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Introduction

Complexity of flood issue:



Introduction

What is flood resilience?
Refers to the ability of water and wastewater utilities to withstand a flooding event, minimize 
damage and rapidly recover from disruptions to service (for water sector). Utilities can build 
resilience by implementing mitigation measures. 
A mitigation measure can be an emergency planning activity, equipment modification/upgrade or 
new capital investment/construction project. 
Examples of mitigation measures include: 

 Emergency response plan 
 Barriers around key assets 
 Elevated electrical equipment 
 Emergency generators 

FLOOD RESILIENCE: A Basic Guide for Water and Wastewater Utilities, USEPA, 2014

Defined as sustainable measures that can be incorporated into the building fabric, fixtures and 
fittings to reduce the impact of floodwater on the property. This allows easier drying and cleaning, 
ensures that the structural integrity of the building is not compromised and reduces the amount of 
time until the building can be re-occupied.

Improving the flood performance of new buildings - Flood resilient construction, 

Department for Communities and Local Government: London, 2007



Approach

Approach to Flood Resilience?

FLOOD RESILIENCE: A Basic Guide for Water and Wastewater Utilities, USEPA, 2014

Improving the flood performance of new buildings - Flood resilient construction, 

Department for Communities and Local Government: London, 2007



Approach

Improving the flood performance of new buildings - Flood resilient construction, 

Department for Communities and Local Government: London, 2007



DID 
 PAVING TO A BETTER SUSTAINABLE SOLUTION ON FLOOD 

RESILIENCE

In a general procedure:

FLOOD RISK / 
HAZARD 
ANALYSIS

ON SITE 
EVALUATION 
- DAMAGES, 
LOSSES, 
CONSEQUENCES 

FLOOD 
RESISTANCE 
AND RESILIENCE 
MEASURES 

K     Quantity Control

Quality Control

Erosion and Sediment Control

Operation and Maintenance

Esthetical Value
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• 3 Type of Flood Map.

i. Flood Inundation Map

ii. Flood Hazard Map

iii. Flood Risk Map

FLOOD MAP



Flood Inundation Map

Flood Area

Process 
 drawn based on 

the  floods which 
have occur 

 observations in 
ground 

 satellite images 

Output 
 Area and extent 

of flooding.



Process 
 Generated through a 

combination of model 
of river basin 
hydrological input use 
hydrodynamic 
modelling. 

Output 
 Flood area. 
 Flood depth. 
 Flood velocity. 
 Flood Extent.

FLOOD HAZARD MAP
Definition: Flood Hazard Map is a map showing the areas that 
can be flooded based on probability (low, medium, high) with 
details including information of flood extent, water level, flow 

velocity and direction of flow.

(source: DID Manual, 2009)



FLOOD HAZARD MAP DEVELOPMENT IN MALAYSIA

Cabinet Meeting Result

Procurement of InfoWorks RS and CS 
Software by JPS

2009

2009

2009

2009

2010

2010

2010

2011

2012

2014

4 Flood Hazard Map were 
developed

2 in-house Flood Hazard Map 
completed

12 Flood Hazard Maps 
compeleted

Start in-house Hydrodynamics' 
Modelling

Flood Hazard Maps are included in the scope of the 
Flood Mitigation Master Plan

TOR that specific Flood Hazard Map 
is  prepared

MSAN Meeting Result2008

9 more Flood Hazard 
Map were developed

Flood Hazard Maps are widely used in the planning of 
RTB. FHM production continued .........



CATCHMENT 
AREA 

RIVER 
ALLIGNMENT 

RIVER CROSS 
SECTION

3D MODEL 
GROUND 
SURFACE 

STRUCTURE LAND USE SOIL RAIN 

ROAD AND 
CADASTRAL 

TIDAL

REQUIREMENT OF DATA TO PRODUCE FLOOD HAZARD MAP 



2-Yr. ARI 5-Yr. ARI 10-Yr. ARI

20-Yr. ARI 50-Yr. ARI 100-Yr. ARI

Flood Hazard Map produce in several ARI
1. Different Average Recurrance Interval (ARI) 

2. Flood Depth shown in 3 range of depth  :-

Colour 

code

1% probability2% probability5% probability

10% probability20% probability50% probability



Description of Flood Hazard Degree



2010 2011 2012 2013 2014 2015 2016
JOHOR
1. Kluang
2. Simpang

Renggam
3. Batu Pahat
4. Muar
5. Mersing
6. Sg Johor

SELANGOR
1. Sg Buloh
2. Sg Damansara
3. Sg Kuyoh

PULAU PINANG
1. Sg Pinang

KELANTAN
1. Pasir Mas
2. Tanah Merah

SABAH
1. Beaufort
2. Tenom
3. Sook
4. Moyog

KEDAH
1. Lembangan 

Sg Muda

MELAKA
1. Lembangan Sg Melaka
2. Lembangan Sg Kesang

SELANGOR
1. Lembangan Sg Selangor
2. Lembangan Sg Labu, 

Sepang

PERAK
1. Lembangan Sg Kerian
2. Lembangan Sg Kinta

KEDAH
1. Lembangan Sg Kedah
2. Lembangan Sg Pendang

PERLIS
1. Lembangan Sg Perlis & Sg 

Arau

NEGERI SEMBILAN
1. Lembangan Sg Linggi

JOHOR
1. WPI-Skudai
2. WPI-Sg Plentong
3. WPI-Sg Melayu

TERENGGANU
1. Lembangan Sg Setiu

PAHANG
1. Lembangan 

Sg Pahang 

MELAKA
1. Lembangan 

Sg Linggi 
(Hazard & 
Risiko)

SELANGOR
1. Lembangan Sg 

Langat

PAHANG
1. Lembangan Sg 

Kuantan

TERENGGANU
1. Lembangan Sg 

Kemaman

TERENGGANU
1. Lembangan 

Sg 
Terengganu

12 Maps 5 Maps 14 Maps 1 Map 1 Map 3 Maps 1 Map

LIST OFFLOOD HAZARD MAP & FLOOD RISK MAP (RMK 10 dan RMK 11)

Map Completed Implementation

Hazard Map 37 2

Risk Map 1 2

2017 
KELANTAN
1. Sungai Kelantan Catchment ( Hazard Dan Risk )
PAHANG
1. Sungai Pahang Catchment (updating) ( Hazard & Risk )



PETA HAZARD BANJIR
SG. TERENGGANU (KUALATERENGGANU)

100 YEARS ARI

Example of Flood Hazard Map



Flood Risk Level 
Zoning

Process 
 generated using 

hydrodynamic modelling 
methods 

 The combination of Hazard 
Map, Flood map and 
Vulnerability Indices

Output 
 Assets zones at Risk

FLOOD RISK MAP
“Flood risk is the combination of the probability of a flood event and the 
potential adverse consequences to human health, the environment and 

economic activities associated with a flood event.”
Reference: Europen Flood Directive



Flood Hazard Map
Vulnerability / Indices 
Map 
1) Socio-economic
- Population
- Economy activity and 

asset

2) Environmental issues
- Agricultural area
- Industrial and urban 

area
- Residential area

Flood Risk Map

FLOOD RISK MAP



Flood Risk Maps



Approach
Approach to Flood Resilience?

PISMA
- Drainage master plan (MSMA concept)

- References to stakeholders in planning physical 
project development.

MSMA
Guidelines for stromwater management.

SUSTAINABLE STORWATER SYSTEM
-To control the occurrence of flash floods and 
impacts to local residents.

- Improve landscape and ecological 
environment.



Urban Stormwater Design References for Malaysia :

1975 2000 2011

Urban Stormwater Management 

Practice in Malaysia 

2001 – Arahan Kabinet
Malaysia penggunaan
MSMA serentak di 
seluruh Malaysia

2005 – Kelulusan MNKT  
untuk ESCP dijadikan
syarat kelulusan kerja
tanah di PBT

2007 – Syarat utama dalam
semua kelulusan
pemajuan tanah OSC

2011 – Pelancaran MSMA 
Edisi ke-2



K     Quantity Control

Quality Control

Erosion and Sediment Control

Operation and Maintenance

Esthetical Value

1

2

3

4

5

MSMA Components

Urban Stormwater Management 

Level

on-site storage

community storage

regional storage

Regional

On-site

Community

Control at 
source



Quantity 
Control

Quality  
Control

GIS
Database

1 2 3

WATER QUANTITY
DRAINAGE MASTER 

PLAN

WATER QUALITY 
MASTER PLAN

DRAINAGE ASSET 
INVENTORY SYSTEM

• Determine flood area and its cause.

• Propose measures to avoid / alleviate flash flood 
occurrence

• Identify measures to improve water (runoff and 
river water) quality 

• Identify potential runoff as a clean water to be 
used.

• Identify the drainage below the required capacity

• Identify urban drainage network for new 
development area

• Urban drainage Asset Inventory for studied  area.Reference for state governments and local 
authorities 



Tebrau dan
Plentong

1. Semenyih, 
2. Selayang, Rawang dan

Kuang

Cameron 
Highlands 

Kuala Terengganu

1. Sandakan,
2. Lahad Datu, 
3. Putatan dan Kinarut

1. Sri Aman, 
2. Betong, Saratok, Spaoh & Debak
3. Limbang, 
4. Serian
5. Lawas

Kota Bharu

Bagan
Datuk

6. Sarikei dan Bintangor

No. State Study Area

1. Perlis
Kangar, Arau dan Padang 

Besar

2. Perak

1. Parit Buntar dan Bagan 
Serai
2. Ipoh
3. Manjung, Lumut dan 

Sitiawan

3. Selangor

1. Klang
2. Sungai Besi dan Seri 

Kembangan
3. Bandar Sungai Buloh
4. Kajang

4. Sabah
1. Tuaran, Mengatal dan 

Talipok
2. Tawau

5. Sarawak
1. Kuching dan Kota 

Samarahan
2. Miri

6. Johor Pasir Gudang

7. Kelantan
1. Tanah Merah
2. Pasir Mas

8. Terengganu Dungun

9. Pahang Kuantan

17 STORMWATER MANAGEMENT AND 

DRAINAGE MASTERPLAN STUDY HAD 

COMPLETED UNTIL 2010

In Progress

Not yet started



Flood Proofing Guideline

Community-based 
program-

Public Awareness and 
Preparedness





Forecast 
Rainfall

Observe 
rainfall, 

evaporation, 
soil moisture

Observed 
water level, 

flow

DETECTION

Flood MapForecast water 
level

Maklumat Real Time

Topography, 
landuse,
terrain

River 
profile

FORECASTING Validasi dan Simpan Data 

Tidal 
level

WARNING AND 
DISSEMINATION

Communication                  Big Data Analysis

FORECAST DATA CENTRE

Communication & Big Data Analysis

PRAB MAIN COMPONENT



Danger Level

Warning Level

Alert Level

Origin time line of 
forecast

Observed 
WL

Simulation

OUTPUT OF FLOOD FORECASTING MODEL

EXAMPLE OUTPUT MODEL OF SG. 

KELANTAN
Kuala Krai

INPUT DATA (NWP & RADAR –

MET MALAYSIA) FOR PRAB 

SISTEM



CONCLUSION

FUTURE FLOOD RESILICIENCE 

MALAYSIA  
STANDARDS

LAW / REGULATION / 
ENFORCEMENT

INTENSIVE AWARENESS 
PROGRAM

CURRENT’S FLOOD RESILICIENCE 

Material standard for flood resilience

Furniture material for flood resilience

Local authorities  

Consultants / researcher

Comunities
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