THE PENANG CLIMATE ADAPTAARQOGRAMM

Sofla Castelo
23 July 2021

%
L
=
—
=2
D
)
O
ol
=
L]
L]
v
O
=
L]
Z

DESION_ thinkcity

wEEK 2021 INTERNATIONAL URBAN AND REGIONAL COOPERATION A European Union we!’, h REJUVENATING THE CITY TOGETHER
Programme




thinkcity

CONTENTS

Introduction : Climate Change Scenario in Malaysia

Approach to municipal climat@rogrammes

The Penang Natur®ased Climate AdaptatiofProgramme

Think City Expertise

Copyright 2021 Think City. All rights reserved.
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The impacts of climate change in Malaysia range from infrastructure damage, health implications, reduced
liveability in cities, food insecurity, to the increased cost of energy usage

Southeast Asia is one of three regions in the
world which will be hardest hit by climate
change in the near future.

Special Report on Global Warming of 1.5° C, IPCC, October 8,

2018
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Malaysia’s urban areas were not at risk
from heat stress in 2000 but will be in

2050.

Impact 2050 — The Future of Cities, Technical report, UCCRN,

2018

Impact on health
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Climate Change is already impacting Malaysia

malaymail

Dramatic warming
projected
major cities,

including KL, by 2050

SATURDAY 11 JULY 2020

Copyright 2021 Think City. All rights reserved.

TheStar

Monsoon rains
avesgk havoc in
lpoh

SUNDAY 29 NOVEMBER 2020
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Wet weather
affecting greens

MONDAY 14 DECEMBER 2020

A —

Prolonged poor weather and a
lack of farmlands has caused
the prices of vegetables to rise
sharply.



Recent study by Think City reveals that Malaysian cities are getting hotter since the 8940 thinkeiTy

6.79C increase in peak surface temperature, including Johor

malaymail malaymail

Think City study: Five

Malaysian cities got

hotter Qver the Malaysia strives to
decades; KL had reverse surging city

Several areas in JB,
Kota Tinggi hit by

lowest increase, Ipoh temperature floods again

the most

FRIDAY 5 MARCH 2021 FRIDAY 16 APRIL 2021 SUNDAY 10 JAN 2021
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PUBLIC HEALTH IMPACT

Climate and Health Country profile - 2015

MALAYSIA

COUNTRY-SPECIFIC CLIMATE HAZARD PROJECTIONS

The model projections below present climate hazards under a high emissions scenario, Representative Concentration Pathway 8.5
[RCP8.5] (in ) and a low emissions scenario, [RCP2.6] [in green).® The text boxes describe the projected changes averaged
across about 20 models [thick line]. The figures also show each model individually as well as the 90% model range [shaded) as a
measure of uncertainty and, where available, the annual and smoothed observed record [in blue).®

MEAN ANNUAL TEMPERATURE DAYS OF WARM SPELL [‘HEAT WAVES’)
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Table 1: Impacts of global warming (3°C) on the world
GDP (% change/year)

2027

2037 2047

2067 Long Run

Australia

New Zealand

Rest of Oceania
China

Hong Kong

Japan

South Korea
Momgoha

Taiwan

Rest of East Asia
Brunei Darussalam
Cambodia
Indonesia

Laos

Malaysia
Philippines
Singapore
Thailand

Vietnam

Rest of Southeast Asia
Bangladesh

India

Nepal

Pakistan

Sr1 Lanka

Rest. of South Asia
Canada

United States of America

-0.051

0.043
-0.452
-0.205
-0.356
-0.042
-0.025
-0.214
-0.535
-0.819
-0.372
-1.175
-1.242
-1.039
-1.091
-1.206
-0.905
-0.766
-0.802
-1.342
-0.854
-1.023
-0.505
-0.483
-1.129
-1.081

0.062
-0.015

https://doi.org/10.1029/2018EF000922

-0.107 -0.172
0.073 0.087
-0.924 -1.422
-0.438 -0.692
-0.765 -1.216
-0.100 -0.173
-0.071 -0.136
-0.415 -0.631
-1.121 -1.740
-1.752 -2.752
-0.815 -1.308
-2.439 -3.758
-2.504 -4.020
-2.164 -3.342
-2.293 -3.568
-2.592 -4.093
-1.958 -3.106
-1.605 -2.500
-1.636 -2.500
-2.T6T -4.237
-1.671 -2.491
-2.099 -3.222
-1.012 -1.537
-1.001 -1.557
-2.320 -3.569
-2.105 -3.133
0.111 0.151
-0.037 -0.067

-0.326 -1.083
0.073 -0.798
-2.470 -5.171
-1.247 -2.918
-2.205 -D.288
-0.356 -1.335
-0.313 -1.498
-1.105 -2.710
-3.034 -0.978
-4.849 -9.490
-2.385 -5.563
-6.482  -12.101
-6.973  -13.267
-5. 765 -10.621
-6.229 -12.118
-7.275  -14.798
-5.562  -11.652
-4.401 -0.243
-4.276 -7.959
-7.234 12924
-1.142 -7.501
-5.532  -10.351
-2.628 -5.731
-2.753 -6.435
-6.154  -11.716
-5.206 -0.606
0.203 -0.218
-0.147 -0.622

e st

ECONOMIC IMPACT

B%DECLINE IN GDP IN THE MEDIUM
TERM DUE TO CLIMATE CHANGE (2040)

6%DECLINE IN GDP IN THE MEDIUM
TERM DUE TO CLIMATE CHANGE (2060)

120/QDECLINE IN GDP IN THE LONG
TERM DUE TO CLIMATE CHANGE (2100)


https://doi.org/10.1029/2018EF000922
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Climate Change Challenges and Impacts thinkciry

. Flooding due to changes in
Sea level rise .
rainfall patterns

4 ) 4 N\ KA N
A Power grid _ Drainage

A Water supply ﬁ ,_Ar\II coast?l t|_nfrastructure A Housing

A Public health facilities ransportation A All supply chains

\_ / 1\ J - v
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Climate Change Scenario in Johor thinkcity

Temperatures

JOHOR BAHRU Increase of temperature in the last 13 years
(verified by remote sensing data on surface temperaturieandsat 8)

e
A A study by Think City showed an increaseof 6.7cC in Johor

| K Nd£ch surfacetemperature between 2005 and 2018
(e.g. Highestincreases Nusajaya Bandar Dato' Onn near Tebrau and
TanjongLangsat)

A Rise attributed to W. fdéreased built environment, rate
of gentrification and increase in number of heavy steel
industries (e.g. Kawasan Perindustrian Tanjung Langsat and Pasir
Gudangover33°C)

MAP LEGEND

Land Surface Temperature 2005 Land Surface Temperature 20{L8

. 27.94°C . 34.64°C

WL 1793°C W 19.16°C

. v
Ai xS

Slide to theYiightiforither20055analysisfandfslide _
2005 2018
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Sea Level Rise thinkcity

Salevel rise is a major threat to coastal areas specially the Western coast of Peninsular Malaysia

LAND PROJECTED TO
BE BELOW ANNUAL
FLOOD LEVEL IN 2050

Improved elevation data indicate far
greater global threats from sea level
rise and coastal flooding than
previously thought, and thus greater
benefits from reducing their causes.

DETAILS AND LIMITATIONS

Report [ Scientific Paper [ Inthe News (3

Elevation DataUsed ©

(® Bestavailable
() CoastalDEM®v1.1
(O Legacydata

CHANGE OTHER SETTINGS s MY e 3 -y -  JOHOR . B Below water level

|| Currentwaterbody
Video Tutorial (4

Copyright 2021 Think City. All rights reserved.
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Proposal for an Integrated Approach to Climatelated Issues in Malaysia thinkcity

Climateintegrated components allowing comprehensive monitoring and evaluation of progress

ENVIRONMENTAL

A Rainfall / Flooding
A Temperatures
A Sea level rise

@ COMMUNITY

A Social vulnerability assessment
A Youth assessment
A Public health

CLIMATE RISK

ASSESSMENT

BUILT ENVIRONMENT

A Infrastructure
A Agriculture
A Exposure of cities

15
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Proposal for an Integrated Approach to Climatelated Issues in Malaysia
Climateintegrated components allowing comprehensive monitoring and evaluation of progress

SCIENTIFIC INSTITUTIONS

A Local universities
A International universities
A International research institutes

— ey GLOBAL
Q?P q?PPARTNERSHIP

KNOWLEDGE TRANSFER
Q?P'-——Q?P PROGRAMME

A Integration in world citiesprogrammes(such as C40)
A Partnership between cities

ﬁg FUNDING

A Apply for international funding

Copyright 2021 Think City. All rights reserved.
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Proposal for an Integrated Approach to Climatelated Issues in Malaysia thinkcity

Climateintegrated components allowing comprehensive monitoring and evaluation of progress

Adaptation s y

Climate Social Urban Health & Wellbeing
Adaptation Resilience

Climate Comfort Flood Management

Reinforcement of Institutional Capacity

CLIMATE
INTEGRATED
APPROACH

Climate Renewable
Mitigation Energy Efficiency Energy

17
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Proposal for an Integrated Approach to Climatelated Issues in Malaysia thinkcity

Climateintegrated components allowing comprehensive monitoring and evaluation of progress

CLIMATE INTEGRATED APPROACH

GOAL : To establish targets for climgteoofed and carbon neutrality

SECTORS

PROJEC T&eliminary Listing)

Citizenoriented Circular Economy & Walkability, Cycleability& Clean

Carbon Neutral Retrofit &
New Buildings ' Economy Sharing ' Transit Links

Climate Resilient Public Realm | BehaviourChange for i Clean Energy Supply
Zero Carbon Living

18
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The importance of risk assessmegexample of sea level rise thinkcity

Malaysia has a ,cthe threat is stronger in the

;'where vulnerability peaks due to it being the
location of the biggest

2 \
INPACT WITH S ] WL ) N ol R
] : o ;_/ . y 4 .

The country's total cost of sea level rise
with and without adaptation is
estimated to be RM 662 million and RM
27 billion per year respectively in 2100

INPACT WITHOUT S A o o -
W ; : Y S > ' P Source: Sarkar, M&ujahangiKabir & BegumRawshar& Pereira, Joy &
Jaafar, Abdul &aarj Mohd Yusof. (2014). Impacts of and Adaptations to
Sea Level Rise in Malaysia. Asian Journal of Water, Environment and

Pollution. 11. 2986.
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GOALS

To use nature-based solutions to reduce climate
changeimpactsin Penang reducingthreats to human A Design

life, infrastructure and property SCIENCEDRIVEN: [F\E-SSam Impact Assessment
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GEORGE TOWN Increaseof temperature in the last 32 years

(verified by remote sensingdata on surfacetemperatures- Landsat8)

1988 o 2019

GEORGE TOWN 2020

Data acquired: 28 February 2020 (USGS - Landsat 8)

GEORGE TOWN 1988

Data acquired; 20 February 1988 (USGS - Llandsat 5)

B Hight Z8/368C

. Low: 21.07°C

High: 34.73°C »

. Low: 24.30°C

i UNESCO Core Site

+ UNESCO Core Site !

River: River

| ¥ f’ |
" Max. 28.5°C " Max. 37.2°C
Min. 21.2°C Min. 23.6°C

22
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Green spaces significantly reduce

Penang temperatures and the UHI effect

2 Botanical
- % Gardens
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THERMAL IMAGES

Thermalmagescanassessn:

a) identifyinghe most heat stressedurban
areasatstreetevel

b) evaluatioofimpacbf pilotprojectatstreet
level

C) assessindpeatabsorbingharacteristics
different materials can assist in making
informedhoices

34.3°C e=0.95 (W

L.45.3°C
MAX:45.3°C MIN:23.4°C 11:25

Images2-3. Thermaimagingf partiallyshadedreelinedstreetin LebuhLight,
Georgelown PenangA differencef approximatel0C in surfacdemperaturs
canbeobservetletweeshade@ndnonshadeghavedarea

SourceProducedyThinkCitywithPerfecPrimdRO006ThermdmageCamera

\V




Jalan Brown
12.07.2019
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Lebuh Gereja
12.07.2019
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Ralnfall patterns have become moegularand the volume of ralnfall has increase
15%n the past 40 years This S|tuat|on will worsen In the future Ieadlng to floc
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THE PROBLEM

Penang is expected to
experience a minimum
temperature rise of 1.5°C
(up to 6°C in heat waves)

by 2030, compared to 2018

Hospitals do not identify
heat stress/stroke.

High vulnerability due to location and development stage

FLOODING

15% increase in the volume
of rainfall since 1980. In
b2 WYmTI (K
rainfall registered in
t SYylFy3aQa KA
flooding of urban areas,
causing the loss of 7 lives
and more than 1 billion RM
in damages.

Qe.\n

¥

Vulnerable communities,
women and girls are
disproportionally impacted

by climate change.

Youth is unengaged

INSTITUTIONAL

Hospitals do not identify
heat stress/stroke.

No municipality adaptation
framework has been
developed yet.

There is no unit for disaster
risk reduction.




THE PROGRAMME

L AR W L)
5-7°C 1.5°C z

Shaded All urban

Reduce temperatures and UHI
effect bystrategically planting
trees and introducinggreen
spaces in the city

|

Reduce and ipossibleeliminate
the number of floodingevents by
using upstream retention.

Strengthen social resilience,
vulnerable communities, women
and girls empowered

Institutional capacity in public
health reinforced

Knowledge management
platform created for municipal
adaptation

dimate-resilient street trees
study developed



PROGRAMME COMPONENTS

Industrial areas Backlanes Green facades Connected canopies

New treéined streets Infiltration wells Blue corridors Swales Retention areas upstream



OverallProgrammeComponents thinkcity
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