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Water, water, water everywhere
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30 san for delivery

to your doorstep

HOT FROM SPORTS

Bon dp_pet
Nothing bugs
celebrity chef
Anthony Bourdain

ENTERTAINMENTPG3O
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arget
nside Syna

ORLDPGL2

worsen

24,000 in three states evacuated,
exam students spend night in school

| PENANG: Floods drove somie 24,000 peoples  tions contre gove the breakdown: 150 fror
from their homes in three northero states Seborang Peral Uisra, 1498 from Seheran
ieer The weekimid and theew train schedules Peral Temsil, and 886 from Seberming Pera
[ alf track Balmtnn

This comfinmeus rain over the post fow s of 1pm pestenby, the wabter leml o
days chused rivers to bursl thoir bank Sumisitl Pinang Tunggil, Sungai Bumbim
belnging misery o mapy parts of Pennng,  Lima, Suigal Aoo Biede, - Sunegal Juro s
Basdmb i | noy |I| i1y Perah, Sungal Jurjung went past the dange) e

Fu (L FTHT L ihing e Pendlnian spilling into sesely setibsmenis
"'.1 nengah Hendah (PMEY 2xamination Deputy  Prime Minister Dalok Ser
| beh starts todey, it conld not have come-at - Abdullah Almad Badawl, wh b=t M-
Y W Ll Hepaln Batas, and Penang Chief  Mimisae

Thivse i the wiorst-hit disricts of Kedah  Tan Sei De Eoh Tso Eeon visiled this alleces
were forced to spend an uncomfortable nipht  areas as well a8 the svacuafion centres et
in thetr schood 20 they could take the:exami tepiday
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Stare:

the people’'s paper

" No. 15568 Saturday February 16 2002 PP1641/3/2002
Peninsula AM1.00 / Sabah RM1.50 f Sarawak RM1.50

DRIER DAYS

Brace for
water cuts
during
long, hot spell

KUALA LUMPUR: Brace yourselves for hotter
weather and drler days over the next few
months, and face the possibility of water ratio-
ning 4% catchment arcas dry up.

Malacca, which faced ils worst water crisis in
1991, iz alread cing the brunt of the unvielding
weather and sel up water crisis commitiaeas at
the state and district level.

The Malacéa Water Corporation (PAM) &n- |

pounced vesterday that rationing might be
imposed within 13 days as the level-at the state’s
main drinking water source - (He Durian Tunggal
dam = was expected to drop to “erisis level” winch
is 6% of full capacity.

A Meteoralogical Services Department spokes-
man here said the weather from May until the end
of the Fear was likely to be much drer than last
vear due to the El Nino phenomennn,

“We are monitoring the index situation to
see the sutlook of the El Nino event," he told The
Star vesterday.

He said most of the departonent's 33 monitoring
arationg nationwide had been recelving abnormally
lower rainfall since early this month.

“0yr monitering stations have been recording
less than hall the average monthly rainfall level

Dollah: No special
treatment for PAS
— NATION, Page 4

We still need Indon
labour, says MEF
~ NATION, Page 7

Galloping CI flirts with
12-month high
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Senior citizens hard hit by water rationing
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Dry spell can hit
Kedah’s 63,000
padi farmers soon

Planting season delayed by a month

By Abdul Razak Ahmad

PRl S, OO R

ALDR STAR, Wed. — The current
dry spell, which has led to water

| shortages in several states, can
soomy affect Kedah's 63,0000 paxii
farmers,

Authoritias aré delaving the mexl
padi planting season Yy 4 month
while awaiting water levels -al its
three dams to rise.

The Muda Agricultural Develop
ment Authority (Mada) deputy En-
ringering Department head Teoh
Wene Chaw said water from the
dams wotild he released for wse in

| padi planting in three stages. begin

ning on March 25 followed by April
| B 142

Teoh sald Mada originally sched-
nled to besin releazinge thie water
from Friday, but decided to delay it
aa the water [evels were currentliy
lower than at the same time last
WAL,

“Ar =uch, we hope the [afmers
will take exira measures 0 prevent
wastage of the watoer. "

Podi farmers in HKedah plant
{arice a vear, with each seeding ex
ercise apaced about six months
apart. The next padl planting ‘sea-
gotl 15 in Seplemiber.

Teok said although the water lev-
gla-at the dioms were currently sat:

isfactory, prolonged lack of rain for
the mext few months could lead to
shortages during the next planting
SEASOIL.

The Pedu diam 1= now registering
an 87 per cent water level, with the
critical tevel al S per cent.

The Muda dam was at 56 per cent
capacity, six per cent over the critd
cal level, while the Ahning dam
Wan FeEistering an 80 pErcant wa
ter level, with the critical Ievel at
al per cent,

Teoh said despite the low water
levels gt the Pedu and hoda daons,
non-asricultueal users newd not
worry as water supply wasstill
comfortably above danger levels Tor
the next few months.
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CONTENTS

 The flooding problem in Malaysia
e Causes of flooding

e Strategies to overcome the
problem
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e Curative measures

e Preventive measures
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LANS Koperal Shamsuddin Jusoh menyampaikan makiumat mengenai banjir di Basut n1.~'3r-F.‘,|1':Jr'-EI':&_E_’I_ E;IETILIJI ;ELWE] m
selepas Balai Polis Trafik Bosut dinaiki air sedalam 0.8 meter, semalam. Semus komputer di balai polis 1T jug:
ditenggelam| air dan tidak dapat digunakan. - Gambar Shahrizal Md Noor
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Typhoon Greg, Sabah
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Two boys drown as tloods worsen
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Number of evacuees rises to
705 due to heavy downpour
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Flood Impacts

e Flooded area - 29,720 km?2

9% of the total land area of Malaysia
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Flood Prone Areas in Peninsular Malaysia
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Flood Prone Areas in Sabah & Sarawak
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Flood Impacts

 Flooded Area - 29,720 km?
9 9% of the total land area of Malaysia

4.9 million (20 %) people affected
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Flood Impacts

 Flooded Area - 29,720 km?
9 9% of the total land area of Malaysia

4.9 million (20 %) people affected
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 Average annual flood damage for
country Is estimated at RM 1 billion
(US$ 263 million)




Causes of Flooding

®» Natural Phenomenon

® Human Activities
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I—— Causes of Flooding
® Natural Phenomenon
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Kuala Lumpur in 1926
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Muda River 1949
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Kuala Lumpur 1971



I—— Causes of Flooding
J

Natural Phenomenon

- Heavy Rainfall
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26 April 2001

Location of Rainfall Rainfall Return
Rainfall Station| Duration | Intensity Period
JPS Ampang 1 hour 103mm 50 years
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Pahang - December 2001

Location of Rainfall Rainfall Return
Rainfall Station| Duration | Intensity Period

Ulu Tekal 1 day 321 mm 100 years

Kuantan 2 days 528 mm 50 years




Rainfall at JPS station (KOMTUR, Kuantan)

350-

341 mm 308 mm

300-

2507 220 mm
200-

1507
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SUMMARY OF RAINFALL AND RETURN PERIOD (mm)

October 2003

No | Rainfall Station District 2/10 | 3/10 | 4/10 | 5/10 Total 3 Days Return
(2-5 Okt) Rainfall Period
(Maximum) 3 Days
(Maximum)
1 | Ladang Victoria | Seberang Perai Utara 38 | 122 | 177 |64 401 363 >100
2 | Pinang Tunggal | Seberang Perai Utara 58 | 149 | 195 | 127 529 471 >100
3 | Bumbong Lima | Seberang Perai Utara 93 138 | 110 |72 413 341 100
4 | Ara Kuda Sebarang Perai Tengah | 95 | 105 | 293 | 114 607 512 >100
5 | Simpang Ampat | Seberang Perai Tengah | 127 | 108 | 139 | 49 423 374 >100
6 | Pulai Baling 28 |29 101 | 22 180 150 normal
7 | Kuala Pegang Baling 43 | 56 120 | 27 246 219 50
8 | Jam. Syed Omar | Kuala Muda 32 |79 148 | 57 316 284 >100
9 | Kedah Peak Kuala Muda 147 | 238 | 252 | 128 765 637 >100
10 | Sg. Petani Kuala Muda A7 | 124 | 177 |68 416 369 >100
11 | Pendang Kota Setar 34 |72 41 |15 162 147 normal
12 | Alor Setar Kota Setar 33 |60 33 |26 151 125 normal
13 | Sik Sik 96 |80 220 | 85 480 396 >100
14 | Jeniang Klinik Sik 71 190 115 | 96 372 301 >100
15 | Kulim Kulim 12 |74 242 | 77 403 392 >100
Arithmetic Average 69 | 103 | 148 | 71 390

Catchment Rainfall




o
>
&
@®
=
=
%)
O
®)
O
LL

Flood Occurrences by Heavy Rainfall

Date Location Rainfall |Monthly average
Intensity Rainfall
26/04/01| JPS Ampang 103 mm/1 hr 288 mm
17/09/95 Butterworth 350 mm/day 338 mm
04/09/99| Bayan Lepas 288 mm/day 339 mm
22/12/95| Petaling Jaya 169 mm/day 263 mm




I—i Causes of Flooding
9

Natural Phenomenon

- Rainfall
- High Tides
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Floods in Malaysia
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BANJIR akibat kenaikan ai tiba- :
jejantas di Pelabuhan Klang, ;E':“"E;"“ ba-tiba mengakibatkan kesesakan lalu lintas yang teruk di sepanjang

Penduduk kelam-kabut
dilanda air pasang

Port Kelang October 1999
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Causes of Flooding

® Human Activities

- Change in Land Use

» Tekam River Experimental Basin
Study (1977-86)

» Studied effects of landuse changes
on hydrological regimes, soil fertility
and water quality

» Jungle — Land clearing — Plantation
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Some Results of Tekam River Stud

Streamflow
Water yield declined but >
pre-clearance stage
Peak flow - ditto -
Time to peak | by2hrs

River sediment

sediment load declined to
4 times greater pre-clearance level



I—i Causes of Flooding
J

Human Activities

- Change in Land Use

- Rapid and Uncontrolled
Development
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I—i Causes of Flooding
® Human Activities

- Change in land use

- Uncontrolled Development
- Effect of Urbanisation
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Major Floods in Kuala Lumpur

e 1926, 1971

e 1982, 1986, 1988

e 1993, 1995, 1996, 1997

e 30 April 2000

e 26 April & 29 Oktober 2001
e 11 Jun 2002

e 10 Jun 2003
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Effect of Urbanisation
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[ Runoff Quantity

= Increase In

Sl Development [[[7) Q™ Increase 190 %
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Flow Flow Characteristics

4 Rural and Urbanised Catchment
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NATIONAL

Green areas reduced by leL

Forest clearing and lack ol co-ordination i Klang Valley among causes
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Increasing Trend of Annual Flood Discharge

at Sulaiman Bridge

CUMULATIVE MA SS OF ANN UAL MA XIMUM DISCHARGE

16,000

14,000

12,000 1

6,000

4,000

2,000

3116430 KLANG RIVER AT SULAIMAN BRIDGE
TEST FOR STATIONARITY OF SERIES OF ANNUAL MAXIMUM DISCHARGES

Annual flood flows
of Klang River at i
Sulaiman Bridge

has increased from

148 to 440 cumecs ,

(3X)

Mean annual flood = 440 m3/s

«—__
Mean annual flood =148

m 3/s

1915 1920 1925 1930 193 1940 1952 195 1963 1968 1974 1979 198 1991 19%
YEAR




I—i Causes of Flooding
® Human Activities

- Change in Land Use

- Uncontrolled Development

- Effect of Urbanisation

- Inadequate Drainage Facilities
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I—i Causes of Flooding
® Human Activities

- Change in Land Use

- Uncontrolled Development

- Effect of Urbanisation

- Inadequate Drainage Facilities

- Obstructions in Rivers
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Floods in Malaysia

LRT Columns In
River Berm
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Construction of
Plers In the river
causing
obstruction to the
flow
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Construction
works constricting
river channel

Floods in Malaysia
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L ow soffit of Bridge causing obstruction to flow




I—i Causes of Flooding
® Human Activities

- Change in Land Use

- Uncontrolled Development

- Effect of Urbanisation

- Inadequate Drainage Facilities

- Obstructions In Rivers
- Solid Waste and Debris

o
>
&
@®
=
<
%)
O
®)
©
LL




eisAeleN ul spoo|4




o
>
&
@®
=
<
%)
O
®)
©
LL




i
>
e
© |
E t
=
7p
e
o
©
LL







I_— Causes of Flooding
® Human Activities

- Uncontrolled development
- Effect of Urbanisation

- Inadequate Drainage Infrastructure
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- Obstructions in the river

- Solid Waste and garbage

- Development in Flood Plains




Flood Plain




Pump House
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STRATEGIESTO
OVERCOME FLOODS
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FLOOD CONTROL STRATEGY

O Curative Measures
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FLOOD CONTROL STRATEGY

Curative Measures

Preventive Measures
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FLOOD CONTROL STRATEGIES

CURATIVE MEASURES

 Widening and deepening of the river
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River condition during floods

Widening and deepening of river

¢
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FLOOD CONTROL STRATEGIES

CURATIVE MEASURES

 Deepening and Widening of the River

e Construction of Levees and Bunds
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River condition during floods

Widening and deepening of river

¢

Construction of river leveesbunds







Batu River
Improvement
Works
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<] Klang River Improvement Works in City Centre




FLOOD CONTROL STRATEGIES

CURATIVE MEASURES

 Deepening and Widening of the river
e Construction of levees and bunds

e Construction of Flood Storage dams
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Batu Dam




T ——

Dam height increased by 3 m to
provide additional storage
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Klang Gates Dam




FLOOD CONTROL STRATEGIES

CURATIVE MEASURES

 Widening and Deepening of the river
e Construction of Levee and Bund

e Construction of Flood Storage dam
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e Flood Attenuation Ponds




Water surface isnot horizontal acrossthe
river and depression

Depression

Flooding of low lying area adjacent
to river prevented by levee. Howeyver
exchange of water between river and
depression occursvia spilling ove

the levee bank. No flow takes plac
parallel to the river.

Floods in Malaysia
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Proposal for the Implementation of Stormwater Management Measures to
Reduce Flooding in Kuala Lumpur

CG 800
.(7) "—\\\ .
4 . S Stgrage requ;reﬂ —— ARI5 YEARS
© T / ....... ARI 10 YEARS
© - P N . _._ARI50YEARS
2 ( // \ — ———ARI100 YEARS
E Z 500
N E
= 400 ARI 50 YEARS WITH I
8 % 7 SOURCE CONTROL
— y N,
9 - 300 - —
. § - N
200 - . s
N N
100 4 ~ :f‘\,_______
0 T T T T \
0 5 10 15 20 25 30 35 40 45 50 55 60
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FLOOD CONTROL STRATEGIES

CURATIVE MEASURES

 Widening and Deepening of the river
 Construction of Levees and Bunds

e Construction of Flood Storage dams
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e Construction of Flood Attenuation ponds

e Construction of by-pass and flood-way
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Sg Air Terjun Flood
Bypass

Floods in Malaysia

Jerejak
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HLANG GATES
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CHERAS

2o Flood Promne Aneas
“=* addressed by SMART

SUBANG
B

Flood Prone Areas
addressed by the Government

KUALA LUMPUR FLOOD PROBLEM
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Bl dapund® Abdul Kudus sacked VCD ops to go on StarBiz »
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KL hit by floods

Three-hour
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causes
havoc in city
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PROPOSED "FLOOD BYPASS
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Flood Bypass untuk mengatasi M asalah Banjir
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Dual Function Flood Bypass Tunnel
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FLOOD CONTROL STRATEGIES

CURATIVE MEASURES

 Widening and Deepening of the River
 Construction of Levees and Bunds

e Construction of Flood Storage Dams
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 Flood Attenuation Ponds
 Construction of By-pass and Flood-Way

e Poldering and Pumping
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FLOOD CONTROL STRATEGIES

I\— CURATIVE MEASURES
® Program Implementation
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Expenditure for Flood Mitigation Projects

600

B

.

B
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RM (Miliion)
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RM 2 RM 3 RM5
Malaysia Plan
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Allocation For Flood
Mitigation Projects

Al l ocati on Requested RM 8

Al | ocati on Approved

VP-2 MP-3 MP-4 MP-5 MP-6 MP-7 MP-8



FLOOD CONTROL STRATEGY

Curative Measures

Preventive Measures
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FLOOD CONTROL STRATEGIES

PREVENTIVE MEASURES

 Funds for curative measures becoming
more limited

« More comprehensive and sustainable
approach
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 Address flood problem at source

« Aimed at better planning/coordination/
institutional and legislative control

« Community and stakeholder involvement
crucial




FLOOD CONTROL STRATEGIES

PREVENTIVE MEASURES

Current focus on :

 Control at Source (Urban Stormwater
Management Manual)
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* Integrated River Basin Management
(IRBM)




URBAN STORMMTER
MANAGEMENT MANUAL

(SWM)
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OLD METHOD

= Rapid Disposal of stormwater
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METHOD

= Rapid disposal

—_

—/

v
= Control at Source, attenuated flow
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SYWAIY

Reduce run-off through

e Storage
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* Increasing Infiltration

 Decreasing Velocities




e Storage
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e Storage

— Detention;
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e Storage

— Detention Pond

— Rainfall harvesti
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e Storage
— Detention Pond [

— Rainfall Harvestin

— Modular tanks un

e N T T

MB-016-32C



SYWAIY

e Storage

e Increase Infiltration
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SYWAIY

e Increase Infiltration

— Infiltration/gravel Drains
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Infiltration Trench




e Increase Infiltration

— Infiltration/gravel Drains

— Previous Aee.
pavement e =
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SYWAIY

e Storage

e |[ncrease the Infiltration rate

 Reduce the Flow Velocity
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MASMA

e Storage

e |[ncrease the Infiltration rate

 Reduce the Flow Velocity

— (swale)
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URBAN STORMWATER

MANAGEMENT MANUAL

©

> =

i PRCINTE T o s

- m Explains Control
= at Source Method
V)

3 m Provides

T N MANUAL FOR MALAYSA Guidelines

Gives Examples of
World-wide Best
Practices




FLOOD CONTROL STRATEGIES

PREVENTIVE MEASURES

Current focus on :

e Urban stormwater management manual
(SWMM)

* Integrated River Basin Management
(IRBM)
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| NTEGRATED RI VER BASI N
MANAGEMENT (| RBM)
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Integrated River Basin
Management (IRBM)

Coordinated management of the resources
existing in natural environment,

comprising air, water, land, flora and fauna,
based on river basin as a geographic unit,

with the objective of balancing the needs of
man to utilize the resources for the
iImprovement of his living conditions

with the necessity of conserving the
resources to ensure their sustainable use



Water needs for

people, industry, Water available
food production and Stress to environment
nature
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y

Managing the River Basin
INn a Holistic and Integrated manner
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Integrated River Basin
Management (IRBM)

Government Policy in OPP3 (2001 - 2010)
and 8" Malaysia Plan (2001 — 2005)

Need for appropriate management model
Need for good information system (RBIS)

Need for stakeholder participation

Implemented through River Basin Master
Plans

Managed through River Basin Authorities/
Institution
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NEW STRAITS TIMES

NATI

Master plan

for river basins

Monitoring land use for development

By Jaswinder Kaur
.".‘E'n!l.:'.'n'l,':'u_.'?';in‘_ii.{{-‘.'ﬂ. iy

ETNABATAMGAN, Mon Thea
Drainage and [rreigation Depart-
ment will formulate a master plan
aon land nse at 150 river basins in
the country, its director-genseral
Datnk Keizrul Abdullah saijd.

The master plan would become a
baziz for all local authorities to.use
as it was impossible for the dapart-
ment's enforcement officers. to
monitor the almeost 12,000 rivers in
the conmntry.

He =nid 8 master plan wes neces-
sary as “avery inch”™ of the coantry
wag part of 8 river basin and all ac-
tivities have an impact on rivers.

Keizrul was speaking after wit-
nessing Agriculture and Food In-
diustry Assistant Minister Datulk
Mannan Jakesa close the two-dar
Sungai Kinabatanpan Expedition
in Sukan on Saturday,

About 40 people representing
HOVEMMMend agencies, Non-govern-
mental arganisations; students and
members of the medin participated
in the expedibion which wae orpgan-
isel b DID ander the © Lowve Ooir
River'™ csompsigm

Eeizral sald  Integreated plans
worlhd he made for major rhvers
like Sungal Klang and Sungal Lan
gat in Selangor frst, while in Sa
barh, the plan would be for Sungal
Kinabatangan which, at 580k, is
the longast river in the State,

He said the department aimed to
rahahilitate rivers back to Clags
Three and then down to Class Two.

(Class Ome refers to pristine riv-
ers: Class Two for rivers which can
be used as a drinking source with
treatment; Class Three dllows for
contact sports; Class Four refers ta
rivers which do not allow body
contact; while Clasz 'Five is for Tiv-
ers with poor water qualita)

DI sees rivers &5 a heritage we
should care for. Rivers provide 95
per eent of our drinking  water
while the remaining two per cent
15 from underground water,™ Hejz-
rud said

“RHivers are aleo § source ofF pros
tein i terms of fsh, and provides
recreation, economic income, e
tonElsn and  Eransporiation™ o
aclded,

Manman, whi Fepresented Depu
tv Chief Mindster Datuk Lajfim
Ukln, aaid the Government was
cornmitied in iis slfores 1o keen riv
ers clean.

‘I 19498, the State Government
pazsed the Water Resources Enact-
meant to ensure sustainable man-
agement of waier and to maximize
the benefits of rivers.

"We want to maks it possible for
future generations to continue us- |
ing rivers as a source of incomes
and for transportation.” he said.
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Risk Management

 What is appropriate level of protection?

N
les




Risk Management

« What is appropriate level of protection?

 Sharing the risk — deliberate failure section
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Risk Management

« What is appropriate level of protection?
 Sharing the risk — deliberate failure section

e Sharing the burden — upstream vs
downstream

Dams vs River
Improvement
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Risk Management

What is a
Sharing t

ppropriate level of protection?

ne risk — deliberate failure section

Sharing t
downstre

Flood Ins

ne burden — upstream vs
am

urance - Industry not well

developed, floods considered as “Act of

God”
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Cars pulled out

clg_a_n-up_ contin

_ prone area. If yes, the risks in in-

Standard car policy
excludes flood cover

KUALA LUMPUR, Thurs. — The
standard private car policy does not
include coverage for loss or damage
as a result of floods, said General
Insurance Association of Malaysia
executive director Lim Chia Fook.

“However, car owners have the
option to extend their policy to cover
loss or damage due to floods,” he said
today.

Approval is subject to certain cri-
teria.

“The underwriter will weigh the
risks involved like whether the car
owner resides or works in a flood-

suring the vehicle are higher.”
Motorists are advised to contact
their insurers for further details.
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Risk Management
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Other Issues

« More environment friendly options - use of
wetlands
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Putrajaya
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Use of Lake as Detention Basin and Wetlands for
Water Quality Improvement
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« More environment friendly options - use of
wetlands

 Need for better Governance, Transparency,
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Initiatives”, BOT, Cost sharing, Cost
recovery

o
>
&
@®
=
<
%)
O
®)
©
LL




o
>
&
@®
=
<
%)
O
®)
©
LL

Other Issues

More environment friendly options - use of
wetlands

Need for better Governance, Transparency,
Stakeholders’ participation

Financing issues - “Private Funding
Initiatives”, BOT, Cost sharing, Cost
recovery

Social issues - Resettlement, Compensation
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CONCLUSION

Malaysia rich in water resources

Most significant natural hazard is water
related — floods

Rapid development and widespread
urbanisation main cause of urban flooding

Both curative and preventive measures
needed

Ultimate aim to manage floods to an
acceptable level, and in a sustainable
manner — UNESCO-CHARM needed






