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abstract
With natural ecosystems gradually depleted or destroyed the effect of denaturalization has 
become more apparent. Today in Bangkok, frequencies between  ood events is shorten-
ing with time, leading to shorter response and recovery time. If we are able to re-naturalize 
the city, we might be able to recover/reinstate the lost natural ecosystems. Today, along 
Chao Phraya, the natural  ood plains have transformed into highly developed zones with 
large populations susceptible to river bank  ooding. Due to the domino effect of denatu-
ralization, rising surface temperatures, subsidence, and subsequent sea level rise, Bangkok 
will be underwater in a matter of few years.

To counter the threat of  ooding, the project re-envisions Chao Phraya’s banks 
as a transformed green lung of Bangkok helping it slow down the incoming 
river  oods and cool down a heated city. However, with the case of Bangkok, be-
ing unique due to the intimate relationship between citizens and water, and an existing 
overdeveloped river bank, the pivotal questions here are: how do you relocate millions of 
people before it’s too late? How do you implement a large-scale relocation project with 
city wide collaboration?

This Project elaborates on the design and working of an innovative resilience index 
scoring tool to conduct Preventive Relocation. This tool suggests different resilience 
strategies of removal and/or relocation of urban settlements with practical and social rea-
soning. This approach allows for resilience equipped structures to co-exist with a green 
 ood plain forming a soft barrier to incoming  ood waters. By utilising the resilience scoring 
index, an accurate image of high-risk zones is generated to pinpoint sites for a new kind of 
green in ll.

Slow Down... Cool Down... For A New Bangkok 
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project description
Bangkok is a diverse and vibrant city known for 
opulent ornate temples, canals, water culture 
and lifestyle. It is the capital and primate city of 
Thailand at the Chao Praya River Delta in the 
central region. The Chao Phraya River, has al-
ways been the lifeline of the Thai people. For 
centuries it has provided for locals to live and 
has been the catalyst for much of the urban 
fabric that Bangkok possesses today. 

The Chao Phraya, even today is the most im-
portant waterway in Central Thailand for com-
mercial and cargo shipping downstream and 
upstream. More than 50,000 people use its fer-
ries every day and 15 boat lines operate on the 
rivers and canals of the city, including commut-
er lines. 

The city and its riverfront is rapidly developing as 
a result of its bustling trade, industry and tourism 
industry. It is also the most populous city in the 
country with more than 14 million people (22.2 
percentage of country’s population) living with-
in the surrounding Bangkok metropolitan region 
and 9.79 million people living within the Metro-
politan area(2018). This rapid growth is acceler-
ating and predictions show a population of 11 
million residing in Bangkok by 2050.

Despite its signi cant progress, the city faces 
many challenges. For instance, urban migration, 
inadequate basic services, traf c congestion, 
aging infrastructure, civil unrest, environmental 
degradation, drought, subsidence, river  ood-
ing and  ooding caused by excessive rainfall. 
Rapid urbanisation and an accelerating pop-
ulation growth is causing a great demand for 
clean water.

Bangkok faces frequent  ood situ-
ations due to the river water from the north 
during monsoon season, daily coastal tide, sea 
rise due to global warming, seasonal storm, sub-
sidence due to depletion of un derground wa-

ter. In 2011, Bangkok experienced one 
of the most severe  oods in its history.

It is estimated that the  ood event damaged $45 
billion to the global supply chain, out of which only 
$10 billion was insured. The  ood water inundated 
Bangkok’s Metropolitan Area for  ve months. 

In recent years the city has invested in  ood pre-
vention plans and engineering solutions to tackle 
the problem of  ooding by building  ood barriers, 
prevention walls and water drainage tunnels, un-
fortunately the city continues to  ood.

The river banks of the Chao Phraya de-
spite having protection walls, are some 
of the areas under biggest threat and 
usually the most affected areas during 
 ood episodes. This is affecting not only an 
large number of high social value heritage sites, 
but also one of the areas that provide the highest 
contribution to the local economy.

A study in 2015 by Thailand’s National Reform 
Council has predicted that with the current rate of 

subsidence and rising in global warming, Bang-
kok will witness more frequent severe 
 oods or could be underwater perma-
nently within next 15 years. 

With a looming threat in the horizon, immediate 
and effective solutions are absolutely imperative 

to avert the catastrophe. To counter these issues 
we aim to transform Chao Phraya’s riv-
er banks and give back to the choked 
river. We envision Chao Phraya to be 
the new green lung of Bangkok.

To achieve this vision a detailed pro le of prob-
lems and issues needs to be created for Bangkok. 
The project began with an in-depth analysis of 
Bangkok’s problems and the acceleration rate of 
each issue.
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A looming threat in the horizon...



BANGKOK 2018
A problematic future...



What 
Problems 
does 
Bangkok 
Face?



URBAN 
HEAT 
ISLAND
Urban heat island (UHI) is de ned as a phe-
nomenon where temperatures of urban areas 
are higher than surrounding or rural areas (Oke, 
1982). With increase in rural to urban migration 
and rapid urbanisation cities are observing a 
proportional increase in surface and air tem-
perature. 

Bangkok is the capital city of Thailand, located 
along a major river, Chao Phraya. Being one 
of the oldest cities in Bangkok it is the regional 
centre of industries, economy, commerce, and 
construction. Bangkok’s thriving economy is at-
tractive and leads to large migrations from all 
over Thailand adding to the already booming 
social capital Bangkok utilises for its economy.

With rapid urbanisation, increase in number of 
private vehicles and the subsequent denatural-
isation of cities the amount of greenhouse gas-
es expelled into the air has increased rapidly in 
the past few decades.

BANGKOK - A Problematic Future

While Bangkok’s economy is thriving due to this 
in ux it also faces the problems typically creat-
ed by rapid urbanisation. 

Along with the much-publicised problems of 
pollution,  ooding and subsidence, Bangkok 
faces a huge problem with the presence of Ur-

ban Heat Island. In 2012, the maximum 
temperature difference between ur-
ban and rural area of Bangkok was 
7°C, which was higher than in the last 
10 years. (Sigit D. Arifwidodo, 2015)

A Man-Made Threat
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Percentages of vegetation in Bang-
kok have dropped continuously, from 
42.27% in 1992 to 32.55% in 2008 (about 23% de-
crease from its original area in 1992). But, during 

the same period, urban/built-up area has 
substantially expanded from about 14.49% 
in 1992 to 27.88% in 2008 (about 92.5% increases 
from the original area in 1992)(Manat Srivanit, 2012).

From LSAT imagery obtained, a sharp rise in 
temperature is seen at the centre of the city 

within the study area mainly due to high 
percentage of built up as compared 
to the extremely low occurrence of 
green cover. 

The  expansion  of  urban/built-up  area  occurs 
mostly along  major  roads  traversing  from  cen-
tral  Bangkok  to  its  satellite  cities  nearby fol-
lowing a historic pattern of spreading from the 
river outwards.

rise
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(Manat Srivanit, 2012)

(Manat Srivanit, 2012)



POLLUTED WATER
 
A Permanent Solution?

BANGKOK - A Problematic Future

The Bangkok Metropolitan Administration col-
lects 8,000 tons of trash daily, but hundreds of 
tons never get processed. The streets and wa-
terways of Bangkok double as garbage dispos-
als, and pollution has reached a “critical level,” 
according to the government’s Pollution Control 
Department.

Waterside buildings freely pump waste into the riv-
er. And the health effects can be grave: People 
swim in the trash- lled canals, and the city’s drink-
ing water is contaminated from waste. Bangkok’s 
largest environmental issue has become a lack of 
clean water, but smog and air pollution are also 
serious threats to health.

01
 P

RO
BL

EM
S

07



WATER QUALITY SURVEYS:

Preparatory Survey for Bangkok Wastewa-
ter Treatment Project for Chao Phraya Report 
prepared by Japan Internation Cooperation 
Agency (JICA) for the Bangkok Metropolitan 
Authority, we get a clear understanding of the 
water qualtiy of Chao Phraya.

Pro le of BOD concentrations along the river is 
drawn as shown in the map alongside. It can 
be seen that water pollution gradually increas-
es from water monitoring stations R02 to R04. 
This water pollution situation is caused by both 
the amount of pollution load from the river ba-
sin through klongs and  ow and tidal conditions 
of Chao Phraya River.

Dissolved oxygen (DO) is highest at at 
stations in greener un-urbanised areas. 
It is fair to assume the water quality in a conserved 
area like Bang Kachao is much higher due to re-
duced levels of urbanisation and large swathes of 
untouched green spaces which act as a natural 
 ltration system for the water passing through. Un-
fortunely Bang Kachao is no match for the large 
amount of pollutants that are dumped all along 
Chao Phraya from the north to the south.  

Pro le of BOD Concentrations along Chao Phraya River

Location of Water Quality Monitoring Points
in Chao Phraya River

Water Quality Mapping in Study Area
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(Japan International Cooperation Agency (JICA), 2011)

Source: BMA



POPULATION
RISE More Urban Citizens in a Crowded Bangkok

BANGKOK - A Problematic Future
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9.79
million

citizens
Thailand’s urban population as a percentage of 
the total population remains low. Urban population 
in the world surpasses the 50 % mark a few years 
ago. In Thailand in 2012 (last data), 34.5 % of the 
population lived in cities or an urban environment. 
[Data provided by World Bank website]

The number of urban citizens is slowly but persistent-

ly increasing though. Each year about 0.3% 
of the Thai population moves into an ur-
ban environment. This is around 200,000 
people each year.

Still, at present, two thirds of the Thai population is 
living in the countryside, and this corresponds to 
the vast number of people still making a living off 
the land.

The 2018 population of Bangkok is approxi-
mately 9,790,000. In 2016, Bangkok had an es-
timated population of 8.28 million according to 
data from the 2010 census. The city is home to 
over 13% of the country’s total population, and 
more than 10.6 million registered people were 
reported to live in the Bangkok Metropolitan Re-
gion accoring to  gures from April 2015.

Bangkok grew slowly through the 18th and early 
19th centuries, despite being the capital since 
1782. In 1822, the population was estimated at 
50,000 or less. The population began to grow as 
the city became more modern in the 19th cen-
tury, with faster growth in the 1930s after the dis-
covery of antibiotics improved healthcare. 

Bangkok has grown so rapidly with very little 
urban planning or regulation. This has led to in-
adequate infrastructure and an obviously hap-
hazard layout with limited roads, terrible traf c 

and severe air polution. By 2030, Bangkok 
is expected to become one of the 
world’s megacities with a population 
surpassing 10 million.

With rapid urbanisation and uncontrolled pop-

ulation growth how is Bangkok going to 
respond in terms of housing, in terms 
of amenities and most importantly in 
terms of resilience?

With the year 2002 as a base (=100), percentual in-
crease or decrease in population between 2002 and 
2012, in the regions of Thailand. 

Population in different regions of Thailand 2002-2012
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FLOODING
 
A Seasonal Tragedy

BANGKOK - A Problematic Future

Urban areas with the topmost vulnerability to 
coastal  oods such as Guangzhou, Mumbai, Mi-
ami, New York, Ho Chi Minh City, Jakarta and 
Bangkok.

Without measures taken at an earlier stage, urban 
delta cities such as Bangkok and others are pro-
jected to  nd the rising costs from  ood damage 
to reach $1 trillion annually by the year 2050 (World 
Bank 2013).

The city experiences regular  ood situation due it’s 
geographic location and urban condition. Bang-
kok faces frequent  ood situations due to the riv-
er water from the north during monsoon season, 
daily coastal tide, sea rise due to global warming, 
seasonal storm. 

In 2011 Thailand was inundated by one of the 
worst  oods in its history. More than 800 people 
were killed and 12 million others affected. Bang

-kok remained underwater for months and the 
Thai economy suffered a US$40.7 billion loss.
Caused by excessive and continuous rainfall from 
successive, powerful monsoons and subsequent, 
numerous dam breaches, the  ood inundated 
more than 6 million hectares of land in 66 of the 
country’s 77 provinces, and affected more than 
13 million people from July through December 
2011 resulting in more than 800 deaths and 3 peo-
ple missing (HAII 2012). 

Floods are a common natural phenomenon in 
the Chao Phraya River typically occur between 
August and December with a total of 13 severe 
 oods observed in 1917, 1942, 1959, 1964, 1972, 
1980, 1983, 1995, 1996, 2002, 2006, and 2011 (AIR 

World Wide; Nuanchan and Kandasamy 2016). 

Since then, the  oods have subsided, apparent-
ly along with interest in developing a solution to 
a problem that is not going to go away.
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A return period, also known as a recurrence 
interval (sometimes repeat interval) is an es-
timate of the likelihood of an event, such as 
an earthquake,  ood, landslide, or a river dis-
charge  ow to occur.

Recurrence Intervals help to estimate the like-
lihood of some event taking place. For exam-
ple, if you were to say something occurs once 
every 10,000 years, the likelihood of it happen-
ing tomorrow is not probable. However, if you 
were to say something occurs every couple 
of minutes, then it is probable to occur. Re-
currence intervals come in two ways: simple 
recurrence intervals and those that take into 
account the magnitude of the event.

Using past data and the aid of Geographic Information Systems(GIS) the  ood probability and af-
fected areas can be pinpointed. With the 10% probabilty  ood (a  ood event that is more probable 
within the next 5 years) most of Chao Phraya’s occupied river banks will be submerged. With the 
4% probability  ood event most of Bangkok Metropolitan area with the exception of a few hillocks 

will be completely underwater. To target an effective slow down of  ooding, the 10% 
probability  ood must be tackled  rst.

Flood 
Simulations

10% Probability Flood (More Likely)

No  ood Situation

4% Probability Flood (Less Likely)
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VISION 
FOR 
THE 
FUTURE
What is the solution to Bangkok’s problems?



Can we 
solve Bangkok’s 
problems?
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With a long list of problems accelerating  with 
time, it is important to begin with the most urgent 
issue. Today we live bearing the consequences 
of Global warming and subsequent sea level 
rise. By the year 2100 an average sea level rise 
of 66 cm is projected, with severe sea and river 
 ooding. (The Straits Times, 2018)

Bangkok  ood events are increasing in frequen-
cy with recurrence intervals becoming shorter 
due to the catalysing effects of climate change. 
With stronger storms, Bangkok’s security in the 
face of  oods requires urgent attention. To ad-
dress this, the project focuses on slowing down 
the effects on  ooding as a starting point.
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EXISTING AVERAGE DEPTH OF 8M

BREAK THE EXISTING RIVER WALL BREAK THE EXISTING RIVER WALL

           1. CHANGE THE EXISTING SCENARIO

           2. INCREASE THE RIVER SURFACE AREA

NEW ALTERED AVERAGE DEPTH OF 6M

           3. TRANSFORM THE RIVER EDGE WITH A SUSTAINABLE NEW GREEN

A TRANSFORMED SOFT RIVER EDGE

Natural growth can slow 
down the increasing volumes 
of  ood water while simulta-
neously reducing ambient 
temperature.

The new green acts as a 
natural  lter, and aided by 

the river current will clean the 
waterof industrial pollutants 

travel downstream.

Natural growth can also 
increasing ground water 
absorption rates, subse-
quently easing subsidence.

Increasing the surface area 
of the river reduces depth 
and reclaims occupied 
 ood plains. 

Current river depth varies 
from 8m to 25m along the 
river course due to con-
stricting river walls.



The new river green aims to be 
more than just a  ood protection 
barrier. It combats all problems of 
rising temperatures, subsidence 
and water pollution, currently ex-
perienced while also providing for 
nodes of resilient living for the rising 
population.

The New 
River Green
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METHODOLOGY
How do we achieve our vision?



Relocation that is 
collaborative...
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1 2 3

Identify High-Risk Zones Relocate Affected Population Re-Naturalise Chao Phraya

After evacuation, the  ood plain 
is freed from human activity and 
ready for strategic planting that 
will slow down  ooding and cool 
rising temperatures.

Using Flood Simulation to identify 
High-Risk Zones

Bangkok has undergone many  oods in recent and past history. 
Using past records and river volume calculation along with GIS we 
can simulate different magnitudes of river  ooding.

Green will be 
designed to 

address higher 
probability  ood 

simulation.

The high risk zone is heavily popu-
lated. To achieve a reclaimed nat-
urally green river  ood plain, high 
risk zone occupants should be re-
located.

The  rst step to reclaim the  ood 
zones is to evacuate low lying ar-
eas near the river. The process be-
gins by identifying high risk zones 
along the river bank.

Monsoon Rainfall Flooding 
Situation

10% Probability Flood Situation 4% Probability Flood SItuation
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How do 
you relocate 

a large 
population?

Once the high risk zone is identi ed the next task 
is relocation. However, Bangkok’s urban fabric 
is diverse and complex with high value sites in 
close proximity to low value sites.

Relocation procedures cannot be imple-
mented in such a diverse and chaotic city 
without appropriate parameters

20



DESIGN ACTIONS

URBAN FABRIC

DESIGN ACTIONS

GREEN SPACE

Certain sites like Heritage zones can-
not be relocated due to high social 
value. Consequently structures which 
cannot relocate have to adapt to 

water living.

Certain green spaces along the river 
bank are located in safer high eleva-
tion zones. It is practical to relocate 
these greens to lower lying areas to 

combat  ood water. 

Low lying areas that are under highest 
risk need to be evacuated  and relo-
cated to safe zones or high resiliency 

zones. 

In many cases, the existing natural fo-
liage is already serving the purpose of 
 ood combat. These zones need to be 

preserved.

With increasing population and de-
creasing land area it is impractical to 
move the entire zone to a safe area. 
Selected sites can be reorganised and 
densi ed with higher occupancy rates 

and high er resiliency

Low lying areas with high risk, are in cer-
tain cases, observed to have sparse to 
moderate levels of vegetation. Natural 
vegetation in these zones need to be 

enhanced to combat  ood water.

Reorganise & Densify

Enhance Existing Green

Relocate to Safe Location

Preserve Existing Green

Adapt On Site

Relocate Green
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The Problem of Choice...

While the threat to slum-dwelling communities is ap-
parent and urgent, relocation strategies for such 
communities is complex and hard to implement. 

With rising sea levels,  ood plains are naturally be-
ing reclaimed by rivers, leading to increasingly 
homeless, and poverty-stricken communities. In 
such cases, the problem of land ownership become 
less important when weighed with the immense loss of 
human life that will occur if no action is taken. 

To combat this preventative relocation must be 
approached with a collaborative system where all 
stakeholders have an equal or measured stake in 
the decision of relocation and on-site adaption. 

Preventive 
Relocation 

A City Wide 
Collaboration

22



Economic Value Score

Social Value Score

Ecological Value Score

The Scoring begins with the indexing 
of physical value of buildings quan-
titatively and qualitatively. The scor-
ing determines the proportion of 
public spending required to re-
locate the surveyed buildings in 
a high risk zone.

Social value is dif cult to weigh since 
it is so heavily dependent on public 
opinion. The Social Value Score at-
tempts to quantify social value 
by using accessibility and landmark 
status as indicative parameters.

Existing green space is as important 
as built up space. A survey of eco-
logical spaces is required as a start-
ing point to planning a strategic 
 ood resilient landscape master 
plan.

Resilience Score Index
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Caused by excessive 
and continuous rainfall 

from successive,

Caused by excessive 
and continuous rainfall 

from successive,

The three scoring values provide maps for the 
appropriate design actions. The lowest scoring 
sites will be relocated to their alloted location as 
per the score index. Using the design action maps, 
three maps of green space are generated.

The three green space maps are generated 
due to the creation of evacuated high-risk 
zones by the design action maps. The three 
green space maps are then merged to provide 
a  nal  ood resilient strategic landscape master 
plan.
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The three green space maps while providing a single green map also give 100% 
weightage to all three score values. However when it comes to stakeholders’ decision 
this may not be the case. Due to this a large number of maps can be created exhib-
iting different value ranges. These maps can be put under a voting process with 
stakeholder thinktanks to  nalise on a strategic landscape plan.
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Stakeholder decision making process is 
a collaborative procedure to all for 
a united city wide decision for  ood 
resilience and climate change.

However it would be ignorant to forget 
that not all stakeholders possess the 
same know-how about economics, 
construction and ecology.

The different stakeholders are given 
voting powers depending on skill lev-
el and involvment in relocation imple-
mentation.

Stakeholder Vote 
Weightage



SIMULATE THE 
FUTURE
Can we try seeing the future?



Does the 
Methodology 
work?
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PARAMETERS explained

THe Economic Value Score 
uses quantitative parameters 
like building age, occupan-
cy, etc to weigh the ease of 
relocation of surveyed build-
ings.

Qualitative parameters like 
architectural style and De-
terioration level weigh the 
aesthetic value of surveyed 
buildings

+

+ +

+

+ + =
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Economic Value Score

Design 
Action Map



PARAMETERS explained

The Social Value score quan-
ti es social value in terms of 
accessibility and landmark 
status.
Landmark status signi es the 
importance the site holds 
with citizens while accessibil-
ity measures permeability of 
the site to pedestrian and ve-
hicular movement.
The social value score is 
unique in that it requires a 
public polling process to 
gauge landmark status.

+ =
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Social Value Score

Design 
Action Map



PARAMETERS explained

The ecological value score 
weighs the green space 
quality in Bangkok. 

Using parameters of densi-
ty to understand the plant-
ing range, permeability to 
understand absorption rate 
and size to understand the 
per square metre green cov-
er an accurate image of 
Bangkok;s green is created.

+ + =
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Ecological Value Score

Design 
Action Map
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Economic Value 

New 
Green
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Social Value 

New 
Green
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Finalised 
Green Map

A Stakeholder Majority Result



DESIGN DETAILS
The Beauty is in the Details... 



Resilience in more 
than one way...
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HISTORIC GREEN

URBAN GREEN

NATURAL 
RESERVE

Strategic 
Landscape Zoning
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URBAN GREEN

HISTORIC GREEN

NATURAL RESERVE

The historic green 
aims to re ect the 
historic character of 
central Bangkok with 
elevated boardwalk 
and roads to view the   
heritage sites tucked 
in between a natu-
ralised river bank. 

A large number of marshlands 
are provided to slow down the 

downstream current and begin 
the  ltering process.

The New Green of Bangkok is categorised 
into strategic landscaping zones to better 
immerse it in Bangkok’s complex urban fab-
ric and to provide higher resilience.

The Urban Green 
aims to provide food 
resilience with multi-
use urban farms that 
have event grounds 
and gathering spac-
es. Green space be-
tween built up space 
will be open to resi-
dents and the public 
for recreational use.

The Natural reserve is 
the most dense zone 
with mangrove forests 
and a small percent-
age of accessible ur-
ban green space.
The natural reserve is 
located downstream 
to allow for a thor-
ough  ltration of river 
water before sea dis-
charge.

Urban farms can be planted 
with  ood friendly crops to pro-
vide food resiliency during  and 

after a  ood event.

Mangrove  forests in the southern 
zone naturally transition into the  exist-
ing Bang Kachao green lung of Bang-

kok creating a seamless transition 
from urban to natural.
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NORTH NODE

CENTRAL NODE

SOUTH NODE

High Resilience 
Nodes
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NORTH NODE

CENTRAL NODE

SOUTH NODE

The north node sits adjacent to 
cultural and historic landmarks 
of Bangkok. Relocation strate-
gies will convert this node to a 
new education zone with at-
tached residential blocks and 
museums to enhance its historic 
character. 

The central node is historic in its 
own right due to its character 
of trade and commerce. The 
node is attached to the historic 
Chinatown district. Relocation 
strategies will convert this node 
to a trade hub, with most com-
mercial blocks being relocated 
to the central node.

The South node is much more 
modern compared to the other 
two nodes. As we travel down 
the Chao Phraya we are pre-
sented with a view of a wall of 
skyscrapers. This is also a char-
acter of modern Bangkok High 
end residential block occupants 
will be relocated to the south 
node as per relocation strate-
gies.

High resilience 
High density
a new urban living
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Designed green area = 49442.65 ha

Designed average green area = 87.57 m2

Designed average tree number = 14.59

Oxygen volume = 32961.77 tonne/day = 58.38 kg/people/day

Temperature decrease of  2 degrees approximately.
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Future of the New Green

The new green if allowed to
reach its full capacity has the capability to con-
nect between the highly rural northern green 
and the southern green lung.

Bangkok becomes part of a seamless 
green connection.
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