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Abstract: This paper delves into the revitalization of Bishan-Ang Mo Kio Park (BAP) along
the Kallang River in Singapore, which has evolved from a polluted canal to a resilient,
recreational, and educational landscape. The study is set within the broader context of the
"Active, Beautiful, and Clean (ABC) Waters Initiative" initiated by the Public Utilities Board
in 2006, emphasizing the convergence of spatial design, governmental collaboration, and
public education in enhancing water resource management. The research objective is to
scrutinize the role of policy and design in cultivating public consciousness towards water
conservation within the BAP project. Employing literature review, questionnaire surveys, and
case study analysis, this research intends to uncover strategies that can effectively engage the
public in water resource protection, especially in densely populated urban settings with
constrained water availability and flood threats. The study seeks to provide valuable insights
for urban planners and policymakers on the significance of integrating educational aspects
into public projects to achieve enduring sustainability and community resilience.
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1. Introduction

Bishan-Ang Mo Kio Park (BAP), completed in 2012, represents a natural based solution (NbS) for
river parks in Singapore, introducing innovative hydrological management in tropical urban settings
[1]. As a flagship of the ABC Water Programme, it exemplifies the integration of water supply, flood
control, population density, and ecological prosperity with nature-based solutions[2-3]. The ASLA
2016 jury praised its flood management: "The hydrological and ecological pulses beat through
this"[4]. Yet, this success was not immediate but the result of navigating the complexities of
modernization and the interplay of socio-economic, political, and technological factors. Public
awareness and education played crucial roles, as the government addressed pollution, germ spread
due to hygiene education gaps, and business resistance to policy with regulations and educational
campaigns in the late 20th century.

© 2024 The Authors. This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0
(https://creativecommons.org/licenses/by/4.0/).
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1.1. Early Settlements

The Kallang River, home to Bishan-Ang Mo Kio Park (BAP), is Singapore's longest river, historically
providing both drinking water and fertile soil through seasonal floods. The Orang Kallang tribe settled
in the Kallang Basin's mangroves "since time immemorial"[5-6]. The riverbanks once supported rice
paddies and fishponds, as shown in an 1836 map, but shifted to higher-value crops like coconuts. Toa
Payoh's agricultural lands lasted until the 1960s. The river basin saw the rise of sugar businesses,
brick kilns, Gas Works, and later, dockyards and farms, playing a key role in commodity production
and transportation[7-9]. However, the basin became highly polluted during the 19th and 20th
centuries due to urbanization, population growth, industrial expansion, and uncontrolled discharge[9].

1.2. Indulgent Urbanization, Pollution, Virus and Flood

Bishan-Ang Mo Kio Park (BAP) stands on a site that has retained its original character as a vast,
untouched swamp, despite the urbanization of the Kallang River basin[10]. Established in 1910, the
Lower Peirce Reservoir is a crucial source of fresh water for Singapore, located near BAP. The area,
including Peck San Theng, has a rich history, with the Kampong San Teng community emerging
since 1870.

Urbanization, driven by population growth and industrialization, led to significant pollution in the
Kallang River basin, earning it the nickname "Dead Chicken River" due to fish farm pollution and
improper waste disposal[11]. This environmental degradation heightened the risk of epidemics,
underlining the need for policy and ecological awareness.

Cholera, associated with untreated water systems, has a long history in Singapore, with major
outbreaks in the 19th century. The link between cholera and contaminated water was only revealed
after John Snow's study in 1854[12]. Poor public hygiene, like eating unwashed produce and shellfish
from the Singapore River, contributed to cholera infections[13]. The absence of a sewage treatment
system until 1889 worsened this, leading to contaminated water sources and disease spread[14].

Floods have been a persistent threat, with the severe flood in 1964 and the catastrophic flood in
December 1978 (Figure 1), which caused an estimated $3 million in losses[15], highlighting the
inadequacy of human-made systems against natural disasters[11]. These historical accounts
underscore the critical role of policy, infrastructure, and public awareness in managing water
resources, preventing disease, and implementing effective flood mitigation strategies in urban
environments.

Figure 1: Fishing up dead pigs from Kallang River after the 1978 Flood [15].
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1.3. Modern River Policy in Singapore

In 1969, Singapore's government initiated policies for river management, with Prime Minister Lee
Kuan Yew directing the Public Works Department and Public Utilities Board to develop a plan to
clean waterways and curb pollution[8]. The 'Ten-Year Clean Rivers' plan, launched in 1977, aimed
to improve environmental health and support socio-economic development, also addressing water
security due to Singapore's reliance on Malaysian water imports[16]. Implementation faced
challenges, including the resettlement of households, farms, and industries, and resistance from the
lighterage industry and shipyards, which only began relocating after an industry downturn in
1983[17-18]. The Clean Rivers Education Programme, launched in 1986, aimed to change public
perceptions and promote environmental protection through education and legal measures[19].

The technical renovation of the river space is crucial, with the government ensuring recreational
access for the public. Bishan Park, a precursor to BAP, was built as a buffer between Bishan and Ang
Mo Kio from 1983 to 1988. The Housing Development Board (HDB) introduced satellite residential
developments in these areas, marking a departure from the typical HDB brutalism design, with houses
designed for aesthetic appeal and equipped with amenities[20]. The Kallang River's improvement
was part of regional visions and national policies, and the new park provided green spaces for
residents to enjoy nature, as highlighted by The Straits Times (Figure 2).

"Loh Peng Wah, a senior architect from HDB, said Bishan Park, which is situated among the high-
rise residences, will serve as a buffer zone between Ang Mo Kio and Bishan New Town ...... (The
first phase of the project) will include jogging and cycling trails; a palm court, a garden with palm
trees and colorful shrubs; a pond; a multi-purpose court; a lake; a floating amphitheater; a fitness
corner; and a soccer field. ...... "[21].

Despite criticisms of Bishan Park (BP), its contributions to Singapore's parks system, initiated in
1992, should be recognized. The park was part of a vision to create an island-wide corridor network
along drainage canals for continuous outdoor activities[22]. Although the Kallang River was
channelized, it was not concealed; instead, it featured ponds and lakes that invited scenic and tactile
engagement, reflecting a shift towards leisure and nature appreciation. This integration of natural and
cultural elements marked a significant evolution in urban design. However, Bishan Park had limited
accessibility from the south, with bridge distances over 400 meters, indicating a need for future
improvements.

Figure 2: Plan of Bishan Park, from the The Straits Times, 1986, edited by author.

The Active, Beautiful, and Clean Waters Programme (ABC), initiated by PUB in 2006, marked a
transformation for Bishan Park and its canal, which reopened in 2012. The park's revamp showcased
contemporary landscape ideals with technological innovations, such as widening the river for
floodable zones, using soil bioengineering to secure riverbanks, and prioritizing natural biological
evolution without chemical intervention in water purification[22]. The ABC Water program aimed to
enrich the living environment, cater to recreational needs, and enhance water quality, building on
prior river policies. Initially piloted on a small scale with three canal projects and an ecological testbed,
the program confirmed the feasibility of using natural processes for rainwater purification.
Subsequently, PUB expanded the program to 30 sites nationwide, with Bishan-Ang Mo Kio Park as
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a flagship, and engaged the public through exhibitions to raise awareness about waterways' value and
development potential.

The government's initiative with the Active, Beautiful, and Clean Waters Programme (ABC
Waters) sought public support and confidence, recognizing the importance of integrating water spaces
into daily life and encouraging community involvement in maintaining cleanliness[23]. Bishan Park's
redesign facilitated closeness to water, with meandering waterways and floodable areas enhancing
accessibility and addressing previous disconnections. The park enabled direct interaction with water
through platforms and stepping stones, promoting a hands-on approach to water activities. Local
stakeholders were also engaged through initiatives like ABC Waters Learning Trails, fostering
community and sustainable projects.

Technologically, the park integrated dynamic systems—focusing on soil, hydrology, and
vegetation—with techniques like river widening, floodable zones, soil bioengineering, and chemical-
free water purification. This approach demonstrated a commitment to urban resilience, especially in
disaster scenarios.

To conclude, in this chapter, we will use the landscape along Kallang River as a guide to explore
how human societies within the watershed perceive, utilize, and impact rivers. We are trying to
encompass a hidden array of public and commercial interests, the evolving dynamics of technological
advancements, and the interplay of water relationships.

2.  The case study of Bishan-Ang Mo Kio Park
2.1. Concept generation

Looking at the Kallang River in the 21st century, it is easy to see that the management and
maintenance system of the Kallang River has the shadow of the 20th century. But at the same time,
new policies and programs have been implemented to rehabilitate the Kallang River, including the
construction of Bishan-Ang Mo Kio Park.

Launched in 2006, by Singapore’s national water agency Public Utilities Board (PUB), the Active,
Beautiful and Clean (ABC) Waters Program seamlessly transforms the country’s network of utility
drains, canals and reservoirs into vibrant and beautiful Streams, rivers and lakes are integrated with
their adjacent land development, allowing space near the Kallang River to be used for recreation and
community connections.

Park

Max Width 100m  Uiilities Board
National geeme—cemem e _;! Nafional
Parks Board ¢ L Parks Board 2
e G T g

Figure 3: Multi-agency collaboration[1]
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The restoration of Park through a joint partnership between PUB and the National Parks Board
(NParks) illustrates how government agencies and different disciplines such as parks and water can
work together to address current challenges and opportunities (Figure 3)[4]. Also proved that the
simple act of "getting closer to the water" not only allows the community to experience the rhythms
of nature but also has a profound impact on social perceptions and the sense of stewardship of the
surrounding environment.

2.2. Process of the Project

The meticulous planning by Atelier Dreiseitl and CH2M Hill transformed Bishan-Ang Mo Kio Park
through a species diversity study and soil bioengineering techniques[4]. A river simulation model
was key in understanding water dynamics, enhancing flood protection, and segregating park space
for varying water levels[24]. The "learning-by-doing" approach minimized construction risks.
Community engagement through Friends of Kallang River @ Bishan-Ang Mo Kio Park boosted
public enjoyment and stewardship[25]. Ecological purification, using vegetation-based filtration,
supported biodiversity and ecosystem resilience. The park's design also serves as an educational space
for children, promoting water conservation. Community involvement, including children's
contributions and monitoring river health, highlights the park's role in fostering environmental
responsibility (Figure 4)[26].

Figure 4: Children splashing in the completed park[4]

Community involvement will be a highlight of the completed project, as children will draw lovely
designs for the park, will help pick up litter from the river, monitor the health of the river's waters,
and make it a teaching pathway. In addition, this park has become home to a family of otters. Their
presence attracted the attention of the local media and residents[4]. It was a testament to the re-
naturalisation of the river. The resulting responsible use of water by social groups makes future water
sources potentially much more costly than current ones (PUB 2011) to ensure their long-term
responsible use[26].

2.3. Summary

Bishan-Ang Mo Kio Park exemplifies the successful application of nature-based solutions (NbS) in
the Kallang River's restoration[4]. The project's triumph stems from government policies, meticulous
design, and community engagement in water management. Public involvement transcends planning,
extending to implementation and active learning, which shapes attitudes and behaviors towards
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sustainable practices. This collective stewardship has been pivotal from inception to current
management, highlighting the importance of diverse community participation.

3. Conclusion

The management of Singapore's Kallang River has advanced through policy and design innovations,
embodying the city-state's urbanization and quest for integrated water management[4]. Political
leadership and water governance have underpinned Singapore's achievements, with ongoing public
engagement in conservation.

A cooperative model involving diverse stakeholders has become integral to water resources
management, promoting inclusive decision-making and collaborative governance[4]. Nature-based
Solutions (NbS) address urban flood risks and enhance socio-cultural services, as illustrated by
Bishan-Ang Mo Kio Park. This park exemplifies effective water purification, plant selection, and the
promotion of species diversity, aiming to restore natural ecology and avoid excessive
artificialization[1].

Public education strategies, such as those at Bishan-Ang Mo Kio Park, are designed to encourage
sustainable water use by influencing societal attitudes and behaviors[26]. The park's design facilitates
learning about hydrology and water management activities, setting a precedent for educational
initiatives.

Ultimately, Bishan Ang Mo Kio Park stands out as a model of ecological infrastructure in urban
parks, integrating water resources, flood control, biodiversity, and recreation. It fosters an emotional
bond with water and a sense of civic duty towards water resource stewardship.
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