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~lood Situation in Malaysia
~lood Management in Malaysia

Preparation of Kota Tinggi town
~lood Hazard Map

. Progress
. Challenges
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Stormy Sunday

This picture shows a section of Taman Tun Dr
Ismail Jaya in Shah Alam, Selangor, submerged
in floodwaters. The picture was taken at 11am
after Sungai Damansara overflowed its banks
due to unusually heavy rain which started at
3.30am yesterday.

> More than 9,000 people
evacuated in Shah Alam

Over 3,000 houses damaged
and over 1,000 vehicles submerged

Floods caused closure of Federal
Highway Route Il near Batu Tiga,
Shah Alam and New Klang Valley
Expressway near Bukit Jelutong
interchange

Roads closed for eight hours

> Unusually heavy rainfall caused
Sungai Damansara to overflow

See Pages 3, 4, 30 and 31 for reports and pictures
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FLOODS IN MALAYSIA

Climate:
THAILAND
{K' Annual Average Rainfall
£'S Peninsular Malaysia 2,500 mm
. T—— Sabah 3,000 mm
e Sarawak 3,500 mm

Extreme Events
600 mm in 24 hours,100 — 200 mm in 1-2 hours

*Heavy Rainfall during North East Monsoon
Y pSE j"‘MSEd‘ affecting East Coast Stat (Widespread
floods)

sIntense rainstorms during inter monsoon
periods of April-May and August-October
(causing flash floods in major towns)

Topography

 Hilly upper reaches
* Normal sloping middle reaches (1 in 2,000)
» Gentle sloping lower reaches
(less than 1 in 5,000)
» Mostly subject to tidal influence downstream

Shallow river bed in flood plain due to
sedimentation

High tidal influence can cause flooding in
coastal areas




Annual Flood Damage - RM 915 Million
Flooded areas - 29,720 km=2
No. of People Affected - 4.84 million

* Based on the study ‘Updating of Flooding Conditions’(2002)




Management of Floods

e Curative measures
e Preventive measures
e Flood emergency response




Curative Measures (structural measures)
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Policies, Guidelines,Laws

Urban Stormwater Manual
(MSMA)

IRBM
Controlled development
Enforcement
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New guidelines for developef's

DID manual introduced in move to stop urban flash floods, preserve environs
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DEPARTMENT OF IRRIGATION AND DRAINAGE
MALAY SIA

URBAN STORMWATER MANAGEMENT
MANUAL FOR MALAYSIA



MASMA PRINCIPLE

Managing runoffs

i As more and more porous land is paved over, rainwater that used to soak into the ground
RE NG I" THE nAl" s speeds off unhindered instead. Drains and rivers have to be enlarged to quickly cart
away the runoff but this merely causes flooding elsewhere. Now, a new drainage
B - approach aims to do just the opposite, by encouraging storage and infiltration of runoff.

Grassed areas slow the flow of
stormwater as well as allow
ground seepage

Ponds and wetlands hold excess
stormwater and provide green space and
wildlife. Aquatc plants help to
ts from runofi
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sieve out litter, grit,
sadiment and oils from §
stormwater ;

B CA

Gross pollutant traps §
¥

A gravel trench allows roof
runoff to seep into soil.
Overflows will be
channelled through porous
pipes into soakaway pits, a

ravel-filled compartment
'or additional storage and
infiltration.

Swales are grassy ditches. Buried modular units,
usually made of durable plastic, capture runoff for
gradual release. The surrounding soil filters out
contaminants in the water. Excess runoff will fiow
into retention ponds or wetlands.
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Landscaped Retention Pond



Underground Tanks
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River Basin Master Plan
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NEW STRAITS TIMES
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Master plan

for river basins

Monitoring land use for development

By Jaswinder Kaur
??m&@é?ri:‘ﬁ.fﬁm‘ﬂ.mﬂ

EINABATAMNGAN, Mon. The
Drainage and Irrigation Depart-
ment will formlate a master plan
an land use at 150 river basinzs in
the country, its director-general
Diatuk Keizrul Abdullakh said.

The mazster plan would becomes a
aziz for all local authorities to uze
as it was impoesible for the depart-
ment's enforcement officers to
monitor the almost 12,000 rivers in
the couniry.

He znid a master plan was neces-
sary as "averv inch"™ of the country
was part of a river basin and all ac-

About 40 people representing
government agencies, NON-EOvVern-
mental organisations, students and
members of the media participated
in the expedition which was organ-
1sed by DID under the ™ Love Owr
Hiver' cimipaign,

Eelzral safd integrated plans
wonld be made for major rivers
like Sungal Klang and Sumgal Lan-
gat in Selangor first, while in Sa-
ah, the plan would be for Sungail
Kinabatanegan which, at 580k, is
the longast river in the State,

He zaid the department aimead o
rehabilitate rivers back to Class
Three and then down to Class Two.

{Class (e refers ta pristine riv-

DD sees rivers &5 a heritage we
should care for. Rivers provide 95
per cent of our drinking water
while the remaining two per cent
is from underground water,” Kejz-
Tl sai.

“Hivers ape alao a source of pro-
tein in terms of Fish, and provides
recreation, economic Neome, eco-
tonrism and transportation” he
added.

Mannan, who representecd Depi-
tv Chief Minister Datuk Lajim
Dkin, said the Government was
committed in 1tz elffores to keep riv-
ers clean.

“Tn 1998, the State Government
passed the Watar Resources Enact-

National Water Resources Council at its meeting

on 29 July 2003 agreed to the preparation of

River Basin Master Plans



FLOOD EMERGENCY
RESPONSE

INVOLVES AN ORGANISED
APPROACH

AIMED AT MINIMISING DAMAGE
DURING FLOODS

THE KEY IS PREPAREDNESS (FHM??)




Best Practice in Flood
Preparedness

1) Before Flood
i) During Flood

1) After Flood




Before Flood

a)

Rivers and drain should be obstacle free through regular
maintenance and supervision

Rivers and coastal bunds checked.

Infrastructural set up checked such as dams, pump stations,
flood monitoring stations, communication facilities, boats,
mobile pumps, and flood-fighting materials like rocks,
sandbags and others

Inventory updating of flood forecasting and warning
monitoring system, flood prone areas and aid facilities.

Preparation of the DID flood emergency response
mechanism such as set up of emergency/flood surveillance
teams, Flood Operation Manual, District/State/Federal Flood
Operation Centre,flood emergency operation training.




During Flood

a)

Continuous Flood Operation
Flood fighting

Collection, dissemination and documentation of flood
Information such as flooded areas, number of people and
roads affected, alternative roades, flood mitigation
measures.

After flood

a)

Physical restoration such as repair of facilities

Compilation of Flood Information

Flood analysis- causes of flooding, identify possible
measures

Flood assessment




DID'S OPERATIONAL STANDING ORDER FOR
DISSEMINATION OF CURRENT RIVER LEVEL INFORMATION

District Operation
District DID

River Level Reader District Control

Centre (Police)

Telemetric System State DID State Operation Room

Contingent Control
Centre (Police)

() : When river level exceeds
Warning Level Operation Room
(1) : When river level exceeds National Security
Danger Level Division

DI A et s Malaysian Control

Centre




TELEMETRIC SYSTEM
Peninsular Malaysia

PETA Va
SISTEM RAMALAN BANJIR TELEMETRIK

(SEMENANJUNG MALAYSIA)

International Boundary
State boundary

River

Telemetry system

SEMPAEDEN MHEGERI
SUNGA]
FAMGHALAR SISTEM RAWsLAN BANJIR TELEWMITRIK




Flood Warning
Boards

PAPAN AMARAN BANJIR
KG. SIREH A

KAWASAN INI AKAN DIBANJIRI SELEPAS
15 HINGGA 14 JAM DARI WAKIU BACAAN

ARAS ATR DI KUALA KRAT

ARAS AIR DT KUALA KRAT

32 m KE ATAS aras
29 m HINGGA 32 m aras [
26 m HINGGA 29 m aras [
23 m HINGGA 26 m ARas [

Sg.Kinabatangan di o

Balat is at 10.49m. st Py St -Werotl et apr
exceeded the alert level
by 0.49m on 24/09/2003

08:00

File Edit Wiew Favortes Tools Help
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N Jabatan Pengairan Dan Saliran Malaysia
w {Department of Irrigation and Drainage Malaysia)

= % Online Flood Info 8 Other Links % Secondary Server
[0 Rainfall & Water Level

|o Flooded Areas

|0 Flonded Roads

10 Landslide Risk

Welcome to [8 flond Camers rmation Webslte

Thank you fof2 Dot3base Query which is maintained by the Hydrology and
& Drought Monitoring

Water Resourls o ar Forscast

Malaysia. The hydrologic data is updated at regular intervals (hourly to daily)

partment of Irrigation and Drainage (DID),

from over 300 Remote Telemetry Units (RTUs) located at strategic points
nationwide. Data is transmitted by various means depending on the most reliable
system of telecommunication such as UHF, YHF, telephone or satellite. The Master
Telemetry Unit (MTU) in each state DID office receives and displays the data for

local use. An automatic emailer program in each state DID office sends all the
data through the internet to the Hydrology and Water Resources Division of DID in
Kuala Lumpur that operates a Centralized Flood Monitoring System (See Diagram).

Heavy rains and the subsequent high river flows are the major causes of flooding
and landslides. The Online rainfall data displayed through this website are useful
indicators of potential flooding or landslides. The Online river level data at key

INFO-BANJIR |

SMS sent to w

Department of Irrigation and Drainage,

KM 7, Jalan Ampang, 68000 Ampang, Kuala Lumpur.
Telephone:  (603)-4255 2613
Fax: (603)-4256 3735
Email: chongsf@did meoa.my

5 a

B Internet.




Roles of flood hazard map

For residents

(1) Hazard maps offer information on flood damage prior to a
disaster, raise awareness of disaster prevention among the
residents and encourage residents in normal times to be aware of
the need to prepare for voluntary evacuation.

(2) Hazard maps ensure that residents smoothly and promptly
evacuate at the time of a warning and the occurrence of a

disaster, resulting In a reduction in the damage.

Administrative bodies (persons in charge of disaster
prevention)

(3) Through the preparation of flood hazard maps, administrative
bodtl_es %ror_no e administrative disaster prevention measures on a
routine basis.

(4) By using flood hazard maps, administrative bodies can respond
Feb quickly and efficiently at the time of a warning and the
2007 occurrence of a disaster.
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» Located on the east of Johor
state

» 65 % surrounded by the sea
»In the Johor River Basin

»Kota Tinggi as the
administrative centre

» Developing rapidly
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INTRODUCTION TO I
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Areas frequently flooded in
Johor River Basin

Bandar Kota Tinggi
Kampung Sg. Telor
Kampung Tembioh
Batu 1, Jalan Mawali
Taman Mawali

Kg. Sg. Berangan
Kg Semangar Dalam
Kg Semangar Luar
Kg Jawa

Kg. Kelantan
Kg. Sg Sembilang
Kg Sri Jaya

Kg Rantau Panjang
Kg Panti
Kg Batu Empat




Population _ |
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Projected in 2010 A% N A P |
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STUDY LIMIT FOR KOTA TINGGI TOWN
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DUK SALIRAN BANDAR KOTA TINGGI
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*Kota Tinggi Local Plan Study
(1998)
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Main drainage system in the Kota Tinggi town is Johor river
which flows from Linggiu/Sayong Kluang river basin.

Johor River ( Kota
Tinggi town):

Sungal Permandi
Sungai Kemang
Sungai Kg Kelantan
Sungai Bang
Sungal Tembioh
Sungail Damar




Reasons for Flooding

Lack of drains
Inadequate capacity of waterways and rivers
Infrastructure crossing waterways

Tidal effects

Debris which impede free flow
Rapid urbanisation

Areas of low elevation




Overflowing of Johor River
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FLOOD RECORDS

» December 1948
December 1969
November 1979
December 1982
December 1983
November 1989
December 1991
December 2003
January 2004
March 2004
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KOTA TINGGI - INUNDATION MAP
10 Years Flood

Flood Levels
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KOTA TINGGI - INUNDATION MAP
25 Years Flood

Flood Levels
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Flood occurrence In
December 2006




High rainfall between 17/12/2006 — 20 /12/2006 ( 1900 hrs)

TARIKH LAYANG-LAYANG ULU SIBOL B/BESAR

BNDR. K/TINGGI

17/712/2006 66.00mm 33.00mm

18/12/2006 52.00mm 23.00mm

19/12/72006 176.00mm 219.00mm

20/12/2006 73.00mm 78.00mm
367.00mm 353.00mm

AVERAGE MONTHLY RAINFALL

29.00mm

47.00mm

200.00mm

69.00mm
345.00mm

: 200.00MM

48.00mm

43.00mm

157.00mm
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Sg Johor dl Kota Tinggl Water Level Graph From 28/11/20086 19:00 To 20/12/20086 18:00
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Highest level at 5.0m on 21/12/06



Flood occurrence in January 2007

(second wave)




PARAS SUNGAI JOHOR DI BANDAR KOTA TINGGI
12/1/2007 hingga 15/1/2007
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Highest level at 5.45m on 14/1/07 — paras sungai masa banjir

—— paras normal




RAINFALL READING FROM
11/1/2007 TO 15/1/2007

STATION

LAYANG-
LAYANG 133

ULU SIBOL 123

BUKIT
BESAR 134

KOTA
TINGGI 141

11/1/07

12/1/07 13/1/07 14/1/07

106
255

213

111

87
82

48

52

17
46

35

57

15/1/07 JUMLAH

345
511

433

373




Worst in Kota Tinggi’s history

; 4 !“J!‘hw"

SEC OND ® JOHOR SENT REELING

AGAIN BY FLOODS -

WAVE ® THOUSANDS FLEE BACK
STRIKE S TO EVACUATION CENTRES
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KOTA TINGGI BRIDGE ACROSS SUNGAI JOHOR

NORMAL CONDITION FLOOD ON JAN 2007




KOTA TINGGI BRIDGE ACROSS SUNGAI JOHOR

FLOOD ON 1968

FLOOD ON JAN 2007




FLOODING IN KOTA TINGGI







LEGEND DESCRIPTION CONTACT NO.

FLOOD 07-8893122

COMMAND 07-8893123

CENTRE 07-8893124

07-8893125

ROYAL 07-8831222

MALAYSIA 07-8831223

POLICE 07-8836860

07-8836733

07-8831221

FIRE AND 07-8831444 = oo
@ RESCUE o0
DEPARTMENT (=]
== KG. JAWA
@ HOSPITAL 07-8831320 050
o ooo

DISTRICT 07-8835536
@ SOCIAL
WELFARE
OFFICE

GoegoenNo (o
Sodnn,

Ganog

LADANG SWEE HOE

B,

o
=
&
&
S
Q

7

o

LIST AND LOCATION OF RELIEF CENTRE

DESCRIPTION CONTACT NO. FAssiN

Assembly Hall 019-7704930 + 1000

New Kota Primary 0137610783

School, Kota Kechil 019-7460736

019-7781200
Community Hall 0167220701 + 700

Kota Kechil 013-7734896

012-7406695
Community Hall 0197422717 + 800

Taman Kota Jaya 019-7773748

019-7135090
Community Centre 019-7084545 * 100

Taman Sri Lalang 019-7366748
Arabic Secondary 019-7422717 + 200

LADANG/KOTA TINGGI A School, Taman 019-7773748

o Kota Jaya

a4 ‘Assembly Hall Tun 019-7084545 + 1000

. ii Habab Secondary 019-7366748

— \ School
\ O

| o Assembly Hall 016-7220701 * 1000

2\ | Technical Secondary | 0137734896

“\7 School
LEGEND Tg. Putus

Community Hall, 019-7781200 + 400

019-7304464

—  ROAD S Kampung Makam

Assembly Hall 019-7473981 * 1000

RIVER v - of Laksamana 019-7422515

| Secondary School
INUNDATION ? Sultan Ibrah 010-7200505 1000
( ultan Ibrahim - :
RIVER Community Hall 019-7073275

-

I;LOOD HAZARD MAP FOR KOTA TINGGI TOWN
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FLOOD RELIEF CENTRES

DESCRIPTION

CONTACT NO

Assembly Hall New Kota 019-770 4930

Primary School, Kota Kechil

Community Hall, Kota Kechil

Community Hall, Taman Kota
Jaya

Community Centre, Taman Sri
Lalang

Arabic Secondary School,
Taman Kota Jaya

Assembly Hall Tun Habab
Secondary School

Assembly Hall Technical
Secondary School

Community Hall, Kamapung
Makam

Assembly Hall of Laksamana
Secondary School

Sultan Ibrahim Community
Hall

013-761 0783

016-7220701
013-7734896

019-7422717
019-7773748

019-7084545
019-7366748

019-7422717
019-7773748

019-7084545
019-7366748

016-7220701
013-7734896

019-7781200
019-7304464

019-7473981
019-7422515

019-7200505
019-7073275

CAPACITY
(PEOPLE)

1000

700

800

100

200

1000

1000

400

1000

1000




Description

Contact No

FL.OOD
COMDNANID
CENTEE

07-859 3122
07-859 3123
07-8509 3124
07-859 3125

EOYAT.
DAT AYSIA
POLICE

07-883 1222
07-883 1223
07-883 6560
07-883 6733
07-883 1221

FIRE AMND
REESCUE
DEPAETMENT

07-853 1444

HOSPITAT.

DISTEICT
SOCLAT.
WELFARE
OFFICE




INFORMATION ON EVACUATION
CENTRE
MUKIM BANDAR ZONE

1 Name of Evacuation centre . Dewan Serbaguna Taman Kota Jaya

2. Area : 55m x 28m 3. Capacity . = 800

4. Sanitary facilities : 5 male 5 female

5. Electricity . Available

6. Cooking facilities : Taman Kemang resident association

7. Praying facilities . Bilik Solat Dewan

8. Name of village head : Tuan Haji Rahman

9. Zone officer . 1. Encik Hairudin bin Hj Aripin - 019-7422717

2. Encik Prasadh a/l K.V. Pillay -019-7773748

3. Puan Murukasvary a/p Thanarajan - 019-7135090
4. Tn. Hj Mohd Amin @ Hasnat bin Sulaiman - 07-

8831719
5. Tn. Hj Abd. Latip bin Al - 019-7435159

10. Assistant Zone officer . 1. Encik Md Khisban bin Abu Yamin - 017-7163444

2. Encik Azman bin Hj Abdul Rahman -
3. Encik Soffian bin Mohd Yassin - 013-7980474
4. Cik Halina binti Hussine - 019-7666286



INFORMATION ON EVACUATION
CENTRE
MUKIM BANDAR ZONE

. Name of Evacuation Centre : Sekolah Menengah Agama ( Arab )
Taman Kota Jaya

. Area »42m X 7m 3. Capacity

. Sanitary facilites : 3 male 3 female

. Electricity . Available

. Cooking facilites . Jawatankuasa Taman Kemang

Praying facilites : Surau Taman Kota Jaya
Name of village head . Tuan Haji Rahman

. Zone officer 1. Encik Hairudin bin Hj Aripin - 019-7422717
. Encik Prasadh a/l K.V. Pillay - 019-7773748
. Puan Murukasvary a/p Thanarajan - 019-7135090
. Tn. Hy Mohd Amin @ Hasnat bin Sulaiman - 07-8831719
. Tn. Hj Abd. Latip bin Ali - 019-7435159

10. Assistant Zone

Officer : 1. Encik Md Khisban bin Abu Yamin - 017-7163444
. Encik Azman bin Hj Abdul Rahman -
. Encik Soffian bin Mohd Yassin - 013-7980474
. Cik Halina binti Hussine - 019-7666286




Procedure on preparation of flood hazard
[r12103

Establish location for a flood hazard
map based on certain criterias

Done

Collection of data

Data and information need to be
updated

Establishment of preparation conditions

To be reviewed

Review of information on inundation

To carry out modelling

Review of information on evacuation

Done

Review of an outline plan for the
flood hazard map

To discuss further

Systematization of issues related to
disaster prevention

Can be raised through the Flood
Commission

Preparation of a basic plan for the flood
hazard map

Done

Dissemination of the flood hazard map
for residents

Through local authority (not yet)

Use of the flood hazard map by
residents and administrative bodies

Not yet. Promotion needed




Challenges

» Acceptance of local authorities
» Acceptance of residents

e Continuous programme on flood awareness
and preparedness




THANK YOU




