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JASTIP JOINT LABORATORY

January 2017

Completion and operation of
The Japan ASEAN Joint Research Centre &

JASTIP Disaster Prevention Joint Laboratory
between Kyoto University and MJIIT
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( Aftermath counter measure )
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Assessing Water Quality in the Langat River Basin
During Disaster Period Using Integrated Remote
Sensing and Modeling Methodologies

Malaysia-Japan ©
International Institute

of Technology

(MJIIT)
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A A ! Where Langat River meets Senyih
= ¢ River
% .\ (Source & copyright: Dr Casey Ngo/DS Dr Zaini

Ujang retrieved via Facebook Langat River
Friends group)
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BACKGROUND - QUICK FACTS
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OF LANGAT RIVER BASIN

Total catchment area — 2,348 km?

Length of main river — 141 km and situated 40 km east of Kuala
Lumpur

Three major tributaries — Langat River, Semenyih River and Labu
River

The main tributary, Langat River flows about 182 km from the main
range Banjaran Titiwangsa at Northeast of Hulu Langat District and
drain into the Straits of Melaka.

The main reach of Semenyih River flows through the town of
Semenyih, Bangi Lama and finally merges with Langat River at about
4 km to the east of Bangi Lama town.

There are two reservoirs in the basin — Langat and Semenyih dams.
(Source: Ali et al., 2014; Huang et al., 2016)
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ISSUES _ ‘ ©UTM

Subjected to regular and
extreme flood conditions

One of the longest river in
Selangor with frequent flooding
Experiencing flood since 1976
and one of the main cause is
insufficient channel capacity

(Source: Mohammed et al., 2011)
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Obrserved radnfall

B Chserved Tlood area
| N0 data
QFF rainfall extimates
| GPFE flocd area
| Mo data

EI S/ Lgt_river.shp
J | Bondry.shp

10 o _ 0 o0 n &1 Elomasers

Concerned flood areas (Source: Department of Mineral & Geosciences, 2003)
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ISSUES - EXTENSIVE LAND USE
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Concerned extensive land use (Source: Mokhtar et al., 2011)
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ISSUES - POLLUTION AT .UTM
SEMENYIH TREATMENT PLANT s

. Closure of Semenyih Water Numerous contamination

Treatment Plant several times ~ incidents along Sg Semenyih
due to river pollution

 Langat River basin was affected L L
as Semenyih is one of the JT875 N
catchment’s tributaries :

g .-
A . 7 ’

* The frequent closure has
caused water ration problems
for residents catered to receive
water supply from the WTP

« Ciritical issues related to odor
pollution forced the WTP to be
closed for several times since vt ]
O cto b er 2 O 1 6 Unserupulous individuals have thrown rubbish right next to Sungai Semenyih. — filepic
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RESEARCH FRAMEWORK
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Langat River Basin is chosen as one common study area based on historical data and
an area induced by climate change

Input from Cluster 2

Scenarios

Scenario 1: worst case scenario

(Historical data)

Input from Cluster 3 Scenario 2: worst case scenario
(Induced by climate change)

Input from Cluster 2

Disaster Risk

+ Flood Forecasting
Input from Cluster 2

Plan

I + Operation and Relief System
Input from Cluster 4

Input from Cluster 1
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Rainfall Data Rainfall Data
(Historical) (Future projection using GCM)
e.g. 1-day rainfall Annual e.g. 1-day rainfall Annual §7  UNNERST TEKNOLOG! MALAYEIA
Maximum Series Maximum Series
Year: 1970 - 2014 \ Year: 2020 - 2100
2
Bias C tion + Validati >- !
ias Correction + Validation
using 2000— 2014 data (D m
Frequency Analysis A 4 O O
l Frequency Analysis —I ;
Worst case scenario Worst case scenario Q E
No.1 No.2 o
e.g. 100-year 1-day e.g. 100-year 1-day <
Rainfall Rainfall I m
| | iTE
v LL
Rainfall Scenarios
[ No.1 and No.2 ] E
( Land Use Changes ) l
Scenario a: No Land use R (" ) Note:
changes "1 Flood & Water Quality _
Scenario b: With Land use ~ Modelling G_CM - _General
changes (using SWAT ArcGIS & Circulation Model
\ (Arc-GIS Software) y RRI Software )
U J
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METHODOLOGY
FRAMEWORK: WATER
QUALITY MODELLING
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 Geographic Information System Software — Soil and
Water Assessment Tool (ArcGIS-SWAT) will be used to
develop and analyzed water quality modeling

e This should include:

 Data collection

» Data processing

« SWAT model development

* Model calibration and validation

* Application to Langat River Basin
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METHODOLOGY
FRAMEWORK: FLOOD
MODELLING
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 Rainfall Runoff Inundation (RRI) will be used to develop
flood modeling

e This should include:

« Xsection of River Langat
* Weather data
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WHY MODELING

High annual rainfall may contribute to stormwater runoff in
Langat River

Field experiments and long term data collection are time
and cost consuming

Modeling is useful for prediction of future impacts of
urban development to river water quality in Langat River
Basin
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METHODOLOGY ™
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Input data and observed data for calibration and validation of the model

1. Digital Elevation Model SRTM SWAT Input

2. Land Use Map Department of Agriculture Malaysia SWAT Input 2006

3. Soil Data Department of Agriculture Malaysia

4. Weather Data Department of Irrigation and Drainage 2000-2010
Malaysia; Department of

5. Observed Water Department of Environment Calibration & Validation 2000-2010

(COD, BOD, DO, SS.))

6. Point Source Pollution  Malaysia Palm Oil Board (MPOB) SWAT Input

7. Observed Stream Flow Department of Irrigation and Drainage Calibration & Validation 2000-2010
Malaysia

8. Soil Properties SWAT Input
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EXPECTED OUTCOMES

ISWAT Project Setup ¥ Watershed Delineator ¥ HRU Analysis ¥ Write Input Tables ¥ Edit SWAT Input ¥ SWAT Simulation ¥

x|

= £F layers A
@ O streamflow_station
B MonitoringPoint
# <all other values>
Type
¢ Linking stream added Outlet
# Manually added Outlet
{ Precipitation Gage
e Temperature Gage
] Humidity Gage
O Solar Gage
= Wind Gage
= Qutlet
¥ <all other values>
Type
# Linking stream added Outlet
¢ Manually added Outlet
= Reach
= Watershed
-
=! Basin
-
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Example of SWAT
delineated Langat
River basin area
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