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Background 

 
Singapore is a small Island surrounded by the sea and therefore drainage is affected by tidal conditions. Singapore also has a very dense 
population and is highly urbanized. These conditions are challenges that we face.  

Singapore receives a lot of rainfall throughout the year but certain months especially Nov, Dec and Jan, receive more rainfall than others. There 
is also short but highly intense bursts of rain that usually come without warning. The intensity of rainfall concentrated over a short duration also 
creates a challenge for drainage. 
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This picture on the left shows the extent of the flood prone areas (highlighted in red) in the 1970s. Back then, floods in Singapore were frequent, 
lasted for hours and were covered large land areas, as seen in the pictures above on the right. 

Flood-prone areas are those areas which are low-lying, with past records of flooding. 
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However, the situation today is different. Flood prone areas have 
been significantly reduced from more than 3,000 ha in the 1970s, 
to the current 56 ha. This is despite the fact that there is increasing 
and more rapid urbanization over the years. While urbanization will 
usually result in more flooding due to increased surface run-off, 
flood prone areas in Singapore have been reduced because of 
more than three decades of drainage work and planning. 
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Approach to Managing Flood Risk 

How has drainage been managed over the last few decades to bring about this improvement? PUB employs three key strategies in managing 
floods and risks and they are: 

1) Flood Alleviation and Prevention 

2) Flood Protection 

3) Continuous Improvement 

 

(1) Flood Alleviation and Prevention  

To alleviate floods, PUB plans and implements drainage systems, and carries out drainage improvement works in flood prone areas. These are 
done in a holistic and forward looking manner, taking future urbanization into account. Securing drainage reserves for future expansion and 
maintenance is another important step taken. PUB also adopts a wide range of drainage solutions – from the conventional widening and 
deepening of canals, to more challenging methods of diversion canals and retention ponds. 

To prevent floods and to ensure new flood prone areas do not emerge, it is essential that PUB moves in ahead of land development and come 
up with master concept plans to take care of the future state of urbanization. 

The following pictures are examples of work and plans that have been done or are in progress. 
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When new towns are coming up, PUB ensures the canals are wide and big enough before the whole place is build up. PUB also carries out 
drain widening as one of the continuing efforts to improve drainage. 
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Bukit Timah was once a flood prone area. To alleviate flooding, widening works were done for the Bukit Timah Canal, and two diversion canals 
– the first was completed in 1972 and the second in 1990 – were built to divert water from the upper part of the canal to Ulu Pandan and the 
lower part to Kallang. 

 

 



�

	�

�

The next image shows the existing state of the canals in the Bukit Timah area. 
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There are many grounds that are impacted by the high tide and they used to be prone to flooding even without the presence of heavy rain 
coinciding with the high tide. The Marina Barrage has been able to alleviate flooding in these areas (highlighted in red on the map and in the 
pictures on the right) by keeping seawater out. 
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This is an example of the usage of a retention pond at the Opera Estate (East Coast Area). The canal in the estate was not large enough and 
could not be widened due to limitations in space. Therefore, the more challenging solution of creating a retention pond below the school field to 
store rainwater was selected. Part of the canal was also converted into a park with a jogging track. 
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Sungei Punggol is an example of drainage planning and works being carried out ahead of land development. It helps being forward looking and 
planning ahead as once the place is urbanized, it is much harder to cater for adequate drainage requirements. 
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This image shows the 
pervasiveness and 
comprehensiveness of our 
drainage network. Almost every 
corner of Singapore is drained. 

Over the past few decades, PUB 
has concentrated its efforts on 
alleviating the flood prone areas, 
preventing new flood prone areas 
from cropping up, and ensuring 
there is good and sound drainage 
practice. 

PUB has invested in more than 
$2.4 billion in drainage 
development from 1980 to 2010. 
Another $150 million per year has 
been budgeted for the next five 
years for upgrading infrastructure, 
and the maintenance budget has 
been doubled to $23 million per 
year. 

 

 

 

 



�

���

�

(2) Flood Protection  

Beyond good engineering put in place, additional flood protections 
measures need to be implemented to cater for more extreme weather 
conditions. Some measures taken include raising low-lying roads that 
were below or marginally above high-tide levels or recorded flood 
levels, and stipulating the platform levels required for new buildings 
and infrastructural facilities (i.e. Code of Practice; All underground 
structures [e.g. ground openings, including ventilation ducts, MRT 
tunnels and stations, underground roads such as the CTE, building 
basements] are required to have special flood protection measures) 

 

Special attention is given to underground MRT stations as it is very 
important that water does not flow down into the basements and 
tunnels. Planning is also done ahead of development plans.  
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Underground roads need special attention as well. ‘Humps’ are 
created by making the roads go uphill (about 1 metre above 
surrounding grounds) and downhill, before the tunnel entrances. 
This is to keep excess rainwater from entering the tunnels. There 
are also underground tanks with pumps in the tunnels to pump 
water out to surface.       

 

 

 

 

 

 

 

 

Examples of completed road-raising projects 

 

 

 

 



�

���

�

(3) Continuous Improvement  

Every flood event is taken seriously 
and is thoroughly investigated, even 
if the floods might be caused by 
extreme weather conditions. 
Hotspots are identified and put on a 
tracking list and there is an ongoing 
process of identifying these areas 
and resolving them.  Hotspots are 
localised areas where flash floods 
occur due to intense storms or 
specific localised conditions such as 
constrictions and bottlenecks in the 
drains, depressions along the road 
profile, etc.  

We are down to 66 hotspots 
currently, from 90 in 2007. 
Improvement measures will be 
taken as appropriately and many of 
the improvement projects require 
multi-agency effort and are 
coordinated through the Road 
Drainage Improvement Task Force 
where PUB is the chair and 
members include LTA, NEA and 
more. 
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Inter-Agency Drainage Review Committee (IADRC) 

Following the June 2010 floods, an Inter-Agency Drainage Review Committee (IADRC) was convened by PUB to review: 

·  Existing capacities of major drains and canals 

·  Drainage design requirements for flood control 

The IADRC completed its 
recommendations in 2010. 
Amongst the recommendations 
included proposed changes to 
the Design Standard to provide 
a higher service level. A total of 
48 major rivers and canals have 
been checked for adequacy to 
cope with the higher standards 
through hydraulic modeling. 
Some of the drains and canals 
reviewed include Stamford 
Canal, Bukit Timah Canal, 
Siglap Canal and Bedok Canal.  
Moving forward, the IADRC 
recommendations have been 
included in the ongoing review 
of the Code of Practice and will 
be reviewed by the Expert 
Panel.  
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The Drainage Master Plan - Improvement works over the next 10 years  

As part of its long term flood alleviation 
measure, PUB has in place a Drainage 
Master Plan which identifies drainage 
improvement works to be carried over the 
next 10 years.  Where possible, projects in 
flood prone areas are brought forward.  
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Bukit Timah Catchment 
(Improvement Project) 

To further enhance the drainage in the Bukit 
Timah area - taking future developments into 
account and catering for extreme weather 
conditions - the Bukit Timah canal is currently 
undergoing more improvement works. They 
include, improving the first diversion canal to 
cater for higher design storms (the first phase 
runs from Jln Kampong Chantek to Maple Ave 
culvert, and work is already in progress).  

Other proposed plans include phase 2 – from 
Maple Ave to Ulu Pandan – where ABC 
Waters design features will be integrated for 
selected stretches of the canal. 
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Review of Drainage Design Requirements 

The Code of Practice (COP) on Surface Water Drainage stipulates the planning and design requirements for surface water drainage for new 
developments and is used by Qualified Persons (QPs) in planning, designing and implementation of the development proposals. The COP is 
regularly reviewed and updated. The last review was in Mar 2000, with Addendum 4 issued on Sep 2004 by a working committee made up of 
representatives from PUB, Singapore Institute of Architects, Institution of Engineers Singapore and Association of Consulting Engineers 
Singapore.  Following the recommendations of the IADRC, the COP is currently being reviewed again and the focus this time would be on (i) 
minimum platform levels, (ii) minimum reclamation levels, (iii) flood protection measures, (iv) return periods for sizing of drains and (v) annual 
inspections and checks for flood protection measures. The proposed changes to the COP are also currently being put up for Public 
Consultation.  

These are the proposed changes for the review of the COP. 
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The ABC Waters Design Features 

The ABC Waters design features integrate natural elements to help treat rainwater closer to source, in a holistic manner. At the same time, 
these features such as rain gardens, cleansing biotopes, bio-retention swales and constructed wetlands, optimise land use as they also 
achieve multiple aims of helping to slow down the flow of rainwater, beautify urban spaces, create new community focal points and enhance 
biodiversity. 
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Enhancing Forecasting Capabilities  

In addition to improving drainage infrastructure, PUB also continues to enhance forecasting capabilities and response time. By the end of 2011, 
PUB would have increased the number of sensors to 150 from the current network of 93 sensors to provide data on water levels in the drains. 
The map below shows the coverage of the existing and future water level sensors.  
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Proactive Public Engagement 

PUB has been assisting and offering consultative advice to building owners whose premises were affected by recent flood incidents. PUB staff 
and contractors were on-site during flood events to help residents and premise owners pump out floodwater. Sandbags and flood boards were 
provided to protect basement entrances and homes. PUB also provides technical advice on installing permanent flood protection measures, 
provide dedicated PUB contact persons and conduct regular briefings and provide updates on drainage works. 
 

Public Communications  

The public is able to access water level data, as well as other useful information such as the flood prone areas list and flood alleviation 
measures on PUB’s flash flood microsite. Information is also pushed out through PUB’s official Facebook and Twitter accounts. Members of the 
public who wish to be informed of the water level in a canal or drain at a designated location can also subscribe to an SMS alert service.  
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Orchard Area affected in 2010 and 2011 

In Jun-Jul period, there is usually lower rainfall received as compared to the Nov-Jan period. However, in the past two Orchard Road flooding 
incidents, rainfall of intense amounts - equivalent to the monthly rainfall received in Nov-Jan – fell within a very short period of time in one day.  
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Stamford Canal Catchment 

Orchard road is surrounded by hills and is essentially a valley. The Orchard area has been flood free for more than 25 years (before the 2010 
and 2011 incidents). The June 2011 flooding saw rain falling in two intense bursts over the entire stretch of the catchment (Stamford Canal) 
instead of just partially, therefore not allowing for fast enough drainage.  
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In 2011, the stretch of Orchard 
Road that was flooded in 2010 was 
relatively unaffected as PUB had 
substantially completed raising that 
stretch of the road. Some of the 
buildings that were affected in the 
2010 floods such as Liat Towers 
were also relatively unaffected this 
time due to improved flood 
protection measures taken. 

 

 

In 2010, the floodwaters were mostly contained on the road and subsided within an hour. 
The buildings along Orchard Road that were affected (Delfi Orchard, Liat Towers, Lucky 
Plaza, Tong Building) were old buildings that were more vulnerable to floods due to a 
lack of additional protection measures. The other buildings along Orchard Road, 
including the Orchard MRT station were not affected.  
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The flood protection measures that were done after the 2010 floods are presented in the images below. 
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