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Preface 
We are The Dutchess, team B, water management students by the Rotterdam university of applied 

sciences. We applied for the Design Resilience in Asia competition regarding the honour programme by 

the university. As water managers, it is important for us to prevent floods and helping cities being more 

sustainable and liveable. All thanks go to our supervisor from the spatial and urban planning faculty, G. 

Peet, who helped us during the designing process.  

Abstract  
Bangkok, located within the Chao Phraya river delta, is a rapidly growing city with an infrastructure that is 

suffering the consequences. Bangkok has turned over the years into a concrete megacity that also brings 

a lot of consequences like increased temperatures, floods and land subsidence. The changing climate and 

the small areal slope causes floods to be more harmful in a city that already has to endure floods once 

per ten years to almost annual. Their forest perspective, religion and water are three main elements that 

are till tis day well preserved in Bangkok and displays its cities essence. The district Bang Phlat is also 

familiar with these aspects but distinct itself from other regions trough it’s high risk of flooding, high 

residential zones (with the increased heat) and predominant concrete environment.  

 The implementation of the “Temple Park” next to the river bench will expand the storage 

capacity of the district Bang Phlat that will prevent future flood that happens at most once every twenty 

years. The park and contributes to the quality of the river and has a positive influence on the local 

temperature. The present temples in the development area shall get an imperative role, together with 

the enhancement of the typical forest characteristics of Bangkok the park shall feel like it’s really is part 

of the city. The biggest challenges for the implementation of the Temple Park is the fact that the people 

that live within the development area need to be moved to another place. The maintenance of the park 

shall also be a challenge because Bangkok is known for its poor upkeep of its infrastructure. Finally, the 

safety of the residents is the most important aspect and therefor the plan is a crucial factor for the 

sustainability of not only Bang Phlat, but also Bangkok.  
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General description of the Project  
Bangkok is facing flood problems, due to climate change, heavier and longer rain periods will occur and 

land is subsiding. To solve the flood problem in Bangkok, a spatial design should be made. Keeping 

building and expanding the city of Bangkok is not the solution, sometimes it is better to take a step back. 

A sustainable step back. 

Bangkok is a rapidly growing city with a rapidly growth in urbanisation. Bangkok had been affected by the 

European urbanisation style in the history, which had an influence on the natural landscape of Bangkok. A 

main point in the design is to revive the old forest characteristics of Bangkok. The old forest 

characteristics of Bangkok are further described in the cultural analysis.  

 Second point in the design is reviving the old relation between the residents and the river. There 

is a (mental) distant between people and the river, due to the water pollution and obstacles between the 

river and the residents. In other words, bring people closer to the river. 

 A third point is improving the quality of water example given: by using water purifying plants. 

And improving the air quality by increasing public green.  

 A forth point is to prevent quietness and rest to people in Bangkok. Bangkok is a crowded and 

busy city, where it is difficult to take rest outside to escape the city noise at day light.  

 A fifth important point for the design, are a minimum quantity of buildings. People have to get 

the opportunity to stay at their neighbourhoods and houses as long as possible as long as it is safe for 

them.  

Point six, the design has to be a multifunctional design. Where it is not only a water design but also a 

design with another social and cultural functions example given: recreation. Because of area shortage in 

the cities, combining functions in one spatial design is very profitable.  

Point seven, with the design, the view view from the river and vice versa will be improved, so that people 

will enjoy the water landscape more and become closer to nature and water.  

Point 8, holy places and Historical and cultural places will be preserved.  

Point 9, The design has to be feasible for stakeholders in Bangkok. So, the current vision and 

development plans of Bangkok city will be analyses, regarding designing a solution that is approximately 

from the same level qua finance and technical knowledge.  

 Point 10, the design has to be a realistic design to implement, by quantify water and making 

climate scenarios for the design that is as close as possible to reality and climate expectations.  

 Point 11, literature that will be used in this rapport will be based on scientific knowledge and 

that is not older than seven years for a high research quality and to avoid mistakes.  

By meeting the points above with our design, a sustainable design can be promised, that works for both 

floods and human. The design strategy will be described in the following part of this chapter.  
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Overview of design strategies  
The design strategy consists of literature and maps analyses and sketching. Firstly, we will make spatial 

analysis, water system analysis, cultural & social and Policy & stakeholders analysis. The second step is to 

choose an area to implement the strategy and define the problem of the focus area. Third step is to 

sketch and to brainstorm about the design taking into count the points from the general description of 

the project. Repeating the process if it is necessary, example given: making an extra analysis if it seems 

essential for the design.   Finally, we will make a definitive design with a area development plan and a 

water management plan.  

Objectives of the proposal  
The objective of the proposal is to make it a pilot project for implementing other sustainable flood 

protections and soft solutions in the future.   
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Analysis  
In this chapter a water system analysis, spatial analysis, cultural and social analysis had been done about 

Bangkok regarding defining the flood and social problems in Bangkok.  

Social  
Bangkok has low housing rates, rich with food varieties, floating markets and cultural (such as temples) 

(Teleport, N.D.). On the other hand, Bangkok has a low rating for environmental quality according the 

(Teleport, N.D.) rating of Teleport, due to the low urban green density, drink water quality and air 

pollution. In Attachment 1, a general rating of living quality in Bangkok city based on interviews and 

surveys of people living in Bangkok is attatched.  

Demography 

Bangkok is the capital city of Thailand, and it is expected that it will be one of the world’s megacities by 

2030 (World Population Review, 2017). According to World Population Review (2017) there are currently 

9.790.000 people living In Bangkok. Population Density of Bangkok in 2015 is shown in the map on Figure 

1. Over the day the population rises to 15 million, because people from the surroundings area coming to 

Bangkok city over the day (World Population Review, 2017).  

Bangkok is a metropolitan city, it is home for different population such as Chinese, Japanese, European, 

Americas, Australians, Africans, Burmes and Cambodians. There are several groups in the country as a 

result of immigration and forced settlers. This includes the Vietnamese, Khmer, Northern Thai, Lao, 

Tavoyan, Malay and Mon. Regarding the (World Population Review, 2017) , the most ethnic minority 

group in Bangkok are the Chinese.  

 Because of the rapidly growth of the city with limited urban planning, Bangkok suffers from an 

inadequate infrastructure with limited roads and bad traffic that causes air pollution (World Population 

Review, 2017). 

 

Figure 1: Map of the population density in Bangkok. Source: (ArcGis, 2015), modified by: (van Oosterom, 
2018) . 
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Cultural analysis  
 

In this analysis the relation between the Thai cultural nature, water and urban development will be 

described.  

Bang-kok means “water hamlet of the wild plum tree” according to (B. Mateo-Babiano, 2012). Bangkok 

started as a fishing village, floating houses and man-made canal system in a forests characteristics 

environment (B. Mateo-Babiano, 2012). The canals network served as a transport-, communication 

network, public place for social activities and as a source of food for the inhabitant of Bangkok. (B. 

Mateo-Babiano, 2012).  An example of the cultural activities in the canals is celebrating and honour 

polytheistic deities such as River God through the Loy Kratong Festival and the Sakkawa Festival where 

the people sang songs while sailing (B. Mateo-Babiano, 2012).  The recreational use of the river was also 

common among the inhabitants, people used to swim in the river and joined water competitions, in the 

time when water quality of the river was good (B. Mateo-Babiano, 2012).   

 The Chao Phraya River is until this day well-known as the initial point of development and the 

largest artery for land and water sources development in Thailand (Global Water Partnership, 2017).  

Within the westernisation period, when European (and then the Chinees) began building roads long the 

river bed, shop-houses, universities and hospitals Bangkok had changed from a waterscape features to a 

landscape commercial use (B. Mateo-Babiano, 2012).  

 Now a day, “the delta plain of the Lower Chao Phraya has been heavily transformed for industrial 

use and intense rice cultivation which has left the only natural feature of thin strip of mangrove in the 

muddy tidal flats for coastal defence (ONWRC; UN World Water Assessment Program 2003).” (Global 

Water Partnership, 2017).  

 Anyway, the Thai cultural and the forest characteristics of Bangkok are still existing in the urban 

design and inhabitant’s traditions until this day. For example, the forest perception is demonstrated by 

the presence of diverse food vendors on the streets, with variety of tastes, smells and touch (B. Mateo-

Babiano, 2012). There are still festivals celebrating the river and the river is still used as a transport 

corridor. Bangkok canals are now mainly a tourist attraction through the history of Bangkok ( Vater, 

2017). Respect is still the key feature of Thai relations, both between people and the supernatural beings, 

example given: from (B. Mateo-Babiano, 2012), “some commercial establishments bring food in the 

morning to offer to the gods so that they may have higher profits for the day”. Thai still gives a high value 

to temples and holy places. The forest perspective is further illustrated by the high tolerant of the city 

and the flexibility of the urban design (B. Mateo-Babiano, 2012).  

 Thais lives in the current situation and are short thinking society, “no worry” is a common word 

in Thailand (Weiner, 2015). Thais also value beauty, and judge people and things first by their appearance 

and cleanness (Commisceo Global, N.D.). Walking is an important component of Thais daily routine, 

according to (B. Mateo-Babiano, 2012) 53% of Thais people take 1-3 walking trips a day. 32% of them 

stop along the pathway to ‘sit, take a rest, admire the scenery or look at a storefront’. The main aspects 

of Bangkok’s identity are the Bangkok's water-based culture and everyday religious spaces within urban 

spaces (B. Mateo-Babiano, 2012). Mateo-Babiano believed that reviving and ensuring street culture 

continuity from past to present is necessary to achieve street space sustainability. Hence, bringing the 

forest character and reviving cultural in Bangkok is necessary to achieve city sustainability.  
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Spatial analysis  
Bangkok, the capital of Thailand, is positioned near the sea at the Gulf of Thailand (Attachment 2). As 

shown in this appendix, Bangkok elevation lies low in comparison to the mountains who lies just 400 km 

north of the city. In Figure 2 you can see an overall elevation of the land where in Figure 3 with an 

altitude map is displayed how this height relates with its surrounding.  

 

Bangkok, once called “Venice of the East”, has turned into a concrete city with its collateral complications 

(Vanno, 2012). Due to the fast population growth, forest grounds are being destroyed (increase the risk 

of flash floods) and the water demand is increasing (Flood & Drought Management Tools, 2016). This 

urbanization (in combination with the city structure and weather) also partly effected the mean 

temperature in Bangkok that has been raised in 30 years with +1.75˚C (Arifwidodo & Tanaka, 2015). 

Densely populated areas with high buildings are found to be warmer in comparison with other area’s in 

Figure 2: Altitude map Bangkok (height taken 
above the mean sea level (MSL)), source: 
(Giao, Nutalaya, & Phien-wej, 2005) 

 

Figure 3: elevation map of Bangkok and its surrounding, 
source: (BKKBase Random Grumblings, 2011). modified by: 
(van Oosterom, 2018) 

 

Figure 4: The influence of the cities infrastructure on the (taken from the mean) temperature in Bangkok, 
source: (Bonafoni & Keeratikasikorn, 2018) 
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Bangkok. As you can see in the land use 

maps in Attachment 3 and Figure 4 the 

public utilities, industry, military 

infrastructure and the high dense 

residential zones are warmer than the other 

categories (Arifwidodo & Tanaka, 2015).  

Bangkok contains only 0.25%1 of 

parks, and an average of 0.70 m2 open 

green space a person (Vanno, 2012). 

Compared to other cities (New York for 

example is twice as small as Bangkok but 

got 10.12 m2 of green a person), it is the 

megacity with the least amount of open 

green space a person. Most of the green 

infrastructure, displayed in Figure 6, is used 

for agricultural purpose and are, according 

to Vanno, supposed to be meant for water 

storage in times of flooding. Interestingly are the green (water) 

detention areas that are scattered over Bangkok on mostly the east 

side of the river. 

 In the past few years Bangkok has known a rapid form of 

urbanisation which made the city almost 5 times as big than 30 years 

ago (see Figure 1). This growth began after World War 2 had ended in 

the late 1960 ‘s (Horayangura Unakul, 2012).Horayangura Unakul 

continues that due to this growth, agricultural land was being 

transformed in real estate, commercial development and the old 

channels where being transformed into road. Rapid urban growth led 

to non-planned leapfrog developments that makes functional 

infrastructure expensive and a challenge to provide. Figure 5 displays 

the division of the population density in the Bangkok metropolitan. This growth makes the accessibility 

an issue that the city is trying to resolve. Bangkok got an existing metro (Attachment 5) and river ferry 

(Attachment 4) services but this isn’t sufficient (Basu, 2017). The city is, because of this obstacle planning 

to implement are new additional metro networks to the existing system (see Attachment 5). 

    It is clear that the rapid urbanization has given the metropole Bangkok a few challenges on the 

way. The lack of properly planned infrastructure has led to relative unorganised structure of green and 

functional zones. Given this fact comes also the matter that a good vision for the long term for this city is 

a valuable aspect for a prosperous future. With the expansion of the public network the city makes a step 

small step towards a well-planned infrastructure. 

 

  

                                                             
1 100x(3970704 m2 green/1569000000 m2 Bangkok)= 0.25% 

Figure 6: green infrastructure map Bangkok, source: (Vanno, 
2012) 

Figure 5: urbanization in Bangkok, 
source: (Nuanla-Or, 2016) 
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Water system analysis  
Bangkok lies within the Chao Phraya river delta (Figure 7) where the Chao Phraya river flows from the 

Nakhon Sawan province, trough Bangkok, down to the bay of Bangkok (Singkran, 2017). The river divides 

itself into 8 smaller rivers along the way downstream (see Figure 8): Ping, Nan, Wang, Yom, Sakae Krang, 

Pasak and the Tha Chin (Flood & Drought Management Tools, 2016). The area of this delta is according to 

Singkran fairly flat with an overall substantial drop of 1,5 m per 100 km. The soil within Bangkok also 

plays a role in its water system. The first soil layer (12-16 m deep) in Bangkok contains a type of soft clay 

that is poorly permeable and thus has a low infiltration capacity (Giao, Nutalaya, & Phien-wej, 2005). 

Because of the combination of a small slope and the poorly permeable soil, the river to drain slowly and 

flooding’s will therefore take longer to discharge from the problem area.  

 The climate in Thailand is annually divided into two extremes, the monsoon rain season (may-

October) and the dry season (November-April) with an annual precipitation of 1.652 mm (Arifwidodo & 

Tanaka, 2015). The area of Bangkok needs to deal with a water shortage of approximately 400-500 

million m3 a year (Netherlands Embassy in Bangkok, 2016). This drought is increased in the past 10 years 

because of the exceptional precipitation pattern (The policy committee for water resources 

management, 2015). According to Flood & drought management tools (2016) there isn’t enough rain 

water and water from the dams in the dry season to avoid the salt intrusion from the sea, this causes the 

Chao Phraya river to turn brackish.  

 The average discharge of the Chao Phraya river is according to flood & drought management 

tools (2016) 718 m3/s and can handle up to 6-10 million m3 a day (Wallis, 2011). But because of the 

monsoon season the monthly discharges are very season bounded (Burnett, et al., 2007). This discharge 

varies from at most 5.561 m3/s (1995) to a minimum of 1.007 m3/s (1998) (Phamornpol, 2012). With its 

1.682 channels (locally known as klongs) the rivers in Bangkok have, according to Pharmornpol, a total 

length of 2,600 km and an average water level of +2 meter above sea level.  

  

Figure 8: The Chao Phraya river delta, source: 
(Singkran, 2017). 

Figure 7: Diagram of Chao Phraya river Basin, 
source: (Tantanee, Tovichakchaikul, & 
Wandee, 2018). 
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The klong channels receive a considerable amount of nutrients from: 

- Waste water discharges; 

- Shallow (polluted) groundwater discharges (especially during the rainy season) 

- Surface water discharges from diverse sources (Burnett, et al., 2007).  

 Highly populated areas of Bangkok pollute the rivers by its waste resulting into a increasing 

health risk and a degradation of the ecosystem (Flood & Drought Management Tools, 2016). These 

channels all discharge in the Chao Phraya river, which receives a great amount of these high nutrition. 

Because of the fact that Bangkok only can treat 40% of the grey waste of its total inhabitants, the rest of 

the wastewater ends up in the klongs polluting its environment (Horayangura Unakul, 2012). 

Horayangura Unakul continues that most treating plants only serve the east side of the river and are 

therefore under-serving the other parts of Bangkok (like the west side and the rapid growing suburbs). 

The sewers are now days 30 years old and not maintained properly. This causes for flooding’s when it’s 

raining over 40 mm/h (A rate where the system was used to designed for to handle) (Ruijvanarom, 2017). 

Interesting is the fact that Horayangura Unakul states that experiments showed that the more the klongs 

are being used, the bacteria concentration in the rivers can drop up to 30%. 

Bangkok’s worst flooding are originating mainly from 

the Chao Phraya River (Dunne, Jankaew, & Terry, 

2015). This happens according to them most of the 

time in combination with heavy precipitation during 

the monsoon season. They continued that because of 

the narrow width of the bay of Bangkok, storm surges 

don’t have a lot of influence on the Chao Phraya delta 

because it usually moves in an east-west direction.  

 The policy committee for water resources management (2015) says that Bangkok has to deal 

with floods that return 1-5 times every 10 years (and just above Bangkok 6-10 times every 10 years).  The 

floodwalls along the river’s bench that protects Bangkok are +3,5m (upstream), +3m (middle) and +2,8 

(lower) meter above sea level, which where elevated after the storm in 2011 and can handle a water 

level rise up to 60 cm (Phamornpol, 2012) (Na Thalang, 2015). The King’s dyke, constructed in 1983, 

(shown in Figure 9) protects a large part of Bangkok, but on the other hand diverts the water to the east 

(Chin Liew, Chye Ang, Gupta, & Song Chia, 2015). As showed in Figure 10, present flood protection is 

better in the centre of Bangkok compared to its outskirts. According to Horayangura Unakul (2012), most 

dykes have not been improved since their establishment and are only maintain by dredging. Horayangura 

Figure 9: expected worst case scenario flood levels if the 
dykes fail in Bangkok. Source: (Burt, 2011), modified by: (van 
Oosterom, 2018) 

Figure 10: flood risk map of Bangkok and its 
surroundings, source: (Burt, 2011) 
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Unakul continues that infrastructural implementations 

have blocked the drainage capacity of the city by building 

roads into pathways of canals. Together with the rapid 

urbanisation, this leads to substantial increase in 

impermeable surface that consequently leads to an 

increase in pluvial flooding (flood risk areas are shown in 

Attachment 6). Besides these walls the Thai government 

tries to reduce the flooding with reservoirs (see figure 2 

on the previous page): Bhumibol and Sirikit, 25 retention 

area’s (water storage: 12,88x106 m3) and 7 drainage 

tunnels (designed for 60 mm/h and storage for: 155,50 

m3) (Flood & Drought Management Tools, 2016)& 

(Phamornpol, 2012). These dams control 22% of the 

discharge down streams and serve mainly to store excessive water from the monsoon season to enhance 

the agriculture sector in times of the dry season (see Figure 8).  

 Metropolitan Waterworks Authority distributes its water supply (in 2013 440 L/day) to 91% of 

the Bangkok inhabitants (Dhakal & Shrestha, 2016). Other 9% are according to them private users that 

abstracts their own ground water, this on the other hand is forbidden in the groundwater act of 1997. 

The water quality is in general safe to drink and does meets its regulations (Metropolitan Waterworks 

Autority, 2017). But when the water is distributed it gets contaminated with bacteria (ecoli) that makes 

the water unsafe to drink, despites the high chlorine levels (Chardwattananon, Chayaput, Kordach, 

Wongin, & Wongpat, 2018). Bangkok gets its drinking water from deep well pumps which causes 

subsidence problems since 1900 (Giao, Nutalaya, & Phien-wej, 2005). It retrieves it groundwater from its 

second (Phra Pradaeng (-100m)), third (Nakorn Luang (-150m)) and fourth (Nonthaburi(-200m)) aquafer 

instead of its first (Bangkok). This is because its contains a high salinity and is also contaminated from the 

exposure due to development projects that are trying to raise the ground level of the city. They continue 

that the rate of deep well pumping decreased in 1980, but with the increasing urbanisation the city has to 

pump approximately 1.8 million m3 of groundwater a day (see the raise in demand shown in Figure 11). 

Nowadays the city has sunk over more than 2 meters since 1933 and is continued to do so. They say that 

their data shows that with every cubic meter of groundwater withdrawal, the city loses 0.10 m3 of ground 

on the surface. With the subsidence the risk of flooding, due to the decreasing ground level (1.4 cm a 

year) and an increasing sea level (4 mm a year), increases with its literally “sinking” Dykes (Na Thalang, 

2015). 

Bangkok is a thriving city with potential. The strongly divergent climate makes drought and floods an 

annual challenge to overcome. But with the existing infrastructure and the present increasing 

urbanization these challenges are hard to surmount which makes aspects such as: 

- A not entirely comprehensive network of waste water; 

- Polluted water channels; 

- A overall maintenance of infrastructure; 

- Old infrastructure; 

- Subsidence of 1.4 cm a year; 

- A rising sea level with 4 mm a year; 

- Slow discharge of water; 

- A poorly permeable clay soil; 

an everyday obstacle to deal with.  

  

Figure 11: Annual groundwater extraction in 
Bangkok, source: (Giao, Nutalaya, & Phien-wej, 
2005) 
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Policy & stakeholders analysis  
In this chapter the vision of Bangkok and the relevant stakeholders in Bangkok had been analysed.  

Policy  
The Municipality of Bangkok is developing plans and strategies to adapt to climate change and to improve 

the quality of the city. Important aspects for the research are from the future vision of the city of 

Bangkok and the Bangkok Master Plan on Climate Change. 

Bangkok Vision 2032  

The most relative aspects for the research from the “Bangkok Vision 2032” (Strategy and Evaluation 

Department, 2013) and “Vision 2032 Development plan”  (Strategy and Evaluation Department, 2013) are 

that Bangkok 2032 is a green city and safe city.  

Safe  

• Safe from natural disaster (Rain water can be drained within 30 minutes after the rain for 

90% of the total Bangkok area and Total Bangkok area is free from floods (see: Attachment 7 

for more details on disaster projects).  

1. Constructing large drainage tunnel.  

2. Organized to strengthen the flood defences along the Chao Phraya River.  

3. Improve the main canal.  

4. Improve sewers in the main street. 

 5. Procurement and construction cheeks. 6. Appropriateness Study and Environmental 

Impact (EIAunder the block and tackle coastal erosion Bang Khun Tien. 

• Free of polluted water and air  

• Better sanitation  

• Residents will be well prepared to handle natural disaster with a better tool, a better risk 

assessment and a more efficient emergency plan.  

• Fall back infrastructure system to cater to Bangkok dwellers in case of disaster  

Green  

• More public parks for people to relax and engage in more activities among family members 

and community members (no less than 40%  green of the total Bangkok area, (see 

Attachment 8 for more details about Green projects).  

• People will be closer to nature and learning to appreciate nature.  

• Buildings and public transportation will be more environmentally friendly.  

 

Bangkok Master Plan on Climate Change 2013-2023  

The department of Environment has presented the most important objectives from the Bangkok Master 

plan, regarding climate change management in Bangkok in (Jungrungrueng, 2013):   

• Efficient solid waste management and waste water treatment  

• Green Urban Planning  

• Adaptation Planning  

• Disaster Risk Assessment  
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Stakeholders 
The Municipality of Bangkok, Bangkok Metropolitan Administration (BMA), is the greatest water and 

spatial stakeholder with the highest position on the city level. The Municipality collect, and treat waste 

water, prevent floods and making area development plans and strategies. Metropolitan Waterworks 

Authority (MWA) is responsible for drink water treatment and supply. In this chapter the responsibilities 

and task of each stakeholder are elaborated.  

1. Bangkok Municipality (BMA)  

The relative tasks and responsibilities of the Municipality are divided on the departments below.  

• Department of Drainage and Sewerage (DDS)  

Responsibility:  drainage and sewerage.  

Tasks: “Being directly in charge of rainwater drainage, flood prevention and wastewater 

treatment” (The Department of Drainage & Sewerage, N.D.).  

• Department of Environment  

Responsibilities: Creating Bangkok as a green and clean city.  

Tasks: Increasing green spaces, urban landscape improvement, reduction air pollution (Bangkok 

Metropolitan Administration , 2010).  

• Department of City Planning  

Responsibilities: Prepares plans and collecting data 

Tasks: “offers the latest information about the city plans, city planning works, laws, building 

map, district map, Bangkok map upon request, and the information about the Bangkok 

regulations (such as construction prohibit, modification, or building according to The Bangkok 

Comprehensive Plan)” (Department of City Planning, 2017).  

2. The General Insurance Association of Thailand  

Responsibilities: determining flood risk areas.  

Tasks: developing maps and models for assessing flood risk (Thai General Insurance Association, 2016). 

3. Metropolitan Waterworks Authority (MWA) 

Responsibilities:  water treatment and supply    

Tasks: “Implement Water Safety Plan according to WHO standard by assuring the stability of water 

resource production and transmission, deliver professional water supply service to reach and balance 

stakeholder needs and improve people’s quality of life by expanding water services” (Metropolitan 

Waterworks Authority, 2018).    
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Problem definition  
Bangkok got several problems but the most significant problems from the analysis are the floods, losing 

the natural landscape and forest characteristics and the lake of public green and pollution.   

 The seasons in Bangkok are, as you can say, quite extreme. From May to October there is a lot of 

drought and from November till February there is a lot of precipitation due to monsoon-related storms. 

Additionally, due to Bangkok’s relative small slope, predominant (old) concrete infrastructure and poor 

permeable soil capacity the excessive water causes flood related problems that last long due to the slow 

discharge. These flooding’s originates mainly from the Chao Phraya river and return, in the centre of 

Bangkok, 1-5 times every 10 years or, for the outskirts of Bangkok, 6-10 times every 10 years. The king’s 

Dyke, located east of the river, ensures a major central part of Bangkok but on the other hand redirects 

the highwater towards the lefts area of the river. The subsidence of 1.4 cm a year and the rising sea-level 

of 4 mm a year causes the increase the risk of flooding’s origination from the river. Pollution of the river, 

and there for a degradation of the ecosystem, is also a major problem that primarily comes from high 

dense residential areas and not properly maintained sewers (which only covers mainly the east side of 

Bangkok and some parts of the west). Drinking water supply is distributed entirely over Bangkok but due 

to its distribution network its gets contaminated and is therefore unsafe to drink.  

 The overall land elevation in Bangkok is in general, taken from the sea level, between the 0 and 

+1 meters. Another interesting spatial aspect are that places like public utilities, industry, military 

infrastructure and the high dense residential zones are overall taken warmer than the average 

temperature in Bangkok. This is partly due to the rapid urbanization (since 1960) which degreased the 

amount of green in the City to only 0.25% green and 0.70 m2 of open places a person. This growth has 

also an impact on the accessibility within Bangkok.   

 Another aspect is that the population of Bangkok is growing rapidly with an inadequate 

infrastructure. Because of the urbanising and non-stop area development, Bangkok is losing their forest 

landscape and natural features. There is still forest characteristic in the streets of Bangkok, because of 

the presence of food vendors and streets flexibility, but there are not enough public green places.  

Bangkok is still a water-based society, but Thais aren’t close to the Chu Phraya river as before, because of 

the polluted water and urbanising on the river benches. The Municipality of Bangkok had written in 

Bangkok vision 2032, that Bangkok in 2032 have to be safe from floods with more public green areas and 

no water pollution or air pollution. 

Abstract of the main problems in Bang Phlat area: 
• flooding’s; 

• high residential -> poor river quality & increase in temperature; 

• little storage capacity in the area (due to the predominating impermeable terrain & soil 

infiltration capacity); 

• little accessible green space 

• loss of the old characteristic cultural essence of Bangkok 

 

Solution 
The solution for river floods consist of expanding the river storage capacity. To expand the river capacity, 

it is necessary to take some requirements into counts. These requirements are coming from the analysis 

chapter in this Rapport. The requirements consist of hard and soft requirements based on the analysis 

and a general description of the project.  
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Program of requirements  
The Program of requirements is a result of the General project describing points, vision and analysis. The 

requirements will form the base of the solution and design. The most important requirement, hard 

requirement, is placed at number one and number 10 is the least important requirement, soft 

requirement. Flood prevention   

1. More rainwater storage capacity in the river  

2. Better water and air quality  

3. So less as possible building removing  

4. Requirements of the residents in the focus area who have to move should be met  

5. Sustainability   

6. Bringing Khon Krungthep closer to the river  

a. Making the river accessible to residents  
b. Natural recreation  
c. Meditation  
d. Fishing 
e. Places to sit  
f. Walking, sports  

7. Quietness  

a. Rest  
b. Places to sit   

8. Cultural  

a. Bringing the forest characteristics and natural and water landscape  

i. Food vendors  
ii. Indigenous plants  

b. Temples  

9. Better view  

a. Better view from river to temple and from temple to river  
b. Better view from high residential area to Temple and from Temple to high residential area  

  



 

 

 

     

 

 

     

14 

The Green Temple Park, our vision of working with the water 
 Metropolitan Bangkok has to endure problems in the past few years. If one thing is clear it is that 

Bangkok major issues are lying within the floods, river quality, and spatial planning. The focus will be on 

tackling both those issues with one simple cohesive solution. Floods are now days something unwanted, 

but it can also be beneficial. The area of interest, Bang Phlat, is now days a crowded and concrete 

neighbourhood with little accessible green space. 

 The idea is that we want to use the floods in the advantage of the city and its inhabitants. With 

“The Green Temple park”, a park that is designed to be able to overflow in times you will create a place 

that can store a specific amount of water (and can prevent flood scenarios that happened once every 

couple of years). In times of overflowing the park will still be 

assessable after a specific rainfall event that happens once every 

couple of years. The park will be designed not only to endure water 

from the river but also to catch the rainfall in the area that flows 

directly towards the park. On the nature friendly rivers benches will be 

water purifying (indigenous) plants placed that will enhance the water 

quality of the river and increases the sustainability of its surrounding. 

These river benches shall have a small slope so that creatures that live 

in or near the water can easily excess the river, which also benefits its 

water quality. This will enhance the water quality of the Chao Phraya 

river and therefor the overall ecological qualities of the river. A 

healthier river means a healthier surrounding that benefits the city 

and its residents for now and in the future.  Additionally, with this park 

the overall temperature, caused by the high dense surrounding, will 

drop and a space of calmed will be created within this busy 

neighbourhood.  

 We understand the value of religion and therefor will give the 

current temples that are present along the river’s benches an 

imperative roll within the park. The temples will be connected through 

pathways that are pedestrians friendly within a green environment 

that will also be easy accessible for its surrounding. On this pathway 

there is space for pop-up vendors that bring back the old forest 

characteristics of Bangkok.  Additionally, due to its new small slope 

and the ecological enhancement of this part of the river, recreational 

fishing will be an ideal addition to the functions within the park. The 

park is also suited for the occasional festivals that celebrates the river. 

By reviving these characteristics of Bangkok, a more sustainable 

surrounding can be created. The ferry that stops on multiple spots at 

the park and the bridges that connects this part of town with the east 

side of the river are desirable network connections that activates 

people (residents, tourists, workers) from the other parts of Bangkok 

to visit to the park. This idea also fits the plans of the city’s council for 

improving the green infrastructure in the city. 
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Figure 12: Green Temple Park vision map. Made by (van Oosterom, 2018) 
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Area Development plan  
In this chapter the development plan of the Green Temple Park will be described.  

The Wetland, first and second plateau  
The park is divided in three parts, the wetland (located in the first plateau), first plateau and second 

plateau. The park is 250 meter width and 6380 meter long, and follow the Chao Phraya river. In Figure 13 

a map of a part of the area development plan is shown and impressions of the park are displayed  in 

Figure 15 and 15. In Attachment 9 & Attachment 10 you can find a bigger version of the map and 

impression.  

- The first part of the river, the wetland, is 6380 meter long and 20 meter width.  

- The second part of the park, the first plateau, is 6380 meter long and 185 meter width.  

- The third part of the park, the second plateau, is 6380 meter long with a minimum width of 45 

meter. The width of the second plateau depends on the buildings that will be removed, in some 

places there will be more area for the park available than the minimum area of 45 meter.  

The function of the wetland is to improve the water quality. The small slope will give the opportunity for 

water to interact better with the main land and makes it more assessable for people. The wetland and 

first plateau are separated through a grave pathway that can be used for walking. At the fishing points 

there will be piers for people to use to fish and interact in other ways with the river. The first plateau has 

a recreational function like it is the quietest part of the park. People can: lay on the grass, take a stroll 

over the gravel pathways, rest in one of the sit areas, meditate, get away from the crowed city centre, 

enjoying the overall view and the forest landscape or make a visit to one of the temples in the park. The 

current Temples in the park will be preserved together with the view from the water to the Temple. Trees 

will be positioned in a manner that doesn’t get in the way of the overall view. (Impression Figure 15)  

 The first and second plateau are separated through concrete partition that also will have places 

to sit. The partition has a flood protective function for a maximum rainfall event that happens once every 

2 years. In this way the second plateau can still be used in times of heavy precipitation. In times of 

scenario’s that surpass this maximum capacity, the second plateau shall gradually be filled with excessive 

water till the highest scenario of once every 20 years. Flood scenarios are further explained in the water 

management plan in the next chapter of this rapport.   

 The second plateau is the least quiet side of the park. There will be food vendors along sides the 

pathways. People can do their shopping or buy food from the vendors, while taking a stroll and enjoying 

the nature at the same time. There is enough room for the people to relax. The variety of food, smells 

and voices is one of the essential forest characteristics. Between the plateau and the food vendors, a 

grave path way will be placed with trees along the pathway, to separate the quiet part and the less quiet 

part of the park. Between the High residential area and the food vendor there will be a gravel pathway of 

minimum 4 meters width and green area of 20 m placed within no trees. Therefore, the view from the 

buildings behind the park will not be blocked and the residents of the area will not be affected by the 

voices and smells of the food vendors and park visitors.   
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Figure 13: Green Temple Park area development plan. Made by: (Zakka) 

Figure 15: Green Temple Park impression. Made by: (Zakka) 

Figure 14: other impression of the green temple park taken from the river, made by: (van Oosterom, 2018) 
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Measures  
The measures that has to be taken by implementing the Green Temple Park are written here below:  

Temples  

By improving the view from the river to the Temples, it will be easier to the tourists in the Ferry’s and 

other Ferry users to see the temples in the park and get attracted to visit the park and the temples. 

Temples will be connected with each other by gravel pathways. Temples will be also connected to land 

and river by gravel pathways.  

Partition  

Made from concrete and 0,4 m width, 0,4 m high and 6380 m long, that will be placed along the whole 

park.   

Wetlands with water purifying plants  

Plants that purifying water and it is preferred to be Thai indigenous plants.    

Gravel pathways  

The name said it all, Gravel pathways, water permeable pathways. The gravel pathways will be used to 

connect the Temples in the park and to make the park more accessible for people. Every 125 meter a 

gravel pathway will placed, so it will be easier for people to walk around in the park. The pathways have a 

minimum width of 1 meter, a logical width for two persons walking beside each other.  

Places for Food vendors  

Food vendors will be placed on Food vendor pathway of 3 meter width, but they will be not placed by the 

temples. Because Food vendors can block the view to and from the temples.   

Trees 

There will be indigenous trees placed on the park. By bringing the indigenous plants and tees to the 

landscape of Bangkok, the forest characteristics will be back to Bangkok. Trees will be carefully placed 

that it will not block the view from and to the temple and from the river to the park.  

Fish places  

Fishing places will be placed in the quietest zone in the park, where there is no Temples or Ferry stops. 

The purifying plants in the wetlands will also have a positive impact on the amount of fish in the river.  

Places to sit  

Sitting places will be placed along the food vendors, to make it possible for people to eat the food they 

buy from the food vendors or taking a rest from the shopping.  

Sitting places in the park will be placed so far as possible from each other to preserve quietness in the 

park.  

Sit places have to be made from waterproof material. 

Ferry stops 

Currently there are a lot of Ferry stops along the river, the Ferry stops will be preserved in the plan. 

Peoples and tourists, who will stop out of the Ferries can enjoy the park too. In this case the park will be 

accessible from water and land.    

Green Fingers  
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The park will be connected to the region by green streaks and flowers to invite people in the region to 

visit the park. Bridges between the park and the other side of the river will be decorated with flowers 

boxes like the bridge in Venice, Italy in 6. Streets from and to the park will be decorated by green streaks, 

like the green on the street in Arendswijk, Netherlands in Fout! Verwijzingsbron niet gevonden.7.  

 

Figure 16: Bridge with flower boxes. (Yoder, N.D.)               Figure 17: Green on streets. (Harelbeke, N.D.) 

Flood proof 

The park needs to be flood proof, that means that the ground behind the wetland must handle great 

amounts of water every 2 year. This can be achieved by strengthen it with for example geotextiles. Also, 

it is important that the area is cleaned of rubbish left after the flood that could damage the strengthen 

ability of the ground. The floors of the temples that are positioned within the park needs to be flood 

proof to withstand the power of the river’s discharge.  

Implementation and maintenance  

The park must be implemented and maintained by the Municipality of Bangkok (see stakeholders analysis 

here before).  

Plan impacts  

By the implementation of the park, there will be positives and negative impacts.  

Positive impact  

By the implementation of the park, the rainwater by heavy precipitation events can be stored in the park 

and prevent water safety. During drought, people can use the park for recreation, buying food from the 

food vendors, sport and relaxing.  

 The park within the indigenous plants and trees and food vendors, will bring the forest 

characteristic and the water and nature landscape back to Bangkok. Thai will be closer to the Chu Phraya 

river like before. The river will be more accessible to residents.  

 The park will also meet the vision of Bangkok 2032 (see policy analysis chapter) for having more 

public green area’s and having cleaner air and water.  

Negative impact  

The area, where the park will be implemented, is a high residential area. So, people must move to 

another location in order to implement the Green Temple Park. It is relatively normal in most of the 

scenarios for that for the implementation of flood prevention houses has to be removed. In this case it is 

important because it ensures the safety of the entire neighbourhood.  An example of moving people 

regarding water safety of the whole the area is the Dutch project “Space for the river” in the Netherlands 

(Rijkswaterstaatt, N.D. ). People will accept moving to another part within Bangkok only if they will get a 

neighbourhood with a similar or better living quality than their currently neighbourhood. Demands of 

people regarding moving have to be met.  
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Water management plan  
As you can see in Figure 18 the area Bang Phlat 

slopes from west to east down to the river. The 

maximum elevation is +1.5 m above sea level and 

the lowest ends in 0 meter. The arrows in this image 

are the predicted flow directions of the rain, which 

indicates that precipitation eventually moves from 

west to east towards the Chao Phraya river. From 

the figures that we collected (See Attachment 11) it 

can be concluded that the maximum precipitation 

that this area today can handle is only 6 mm/h. 

The park will follow the river’s bench and therefore 

will be approximately 6.380 m long. The maximum 

level that the water can rise (seen from the sea 

level (0m)) is +0.6m (Phamornpol, 2012). This will 

be the maximum height of the park because if the 

water level rises beyond that point it will overflow from the rivers on the streets (which is something that 

needs to be prevented). Another reason, that also is mentioned in the beginning, is that the precipitation 

that falls in the neighbourhood now slowly drains towards the Chao Phraya river. If the park would be 

higher than +0.6 m the possibility exists that water in the neighbourhood cannot naturally flow into the 

park (and therefore still causes pluvial flooding’s). Due to these numbers the park shall look as followed 

(detailed is shown in Attachment 12): 

 

 

The park shall be divided into two sections (As we call 

them: plateau’s) which can store a specific amount of 

water designed for two precipitation scenarios’ taken 

from Figure 199. A rainfall event that happens once 

every two year, shown in figure 2, has an intensity of 

38 mm/h. To store the water from such an event there 

will be needed a storage of 377.987,8 m3 for the whole 

neighbourhood. The first plateau, that lies aside the 

river needs to have the following dimensions in order 

to store all the water:  237 m wide, a Partition that 

divides the two plateaus of 0.1 meter and 0.4 m high 

(including the partition). With these numbers (also 

found in the excel in Attachment 11) you will get a very small slope of 1:790 and a total storage capacity 

of 378.015 m3. When a rainfall event is happening that occurs (according to figure XX) once every two 

years the park will look as followed (detailed is shown in Attachment 12): 

Figure 18: Elevation of the Area Bang Phlat with 
predicted flow directions of the precipitation. 
Source:  (BKK Base, 2011), modified by: (van 
Oosterom, 2018) 

Figure 19: precipitation intensity curve of 
Bangkok, source:  (Babel , Shrestha, Vojinovic, & 
Weesakul , 2017) 
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The second plateau shall only be 13 m wide and 0.3 m high. The reason that this plateau is smaller comes 

from the fact that it will also use the storage capacity from the first plateau and that these together can 

store massive amounts of water. This plateau can Therefore store rainfall events that happen once every 

20 years with an intensity of 65 mm/h. This plateau shall be able to store 697.015 m3 (696.047,8 m3 

storage needed for this scenario) excessive water in the neighbourhood. To prevent that the water comes 

directly near the houses and to increase the storage capacity, the last 0,40 m will be also a partition of 

0.10 m high (which results in a small slope of 1:65). When a rainfall event is happening that occurs 

(according to figure XX) once every twenty years the park will look as followed (detailed is shown in 

appendix 12): 

 

To get the water out off the second plateau small discharge pipe’s 

(that can only let the water out from the second plateau) shall be 

implemented along sides the partition, see Figure 20 for the more 

detailed. There will be a total of 1276 pipes that will discharge 

together a small amount of 0.205 m3/s towards the first plateau. 

With this rate, it would take approximately two days to discharge 

the total the amount of water behind the partition.  

 

Other additional functions 

Along sides the river will be planted water purifying native plants that increases the water quality and 

wildlife in and around the river. The species depends on how much moist they need, the kind of wildlife it 

wants to attract and its water purifying abilities. This will create a natural dynamic surrounding that 

enhances the quality of the river and the park (and its surroundings).  

 

 

 

  

Figure 20: dimensions of the partition 
and the pipe, made by:  (van Oosterom, 
2018) 
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Feasibility statement  
The technique in the design is simple, the real challenge in the design are the housing and buildings that 

has to be removed regarding implementing the park. The financially feasible of the project is at this 

moment hard to make concrete. The project could get expensive due to the fact that residents that live 

within the development area has to be relocated, the area has to be completely redeveloped and 

afterwards being maintained. In the Netherlands a similar project is already implemented called, space 

for the river, where also people had to be relocated to ensure for the safety of the whole region (and the 

neighbouring regions). Residents of the focus area will only cooperate if they get a better houses and 

neighbourhoods.  

Another challenge is the maintenance of the Park. Without good maintenance the park will lose the flood 

storage function and will be not able to store water during heavy rain event. The city of Bangkok had to 

make a clear contract with different departments regarding the maintenance of the park. Because the 

park is multifunctional (both flood protection function and recreational function), different departments 

will be responsible for the park maintenance. Example given: after every flood the plants and trees in the 

park need to be checked up on health and when necessary cleaned. The maintenance  

 Finally, the water safety is more important than other social aspects and by implementing of 

flood preventive project in Bangkok there are people who should move. There is not enough space by the 

river benches to implement projects without the need of removing houses and buildings.    

Discussion & reflection  
The literature that are used for the analysis and design are based on scientific literature. It’s important 

that the current rain model, used in the Watermanagement plan, is based on recent research within 

Bangkok and older acquired data. It is important that models are being made that are designed not only 

for the current precipitation scenario’s, but also future expected. This is because the changing climate 

effect these weather patterns and influences the current precipitation rate per scenario. 

 A study about the resident in focus area will helps by collecting supporters to support the 

implementation of the park. Talking with the residents and discussing the opportunities is mandatory in 

such projects.  The key to success can be in letting the residents that live within the development area be 

involved early in the project. 
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Attachment  

Attachment 1  
Life Quality in Bangkok and the environmental quality of Bangkok in details, source (Teleport, N.D.).  
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Attachment 2   
Map with an overall 

wide view of the 

position of Bangkok 

and its surroundings. 

Source: (Gisthai, 2015), 

modified by: (van 

Oosterom, 2018) 
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Attachment 3 
Landuse within Bangkok, source: (Arifwidodo & Tanaka, 2015) 
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Attachment 4 
Present ferry routes over the Chao Phraya river, source: (Bangkok.com, n.d.), (Cavanagh, 2012) 
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Attachment 5 
current and planned metro network, 

source: (Urbananalyse, 2012) 
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Attachment 6 
Flood risk map of Bangkok, source: (ArcGis, 2016), modified by: (van Oosterom, 2018)  
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Attachment 7 
Free from (water) disasters targets and projects, source: (Strategy and Evaluation Department, 2013)  
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Attachment 8 
Green projects, source: (Strategy and Evaluation Department, 2013)  
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Attachment 9 
Area development plan map. Source: (Zakka) 
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Attachment 10  
Impression of the Green Temple Park. Source: (Zakka) 
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Attachment 11  
Water management plan calculations, made by (van Oosterom, 2018). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: all these numbers are based on scientific information or calculated in ArcGis. 

Old situation 

• Impermeable: 

-> An accepted storage height: 2 mm 

Area: 11.173.800 m2 

Storage: 11.173.800 x 0,002= 22.347,6 m3 

• Permeable: 

-> An accepted storage height: 5 mm 

Area: 560.000 m2 

Storage: 560.000 x 0,005= 2.800 m3 

• Surface water: 

-> The water level in the Chao phraya can rise up to a maximum of +600 mm (Phamornpol, 

2012). The rivers in Bang Phlat are directly linked to this river and therefor it can be said that 

these smaller rivers also could handle a rise of +600 mm.  

Area: 46.200 m2 

Storage: 46.200 x 0,6= 27.720 m3 

Atmosphere Precipitation= 6 mm/h 
Mean evaporation= no data 

Total area= 11.780.000 m2 

Impermeable 

Area: 11.173.800 m2 

Rough Storage capacity:  

0,002 m 

Total storage: 22.347,6 m3 

Permeable 

Area: 560.000 m2 

Rough Storage capacity: 

0,005 m 

Total storage: 2.800 m3 

Surface water 

Area: 46.200 m2 

Rough Storage capacity: 0,6 

m 

Total storage: 27.720 m3 

Chao 

Phraya 

Maximum  

discharge: 

20.019,6 m3/h 

Sewer system 

It is assumed that there 

isn’t a proper sewer 

system or that it doesn’t 

have any storage capacity 

Subsurface 

Soil: low permeable clay 

  because of the low permeability there is little to no infiltration capacity 
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• The river: 

-> The maximum discharge in the Chao phraya can be according to Phamornpol (2012) 5.561 

m3/s (=20.019,6 m3/h).  

• Current maximum precipitation the area can handle: 

Total area: 11.780.000 m2 

Total storage: impermeable + permeable + surface water + discharge 

          : 22.347,6 + 2.800 + 27.720 + 20.019,6 

          : 72.887,2 m3/h 

max Precipitation (mm/h): 
𝑚2

𝑚3

ℎ

 

          : 
11.780.000

72.887,2
 

          : 0,006 m/h -> 6 mm/h 

 

Improved situation 

• Impermeable: 

-> due to the new park 1.428.000 m2 of paved area will be used for the park 

-> Used a standard accepted storage height from our study: 2 mm 

Area: 11.173.800 m2 – (1.595.000-15.000) 

Storage: 9.593.800 x 0,002= 19.187,6 m3 

• Permeable: 

-> due to the new park 12.600 m2 of green space will be used for the park.  

-> Used a standard accepted storage height from our study: 5 mm 

Area: (560.000-15.000) m2 

Storage: 545.000 x 0,005= 2.725 m3 

• Surface water: 

-> The water level in the Chao phraya can rise up to a maximum of +600 mm (Phamornpol, 

2012). The rivers in Bang Phlat are directly linked to this river and therefor it can be said that 

these smaller rivers also could handle a rise of +600 mm.  

Area: 46.200 m2 

Storage: 46.200 x 0,6= 27.720 m3 

• The river: 

-> According to Phamornpol (2012) the maximum discharge in the Chao phraya can be 5.561 

m3/s (=20.019,6 m3/h).  

696.047,8 
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The exel calculations for the improved situation, and how big the two plateaus will be:  

 

pipes

every X meter a pipe 5 m

total amount of pipes 1276

chosen diameter 0,05 m

wet surface (A) 0,001963495 m2

Hydraulic radius ( R ) 0,0125

1) Kn (galvanised steel pipe) 0,1

discharge per pipe(Q) 0,00016 m3/s

total discharge 0,205 m3/s

time to discharge 2,409                   days
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Attachment 12 
The scenario's zoomed in on partition 2, made by: (van Oosterom, 2018) 

 


