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Finding small scale interventions along the Bangkok canals
to contribute to the system of flood defence whilst preserving
and improving the socio-economic context of the site
Student: Nirul Ramkisor

What is the main research
question and why did you
pick this subject? What
made you curious and why?

safety in planning, resulting in a solid and robust
system to keep our country safe. In the Global South
however, climate change together with unprecedented
urban growth demand a different way of planning
than up till now. It was clear to me, I wanted to look
at water-related problems in fast growing cities where
the water management conditions weren’t optimal,
and see how I could contribute to the situation by
The main research question of my thesis is: “How can
using water sensitive urban design from my Dutch
small scale interventions contribute to the larger system of flood
perspective. After a project on water and urban
defence (in a context where large scale planning is not integrated) informality in Sao Paulo, Brazil, I knew I had to
and at the same time preserve the community on site and improve combine my efforts in water sensitive urban design
the quality of life of the inhabitants?” The broader subject with efforts to address urban informality. I ended up
of flood defence was triggered in me through my
in Bangkok, Thailand, because it one of few cities
fascination of planning and designing with water.
that both complied with my preconditions and it was
Even in my Architecture projects in my Bachelor
one of the few cities I had a clear view of, since I
water was always a part of the design, first because
had visited there before. The nature of the planning
of the aesthetic appeal, and later as a more central
system in Thailand made it very difficult to try and
concept (such as water-retention on the building level). find large scale solutions to the annual flooding in the
In my Master of Urbanism I was confronted with the country. A lack of co-operation between government
relation between water and the city and the threats
bodies and a great influence of market parties in the
that come with that. After focussing on multiple
planning (or lack of) system were a great part of the
projects within the Netherlands I became fascinated
problem. I therefore tried to find small scale solutions
with cases abroad, where the water management
that weren’t too difficult to implement on their own,
practice isn’t always as far along as it is here. We’ve
but together could form a network to have large scale
had decades of necessity to deal with water and water contributions.

What is the contribution
of this thesis to theory and
practice in the field of
water governance? Who
can build on this and how?
This thesis was part of the Delta Urbanism research
group, which focusses on the transformation of deltas
and how urbanized deltas can adapt to a changing
environment due to climate change. This entails
providing a safe environment for the inhabitants, but

it has less – as far as I’m aware of – direct relation to
the people aspect in the process. This research offers
a view that centres more on the people aspect as a
part of the adaptation transformation, especially those
people who don’t have a strong voice. In my opinion
there is lack of urgency for research regarding delta
safety in delta mega cities in the Global South and
the consequences for the urban poor in informal
settlements. How is this group in particular affected
by climate change and how can we find ways to
improving the quality of life of these people in a way
that is viable and how can we find ways to do this on a
large scale? Hopefully this thesis can generate further
research on combining the upgrading of informal
settlements and poverty alleviation and flood defence
and water management.


* 
Nirul Ramkisor is a graduate from TU Delft, faculty of Architecture and the Built Environment.
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Thailand

“Design”

Nakhon Sawan

This is one example of what a water-sensitive community
upgrading could look like. It optimises the use of space by
combining a dike with elevated housing. This also offers
the inhabitants a front lawn, which is desirable in Thai
popular culture.
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For the specificAyutthaya
case of Bangkok, this research
offers a way to reach both community upgrading
and measures for water safety and flood defence.
The city is in desperate need to address the annual
Bangkok
floods due to the
monsoon season and this thesis
shows where there is room within the urban tissue
to work on this without the resistance of Cambodia
informal
communities and the protest groups that support
in
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“Chao Phraya River Catchment”
This map shows the entire Chao Phraya
river catchment.
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What outcomes of
the research were a
particular surprise?

0km

100km

There are two things that surprised me specifically
during the process of writing my thesis.
First the fact that a large part of what my research
project suggests is already present. Thailand has a
nationwide programme for slum upgrading, called
Baan Mankong1). This programme allows inhabitants
of informal communities to draft upgrading plans
and, after approval, provides infrastructure subsidies
and housing loans to execute them. Since there
are many informal settlements along the canals of

them. The view on inhabitants of informal
settlement in Thai culture is however problematic
and therefore a change in perception would be
needed before plans like this could actually be
achieved. Further steps for practice would be to
actually bring the different stakeholders together
and convince them of the advantages of such
integrated plans.
Bangkok, it is inevitable that they would be affected
when the city would decide to work on the canals to
improve the capacity to discharge water out of the
city, and those plans have already been confirmed2).
If the different government bodies, CODI (the
national Community Organisation Development
Institute) which is in charge of the Baan Mankong
Programme, and the DDS (the municipal
Department of Drainage and Sewerage) which has
drawn plans to improve the canal systems discharge
capacity, would work together, the objectives of both
could be realised within the same project. The lack
of political will and the lack of a dialogue between
stakeholders are the main problem. That is why this
research project proposes that the canal settlements
enter the existing redevelopment programme and
include water management measures. This way they
can show the government and society that they are
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City scale

Strengthen cascade model
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Community upgrading

Monkey cheeks

Improve canal system

Baan Mankong:
Possibly in situ

Bypasses

Improve conduit system

Baan Ua-Arthorn:
Social housing

OPPOSITE INTERESTS

Improve dike ring

Community scale

Lack of social acceptance by
civil society

Uncertainty of added value of
widening canals for discharge
Loss of community

Forced evicons
Loss of proximity to
place of work

OPPORTUNITY

Loss for
urban economy

Integraon of
community upgrading
and water management
Resilient klong communies

not just a problem concern water safety (they encroach
the canals and disrupt the flow of water) but they can
also be part of the solution.
The second thing that really surprised me came after
the 2015 ICAADE (International Conference on
Amphibious Architecture, Design and Engineering).
During the conference it became apparent to me that
solutions to the Thai water management problems
were sought in the Dutch tradition of dealing with
water. However, the Thai have a very long history of
living with water, rather than controlling the water as
is our tradition. The fact that they would look at Dutch
knowledge in practice, just as we are starting to realise
that a more natural way of living with water – like in
Thai history – is more sustainable, just seems ridiculous.
The answers to the problem can be found in history,
like when Bangkok consisted of a very fine grain
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Socio-economic consequences

Limited space

“Retain Divert Discharge”
This scheme shows the general principal
of flood defence on the scale of the
entire river system, and how the subsystem in the city of Bangkok is a part
of this.

Source: Author

Delta scale

PROBLEM FIELD

CURRENT POSSIBLE SOLUTIONS

Bangkok

“Problem Field”
This scheme illustrates the problem
field of this research. It shows both the
water management aspect as the urban
informality aspect and how these come
together in the Bangkok case.

network of canals rather than roads, but also in the
Thai countryside today, where communities still have
adaptive housing and still know the tradition of living
with water.

Summary of the thesis
The aim of this thesis was to research how the city
of Bangkok can deal with flooding and preserve
the socio-economic context of informal settlements
along the city’s canals by using spatial and non-spatial
measures. Integrated planning in Thai context is
lacking, e.g. cooperation between different government
agencies and other stakeholders is missing, resulting
in underperformance of critical flood defence
infrastructure3). This research tries to find ways how and
if small scale interventions are capable of contributing
to the system of flood defence on the city scale.

Source: Author, based on 3) 4)

Man-made system
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Planning
context

CAUSES

RETAIN
Natural system

Phase 3

Narrow points
<15 m

Narrow points
<10 m

“Strategy”
This scheme shows how every project
has added value and is thus part of
the incremental approach. Even if
not all projects are realised, there is
still added value for both the water
management as the upgrading of
informal communities.

Vision
2040

Other possible
canals
Klong Prem
Prachakon

- More discharge opportunies
- Redevelopement for more
informal communies (6,501+
households)
- More public space
- Increased discharge through
widening enre canal
- Redevelopment for 9,548
households
- New housing and public space
- Retenon areas along enre
canal

Final projects

Project 4.7
Project 4.6
Project 4.5
Project 4.4
Project 4.3
Project 4.2
Project 4.1

- Upgrading of mulple
communies
- Local retenon areas
- New (housing and) public space
- Increased discharge capacity
by widening narrowest point

Project 3.6

- Upgrading of mulple
communies
- Local retenon areas
- New (housing and) public space
- Increased discharge capacity
by widening narrowest point

Project 3.5
Project 3.4
Project 3.3
Project 3.2
Project 3.1
Project 2.5

- Upgrading of mulple
communies
- Local retenon areas
- New (housing and) public space
- Increased discharge capacity
by widening narrowest point

Project 2.4
Project 2.3
Project 2.2
Project 2.1

Trigger project

- Upgrading of
Ruammitrangsaa community
- Local retenon area
for heavy rainfall
- New housing and public space
to enhance cultural connecon
to water

Pilot project

Ruammitrangsaa

Northern
connecon

Dig connecon
to river

- Income of fresh water
- First potenal for
canal as bypass

A n n ua l

flooding

Thailand has major flooding problems caused by
heavy rainfall during the monsoon season upstream.
This water is drained by the main rivers of the Chao
Phraya river system and accumulates in the central
plain, where also the prime city of Bangkok is located.
In order to cope with this problem the government
has, in addition to other large scale measures, drawn
a plan to clear the city’s canals of obstructions in
order to increase discharge capacity. Inhabitants of
informal communities along these canals therefore face
eviction2). They are a part of the city’s labour force and
evicting them would have consequences for the urban
economy.
P a rt i c i pato ry

s lu m - u p g r a d i n g

In Thailand there is an existing programme for
informal settlement upgrading by community
participation, called Baan Mankong1). This programme
allows communities to draw their own upgrading plans
and receive loans and subsidies to carry out the plans.
The Bang Bua community upgrading is an example
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2020
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Southern
bypass

2016

Phase 0

Source: Author
Phase 4
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<20 m

“Section Canal Current and Potential”
This section is an example of one of
the location that could be transformed
through community upgrading. In the
existing situation (top) it is visible that
the communities form obstructions
in the water. In the potential future
the main canal is free of obstructions
and the communities are resettled in
the newly created floodplains. In case
the water level rises the houses and
pathways are still accessible.

Source: Author
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Added value

of a redevelopment project within the Baan Mankong
programme along one of the city’s canals. It shows how
the communities were kept on-site rather than being
evicted, but it also shows how a floodwall was built to
protect the surrounded area from flooding. A floodwall,
however, does not allow dynamic water levels, access to
the water and a good ecological environment.

Vision

This research takes the Bang Bua upgrading as a
starting point for community upgrading, but an
improvement is needed on the water management
aspect. For the vision of this project we imagine that in
the year 2040 the urban poor are no longer suffering
from the negative impacts of climate change and
the consequences of the lack of action in order to
provide them with sufficient protection, but that they
have adapted to the changing circumstances and that
they are an example of the transformation towards a
water adaptive Bangkok, like it once was. In order to
achieve this we look at the rich Thai history of living
with water, and the large ability of society to cope
WATER GOVERNANCE

–

04/2016

–

59

SCRIPTIE – ‘BRIDGING THE GAP’

Central
Plain

Gulf of
Thailand

Dam

Water Volume

Bangkok

Highlands

Divert

Retain
Central
Plain

Gulf of
Thailand

Source: Author

Water Volume

Local Rainfall

Bangkok

Highlands

with flooding. Vernacular Thai water communities
are an example of resilient people with no to little
infrastructure whereas the Netherlands are an example
of a case with good flood defence infrastructure but
little ability of society to cope with flooding. The
desired future is somewhere in between.

F r a m e wo r k

t h ro u g h d i f f e r e n t s c a l e s

The main objective of the research is to achieve
large scale contributions to the city’s flood defence
by implementing small-scale interventions. In order
to do so, there is a need for a city-wide framework
which guides the small-scale interventions and makes
sure they complement each other and can function as
a system. Of course, the position of this sub-system
needs to be placed within the entire river course, to see
how it can function within the complex system of the
delta. Based on existing research3)4) this thesis concludes
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These two schemes show the difference
of water volumes reaching the city
of Bangkok with (above) and without
(below) flood defence infrastructures
(comparable to a map of the
Netherlands with and without dikes).
It shows that the small-scale project
approach can only be realised together
with other measures on the larger scale.

that in the upstream part of the river catchment
natural height differences should be used to retain
water, the position of the central plain can be used
to divert water around the highly populated city of
Bangkok and the city itself should discharge water as
fast as possible to prevent large amounts of water that
can cause flooding in the city.

Small-scale

i n t e rv e n t i o n s
f o r i n c r e m e n ta l c h a n g e

The main canals in the city that run north to south
can be used as the main carriers of the improvements.
Because the discharge capacity is only as good as the
smallest cross-section of the canal, an equal depth and
width along the entire canal is desirable. By starting
with widening the narrowest points (equivalent to the
points with the smallest cross-section) the discharge
capacity will be improved instantly, if only by a small

SCRIPTIE – ‘BRIDGING THE GAP’

“Vision”
This image visualises the vision of the urban poor as
drivers of change towards adaptation and a watersensitive city and a more sustainable future.

amount. For every upgrading project, the narrowest
point of the canal will be widened, resulting in an
improved discharge capacity and for every project one
or more communities will be upgraded, resulting in
better living conditions for entire communities.
p u b l i c s pac e

The community upgrading projects will have to
comply with water management requirements (e.g. no
obstructions in the main canal, a dike on both sides
of the canal to create a floodplain, elevated houses
and pathways to create an adaptive community – even
during high water levels) but also with requirements for
public space. By granting access to the public, a new
urban waterfront will be re-introduced to urban life and
it will allow civil society to witness the transformation
made possible by the canal communities. This can
serve as an example of the water-sensitive city and to
redeem the inhabitants of informal communities of
their low position within society.

C o n c lu s i o n

The main conclusion is that the main objective (i.e.
the main research question) can only be reached
through a proper alignment of stakeholders and that
the knowledge of indigenous water settlements and
architecture together with a broader cultural history
is crucial to reach this alignment of stakeholders by
showing the adaptive capacity that is already present in
Thailand. It could be argued that this is a task for the
government. Trying to achieve both an intervention
that contributes to the flood defence system on the
larger scale and the preservation and improved quality
of life of the communities on site, both cooperation
and coordination are essential. Two totally different
fields of knowledge, research and demands are coming
together, and without proper consultation one might
not understand the other and therefore not see the
potential of combining both worlds. This is an even
larger barrier considering the very limited available
space in which these two different fields have opposing
demands and the fact that, within the current debate,
there is a hierarchical urgency for one over the other.
In order to achieve the integration of flood defence and
community upgrading, there is a need for: knowledge
mediation, trans-disciplinary work, science-policy
interface and a stronger governmental role.

C. Where to download the thesis
http://repository.tudelft.nl/islandora/object/
uuid%3Ab56a43d8-bbf2-4c44-b408-d54fb14fb817?collection=e
ducation
M

Source: Author, with images of: 5) 6) 7)

New



REFERENCES

1  Boonyabancha, S. (2005). Baan Mankong: going to

scale with “slum” and squatter upgrading in Thailand.
Environment&Urbanization, 17(1), 21-46.

2  Vongkiatkajorn, K. (2015, 23 August). The great khlong

clean-up, Bangkok Post. Retrieved from http://www.
bangkokpost.com/news/special-reports/665456/thegreatkhlong-clean-up

3  Shinawatra, W. (2014). The possibility of making water

retention basins (“monkey cheeks”) in the Gulf of Thailand
as a long-term solution for flooding. Paper presented at the
5th International Conference on Sustainable Energy and
Environment (SEE 2014), Bangkok.

4  Vongvisessomjai, S. (2007). Flood mitigation masterplan for

Chao Phraya Delta. Paper presented at the 4th INWEPF
Steering Meeting and Symposium.

5  Kasemsook, A., Tovivich, S., van Bergen, J., & Moerel,

F. (2013). BKK Adaptive City 2045. Bangkok: Silpakorn
University Faculty of Architecture.

6  Asian Coalition for Housing Rights. (2008). A conversation

about upgrading at Bang Bua. In Asian Coalition for
Housing Rights (ACHR) (Ed.).

7  wolrd-vists.blogspot.nl

WATER GOVERNANCE

M

–

04/2016

–

61

