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1. The Penang Climate Adaptation Program thinkciTy

Initiated in 2019 by Think City, it is the first urban climate adaptatiprogrammein Malaysia

OBJECTIVE : To use nature-based solutions to reduce climate change impacts in Penang, reducing threats to

human life, infrastructure and property
APPROACH : Science-driven in design and results / impact assessment

Bl %% 2922
Urban Stormwater Social Institutional
greening management resilience capacity

Centred around the goals of reducing human and
ecosystem health vulnerability to climate change
impacts and enhancing urban resilience, the
programme will address the issues of heat stress
and flooding whilst strengthening social resilience
and institutional capacity.
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1. The Penang Climate Adaptation Program thinkciTy

FUNDING

PROJECT LOCATION

George Town and Bayan Lepas USD 10 million from the Adaptation Fund

MULTI-LATERAL IMPLEMENTING ENTITY
UN-Habitat

NATIONAL DESIGNATED AUTHORITY
Ministry of Environment and Water (KASA)

EXECUTING ENTITIES

MBPP
JPS Penang
Think City

PROJECT DURATION

S years
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1. The Penang Climate Adaptation Program

THE PROBLEM

High vulnerability due to location and development stage

Qe.\n

?

FLOODING INSTITUTIONAL

Most hospitals do not
identify heat stress/stroke.

Penang is expected to LY b2@0 WwmT X Vulnerable communities,
experience a minimum rainfall registered in women and girls are

No municipality adaptation
framework has been
developed yet.

temperature rise of 1.5°C t SYlFy3aQa KA disproportionally impacted
(up to 6°C in heat waves) flooding causing the loss of by climate change.

by 2030, compared to 7 lives and more than 1
2018. billion RM in damages. Youth is unengaged.

There is no unit for disaster
risk reduction.
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MAIN CLIMATE IMPACTS

GEORGE TOWN Increase of temperature in the last 32 years nbMax. 8.7C

(verified by remote sensing data on surface temperaturieandsat 8) b Min. 2.4°C

1988 o 2019

PSS f GEORGE TOWN 1988

e A GEORGE TOWN 2019
Botanical 1 4 . Data acauired: 20 February 2019 (Landsat &) Botan icgal x:;v o J = 4 Data acquired: 5 March 2019 (Landsat 7)
Q Gaardens — . q Gardens 3 R 7 o

High : 28.5°C High : 37.2°C

Low : 21.2°C Low :23.6°C

™™™ UNESCO Core Si I '
I ore Site L-..J UNESCO Core Site

George Town Land Surface Temperature, 1988 George Town Land Surface Temperature, 2019
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MAIN CLIMATE IMPACTS

Penang &@

Botanical w#i:: Green spaces significantly reduce

~Gardens SRR 1 X\ 7| temperatures and the Urban Heat
a5 i N % Island (UHI) effect
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1. The Penang Climate Adaptation Program thinkciTy

MAIN CLIMATE IMPACTS

Thermal imaging reveals up to almost 8@Qrees in difference in surface temperatures between the coolest
and the hottest areas of the city. The difference is due to the existence of green spaces.

28.6°C e=0_95 @ Bl == =

10:59

Jalan Brown Lebuh Gergja

12.07.2019 12.07.2019 o
9.58am 10.59am An increase of almost 30 C

Source Imageproducedy ThinkCitywithPerfecPrimd R0O0O06T hermadimageCamera




1. The Penang Climate Adaptation Program thinkciTy

MAIN CLIMATE IMPACTS
& | 5

Rainfall patterns have become more irregular, and the volume of rainfall has increased 15% in the p |
years. This situation will worsen in the future, leading to flooding

People dlsplaced Areas affected leeslost
RM 200 mil.

Iosses In manufactu ng

|5”|v| 57. 5"
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THE PROGRAM

5.7°C [15° -B‘]

Shaded All urban

-----

Reduce temperatures and UHI Reduce and if possible eliminate Strengthen social resilience, Institutional capacity in public
effect by strategically planting the number of flooding events vulnerable communities, women health reinforced
trees and introducingyreen and girls empowered
spaces in the city Knowledge management
platform created for municipal
adaptation

dimate-resilient urban tree
species study developed
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t whDw! aa9Q{ [/ hat hi{COMPONENTD 5

New Treelined Streets / Connected Canopies

Greening Carparks

[ Urban Greening . .| Rooftop gardens
: Built Structures
- -] Green facades

Urban Agriculture

PROJECTS

Pocket Parks/ Vacant Spaces

Bluegreen corridors

'

NATUREBASED CLIMATE Stormwater v Upstream retention

ADAPTATION PROGRAMME Management
FOR THE URBAN AREAS OF

PENANG ISLAND [ Comprehensive Vulnerability/ Baseline Assessment
: Action Plans for Social Resilience ~(_Awareness ]

Swales and infiltration wells

Youth & Schools Programm}-é'"[ Knowledge J

~{_Capacity Building

Social Resilienc%
Women & Girls Programme |

Empowerment

ACTIONS

STRATEGIES}WE N

Research &
documentation

Knowledge Transfer Platforrr]

1 Penang Climate Board [ Awareness

Institutional }

[(Knowledge

Public Health Programme

1 Prevention
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Reduction of 1.%C in temperatures ] Reduced GDP losses due to floodi Reduced vulnerability asymmetries
in urban areas and FAC in shaded In the community
areas 68 years after completion Reduced impact on public health/ The framework for urban

improved understanding of heat adaptation and the assessment of
related diseases impact of theprogrammewill be

: : shared with other Malaysian and
Improved community readiness Southeast Asian cities

Improved government knowledge

and capacity to reduce and manage
climate impacts
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adaptation
Programm,

ocial
resiliency
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1. The Penang Climate Adaptation Program
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1. The Penang Climate Adaptation Program thinkciTy

International recognition

The Penang NaturBased Climate AdaptatioRProgrammewon the Climathon Global Cities Award 2020, having

been shortlistedamongfive city programmesfrom a pool of more than 100 cities.

( Miami, USA )( Karthoum, Sudan )( Dublin, Ireland ) Penang, Malaysia ( Salvador, Brazil )

malay-=mail

covip-19

HOME / MALAYSIA ) JANUARY 2020 (EIt Climate-KIC
Penang’s nature-based approach to

tackling climate change wins
Climathon Global Awards

Mandsy, 03 Feb 2020 02:20 PM BYT
BY OFALYM MOK

OCTOBER 2021
ADAPTATION FUND

Theprogrammewasendorsed to receivesS$10 million in funding for
implementation in 2021. Implementation started in 2022.
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=

Droughts
//> s e
Wildfires

Extreme
heat

Source: New York Times
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CLIMATERELATED WATER CHALLENGES

( Increase in volume of rainfall (15% since 198)))

(more concentrated rainfallprolonged droughts)

( Changes in rainfall patterns )

Sea level rise
Estimated at 4mm/year

COMPOUNDED BY URBANISATION CHALLENGES



2. Climaterelated flooding challenges

thinkciTy

THESTRAITSTIMES

Peninsular Malaysia
hit by '1 -in-100-year’
rainfall, govt says
amid severe flooding

20 DEC 2021

Adding to the complexity of
rescue efforts, Malaysia is seeing
a surge in Covid9 cases.

Glrgﬁlian

Mal aysi aodos
flooding in years
leaves 30,000
people displaced

19 DEC 2021

e
Residents being evacuated from
a district on the outskirts of

Kuala Lumpur

nALAVSId
TRIEND

Masdive flash flood
hits Shah Alam, with
water level rising up
to 1.2 metres

27 SEPT 2021

Apart from Section 13, residents
around Section 9, Section 10,
Section 4and SectiorY also
experiencedlashfloodsnear
their homes.

TheStar

Wet weather
affecting greens

14 DEC 2020

e

Prolonged poor weather and a
lack of farmland has caused the
prices of vegetables to rise
sharply.
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Climate change is a threat to development

Potential Losses in National GDP Climate Change Damage and Adaptation

due to Climate Change Cost for Malaysia (RM Million)

Gross damage value —e—Monetary cost of adaptation

30,000 27.884 2,000

'3% GDP decline per year (2040)

1735 1,800
25,000 1600
Source:Kompas, T., Pham, V. H., & Che, T. N. (2018). The effects of climate change on GDP by country and the '
global economic gains from complying with the Paris Climate Accord. Earth's Future, 6, 1163.173. 20.000 1,400
1,200
O N
— . 15,000 1,000
6 /O GDP decline per year (2060)

800

10,000 600

5,000 4,011 400

_ 1,850 232 200

12% - 6
B O GDP decline per year (2100) 2005 2025 2045 2065 2085 2105

Taking adaptation action NOW mitigates the rising cost of

climate change damage and adaptation implementation LATER
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The volume of rainfall &
increased 15% in the past ; wi‘ﬁ?
40 years in Malaysia \
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Estimates for
Malaysia in 2050

RCP 4.5
Future climate projection shows a

decrease in air temperatures and an
increase in precipitation

[ Rainfall increase: 18.1% ]

The United in Science (2020) NEEas e \ CALVER \ . E\V i
report shows that Malaysia Representative Concentration Pathway (RCP) 4.5 is a scenario of long-term, low to
will continue to see an moderate future emissions of greenhouse gases, short-lived species, and land-use-land-
increase in precipitation. cover which stabilizes radiative forcing at 4.5 Watts per meter squared.
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Flooding has which must be addressed simultaneously.
Climate scenarios must be developed for the future, as rainfall volumes will continue to increase.

i s 1 >
e S R e S
R G

The December 2021 flood in Shah Alam led to RM 1 billion in damages.
Future events will likely be much worse.
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URBANIZATION

Mal ay s i akbanisatianp haslled to economic growth and social progress.
However, rapid urban development comes with challenges.

s
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Envwonmental Resilience Somal Resmence Economic Resilience Sustainable Development

-

Long-term natlonal grovvth Lack of an integrated Missed opportunltles to Challenges in achieving

threatened by increasing approach to lift B40 catalyse local economic sustainable urban
vulnerability to climate households out of poverty development development due to data,
change and address socio-economic financial, and knowledge
inequality capacity gaps
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CHANGES IN RAINFALL PATTERNS LEADING TO FLOODING

Penang is vulnerable to flooding due taareasedurbanization and

hard materials, leading tg@oorly managedstormwater runoff.

Coastal cities become vulnerable to flooding from drainage infrastructure

if a combination of high tide, storm surge and heavy rainfall occurs

Flood Hazard Map of 50 years ARI

Source: RBM (2018) Flood Mitigation Report for Penang Island



