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Waterfront & River Rejuvenation



Kuala Lumpur



Entry Point Project (EPP) in the Greater Kuala 

Lumpur/Klang Valley National Key Economic Area 

under the Economic Transformation Programme. 

The goal is to transform the rivers into a vibrant and 

thriving waterfront by 2020. 

Three components

http://app.kwpkb.gov.my/greaterklkv/entrypoint-project-river/
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Masjid Jamek - Before



Masjid Jamek - After



Masjid Jamek

Opening to public transit

Opening to the river





Bangunan Sultan Abdul Samad
Pedestrian Waterfront | Accessible History
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Penang: Challenges + Opportunities



All over the world – rivers + 
waterfronts are transforming 

Red Hook Master Plan, Brooklyn, New York, USA San Antonio River Floodplains, Texas, USA

Marina Bay and Greater Southern Waterfront, Singapore LA River Gateway Master Plan, USA ABC Waters, Singapore

Lea Valley, London, UK



Topography and hydrology of Penang 

Elevation 

Map Credit to Penang Forum



Annual total: 2172 mm 

1-day rainfall : 201 mm 

2008 flooded area extent 

Reported flood event in 2016 

Map credit: Penang Forum

Floods in Penang (2016)



2008 flooded area extent 

Total year to date: 
2167 mm 

Reported flood event in 2017 

Map credit: Penang Forum

Floods in Penang (2017)
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Floods in Penang (2017)



Clogged drains are an issue

Images credit: NST



Case Study: Taichung LiuChuan River, Taiwan



Past
A Picturesque Past Renovation and DeclineRise of the Illegal Housing

Use to nickname as the scenic creek of 
little Kyoto

Polluted due to the population surge
and free discharge of sewage

Demolishment of the  illegal housing 
drove away human activities

A picturesque shade corridor degraded down to an unapproachable urban drainage way

Present
Cementation of the Canal 

The goal was to bring the reminiscent 

scenery back to Liuchuan

https://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjfr9mq28XOAhVGkJQKHXklA7YQjRwIBw&url=http://mercury0314.pixnet.net/blog/post/428249186-%E9%81%8A%E8%A8%98%E3%80%82%E5%8F%B0%E4%B8%AD%E8%A5%BF%E5%8D%80%E6%9F%B3%E5%B7%9D%E8%97%9D%E6%96%87%E5%BB%8A%E9%81%93%E3%80%90%E6%9E%97%E4%B9%8B%E5%8A%A9%E7%B4%80%E5%BF%B5%E9%A4%A8&psig=AFQjCNEz6DHjAdIKVGwFRMAFziAzycYTWw&ust=1471429227084955


Yanagawa River: Taichung City Taiwan

Water Quality Improvement
Establish Water Quality Level
Reduce Pollution Level

Landscape Enhancement
Enrich Planting
Create Habitats

Flood Prevention 
Increase Channel Cross-Section
Restore the Watercourse

Integrated Community 
Social Hubs for Cross-Field Exchange
Community Interaction Areas

Enhance City Brand
A Cultural and Aquatic City Built Upon     

Symbiosis Relationship with the River 

Environmental Education
Demonstration with Ecological      
River Engineering MethodsGoals to 

enhance 
livability



Project Objectives

Lower Reach
(Phase II)

Upper Reach 
(Phase I)

Zhonghua Water 
Treatment Facility

Zhongzheng Liu Br. to 
Minquan Liu Br.

LID-BMPsDemonstration

First underground gravel 
contact oxidation in Taichung

First LID waterfront
design in Taiwan

Gradually improve Liuchuan in different sections and phases
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Sludge Storage
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Channel
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Design Concept

Urban 
Drainage

Flood 
Prevention

Gravel Contact 
Oxidation

Sewage 
InterceptionChannel Widening

Subsurface
Culvert

Ecological Engineering 
Method

Micro 
Habitat

Water 
Clarification

Pollution 
Reduction

EcologyLandscape

STEP2 Clean STEP3 Eco-FriendlySTEP1 Safe

Waterfront renovation



Flood Prevention & Drainage
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Flood warning device location
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Water Cleaning

Water Collecting Devices and Area provided (Unit: m2)

Devices

Area

Infiltration
Trench

Permeable 
Paving

Rain 
Garden

Vegetated 
Swale

Dry 
Well

Vegetated 
Filter Strip

Device
Area

224 626 250 201 0.32 2,647

Collection 
Area

1,122 626 705 716 70.32 2,647

◼Decrease Non-Point Source Pollution

◼Reduce Surface Runoff 

◼Increase Infiltration Area
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1.Sewage Via Sewage Pipe Network 

to Futien Water Reclamation Center

Sewage Pipe 
Network

Sewage Interception 
Trench

Sewage Pipe 
Network

Sewage 
Interception TrenchDouble Box 

Culvert
Single Box 

Culvert 

Discharge 
Outlet

2. Regional Drainage Via Box Culverts

to Lower Reach of Minquan Liu Br.

3. Water Source Via Zhonghua Wastewater 

Treatment Facility
to Zone A Discharge Point



Eco-friendly Approach



Taichung Liu Chuan River, Taiwan

Low-Impact Development, Urban Drainage Improvement
Liu Chuan is the first river improvement project in Taiwan using Low Impact Development(LID) method to improve water

environment. Three goals including flood prevention, water quality improvement, landscape enhancement were set by Water

Resources Bureau of Taichung City Government to pursue save water environment, clean and odorless water quality and

sustainable ecological and landscape environment. The improvement approaches are as follows:

1. Safety: the concrete revetments were moved outward for 8 meters on each side of the channel with mild sides slope to

increase cross section area for flood conveyance.

2. Water quality: The polluted water in the channel was improved by installing sewage interceptor and on-site treatment plant.

LID methods were installed to improve overland runoff quality.

3. Landscape: Green belt river corridor was established by planting of seasonal plants to create seasonal landscape.

Ecological habitants were also created by using natural materials.



Taichung Liu Chuan River, Taiwan

Old Trees Protection, Ecological Conservation

In addition to provide public nostalgia and leisure environment. old trees along the channel banks were

preserved to become old tree plazas. Native trees and aquatic plants were planted to enrich riparian

ecological habitat and improve ecological diversity. Different scenery in different season were created by

planting seasonal plants.

Environmental Education Platform, Water Quality Improvement

Through volunteer and information boards, tourists could be really understand the improvement scheme

and the benefits of the improvement project including sewage interception, on-site treatment and runoff

treatment by the LID methods.

Landscape corridor, Blue Belt, Sponge City

The reach of LiouChuan was widen 8m on each side of the channel through revision of city plan, in addition,

the utilization of LID has increased the pervious area, reduced ecological impacts. The conservation of old

trees along channel banks has further enhanced the ecological and landscape values. The native species

have come back to LiouChuan since the completion of the improvement work. The construction of sewage

interceptors and on-site wastewater treatment facility has resulted in clean water to the channel and

improved space utilization in the vicinity to achieve the goal of close to water environment.



Taichung LiuChuan Canal River 
Improvement Project, Taiwan 





Connecting to collaborate

Stakeholders
Financing
Legislation
Authority

Consultants
Contractors
Operators
End Users



Thank you


