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Abstract 
 

This paper depicts the development of urban stormwater drainage system modeling for medium size 
housing development using InfoWorks CS for Kota Damansara, Selangor.  The total catchment area is 
approximately 428 hectar.  The major landuse in Kota Damansaara are housing areas and shops which contribute 
impervious areas approximately to half of the catchment area, while the remaining areas are forest, schools, 
landscape and field.  Hydrology and Hydraulic data has been collected throughout the research project and it is 
being used for the model calibration and verification.  The sensitivity of each parameter is tested and the 
effectiveness of the dry detention pond will then be evaluated using the calibrated models.   From the research, it 
is found that the existing pond is function well and could perform well up to the design rainfall of 100 year ARI 
as recommended in Manual of Stormwater Management of Malaysia (MSMA).  Thus, there will be no 
improvement on the drainage system to be done as the overall drainage system is functioning well.  Under the 
scenario of land use changed in the upstream of the catchment, the detention pond also could still perform up to 
100 year ARI.  However, runoff gets quicker to reach the peak under the land use change scenario by 80 minutes 
for 50 year ARI and 70 minutes for 100 year ARI.  It is recommended that the construction of detention pond 
needs to be further encouraged for any new housing development to control water quantity.  Future development 
need to consider factor like runoff from upper catchment area using the numerical approaches to solve the 
problem and ease the decision making processes.  
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1.  Introduction 

For the past 30 years of development, 
problems related to water quantity and quality 
occurred progressively.  The scenario is worsening 
if improper drainage systems were implemented.  
Since the publication of the Stomwater 
Management Manual of Malaysia (MSMA) by the 
Drainage and Irrigation Department, Malaysia 
(DID) in 2000, the construction of detention pond 
to control flow has been encouraged.  Thus, this 
study is to evaluate the performance of the Dry 
Detention Pond using numerical modeling 
approaches.  The research site (Figure 1) is located 
at Kota Damansara, Selangor which is about 10 
kilometres from Sungai Buloh, North-South 
Highway toll.  Sungai Tambul is the main stream 
flowing in the pond, tributary of Sungai Damansara 
to the South.  This study focus on the dry detention 
pond (Figure 2) situated in Section 6, Kota 
Damansara, Selangor built in 1996.  The total 
catchment area contributing to the retention pond in 

Section 6 are comprises of areas in Section 5, 6, 7, 
10 and 11 covered total of approximately 428 
hectares.  The catchment area is further distributed 
into numerous sub-catchments to study the 
behaviours of rainfall-runoff in the ponds.  The 
topography of the project area is hilly to undulating.  
The project area rises from 21.72 to 202 metres 
above mean sea level.  The nearest road is Jalan 
Cecawi 6/27 on the left bank of detention pond 
(Figure 2) with ground level of 28 metres above 
mean sea level.  For this research project, it will 
only cover the performance of the dry detention 
pond on water quantity aspect and the research 
objectives are as follow: 

- To study the sensitivity of each parameters 
which effects the changes of catchment 
runoff for model calibration  

- To research on the performance of the 
existing detention pond  

- To predict the performance of the existing 
detention pond in future development 



 

2 
 

 
Figure 1: Location of Site   

 

 
 
2.  Research Methodology 
 

The research involved the data collection, 
model development, calibration, verification and 
analysis (Figure 3).  With today’s advancement in 
compute technology, many cities in the developed 
countries start building computer models to study 
the drainage or sewer system, for instance by using 
MOUSE (Mark et al., 1997), MIKE (Smith, 2007, 
Majewski, 2008), InfoWorks (Swan et al., 1999 and 
Leow et al., 2008) and the SWMM Models (Guo, 
2001 and Jang et al., 2007).  InfoWorks Collection 
Systems, InfoWorks CS version 8.5 is used to 
develop the 1-Dimensional Urban Drainage System 
Model for Kota Damansara (Figure 4).  InfoWorks 
CS can support up to four different system types 
(wastewater, stormwater, combined or other) within 
any one model.  It can also support the import and 
export of data and maximum results to specific 
layers in ArcView GIS, ArcInfo or MapInfo.  
(InfoWorks CS Technical Review, 2008).   

Data needed for model development 
comprises of hydrology data (rainfall, catchment 
characteristic, soil type, hydrologic soil groups and 
etc.) and the hydraulic data (water level, river cross 
sections, discharge, channel manning roughness 
coefficient etc).  The subcatchments are digitised 
from LIDAR Image as explained by Hassan (2005) 
on the appropriateness to obtained catchment 
manually due to the catchment characteristic is 
basically flat terrain and it is therefore quite 
difficult to delineate automatically through GIS 
software. Curve Number (CN) is also determined 
using Remote Sensing and Geographic Information 
System (GIS) method recommended by Misha and 
Babu (2008).    

The United States Soil Conservation 
Service (SCS) Method or SCS Model is choosen 
for rainfall-runoff model in the model.  It is 
observed that SCS Model is quick to produce 
results and can also easily be updated as the land 
use or land cover changes and could be  

 

Figure 2: Location of Site   
 

rapidly applied to ungaged catchment (Tsheko, 
2006, Mishra and Babu, 2008 and Leow et al., 
2008).   

The model developed will be calibrated 
and verified for further simulation as discussed in 
results and discussion.  Methods (2003) suggests 
any hydraulic model should be calibrated to the 
greatest degree of accuracy and verification is 
desirable step following completion of the 
calibration step.   
 

 
Figure 3:  Research Methodology 

Figure 4: Kota Damansara Urban Drainage 
System Models 
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3.  Results and discussion 
 
3.1 Sensitivity Test 
 

During the sensitivity test, it was found 
that the CN Value for land use based on hydrologic 
Soil Groups, Soil Antecedent Mositure Content, 
Hydrologic Loss Model, rainfall intensity interval, 
drainage properties particularly Manning’s n are the 
most sensitive parameters compared to culvert 
properties.   

For model calibration, event on 20 
October 2007 (8 year ARI) was tested while for 
model verification, event on 26 February 2006 (25 
year ARI) was used.  Figure 5 and Figure 6 show 
the observed and simulated result at Detention Pond 
for both events.  Since the calibrated and verified 
models gave satisfactory mean square errors, it 
could be furthered used to assess the performance 
of existing detention pond and to predict the future 
performance of the detention pond under land use 
changed condition.  
  
The results of model calibration and verification are 
show in Table 1. 
 
Table 1:  Results of Model Calibration and 
Verification 

Peak Water Level (meter) Event Observed Simulated Differences r2 

20 October 
2007 2.92 2.784 0.136 

(2.5%) 0.957 

26 
February 

2006 
3.470 3.626 0.156 

(4.5%) 0.984 

Event Difference Time to Peak (min) 
20 October 

2007 16:25 16:31 6 

26 
February 

2006 
05:03 05:06 3 

 

 

 
Figure 5:  Model Calibration (Rainfall Event on 

20 October 2007) 
 
 
 
 

 
 

 
Figure 6:  Model Verification (Rainfall Event 

on 26 February 2006) 
 

3.2 Performance of Existing Pond 
 

From the analysis done, results 
demonstrate 60 minutes duration rainfall gives the 
highest peak water depth for almost all design 
rainfall, therefore, for evaluating the performance 
of existing pond, the 60 minutes design rainfall for 
2, 10, 50 and 100 year ARI were tested.  The 
comparison of water depth and flow for each ARI 
of 60 minutes duration was then evaluated (Figure 
7 and Figure 8).  This simulation results show that 
the water depth for 2 year ARI to 100 year ARI is 
from 2.261 metres or 23.981 metres above mean 
sea level to 4.213 metres or 25.933 metres above 
mean sea level which gives the difference of 1.952 
metres (Table 2).  For the flow comparison, the 
results show that the maximum flow simulated for 
2 year ARI to 100 year ARI is from 14.554 to 
35.908 m3/s (Table 2).  It shows no flooding for 
both 50 and 100 year ARI on Jalan Cecawi 6/27.  It 
is concluded that the pond is well perform and 
manage to cater the flow up to 100 year ARI of 
design rainfall with no flood as designed by 
Consultant and recommended in MSMA (Ganedra, 
Ahmad and Associates, 1996).  The present study 
confirm the ability in attenuating peak flow as 
discussed by Ahmad Nasir (2008). 
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Figure 7:  Simulations of Water Depth for 

Various ARI (2, 10, 50 and 100 year) 
 

 
Figure 8:  Simulations of Flow for Various ARI 

(2, 10, 50 and 100 year) 
 
Table 2:  Results of Simulations of Water Depth 
and Flow for Various ARI  

ARI (year) Comparison 
of Peak 2 10 50 100 

Water Depth 
(metre) 2.261 3.384 3.986 4.213 

Flow (m3/s) 14.554 28.020 33.872 35.908 
 
3.3 Effects of Land Use Change 
 

Regarding Tsheko (2006), SCS Curve 
Number method is sensitive to land-use changes.  
Thus, to study the effects of land use change, we 
assume that the forest area upstream of the 
catchment is changed to pave area where the Curve 
Number of all the forest area upstream are changed 
to CN = 95. The 100 year ARI gives the highest 
water depth and flow compared to 2, 10, 25 and 50 
year ARI.  For all the simulation for various ARI, 
the maximum water levels predicted under the 
effects of land use change are less than the ground 
level of Cecawi 6/27 Road nearby Detention Pond 
(28 metres above mean sea level) and show no 
flood at the area.  

A comparison of water depth and flow for 
50 and 100 year ARI under scenarios before and 

after land use changed are also evaluated.  Refer to 
Table 3, Figure 9 and Figure 10, the scenario of 
land use changed gives little impact compared to 
the existing condition as observed only a minor 
difference from 0.50% to 2.13% in water depth and 
0.53% to 2.43% in flow simulated for 2, 10, 50 and 
100 year ARI.  However, runoff gets quicker to 
reach the peak under the land use changed scenario 
by 80 minutes for 50 year ARI and 70 minutes for 
100 year ARI.  This recommeding that any future 
development should be fully considered this factor 
to avoid flooding at downstream.  
 

 
Figure 9:  Comparison of Flow for 50 year ARI 

for Existing Condition and After Land Use 
Change 

 

 
Figure 10:  Comparison of Flow for 100 year 

ARI for Existing Condition and After Land Use 
Change 
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Table 3: The Comparison of Water Depth and 
Flow for Existing Condition and after Land Use 
Changed 

 
Existing 
Conditio

n 

Land Use 
Changed 

Existing 
Condition 

Land Use 
Changed Design 

Rainfall, 
ARI 

(Year) 
Max 

Water 
Depth 
(metre) 

Max 
Water 
Depth 
(metre) 

Max 
Flow 
(m3/s) 

Max 
Flow 
(m3/s) 

2 2.261 2.279 14.554 14.773 

10 3.384 3.406 28.020 28.274 

50 3.986 4.071 33.872 34.694 

100 4.213 4.234 35.908 36.102 
Design 

Rainfall, 
ARI 

(Year) 

% of Difference Water 
Depth (metre) 

% of Difference Flow 
(m3/s) 

2 0.80 1.50 

10 0.65 0.91 

50 2.13 2.43 

100 0.50 0.53 

 
4. Conclusion 

From the sensitivity test, it is found that 
CN Value for land use based on hydrologic soil 
group, soil antecedent moisture content, hydrology 
loss model, rainfall intensity intervals, drainage 
properties particularly Manning’s n are the most 
sensitive parameters.  The findings are as follow:  
 

i. The existing pond could perform well up 
to 100 year ARI of design rainfall with no 
flood as recommended in MSMA and the 
current design is sufficient 

ii. Under effect of land use changed in 
forested area upstream of the catchment, 
the existing detention pond could also  
function for 100 year ARI of design 
rainfall with no flood  

iii. There is no improvement on the drainage 
system to be done at this moment 

iv. Construction of detention pond need to be 
encouraged for any new housing 
development to control water quantity 

v. Future development need to consider 
factor like runoff from catchment area and 
it should be studied using the numerical 
approaches to solve the problem and ease 
the decision making processes. 
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