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ABSTRACT 
 
The Malaysian economy has gone through rapid structural changes since independence in 1957. 
Progressive development from agriculture to an industrialized economy has shifted the population 
into urban centers. Urban development is necessarily to meet the need of urban population. 
Urbanization will increase the construction of paved area that has significant changed on the 
hydrologic and hydraulic characteristics of the catchments. Therefore not surprisingly, incidence of 
flash flood in urban area in Malaysia is becoming more severe from year to year. 

In order to mitigate flash flood in urban area, a conventional drainage system has been 
designed to provide the fastest possible transport of storm water runoff out of the catchments into 
the receiving water.   In Malaysia, conventional drainage system is based on the first urban drainage 
manual “ Planning and Design Procedure No.1: Urban Drainage Design Standards and Procedure 
for Malaysia” was published by DID in 1975. This manual has been used as a guideline for more 
than twenty-five years and since its publication, although there have been many new technological 
developments in urban area. Conventional drainage system, unfortunately has led to increase the 
occurrence of flash flood at the downstream of the catchments. Additionally, open drainage invites 
more polluted river and therefore has worsened the quality of life in urban community. Therefore 
conventional drainage is no longer an effective measure in solving flood. 

 Due to this problem, Department of Irrigation and Drainage (DID) Malaysia is taking a 
proactive step by introducing New Urban Drainage Manual known as Storm Water Management 
Manual for Malaysia (Manual Saliran Mesra Alam or MSMA). From 1st January 2001 onward all 
new development in Malaysia must comply with new guideline that requires the application of Best 
Management Practices (BMPs) to control stormwater from the aspect of quantity and quality runoff 
to achieve zero development impact contribution. These concepts of BMPs will be able to preserve 
the natural river flow carrying capacity. 
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The new manual draws on various approach of  “Best Management Practices” now is being 
practices worldwide, to control the quantity and quality runoff through detention/retention storage, 
infiltration facilities, engineered water way which are capable to retard the flow. The goal of this 
manual is to provide guidance to all regulators, planners and designers who are involved in 
stormwater management. It identifies a new direction for stormwater management in urban areas in 
Malaysia.   

 
 
1. INTRODUCTION 
 
The Malaysian economy has gone through rapid structural change since independence in 1957.  The 
urban growth is dynamic in accordance with the rapid economic growth and industrialization. The 
infrastructure has been strained by rapid urban growth, and there are high needs of improvement of 
amenities, e.g. water supply, electricity, transportation, environment and drainage. In order to make 
living and transportation possible development by introducing of large impervious areas are 
constructed. This will results in change of hydrological cycle. Infiltration and ground water 
recharges decreases, pattern of surface and river runoff also changes imposing high peak flows, 
large runoff volumes and accelerated transport of pollutants and sediment from urban areas. Thus 
the city influence on the runoff pattern and the state of the ecological systems occurs not only within 
the city area but also in and around the whole river system downstream. 

In 1971, Malaysia suffered serious damage over the whole country due to flood and the 
importance of effective urban drainage was strongly recognized. The government of Malaysia gave 
the DID the task of planning and implementation of urban drainage work as part of overall flood 
mitigation programme.     

 
 

2.  PAST DRAINAGE PRACTICE AND ISSUES. 
 
Rapid disposal, localized, reactive and mono-functional drainage concepts have been widely 
practiced in Malaysia. The traditional approach widely practiced in Malaysia is to allow developers 
to put in drains where appropriate. In Malaysia the architect has more or less to put alignment for 
drainage, after packing in the most number of housing unit allowable in the area. The engineer’s job 
is only to determine drain size to comply with drainage capacity and final discharge outlet 
requirements. To further maximize housing density, developers normally channel all drainage to one 
or large trunk drains. All drains to trunk drains are normally concrete-lined and of the open channel 
type to minimize the land area required. (Embi & Kassim, 1998) 

In Malaysia, urban drainage practice has been largely based on the 1975 DID Urban Drainage 
Design Manual that covers essentially the planning, basis of design, flood discharge, hydraulic 
design of open channels, structures, storm drainage for urban streets, detention storage, erosion and 
sediment control and information to be submitted with design. The peak discharge estimation 
method has been freely used, even for large and complex hydraulic structure in large catchment. As 
a result, cost-effective design and construction has seldom been realized. Practices in Malaysia have 
thus far relied very much on slight adaptation or even direct use of temperate region-based urban 
rainfall/runoff design procedures and computer model.  

The approaches to the design procedure, in term of methods and techniques employed, have 
not been reviewed and upgraded although advances in urban drainage and stormwater management 
technology are being practiced widely in overseas. In relation to the contents of the former manual, 
some recognized weakness is associated with institutional and legal issues, strategic/ master 
planning concepts, discharges estimation, minor and major drainage facilities, computer simulation 
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and runoff quantity and quality controls. These were either inadequately covered or not included in 
the manual.  
 Rapid disposal approach as adopted in the first manual has led to increase in the occurrence of 
flash floods as the result of the increase in surface runoff, peak discharges, shorter flow duration and 
others. Beside that, polluted water, garbage and floating litters and increase of sedimentation in the 
river system are on the rise because of the weakness of current practice. Widening and channeling 
rivers and drain to cater for increased discharges as the urban area develops is inherently defective 
from the environmental point of view. As the urban areas continue to expand in all towns in 
Malaysia the demand will continue to increase.  DID has estimated Rgt Malaysia 10 billion to 
mitigate the current existing flood problem. If the country continues to urbanize, the flood problem 
continue to increase. (Zakaria & Ainan, 2000). 
 Due to this problem, Department of Irrigation and Drainage (DID) Malaysia is taking a 
proactive step by introducing New Urban Drainage Manual known as Storm Water Management 
Manual for Malaysia (Manual Saliran Mesra Alam or MSMA). Effective from 1st January 2001 all 
new development in Malaysia must comply with new guideline, which requires the application of 
Best Management Practices (BMP’s) to control stormwater from the aspect of quantity and quality 
runoff to achieve zero development impact contribution. It is hope that this new strategy will be a 
sustainable solution to mitigate the existing flood problems but it also to prevent the occurrence of 
such problem in the new area developed.   The introduction of this new concepts for application for 
the new development, DID has received a good response from the other agencies such as 
developers, local authorities and Non-government body (NGO) as it covers wider scope and need to 
consider all factors of development that can give rise the occurrence of flood. The challenge is to 
ensure that the administration of the planning, design and maintenance of stormwater management 
systems is consistent across the relevant local, State and Federal Authorities and the professions of 
planning, environmental and civil engineering and landscape architecture.  
 
 
3. URBAN STORMWATER MANAGEMENT MANUAL FOR MALAYSIA 
 
Urban Stormwater Management Manual For Malaysia or better known in Malaysia by Manual 
Saliran Mesra Alam (MSMA) is prepared by Deparment of Irrigation and Drainage Malaysia to 
replaced the old Manual “Planning and Design Procedure No.1: Urban Drainage Design Standard 
For Peninsular Malaysia, 1975 ”.  The main focus of Urban Storm Water Management Manual is to 
manage the stormwater instead of draining it away as fast as possible to a more environmentally 
approach known as control as source approach. This approach utilizes detention/retention, 
infiltration and purification process. The quality and quantity of the runoff from developing area can 
be maintained to be the same as pre-development condition from the aspect of quantity and quality 
runoff also known as uncontaminated zero contribution to the peak discharge. This manual also 
considers the current existing problem such as flash flood, river pollution, soil erosion, hill 
development and etc.  Various department, Non-government department and expertise from oversea 
have evaluated this manual. A new technology that is based on control at source method is 
documented in this manual. 

This new approach is more environmental and capable of integrating other facilities. Examples 
are landscape area and temporary stormwater storage facilities in car parks and play grounds. At the 
Federal Government Administrative Center Putra Jaya, this new approach has been applied by 
incorporating the lake and wetland as storage and purifier of stormwater. This new approach in 
other development but this new approach is still new in Malaysia and is expected that it will 
probably take 15 (fifteen) years without proactive initiatives this method will accepted widely 
among the Malaysian. Department of Irrigation and Drainage prepared this manual with a hope that 
this concept can immediately be implemented and administered in a systematic manner with a faster 
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approach.  Therefore the goal of this manual is to provide guidance to all regulators, planners and 
designers who are involved in the stormwater management in urban areas in Malaysia. 

Under this new direction, stormwater management in Malaysia will have a multiple objectives 
including to: 

• Ensure the safety of the public 
• Control nuisance flooding and provide for the safe passage of less frequent and larger 

flood events. 
• Stabilize the landform and control erosion 
• Optimize the land available for urban development 
• Minimize the environmental impact of urban runoff on water quality 
• Enhance the urban landscape. 

 
 
4.  WHY MALAYSIA NEEDS STORMWATER MANAGEMENT 

 
Progressive movement from agriculture to an industrialized economy has shifted the population into 
urban centers. In 1970, a total of 26.8 % of the population were urban dwellers. By 1980 
urbanization had increased the population to 35.8 % and by 1991 to 50.7%. Recent projection 
indicated that urbanization in Malaysia would result in urban population exceeding 65% by the year 
2020. Urban development will necessarily be geared to meet the need of these increasing urban 
dwellers and this will result in paved surfaces. For an example study in Subang Jaya, the most 
populated area an increase in impervious area from 0-40% have shortened the time of concentration 
by about 50% and increased the magnitude of the runoff discharge by about 190%(Abdullah, 2000). 
Further increased in paved areas will increase the magnitude of complexities. Therefore incidences 
of flash flood in urban areas are growing.  

Studies by Department of Irrigation and Drainage Malaysia show that the number of the rivers 
having capabilities to cater the surface runoff is decreasing. The surface runoff from the 
development using the drainage system based on conventional approach will increase the magnitude 
of the peak discharges 2 times and its rapidly discharge to nearest river system. Major zones that are 
prone to these problems include urban centers in the Klang Valley, MSC/KLIA region, upper Kinta 
Valley, Penang, Linggi Basin, Johor Baharu, Melaka Basin and other new sosio-economic growth 
areas in the West Coast of the Peninsula.  

Government allocations to resolve the current structural work under Flood Mitigation 
Programmed such as the construction of dam, reservoir and deepening and widening the rivers 
increase from time to time. Therefore a preventive measure as suggested in the Storm Water 
Management Manual to mitigate flash flood becoming increasing relevant. The application of Storm 
Water Management by the government and private sector can reduce the increase of surface runoff 
discharge directly into the river and at the long term it will help to minimize the government 
allocation for Flood Mitigation Programmed. 

Open channel drainage in an urban area has contributed to river pollution. During rain event, 
domestic waste such as solid waste and garbage littered will easily carried by water into the open 
drain and finally reach to river stream. Finally, government has to allocate a huge budget to take 
away the solid waste from the river. For an example about 20 tones garbage littered per day 
collected from the Klang River. To overcome this problem Department of Irrigation and Drainage 
has suggested that underground drainage should be constructed in new development area as 
suggested in Urban Storm Water Management Manual.  The new system suggested in Urban Storm 
Water Management Manual does not only have a capability to reduce solid waste in the river system 
but also has a capability to purify another pollutant such as grease, oil and etc. 
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Irrigation by far is the largest water consumer using about 69% of water available for human 
used in the world, followed by industry 23% of available water. Thus only 8 % about 220 l/person a 
day remain for all other domestic uses on the average.  Parallel with growing urban population, 
drinking water demand in urban areas is growing quickly and taken increasing part of total water 
resources. Since, the existing water resources would not increase therefore there will be a 
competition usage between irrigation and domestic usage in the future. Therefore stormwater i.e 
runoff from impermeable surfaces in a city should be considered as a valuable resources and used 
after treatment for less demanding uses. In general new methods for multiple water reuse, harvesting 
and safe storage of rainwater should be explored. Method of local treatment of stormwater using 
biological system such as wetlands should be disseminated and further developed. 

Malaysia cannot avoid from water shortage problem. After 1998 crisis, when Kuala Lumpur 
and Selangor faces a problem of water scarcity, the government realized the important of sustainable 
water management in urban area. Reuse of water in urban area should be taken place. However, it is 
not possible to reuse of water in urban area since there is only polluted water flowing through in 
urban area. 

According to 2000 Annual Report by the Department of Environment (DOE), 52 river basins 
were polluted with suspended solid because of uncontrolled urban development. 18 river basins 
contain lower dissolved oxygen because of effluent from the industrial and 33 rivers were polluted 
because of amonical nitrogen from the animal farming and domestic waste. 

Pollutant source is still there although a lot of efforts have been taken increase river water 
quality.  The numbers of rivers with better water quality are decreasing and this should be look upon 
as a serious matter. As for an example for a period of 10 years i.e. from 1990 – 2000, the amount of 
river with clean water in 1990 is 48 but for year 2000 reduced to 34 rivers.  It is worrying and of 
course the existing water resources decreasing. The only thing left is polluted river without riparian 
habitat.  

Sediment deposition in river channel also cause a flash flood due to the reduction in the flow 
carrying capacity of rivers.   For an example in Klang valley it has been estimated that total 
sediment load reaching the Klang River and tributaries are accounted 1.2 million tones annually. In 
some upstream areas of Sungai Batu catchment, extreme erosion rate of up to 50,000 tons/sq.km/yr 
has been estimated.  Therefore river have no function as a water conveyance.  

River rehabilitation requires an expensive cost and it is also difficult to implement. For an 
example Department of Irrigation and Drainage has embarked on a ten-year programmed to Clean 
Klang River since 1992. However after ten years of implementation water quality of Klang River 
does still not achieve Class II standard.  A river cleaning program such as relocation of pig farming, 
remove silt from a river, construction of rubbish trap need an expenses reaching millions ringgit.  

 The implementation of Urban Storm Water Management in Malaysia hopefully can enhance 
environmental quality of life and environment. Water bodies and their greenery act as a natural filter 
to dust and atmospheric pollution. In hot climate like Malaysia, the heat from tens of thousands of 
vehicle engines and building air condition make urban areas even more oppressive and unbearable.  
Natural water bodies that blend with the surrounding can provide welcome relief in urban areas. It’s 
a hope that the usage of Storm Water Management Manual in new development will be expected to 
bring an existence “Garden in the City” in the future.   
 
 
5. CONTENTS OF URBAN STORMWATER MANAGEMENT MANUAL. 
 
The concept of stormwater management control is relatively new in Malaysia and a paradigm shift 
would be required to turn around traditional concept of drainage engineering practices based on 
rapid disposal towards this new concept. The new manual draws on various approach of  “Best 
Management Practices” now is being practices worldwide, to control the quantity and quality runoff 
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through detention/retention storage, infiltration facilities, engineered water way which are capable to 
retard the flow.  The manual explains the design of each stormwater management control 
component in separate chapters.  Figure 1.0 showed some typical measure suggested in the manual. 
The manual also has its limitation in that being newly introduced it may be lacking in many aspects 
representing the peculiarities of the stormwater process/practices occurring in the country. 
 The manual has forty eight (48) Chapters. It is divided into nine (9) Parts according to 
different main topics that from the manual. The manual is published in twenty (20) volumes with 
each part A, B, and C in one volume, Part E and H in two volumes and Part D. F. G and I in three 
volumes. The last volume contains references, glossary, subject index and abbreviations. 
 The first three parts contain background information on environmental process and stormwater 
management, administration aspects and planning processes. The remaining parts contain detailed 
information on hydrology and hydraulic, runoff quantity control and conveyance, source and 
treatment runoff quality controls, runoff quality controls during construction and special stormwater 
applications. Figure 1 shows the requirement that the quantity of runoff from developing area should 
be maintained to be the same as pre-development condition.  Figure 2 shows suggested measures to 
achieve the aim of uncontaminated zero peak discharge contribution.  
 A technical visit to Sydney and Canberra, Australia was made in August 2001 by DID headed 
by its Director General, Datuk Ir. Hj. Keizrul Abdullah.  Figure 3 to Figure 7 show some of the 
stormwater management measures constructed in Sydney and Canberra. 
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Figure 1 Zero Uncontaminated Discharge Principle 
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Figure 2 Measures to control Quantity and Quality Runoff 
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Figure 3 Gross Pollutant Trap 
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Figure 6 Dry Ponds 
 

 
 

Figure 7 Wetland 
 
 

6.  BIOECODS AS THE FIRST APPLICATION OF STORM WATER MANAGEMENT 
CONCEPT IN MALAYSIA 
 
The implementation of various Best Management Practices is still at early stage. Realizing that 
Universiti Sains Malaysia in collaboration with Department of Irrigation and Drainage Malaysia, 
have taken step forward to implement Bio-Ecological Drainage System as a showpiece of the 
sustainable urban drainage in Malaysia. It is hope that the Bio-Ecological Drainage System will be a 
good example of Best Management Practices in Stormwater Management mainly in Malaysia and 
the general South Asia Region. BIOECODS represents application of swales, sub-surface modules, 
dry pond, wet pond, detention pond, constructed wetland and wading stream. The construction of 
BIOECODS covers an area of 300 acres and was completed in December 2002. His Excellency the 
Governor of Penang has launched the BIOECODS at national level on 4th February 2003. The 
BIOECODS project is expected to provide an insight of the BMPs implementation that practioners 
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in Malaysia and neighboring countries can apply in designing the urban drainage system for a new 
development. 
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