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Impact of global warming on the organic communities in lakes
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* Institute of Mountain Science, Shinshu University, 5-2-4 Kogandori, Suwa, 392-0027, Japan
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Influences of climatic change for ayu
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Fig.5 Annual change in number of ayu larvae

during downstream migration in the Nahari River
1,000,000 r

¥ 800,000

(=2}
o
o
(=]
o
o

!

o
o
o

’

AR EERITHETE 4 B
=

200,000

0

2007
2008
2009
2010

< LN el
o o o
o o o
~ o~ ~

Fig.6 Annual change in number of ayu in mid-May

in the Nahari River below the Hiranabe Dam
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Key factors to promote Community-Based Disaster Management
Case Study in Tosashimizu-city, Kochi, Japan
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Fragility of community and its issues under the influence of global warming
- Focusing on the challenge of Umaji-mura
toward the achievement of independence -
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Efforts on the education of recycling-based agriculture
in Hata Agricultural High School of Kochi Prefecture
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Hydropower plant and fish-way of Freudenau Dam in the Danube River

Kazumasa FUIIMURA" and Masahiro MURAKAMI™
Meisei University and Kochi University of Technology ™

Abstract
The Freudenau dam, which equips with run-off type of hydropower plant with a head difference of 8.7
m, was constructed in 1992-1998 on the Danube River at the central part of Vienna city in Austria. The
dam generates 1,052GWh of hydro-electricity annually. The Freudenau is one of the typical dam to
confirm the consensus by public election in the beginning of 1990s with 354,533 people of vote for
“yes”, which amounts to 73% of the citizens in Vienna city. A nature restoration concept was
introduced in the early 1990s to construct the by-passing fish-way in the inland wetland with high
bio-diversity. After completion of dam construction project, careful ecological monitoring was carried
out in the fish-way canal system to find 41 species of fishes, which amounts to 72% of the original 57

species in the Danube River.
Key world: Dam, Hydropower, Fish-way, nature restoration, Freudenau, Vienna City, Danube River,
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Water and Environmental Management
in the Southern Africa Development Community (SADC)
- The cases study of the Zambezi River Basin -

Zvikomborero MANYANGADZE"

*Principal Water Pollution Control and Ecology Officer, Ministry of Water Resources and Infrastructural Development

ABSTRACT
This paper explains the cooperative framework in the Southern Africa Development Community (SADC) region
on trans-boundary water and environmental management. The current scenario in the region is that the majority of
the river basins are shared between two or more countries. If the water resources of the region are not managed
properly, water could prove to be a limiting factor for sustainable development and also a potential source of
conflict. The SADC region is made up of fourteen countries at different levels of economic development and water
is perceived as an engine for growth. Water in the region is, however, becoming scarce and vulnerable resulted
from that competition for the available water is growing. Eight of the fourteen countries in the region share the
Zambezi River Basin. The cooperative framework, which is based on Integrated Water Resources Management and
the conceptual framework for shared watercourses in the Zambezi basin, is discussed in this paper.

Key words : SADC, Cooperative framework, Water and environmental management, Integrated Water Resources
Management, Zambezi basin, Wetland.

1. INTRODUCTION

The Southern Africa Development Community (SADC) is made up of fourteen countries namely: Angola, Botswana,
Democratic Republic of Congo, Lesotho, Madagascar, Malawi, Mauritius, Mozambique, Namibia, South Africa,
Swaziland, Tanzania, Zambia and Zimbabwe (Fig.1). Water resources in parts of the region are scarce and unevenly
distributed. Whereas the southern SADC members (South Africa, Namibia, Botswana, Swaziland, Lesotho and
Zimbabwe) suffer in particular from water scarcity and depend to a large extent on water resources generated outside of
their own territory, Angola, Zambia, Malawi and Mozambique, where humid climate predominates. Under these
circumstances tensions and conflict over access to and use of trans-boundary watercourses are bound to arise (BICC Web
page, 2007).

The sharing of water across national boundaries has over the years become one of the most critical foreign policy issues in
the SADC region in which the countries share at least 15 large and small river basins, covering about 70 percent of the
region (SARDC, 2000). Table 1 shows the shared river basins within the SADC states and Fig.2 shows the Inter-basin
Water Transfers.

To achieve its goal of regional integration and poverty eradication the SADC established the Water Sector Coordinating
Unit (SADCWSCU), which later on was transformed into the SADC Water Division. All the SADC Member States
signed the SADC Protocol on Shared Watercourse Systems. The Regional Protocol on Shared Watercourse Systems of
1995 was the direct result of SADC's growing recognition of the importance of water resources for the region's
development.

*
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Fig 2: Inter-basin Water Transfers

Table 1: Overview of basins shared by continental SADC member countries

Country No. of basins | Basins shared with other SADC countries
Angola 5 Congo, Cunene, Cuvelai, Okavango, Zambezi
Botswana 4 Limpopo, Okavango. Orange, Zambezi

DR Congo 2 Congo, Nile

Lesotho 1 Orange

Malawi 1 Zambezi

Mozambique 9 Buzi, Incomati, Limpopo, Ruvuma, Save,

Maputo, Pungue, Umbeluzi, Zambezi

Namibia 5 Cunene, Cuvelai, Okavango, Orange, Zambezi
South Africa 5 Incomati, Limpopo, Maputo, Orange, Umbeluzi
Swaziland 2] Incomati, Maputo, Umbeluzi

Tanzania 3 Congo, Ruvuma, Zambezi

Zambia 2 Zambezi, Congo

Zimbabwe 6 Buzi, Limpopo. Okavango, Pungue, Save, Zambezi
Source: Granit 2000. (based on Chenje and Johnson, 1996 and Pallet, 1997)

Key elements of the Protocol call for the member-states to:

@ develop close cooperation for judicious and coordinated utilization of the resources of shared watercourse systems in
the SADC region;

e co-ordinate environmentally sound development of shared watercourse systems in the SADC region in order to support
socio-economic development;

@ hold regional conventions on equitable utilization and management of the resources of shared watercourse systems in
the SADC region;



e consolidate other agreements in the SADC region regarding the common utilization of certain watercourses; and
® promote the SADC integration process in accordance with Article 22 of the treaty establishing SADC.

The Protocol on Shared Watercourses is the first ever sector-specific legal instrument to be developed by SADC. This
legal instrument creates the hierarchy framework for the management of the numerous shared basins in the region. It is
important to note that the Protocol is based on:

@ The Helsinki Rules on the use of international water for non-navigational purposes,

@ Dublin principles, which were adopted at Rio de Janeiro (Agenda 21) in 1992.

@ The provisions of Agenda 21 on environmentally sound management, sustainable development and equitable
utilization of shared watercourse systems (Mutoti, 2001).

The Protocol which provides the legal and broad policy framework for cooperation on water issues in the region, aims at
promoting and facilitating sustainable, equitable and reasonable utilization of the shared watercourses through the
establishment of shared watercourse agreements and institutions; harmonization and monitoring of legislation and
policies; research, technology development, information exchange, capacity building, and the application of appropriate
technologies in shared watercourses management (SADC 2007).
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Fig.3 Water Policy Conceptual Framework

The conceptual water policy framework in the SADC shown below explains the importance of Integrated Water
Resources Management as the core of economic development in the region.



Integrated Water Resources Management’s overriding principle is the adoption of a holistic approach to combine water
resources management with ecosystem conservation needs, using the river basin as the base unit. This is a relevant
approach to the developing countries of SADC region where economic development can override environmental

concerns (Fig.3).
2. THE ZAMBEZI BASIN: AN OVERVIEW

The Zambezi River is the fourth largest river in Africa following after the Congo, the Nile, and the Niger and it is the
largest river in Africa flowing into the Indian Ocean. It flows for 2,650 kilometers from the source in north-western
Zambia and its catchment area covers 1,352,000 square kilometers . The annual rainfall for the whole river basin amounts
to approximately 970 mm and the average annual potential evaporation is 1560mm. The climate is characterized as
tropical-montane with three distinctive seasons: April to August cool and dry, September to October warm and dry and
November to March warm and wet. The total population in the basin is estimated to be 38.4 million people, mainly
concentrated in the states of Zambia, Zimbabwe and Malawi. The present density of the population is 18 people per
square kilometer (Granit, 2000).

Of the fourteen SADC countries eight countries, Angola, Botswana, Malawi, Mozambique, Namibia, Tanzania, Zambia
and Zimbabwe share the Zambezi River Basin. Cooperation among the eight Zambezi Basin states is largely defined in
the context of the Southern Africa Development Community (SADC). This cooperation is articulated in the 1992 Treaty
and the revised SADC Protocol on Shared Watercourse Systems (SARDC, 2000).

Fig.4 shows the Zambezi Basin Riparian countries and the percentage of the basin in each country.
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Fig. 4: Map of the Zambezi Basin



The main thrust of the management of shared river basins
is to find ways of turning potential conflicts into
constructive cooperation, and to turn what is often
perceived as a zero-sum predicament (into which one
party’s gain is another’s loss) into a win-win proposition.
(AWRD, 2006).This is the kind of thinking which is
currently prevailing within the Zambezi basin. The current
water and environmental management framework in the
basin can best be explained by the metaphor of the classical
temple suggested by Savenije and van der Zaag (2000, see
Fig.5).

Source: Savenije and van der Zaag (2000)
Fig. 5: The Classical Temple of Sharing
International Water Resources

The foundation for the sharing international rivers is the realization that the management of water resources should be
done in a fully integrated fashion (IWRM). Upon this foundation, three pillars support the ‘roof” of the temple: the sharing
of International waters (Savenije and van der Zaag, 2000).
The central pillar is that of technical cooperation, which may also be called the operational pillar.

The two side pillars are:

oThe political pillar, which is responsible for an enabling environment, and

oThe institutional pillar, which is responsible for laws and institutions.
In the Zambezi basin all the three pillars are necessary in order to arrive at a balanced and equitable sharing of
international waters, based on a concerted strategy towards the integrated management of shared river basins
incorporating elements of demand and supply management, public participation, and regional integration.
The promotion of IWRM in the Zambezi basin is part of the SADC Water Division’s Regional Strategic Action Plan on
Integrated Water Resources Development and Management. The Zambezi River Action Plan (ZACPLAN) developed and
implemented by the SADC-WD contains the major framework for region-wide activities. ZACPLAN contains nineteen
major projects as shown in the short summary below and one of the projects Zambezi River Action Project number 6
Phase 2 (ZACPRO 6.2) aims at developing an integrated water resources management strategy for the Zambezi River
Basin and the establishment of basin-wide collaboration (Table 2).

Table 2: Short summary of the individual projects in the ZACPLAN 03

ZACPRO 1: Inventory of completed, ongoing and planned projects.

ZACPRO 2: Development of regional legislation.

ZACPRO 3/4: Development of human resources

ZACPRO 5: Development of a basin-wide unified monitoring system related water quality.
ZACPRO 6: Development of an integrated water management plan

ZACPRO 7: Environmental education and public participation in ZACPLAN

ZACPRO 8: Establish minimum water quality standards.

ZACPRO 9: Methodologies for water resources management and apply on selected projects.
ZACPRO 10: Develop and strengthen national capabilities for carrying out environmental impact assessments,
ZACPRO 11: Promote increased support for environmentally sound management practices.
ZACPRO 12: Management plan for major energy sources.

ZACPRO 13: Adopt basin-wide environmentally sound watershed management guidelines.
ZACPRO 14: Prevent and control water related diseases.

ZACPRO 15: Limnological studies of major basin lakes.

ZACPRO 16: Develop ecological control program against Tsetsefly and mosquitoes.
ZACPRO 17: Study impacts of intern-basin water transfers.

ZACPRO 18: Establish living resource conservation programs.

ZACPRO 19: Research on aquatic plants and prevent spread of harmful flora.



The eight riparian states in the Zambezi Basin agreed to establish an institution, the Zambezi Watercourse Commission
(ZAMCOM. The agreement to establish ZAMCOM was signed in mid-2004. The objective of ZAMCOM is to promote
the equitable and reasonable utilization of the water resources of the Zambezi Watercourse as well as efficient
management and sustainable development.

ZAMCOM’s functions are to:

e collect, evaluate and disseminate all data and information on the Zambezi Watercourse as maybe necessary for the
implementation of the agreement;

e promote , support, coordinate and harmonize the management and development of water resources of the Zambezi
Watercourse;

e advise Member States on the planning, management, utilization, development, protection and conservation of the
Zambezi Watercourse as well as on the role and position of the public with regard to such activities and the possible
impact thereof on social and cultural heritage matters;

e advise Member States on measures necessary for the avoidance of disputes and assist in the resolution of conflicts
among Member States with regard to the planning, management, utilization, development, protection and conservation
of the Zambezi Watercourse;

e foster greater awareness among the inhabitants of the Zambezi Watercourse of the equitable and reasonable utilization
and the efficient management and sustainable development of the resource of the Zambezi watercourse;

e cooperate with the institutions of SADC as well as other international and national organizations where necessary;

e promote and assist in the harmonization of national water policies and legislative measures; and

e carry out such functions and responsibilities as the member States assign from time to time.

The institutional environment therefore, includes the proposed basin wide organization for water resources management,

the Zambezi watercourse Commission (ZAMCOM), the Project Steering Committee (PSC) and National Steering

Committees (NSCs). The PSC, composed of representatives from each of the riparian countries, represents the regional

ownership of the Project; while the NSCs, established in each riparian country, provide the communication line between

the Project and the stakeholders in each riparian country, and provides a platform on which national consensus could be
reached on water resources management issues.

3. WETLAND MANAGEMENT IN THE ZAMBEZI BASIN

Various definitions have been used for wetlands, however according to Breen 1991 (quoted by Timberlake, 1998) ,
wetlands are: “land where an excess of water is the dominant factor determining the nature of soil development and the
types of animal and plant communities living at the soil surface. It spans a continuum of environments where terrestrial
and aquatic systems integrate”. “Wetland Action” defines wetlands as ecosystems whose formation, processes and
characteristics are determined by water. In these two definitions water is important for the sustenance of any given
wetland.

The Zambezi River Basin, the largest basin entirely within the SADC region is abound with wetlands. The total quantity
of water stored in wetlands is estimated at 100,000 million cubic metres. Apart from artificial wetlands, most of which
have been formed by blocking gorges, valleys and streams for water abstraction and other developments. Natural wetland
systems have formed along the main river and its tributaries, wherever the river stretch encounters depressions and wide
valleys. Wetlands in the Zambezi Basin fall within five broad categories: artificial lakes, natural lakes, riverine and
freshwater marshes, estuarine, and marine wetlands (CEP Fact Sheet). Table 3 shows the different categories and
examples of each in the Zambezi basin.



Table 3: Categories and examples of different wetlands in the Zambezi basin (adapted from CEP Fact Sheet).

Category Examples in the Zambezi basin

Attificial Lakes Itezhi-tezhi. Kafue, Kariba and Cahora Bassa

Natural Lakes Lake Malawi/Nyasa/Niassa (as it is known respectively in Malawi, Tanzania
and Mozambique)

Riverine and Freshwater marshes Barotse plains and Kafue flats in Zambia, Eastern Caprivi in Namibia, the

Chobe-Linyanti swamps in Botswana, Lukanga swamps in Zambia, and
Elephant marshes in southern Malawi. Dombos which are common in Zambia
and Zimbabwe also fall under this category of wetlands.

Estuarine The Zambezi delta (The Marromeu complex in Mozambique). estuarine
wetlands found along Lake Malawi and Lake Kariba.
Marine Coastline of Mozambique, adjacent to the Zambezi delta

Wetlands are crucial resources and they provide important services such as (Water Action, CEP Fact Sheet):
eRegulating/ecosystem services
oWater storage

oGroundwater recharge and discharge

oFlood control and river regulation

oWater purification

oSoil and sediment nutrient retention and distribution

eProvision/livelihood services and

oWater supply — domestic and animals

oAgriculture resources

oFisheries

oForage resources

oCraft materials

oMedicinal plants

eCultural, traditional and religious services

oBiodiversity ( Aesthetic and tourism)

oCultural sites

eClimate change mitigation
Wetlands support large expanses of vegetation; as a result they contribute to alleviation of the adverse effects of
climate change, mainly because vegetation uses carbon dioxide in its growth. Climate change is also expected
to increase the magnitude of extreme weather patterns, both droughts and floods. Therefore, through the flow
regulation and retention of water, wetlands will play a more crucial role in maintaining livelihoods of

communities who are already vulnerable to extreme weather events.

Efforts to promote integrated management of wetlands in the basin have been supported by agencies such as SADC,
through ZACPLAN, IUCN through the Wetlands Conservation and Sustainable Utilization project and the SADC
Wetlands Conservation Project Phase I, in addition to WWF through initiatives in the Kafue flats promoting partnerships
for sustainable use of wetland resources, and the International Crane Foundation through their research on migratory bird
species and the effects of infrastructure development on wetlands(Figs.6, 7).

Most basin states have ratified the Ramsar Convention and as part of their obligations under the Convention they have
designated specific wetlands as wetlands of international importance. The designation obliges the country to develop a
wetland management plan for the designated area. Botswana, Malawi, Namibia, Tanzania and Zambia have ratified the
Convention, but only Zambia has designated specific wetlands as Ramsar sites (Lochnivar and Blue lagoon on the Kafue
flats, Lukanga swamps, Liuwa swamps, Luangwa floodplain, Busanga swamps). Mozambique is planning to accede to the
Convention and intends to designate the Marromeu complex on the Zambezi delta as a Ramsar site. Countries have also
established policies and institutions to promote wise-use of the resources (CEP Fact Sheet).
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Fig. 7: Wetlands in the Zambezi Delta



4. ENVIRONMENTAL CHALLENGES IN THE ZAMBEZI BASIN

Historically, development projects in the basin were first and foremost undertaken within the national context rather than
regional. However the adoption of the Helsinki Rules governing management of shared watercourses and the SADC
Protocol on Shared Watercourses, increased understanding of environmental management systems and ecology has helped
reshape thinking on how the Zambezi basin should be managed. The separate parts within national boundaries are now
being seen as part of a whole, where the effective management of the whole is critical to the sustainability of the
independent parts. The Zambezi Basin is now being seen as a whole ecosystem rather than the sum of its parts (SARDC,
2000).

Water pollution in the basin is one of the major environmental challenges being faced in the Zambezi basin. High rates of
urbanization and industrial development, which are not matched with adequate waste water treatment facilities, are the
major causes of pollution in the basin. Mining, illegal gold panning, storm water runoff, agricultural activities, leachate
from landfills, industrial effluent and soil erosion are some of the sources of pollution in the basin. The use of dichloro-
diphenyl-tricholoroethane (DDT) as an agricultural pesticide and the control of Tsetse fly in the basin has contributed
significantly in the pollution of Lake Kariba. Aquatic fauna in the lake and other animals within the basin have greatly
been affected also as well.

The proliferation of aquatic weeds such as water hyacinth (Eichhomia araspipes), water lettuce (Pistia stratiotes) and
water fern (Salvinia molesta) is becoming an environmental and public health problem in the basin. These aquatic weeds
spread very fast in the basin due to high phosphorous and nitrogen loading in the water bodies due to various sources of
pollution.The Zambezi River Authority is currently carrying out an environmental monitoring programme in Lake Kariba
and the Zambezi river upstream of the lake.

The disappearance of wetlands due to human activities is one of the major challenges in the Zambezi basin. Some of the
benefits and services provided by water resources and wetlands include but are not only limited to: energy, flow
regulation, plant and animal products, conservation, tourism and recreation. Threats to the Zambezi Basin wetlands
include reduced flows caused by droughts and water abstractions, aquatic weed infestation, pesticides especially dichloro-
diphenyl-tricholoroethane (DDT), infrastructure development such as dams (see Figs. 8,9,10), overexploitation of
resources due to human pressure, uncontrolled fires, pollution and deforestation, among others (SARDC,2000).

Fig. 8: Cabora Basa Dam Fig. 9: Kariba Dam
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Fig. 10: Hydro Power Projects on the Common Zambezi River

5. CONLUSIONS

The eight Zambezi river basin countries have gone a step further in strengthening their cooperation in trans-boundary
water resources management and development; There is, however, still a lot to be done at national level for this
cooperation to be successful. The sharing of Trans-boundary rivers is well articulated at the basin level. Not all the
countries in the basin are at the same level of development in terms of water policies at national level as a result the
function of ZamCom to promote and assist in the harmonization of national water policies and legislative measures cannot
be fully achieved if there is no improvement in this respect. For there to be a noticeable achievement the basin member
states should see to it that ZamCom Secretariat is established and is fully functional as soon as possible. SADC as a
regional cooperation organization should be in a position to solve disputes between member states without resorting to the
International Court of Justice. This is very crucial for member states for they will have confidence in the organization.
Trans-boundary cooperation, joint management and compatible approaches between countries sharing wetlands is crucial
to successful management of wetlands in the Zambezi Basin. Information sharing on issues pertaining to water resources
management and development and wetlands management is also very critical for transparency, trust building and
sustainable initiatives in the basin.
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management in the Zambezi basin, and the author’s views are not the views of the Department of Water Resources or
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Abstract

Selangor, the most developed state in Malaysia currently faces the possibility of water shortages mainly
due to increase in water demand as a result of recent urbanization and population growth coupled with
life-style change stimulating water consumption. Local government tends to have policy that supports
increasing water supply capacity in response to thus rising demand. However, this requires huge funding
for further water resources development and surely leads to opposition by environmentalists.

To overcome those problems, water conservation policy is needed to reduce water consumption. On such
basis, this paper focuses on evaluation of Total Water Resources Management (TWRM) in Selangor in the
wake of authors' previous study on the effects by ‘Water Conservation Program’ (WCP) introduced in
Tokyo during post high economic growth period. Hereupon, WCP assumedly incorporates both supply
and/or demand side measures. It contributes to reduction of per capita water consumption 81 I/p/d in
gross-basis (19% reduction). Taking Tokyo's above-mentioned previous performance into consideration,
the authors intend to extract appropriate water conservation measures for Selangor through evaluation on
resisting/driving aspects for each relevant element. As a result, it is verified that Rainwater Harvesting
(RWH) would be the highest priority element for this state. And it is clarified that RWH have the
potentiality in water consumption reduction from demand-side control by up to 22 I/p/d (equivalent to as
much as 6% reduction) through case study on Eastern Petaling Jaya region in Selangor.

Keywords: total water resources management (TWRM), water conservation program (WCP), rainwater harvesting
(RWH), resisting/driving factor, potential analysis.

1. INTRODUCTION

1.1 Background of the Study

Selangor, the most developed state in Malaysia is facing with potential water shortage where the supply capacity barely
meets demand periodically as shown in Appendix. In near future, the demand will surpass the capacity, unless necessary
measures are taken to overcome the predicted shortage especially through water conservation. Based on the needs for
workable water conservation programming, relevant best practices from another country could be essential.

In case of Tokyo, water demand increment during high economic growth period around 1960s has been successfully
stabilized by the implementation of ‘Water Conservation Program’ (WCP) since 1973 by Tokyo Metropolitan
Government (TMG) through various water conservation measures. In net-basis reduction, the amount of per capita water
consumption reaches up to 160 1/p/d in 30 years, while there was 79 I/p/d of water consumption increment due to the
change in family structure with life-style expansion and domestic urban migration structure combined. Those WCP
consist of two measures from supply side control (leakage prevention and non-revenue water reduction) and demand side
control (introduction of save-water type devices, wastewater recycling, rainwater harvesting and etc.). Each contributes
53% and 43% to water consumption decrease, respectively (Nafisah, 2010).

Thus, it is realized that Tokyo’s WCP with appropriate assimilation to local socio-economic conditions might be



workable for effective water conservation in Selangor under further economic growth and due developments.

1.2 Objectives of the Study

This study aims to investigate, evaluate the framework on Total Water Resources Management (TWRM) in Selangor in
order to identify the applicability of Tokyo’s ‘Water Conservation Program® (WCP). The assessment on the WCP should
be conducted in the basis of resisting/driving factor analysis on each WCP-related element. Subsequently, further case
study is to be added on potential analysis over the priority measure, namely rainwater harvesting, in the state.

1.3 Methodology

Fig. 1 (left) summarizes the flowchart of the study by stage. This study is mainly based on empirical analysis performed
after collecting relevant data by literature reviews, hearing surveys and field surveys. Whereas, to identify the buildings
and areas possibly appropriate for RWH installation, the urban/socio-economic characteristics of Sumida-ku and Eastern
Petaling Jaya (case study district) were analyzed and categorized accordingly.

1. Chronological Analysis
a. Period 1 (1991-2009) : Past Period
b. Period 2 (2010-2020) : Future Period
2. Configuration of Water Conservation
Prograum (WCP) - Mandatory to
Yoluntary Scheme
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Fig. 1 Left: Methodology framework flowchart
Right: Location of the study area— Selangor State in Malaysia.
(*Note: At present, inter-state water transfer project is under construction from Pahang State to Selangor State).

2. TOTALWATER RESOURCES MANAGEMENT (TWRM) IN SELANGOR

2.2 Overview of Selangor

Selangor, with area of 7,956 km” has population over 6 million. The population density is app. 630 peo;:lefkmz. The
average rainfall is 2,500 mm/year. Water resources in Selangor became very tight due to recent increment in water
demand and the decrement in internal water resources capacity. In 2005, Syarikat Bekalan Air Selangor (SYABAS), a
private organization took over the operation and runs the privatized Selangor water supply to date. Fig. 1 (right) shows
the location of Selangor State.

Period 1 (1991 to 2009) — Past Period

In this period, Selangor faced rapid urbanization due to significant economic and population growth. The state is one of
the fastest growing region in Malaysia with Gross Regional Product (GRP) growth rate exceeding 6.4% per annum from
RM (Ringgit Malaysia) 6.9 thousand/capita in 1991 to RM12.2 thousand/capita in 2005. Population growth is also rapid,
app. 45% of population increment in 19 years from 3.7 million people in 1991 to 6.7 million people in 2009 resulting in
ever increasing water demand similar to the one in Tokyo during rapid economic growth period in 1950s-60s.

On the other hand, local per capita water consumption in this period shows notable increase from 249 I/p/d in 1991 to
402 1/p/d in 2009. For water resources development, Sungai Selangor Scheme, completed in 2005, was the final internal



water resources development. In 1998, due to severe drought, the state faced with water shortage and continuous water
rationing. From the National Water Resources Study (NWRS) conducted in 2000 by Economic Planning Unit, further
water shortage is forecasted in near future. To overcome such problems and to meet future water demand, inter-state
water transfer project from adjacent Pahang State is currently under construction and expected to be completed in 2014.

Period 2 (2010 to 2020) — Future Period

According to the forecast on current trends, the population of Selangor will steadily increase about 4.5% from 6.7
million people in 2010 to around 7 million people in 2020. In term of economy, the GRP of Selangor is also projected to
continue growing at a high rate i.e. over 6% per annum. For TWRM, based on the NWRS report, by 2020, the water
demand is predicted to increase from 417 I/p/d in 2010 to 508 I/p/d in 2020. In term of water resources, if the planned
Pahang-Selangor water transfer project can be completed on time, additional water supply up to 2025 can be met. Yet,
considering the recent political turbulence on the execution of the project between the state government (the opposition
party) and the federal government (the ruling party) into consideration, crucial delays are expected. Hence, Selangor is
facing again with the severe water shortage possibly starting from as early as 2012 (The Star News, 21th July 2010).

3. ASSESSMENT OF TWRM SYSTEM IN SELANGOR

3.1 Configuration of ‘Water Conservation Program’ (WCP) from Mandatory to Voluntary Scheme

From the strategic approach, it is assumed the speed of realizing those WCP elements to Selangor depends highly on
resisting/driving factors in the society and/or market. Accordingly, each element was categorized into several ‘dividing
line” corresponding to the implementation levels and/or stages.

Thus, as for supply side control measures, the applicability is to be dependent solely on the decision by water supply
body through cost/benefit analysis over presumed non-revenue water (NRW) reduction program. Currently, the
suspension of capital expenditure for NRW reduction projects due the restructuring of water sector is resulted in pending
of NRW reduction programming. And as for demand side control measures, the dividing line is basically in accordance
with socio-economic condition ranging from voluntary and intermediary scheme to mandatory scheme.

Mandatory Scheme

Boosting-up of cumulative water charging system and save-water type (SWT) devices are classified as mandatory
scheme in Selangor, since compulsory actions are needed under stronger governance to raise water tariff and to regulate
makers’ operations. It is assumed the resisting factors are imposing bigger obstacles and usually it would take longer
period for actual realization. For instance, the negotiation to raise water tariff between the Selangor government and the
national government from 2008 is still ongoing due to political disputes. The new Selangor government from the
opposition party is against tariff increment. ]

The driving factor for promoting SWT devices is the regulation introduced since 2002 which imposes stipulation on the
manufactures to produce only SWT devices. However, there are not so big resisting factors, since such operation seems to
be coincidence with the business strategy of the makers. On contrast, wastewater recycling (WWR) can also be
considered as mandatory scheme and presumably regulation will be needed to make it promoted. However, WWR
practice is very scarce as it is against Malaysian social culture and too costly for ordinary people in Selangor.

Intermediary Scheme

Rainwater harvesting (RWH) can be weighed as intermediary scheme in Selangor, since some of the relevant
stakeholders comprising of developers and building-owners tend to volunteer for RWH installation to realize water
conservation. Buildings with RWH installation will be rated by ‘Green Building Index Malaysia’ for the award of green
building which works as one of the driving factors toward RWH promotion. And additional driving factors include the
announcement by government to propose mandatory RWH installation for large buildings such as factories and the
promotion of RWH under National Water Conservation Campaign launched in 2006.

However, the support by subsidy system, such as the one practiced in Sumida-ku, would be desired, as RWH are rather



higher than ordinary water supply in terms of installation/running cost. Furthermore, the utilization of simplified low-cost
equipments for RWH installation agitates its promotion in the market. Therefore, the resisting factors in this intermediary
scheme pose relatively smaller burdens if compared to measures under above-mentioned mandatory scheme. Realization
of water conservation by RWH seems to be more successful under condition that the driving factors could be enhanced
through intensifying the regulations and subsidiary schemes combined.

Voluntary Scheme

Enhancement of people’s awareness is classified as voluntary scheme, since it could offer win-win relation among
relevant stakeholders comprising of citizens and the water supply body to realize water conservation. Resisting factors in
voluntary scheme appear to be comparatively smaller, although the delays in government fund disbursement which
disturbed the proper execution of public relation activities so far in Selangor. Whereas, the driving factors in voluntary
scheme are normally to provide benefits for the citizens resulting in ease of realization.

3.2 Prioritization of Applicable Water Conservation Measures

Some of the measures under WCP had already been implemented at early stage in Selangor. In term of applicability of
WCP on the balance between resisting/driving factors, the first priority should be the supply side control measure for
NRW reduction, only if cost/benefit analysis proves to be practical and beneficial. It is relatively easy to push through,
since the decision by the water supply body is the sole basis. However, it is presumably difficult to be executed in near
future due to above-mentioned recent political controversies in Selangor.

For the applicability of the mandatory scheme in the state, SWT devices promotion has successfully been implemented.
The government easily manages to make it mandatory, since there were no opposition from the makers assumedly due to
win-win relation. For WWR and cumulative charging system, much stronger governance is essential to introduce the
regulation and to overcome the political controversies to raise tariff. At present, the weak governance and continuous
political conflict are preventing promotion of such mandatory schemes.

On the contrary, the voluntary scheme is thought to be much easier in execution, since the resisting factors usually have
simple solutions and the driving factors provide benefits, usually leading to win-win relation for all the stakeholders.
Following the voluntary scheme, the intermediary scheme is assumed to be not so burdensome. In case of Selangor, the
enhancement of people’s awareness through public relation should be continued in the future stage. The execution is
relatively easier and thus further stronger emphasis is not necessary.

In such context, RWH was identified as one of the priority WCP elements toward future implementation, when taken
into consideration rather stronger potentiality to enhance the driving factors and overcoming the resisting factors.

4. RAINWATER HARVESTING (RWH) APPLICATION
4.1 Overview of RWH Implementation in Sumida-ku, Tokyo
RWH is embraced in

Tokyo’s Master Plan for

Water Cycle established in
1999. At present, the
practice is mainly popular
only at Sumida-ku, one of
the twenty three wards in
Tokyo,  where local

government and NPOs
manage to create rainwater Fig. 2 Rainwater utilization in Sumida-ku.

Left: Small-scale RWH tank

3 ] : Center: RWH for large-scale Sumida-ku Office building (rooftop as catchment area)
the citizen. Sumida-ku is Right: Communal RWH known as ‘Rojison’

renowned as ‘Amamizu

harvesting culture among



City (Rainwater City) due to the widespread RWH implementation ward-wide so far.

In Sumida-ku, RWH was introduced as early as in 1982 during the construction of Sumo Arena in Ryogoku district.
Ever since, it serves as a model for increasing numbers of RWH practice. The first RWH model for public building was
installed in the Children’s Center building in 1983. In 1988, the first communal RWH system known as ‘Rojison’ was
installed in Mukoujima district as a symbol for communal RWH practice. To support RWH promotion in Japan, Japan
Development Bank instigates policy betterment with low interest on loans for RWH facilities in -1986, followed by
Housing Loan Corporation with the same policy in 1989. Furumai and Okui (2010) reported that the installation of the
RWH facilities (1,151 units) is more progressed than the reclamation ones (690 units) in Tokyo If counted for Sumida-ku
alone, 185 units of RWH systems have been installed to date.

From the hearing surveys with Sumida City Hall officers, it was informed the key contributors to its successful
implementation of RWH are (1) the promotion of subsidy coupled with introduction of the registration system, (2) the
establishment of intermediary system and (3) the continuous strong community involvement.

The subsidies commencing from 1995 are given in relation to the RWH tank size. For small-size tank (less than 1 m3),
50% of the tank cost or maximum amount up to ¥40,000 were subsidized. For medium-size tank (>1 m’ to<5 m3), the
maximum subsidy amount is ¥300,000, while for large-size tank or underground tank (more than 5 m’), the maximum
subsidy amount is ¥1 million. :

At present, to accept subsidy for installing RWH tank, the building owner must register with the local authority. Thus,
database for the RWH management has been recorded and well-organized. Establishment of intermediary scheme refers
to the practice of semi-mandatory system. Such system stands for (1) voluntary practice of small-scale, medium-scale and
large-scale RWH due to promotion of the subsidy and (2) mandatory practice of larger-scale RWH, for new building
(floor areas>10,000m?) starting from 2003 onwards regulated by Sumida City Office. Thus, those intermediary schemes
led to increasing number of RWH installation in the ward and expansion into other wards in Tokyo.

Furthermore, RWH practices in Sumida-ku have been supported by the strong community involvement. Among the
contributions of the citizen in the ward are the willingness to install RWH in their buildings and the participation in RWH
NPO group known as People for Rainwater (PR), the organization of international rainwater conference in 1994,
involvement in activities organized for RWH promotion in rainwater museum, rain library, children’s awareness program,
and etc. To recognize the great efforts by citizens in Sumida-ku, the city's RWH projects' were nominated as the best
practice in the G8 Environmental Futures Forum 2000.

4.2 Overview of RWH Implementation in Selangor

The Guidelines for RWH was introduced in 1999 after the drought incident in 1998, to reduce dependence on ordinary
water supply and to provide alternative water supply by RWH. To date, only few government buildings practice model
RWH system such as Department of Drainage & Irrigation (DID) building and National Hydraulic Research Institute of
Malaysia (NAHRIM) Complex. There are few new housing developments with individual small-scale RWH system.
NAHRIM had started three main pilot projects that involve government building, a mosque and a residential house. Some
other large-scale RWH projects are such as in 1-Utama shopping complex in Bandar Utama, National Zoo, Seri Aman
Secondary School and
Flextronic factory
building in Shah Alam.
In addition, The National
Urbanization Policy

aims at promoting RWH
as its long-term plan for

official buildings and 7
public schools. Fig. 3 Rainwater utilization in Selangor.

Left: Small-scale individual RWH tank in terrace houses in Kota Damansara
) Center: Medium-scale RWH tank in an apartment in Kota Damansara
well-prepared subsidiary Right: Large-scale underground RWH tank in a mosque in Ampang

However,, there are no



schemes for RWH promotion in Selangor. As 55% of total domestic water consumption are for non-portable one
including toilet flushing and laundry (Baharuddin, 2007), such usage could be substituted by RWH.

At present, there are two manners of RWH practice in Selangor. (1) RWH implemented voluntarily by the
environmentalist, some government-related bodies or people who are conscious on the benefit of RWH with high
willingness to execute/maintain proper RWH system. One example of those is RWH at a mosque in Ampang with saving
up to 34% of public water supply annually (Shaaban, 2007). And (2) RWH practiced by developers, which are executed
in line with instructions given by the project owners.

Nevertheless, RWH facilities without proper maintenance caused troubles lastly for the end-users. The authors’
observation revealed the RWH facilities are tend to be abandoned by the users such as in the Kota Damansara housing
project. Consequently, it could conclude that RWH practices in Selangor are still under pilot study stage and further
scrutinizing is needed.

4.3 Resisting/Driving Factor Analysis for RWH in Selangor

Table 1 highlights the resisting and driving factors pertinent to RWH execution in Selangor in accordance with the
stipulated categories. The main resisting factors for RWH implementation are the opposition by developers and their
association due to cost implication on the building projects. It is sure the higher RWH equipment cost is the result of
unavailability of current local products. Furthermore, there is lack of governmental support especially in term of financial
incentives such as subsidiary schemes to promote appropriate RWH installation in the basis of public awareness program
provided for ordinary people.

In such context, current driving factors are mainly based on efforts by the authority to prepare guidelines and/or
guidebooks for standardized low-cost RWH installation. Additional driving factors cover the continuous encouragements
by the government to induce voluntary RWH installation and strong willingness to make RWH mandatory for large-scale
building in the governmental sectors.

Table 1 Resisting/driving factor analysis for RWH implementation in Selangor.

Category @ Resisting factors / ODriving factors
General @ Slow progress of RWH implementation. Principally urged only when there is water-related problem e.g. drought.
Aspects OSevere 1998-drought incident in Selangor which leads to continuous water rationing triggers RWH initiation.

@ Opposition from the developers and the Real Estate & Housing Developers' Association (REHDA) due to higher initial
cost for RWH installation. Thus, the proposal by the Ministry of Housing & Local Government (MHLG) for regulating
Institutional RWH by making amendments to Uniform Building By-Law is currently pending.
Aspects <>Announcement by the government to make RWH mandatory for large buildings in 2003, although not materialized.
OEncouragement of RWH utilization as a resolution of National Water Resources Council in 2007.
{Commencement of ‘Green Building Index Malaysia’ since 2009 which promote RWH.
@ Unavailability of local RWH equipment. Currently, the equipments are imported from Germany, Australia etc.
@ Lack of professionals to design the RWH system.
Technological 4 Difficulties in maintenance including mosquito breeding problem due to poor RWH system design.
Aspects @ Limited usage. So far, for non-potable only.
{The publishing of 1999 *Guidelines for Installing a Rainwater Collection and Utilization System® by MHLG
<The publishing of ‘Rainwater Harvesting Guidebook (Planning & Design) by Department of Irrigation & Drainage (DID)
@ No subsidy, tax rebate or other financial incentives provided for RWH especially for private buildings.
Economical ~ RWH promotion through allocation of fund by DID for RWH system in public buildings, although limited.
Aspects {lncorporation of RWH facilities into housing scheme development as a selling point for house buyers by some
prominent developers.
@ Low level of government’s support in-term of promotion etc.
<{The promotion of RWH under ‘National Water Conservation Campaign’ (2006-2008) by Ministry of Technology,
Water & Communication even though the emphasis on RWH s very limited.

Social
Aspects

4.4 Lessons learned from RWH practice in Sumida-ku, Tokyo
Upon consideration to overcoming of the resisting factors and enhancing of the driving factors in Selangor, useful
lessons from Sumida-ku seems to be long-run stepwise approach to integrate public-private-partnership with continuous
efforts among all relevant stakeholders.

Whereas, the stepwise approach practiced in Tokyo is as follows: (1) joint efforts by the local government and NPOs to



create RWH culture such as conception of communal RWH known as ‘Rojison’ among people to speed-up RWH
practice, (2) encouragement of voluntary RWH installation by providing subsidy coupled. with registration system for
RWH management, (3) continuous improvement on RWH guidelines with perspectives over the latest movement by
Architectural Institute of Japan to establish industrial standard for RWH installation, (4) continuous efforts by the local
makers to manufacture low-cost RWH technology such as simplified first-flush-diverter, low-maintenance RWH tank
and small-scale RWH package system, (5) persuasive negotiations with the developers to cope with their oppositions to
establish RWH installation for large-scale buildings with floor area more than 10,000m?, (6) numerous promotions to
enhance RWH practice such as establishment of rainwater museum, rain library, children’s awareness program, NPO
group known as People for Rainwater (PR) and etc.

Therefore, Selangor needs to strengthen such stepwise approach mentioned-above. In particular, educating ordinary
citizens should be in the highest priority for groundwork toward appropriate RWH practices in the state.

5. ESTIMATION ON POTENTIAL AMOUNT OF WATER CONSERVATION BY RWH

5.1 Potential Analysis of RWH: Sumida-ku Case

The average water conservation rate by RWH is estimated merely at 0.031/p/d for overall Tokyo or equivalent to 0.04%
of total water consumption amount standing at 347 I/p/d (Nafisah, 2010). However, the actual water conservation rate by
RWH stands at 1.511/p/d, if evaluated for Sumida-ku only based on its previous achievements. Furthermore, the RWH
potential analysis reveals that 7.19 1/p/d of water conservation (equivalent to app. 9.8% of reduction) could be expected.
Such potentiality is realized by RWH future utilization in large-scale redevelopment projects, qualified medium-scale
building and projected communal RWH system called “Rojison” in Sumida-ku as shown in Fig. 4.
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‘ yiih e are = < || area > 300m", which have not installed RWH yet. By examining the map, amount by category:
« Small buildies the buildings include 6 large buildings, 3 apartments and 579 private
E:= ?éu:_l}l:{&)m’!. bu][dlngs_ Existing: "
consuthers ) ) R No. of tank units: 158
P Lapeeats Potential 2: Further RWH expansion in urban renewal projects, joint new Catchment area: 3
praject &0 development projects and buildings with high water consumption. . 11 km*
LR i. Large-scale redevelopment projects: Hikifune (16,100 m”) and Oshiage || Amount of water
recorstruction & A\ (31.600 m") conservation: 1.51 Vpn’d
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’ R 4 Rojison. Since there is no data available on number of detached-houses in || Potential 3:
T Sumida-ku, number of potential Rojison is estimated using number of | No. of tank units: 8,185
BN = households and percentage of apartment base on the data from Bureau of || Catchment area: .
|,» wd ' ad= Statistics. 55 km*
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Percentage of apartment (2007) = 29.26%; No. of household = 116,000
Thus, number of detached houses = (1-0.2926) x 116,000 = 82,060 units.
Therefore, 82,060 + 10 = 8,206 units of Rojison. )

At Brescnt, 21 units of Rojison was installed, Thus, the potential would be
8,206 — 21= 8,185 units with tank capacity of 200 liters/unit.

Amount of water
conservation: 0.19V/p/d
Grand Total:
Amount of water
conservation: 7.191/p/d

Fig. 4 RWH 3-stage potential analysis in Sumida-ku (Arranged based on analysis by Suenobu (2009)

5.2 Potential Analysis of RWH in Selangor: Eastern Petaling Jaya Case

To analyze the potentiality of RWH in Selangor, Eastern Petaling Jaya block addressed as BPK 2.2 (Small Planning
Block) was chosen from Petaling Jaya District. By referring to local plan provided by the Department of Town & Country
Planning of Selangor (MBPJ), it was clarified there are lots of new developments planned in the future.

This block has population around 110,000 people and a total area of around 15.60 km’. Petaling Jaya City Council has
been encouraging RWH installation including small-scale one in Kota Damansara Housing Development (189 units)
developed by Selangor State Development Corporation (PKNS). There are also medium-scale RWH in an apartment in



Section 6, Kota Damansara and a large-scale RWH in One-Utama Shopping Complex. Moreover, it was reported
Petaling Jaya City Council has already started advising developers to incorporate RWH facilities into their proposed
buildings, nevertheless, without any fruitful result so far (The Malay Mail, 25th Jan 2010).

The RWH potential analysis clarifies app. 21.9 l/p/d of water conservation could be estimated in the area. As shown in
Fig. 5, the potentiality analysis is divided into two phases, namely (1) potensial-1 in the preparatory phase for pilot
projects and (2) potential-2 in future executing phase for implementations for both newly-constructed/existing buildings.
Table 2 summarizes the potentiality in water conservation amount by RWH installation in this case study area.

Potential 1: Preparatory Phase
S350 / & | Installation of RWH system has been conducted into current public buildings
for educating the citizens on the benefits of RWH. The selected buildings are
/ . . &/ schools and mosques for large-scale RWH, little mosques known as surau for
o medium-scale RWH and community hall for small-scale RWH.

Potential 2: Future Execution Phase

Installation of RWH into future new development projects (planned up to

year 2020) since there are a lot of new projects planned for this region.

i. Large-scale: Future schools/ colleges/mosques/bungalows/shopping/

market complex/ b1g factories
*2,000 units’km’ in the future residential area-1 (bungalows/terrace
houses); 20% of the future commercial area (shopping/market
complex/shops & offices) or in total 43 units for shopping/market
complex; and future industrial area for big factories.

ii. Medium-scale: Azpartments/ little mosque known as surau
* 8,000 units/km” in future residential area-2 (apartments)

iii. Small-scale: terrace houses/ terrace commercial shops & offices
*3,500 units’km”™ or 80% of the future residential area-1 for terrace
houses; and 80% of the future commercial area or in total 1,760 units for
terrace shops/offices.

Map Legend:

®  Existing small-scale buildings (community hall)

Existing medium-scale buildings (little mosque known as surau)
Existing large-scale buildings (school & mosque)

Future medium-scale buildings (little mosque known as surau)
Future large-scale buildings (school & mosque)

: Future residential area (bungalows and terrace houses)

Future residential area (apartments)

i Future commercial area (shopping/market complex, shops & offices)

Future industrial area (individual factory lots)

Fig. 5 RWH Potentiality Analysis in Eastern Petaling Jaya case, Selangor.
Table 2 Water conservation amount by phase in Eastern Petaling Jaya case

s Type i Catchment Tank Amount of Water
Area (m?) Capacity (m?) Conservation (Upld)

Potential 1 - Preparatory Phase | Large Scale-Existing SchoolCollege/ Mosque (Mesjd) 23 186,200 18,620 464
Piot RWH Model in Community Medium Scake - Existing Mosque (Surau) 15 30,340 150 0.04
Buidings (for Educating People) Small Scale - Existing Community Hal 4 4,800 8 0.01
Total = 42 221,300 18,770 469

Future Development Projects) Medium Scale - Mosque (Surau) / Apartments 128 994,100 1,280 0.32

Small Scale - Terrace houses/shops/offices 6,779 422 300 13,560 338

Total 1,715 1,958,000 69,010 17.19

GRAND TOTAL 1,151 2,179,000 87,780 21.88




6. DISCUSSION

From the analysis of resisting/driving factors on each ‘Water Conservation Program’ (WCP) element, RWH is identified
as the applicable measure for Selangor to be scrutinized further. The potential water conservation amount by RWH in
Eastern Petaling Jaya case is estimated considerably high at 21.9 l/p/d, or equivalent to 6% of daily per capita water
consumption, as described in sub-heading 2.2. On the other hand, based on analysis of RWH potential for the case of
Sumida-ku in Tokyo, the water conservation amount stands at 7.19 I/p/d, or equivalent to 2% of per capita water
consumption, as described in sub-heading 5.1.

It is assumed two basic conditions should apply to explain the difference in water conservation potential amount by
RWH in those two areas as follows:

6-1 Natural Condition

To calculate the tank capacity, the rainfall intensity is taken into account. There is substantial difference in average
rainfall amount per year for the two regions. The average annual rainfall is 1,500mm and 2,400mm in Sumida-ku and
Selangor respectively. Thus, the capacity of the tank possibly is bigger in Selangor compared to Sumida-ku. In addition,
Selangor received average rainfall of 200mm monthly. The minimum rainfall in Selangor occurs during June-July and
around February. Even in the supposedly drier months, the monthly rainfall is still about 100mm compared to a wetter
month with average rainfall of 275mm. By comparison, Tokyo in a wet month (October) has an average rainfall of
220mm. While, in a dry month (January), Tokyo would only receive 48mm of rainfall. Thus, in Selangor, there is no any
month during which probability of vacancy in the tank is expected for long.

6-2 Social Condition

In term of development, some 80% of the area is occupied by independent houses in case of Sumida-ku. Therefore, the
sites are generally so small for full urban renewal that the potential RWH installation is comparatively lesser. Likewise, in
Eastern Petaling Jaya, the site for housing and other building development is larger and suitable for new development.
Therefore, significant numbers of RWH installation is expected in the long run.

On the contrast, the foundation for RWH is firmly organized in Sumida-ku in the basis of well-developed subsidiary
system coupled by registration system. In addition, RWH promotion activities such as the establishment of RWH
museum have been very workable as well as the availability of low-cost technology.

Considering the huge RWH potential in Petaling Jaya, Selangor, strong actions including establishment of intermediary
schemes and supportive system for advanced communal involvements are essential in the future stage.

CONCLUSION
In this study, the followings are clarified:

1. Selangor is facing with potential water shortage against which inter-state water transfer project is under way. Water
conservation measures are to be essential to overcome the predicted water shortage under further economic growth.

. “Water Conservation Program’ (WCP) in Tokyo, introduced in 1970s, might be applicable to Selangor, since socio-
economic conditions in both regions are somehow similar. Regarding the applicability of Tokyo’s WCP to Selangor,

2

RWH is identified as the most adaptable measure through the resisting/driving factor analysis.
. Water conservation amount per-capita basis expected by RWH stands at 22 I/p/d or considerably high as 6% of daily

(5]

water consumption in the most urbanized Eastern Petaling Jaya case in Selangor. Thus, it is recognizable RWH
promotion should be in the highest priority for the state.

4. Upon such findings, it is discussed what Selangor can learn from Tokyo’s experience to expedite the RWH program
for establishing effective water conservation measures in the future. The discussion leads to the necessity of practicing
the subsidy system and enhancing RWH promotion activities among relevant stakeholders.

5. In addition, detailed study on future RWH application and/or assimilation to the local conditions is needed as a future
task in terms of adequacy in policy, planning, design, installation, operation and maintenance in the next phase of this
study.
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Appendix Total Water Resources Management Process in Selangor (1991-2020).
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Note: The development of Intra-state Selangor Water Catchment manages to overcome water shortages in the period-1 (1998 to
2004). At present, to overcome the anticipated water shortages in the period-2 (2011 to 2014), inter-state water transfer from
adjacent Pahang state is under construction. Nevertheless, comprehensive TWRM including rainwater harvesting is to be essential
under future economic growth.
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