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1. LOCATION :Sg. Muar River Basin, Johor

2. PROJECT DURATION: October 2009 — December 2010

3. OBJECTIVES :

» To develop a 2-Dimensional River Model covering flood plain of Muar
River for distance from Kuala Pilah down to the river mouth (Distance
of 280 km)

» To generate flood risk map for various return periods (2-,5-, 10-, 20-,
50- and 100-year)
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Catchment Area

: 6149 km?2
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JOHOR: The overflowing Sungai Kesang in Muar forced
thousands of Muar residents to evacuate their homes

JOHOR: Submerged vehicles were everywhere in
on Dec 24, 2006. NST pix by Rosdan Wahid. Panchor, near Muar on Dec 24, 2006, as floodwaters

made it difficult to remove the vehicles. NST pix by
Junita Mat Rashid.

TS i e oy
JOHOR: Railmen checking cut the damage caused by
the floods in Segamat. NST Pix

JOHOR: Newlyweds Haw Zhen Yap and Choo Kuan Yee
proceeding with their marriage during the floods in
Muar, Johor
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JOHOR: Mahat Haron, 51, (in the foreground) taking a JOHOR: Volunteers keep on sending food supplies to
dip in the floodwaters with his family members. When victims stranded in Kampung Batu Badak in Segamat

the picture was taken, the water measured at 4m deep. on Dec 24, 2006, even at night. NST pix by Shahrul M.
NST oix bv Fathil Asn

Zain.

b a3

JOHOR: Faizal Salleh, 31, doing his part in discarding
pieces of wood which ended up inside the padi field in

Kampung Kesang Gate, Muar as a result of the JOHOR: This family resclved to wade through the
overflowing Sungai Kesang on Dec 24, 2006. NST pix flocodwaters which have resulted in the closure of Jalan
by Rosdan Wahid. Segamat-Muar in Kampung Rawang and Pantai Lavang

in Muar. NST pix by Rosdan Wahid.
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Main river
tributaries:
Sg Ring

Sg Gemas
Sg Chodan
Sg Pagoh
Sg Segamat
Sg Palong

@ NATIONAL HYDRAULIC RESEARCH INSTITUTE OF MALAYSIA (NAHRIM) @
-y MINISTRY OF NATURAL RESOURCES AND ENVIRONMENT (NRE) &



SG MUAR SUB

 Catchment
— Area
— properties

I Hutan Rizab Pelangai
. A
f
@& \\.‘ s i ,\\

IO Sg Palong (upstream)

D Sg Segamat({downstream)

I Sg Segamat{upstream)

L Ny
Lol “\“u{i
Pt

SELAT MELAKA




Bil Kawasan Tadahan

1
2
3
4
5
6
7
8
9
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Sg Muar

Sg Ayer Kuning
Sg Batu Pulai
Sg Bemban

Sg Bugis

Sg Chodan

Sg Gali

Sg Gemas

Sg Gemencheh
Sg Jemapoh
Sg Kasai

Sg Kelebang
Sg Keluang

Sg Keratoh

Sg Kopah

Sg Labis

Sg Lubok Long
Sg Meda

Sg Membaju
Sg Merlanau

Keluasan
(ha)
145886.38
2086.24
609.52
453.83
2684.81
7924.79
3263.30
24055.20
51372.44
1453.57
172.64
1765.17
3060.03
1460.96
258.97
39027.25
269.96
16839.60
8882.84
5923.94

Peratusan
(%)
24.16
0.35
0.10
0.08
0.44
1.31
0.54
3.98
8.51
0.24
0.03
0.29
0.51
0.24
0.04
6.46
0.04
2.79
1.47
0.98

Bil

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

Kawasan Tadahan

Sg Mulan
Sg Pagoh
Sg Palong
Sg Parit

Sg Paya Mengkuang

Sg Penyalai

Sg Pondong Bayu

Sg Ring

Sg Salak

Sg Santi

Sg Segamat

Sg Semaruk Hilir

Sg Senama

Sg Sepang Loi
Sg Sikunanti
Sg Sri Menanti
Sg Sungkak

Sg Talat

Total

Keluasan
(ha)
3883.91
38318.73
59525.19
957.02
1611.56
4184.85
975.63
47200.93
4728.09
4731.83
73486.63
4057.49
2500.46
11132.72
1900.62
22996.00
2671.06
1520.75
603834.91

Peratusan
(%)
0.64
6.35
9.86
0.16
0.27
0.69
0.16
7.82
0.78
0.78
12.17
0.67
0.41
1.84
0.31
3.81
0.44
0.25
100.00
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LIDAR coverage
»>Size: 1464 km?

» Total Parcels = 530
(346 used in model)
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SITE VIS

IT (28-29 DEC 09 & 22-23 FEB 10)

A
Sungai Muar bridge at
Kg Tebing Tinggi (Segamat)
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Sungai Muar bridge at Buloh Kasap (Segamat) Sungai Ring bridge
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IDF Curve - Station no 2025001-Tanjung Agas Control Gate (1975-2009)
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Gumbel (Extreme value Type 1) > Two parameters (sample means and
sample standard deviation)
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IDF Curve - Station no 2025001-Station no 2330009- Sg Labis (1971-2009)
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T EREQUENCY ANAEVSIS

IDF Curve - Station no 2528012- Rumah Tapis at Segamat (1971-2009)
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IDF Curve - Station no 2722002- Kg Sawah Lebar at Negeri Sembilan (1971-2009)

1000
100
£
£ ~
E
Z ~
g 10
=
E —
£
&
1
0
10 100 1000 10000
Duration (min)

=—2 ARI =—5 ARI =#=10 ARI =>e=20 ARI =3#=50 ARI =0-100 ARI



Rainfall Intensity, iimm/hr)

Location: Tanjung Keling, Malacca

Stage (m AD)
1004 50 o

‘1.00 T T T T T T T T T T T T T T T T T T T T T T T T T
00:00 18:00 12:00 06:00 00:00 18:00
1/1/2010 2/1/2010 3/1/2010 4/1/2010

Stage =

Tide Table : National Hydrographic Centre, Royal Malaysian Navy



Node
Bandar Muar
Batu Kadam
Dummy flow G
Dummy P
Dummy Pgh
Dummy R
Dummy S
Dummy u/s
Dummy upstream
Gemas
Gerisek
Hutan Rizab Berembun
Hutan Rizab Pdg Selatan
Hutan Rizab Pelangai
Jelai
Jementah
Kaw Berkelumpuk Buluh Kasap
Kawasan Orang Asli
Kemajuan Tanah Awat Satu
Kemajuan Tanah Palong Timur
Kemajuan Tanah Pasir Besar
Kepis
Kg Baning
Kg Jawa
Kg Kelebang
Kg Langkap
Kg Mati

CURVE NU

Curve
Number
85
70
70
70
70
70
70
70
70
78
75
58
68
65
76
65
77
66
78
77
66
70
65
83
65
58
61

Event Type

US SCS Boundary
US SCS Boundary
Flow - Time

Flow - Time

Flow - Time

Flow - Time

Flow - Time

Flow - Time

Flow - Time

US SCS Boundary
US SCS Boundary
US SCS Boundary
US SCS Boundary
US SCS Boundary
US SCS Boundary
US SCS Boundary
US SCS Boundary
US SCS Boundary
US SCS Boundary
US SCS Boundary
US SCS Boundary
US SCS Boundary
US SCS Boundary
US SCS Boundary
US SCS Boundary
US SCS Boundary
US SCS Boundary

MBER

Node
Kg Pasir Besar
Kg Purun
Kg Talang Tengah
Kuala Pilah
Ladang Balamah
Ladang Batang Jelai
ladang Bungah Puteri
Ladang Getah
Ladang Goodwood
Ladang Mallika Bahau

Ladang Orang Asli
Ladang Paya Lang bhgn
Tumang

Ladang Raja Baiyah
Ladang Sialang
Ladang Union

Parit Tinggi

Rizab Melayu Kuala Gemas

Curve
Number

85
64
61
74
84
72
67
78
65
70
64

79
62
66
64
57
69

Event Type
US SCS Boundary
US SCS Boundary
US SCS Boundary
US SCS Boundary
US SCS Boundary
US SCS Boundary
US SCS Boundary
US SCS Boundary
US SCS Boundary
US SCS Boundary

US SCS Boundary

US SCS Boundary
US SCS Boundary
US SCS Boundary
US SCS Boundary
US SCS Boundary
US SCS Boundary



I Hutan Rizab Pelangai

Sub ID Hutan Rizab Pelangai

jn] Sg Sri Menanti
Sub ID Sg Sri Menanti

I kepis
Sub ID Kepis

D

5g aemencheh
Sub ID 5g Gemencheh

1 D River Model (In-Bank)

using InfoWorks RS

-317 kilometers and 289
nodes representing cross

sections )

Sub ID 5g Ring {downstream)

Sg Ring {downstrean)

(1 kilometer interval)
-10 bridges along Muar
River, 6 for Ring River,

3 for

Chodan River and 1 along

Pagoh River

)

'\Iﬁ=
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i(n] Sg Palong {upstream)
Sub ID Sg Palong {upstream)

j(n] 53 Merlanau
Sub ID Sg Merlanau

jin] 3g Membaju
Sub ID Sg Membaju

ID Sq Ring {ds). juck_sg.ring. 1

(0] 30 Segamat{downstrean)
Sub ID Sg Segamat{downstrean)

ID 5g Segamakius) |

i{n] 59 Chodan{downstreann)
Sub ID Sg Chodan{downstreann)

ID Sa Labis

ID Sg Meda

jin]

Sub ID 5g Pagoh{downstrearn)

5g Pagohidownstream)

jin] Sg Pagohiupstream)
Sub ID Sg Pagohf{upstream)

(e
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Flood plain represented by 2D mesh — (Upstream)
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> The 2Dmesh

created about _ 24
300,000 I
»800 spill unit ST ane -
connecting main river
and the flood plain.

Flood plain represented by 2D mesh — (Downstream)
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InfoWorks RS [10.5.5] - [GeoPlan - Ruth network_4_1#1 (N -ro) : all 1m [Target]]
Metwork Selection Geo Results Tools Model Window
s @granwlEFal @SR -lv 20088 L4 rAB oA @R N
R LA M Wi g B E s AESE RSP R
RS £ 69 fA&G% X X ® || 2R m Do H» HSNO
Model Group ¢ : ‘

Locator

[EYRuth network _4_t#1
: Ruth network_2
- B Muar Asal
@Muar Asal no 2d
Muar Asal no 2d#1

rain2006
rain2006 16 -28 dec
[ (E)Raw Data Group
- Run Group!!!!
- = BFrun 16.7 with lidar
flood2006 -29.6_3#11#1
# [Bleest hidro 2
i+ [GJruth test all ari with Gm
Etest run adjust spill
B 20 aRr1

E"atest run adjust spill2
"B 2RI
- [Z selection
water level
sg muar us
panjang
LONG SECTION DS
E- Theme Group
Mapper - Ground Model - Show Layers
B Triangles - depthzd
I% 2D Arrows - Velocity
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VIODEL CALIBRATHO®N

Legend:

Observed
Flood Extend/
Estimation
(DID)

Simulated
Flood Extend

Location 1: 2006 Simulated Flood Map from Ch170 — 180

NATIONAL HYDRAULIC RESEARCH INSTITUTE OF MALAYSIA (NAHRIM)
MINISTRY OF NATURAL RESOURCES AND ENVIRONMENT (NRE)




“VIODEL CALIBRATI®N

Legend:

Observed
Flood Extend/
Estimation
(DID)

Simulated
Flood Extend

Location 2: 2006 Simulated Flood Map from Ch KM180 - 200
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T VIODEL CALIBRATIOIN

Legend:

Observed
Flood Extend/
Estimation
(DID)

Simulated
Flood Extend

Y

Location 3: 2006 simulated flood map from Ch KM 253-255
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Point 1. Kuala Pagoh (Pagoh 3.6)
Maximum Water Level: 1.5 meter
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Point 2. Kg Kundang Ulu (muar199.7 int2690)

Maximum Water Level: 3 meter
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Point 3: Sungai Muar at Bukit Kepong (muarl72.5)
Maximum Water Level: 3.5 meter
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Point 4. Jeti Pekan Panchor (muar215.7_int212)
Maximum Water Level: 2 meter
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St || ODEL SIMULATION

LINK TO MODEL SIMULATION
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ULATION RESUILTIS s
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LFIOW d-i-@to-n'at 50 hr (Sg Muar downstream) L—jkow direction-a 150 hr (Sg




Flow direction at 15C
L

Flow direction at 50 hr (Sg Pagoh)

01/04/2010 0:00:00 01/08/2010 06:00:00

Flow direction at 100 hr (Sg Pagoh)
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Flood depth for the entire river system for 2 ARI
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Flood depth for the entire river system for 5 ARI
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Flood depth for the entire river system for 10 ARI
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Flood depth for the entire river system for 20 ARI
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Legend
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Flood depth for the entire river system for 50 ARI
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Flood depth for the entire river system for 100 ARI



2D hydrodynamic modeling >> useful in developing a better quality
of flood maps based on available LIDAR informations

Can be used for future flood mapping delineation

A total of 300,000 meshes of simulation polygon were created
for 2-D model >> Time consuming compared to 1-D Model
Flood maps content depth and velocity >> Could be used for
the purpose of flood risk analysis

Engineers or planners can refer to flood maps >> To
determine the platform level for various return periods and
future landuse planning in a new development project to
minimise flooding risk.

Local authoritiy and community >> To prioritise flood
preparedness, mitigation and control activities.

NATIONAL HYDRAULIC RESEARCH INSTITUTE OF MALAYSIA (NAHRIM) ‘

MINISTRY OF NATURAL RESOURCES AND ENVIRONMENT (NRE) ~——



U X . i, .
R L e s xS T -

—
— :

(W

:/ NATIONAL HYDRAULIC RESEARCH INSTITUTE OF MALAYSIA (NAHRIM)
MINISTRY OF NATURAL RESOURCES AND ENVIRONMENT (NRE)



