www-eng.chula.ach CHULA 3SNGINEERING
Foundation toward Innovation

N133AUTEYUNGUYDY
lasensAnyinanssnuannsasuiladuazanuuwlsusiuvesaningiiennialy
1A

AUIAF AINABLYIAN LUS1ZUNLAaYNSUSUFAIURINIAEIUNEN

v

Human settlement

JuwgWaudl 16 nsngIAN 2558 1781 8.30-16.00 u.
o 1199U5EYu VIE Function 1&2 B 12 1591587 NFUNN



CHULA 2NGINEERING

Foundation toward Innovation

n135USuAIsanITiURaULUaaINANUENSAIEATAITHAILN

ATULTUAD
I
IiA=A2UNuUNIU
doanunisniiFug

NISWOUUN

|ﬁauTﬂﬁ1mn5u§ﬁm&ﬁuﬂu n'iau]mi'mmmjﬁa m— lU'Jﬂ_"'ﬂ“'IEIJSUm
(ehn-Jauu) lia=dvAu (@uUAn) L rianisiaaunlaviusuan
3 - RDBUSTNESS oo s is  ea T e ol ilarariT

gLIlLIU
ANLIF e nMSUSURFNTD

ADLIEED ' Aowidon B F -

IAEAUNUNU. i (euiAn) — nsWruuTudRUu
IDUSLIL/ N I/ '

Wun/guau 9ay NsUSUISIUIAGDU
HNSMANSHlDE

---------------- = =) 3JFEnIssudariu
anunsoiFo
gomaoialon
K52l nRAnIKLKSD
3 nalnfkulunisannis
AW EN

nelansou -0

URuu LI




CHULA 2NGINEERING

Foundation toward Innova

LIN3NFGVRININRIY U UIAN

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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24.4.5. Human Settlements, Industry, and Infrastructure

® Around one in every five (1/5) urban

dwellers in Asia lives in large urban

ZANG - agglomerations and almost 50% of these
tlfj % ncﬂ/ﬁ e"éblhty
= j‘;u B egfonarAspects’ | live in small cities (UN DESA Population Division, 2012).

®* By the middle of this century, Asia’s urban
population will increase by 1.4 billion

and will account for more than 50% of

the global population (uN DESA Population Division,

WORKING GROUP || CONTRIBUTION TO THE

FIFTH ASSESSMENT REPORT OF THE
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE ) UNE 20 1 2)
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24.4.5.2. Observed Impacts

®* Asia:
[ )

The highest number of weather- and climate-related disasters in the

world during the period 2000-2008 (IPCC, 2012)

Huge economic losses, accounting for the second highest proportion

(27.5%) of the total global economic loss (IPCC, 2012)

* Flood mortality risk is heavily concentrated in Asia (UNISDR, 2011).



CHULA SNGINEERING

24.4.5.3. Projected Impacts

® Asia:
® A large proportion of Asia’s population lives in low elevation coastal
zones that are particularly at risk from climate change hazards,
including sea level rise, storm surges, and typhoons.
®* Depending on region, half to two-thirds (2/3) of Asia’s cities with 1
million or more inhabitants are exposed to one or multiple hazards,

with floods and cyclones most important (UN DESA Population Division,

2012).
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24.4.5.3.1. Floodplains and coastal areas

® By the 2070s,

®* the top Asian cities in terms of population exposure (including all
environmental and socioeconomic factors) to coastal flooding are
expected to be Kolkata, Mumbai, Dhaka, Guangzhou, Ho Chi Minh City,
Shanghai, Bangkok, Rangoon, and Hai Phong (Hanson et al., 2011).

® The top Asian cities in terms of assets exposed are expected to be
Guangzhou, Kolkata, Shanghai, Mumbai, Tianjin, Tokyo, Hong Kong, and
Bangkok.

® Asia includes 15 of the global top 20 cities for projected population

exposure and 13 of the top 20 for asset exposure.
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24.4.5.3.2. Other issues in human settlements

® Risks resulting from

* (1) socioeconomic transformations, such as land title insecurity and

price pressures;

* (2) Local biophysical degradation, as periurban areas serve as sinks

for urban wastes; and

* (3) Climate change impacts, as they do not benefit from the

innerurban disaster risk management measures
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24.4.5.5. Adaptation Options

®* An ADB and UN report estimates that “about two-thirds of the $8 trillion

needed for infrastructure investment in Asia and the Pacific between

2010 and 2020 will be in the form of new infrastructure, which creates
tremendous opportunities to design, finance and manage more
sustainable infrastructure” (UN ESCAP et al., 2012, p. 18).

®* The role of urban planning and urban planners in adaptation to

climate change impacts has been emphasized (Fuchs et al., 2011; IPCC,
2012; Tyler and Moench, 2012).
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Who is most at risk from climate change in Asia?

* People living in low-lying coastal zones and flood plains are

probably most at risk from climate change impacts in Asia. Half of Asia’s
urban population lives in these areas.
® Asia is predominantly agrarian, with 58% of its population living in rural

areas, of which 81% are dependent on agriculture for their livelihoods.

Rural poverty in parts of Asia could be exacerbated due to negative

impacts from climate change on rice production, and a general increase

in food prices and the cost of living (high confidence).

* Climate change will have widespread and diverse health impacts.
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Climate-related drivers of impacts

Level of risk & potential for adaptation

Potential for additional adaptation

%
1 m\ - @ A A S g reduce risk
WA ASAA o ////////1
Warming Extreme Extreme Drying Damaging Sea Ocean Risk level with Risk level with
trend temperature precipitation trend cyclone level acidification high adaptation current adaptation
Increased risk of crop failure and lower | Autonomous adaptation of farmers on-going in many parts of Asia. "’E"l’ Medium ﬁf’g’H
crop production could lead to food

insecurity in Asia (medium confidence) l e m Eﬂt -ﬂ//

ST

. /
[24.4.4] % (2030-2040) -

’ Long term 2°C /
l @ SR || (2080-2100) i
4:'
Increased rivering, coastal, and urban * Exposure reduction via structural and non-structural measures, effective ""—"T Medium EI‘;:H
flooding leading to widespread land-use planning, and selective relocation
damage to infrastructure, livelihoods, | e Reduction in the vulnerability of lifeline infrastructure and services (e.g., water, naee @ Pf@ﬂ?m S
"k

and settlements in Asia
(medium confidence)

energy, waste management, food, biomass, mobility, local ecosystems,
telecommunications)

zﬂau—zuaﬂ -//

» Construction of monitoring and early warning systems; Measures to identify Lona-derm 2°€ /77
[24.4] exposed areas, assist vulnerable areas and households, and diversify livelihoods AR (EDEHE?—E 1”8[,} .,
« Economic diversification #°C /7
Increased risk of flood-related deaths, Disaster preparedness including early-warning systems and local coping ‘;’;‘3 Medium Efgﬁ
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Case study: The Netherlands: Drain of Europe

Assela Pathirana, 2015

~ 1/3 below sea level (~2/3
flood-prone)

16 million inhabitants
Assets protected against
water: EUR 2,000 billion

25 % is surface water

25 % man-made reclaimed
land (polders)

One of the most densely
populated delta’s on the
planet (400 #/km?)
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Case study: The Netherlands: Drain of Europe

Discharge Capacity
(m3/s)

Driver

Increase Discharge
Capacity of Rhine-
Meuse river system
up to 16,000 m3/s

Assela Pathirana, 2015
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Case study: The Netherlands: Drain of Europe

® Shared ownership

® Strict boundaries & roles

1 Lowering of floodplains 4 Waterretention and storage 7  Deepening of summer bed
2 Removal of obstacles

5 By-pass 8 Heightening of dykes
3 Dyke relocation 6 Height reduction of groynes 9 Dyke improvement
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End of part |
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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
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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




