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Current 
situation

Bangkok is affected annually by multiple floods caused by heavy 
rainfall and high water levels from the river Chao Phraya. 
The sewer system can not handle the amount of precipitation. 
The local authorities have taken various measures to help 
prevent the floods, but have not yet come up with a solution to 
come up with a problem.

We as designers have been asked to formulate an answer to 
this question. By tackling water issues with innovative solutions. 
The plan must be an intergral design that can be worn by a 
wide audience. It is important that governments, citizens and 
industry work together to make Bangkok climate-proof.
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Proposal

This report contains an urban analysis of Bangkok and 
proposes interventions for a climate proof Bangkok in the 
22nd century.

Bangkok was founded in the 15th century. Its strategic 
location in the mouth of the Chao Phraya River made it 
into a trading outpost. People dug shortcuts in the curly 
river and the form of the river slowely changed with the 
urbanizing landscape. With no more space for water, the 
city of Bangkok became threathned by the water. With 
the predicted climate change the future of Bangkok looks 
tough.

We propose three stand alone interventions that can 
function as a catalyst for future developments and be part 
of a holistic network of green and blue veins and arteries 
for Bangkok in 2100. These project can transform Bangkok 
into a climate adaptable city.

In order to provent the effects of climate change we 
re-envision the Chao Phraya Riverfront with a flexible 
floodprotection. In essence it is a dyke with the ability to 
adapt to the waterlevel and can be designed with local 
needs in mind in order to make sure daily life can continue 
when the rainy season starts.
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THE ANATOMY OF BANGKOK

Bangkok is the capitol of Thailand and has over 8 million 
citizens. It is a metropolis in South East Asia. The enormous city 
has humble beginnings which are still visible in the historic city 
centre. Flowing through the city is The Chao Phraya River, a very 
important artery of Bangkok as well as Thailand. The city owes 
its economic growth to the river. 

Highlighted in blue in the map below is the study area for the 
competition.

BANGKOK 15th century

BANGKOK 1700

BANGKOK 1800

BANGKOK 1900

The city of Bangkok was founded in the early 15th century. On 
the west bank of the Chao Phraya River was a small village. It 
was located on a strategic location in the mouth of the river. 
A swamp area surrounded the village functioning as a natural 
sponge. The Chao Phraya River strarts inland in mountainous 
areas and stretches to the Gulf of Thailand. By the passing of 
time the Chao Phraya River changed its path many times. It was 
a flexible and natural landscape.

Due to the strategic location on the river the village had a lot 
of potential and grew to an outpost for trade. On both banks 
of the river forts were build to protect the trading village. 
The Chao Phraya River become a very important means for 
transportation and travel. With the expansion of trade people 
created shortcuts in the river. The flow of the Chao Phraya River 
started to change its form and path.

In 1767 Bangkok became the capitol of the kingdom and 15 
years later the King moved to the east bank of the Chao Phraya 
River.  The Royal Palace of Bangkok was build and it became the 
official residence of the royal family. People dug channels in the 
city for transportation by water. The canal structure can still be 
recognized in the present day.
Bangkok expanded into international trade in this time period. 
Initially with Chinese merchants from the Qing Empire but 
Western European merchants followed soon after.

The city of Bangkok was the centre of modernization in the 
country and expanded quickly. Many canals were dug to connect 
to other rivers, villages and cities. These canals can are still part 
of the present day city.
Due to the new shortcuts the Chao Phraya River changed its 
form even more. The urbanization of the city in the 20th century 
grew exponential. The transformation of the natural swamp 
landscape limited the landscape’s ability to assimilate the heavy 
rain during monsoon season. 
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GREEN SPACE

FLOOD RISK

URBAN HEAT ISLAND

Bangkok is a heavily urbanized city with little public green 
space caused by urban sprawl during the 1970’s and 1980’s. 
This effects the city’s ability to assimilate heavy downpour 
during monsoon season. The urban sprawl has also heavily 
effected the quality of life in the city. The average green space 
per capita in Bangkok in incredible low: 5.6 M2. The average 
green space adviced by the World Health Organization per 
capita is 9.0 M2.

Flooding in Bangkok has two major causes: the collective flow 
of water from the Chao Phraya River that start 150 kilometer 
upstream and the local downpour during monsoon season.
The waterflow of the Chao Phraya River  is 2.300 M2/SECOND. 
In 2011 Bangkok had a major flood and the waterflow of the 
river was measured at 4650 M3/SECOND.
Bangkok has a dry season and a rainy season. The rainy season 
begins in May and lasts untill October with September as the 
wettest month with an average rainfall of 334 millimmeter. 
On average it can rain 1645 millimeter annually.
So the risk of flooding can come both from within and from 
the outside. The west bank of the Chao Phraya River has 
significantly more risk.

An urban heat island (UHI) is an urban area that is warmer 
then the surrounding rural areas due to human activity and 
urbanization. The magnitude of UHI in Bangkok has been 
measured at 2.5 °C during the day and 8.0 °C at night.
The west bank of the Chao Phraya River and the historic city 
centre is significantly warmer.

Existing plans for development, highlighted in red, will be 
excluded from our design proposal.

The highlighted area is the area for our design proposal. It has the strongest urgency and risk of flooding. Furthermore it is part 
of the valuable historic city centre and it connects with existing plan for the promenade riverfront.

Highest risk of flooding and highest temperature from UHI, 
highlighted in dark blue and orange respectively. These areas 
will be included in our design proposal.
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We propose three sites with potential for catalyzers as to 
envision the connection of green and blue network.
The first proposed project is a educational wetland and 
sport park next to the Bangkok Yai canal. It is defined by 
a open wasteland, limiting the quality of life in the area. 
Surrounding the wasteland are 4 schools. These create 
potential and support for the development of a educational 
wetland and sport park.
The second proposed project is a recreational park next to 
the Wat Pho Riang. The site has potential for there is much 

unused wasteland and inefficient parking space, limiting 
the quality of life in the area. The temple create potential 
and support for the development of a recreational park 
with an attractive quay on the Khlong Mon canal.
The third proposed project is a riverfront park next to 
the Faculty of Medicine Siriraj Hospital. This site has a lot 
of potential. There is wasteland and inefficient parking 
space, limiting the quality of life in the area. Furthermore 
the Hospital creates potential  and support for the 
development of a very valuable green public space.

POTENTIAL PROJECT SITES



13.12.

SITE A: WAT SANGKRACHAI WETLANDS
The area is at the foot of the Bangkok Yai canal. Along 
the plan area is a canal that drains on to the Bangkok 
Yai. The canal (see photo below) looks outdated and is 
due for replacement. The spaces along the canals are 
intended as walkways only because of the impoverished 
appearance these are hardly used. The canal is polluted 
and is therefore obstructed to function properly. During 
heavy rainfall, the sewer system isn’t suffienct enough 
and floods into surrounding areas.

Around the vacant lot there are 4 different schools 
that are not in physical connected with each other. The 
schools are surrounded by high walls, which radiate 
as if they are a prison. Due to the size of the school 
complexes, the neighborhoods are cut off.

All school activities, such as sport, take place behind the 
walls. Form streetlevel its not visible that there is social 
life around. This lacks social interaction between the 
schools and surrounding neighborhoods.

Due to the lack of connection between the 
neighbourhoods it has become a maze, where the 
connection with the water has been lost.

Is it possible to create connections, so that there can 
be interaction between the adjacent neighbourhoods 
combined with the clustering of the educational facilities 
and the integration of flood prevention measures in the 
area?
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REFERENCES

EDUCATIONAL WETLANDS CONCEPT
In the design of the eductational wetlands different 
functions are clustered together. The design consists of 3 
different parts: Wetland Playground, Rooftop School and  
Green Living. To restore the connections between the 
adjacent neighborhoods, a number of steps are required.

By applying an open urban fabric, where the public space 
isn’t cut off by 2-meter-high walls to either the sides of 
the road, social interaction can again arise between local 
residents.

By clustering the number of schools that are surrounding 
the area into a multifunctional building, the leftover 
space can be redeveloped into a green urban district. 
The new city district can serve as an example for the 
redevelopment of other districts in Bangkok, where 
high-density and green spaces are combined. The 
development must take the human scale of the buildings 
into account an their effects on the surrounding 
neighbourhoords.

The Wetland Playground is a multifunctional park for the 
residents aswell as for the children of the schools. 
The park must be involved in the teaching educating 
children about water. It’s important to make children 
understand the quality of water. Efforts are being made 
to create a multifunctional teaching program that allows 
children to learn how to use water in a playful manner.

For example by applying experiments to improve 
the water quality after a heavy rain shower or giving 
swimming lessons (if the water quality meets the 
requirements.) In dry days the park can function as a 
traditional park.

A natural paradise is being built on the roof of the new 
school. Here children can do various activities that vary 
from sport to the cultivation of food. The design must 
have a challenging appearance on the children, where 
they want to discover the space and make it their own.

BEFORE

AFTER
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A GREEN AND BLUE ENVIROMENT 
CONNECTING SPORTS AND EDUCATION

ROOFTOP SCHOOL

WETLANDS PLAYGROUND

GREEN LIVING
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A WETLAND CAPABLE OF 
ADAPTING TO CLIMATE CHANGE
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SITE B:  WAT PHO RIANG WETLANDS

The site next to the Khlong Mon Canal and the Wat Pho 
Riang has a lot of potential to be an attractive park with 
the ability to assimilate downpour durng the rainy season.
The site has unused land that forms a wasteland of 
approximately 8.850 M2. 

This offers the ability to develop the site without having 
to demolition buildings. The site also has informal parking 
space that take up a third of the proposed plan area, while 
if efficiently organized can take up less than a quarter of 
the proposed plan area. 

The temple itself is in an unattractive environment. 
The concrete floor and the informal parking does not 
compliment the beautifull architecture of the temple.

Storage garage break the link with the surrounding area 
and block the view to the temple. Behind it is a wasteland 
with no clear use. It is surrounde by a fence, creating 
an isolated piece of land. The plot of wasteland has no 
connection with its surrounding area or provides any 
function for the neighbourhood. The greenery is overgrown 
and provides little quality of life.
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PEACEFULL PARK DESIGN
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The design for a Peacefull Park is based on efficient use 
of the available space. By creating a new layout for the 
area, space becomes available for the development of 
new functions. This new proposed park can be used as 
initiator for the redevelopment of surrounding real estate 
creating an impuls for the surrounding neighbourhoods. 
The design consits of three steps: REORGANZE PARKING, 
TRANSFORM WASTELAND AND RECONNECTING TO THE 
WATER.

REORGANIZE PARKING
By creating an organized parking space, you will for other 
functions in the area. The area surrounding the temple 
can be used for the development of an garden. The 
increased effeciency provides more parking spots whick 
makes the area more accesible for the local community.

TRANSFORM WASTELAND
By developing the areas wasteland into an attractive 
park, it can become an initiator for the redevelopment of 
the surrouding real estate. Furthermore it creates new 
liveliness and makes the the area more liveable with the 
ability to assimilate water.

CONNECTING TO THE CANAL
With the creation of a new park comes the possiblilty to 
reconnect the neighbourhood to the canal. In addition 
to that we propose a recreational quay to reattach the 
neighbourhood with the water.
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A GREEN PARK CREATING PEACEFULL 
BUBBLE WITHIN THE CITY
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A TRANQUIL AND CULTERED 
ENVIROMENT
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The area around the Siriraj hospital in Bangkok Noi 
district is dominated by the car. In the area there are 
several parking places that are meant for the facilities 
around it. These include various markets, a temple and 
the hospital with its facilities. The dominance of the car 
in the area is not limited to parking. The road network 
forms a barrier through and surrounding the area. City 
and water are partially separated from each other.

In the area there are no connection between the city 
and the adjacent river and canals. The connection is also 
blocked by a storage area that was created with the 
disappearance of the Thonburi train station at the foot 
of the river. On the site of the old station, the existing 
building has been transformed into a monument in 
memory of that time.

The water infrastructure consists of two types of canals. 
The Bangkok Noi is a branch of the Chao Phraya River 
and flows on the north side of the area. The other canal 
drains on to the Bangkok Noi. In this canal you can clearly 
see what is wrong with the water system in the city of 
Bangkok. Due to the rapid urbanization of recent years, 
more space has been removed from the water storage 
system. By building a home on on or across canals and 
by polluting the canal, the flow-through options are 
hampered and limited.

The storage capacity of the current water system is 
insufficient to absorb and discharge the water during 
cloud breaks. This creates an average amount of 
precipitation of 208 mm per hour within a time frame of 
8 hours. This ensures flooded streets of more than 30 
cm. This is not only a problem for the site surrounding 
the hospital, but also applies to the entire Bangkok 
region.
In case of a severe cloud break, which occurs several 
times a year, the sewage system of the city can only 
handle half the amount of precipitation. With the climate 
changes in the draft, the already problematic floods will 
only increase in both intensity and frequency.

A riverfrontpark a long the Chao Phraya River attracts 
numbers of visitors. This can be seen, for example, at 
the ‘Chaloem Phrakiat 72th yea park’. This park is located 
behind the Siriraj hospital and has a residential area 
along the river. The park forms an oasis of ‘rest’ along the 
Chao Phraya River with a view over the Bangkok skyline. 
The layout of the park is simple. With a lawn and some 
trees you’ve had it quickly. The area mainly focuses on 
the waterfront, the temple and the Thonburi museum.

In the plan area surrounding the Siriraj hospital, the 
park by the water is the only place where the pedestrian 
has the upper hand. The other public spaces are not 
equipped as a residential area. These areas have a hostile 
appearance for humans and animals not only because of 
the waste, but because of the lack of spatial quality.

In order to make the area climate-proof, it is important 
to link different themes to each other in order to achieve 
an holistic design. To begin with, a solution has to be 
found for the parking problem. Is it possible to combine 
parking problems with other spatial interventions?

SITE C: SIRIRAJ RIVERFRONT PARK
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PARKING GARAGE CONCEPT
When looking for a solution to the parking problem, 
various references were looked at all over the world. The 
main focuse was on how parking solutions can contribute 
to the storage of water during heavy rain showers or 
flooding.

The reference study showed that multi-functional use of 
space is the most claim when developing this location. 
The ‘Pop-Up’ concept was used as the basis for the 
further development of the design.

The law of archimedes makes it possible to build a water 
reservoir underneath the parking garage and let it float:

Weight:  concrete parking garage: 
  mass of concrete: 2500 kg/ m3 

  average weight car: 1200 kg 

  2500*18.000m3 = 45.000.000 kg
  720 * 1200 = 864.000 kg  = 45.864.000 N

A parking calculation has been made for the location. 
Maps and satellite images have been used as a basis 
for making a rough estimate of the parking needs in the 
area.

From this estimate a total number of 720 (17.400m2) 
parking places are needed in the area. This was done by 
determining the area of the available parking spaces and 
multiplying this by 25 m2 (the area for a parking space).

By creating a parking garage for 720 parking spaces it is 
possible to make a water reservior of up to 52,920 m3.

Gewicht water: 
  Weight of water: 1000 kg/ m3 

  Volume : 52.920 m3

  Gravity: 9.81 N/kg
 1000*9.81*52.920= 51.914.520 kg

It is possible to float the parking garage.
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MOODBOARD
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RIVERFRONTPARK DESIGN
By clustering the parking spaces in a centrally 
located parking garage, space is being created for 
redevelopment of the area. This offers the possibility to 
reconnect city and river into a Riverfront park.

People and nature are central to the Riverfront park. The 
car is no longer present as a disturbing factor. The park 
consists of 4 different parts: Wetland Park, Bridge Market, 
Temple Garden, River Park.

The wetland park is located on the west side of the 
park. On the site of an old storage for building materials, 
parking space and a polluted ‘water storage’, a natural 
bank will be created for the promotion of biodiversity and 
water quality. Because of the slippery bank, more water 
can be collected and retained during heavy showers, 
which increases the water capacity.

Under the metropolitan road is the Bridge market. By 
combining various markets in the vicinity of the plan 
area, a real Thai market is created, where the pedestrian 
is in charge. This ensures that the underpass of the 
bridge does not function as a barrier, but acts as a 
connection between the different parts of the park.

The parking oasis around the temple ‘Wat 
Amarinthararam Worawihan’ transforms into a peaceful 
and green temple, where rest is key. The important 
elements of the temple are no longer blocked by cars, 
but are welcomed by nature.

The last part of the Riverfront park is the River Park 
along the Bangkok Noi canal. This park has various 
connecting elements between the water, the hospital, the 
city and the other parts of the park. Most activities are 
located along the waterside. By means of the application 
of the flexible flood defense, various programmatic 
interpretations are possible here. From the hospital 
you walk directly into the park with a choice for taking 
different routes. 

The development of a unique green area along the city 
center of Bangkok offers the opportunity to redevelop 
adjacent areas into a high-quality urban area, where all 
social classes are represented.

Wetland park Bridge market Temple Garden Riverpark

BEFORE

AFTER
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A VIVID RIVERFRONT CONNECTING THE 
THE CITY TO THE WATER

Wetlandpark

Bridge Market

Temple Garden

Riverpark
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A DYNAMIC PARKING GARAGE 
COMBINED WITH A GREEN PARK AND 

WATERSTORAGE
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CONCEPT: FLEXIBLE FLOODPROTECTION

With our design proposals we gave starting point for 
the development of more projects. Accompanying the 
three projects we introduce the concept of a flexible 
floodprotection, which can be implemented in the three 
projects which surve different purposes.
In essence it is a dyke with a add-on ability, creating two 
different sides. The side inland is stationary and can be 
designed as an attractive park or promenade. 

The riverside is dynamic and can be designed according 
to local needs. The dynamic part of the dyke has three 
different positions: low, medium and high. The low position 
creates an attractive connection to the water from the 
top of the dyke. The medium position expands the width 
of the dyke and the high position provides stronger 
floodprotection.

The basic concept of the flexible floodprotection. The stairs can be any shape and can have a variety of measurements.

The flexible floodprotection can be designed as a recreational park that strengthens biodiversity.

Reference: weir Spakenburg, The Netherlands

By adding a pier on the flexible floodprotection, daily live can continue even when the waterlevel rises.

The flexible floodprotection can also be designed to add extra procection to monumental objects.

The flexible floodprotection can also add economic value by designing for specific functions: for example a restaurant.
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TOWARDS THE 22ND CENTURY
A vision for Bangkok Noi and Yai in the 22nd century.
The vision for the areas consits of a newly intergrated 
network of green and blue veins and arteries.  

The network is needed to deal with climate change. 
Space must be given back to nature in densely populated 
urban areas. In the proposed projects various ideas are 
given on how to deal with the problem by starting and 
working locally to create a robust and connected network.

The network transforms the city into an climate-proof city. 
It serves as a solution for within and not only protection 
from the river. The sponges and green network delay the 
flow of water. This help distributing the flow in the canals. 
Not only will it help to prevent flooding, but also creats a 
waterbuffer for the dry periods. 

The natural environment filters out hazardous substances 
from the water to ensure that the water can be reused. 
Water is no longer seen by the local population as a 
dump, but is seen as quality. The usefulness and power of 
the water is applied to daily life of the people of Bangkok

The banks of the canals are now still made of concrete. 
In the future network the canals will be transformed into 
natural riverbanks for the stimulating of biodiversity and 
improving the amount of green public space in the dense 
urban areas of the city. Through the green-blue network, 
nature can develop into the historical heart. A true 
amalgamation of the urban and natural environment.

At strategic locations in the districts of Bangkok Noi and 
Bangkok Yai large green lungs are being constructed to 
serve as a sponge for the increasing occurrence of heavy 
rain showers. These green lungs become an oasis for the 
local population. In these places they can settle down and 
get in touch with nature. 

With a strategic redevelopment and use of derelict - 
and open areas it is possible to resettle the households 
living in the to be developed green areas in the area. In 
addition, there must be built in higher density combined 
with a green and natural enviroment.

The vision for Bangkok Noi an Yai is an intergral design, in 
which climate-adaptive measures lead to the creation of 
a new 22nd centrury city.



noi YAI WETLANDS


