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INTEGRATED STUDY ON 
DISASTER 

MANAGEMENT IN 
MALAYSIA

Development of 
natural disaster 

vulnerability index 
for Malaysia
Cluster 1

Flood and 
landslide 
forecasting
Cluster 2

Machine learning 
and drones for 

disaster response 
and relief 
operation
Cluster 4

Aftermath counter measure 
on water supply and 

sanitation in disaster area 
Cluster 3



Assessing Water Quality in the Langat River Basin 
During Disaster Period Using Integrated Remote 

Sensing and Modeling Methodologies



LANGAT 
RIVER 
BASIN



Where Langat River meets Semenyih  
River
(Source & copyright: Dr Casey Ngo/DS Dr Zaini 
Ujang retrieved via Facebook Langat River 
Friends group)



• Total catchment area – 2,348 km2

• 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)



• 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)



Concerned flood areas (Source: Department of Mineral & Geosciences, 2003)



Concerned extensive land use (Source: Mokhtar et al., 2011)



• Closure of Semenyih Water 
Treatment Plant several times 
due to river pollution 

• Langat River basin was affected 
as Semenyih is one of the 
catchment’s tributaries

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

• Critical issues related to odor 
pollution forced the WTP to be 
closed for several times since 
October 2016



Flood Hazard Map 1/3

Landslide Hazard Map 1/3

Water Quality Hazard Map 1/3

Input from Cluster 2

Input from Cluster 2

Input from Cluster 3

Scenarios 
Scenario 1: worst case scenario 
(Historical data)
Scenario 2: worst case scenario 
(Induced by climate change)

Multiple Hazard Map 1/4

Population Density Areas 1/4

Physical Damages 1/4

Adaptive Capacity 1/4 
(Resilience Mapping)

Overall Risk

Input from Cluster 1

Disaster Risk 
Reduction
+ Flood Forecasting
Input from Cluster 2 

+ Operation and Relief System 
Plan

Input from Cluster 4

Langat River Basin is chosen as one common study area based on historical data and 
an area induced by climate change 



Rainfall Data
(Historical)

e.g. 1-day rainfall Annual 
Maximum Series
Year: 1970 - 2014

Frequency Analysis

Worst case scenario 
No.1 

e.g. 100-year 1-day  
Rainfall

Rainfall Data
(Future projection using GCM)

e.g. 1-day rainfall Annual 
Maximum Series
Year: 2020 - 2100

Frequency Analysis

Worst case scenario 
No.2

e.g. 100-year 1-day  
Rainfall

Bias Correction + Validation 
using 2000– 2014 data

Note: 
GCM = General 
Circulation Model

Rainfall Scenarios 
No.1 and No.2

Flood & Water Quality 
Modelling

(using SWAT ArcGIS & 
RRI Software )

Land Use Changes
Scenario a: No Land use 

changes
Scenario b: With Land use 

changes
(Arc-GIS Software)



• Geographic Information System  Software – Soil and 
Water Assessment Tool (ArcGIS-SWAT) will be used  to 
develop and analyzed water quality modeling

• This should include:
• Data collection
• Data processing
• SWAT model development
• Model calibration and validation
• Application to Langat River Basin



• Rainfall Runoff Inundation (RRI) will be used  to develop 
flood modeling

• This should include:
• Xsection of River Langat 
• Weather data



• 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



Types of Data Sources of Data Process Period

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 
Malaysia; Department of 

2000-2010

5. Observed Water 
(COD, BOD, DO, SS..)

Department of Environment Calibration & Validation 2000-2010

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

7. Observed Stream Flow Department of Irrigation and Drainage 
Malaysia

Calibration & Validation 2000-2010

8. Soil Properties SWAT Input

Input data and observed data for calibration and validation of the model
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Example of SWAT 
delineated Langat 
River basin area




