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Sustainable Urban Wrainage System

Sustainable Urban Drainage Systern [SUDS) is a concept that includes long term environmental and social factors In decisions
about drainage. It takes account of the quantity and quality of runoff, and the amenity value of surface water in the urban
environment, Many existing urban drainage systems can cause problems of flooding, pallution or damage to the environment
and are not proving to be sustainable.

SUDS are made up of one or more structures built to manage surface water runcff. They are used in conjunction with good
management of the site, to prevent flooding and pollution, There are four general methods of control which are filter strips and
swales, filter drains and permeable surfaces, infiltration devices, wetlands, basins and ponds, The controls should be located as
close as possible to where the rainwater falls, providing attenuation for the runoff. They also provide varying degrees of treat-
ment for surface water, using the natural processes of sedimentation, filtration, adsorption and biclogical degradation. The
surface water management train addresses the runoff quantity and quality at all stages of the drainage system (CIBLA, 2000).

Bio-Fcological Drainage System (BIOECODS™] at LISM Engineering Campus is a pilot praject in Malaysia that applies the
surface water management train concept (Ab. Ghani et al, 2004). The components of BIOECODS include ecological swales
[source contrel), dry ponds and wet pond (site contral), and detention pond (regional contrall. For further water quality treat-
ment purpose, an offline constructed wetland Is provided at the downstrearn end (Ayub et al. 2005). Several other similar
projects have also been carried out recently by the Department of Irigation and Drainage (DID) Malaysia and the Public Works
Department as highlighted in this bulletin, More SLID5 projects are expected to be carried out under 9" Malaysian Plan ( 2006-
2010) in line with aspiration of Malaysia to become a developed nation in 2020,

&
4. &% 4 5 P4
[_ F'reuentlnn ‘ ‘ ‘

Conveyance

@E 'E-::-ntr-:-l' J,»-"' s \
— Site {untrnl_?
[ I-:umltu:rntrur 3

ey Ennw_:.'ance

Discharge to watercourse

of groundwater )
Discharge to watercourse

aF GroLndwater

N
Y i

= Discharge to

ik walercourse of
groundweater

The urban drainage triangle - balancing
the impact of uwrban drainage on the
envircnment (CIRLA, 2000).

REFERENCES:
Ak, Ghani, &, Zakaria, NA, Abdullah, R, Mohd Sidek, L, Lau, LT, Yusof, M.F, Waong, LE, Ayub, KR, & Chang, C K (2004}, Application of Bio-

Ecolegical Drainage System (BIOECODS) in Malayvsia, Contract Research Mo, JPS (PPUSGA /2000, Department of Irrigation and Drainace,
Malaysia,

surface water management train (CIRLA, 2000},

Ayub, KR, Mohd Sidek, L, Ainan, &, Zakaria, M. A, Ab, Ghani, &, & Abdullah, B, (2005), Storm water Treatment using Blo-Ecological Dralnage
svstern, International Journal Biver Basin Management, IAHR, Vel 3, Mo.3, pp. 215-221,

Construction Industry Besearch and Information Association or CIRIA, (20000, Sustainable Urban Drainage System - Design for England and
Wales, Report C522. IS5 1675-8043

L




REDAC

Bulletin Rver Enginsering and Lirban Drofnoge Bssearch Canfro
Lniversiti Soirs Molaysio

FOREWORD

By Associate Prof Dr Nor Azazi Zokaria, REDAC Director

Sustainable urban drainage system [(SUDS) s a major talking point in Malaysia with the launching of Urban Storm Water
fanagement Manual for Malaysia (MSMA) in 2001, With flazh floods and water pollutions as major issues to be content
with, M3MA has projected SUD5 as one approach that can solve both problems. Universiti Sains Malaysia (USM) has lead
the research on SUDS in Malaysia and South-East Region through its research centre, REDAC. Bio-Ecological Drainage
System (BIOECODS™) is the SUDS pilot project in Malaysia and worldwide encompassing all tools under surface water
management train concept induding swales, dry ponds, wet pond, detention pond, wetland, wading river and recreational
pand. Many researchers, postgraduate students and engineers have visited BIOECODS™ project at the USM Engineering
Campus, Nibong Tebal since its completion in 2001. Local and overseas visitors are welcome to USM Engineering Campus
to seek the uniqueness of BIOECODS™,

Twi recent projects on 3UD5 ia. Rehabilitation of Ex-Mining Ponds and Existing Wetland for Integrated Storm water Facili-
ties at |poh, Perak and BIOECODS™ at Taiping are discussed in details in this bulletin. These two projects represent a
continuing effort by relevant agencies in Malaysia such as the Department of lrrigation and Drainage (DID) Malaysia and
the Public Works Departmment (JER) in projecting 5UDS as a major approach in solving flash flood and water pollution woes
in urban areas. REDAC has been appointed as consultants for both projects confirming USM as the leader in the field of
SUDS in Malaysia,

REDAC is also planning to offer an M3c mixed-made postgraduate programme called the *Sustainable River Manage-
ment” starting in 2007/2008 academic year. The programme will run for one year with five courses offered in the first
semester including River Management, Urban Drainage Management, River Modeling, Urban Drainage Modeling and Man-
agement of River Ecosystems. A research project will be conducted in the second semester based on the an-going
research concducted by REDAC

Equipped with experience and resources on sediment transport data and SUDS applications in Malaysia, several shaort
courses and seminars will be held continuously including Urban Storm water Management Short Course (USWM™) and
River Management Seminar (RiverM™). REDAC is also planning to organize the 2nd International Conference on Manag-
ing Rivers in the 21" Century (Rivers'07™} in August 2007,

With the launching of the %" Malaysia Plan in March 2006, REDAC will sign a memarandum of understanding (MOU) with
DD, the third of such MOU since 1999. Among projects to be conducted under this third MOU are the review of flood
mitigation project (River Muda, Kedah), Dvainage Master Plan, and SUDS project, The breaking ceremony will be held at the
Ipoh project to solemnize the third MOU enhancing the collaboration between LISM and DID.

EDITORAL BOAT CONTENT

Advisar
ASSOC, PROE DR, NOR AZAZT ZAKARIA  ASS0C. PROE DR. ROZI ABDULLAH EoraiGord 2
ASS0C. PROA DR. AMINUDDIN .E‘ﬁl‘-‘i-’ * mm‘-:“ TZE ﬁ:::
' . i . CHANG CHUN KIAT Publication 3
Ptk ey b HONP PAZLY YUSDF Research and Innovation 4-7
CHANS CHUN KIAT EHARLL RAHMAR ANFUE i
ROSMALIZA RAMLI Visit to BIOECODS™ B-9
e i Research and Innovation 10-11
Director, XXX11AHR Congress, Seoul 12-13
River Engineering and Urban Drainage Research Centre (REDAC)
USM Enginesring Campus, Seri Ampangan Postgraduate Research 14-15
14300 Nibang Tebal, Pulay Finang, Malaysia %
Tel: 604 - 594 1035 Fax: 604 - 594 1036 USWM-3 16
e-mail : redacl ] @eng.usm.my
hitpoiredac.eng.usm. my




Rulistin River Enginsaring ond Lrbon Dtminuﬁ-;u-h.wu':h Cortom
Univaraii Saine Malepoa

PUBLICATION
JRBM Special Issue Rivers'04 (Vol. 3 No. 3 2005)

Sustainable Management of Rivers in Malaysia: Involving All Stakeholders

Chan Ngai Weng

Special Issue Rivers'04, International Journal River Basin Management, IAHR & INBO
Val, 3, Mo, 3, pp. 147162, September 2005 -

Abstract: All over the world, including Malaysia, management of rivers is a central issue in this 21" Century. While govermment has
always been traditionally entrusted with the responsibility of managing rivers, increasingly, the public, MGOs, industrialists, farmers, and
other stakeholders are playing a greater role. Sustainable management of rivers involves cooperation between countries and states
sharing the same river basin, and cooperation between government and all stakeholders. Internationally, countries need to negotiate
and use rivers as the basis for peace rather than conflict. In Malaysia, the Federal Government can initiate policies and remain in charge
of governance of rivers, in consultation and cooperation with state governments. However, government must relinquish some of its
responsibility on river management to all other stakeholders, viz. industrialists, entrepreneurs, farmers, communities/squatters, NGOs,
educational institutions, fishermen, conservationists, tourists, the general public, etc. All stakeholders need to start taking proactive
actions, even sacrifices, to manage, protect, conserve and restore our rivers so that their resources can e sustained for future use. This is
where people from all kevels ranging from politicians, policy makers, private companies, HGOs to individuals can play crucial roles. River
management and related river issues need to involve NGDs and the people as these issues happen at the local level. Decision-making
regarding solutions shoubd be carried out at the lowest appropriate level, ideally involving all stakeholders ranging from government to
the private sector, MGE0s, the local community and schools. People should be the focus both in decision making as well as active “work-
ers” involved with restoration work. The motto of “Malaysia Boleh™ [Malaysia Can) involves all Malaysians.. This paper discusses how all
stakeholders can contribute by working together in smart-partnerships with government towards effective and sustainable manage-
ment of rivers in Malaysia.

Keywords: Mon-Governmental Organisations; sustainable river management; government-industry-HGD partnerships; public partici-
pation; environmental conservation; drought and flocd management; political-economy of rivers.

Sediment Transport Equation Assessment for Selected Rivers in Malaysia

Chang Chun Kiat, Aminuddin Ab. Ghani, Mor Azazi Zakaria, Zorkeflee Abu Hasan and Rozi Abdullah
Special Issue Rivers'04, International Journal River Basin Managemeant, IAHR & INBO

Val, 3, Mo, 3, pp. 202-208, September 2005

Abstract; This paper describes a total of 122 sediment data cbtained from May 2000 until October 2002 at Kinta River Catchment in the
river sediment collection and analysis project. Data colkection including suspended load, bed load, bed material and flow discharge
have been carried out at six study sites consisting of four rivers which are situated at Kinta River Catchment, namely Kinta River, Pari
River, Raia River and Kampar River, The sediment transport equation assessments have been carried out using Yang, Engelund & Hansen,
Ackers & White and Graf equations, The results of Yahaya (1999 and Ariffin (2004]) studies for Kerayong River, Kulim River and Langat
River catchment (224 sets of data) are also included in this present study,

Keywords: Sediment transport, alluvial river, flood mitigaticn, erosion, deposition.

Storm Water Treatment using Bio-Ecological Drainage System

Khairul Rahmah Ayub, Lariyah Mohd Sidek, Anita Ainan, Nor Azazi Zakaria, Aminuddin Ab. Ghani and Rozi Abdullah
Special lssue Rivers'0d, International Journal River Basin Management, IAHR & INBD

Vol 3, Mo 2, pp. 215-231 |, September 2005

Abstract: The treatment of stormwater as [t flows through a Blo-Ecoleglcal Dralnage System (BIOECODS) [s the result of a complex
Iinteraction between the physkcal, chemical and blologlcal processes that occur within the system. A stormwater quality monitoring
programme at BIOECODS |s belng camled out by grab sampling method for the perod of April - Hovember 2003, Samples of stormwa-
ter are taken from ten statlons along eccloghcal swales and elght stations along ecological pond. The ecolegical pond {wet pond, deten-
tion pond, constructed wetland, wading river and recreational pond) which |s placed downstream acting as a facllity to control the
storm water quantity and storm water treatment device before storm water flows Into Kerlan River. The ecologlcal pond system |5 strate-
alcally placed at the downstream end of the BIOECODS to optimize and effectively attenuate and treat storm water runcff generated
from the UsM Engineering Campus development area.

Keywaords: Bioecods; stormwatern water guality; swale; wetpond; detention pond; constructed wetland.
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§ Rehabilitation of Ex-Mining Ponds and Existing

Wetland for Integrated Storm water Facilities

INTRODUCTION

Department of Inigation and Drainage (DID) Malaysia has appointed REDAC to carry out a project on "Rehabilitation of
Ex-Mining Ponds and Existing Wetland for Integrated Storm water Facilities” at DID Mechanical Section, lpoh. In line with
the implementation of the new urban drainage manual known as Manual Salivan Mesra Alam (MSMA), the Study will be a
showcase for development of ex-mining ponds as storm water facilities in Perak and throughout Malaysia. The study is a
pilot project that rehahbilitates the ex-mining pond into multi-functional uses, which include recreational, water reuse and
storm water retention purposes.

BACKGROUND

The study area consists of DID Mechanical Section covering an area of 88 acres, The area is located on Lot 40367 River
Kinta, Kinta District, The study area is situated on a former ex-mining land which consists of sandy soll and largely sparsely
vegetated. The main feature of the site s the two ex-mining ponds (Figure 1) which are located in the vicinity of the build-
ings. There are also swampy areas (Figure 2] which stretched along the eastern border of the site and some parts of the
swampy area may extend outside the study area. Drainage system in the Study area is based on rapid disposal approach
which disposes the surface runoff to the roadside concrete drain prior to discharging into River Kinta via the pump station
located near by, The surface runoff from the open area flows into the two main ex-mining ponds which are connected to
the River Kinta by earth drain.

The ex-mining ponds and the existing wetland {swampy areas) shall be rehabilitated and restored inte ecological ponds
with multi-functional uses (Figure 3). The planning and design into the restoration and rehabilitation of the ecological
ponds shall be based on the M3MA and fulfill the requirement of water quantity and quality control.

Existing Ex-Mining Pond 2

..1‘ - .IJ

Figure 2 Several Common Wetland Species in the Project Area
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Figure 3 Layout of Integrated Stormwater Facilities at DID Mechanical Section, Ipoh,
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OBJECTIVES OF STUDY
The abjectives of this Study are stated as below:

fal
(b}

(c)
i)

(&)
i)

To set-up an example and showcase of ex-mining pond rehabilitation and restoration as stonm water facilities in

Palaysia.

To study the existing hydraulic and hydrologic characteristics of existing ponds and the surreunding drainage

systam,

RESEARCH AND

To evaluate the effectiveness of the proposed rehabilitation and restoration works
To establish the data collection system to monitor the hydraulic, hwdrology and water quality parameters in the study

dred.
To carry out the cost benefit analyzis for the proposed system.

To establish the guideline for rehabilitation and restoration of ex-mining pond for storm water and recreational

pUrposes.

COMNCEPTUAL DESIGN
The main companents of the proposed integrated storm water fadlities include Ex-mining pond 1 (Figure 4) designed as a
regional pond to control both water quantity and quality from the study site and the surrounding areas. The conveyance
system Is made of an engineered waterway [Figure 5) with features those of natural rivers. Storm water runoff from the
botanical garden is conveyed to the engineered waterway via swale (Figure &),

Further treatment of starm water runoff is provided through a constructed wetland (Figure 7) connected to the Ex-Mining
Pond 1 via the engineered waterway. The existing wetland will treat runoff from the nearby surrounding areas located
outside of the study area. The Ex-Mining Pond 2 (Figure 8] is designed as a community pond to control both water guantity
and guality from the study site onby. An automatic tidal gate is provided at the downstream end before the runoff is
discharged to River Kinta (Figure ),
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Figure 4 Rehabilitated Ex-Mining Pond 1

Figure 5 Engineered Waterway With Natural River Features
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Nearby Project Area

CONCLUSIONS
The design of the project is based on MSMA by providing a series of treatment train for both storm water quantity and
quality contral. The construction of the proposed storm water facilities will provide an excellent example of storm water
management components for other locations throughout Malaysia,

ACKNOWLEDGEMEMNTS
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051 for the study.
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i s VISIT TO BIOECODS™

Department of Irrigation and Drainage, Kedah,
24" November 2005

‘ - . i . : :;;_Bl_i_{{iﬂs Briefing

Members of the Intergrated
River Basin  Management
(IRBM} Committee, Kedah,
visits the BIOECODS project on
24" November 2005. Briefing
on the project was given
followed by a technical tour.
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VISIT TO BIOECODS™ IR

=" Department of Irrigation and Drainage Malaysia &
I Malaysian Institute for Nuclear Technology Research
. _ 22 December 2005
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DID Malaysia and MINT visited the BIOECODS project during their annual meeting at Bukit Merah Lake
Town Resort. Briefing and tour of the project were the highlight of the visit.

Ecological Swale
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REDAC ..o oo RESEARCH AND
BIOECODS at Taiping, Perak

INTRODUCTION
River Enginsering and Urban Drainage Research Centre (REDAC), Universiti Sains Malaysia has been appointed to provide consul-
tancy services for the drainage works as part of Civil and Structure components for the proposed “Cadangan Mendirikan Sebuah
Klinik Kesihatan Taiping — 2 Tingkat (Jenis KE2) Di Atas Lot 2089, Jalan Tupai, Mukim Tupai, Daerah Larut & Matang, Perak Darul
Ridzuan® In this project the Govermment is planning to construct a drinage system to comply with the new guidelines of Depart-
ment of Irigation and Dainage (DID), Urban Stormwater Managemsent Manual for Malaysia (MSMA).

PROJECT BACKGROUND

The Government of Malaysia via Publk Works Departrment (JER) Malaysia has planned to construct a new building for the Talping
Terwn Clinkc amd Its Infrastructure on the area approdimately ¥ acres in Laret & Matang District in Perak. This project consbsts of the
construction of a double storey building block, chemical store, condensar block, TNE block, store and garage, security guard house,
sewerage treatrment plant, pavilion and car park. The soll profile for overall project area s consistent from silty sand at the first 10m
depth to hard layer of sikty clay. Ground water level s observed at 0.95m to 1.35m depth from arlginal ground surface.

PROPOSED DRAINAGE SYSTEM

The proposed drainage svstem which is known as Bio-Ecological Drainage System (BIDECODE] s consistent with abjectives of new
stormwater management approsch which focus on the controd of both the guantity and guality of urban runofi This has been
embodied in the concept of ecologically sustainable development which is aimed at ensuring that development can ccour without
lesngg-term degradation of natural resources and the environment.

The new stormwater management approach, BIDECODS, based on set of broad and holistic principles for effective stormwater

environment managemeant:

* The establishment of a storage-oriented approach
for controlling runoff quantity from development
sites;

* The identification of the envirenmental values (or
benefits uses) of particular water bodies which are
to be protected;

* The establishment of objectives which will achieve
reqquired levels of flood protection and water quality
enhancement;

* The establishment of water quality management
strategies;

* The development and implementation of monitor-
ing and surveillance programs to ensure that runoff
quantity and water quality {or envirenmental) objec
tives are being maintained; and

* The implementation of research programs to gain a
better understanding of the behavior of aquatic
systems inorder to improve water quality design and
management technigue.

By integrating stomvwater management planning with

landscape and environmental planning, it will add

aesthetic and recreational values to the water ameni- 15 3 'x,-"ﬂr Legend

ties. This site is planned to become a showpiece of the Y Perimeter Drain
n=w drainage system for the Perak State ard will also /’:1/

provide the database to support the new stormwater ey el UL
rmanagemeant manuwal as we still lack of data for local “H — et Draln
conditicns and to evaluate the effectivensss of the e Ay

stormwater runoff quantity and guality control ™ (=" Dry Ponds

systerm. .,
Proposad Drainage Layout

The proposed drainage system has several runoff {5} \
contred facilities to regulate the runcdf from the site as \
shown in Figure 1. The receiving waterway is mads up 4 ]

of an upgraded covered concrete limed drains before Jf
discharging to River Batu Tugoh nearky.

Figure 1 Layout Plan for Proposed Drainage System

10 Wold Mocoz buly - Dec 2005
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e ] DESIGN CONCEPT
e | ———— | The new environmental-friendly drainage system, BIOECODS, uses “contral at source” principls
e | simulating the natural hydrobogical cycle in urban areas by combining infiltration, detentlon
Firvied Rosid storace, retarded flow as well as runaff treatment technigues. Among the stormwater facilithes

provided are grassed swale, underground detention storages and dry ponds. The deslgn concept
is given In Flgurs 2,

a) Grassed Swale (Flgure 3)

Grassed swale |5 designed to cater any excess water from perimeter drabn (for iIndividual balbding)
|_ Lrery Dnagpal= J whilst the flow from perdous and Impermeable surface will be directed to the grassed swale, The
grassed swale Is defined as grass earth chanmel combinsd with subsurface module which
enclosed within a permeable geotextibe. Grassed swale has the abllity to reduce an-site peak flow
rates by Imcreasing the roughness of the chamnel and Infiltratlon rates, These vegetated systems
also provide runcff guality treatmeent by removing low concentrations and guantities of TS5,
heavy metals, hwdrecarbons and nutients from stormwaten The vegetated systems remove
pollutants by means of sedimentation, filkration, soll absorption and plant uptake,

b} Detentlon Storage (Fgure 4)
The excess stormwwater s stored in the subsurface detentlon storage, The storage modules hawve
mm been designed to be places at the conmecting points, Junctlon amd critical polnt of the system.
o These detention storages are provided to reduce flows from the bullding, regulating flow velocity
which causes the gravity settling of particulates and Increase the infiltration process where all

E these mechanksms will control the quality and quantity of stormwater runoft.
.
<
Figure 2 Design Concept of Proposed
Cirainage System

) On-site Stormwater Detentlon (D50)

The excess stormwater is also stored In the dry pond constructed with a storage function. The dry pond is a detention basin with the
purpose o temporary store the stormeater runoff. This detention basin is deslgn to store to the surface of 600mm of the excess rainfall
under deslgn average recurrent interval of 10-vear and blend with the sumounding landscape. The catflow path s controlled by oifices
in order to drain the dry pond system In less than 24 hours. Therefore, the quantity and quality of the runcff from developed areas can
be maintained to be the same as pre-development condition, 050 is normally dry or ermpty when not inoperation. it will be utilized for
muktl-purpose use to Incorporate passive and active recreational areas such as public parks and cpen space or sporting facilities,

SUMMARY

The proposed BEJECODS k= an applicable concept that will fulfill nes urban stormwater managerment objectives to restore each compo-
nent of the hydrological cycle to its natural level. This new stormwater management approach has taken into broad conslderation with
the purposes:

- to provide safety forthe public,

- to mindmize and controd nulsance flocding,

* to stabllize the landform and erosion contral,

* to enhance the urban landscape, and

] to minimize the environmental impact of urban runoff on water quality.

ACKNOWLEDGEMENT

REDAC would like to thank Public Works Department (JKR] for the cpportunity to participate in this project,
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Figura 3 Typical Section for Grassed Swale Figure 4 Typical Section for Detention Storage
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S B INTERNATIONAL

XXXI IAHR CONGRESS | &

Water Engineering for the Future: Choices and Challenges

The ¥eXl Congress of Intermational
Association of Hydraulic Enginsering
and Research (IAHR) was organised
from September 117" - 16", 2005 at 4%
Seoul, Korea

The IAHR General Lecture was given
by Datuk Ir Hj. Eeizrul akdullah,
President of Imternational Comimis-
sicn on Imigaticn and Draimage (BCIDY
& Director General, Department of

Irrigation and Drainage Malaysia. ’

Two papers on REDAC: IRPA grant
research projects were presented
during the congress by Mr Chang
Chun Kiat, REDAC's Science Officer &
Secretary, |AHR Student Chapter -
LT

Opening Speech

ENING ‘6‘
Syong-Ho JUN t
oo, [0 "

Social Event (IAHR Student Chapter)
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Mr.Chang Chun Kiat with Dr. Chiew Yee Meng, Nanyang Technological University, Singapore (a), Prof Pierre Julien (b)
Prof. Chih Ted Yang, Colorado State University, LISA and (c) Dr, Etienne Mansard, Canada, |AHR President (d).
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SR POSTGRADUATE

MName t Abdul Jalil Hassan [M5c Candidate : S-REMOD01 |
ProjectTitle :Effect of Flood Plain on Flood Inundation Prediction For River Selangor
Supervisors  : 1. Assoc. Prof. Dr, Aminuddin Ab. Ghani 2. Assoc. Prof. Dr. Rozi Abdullah

Present Status :Completed (February 2006)

INTRODUCTION

Two common approaches o solve flood problem that has been recognized are structural and non structural measure, Structural
meeasure such as river widening, deepening and straightening is targeting to reduce flood magnitude but a1 the same Time might trans-
fer the fleod problem to the downstream, For non structural measures, tools such as computer model can be used to quantify the effects
of hurman interference to the river system, Such tooks already availalle in advanced country But the application is still rnew in this coun-
Uy, s important to carry oul thorough analyss to understand the flocd behaviour before amy structural measures are carried out,
Therefore, before amy activities are implemented within the catchment and the flood plain, river engineers are able to evaluate potential
irmnpact of flocd extent and advice the Implementing agencies 1o carry out further prevention measure 1o avold the apticipating prob-
bern that might acour,

STUDY OBJECTIVES

The maln purpose of the study s to develope a complete river model
uslng InfoWorks RS conslsting of hydrodoglcal, hydraulic and ground
miadel coverlng maln fver system and flocd plabine The model will
generate a flood risk map based on varous return perod and
provide quick results on flood Impact due to probable human activ-
tles within a catchment (Hassan, 2004),

Fiver Selangor
o i =

|
STUDY AREA .
River Selangor is kocated at northern part of the state of Selangor.
The catchment is approximately 1960km? which cover about a
quarter of the state of Selangor. The main river, River Selangor starts -
from the west of Titiwangsa Range at elevation about 1700m
between the borders of state of Pahang. it flows approximately
110km toward the southwest to the Straits of Melaka, The major 5 . 2 sombahrachment
tributaries which joint the river are River Kerfing, River Kubu, River == = '

Reming, River Batang Kali, River Buloh and River Sembah, Figure 1 a7 " ‘*'
shows the main river and the subcatchments,

Fegure 1 Location Map of Study Area

i the East of the basin is a mountainous area mainky covered with
forest and plamtation while the YWest side is generally swampy and
flat with paddy as the main agricultural activities. The most recent
landuse map for the catchments is shoawn in Figure 2.

River Selangor was selected for this study because of avallabllity of
river survey data together with the ground elevation of the flood
plabn within 500 to 2k at each slde of the rver. Concurrently, dus
to Its location, it I a potentlal area to be developed since the
adjacent Klang Valley development |s almaost reaching saturatlon
lewe] Im the near future,

METHODOLOGY

The process to develop the river and flood plain model consists of 3
main components. The components are the hydrologic rainfall-

runcff model, hydrodynamic model and 30 ground model.  Flow
from sub catchments to the main river are represented by rainfall
runcff model based on US 5C5 method, These flows connect to the
river at the confluence of the tributaries. The river is modeled by
cross sections at 1km apart based on ground survey carried out in Figure 2 Land Use Map of River Selangor
1998, The model network starts from the river mouth up to about

110km wpstream where a new "SPLASH™ dam was constructed and

completed in 2005, The river section was extended to the flood plain

based on conditions below:
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Figure 4 Observed and simulated hydrograph
for 1971 flocd at Rantau Panjang

Figure & Flood extent based on new development
in Sembah Catchment
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= Normal extent up to expected flood level if the ground has smooth /
gradual change of elevation

= Use of pond ¢ reserviair where the ground is interrupted by bund or
raad

= Pond / reservoirs are connected to river section or other reserveir using
spill unit where spill elevation is based on the bund or road level.

The hydrodynamic model using InfoWorks RS is shown in Figure 3 while
Figiure 4 shows the results of calibration for 1971 flood.

RESULTS

The flood maps for 100 ARl are shown in Figure 5 and 6. Flood extent
produced from InfoWorks RS was exported to Arc View shape file which
can ke used for other overlay process in Gl5. The flood maps contain the
depth contour along the flooded plaine Total flooded area within ground
rmzdelis approsdmately 3140 hectares.

Comparing to the existing condition and land use change im Sembah
Catchment, some of the impacts are obsarved as below!

¢ Flood peak increases abowt 15%

* Flood reaches the peak abowt 12 hours earlier than the existing condi-
tion.

* Water level in the flood plain downstraam of the S5g.5embah confluence
increases about 0.5m and gradueally reduces to 0.2m in about 40km
distance.

* Flood extent within the ground model increases from 3140 hectares to
3303 hectares. The small increment is due to the edge are controlled by
bund and roads.

These results are based on one stom pattern with an assumption that the
stormn was distributed evenly in the catchment at the same time. Further
analysis can be done by changing the phase of the storm within the basin.

CONCLUSIONS

The study has shown that automatic flocd map delineation can be done
with the combination of hydrological, hydraulic and ground model.
Besides good hydraulic model, the quality of the flood extent wery much
depends on the quality of the ground model.

Generation of flood risk map for various ARl can be done for the whaole
catchment by chamging some important parameters within the model.
For the case of River Selangor which covers a distance of 110 km and total
catchment area of 1960 km?, the ground model was developed at a very
fine 10 grid which causes the file size to be about FR0Mbyte. The simula-
tion process for 1.20hrs duration took about 40-60 minutes to complete
on Pentium V. The processing time will definitely can be reduced with the
development of new high speed computer in the futurs.

With this development, flood risk map can be a quick decision support
system tool to study the impact of either plan or unplanned human activi-
ties at catchment area of a river system.
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