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WetlandFloating 
and Come Discover 

Come join us on the Active, Beautiful, Clean Waters (ABC Waters) Learning Trail @ Sengkang Floating 
Wetland in Punggol Reservoir, and discover more about the Singapore Water Story. Discover how our 
small city-state which used to face huge challenges such as droughts and pollution has transformed into 
a global hydrohub and vibrant City of Gardens and Water. 

Water sustainability is crucial to Singapore’s success. Singapore has ensured a robust and sustainable 
water supply capable of catering to the country’s continued growth through the Four National Taps. The 
four taps or sources of water are water from local catchments, imported water, NEWater and desalinated 
water.  

Punggol Reservoir is Singapore’s 16th reservoir, built under the Punggol-Serangoon Reservoir Scheme. 
The river mouths of Punggol and Serangoon Rivers have been dammed up to create Punggol and Serangoon 
Reservoirs. Together with Marina Reservoir, they increase the water catchment area from half to two-thirds 
of Singapore’s land area.  

Located in Punggol Reservoir, the Sengkang Floating Wetland is the largest man-made floating wetland 
in Singapore and is a project under the ABC Waters Programme. The ABC Waters Programme transforms 
our network of drains, canals and reservoirs into beautiful and vibrant waterscapes for recreation and 
community bonding. 

Besides creating a space for people to enjoy and be close to our waters, the Sengkang Floating Wetland 
provides a natural habitat for birds, fishes, and other wildlife. The wetland also helps to improve water quality 
by cleansing the water in the reservoir. 

We hope to make Sengkang Floating Wetland a meaningful place for outdoor learning. As you learn about 
our waters and the diversity of life it supports, we hope that you will cherish and take care of this precious 
resource. 

Have fun on the learning trail!

PUB, the national water agency

1



the on Treasures Trail
Water from local catchments is a pillar of Singapore’s water sustainability strategy, along with imported 
water, NEWater and desalinated water. Today, as we explore Sengkang Floating Wetland in Punggol 
Reservoir, we will discover more about the following themes or “treasures”:

Singapore is our home. We need to 
treasure our precious water resource. 
At the heart of Singapore’s water 
sustainability is how we use and care 
for our water. 

Concept of 
ABC Waters 

Programme and 
ABC Waters

Design
Features

Water
Sustainability

and the
Four National

Taps

Punggol 
Reservoir - 
Past and 
Present

Water Quality
and

Biodiversity

ABC Waters
Learning Trail
at Sengkang

Floating 
Wetland
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On a Photo Hunt
You are at an Active, Beautiful, Clean Waters (ABC Waters) site. This place has been transformed into a 
beautiful recreational space for people to relax, exercise and enjoy nature. Stay active while on this trail. 
Make observations about your surroundings. Snap the following photographs as you experience the trail. 

A stage by the 

reservoir. 

(Have your group pose 

for this photo!)

The largest 
floating wetland in 

Singapore!

A feathered 
resident at 

Punggol 
Reservoir.

A plant with special roots growing at the bank of the reservoir.

Positive human 
impact at Sengkang Floating Wetland.

Negative human 

impact at 

Sengkang Floating 

Wetland.

Sengkang Floating Wetland is part of the ABC Waters Programme that transforms 
our reservoirs and waterways into places for recreation and community bonding. 
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By investing in water technology and adopting an integrated approach to water management over the 
last 50 years, Singapore has developed a diversified and sustainable water supply system known as the 
Four National Taps. 

Imported Water
Singapore imports water from Johor, 
Malaysia. The 1962 water agreement 

will expire in 2061. 

Desalinated Water
Singapore has one of Asia’s largest 

seawater reverse osmosis desalination 
plants, producing 30 million gallons of water 

a day. Singapore’s second desalination, 
Tuaspring, was officially opened in 
September 2013, can produced 70 

million gallons of water a day.

Our Four National Taps

Our Water Story

Lower Seletar

Marina

Pulau 
Tekong

Lower 
Peirce

Upper 
Peirce

MacRitchie
Pandan

Jurong 
Lake

Tengeh

Poyan

Murai
Sarimbun

Kranji
Upper Seletar

Bedok

Punggol

Serangoon

Reservoirs in Singapore
There are currently 17 reservoirs, 32 major rivers and and more than 7,000 km of canals and drains.

NEWater
NEWater is a high-grade reclaimed 

water. Used water is treated, then further 
purified using advanced membrane 

technologies, making the water 
ultra-clean and safe to drink.

Local Catchment Water
Rainwater is collected through a 

comprehensive network of drains, canals, 
rivers and stormwater collection ponds 
and reservoirs before it is treated for 

our drinking water supply. Used 
water is collected through 

a separate system.
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2006 - 2009 
The Punggol-Serangoon 
Reservoir Scheme was 
started in 2006. Damming 
of the reservoir was 
completed in 2009. 
The water was slowly 
transformed from brackish 
water to freshwater. 

Nov 2010
The Sengkang Floating 
Wetland was officially 
opened by Prime Minister 
Lee Hsien Loong.

1990s 
Plans made to develop 
Punggol into a model 
waterfront town. 

Punggol Reservoir - Past and Present

1850s 
Chinese immigrants 
who lived in Punggol 
carried out poultry and 
pig farming as well as 
plantation work. The 
main crop was rubber. 

1970s 
In view of redevelopment 
plans, the number of 
poultry and pig farms 
was scaled down. 
Available land was then 
leased on short term 
basis for farming that did 
not cause pollution, such 
as vegetable farming. 

1850s 2000 20101990 

Under the Punggol-Serangoon Reservoir Scheme, Punggol Reservoir, Singapore’s 16th reservoir was 
built. Developed in a rapidly growing housing area, the Scheme is a water supply project to maximise 
local catchments by tapping stormwater surface run-off from north-eastern Singapore. 

The Scheme involves the damming up of the mouths of Punggol and Serangoon River to create Punggol 
and Serangoon Reservoirs. The two reservoirs help to boost water supply to meet the needs of our 
growing population. The Scheme which started its works in 2006, was officially completed in 2011.  

Sengkang West Way

Sengkang West Ave

Sengkang East Way
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Singapore must be self-
reliant. We need to find our 
own way to survive and 
prosper, turning challenges 
into opportunities. We have no 
natural aquifers or lakes and 
little land to collect rainwater, 
so we create reservoirs by 
damming our major rivers. 
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Works to dam the river began in 2006. 
Dredging was carried out to remove 
sediments and deepen the river bed.

A cofferdam was constructed at the river 
mouth to block out seawater. The area within 
the cofferdam was pumped dry to facilitate 

construction of the gatehouse and dam.

Punggol River used to flow to the sea.

The gatehouse that would release excess 
water to the sea was built within the cofferdam.

1 2

3 4

The dam was built up from the river bed 
using rock and sand.  A bentonite corewall 

was constructed to make the dam watertight.

Construction of Punggol Dam and the 
gatehouse was completed. Desalting was 

carried out to flush out seawater during heavy 
rain.  Punggol Reservoir now has freshwater 

that can be used for our water supply.

5 6
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Clouds

Taps

Groundwater 
Flow

Surface run-off 
water flows into 
the reservoir

TRANSPIRATION TRANSPIRATION

Punggol-Serangoon Pumping Station

EVAPORATION PRECIPITATION

CONDENSATION

Punggol Reservoir

Sengkang Floating
Wetland

Upper Peirce Reservoir

Water Treatment Plant

Urban Areas

Rain

MangrovesTrees

Schools and
Public Buildings

Industries

We can get water easily just by turning on our taps. But we should 
also use this precious resource wisely. Today, Singapore has managed 
to reduce domestic water consumption to 151 litres per person per 
day. That is approximately about 101 x 1.5-litre bottles. Practise good 
water saving habits to save water at home, and in school!  

We cannot live without water. The water cycle is critical because it ensures the availability of water for 
living things and maintenance of ecosystems. Although over 70% of the Earth is covered with water, only 
2.5% of this water is freshwater. The continuous flow of freshwater that we use is a result of the water 
cycle also known as the hydrological cycle. Earth’s water keeps changing from liquid water to vapour and 
then back again. This cycle happens because of the sun’s heat and gravity.  

Rainwater that falls into Punggol 
Reservoir and its surrounding 
areas are stored in Upper Peirce 
Reservoir. The water is then 
pumped to a water treatment 
plant.  

Stormwater surface 
run-off flows into the 
drains which leads 
to the reservoir.

The Punggol-Serangoon Pumping Station 
pumps water from Punggol Reservoir to 
Upper Peirce Reservoir for storage.

Water is treated using physical 
and chemical methods including 
membrane technology and 
disinfected. It is then distributed 
to homes, schools, offices and 
industries for our daily use. 
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The ABC Waters Programme aims to integrate Singapore’s parks (green), reservoirs and waterways 
(blue) and the community (orange). The use of ABC Waters design features help to keep our waters 
clean. These features are natural systems which detain and treat stormwater on site before allowing 
the water to flow naturally into the reservoirs. The features also form ecological habitats that benefit 
from the proximity to water sources. New community spaces are created allowing people to get closer 
to water. 

ABC Waters Design Features 

Bioretention swales are located along 
both sides of the Sengkang West Way. 
They provide efficient treatment of rainwater 
through fine filtration, extended detention 
and some biological uptake. The bioretention 
swales capture and treat run-off from the 
road. The filtered water then flows into road-
side drains, leading to Punggol Reservoir.

1
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Anchorvale Street

Visitor Centre
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The bridge and floating boardwalk 
connect the Anchorvale Community 
Club to the Sengkang Riverside Park. 
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The Viewing Gallery presents 
a panoramic view of Punggol 
Reservoir. It is the perfect area to 
relax and is equipped with a 
stage for small events.

3

Look around you! 
Can you spot the following 
features at Sengkang Floating 
Wetland?  Take some photos 
of these features! 

9

3

4

An ABC Waters design feature, 
Sengkang Floating Wetland is 
Singapore’s largest man-made 
floating wetland.
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Good water quality is essential for living things to thrive. The most common standards used to assess 
water quality relate to the health of ecosystems. Collect some water at two different locations of 
Sengkang Floating Wetland and test for the following parameters. Record your readings and 
observations in the space below.

Water Quality Testing

SIGNIFICANCEDEBRIS 
AND SMELL

Observe and smell the water. This can give you basic information about water quality. 
On its own, water does not have any smell. The smell of the collected water can give 
you a rough indication of pollution sources. 

ANALYSISOBSERVATION
What can you see:

On the water surface:

What can you smell:

In the water:

COLOUR The colour of the water can give some clues as to what may be in the water. There may be dissolved 
pollutants or bacteria.  Coloured water, however, does not necessarily mean the water is polluted.

SIGNIFICANCE

OBSERVATION

Turbid or murky brown – soil particles in water, resuspension 
from the bottom or banks of the reservoir.    

Brown or dark brown – brown pigments from leaves 
called tannins are dissolved in the water. 

Green – algae suspended in water – indicates an algal 
bloom, usually caused by high nutrients in the water, 
fertilisers or organic matter.   

Turbid or murky grey or black. 

Others

ANALYSIS
Location
1         2

TURBIDITY Turbidity is the level of “murkiness” of the water. It refers to the amount of particles such as 
soil, sediments, algae or organic matter that are suspended in the water.

Turbidity affects the amount of light that can penetrate through the water, which determines 
the amount of light reaching the different depths of the reservoir. This in turn has an effect 
on aquatic plant life.

SIGNIFICANCE

Which is the faintest number you can see 
on the turbidity disc?

OBSERVATION
ANALYSIS

1       2       3       4        5

1       2       3       4        5

Location 1

Location 2
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TEMPERATURE The temperature of the water will vary with the weather and time of sampling. The temperature 
of water in the reservoir could range between 20 - 30oC which affects the amount of dissolved 
oxygen. The temperature is higher nearer the surface of the water and lowest near the bottom 
of a water body.  

SIGNIFICANCE

The temperature 
of the water is:

READING ANALYSIS

 o C o C

DISSOLVED
OXYGEN

This refers to the amount of oxygen dissolved in a given volume of water, at a given 
temperature and atmospheric pressure. It can be measured in milligrams per litre (mg/l) 
or parts per million (ppm). The minimum amount of dissolved oxygen needed to sustain 
fish life is about 4mg/l.   

SIGNIFICANCE

READING ANALYSIS

Acid
 ra
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4.2

 - 4
.4)

The pH of 
the water is:                    

pH
SIGNIFICANCE

READING

10 2 3 4 9 10 11 12 13 14

Neutral                                
Acidic                              Basic                            
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5 - 9 Tolerable range for most fishes                           
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5 6 7 8

,

Other Properties
of Water:

There are other properties of water that you can test, such as electrical conductivity,
hardness of water, amount of nitrates, phosphates and ammonia. Discuss the 
importance of these properties and how they can be measured.

Overall quality of water

What are the limitations of this water quality testing activity?

CONCLUSION: Where does the water in Punggol Reservoir 
come from? How do these parameters affect 
the water quality in the reservoir?

Can you drink the water 
from this reservoir? Why?
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The Floating Wetland measures 2,400 m2 and is the largest man-made floating wetland in Singapore. 
Constructed floating wetlands are engineered systems designed to allow emergent plants to grow on 
floating mats instead of growing at shallow water along edges of the reservoir. The roots of these 
wetland plants provide a large surface area for a biofilm of beneficial microbes to attach to.  A ground-
breaking ceremony was held in March 2008 to mark the start of this Sengkang Floating Wetland 
project, which was officially opened in November 2010. 

Planting Media

Floating Mat Plant Roots

Wetland Plants

Biofilm 
This is a layer of 
microorganisms 
found on the 
root surface.

Cross-section of a Floating Wetland

They provide shelter and food for 
animals in and around the reservoir. 
They also beautify the wetland.

This is made of coconut fibre. 
It supports and anchors the plants 
grown on the floating mat.

The mat is made up of 
recycled polyester fibres and 
bound together with PU foam. 
Air spaces within the mat keep 
the wetland afloat and allow for 
root growth.

Plant roots help to clean the 
water in the reservoir. The roots 
take up nutrients from the 
water and the microorganisms 
growing on them help to 
break down pollutants.

12



How does the floating wetland benefit Punggol Reservoir?

13

Do you know 
the composition of 

Sengkang Floating Wetland?
The Size of a standard module is 
2.3m (width) x 4.0m (length) x 

0.2m (thickness). 
Each standard module consists of four 

layers of biomesh matrix bonded 
using PU foam and with 
internal strengthening 

mechanism.



Some of these wetland plants are very useful to man for various purposes.  Growing on this floating 
wetland are 18,500 plants belonging to 18 different species which were specially chosen for their water 
cleansing and aesthetic properties. 

These plants take in nutrients and pollutants through the roots. They remove nitrates, phosphates and 
other pollutants from the water, improving the quality of water in the reservoir. The selected species 
include tall emergent, middle layer and ground cover. 

Look closely at the plants on the floating wetland. Can you identify these? And what are some 
of their uses?

Narrow-leafed Cattail Fragrant Pandan Papyrus Reed

Railroad Vine Canna

Water Hyssop

Use/s: 

Umbrella Plant

Use/s: 

Water Canna

Use/s: 

Use/s: Use/s: Use/s: 

Use/s: Use/s: Use/s: 

Mangrove Fern
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Mangroves are the original plants growing on the banks of Punggol 
River. They are adapted to living in brackish, muddy water.

Mangrove roots provide support in unstable soils and can 
withstand currents and storms. They also have aerial or 
air-breathing roots, which grow above the ground level to 
take in air via tiny pores called lenticels. 

All aerial roots contain large air spaces called aerenchyma. 
These transport air and also provide a reservoir of air during 
high tide when the aerial roots may be under water. 

Rhizophora sends out roots from their trunks and branches which 
arch down to the ground for extra support and air absorption. 

Many mangrove plants are still found here.  

Which of these can you spot? 
Api-Api Putih
with pencil 

roots

Bakau (Rhizophora) 
with stilt roots

Sea Hibiscus

Sea Apple
with fruits
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Common Name Spotted? Location

Invertebrates
Insects
Dragonfly 

Damselfly

Butterfly

Grasshopper

Arthropods
Spider

Molluscs
Apple snail

Dragonfly

Common Name Spotted? Location
Birds
Javan Myna

Asian Glossy Starling

Yellow-vented Bulbul

Collared Kingfisher

White- breasted Waterhen

Olive-backed Sunbird

Common Tailorbird

Ashy Tailorbird

Black-crowned Night Heron 

Striated Heron

Grey Heron

Little Egret

Grasshopper

Apple SnailSpider

Biodiversity refers to the variety of living organisms in our environment and also to the inter-dependence 
of all these living things, including humans. The Sengkang Floating Wetland provides a habitat for 
fishes, birds and other wildlife, enhancing the biodiversity. It takes a keen eye to spot these animals. 

Tick those you have spotted and record where you found them.

Where was the animal observed?
W - In the water
F - Around or on the floating wetland
P - Park area on either side of the reservoir

Eggs of the 
Apple Snail

16



Common Name Spotted? Location

Other Vertebrates
Reptiles
Terrapin – Red Eared 
Slider
Malayan Water Monitor 
Lizard

Changeable Lizard

Snake

Amphibians
Asian Toad

Banded Bullfrog

Fishes

Tilapia

Mammals

Collared Kingfisher
Olive-backed Sunbird

Ashy Tailorbird

Changeable Lizard 
(not “Chameleon”)

Malayan Water
Monitor Lizard

Banded Bullfrog

Overall rating of biodiversity at 
Sengkang Floating Wetland

What are some limitations of 
today’s “survey”?

Terrapin
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Suggest some ideas to encourage visitors to the Punggol Reservoir to care for its waters 
and surroundings. 

Human Activities How can we manage them?
(solution)

As individuals, we undertake everyday activities that may positively or adversely impact the water 
quality in the reservoir and the surrounding environment. Many of your daily activities may increase 
the levels of nutrients, sediments and other pollutants in the water that lead to Punggol Reservoir. 
Conversely, by educating the public on the importance of keeping our waters active, beautiful and 
clean, you can make a positive impact on Punggol Reservoir for the long term. 

Now, what are some of the human activities observed and how can we manage them?

Beautiful and 
Keeping 
Active, 

Punggol Reservoir 
Clean
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Did you know that... 
It is everyone’s responsibility

to care for and protect 
public facilities.

Speak out against vandalism! 

GREEN
(ecology)

ORANGE
(community)

BLUE
(hydrology)

sustainable
urban

environment

How has the wetland integrated the following three aspects? 

GREEN (ecology)

ORANGE (community)

BLUE (hydrology)



Your Reflections

How does the Punggol Reservoir and 
Sengkang Floating Wetland enrich the 
lives of Singaporeans?

What is water sustainability
and what does it mean to you?
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What 
would you 

do to ensure 
that a small nation 

like Singapore can enjoy 
water sustainability in the 

long term?

What new activities or 
recreational facilities would you 
suggest for Sengkang Floating Wetland 
and Punggol Reservoir?

What is water sustainability
and what does it mean to you?

Did you know ? 
To encourage prudent water use, the price of 

potable water in Singapore reflects the (marginal) 
cost of producing the next drop of water.
There are two components in the pricing:

Price of potable water = 
water tariff + water conservation tax

1. The water tariff aims to cover the full cost of 
production and supply of water. 

2. The water conservation tax is imposed as a 
percentage of the total water consumption to 

reinforce the message that water is 
precious from the very first drop.
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Problem-based Activity  

1. Each team will take one of these two stands and develop a 10-year plan for Sengkang West.

2. The questions for each ‘stand’ will help organise your thoughts but are not exhaustive. Come up with  
 more aspects to include in your plan.

3. Suggested timing: 30-minute to brainstorm and create your plan. 

4. Each team makes a 5-minute presentation followed by a 2-minute Q&A. After all the teams have 
 presented, rank the presentation: content, argument and delivery of each team from 1-5. 1 being most 
 compelling and 5 the least compelling. 

Problem: Developing active participation among young citizens for the water cause: if you are a policy-
maker, how will you go about inspiring interest in youth advocates passionate in creating a difference 
in water management in Sengkang West?

Solve It:

1
Your team’s stand is to maintain the status 
quo. There is sufficient water for all. 

Make a presentation of your team’s plan to 
highlight:

How does the current Singapore water 
management strategy ensure that there 
is water for everyone’s needs?

How can water be produced from other 
sources without having to involve the 
community?

How will you know the effectiveness of 
your approach in ensuring water supply 
for future generations? 

2
Your team’s stand is to develop water 
advocates in Sengkang West, building 
competencies and nurturing interest in 
young students.

Make a presentation of your team’s plan to 
highlight:

Why is the water cause important?

What role does the community in 
Sengkang West play in the big picture 
of water sustainability in Singapore? 

What competencies are needed for water 
advocates or future leaders of water 
resource management?

What programmes or initiatives would 
you embark on to nurture young water 
advocates?

How will you know if your programmes 
or initiatives are effective?
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NEWater Visitor Centre
Can we use each drop of water more than once? Yes! Singapore’s answer to that question is NEWater. 
As one of the Four National Taps that ensures a diversified and sustainable water supply for Singapore, 
NEWater is treated used water that is further purified. Is water that is used before drinkable? How does 
reverse osmosis create ‘new’ water? Why do we need to recycle water this way? Visit the NEWater Visitor 
Centre to find out more. You will be edu-tained by multimedia presentations and games, and witness the 
operation of advanced technologies in the production of NEWater.

For more information, visit www.pub.gov.sg/watersupply/fournationaltaps/newater
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Marina Barrage
Marina Reservoir is Singapore’s first reservoir built in this millennium, bringing to fruition former Minister 
Mentor Lee Kuan Yew’s 20-year vision to dam the Marina Channel to create a freshwater lake. The project 
materialised around the time PUB had made a paradigm shift in water management, calling on the public 
to look at water as a shared resource and to develop a joint ownership of our blue spaces.This new-age 
reservoir, formed by building Marina Barrage across the mouth of the Marina Channel, therefore fulfils 
more than its promised triple benefits of water supply, flood control and lifestyle activities. 

By integrating its core functions together with features designed to attract the public, Marina Barrage 
helps to advance PUB’s strategic objective to bring people closer to water. Its unique open concept is 
rare for public infrastructure and is a reflection of PUB’s new approach in water management. There 
are no gates or fenced-up areas. The public can wander around the open grounds and learn about the 
Singapore Water Story.

For more information, visit www.pub.gov.sg/marinabarrage
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PUB, Singapore’s national water agency   
PUB is the national water agency that manages Singapore’s water supply, 
water catchment and used water network in an integrated way. PUB won 
the 2007 Stockholm Industry Water Award and was named Water Agency 
of the Year at the Global Water Awards 2006. 

About PUB’s Friends of Water Initiative 
Friends of Water aims to recognise, inspire and encourage community 
stewardship of the nation’s water resources. If you care for water and take 
positive actions for the water cause, you can be recognised as a Friend of 
Water. Any individual or organisation can be a Friend of Water by taking part in 
PUB’s events and programmmes, adopting a water space or starting your own 
water activity to educate others.
 

www.pub.gov.sg/getinvolved


