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Abstract

A study conducted by The Department of Environment Malaysia shows that there is an increase in
numbers of polluted rivers. Onc problem is said to be due to indiscriminate dumping of wastes into
the rivers. This phenomenon adversely affects the drainage capacities of rivers which then leads to
more frequent occurrences of floods as well as an increase in the intensity of the floods. The 1ssucs

are critical since 97% of the total water usc originates from rivers.

In Malaysia, 40-60% of water use comes from the domestic domain. Domestic wastewater gives an
impact on the quality of water. Public involvement is very important in order to control the current
water situation as public contributions to water issues are very significant. In daily activities, the
public pollutes the drainage runoff unconsciously. Increasing urban population causes a massive
impact on human activitics, especially in a devcloping country like Malaysia. In Malaysia,
urbanization has a lot of advantages for the economic scctor. Therefore, development nceds to be

carried out in order to provide a range of facilities for the population.

On the other hand, living in comfortable and convenient spaces has persuaded many people to

renovate their houses. This then results in an increase in the number of impervious arcas because
housing developers only have to comply with providing 10% of open space. Developers usually
choose to maximise the built-up areas to take full advantage of land use and this situation has

resulted 1n an increase in surface run-off. This is in fact a major cause of flash floods.

Natural filtration devices have been incorporated in Sustainable Urban Drainage System (SUDS) as
a means of imitating natural hydrological processes. They are found to be morc effective compared
to the conventional drainage system, and delay filtration and run-off of surface water. SUDS not

only improve the technical approaches of a drainage system, but also assists in ‘Best Management

Practices’ (BMPs). This includes management and maintenance together with better daily water
usage. However, to assist the success of SUDS, public participation should be encouraged. The
wider public and all stakeholders should have a better understanding of SUDS in order to allow
them to get a clearer idea of their potential role. Improvement in the education system, frequent
updates on information and training for maintenance workers are some of the actions that might

influence the implementation of SUDS in Malaysia.
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Chapter 1

Background and Framework

1.0 Introduction

Although 75% of the Earth is covered by water (Fisher, 2004), only 3% of it fresh water and 1s
suitable for living things (i.e. animals and human). In nature, watcr gocs through several

processes before it evaporates into the air (refer to Figure 1.0) in processcs known as

‘hydrological cycles’. However, pollution has been a major issuc with regards to fresh water

systems. From ‘Water: No longer taken for granted’:

“As population continually modify the environment to suit their needs and

desires, the natural processes, including the hydrologic cycle, are significantly
disrupted...”

(Fisher, 2004, 7)

There are two factors that have changed the basic quality and natural distribution of watcr;
pollution and human intervention (Fisher, 2004). In order to make more improvement, the
Sustainable Urban Drainage System (SUDS) has been chosen as a method for widespread
implementation. The ‘Manual Saliran Mesra Alam’ (MSMA) is the first manual with
sustainable drainage approaches and was launched in January 2001. This manual rcplaced the

old hydrological manual which has been used for twenty-five years. The approached emphasise

in this manual are based on sustainable development concept.

In supporting better water quality, the Malaysian Government included in the fourth of the five

key thrusts, which is ‘improving the standard and sustainability of the quality of lifc in its ot
Malaysian Plan (9MP) (Government Document- Malaysian 9™ Development Plan 2006-2010,
(2006), The Star, (1* April 2006)). This is an attempt to promote a sustainable development
approach in Malaysia. Based on the World Sustainable Development Performance Index (9MP,
2006), Malaysia is in the 38™ place out of 146 countries in the world and is in the 2™ place in
Asia In their efforts to implement sustainable development. In supporting sustainable
development, the Malaysia government have adopted legislation and guidclincs in order to
protect the environment especially those related to the marine and riverine ccological

community (Basiron, 2004). The legislation and guidelines can be divided into four

categories:



1. International laws and treaty
2. National policics and acts of parliament
3. State enactments

4. Local by-laws

Further explanation on government action in supporting sustainability and protecting the

qualities of water can be found in Chapter 3.

The estimated amount of wastewater from urban activitics which flows into the water bodics
worldwide annually is 450km® and 600km’ of water is nceded to dilute it before it can be uscd
again (Haughton and Hunter, 1994). It has bcen projected that the world population by year
2025 will be 10 billion, and an estimated 4.5 billion pcople in developing countries will be

living in urban arcas (Hough, 1995). An article in The Star (2006) stated that, by 2010, the
population in Malaysia will reach 28.96 million with 63.8% living in urban arcas (Tablc 1.0.1).

Public involvement is very important to control the current watcr situation as public
contributions to the water issues are very significant (Apostolaki et al., 2001). In daily activitics,
the public pollute drainage runoff without being aware of it. The increase in urban population
will have a massive impact on human activitics, especially in a devcloping country like
Malaysia. In Malaysia, urbanization has a lot of advantages for the economic sector. Thercfore,
development needs to be carried out in order to provide supporting facilitics for the population.
Discussion on related issues are elaborated in the section on the ‘Definition of Keywords and

Concepts’ (refer to section 1.01)
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Table 1.0.1: Population size and age-structure 2001-2010 (million persons) (Source: Department of
Statistics and Economic Planning Unit (2006))

1.0.1 Definition of Keywords and Concepts

These definitions are included in this study in order to offer better understanding of some of the

keywords used in the following chapters. An explanation of concepts may offer further

understandings of some of the theories that lay behind the keywords.

1.0.1.1 Water Pollution

In general, water can be classified into categories such as drinking water, wastewater, coastal
water and others. These categories can be related to stages within the hydrological cycle (Figure

1.0). Pollution can be understood as an unacceptable level of alteration of water quality relative

to natural conditions within these different categories.
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Figure 1.0.1: ‘The Water Cycle’ in National Water Quality Inventory: 1998 Report to Congress, EPA
841-F-00-006, US Environmental Protection Agency, Washington, DC, June 2000 (Source: Water: No
longer taken for granted, 2003).

According to Fisher (2004) water pollution is caused by human introduction of materials or
organisms into water bodies. Despite the longstanding belief that water has an inexhaustible
capacity to process wastes, in fact it is extensively deteriorating due to technological impacts

from many economic sectors (Table 1.0.2).



Pulp and paper mills, chemical manufacturers, stecl plants, metal process and
sroduct manufacturers. textile manufactures, food processing plant

Publicly owned sewage treatment plants that may receive indircct discharges
from industrial facilities or business
Single facilities that treat both stormwater and sanitary sewage, which may

become over loaded during storm events and discharge untreated wastes into

Combined sewer overflows
surface water.

Runoff from impervious surfaces including streets, parking lots, buildings, and
other paved areas

“Agricultural | Crop production, pastures, rangeland, feedlots, animal operations

Forest management, tree harvestin

D o logging road construction

“Construction ______| Land development, road construction
Mining, petroleum drilling, runoff from mines tailing sites

Leachate or discharge from septic tanks, landfills, and hazardous waste sitcs

Hydrologic modification Channelization,, dredging, dam construction, flow regulation

Habitat modification Removal of riparian vegetation, streambank modification, drainage/filling of
wetlands

Table 1.0.2: Pollution source catagories used in this report, “National Water Quality Inventory: 1998
Report to Congress, EPA 841-F-00-006, US Environmental Protection Agency, Washington, DC, June
2000 (Source: Water: No longer taken for granted, 2003).

1.0.1.2 Human Intervention in Water System

Urbanization provides people with many facilities and infrastructurc without rcalizing that they
have intervened in the natural processes in the environmental system, espccially the
hydrological cycle. An alteration of any phase of hydrological cycle, such as dams, irrigation,
drainage and hydroelectric plants, are considered as human intervention (Fisher, 2004). In this
study, the focus is on drainage systems. Basically, drainage is used in agriculture and also as a

method to drain surface water into the nearest water bodies.

As discussed earlier (refer to section 1.1), Malaysia has also faced many problems related to
water pollution issues (refer to Chapter 3, section 3.1.2). However, the Malaysian governmcnt
has made an effort to introduce MSMA as one of the solutions for stormwater management. The

introduction of the SMART Tunnel (refer to Chapter 8) is also the latest method for stormwatcr

management. It has been functioning since 2007.



1.0.1.3 Awareness and Perception

Humans are believed to dominate the processes involved in environmental changes (Bell, ct al,,
2001; and Bonnes and Secchiaroli, 1995). These processes occur both in intentional and
unintentional ways. The action taken is then stimulated based on experiences. Psychologists
have suggested that ‘environmental stimulation’ is influenced by two proccsscs; awarcncss and
perception. According to Goldstein (1999) cited in Bell, et al., 2001, 57:

“Sensation (awareness) has been applied to the relatively straightforward

activity of human sensory systems in reacting to simple stimuli such as an
individual sound or a flash of light”

Goldstein explains that the awareness and evaluation process arc formed on the scnsations
created by an array of photons of light stimulating in one’s eye¢ receptor cells. Humans learn

and experienced things based on what they see. It is a process that they go through in their daily
life.

However, ‘perception’ has been defined as involving more complicated processes (Bell, ct al,,
2001; and Bonnes and Secchiaroli, 1995). Perception is a process of intcgration and
interpretation of complex and important stimuli that human experience in their daily life. This
perceptual process has been discussed in as early as the 19™ century. Researchers have tried to
understand how humans differ in sensing lights, colours and other phenomenon (Bell, ct al,,
2001). Rescarchers have realised that psychologists only managed to investigate only
observable phenomena such as physical and behavioural elements. The later studies focuscd
instead on biological events that lead to sensations. For example the function of cars and cycs
are seen as a basis to the neurological sensations generated by light and sounds. Therefore,
scientists have concluded that the part that humans perceive is based on thc mechanical

transmission of a sensory from one nervous system to another, Later, these processes will end

at the back part of the brain cortex known as ‘primary visual receiving arca’. All the process
capturing perceptual experience will lead towards meaningful individual perception of space.
This meaningful perception of space can either be an encouraging or unconstructive expericnce.

They then assist in the human process of feeling thosc memories influence their perceptions.

In this study discussions are more focused on an ecological perception of the environment,
called ‘functionalism’. Functionalism allows humans to compare the present scnsation with one
that they have experienced earlier (Kaplan and Kaplan, 1982: and Ulrich, 1993). This will help
them to stimulate signals in identifying positive or negative impacts. J. J. Gibson’s ccological

theory, emphasizes the processing of individual cues in visual images (Bell, ct al., 2001).
Gibson’s, (Bell, et al., 2001; 65) states:




“...rather than perceiving individual features or cues that we organize into
recognizable patterns, we respond to meaning that already exists in an
ecologically structured environment. We may overlook some of this

embedded meaning, but it is readily available to an appropriately attuned
organism mobile enough to experience it... "

Gibson belicves that perceptions towards environment are occur in a more dircct manncr, The
properties of environments should not be perceived as distinct points but as mecaningful entitics.
Describing Gibson’s approach based on ‘Perception of Affordances’, it is cstablished that we

receive lots of information directly through our perception of the environment, These processcs
of exploring environment allow humans to experience objects in many ways from different
perspectives. This is known as ‘invariant functional properties’. Through the process of
perception of affordances, one can identify the ‘ccological niche’. This ccological niche 1s a sct
of affordances that are utilized by human natural instinct. For example, onc can afford to change
the environment based on his comfort levels, such as having an cxpensive accommodation with
beautiful scenery. Humans learn from their experiences (Appleton, 1997; and Bonncs and
Secchiaroli, 1995); therefore, the process of awareness and perception help them to undcrstand

more of the threats that are faced by their surrounding environment. These will lead to an

acceptance of changes or adaptation (Bell, et al., 2001; and Bonnes and Secchiaroli, 1995).

1.1 Public Perception of SUDS

Kaplan (1989) refers to water as a very important element in landscape. However, how docs the
public perceive their landscape nowadays, and how does water play its role in the current
environment? As a developing country, Malaysia faces a major water pollution problem.
According to the Department of Drainage (DID), there is an incrcasing number of rivers that arc
polluted each year (Abdullah and Mohamed, 1998). Thereforc, DID launched a ‘Love Our
Rivers’ campaign in 1993. However, in 1999, the campaign committce reported that the
campaign did not fulfil the main objectives due to a lack of awareness and education (DID
‘Love Our Rivers Campaign’ webpage, 1999; further discussion refer to Chapter 3). The
community’s participation and professional involvement are nceded to support sustainable

drainage implementation. Although the public and professionals in the construction industrics
might have a different understanding or opinion of sustainable drainage, these discrepancics

should be solved to provide the benefit of good quality living environment to cveryonc (further
discussion 1n Chapter 6 and Chapter 7).



Baker and Boonchote (1998), found that, duc to different perceptions and understandings in
identifying the awareness between a technical expert and the public about industrial hazards,
there is a difficulty in analysing the risks. In conclusion, thcy did mention that there was a need
for proper education and training for experts to devisc a rationale on how to tackle the public
(Baker and Boonchote, 1998). It is clearly shown that to get SUDS rccognized by the public and
professionals in the construction related industry, a proper outlinc of environmental cducation,

especially relating to water issues, is needed.

1.2 Research Context

The percentage of urban population has increased over the past ten years in Malaysia as shown
in Table 1.2.1. In 1998, a National Water Resources Study was held to assess and updatc watcr
resources availability in Peninsular Malaysia and also to formulate a Master Plan for Water

Resources Management and Development in order to forecast water demand for all users until
the year 2030.

Peninsula Sabah Sarawak Malaysia
Malaysia
Urban 86 (37) 33 (21) 37 (18) 51(34)
Rural 14 (53) 67 (79) 63 (82) 49 (66)

Table 1.2.1: Distribution between urban and rural areas 1991 (percentage). A comparison between

Census data 1991 and 1980 (figures in the brackets). (Source: Population and Housing Census Malaysia
1991).

Rapid developments have taken place in many parts of the country in order to fulfil demand,
especially in urban areas such as Kuala Lumpur, Georgetown and Johor Bahru. However,
uncontrolled development activities in watersheds and along river corridors have increased the
severity of floods. It has been estimated that 29 000 km? or 9% of total land arca in the country
is prone to flood affecting approximately 2.7 million pcople (Abdullah and Mohamed, 1998).
The rapid developments with total impervious arcas arc very high since housing devclopers
only have to comply with providing 10% of open spacc. Normally, the developers will
maximise built-up areas to take full advantage of land use and this situation has resulted 1n an
increase in surface run-off. At present, this has been recogniscd as a major causc of flash floods
in urban areas. Urbanization has incrcased the amount of impervious ground. This eventually
increases the fraction of rainfall which then turns to runoff, Usually, rainwater gets intercepted
by vegetation; infiltrates into the ground, and takes times to travel to the river. However, in this

case, it is collected from the roofs and other paved grounds and canaliscd efficicntly to public

drains which, in turn, rapidly carry it to the nearest river.



The Malaysian government has spent millions of Malaysian Ringgit (MYR) on DID projccts
and flood mitigation (Tables 1.2.2 and 1.2.3). The Malaysian Government spent MYR930
million from 1971 to 1995 on flood mitigation work; and under the 7" Malaysian Plan, the
allocation for flood mitigation programmes was MYR900 million (Utusan Malaysia, 2000).
This is scen as a big investment in order to improve environmental quality. The 9" Malaysian

Plan allocated MYRI1.13 billion to environmental protection (Table 1.2.4) of which MYR4

billion was earmarked for flood mitigation programmes.

Category 1* MP 2" MP 3"““Mp 4" MPpP 5" MP 6" MP 7% MP
1966-70 1971.758 1976-80 1981-8§ 1986-90 1991-95 1996-00

260 140 305 257.8
25 40 155 129 79.3
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300 551 572.4 381.3 _
Table 1.2.2: DID development expenditure in Malaysian Plan (MP) (unit: million MYR) (Source: Zainal
Abidin MR, 2002)

Year
2001
2002
2003
2004
2005
Total

Budget (MYR)
365 990 000
487 410 960
300 700 000
272 800 000
- 122 927 040
1 549 828 000
Tablel.2.3: Flood mitigation projects — 8" Malaysian Plan Budget (Source: Zainal Abidin MR., 2002)

Expenditure (MYR)
339656 194

“Budget allocation for 9® MP (MYR

-

Environmental protection strateg

Cleaning, conserve and beautify rivers
Coastal management
Forest re-planting

Wildlife management
Flood mitigation programme

Table 1.2.4: Allocation for environmental strategic plan in the 9™ Malaysian Plan (Source: Berita Haran,
1* April 2006)



1.3 Background Research

This study focuses on the current scenario of urban drainage system in residential arcas in
Malaysia. This includes the Malaysian domestic water usage and its contribution towards
environmental issues; the action taken by the Malaysian government to cncourage an
environmental friendly drainage solution; and a few examples of the sustainable drainage
systems in Malaysia. This study may lead to further idcas on how the public and professionals
might play their role in supporting and improving the implementation of the Sustainable Urban

Drainage System (SUDS). It also includes an introduction to the basic principles of the SUDS

and how the component works to sustain our environment.

The research aims and research questions may give a clearer view of the scope and context of

this study. This study also discusses the structure of the methodology that will be used to allow

the researcher to explore the situation in order to obtain results for a better drainage system in

housing areas in Malaysia.

14 Directly Relevant Research

This study involves many facets of research areas which are of great relevance. ‘Public
perception and acceptance of the SUDS in housing schemes in Malaysia’ nceds a good
understanding of issues related to various fields such as human perceptions on living
environment, an understanding of cultural issues, public attitudes to SUDS, a tcchnical

understanding of SUDS ' as well resecarch methodologies. All these issues need a good

background understanding of environmental psychology.

1.4.1 Human Perception and Acceptance of Living Environment

As discussed in the introductory paragraph, human perception is mostly influenced by their

experience. Experiences lead humans to stimulate perception. Perception then helps human to

generate an acceptance of changes or adaptation.

Kaplan’s works focuses more on human perception of environmental valucs. The experience of

nature: A psychological perspective (1989) is a study of people and the way thcy appreciate
nature. It is an interesting long-term research. The method which really contributes to this study
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is mainly related with the usc of images in asscssing pcople’s appreciation and awarencss.
Pecople arc seen as bonded with nature, whether direct or indircct, and to study pcople’s
perceptions is difficult as people have different perceptions, understanding and opinions about
the cnvironment. It is intercsting to note that the functioning of humans depends on the
information they gain (Kaplan and Kaplan, 1989). Although Kaplan's study was bascd on
twenty years of rescarch from various individuals with the same intcrest, it has developed a very
large conceptual base related to this study which leads to one main factor: understanding pcople

and nature.

Other than that, With People in Mind: Design and Management of Everyday Nature (Kaplan, ct
al., 1998) also gives a clear idea of how pcople perceive their surroundings. With regards to

their study, it is to identify public perceptions and acceptance of SUDS in residential arcas. It 1s
interesting to note that they suggest a relationship between environmental aspects and people’s
experiences. In their study, forty-five patterns were discussed and divided into three different
topics. They are approaches to design and management of cveryday natural environment,
integrating the solution for design and management by considering the context in a natural

setting, and decision-making in design and management that can deal with pcople’s responsce to

change. The suggested patterns provided lots of ideas while developing the questionnaires for
this study. It also well as gives guidance in selecting and composing images for the rescarch

survey of this study.

1.4.2 Cultural Issues and their Connection with Landscape

Cultural issues have an impact on public opinion, perception and acceptance of surrounding
landscapes. The way individuals are raised also their affect their ways of sceing the world
(Gifford, 1997). Collin Turnbull’s experiences with the Pygmics of Congo region shows that the
Pygmys’ experiences are obstructed by the size-constancy (Gifford, 1997). Gifford (1997: 22)

explains:

“...this is one example of what has been called the carpentered-world
hypothesis, which attributes certain differences in perception to the

striking discrepancies among the perceptual environments of various
societies...”

A study conducted by Nassauer and Jorgensen is closcly related to the argument betwcen the

understanding of culture and ecology in the environment. Placing Naturc: Culture and
Landscape Ecology edited by Nassauer (1997) is a good reference for understanding public

response to and awareness of their surroundings. It is suggested that public living space may

have an impact on their perception and interpretation of local situation. It discusses the
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appropriate role of human in decaling with naturc as we dominate this world. The authors’
different backgrounds provide a wider range of views and opinions that arc comprehensible in
various scopes and aspects. This is important in studying culturc and ccology in order to
understand human perceptions, behaviour and communitics. In determining the ccological
function, it is important to have knowlcdge of ecology and its cffects on culture because it is
believed that human beings and landscape influence ccosystems. Therefore, future landscape
could not be predicted without acknowledging human values which differ according to

sociological backgrounds, religions and regions of origin collectively known as ‘culturc’. A

study by Gorham (1997), Human impacts on ecosystems and landscapes, suggest that ecological

issues are generally understood by many to have been causcd by the impact of increasing
human population as well as urbanisation which in turn has an impact on industrial activities.
However, Gorham emphasizes that the ecological problems are affected by new cultural habits,

such as using leaded fuel, the use of fertilizers, pesticides and washing dctergent in daily lifc.

Romme (1997) in his study, Creating Pseudo-Rural landscape in the Mountain West, Rommce
highlights that every patch has it ecosystem function, such as parking space, ficlds and

buildings. Therefore, it is important that each patch should be designed or treated to sustain the

needs of the ecosystem. However, there is also a suggestion that civilization can indccd protect

nature. On the other hand, Wamer and Martin (1997) in their study Urban conscrvation:

Sociable, Green and Affordable, and Nassauer(1997) believe that it is possible to integrate
ecological approaches into development as long as the implementation stratcgies can co-cxist
with the development processes. Although their study emphasize Western culture, it 1s
beneficial to obtain a basic idea of how culture does influence nature. It is also an advantage to

make comparisons between different cultures.

In discussing aesthetics, it is believed to be closely related to nature. The process of creating a
landscape should go together with acsthetic elements in order to fulfil pcople’s needs. However,

too much aesthetic input without landscape ecological knowledge will detract from the natural

characteristics. According to Gorham (1997) Human impacts on ecosystems and landscapes,
Eaton (1997) The beauty that requires health and Mecine (1997) Inherit the erid, ccological

knowledge is important to sustain aesthetic attention to landscapc by not only allowing the
understanding of nature, but also broadening human expericnce of landscape and nature. This
ccological knowledge would be best integrated with cultural needs in order to display carc
towards the landscape. Nassauer expresses the view that cultural attitude influences care for the
landscape. Cultural attitudes, such as traditions of land ownership, have a great impact on the
sense of ownership and the appreciation of nature which, in this study, can be rclated to a scnse
of homeownership. There are indeed numerous discussions of culture and nature, and thus it 1s

very important in this study to understand these issucs as culture is indecd an important part of

ecology.
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The social and cultural context of ccological plantings by Jorgensen (2004) in The dynamic
landscape edited by Dunnet and Hitchmough (2004) gives a good introduction to the influcnces

of the social and cultural factors in the natural local context. Jorgensen cmphasizes that good
aesthetic qualities should be accepted by pcople who live, work and play within the
surroundings. There also an argument on human preferences which has two bascs; the
theoretical and the public responses to perception. An understanding and cxperience of and
access to information the local landscape issues and contexts are important in obtaining human
perception. Some have debated that preferences arc geared more towards an English landscapce

which resembles a savannah urban landscape while others are argucd that humans prefer a

natural setting. Most of the studies focus on visual preferences, which is applicable in asscssing
landscape preferences. However, there are limitations and weaknesscs in the study; for example,
the diversity of human needs, expcriences and changes of view should bc taken into
consideration. The way people perceive and appreciate things are very subjective issuc as time

goes by while experiences change people’s opinions and perceptions.

Culture is also a very broad issue. People from different cultural backgrounds and origins
possess different experiences and opinions of their local landscape surrounding. For example,
the Japanese gardens conceptually imitates nature with elements of rivers, scas and mountains
whilst the French garden is more likely to be formal with sculptures and fountains. It is
interesting to note that there is a difference between an ‘anthropentric’ and ‘ecocentric’ opinion
from the public about nature and their surroundings. In general, it is quite difficult to get
specific answers for this study as people have different interpretations, perceptions and
understanding, and these are also influenced by a number of demographic or personal factors,
such as age, gender, educational background and locality. Public involvement 1n providing a
natural setting in an urban area would be a long process. However, sharing information 1s a

good starting point towards the collaboration of ideas. Overall, Jorgensen’s studics were based

within the English culture, and thus it is felt useful to study the similaritics or differences
between the English culture and the Malaysian culture. It will provide idcas about how culture
between different regions can influence public perceptions of its ecology and landscape. This
also act as an opportunity for other researchers to make usc of the findings in this study for

future research when comparing public and other cultural backgrounds.
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1.4.3 SUDS and public perceptions

Apostolaski et al. (2001) conducted a similar study in asscssing public perceptions of SUDS in
Scotland. In their study, they highlight the role of the public in contributing to runoff pollutions,
which is closely related to public awareness. They also stress the importance of education 1n
discovering the public attitudes towards catchment arcas. A survey was conducted in 1996,
where questionnaires were distributed amongst stakcholders involved with SUDS. This was
done in order to get their feedbacks on knowledge and experience of SUDS. Findings show that
the stakcholders do posses their understanding of SUDS and had managed to implement the

systems. The same approaches were also used later targeted towards houscholders in threc
different residential criteria. The studies mainly emphasize two SUDS components which arc
roadside swale and SUDS ponds. It is interesting to notc that almost none of the residents arc
either aware of the SUDS components or require further information on SUDS. These studics
provide assistance for this study in assessing public perception in developing countries such as

Malaysia. Furthermore, SUDS is a new application in Malaysia and will bc a continuous

process.

Research on public attitudes and behaviour for management of urban water systems has been
conducted by Ashley et al. (2001). Their study aims to identify public consciousncss and action
to resist changes in urban water management system. Their study also emphasizes information
supply and distribution to allow the understanding of all stakcholders to facilitate their
judgement on related issues. It also assists this study in dealing with opinions from
professionals involved with SUDS in Malaysia while at the same time identifying similaritics in

public attitudes towards urban water management.

Research conducted within the Malaysian context is also referred to in order to gain supportive
input from earlier studies from the same background. However, rescarch conducted in Malaysia

seems to focus more on the relationship between the public and the river systems. Rescarch on
SUDS 1n Malaysia has been conducted mostly on the technical aspect of SUDS application and

its suitability within the Malaysian context.

A similar attempt has been conducted by Nordin (1999). He looks at the knowledge, attitude
practices in domestic and solid waste by residents along the Juru River basin in Malaysia. His

study shows that there exist issues regarding the residents’ attitudes and knowledge.

Other than that, focus on SUDS in terms of technical information is also beneficial to this study.

Information published by the Construction Industry Rescarch and Information Association

(CIRIA), such as Sustainable Urban Drainage Systems: Best Practice Manual (2001) has also
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influenced the whole understanding of SUDS practices at the international level. To balance the
understanding of SUDS within the Malaysian condition and context, the papers and publications
by the River Engincering and Urban Drainage Rescarch Centre (REDAC) and the Department
of Irrigation-and_Drainage Malaysia (DID) provide much appropriate information. There is a

similarity in the components discusscd in both manuals. However, MSMA scems to focus more
on details of the technically based information. Mcanwhile there is flexibility in the manual

produccd by CIRIA which encouraged designers to explore SUDS and continue to collaborate

for the design in order to be more cfficient. Details about SUDS are presented in the following

chapters.

1.5 Informed Opinions

Although this study focuses more on the residential landscape, opinions from other related

parties, involved either directly or indircctly in the drainage system and SUDS arc also taken

into consideration. This-also include information covered in the Malaysian context. Feedbacks

and comments from other parties arc indeed very important in this study. Opinions from others

also help to identify better solutions from the experts in this arca of study.

In this study, a few organizations and individuals have contributed and shared their experiences
in implementing SUDS in Malaysia. This then lcads to a better understanding of SUDS
application as well as the difficulties and the challenges faced by SUDS in Malaysia, such as

those experienced by REDACS, DID, and Putrajaya Corporation.

1.6 Research Questions

Generally, the research questions concentrate on the design criteria, such as public nceds, SUDS
suitability and the need for enforcement clements in order to apply the systcm in Malaysia.

There are five questions to be answered and the questions have been categorised into two

different approaches.
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The first three questions arc to be answered through theorctical development. The questions are:
. What are the main components of a sustainable approach to drainage in urban housing
schemes as developed in Western countrics?

2. What are the main problems associated with urban drainage in Malaysia and what arc

the solutions?

3. How can the known SUDS principles be adapted to the Malaysian context?

The final two questions, which nced to be answered by evaluating and surveying in the study

area, are:
1. How is the acceptance to the application of sustainable drainage schemes in Malaysia,
and do the design professionals in Malaysia have:
a. Knowledge of such systems and,
b. Are they willing and able to implement them?

2. How is the perception and acceptance of the Malaysian public towards SUDS

application?

1.7 Research Aims

In order to fully explore the research question in this study, there arc two aims to be referred to.

These would then act as guidelines for the exploration of this study. The aims are:

1. To identify a suitable approach to sustainable urban drainage in the context of residential
development in Malaysia. The objectives of Aim | are:
e To understand public opinions in terms of their surrounding landscape.

o To study the appropriate design solution to the housing surrounding which will

emphasize SUDS application.

2. To investigatc the extent of public and professional acceptance of sustainable urban

drainage in a residential context in Malaysia. The objectives of Aim 2 are:

e To study the feedback from the residential community and professionals involved in

housing developments on the current drainage system in Malaysia.

e To understand the barriers faced by professionals that nced to be considercd in

developing SUDS in housing arcas in Malaysia.
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1.8 Rescarch Methodology

The methodology for this study was planned in 2002. This study uscs qualitative and
quantitative: methods. They include a postal questionnaire survey and interviews. The

mcthodology for this study is discussed in Chapter 4.

1.9 Limits to the Field of Investigation

After years of MSMA implementation, there has not been much influence of SUDS application
in landscape design, especially in housing development, Great consideration is needed 1in
implementing the system and involvement from a wider range of professionals and the
community should be encouraged. However, this study has considered the following influcnces

in order to support this study:
o It has taken into consideration the Urban Stormwater Manual uscd by all states and its

provision in Malaysia. The implementation of all drainage work is monitorcd by the
Department of Irrigation and Drainage Malaysia.
o The geographical factors in Malaysia are almost similar.

o This study only emphasizes the application of SUDS in a housing arca in Malaysia.

1.10 Structure of Thesis

The thesis is presented in eight chapters. Each chapter discusscs different topics as described

below.

An introduction on water and drainage issucs is provided, with a general introduction to SUDS
in Chapter 2. There is also an introduction to the theoretical frameworks on the basic principles
and technical approaches of SUDS. It also reviews SUDS principles implemented in other

countrics. MSMA is reviewed too and the discussion intends to look into their implementation

in Malaysia.

Chapter 3 1s the continuing chapter on the theorctical frameworks. It discusses the water

scarcity and issucs in Malaysia. A brief introduction to the drainage system implemented in an

urban housing scheme in Malaysia is also reviewed.
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The methodology of this study is discussed in Chapter 4. The mcthods used for the postal

questionnaire survey and the interview for both the public and the professionals arc explaincd.

In Chapter 5, findings from all casec studies arc presented. This includes a wider discussion of
Johor Bahru residential areas, Putrajaya residential arcas, and Bio-Ecods implementation in
USM Transkrian campus in Penang. This chapter will give an idca of the systems that are
currently being implemented in Malaysia. Analysis and results of the survey, conducted in the
Summer of 2003 and the Summer of 2004, arc discusses in Chapter 6 and Chapter 7. Chapter 6

discusses the qualitative and quantitative data obtained from the public. Chapter 7 discusscs the

analysis and result discussion obtained from the professional survey.

Chapter 8 discusses the findings of this study and includes the recommendations for
SUDS/MSMA improvement. The methodology that has been used is also reviewed, and the

advantages and disadvantages are pointed out. The limitations of the findings arc also discussed.
The summary of this thesis discusses the outcomes which may be beneficial to particular arcas

of this study. Recommendations for further research on related issues are also included.

1.11  Summary

This chapter is an introduction to this study. The first part of this chapter has explained gencral
information on related issues to urban drainage systems. This covers the descriptions and
concepts of the hydrological cycle, people and environmental issucs, and drainage system. This
chapter has also presented related research issues, rescarch questions and the scope of study.
The following chapter thus discusses the first part of the main literaturc revicw - water and
urbanisation followed by literature review which discusses more on the tcchnical and

conceptual aspects of sustainable urban drainage systems.
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Chapter 2

Theoretical Development:
o Human and Environmental

e SUDS Basic Principles and Technical Approaches

2.0 Introduction

In this chapter, the discussion focuses on introducting us to the understanding of humans,

urbanisation and their relations to the need of good drainage systems for housing schemes, This

chapter also discusses about drainage systems.

2.1 Humans, Urbanization and Water Issues

Urbanisation has caused rapid development in many cities in the world. In this study, attention
is given to the issues and information of developing third world countries, cspecially Malaysia.
Urbanisation in third world countries is believed to have started in the 1970s. This phecnomenon
has changed the perception of other developed countrics in the first and sccond world
(Drakakis-Smith, 2000). According to Drakakis-Smith (2000), development in third world
countries is not equally distributed. Some have successfully been urbanised while others are still
left far behind in terms of modemisation. Ranson (1991) suggests that many parts of developing

countries have encountered problems such as homelessness, slums and poor quality housing duc

to rapid urbanisation.

It is believed that urbanisation started as a result of carly post-war political stratcgics (Kemeny,
1992). For example, in Malaysia, the most rapid urban growth occurred after 1947. 1t was
during the height of the communist threat where was pcople were moved to safer places (Aiken
and Leigh, 1975; Agus, 2002; and Pugh, 2001). It was part of the British strategy to weaken the
support for communist by resettling the Chinesc communitics into ncw village programmes

(Agus 2002). However, as time goes by, the scenarios created squatter issucs in many major
cities. The Malaysian government saw the squatter issucs as an environmental problem and it
also created a poor urban image for Malaysia. Therefore, the Malaysian government resettled

the squatters and slum dwellers in low-cost housing schemes (Aiken and Leigh, 1975; and

Agus, 2002). The growth of urban dwellers and the rescttlement plan then increased housing
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demands. In the 1970s, housing developments were crammed into every available space 1n
urban areas, and there was no consideration of the site designed (Aiken and Leigh, 1975; and
Bruton, 1985). According to Aiken and Leigh (1975), the houses were designed with very
limited front yards, whilst the backs were opened to the narrow lane (Figure 2.1.1). Nowadays,
the housing plans and designs are not much different to those of twenty years ago (Figures 2.1.2
and 2.1.3). In Malaysia, the New Economic Policy (NEP) 1970 played a major role in the
economic sector. In turn it influenced urban development greatly. It is legislated that the policy
attempted to promote economic growth, redistributing and restructuring society (Bruton, 1985).

Rural migration thus occurred in many major cities where migrants compete to grab working

opportunities for better life. This thus increased housing demands at the same time. Therefore,
the Third Malaysia Plan (TMP) (1976-1980) was outlined to support the NEP in terms of

fostering rapid urban growth in urban areas (Bruton, 1985).
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