥ ///
Increased risk of heat-related mortality + Heat health waming systems T:E Medium :;'ﬁ
(high confidence) + Urban planning to reduce heat islands; Improvement of the built environment;
euce fec Present /Y
4 Development of sustainable cities %
[244] * New waork practices to avoid heat stress among outdoor workers l l {2%93%5&%) -/A
Long term 2°C ///
(2080-2100)
4°C '

Increased risk of drought-related water
and food shortage causing malnutrition
(high confidence)

[244]

» Disaster preparedness including early-warning systems and local coping
sirategies

+ Adaptive/integrated water resource management
« Water infrastructure and reservoir development
« Diversification of water sources including water re-use

» More efficient use of water (e.q., improved agricultural practices, imigation
management, and resilient agriculture)

Very Ve Very
low high

Pesent [
Near term
vy

Long term 2°€
[2[]80—2100)ﬂ

77/
///

Source:Technical summary. In: Climate Change 2014: Impacts, Adaptation, and Vulnerability 2%
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d0TNYUDINA
CHU!_A IIHGIIHEEHIHG
.................. Vulnerability
Exposure | Sensitiviy | = Adaptive
Capacity
Multiple hazard risk I Human & ecology I Socio-economic
exposure Technology
Climate Change infrastructure
Vulmerabiliry M: apping | i |
for Southeast Asia L N ¥ 9 Y
- S | . . |
Climate model Socio-economic model:
(ARS), cohort-component, input-output model with

. Observed data future development plan scenarios n
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Ecosystem-based Adaptation in Catchment Areas of Thailand
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® COP20, Climate Change Adaptation and Water Hazard Management, Korea, 2015.
® |PCC, Climate Change : Impacts, Adaptation and Vulnerability, USA, 2014,
® ONEB, INDC submitted to UNFCC, Oct 2015.

® ONEB, Thailand’s National Capacity Self-Assessment submitted to UNFCC, 2010.

Sirirat C. Prepare for COP21 Climate Change and Water, Research Paper to CU,
Sep 15.

® Sucharit K., Flood Impact and Risk Assessment at the Yom River Basin due to Global
Climate Change, PAWEES2014, Taiwan, 2014,

® UNFCC, National Adaptation Plans, Technical Guidelines for the national adaptation
plan process, Dec 2012.
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