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792,000 population

PENANG ISI_AND 303 square kilometers

61.84% of Penang Island
covered with natural/ green areas

ENVIRONMENTALLY SENSITIVE AREAS
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Land above 75 meters No development is
(250 feet) from sea level allowed on slopes
Al | is maintained as above 25 degrees,
) T B natural/ green area water catchment and
v N (restricted development) forest reserve area
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FLOOD IN PENANG ISLAND

Basedon Malaysian Department of Irrigation & Drainange there are
five type of floods in Malaysia, namely flash flood, monsoon flood,
mud flood, stagnhantflood and coastalflood.

Most common flood that happenedin Penanglsland are flash flood.
~lashflood are flood that occurin a short period which is in lessthan 6
nour.

n many flash flood casesthat occurin Timur Laut District and Barat
DayaDistirict, the flash flood water will completely subsidewithin the
period of 2 hours.
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MONSOON SEASON IN MALAYSI/

Wotrseason Pl Summes season A Flood usually occur in Penang

(High air pressure) ’ o (Low air pressure)

during the transition period

from the NortheastMonsoonto
. the Southwest Monsoon
«  betweenMarchto May and the

transition from the Southwest

Monsoon to the Northeast

Monsoonaround Septemberto

Novembelreachyear

.
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During this. monsoon transition
o _ | period, - heavy - frain and
(Low i pressure) : = thunderstormswill-usuallyoccur

and this sttuation will- invite the
_ " riskofflashfloods,landsliiesand
: -fallentreesin identified hot spot

Theformation of a the northeast monsoon and the southwestmonsoon Wifds n Malays&eas .
Annual averade rainfall | In Peninsular Malaysia‘is 2420mm. '

Longitude
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more frequent severe
storms, heavy rains
and floods
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THEDGE MALAYSIA IUKE 3,201
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CHANGE

IN MALAYSIA

A COSTLY PHENOMENON

of Malaya's Professor Dr Rajah Rasiah, the cumulative cost of

climate change for Malaysia without climate control policies
could reach RM40.1 trillion over a 100-year period {from 2010 to 2110).
For Asean, the cost could go up to RM151 trillion.

Under an optimal policy scenario (where policies exist to avert
global warming), the cumulative cost drops while econamic output
increases. Clearly, there is a price to be paid for environmental
destruction, in the form of negative consequences on economic growth,
rising healthcare costs and poverty Levels.

The direct impact of climate change is evident in the loss and
degradation of natural resources, environment and human health.
Extreme weather and natural disasters are threats to agriculture
and tourism, and can lead to Loss of human lives.

Malaysia's biggest prablem over the past two decades was
floads, according to Emergency Events Database (EM-DAT)
collected by Belgium-based Centre for Research on the “
Epidemiology of Disasters (CRED). ‘

ﬂ ccording to a 2016 research on climate change by University

81%

of Malaysians worry
about climate change,
according to a 2016
Merdeka Center
survey

st RM5.82 bil

4 Others

) L About 73% of damage
uffered by Malaysia over the
past 20 years from natural
disasters was due to flaods

In the last two decades,
floods have affected over

770,000

people

Las s sz s - . | CCMPILED B SAMUEL List | BFOUBASSISE SY HUSUL ALARESLL NOCR/TEE EDE

Natural disasters (including floods)

= L
CLIMATE  rws

billion

which is equivalent to

15.5
Equanimity yachts

(Based on Genting Malaysia
Bhd’s purchase price of
RM514 million)

The average damage
suffered by Malaysia over
the last two decades

0.13%

of GDP

TYPES OF FLOODS (1998-2018)

Flash
flood

flood

Cases 0 2 4 6 8 10 12 M 16 18 20 22

3
bl / FLOODS ARE MALAYSIA'S BIGGEST PROBLEM
¥
DEATHS FROM NATURAL DISASTERS Caused damage
(1998-2018) amounting to BY TYPE (1998-2018)

NATURAL DISASTERS

HOW DOES CLIMATE CHANGE
AFFECT MALAYSIANS?

A global problem seen from a local lens.

Sea Levels Rising Health Impact

Globally, sea levels are projected  With global warming, risk of

to rise another 30 - 122 cm by heat-related illness and death is
2100. Economic activity and high. Cities will experience the
tourism in Malaysia, with its large  worst impacts of heatwaves due
coast line, could be impacted. to the urban heat island effect.

Food Security at Risk
Climate change affects crop yield,
with 10-15% drop annually.
Unpredictable weather could put
the livelihood of thousands of
Malaysian farmers at risk

Frequent Flooding
Coastal cities such as Melaka,
Kota Kinabalu, Johor Bahru,
Kuching and low lying states
such as Penang, Kedah and
Kelantan are at enormous risk.

THE HIDDEN COST OF
CLIMATE CHANGE

The unpredictable weather could , 3 \\(/}
put at risk the livelihoods of ‘\5 \ N
! M
i

thousands of Malaysian farmers

Dengue outbreaks are heavily
linked with greater rainfall

Malaysia's healthcare system
already strained by Covid-19 couid
face greater challenges with vector

and waterborne diseases

™4

Sources: Astro Awani, New Straits Time, UNDP




FLASH FLOOD
81 SES OF e FORECAST?
wves overriow, Mg EARLY WARNING?

UNDER SIZE DRAIN . T

Some drains are not enough in capacity to store storm water during heavy downpour which cause it'overflow.
s |

RUBBISH 1 8

Rubbish that were thrown into the drain will cause blockage or slow down the flow of the drain. : ) ENGINEERING DEPARTMENT

CITY COUNCIL OF PENANG ISLAND
TIDE EFFECT

When high tide & heavy downpour ocecurs concurrently. _ : \@ O D c 0 N I RO L

POOR MANAGEMENT/CONTROL OF CONSTRUCTIC ; .
1GAT ON

1. FLOOB MITIGATION PROJECTS
: (ie;;upgrading the size of the drain,.construction of/a res'vervoir)

== DRAINAGE SYSTEM MAINTENANCE S
e (ie; structural repalrs and cleanlng of drains)

F LAS H F LO O . 7- 3. PLANNING PERMISSION CONTROL :

(ie; requirements for developers to upgrade the drainage systems carry-out flood mitigation
works at locations bordering the development area, design the drainage system according to

PREDICTION 7

e T



VIeral ISIan_d of Penang Objective Initiative 3D City View Contact Us
==l Majlis Bandaraya Pulau Pinang
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Landslide Information Weather Monitoring Disaster Monitoring Penang Tree Inventory
e system will offer an intuitive, user-friendly geo The Weather Monitoring Dashboard delivers real The Disaster Dashboard provides real-time PeTIS system is developed with the primary
i f time weather data and forecasts .. updates on natural disasters jectiv

The Weather Monitoring Dashboarddeliversreal-time weather data and forecasts
for Penang.enhancingdisasterpreparednessurban planning,and public safety by

providing accurate information for informed decisionmaking and community
awareness
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Weather Monitoring
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Weather Monitoring
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Wind Speed (km/h)

MBPP S31 PADANG KOTA
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Charts and Data Tables

] Maxar | Esri, TomTom; Garmifiy METI/NASA, USGS Powered by Esri




Weather Monitoring

Majlis Bandaraya Pulau Pinang

“ Indicator
\

Rain Rate Warning

Station v Daerah v Parlimen

Wind Speed Warning

emperature Warning

Active Stations

Charts and Data Tables

Earthstar C\eg raphics Powered by Esri




Weather Monitoring
Yol W Majlis Bandaraya Pulau Pinang
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Weather Monitoring
Yol W Majlis Bandaraya Pulau Pinang
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