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utive summary

THE VISION FOR THIS CASE STUDY IS
CREATING AN URBAN SANCTUARY THAT
SEAMLESSLY INTEGRATES WITH THE
MODERN CITYSCAPE WHILE MANAGING
CANAL FLOWS AND WATER QUALITY

IN HEAVILY BUILT UP URBAN AREAS.

Case study context

Makkasan is in the heart of Bangkok and surrounded by major shopping, residential high rise and
commercial sites. The 497-rai land parcel was gifted to the railway authority (now the State Railway of
Thailand — SRT) by King Chulalongkorn (Rama V) to be a transport hub. Until the early 1980s,
Makkasan was the biggest hub of train production in Southeast Asia, and still has repair yards and
workshops. However, much of the railyards have been left undeveloped, and include open space,
tracks and warehouses for construction, maintenance and storage for trains and rolling stock. This
has created a uniquely green space in the centre of Bangkok with large fallow areas, and lakes and
wetlands that detain and retain waters before they recede (or are pumped) to the canals and river.

In recent decades, Makkasan has faced increasing pressure from urban development, and there are
plans to develop a High Speed Rail (HSR) project linking 3 gateway airports — Suvarnabhumi in
Samut Prakan, Don Mueang in Bangkok and U-Tapao in Rayong. SRT is also exploring options to
lease some land for development. By contrast, civic groups have advocated for preserving the area’s
urban heritage and environmental value for future generations. The presence of SRT employees and
informal settlements also contributes to the complexity and sensitivity in developing Makkasan.

HM King Bhumibol deemed Bueng (Wetland) Makkasan as the kidney of Bangkok, serving as a
‘Kaem Ling’ (or ‘monkey cheek’, a flood control measure named by the late King Rama IX).
Developing the HSR will require infilling Bung Suedam pond (north of Zone C), and the Bangkok
Metropolitan Administration (BMA) requires this lost flood detention capacity be replaced and the
canal reconnected to Bueng Makkasan. The plan is to expand existing ponds and manage canal
flows, water quality and flood waters in the surrounding areas under new development.

Following proposals from residents, the union and local groups, SRT is considering how Zone C can
be preserved and further developed as a green area linking and extending water management, public
green spaces and parks in Bangkok. The area is prone to flooding from surrounding canals, the Chao
Phraya River and stormwater from roads and hard surfaces in and around the site. As the area is
surrounded by important transport corridors (rail, road, fast train, canals), urban heat is an issue.
Water quality is also a concern, with grey and black water entering both canals and ponds.




Range of options considered

The Resilient Urban Centres and Surrounds (RUCaS) team has collaborated and consulted with the
BMA, SRT, Urban Action, Community Organization Development Institute (CODI) and the State
Railway Workers Union of Thailand (SRUT) to explore options for a dynamic, accessible area within
Zone C that delivers multifunctional benefits beyond flood detention.

The case study was developed as an input to broader consideration of options for the future of
Makkasan. Developing Zone C must be integrated into the area’s wider development in a way that
respects Makkasan'’s history, the rights of people currently living there and the significant consultation
and collaboration already completed. An example is the master plan developed by Urban Action with
SRUT, following extensive consultations with communities over 3 years.

Within this context, this case study proposes a vision for Zone C encompassing nature-based
solutions (NbS), nature play, enhanced economic activity, amenity and biodiversity across 2 zones:

e Eastern Zone is designed as a wetland park with surface and subsurface wetlands, lakes
and forest.
e \Western Zone is designed as a forest park with sport facilities and forested areas.

Throughout the site, NbS will be integrated into the landscape; this includes overlaying water and
nature play for children and creating a multifunctional, accessible and multidimensional oasis. The
design also aims to mitigate noise pollution from the adjoining road, create a cooling environment and
enhance evapotranspiration.

Following consultation with government and community groups, a more detailed concept was
developed for the Eastern Zone wetland park focusing on meeting BMA'’s requirement to replace flood
detention capacity expected to be lost through development of other parts of Makkasan. This was
done via floodable open space/parks that also:

e add water quality treatment that contributes to improvements in the wider canal system

e improve public amenity and attract economic activity to the area by providing access to higher
quality green and blue space in the centre of Bangkok

e mitigate urban heat by providing cooling shelter against extreme heat waves

offer diversified urban ecology and amenity

e sequester additional carbon contributing to greenhouse gas reduction targets.

Valuing benefits and costs and comparing results

The case study illustrates how measures to ensure accessible and inclusive site improvement can be
cost effectively integrated in design, delivery and maintenance. The benefit—cost analysis (BCA)
results focused on the Eastern Zone wetland park:

e The focus was on improving the planned development of flood storage capacity in the Eastern
Zone to provide benefits beyond flood detention.

e The BCA compared the costs and benefits of the proposed wetland park with a ‘do nothing’
scenario for Zone C.

e The analysis has been prepared without considering Makkasan’s wider development and can
be an input to further analysis of the whole area.

e Benefits included in the analysis included the following:

o Increased economic activity with people staying around the pond area e.g. an
additional 10% of people within a 15-minute walk purchasing additional food and
beverages. This effect is anticipated to increase over time with additional
restaurant(s)

o 20% increase in amenity and recreation for people living in and within a 15-minute
walk of Zone C due to improved access and environmental quality

o 20% increase in biodiversity value within the wetland park, which can benefit the
whole community



o Reduced temperatures with the combined green and blue space, along with carbon
sequestration.

e Costs required to develop the wetland park include earth works, planting around the edge of
the pond, hydraulic connections, surface wetlands, playground equipment and an interactive
water fountain, tree planting, footpaths, boardwalk and park furniture. Cost estimations over
20 years projected most costs being incurred in the first 2 years due to construction and
landscaping. The aim is to have sufficient time to accommodate the priorities of local
communities and minimise inconvenience during construction.

e The overall benefit—cost ratio (BCR) is 1.20, which means that for every Thai Baht (THB)
invested, the expected return is 1.20 THB.

Sensitivity testing suggested this result was quite sensitive to the assumptions used, so key costs and
benefits should be further investigated as part of finalising plans. Further, the wetland park investment
was considered on a stand-alone basis and adds value to an area with existing green space. When
integrated into the broader plans for Makkasan (including the Western Zone and Central Canal), the
volume of people attracted to the area would rise significantly, increasing the benefits realised.

Funding and financing

The proposal provides benefits for both BMA (in managing waters and public parks) and SRT as the
landowners and stewards, as well as developers of the wider Makkasan site. Further, there are benefits
for people currently living in and around the area beyond flood control with improved water quality,
biodiversity and amenity.

Investment from BMA and SRT will provide:

e floodable open space to create flood storage and improved water quality provided by NbS
(such as constructed wetlands), reducing long term management costs for BMA

e cleaner, safer, accessible public spaces and waterways that add value for existing and future
residents in the greater Makkasan area, as well as enhancing amenity for existing and
surrounding residents and businesses

e improved quality of water, along with expanded safe and cool green areas that can also
support increased visitors to the site, which in turn benefits local businesses.

The broad range of benefits, together with the diverse public and private sector interests involved,
offer the potential for a broad range of innovative funding and financing opportunities. However, these
options must be considered further as Makkasan’s development becomes clearer. Any development
will also need to consider the existing informal communities and SRT employee households.

Upscaling

The Makkasan site development presents a model that contributes to realising the BMA policy
aspirations for 15-minute parks and planting an additional 1 million trees. It also incorporates
significant NbS functions into a highly urbanised centre of Bangkok — linking water and flood
management functions. The site itself responds to developments in other parts of Makkasan that will
infill wetlands and open space for building developments and transportation upgrades. It replaces
detention capacity from these areas and better connects it to the existing flood management
strategies and infrastructure — in this case bringing increased treatment and smart management.

The RUCaS case study supports existing master plan developed by Urban Action with SRUT. The
approach can be incorporated into this master plan and further development plans for the area to
maintain green and blue space for current and future generations.
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Methodology

This case study is one of 8 being developed by the RUCaS program. Each case study follows the
same 5 step process summarised below in Figure 1 (also see Appendix 1).

Define your urban context )

Vv

y 4

Consider a full range of options
| 4

y 4
Identify and value benefits and costs

-
¥ 4

Compare and evaluate options
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Identify funding and financing
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Figure 1. Integrated Urban Climate Management framework

Source: RUCaS project team
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Social economic and environmental considerations

Case study area
Makkasan is in central Bangkok’s Ratchathewi district, next to the Makkasan Airport Rail Link and
Makkasan Station. The case study site is within land owned by the SRT (Figure 2), specifically

Zone C (Figure 3).
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Figure 2. Makkasan area

Source: State Railway of Thailand (SRT).
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Figure 3. Water transport and storage within the Makkasan area of Bangkok

Source: RUCaS project team.

SPATIAL SCALE

The Makkasan site is classified as precinct scale for the application of NbS.

Precinct

AREA TYPE

Makkasan is classified as a delta city due to its position within the river basin and proximity to
various industrial and transportation infrastructures.

Scope

The case study provides a vision for Makkasan Zone C. However, the detailed BCA focuses on the
water system to improve drainage and flood retention, as well as enhance biodiversity, improve water
quality and increase public amenity. The analysis also emphasises the link between the wetland park
and Makkasan’s wider water system. Resettlement options are not part of the BCA.
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This refined focus followed meetings with various stakeholders including CODI and Urban Action on
the formal and informal households, and the BMA Department of Drainage and Sewerage to better
understand the flood capacity, drainage direction and planned linkages to the Makkasan wetland.

The BMA invited the RUCaS team to participate in the case study, to help identify options to replace
flood retention capacity that would be removed as part of a planned HSR project.

History and context

In the early 1900s, the Thai Railways Maintenance Centre was moved to the Makkasan area, to a
497 rai! land parcel gifted by King Chulalongkorn (Rama V).? Makkasan was southeast Asia’s largest
train production hub until 1983, when local production ceased.® Now, the site is a place for preserving
old locomotives and carriages for future generations.* Much of the land is abandoned, creating a
uniquely green space in the centre of Bangkok.

Makkasan remains important to the local economy, as a major commercial centre and a transport
hub, with the Bangkok Airport Rail Link to Suvarnabhumi Airport and inter-city buses to Ayutthaya,
Pattaya and Hua Hin. Ratchathewi offers a range of residential, hospitality, tourism and lifestyle
options supported by modern infrastructure. However, it also has several informal settlements.

Now, Makkasan faces increasing pressure from urban development, reflecting its location and the
high value of the land (an estimated TBH 3 million per square ha). Proposals include a mixed-use
area comprising commercial, residential and green spaces.

Under current plans, SRT allocated 150 rai (0.24 sqg.km.) to the developer of the Highspeed Rail
Linking Three Airport Project (HSR) linking 3 gateway airports -- Suvarnabhumi in Samut Prakan, Don
Mueang in Bangkok and U-Tapao in Rayong.%6. However, Makkasan remains a contested site due to
its historical importance and ongoing debates about its best use.

As the last big area of public land in Bangkok, civic groups are pushing for a proper master plan to
preserve historical and environmental values for future generations.” For example, the Makkasan
Hope project — a social media campaign by — advocated for creating a park that includes a ralil
museum and preserves many of the old buildings.8

Urban Action with the SRUT developed a comprehensive master plan that aligns with development
plans and the UN Sustainable Development Goals (SDGs). The plan envisions the Makkasan wetland
as a ‘Kaem Ling’ (or ‘monkey cheek’) for flood control, and as a ‘Bangkok Kidney’ to rehabilitate and
filter water. The master plan splits development into 2 phases:

e Short-term actions include upgrading the railway, developing the Makkasan Wetland including
excavating a new canal connecting the wetland with the Saen Saeb Canal, and developing a
new housing area for SRT staff and local communities (Figure 4).

e Long-term activities include developing a new urban rainforest garden and elevated parkland,
developing a Creative Economic and Cultural Heritage Area, upgrading the Makkasan
Factory area into a major transport hub, and developing the Thai Transport Museum, Rail
Innovation Centre and Global Medical Centre (Figure 5).°

1 P Charoensuthipan (2019). ‘Makkasan land plans trigger rally’. Bangkok Post.

2 R Chandran (2019). ‘Mall or park? In crowded Bangkok, ‘last’ open space stirs debate’. Reuters.

3 P Lassus (2020). ‘Makkasan Train Factory: an attempt to preserve Bangkok’s urban heritage’. Documentation Issues, 63(2):
80-84.

4 P Janthong (2019). ‘Chugging into history’. Bangkok Post.

5 Urban Action and State Railway Workers Union of Thailand. Makkasan Wetland Development Master Plan.

8 P Charoensuthipan (2019). ‘Makkasan land plans trigger rally’. Bangkok Post.

7P Lassus (2020). ‘Makkasan Train Factory: an attempt to preserve Bangkok’s urban heritage’. Documentation Issues, 63(2):
80-84.

8 The National (2019). ‘Bangkok battle over land a sign of pressure Asian cities face’.

9 Urban Action and State Railway Workers Union of Thailand. Makkasan Wetland Development Master Plan.
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https://docomomojournal.com/index.php/journal/article/view/35/16
https://www.bangkokpost.com/life/social-and-lifestyle/1732047/chugging-into-history
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https://docomomojournal.com/index.php/journal/article/view/35/16
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1 — Train Factory, Elevated Railroad Yard 4 — World-class Medical Hub 7 - SRT High-rise Residence

2 - Office Building 5 - SRT Collective Housing 8 - Creative Eco-District
3 - SRT & Labor Museum 6 - Cultural Houses & Floating Market 9 - Affordable Housing 19

Figure 4. Development Plan for SRT Land / Living Quality & Environment (Short-Term Plan / Phase 1)

Source: Urban Action and SRUT.
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Figure 5. Development Plan for SRT Land / Living Quality & Environment (Long-Term Plan)
Source: Urban Action and SRUT.

The master plan reflects extensive consultations over 3 years with communities, and has been
presented to the BMA and SRT Governors. It identifies an area for informal settlers, and allows for
continuous SRT maintenance activities. It proposes a connector pond and additional wetland loop to
compensate for the loss of the Sue-Dam pond which will be filled for the Makkasan HSR project.
However, to date it has not been endorsed by SRT as the main master plan to guide development.



Makkasan Zone C Departure Park — Bangkok, Thailand — Case Study Report 14

Residents — SRT employees and informal communities

The majority of the 252 SRT employee houses in the area are in Zone C, some of which are old
wooden ‘heritage’ houses. Because employees manage railway operations, relocation is challenging.
Currently, there is no plan for the SRT staff housing area. However, any relocation of staff may need
to be planned in phases, so houses and infrastructure can be built in a suitable location first.

Several informal settlements have established along the train line in Zone C, accommodating 1,000 in
305 households. If, how and when resettlement will occur is uncertain. Past resettlement initiatives
have been unsuccessful due to high costs and community unwillingness to relocate. Government
agency CODI is registering these informal households as a first step.

The Urban Action/SRUT master plan for Zone C proposes residential areas,. The aim is to avoid
resettlement through careful analysis during early project design and siting. Globally accepted
principles for project-induced resettlement emphasise respecting human rights and the wellbeing of
displaced individuals, ensuring fairness, transparency and equity, and improving the livelihoods and
living standards of resettled and host communities. Particular attention should be paid to groups that
may face increased vulnerability. Addressing this vulnerability involves integrating gender equality,
women’s rights, disability inclusion and social inclusion throughout the project’s impact assessment,
process design, community engagement and consultation activities. If resettlement cannot be
avoided, efforts should focus on minimising, mitigating and compensating for impacts.

Understanding the implications of resettlement is also crucial for project sponsors to develop
appropriate budgets and plans, which is essential for securing financing.

Environmental considerations

The Bueng Makkasan pond has a surface area of 147,200 m?, with width of 600 m and a depth of

15 m. The pond is at the end of a polder system that includes 6 drainage areas (Figure 6). Water from
the 2 canals (Sam Sen and Saen Sab) and the catchment area is channelled through the drainage
pipe network (0.8-1.2 m in diameter) to a tunnel intake and eventually pumped out to the Chao
Phraya River.

o
)\ — £
b2 32 Legend
¢ o Canal
ana
o2 ¢
Wil PR NLE B T N meesEE) > (anal Route
2 . Tunnel
" ® @ Wastewater Treatment Plant
L) s LT Wastewater Treatment Area
s ° Water Pump Station
@ @ Sluice Gate and Water Pump station

Figure 6. Makkasan is located at the end of the polder 6 drainage system before water pumped to the Chao
Phraya River

Source: RUCaS project team.

The pond receives wastewater from the SRT factory which contains some heavy metals such as
manganese, iron, zinc, copper, lead and cadmium, diffused domestic wastewater from commercial
buildings and residential areas through the 2 canals, and stormwater runoff. Residential development
has been encroaching on the pond and canal areas, further obstructing canal flow and the pond’s
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storage capacity. Compounding the pollution problem is dumped rubbish, including rotten debris,
papers, plastics, bottles and dead animals.

The site is also close to major green spaces in central Bangkok — Benjakitti Park, Lumphini Park and
Chulalongkorn Park. So, any development should respect the historical connections and values.
Current drainage of water from Makkasan Wetland to Suer Dham Wetland and Saen Saeb Canal is
far from full capacity, and SRT is planning to transfer part of the rail factory including railways and part
of Suer Dham Wetland to the private company managing the HSR project.

Climate risks and vulnerability

Makkasan'’s low elevation makes it vulnerable to fluvial and coastal induced flooding due to
overtopping of embankments along the Chao Phraya River. Pluvial flooding risk is also evident, with
inadequate local drainage due to rapid urbanisation, encroachment of Sam Sen and Saen Sab canals
and Bueng Makkasan pond, and garbage dumping.

Detailed climate risks for the Makkasan site were outside the scope of this case study. But, the area
can be expected to experience many of the issues affecting wider Bangkok, relating to precipitation
patterns, weather-related disasters, sea level rise and urban heat:

e By the 2090s, the average temperature is projected to increase by 0.95°C—-3.23°C above the
1986-2005 baseline, with the rate of warming dependent on the emissions pathway.°

e The 2017 Global Climate Risk Index showed a temperature increase of 4°C would result in
severe flooding, with 40% of the city being inundated by an extreme rainfall event by 2030
and 70% by 2080.%!

e Continued sea level rise of 1.2 cm per year could see the waterline creep inland by about
1.3 km every year if nothing is done to protect Bangkok's shoreline.1?

e Bangkok is built on the Chao Phraya delta with multiple arms of the river flowing to the Gulf of
Thailand. The city is sinking by 1-2 cm a year, reflecting its location on soft clay, urbanisation
and excessive groundwater extraction.'3

e Urban heat in Bangkok is an ongoing and growing problem. Between 1991 and 2016, as urban
expansion and density increased, Bangkok’s heat intensity rose by 5°C.14

Figure 7. Vehicles wade through floodwater Bangkok

Source: Nutthawat Wicheanbut — Bangkok Post PCL.

10 World Bank Group and the Asian Development Bank (2021). Climate Risk Country Profile: Thailand. Bangkok:
World Bank.

11 R Gluckman (2019). Bangkok: The sinking city faces sever climate challenges. UNDRR Prevention Web.

2 Bangkok Post (2023). Bangkok is still sinking, and fast!

13 R Gluckman (2019). Bangkok: The sinking city faces sever climate challenges. UNDRR Prevention Web.

14 D Khamchiangta and S Dhakal (2020). ‘Time series analysis of land use and land cover changes related to urban health
island intensity: Case of Bangkok Metropolitan Area in Thailand’. Journal of Urban Management, 9(4): 383—395.



https://climateknowledgeportal.worldbank.org/sites/default/files/2021-08/15853-WB_Thailand%20Country%20Profile-WEB_0.pdf
https://www.preventionweb.net/news/bangkok-sinking-city-faces-severe-climate-challenges
https://www.preventionweb.net/news/bangkok-sinking-city-faces-severe-climate-challenges
https://www.preventionweb.net/news/bangkok-sinking-city-faces-severe-climate-challenges
https://www.bangkokpost.com/thailand/general/2499786/bangkok-is-still-sinking-and-fast-
https://doi.org/10.1016/j.jum.2020.09.001
https://doi.org/10.1016/j.jum.2020.09.001
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Recent heat waves throughout the Mekong region illustrate the potential impact of changing weather
patterns linked to climate change.!® Residents in built-up areas are particularly vulnerable to these
extreme temperatures. Heat intensity is higher in urban areas due to impervious surfaces (e.g.
concrete or asphalt) warming faster than the surfaces in rural areas, which normally are covered with
green areas.% Indeed, the average land surface temperature of built up areas has been shown to be
approximately 3°C higher than in green areas.’

Urban heat directly affects human health by creating heat waves and heat stress, and spreading
vector-borne diseases. Higher temperatures can also cause heightened acute and chronic exposure
to air pollutants and reduced physical health and wellbeing.'® These events make expanding green
spaces that incorporate tree canopy cover and healthy water bodies a priority. High temperature
areas need immediate mitigation, such as increasing green space and implementing vertical
gardens.®Officially, Bangkok has a green area ratio of 7.6 m? per person, which contrasts with 66 m?
per person in Singapore, and is less than the minimum 9 m2 per person recommended by the World
Health Organization.?°

Parks in urban areas are also important as biodiversity hotspots in cities, connecting people with
nature and providing important ecosystem services such as pollination by native insects, and
providing food for humans and other animals.?* Exposure to nature provides mental and physical
health benefits and creates an understanding of the value of the natural world. A study across 9
megacities in East and Southeast Asia, including Bangkok, found frequent visits to natural places in
urban neighbourhoods was associated with increased familiarity with urban wildlife (such as
caterpillars and butterflies), and increased connectedness to nature.?? For those in urban areas, the
nature they interact with is usually in parks, however, their unequal distribution means many city
dwellers are under-served, raising questions of social justice.

The lack of access to green urban areas is often most acutely felt by women, people living informally
and those with a disability. Further, those who live in informal settlements or who are from low-income
households can often face disproportionate exposure to contamination sources and environmental
pollution. A key consideration for the case study areas are the informal settlements, with residents
likely to have low to very low income, inadequate facilities or public goods, and poor sanitation. All
residents will be exposed to contamination sources, but those with less resources can experience
multiple forms of discrimination and marginalisation and often lack the adaptive capacity to respond.
Women and girls account for a higher number of deaths due to diarrheal diseases and

higher disability adjusted life years caused by inadequate hygiene.?3 The greatest burden of water-
borne diseases also fall on children under 5 years of age.?* Peoples with disabilities and older people
may have less resilient health, increasing the risk of illness or premature death caused by
contaminated water.?®

The proportion of elderly people in Bangkok has rapidly increased, with the population aged 60—89
years old increasing from 12.98% in 2011 to 19.96% in 2020.2¢ There are also nearly 90,000 peoples

15| Hunt (2023). ‘Smoke and heat: Breaking records in Southeast Asia’. The Diplomat.

16 SD Arifwidodo and T Tanaka (2105). ‘The characteristics of urban heat island in Bangkok, Thailand’. Procedia — Social and
Behavioral Sciences, 195: 423-428.

17 RC Estoque, Y Murayama and SW Myint (2017). ‘Effects of landscape composition and patter on land surface temperature:
An urban heat island study in the megacities of Southeast Asia’. Science of The Total Environment, 577: 349-359.

18 3D Arifwidodo and T Tanaka (2105). ‘The characteristics of urban heat island in Bangkok, Thailand’. Procedia — Social and
Behavioral Sciences, 195: 423-428.

19 P Jlamtrakul, A Padon and S Chayphong (2024). ‘Quantifying the impact of urban growth on surface heat islands in the Bangkok
Metropolitan Region, Thailand’. Atmosphere, 15(1): 100.

20 J Thongnoi (ed) (2023). ‘Editors’ Picks — Bangkok's Pocket Parks: a healthier way to beat the heat’, Fair Planet; D Marks
and J Connell (2023). ‘Unequal and unjust: The political ecology of Bangkok’s increasing urban heat island’. Urban Studies,
0(0).

2 Asia—Pacific Network for Global Change Research (nd). Urban Biodiversity and Human Wellbeing in Asia’s Megacities. Project
CRYS2017-03SY-Sing.

22\yC Lim et al. (2022). ‘Familiarity with, perceptions of and attitudes toward butterflies of urban park users in megacities across
East and Southeast Asia.” Royal Society Open Science, 9(9): 220161.

2 Priss-Ustlin et al. (2014). ‘Burden of disease from inadequate water, sanitation and hygiene in low- and middle-income
settings: a retrospective analysis of data from 145 countries’. Tropical Medicine and International Health, 19(8): 894—905.

% DR Boyd (2021). Human rights and the global water crisis: water pollution, water scarcity and water-related disasters. Report
of the Special Rapporteur on the issue of human rights obligations relating to the enjoyment of a safe, clean, healthy and
sustainable environment.
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sustainable environment.

% National Statistical Office (2020). Statistical Yearbook Thailand 2020. Bangkok: National Statistical Office.
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with disabilities in Bangkok.?” A lack of urban green areas to provide recreational space for these
population groups has been highlighted as an issue in Bangkok.?®

The average Bangkok resident must travel 4.5 km to reach their nearest green space?® Recognising
this issue, the Governor of Bangkok has set targets of creating a 15-minute park city and planting

1 million trees.3° The BMA has proposed 124 locations for pocket parks, accounting for approximately
1.1 million m2,31

The traffic conditions — including poor maintenance of both roads and pavements, encroachment of
pedestrians and bicycle lanes by hawkers and street vendors, and an overall hostile transport
environment for cyclists and pedestrians dominated by private cars and motorcycles — make getting
around the city to access green spaces more challenging and less safe for children, elderly people
and peoples with disabilities. Elderly people in Bangkok were found to rely primarily on walking.?
People with mobility disabilities in general also visit green spaces much less frequently than the able-
bodied population.3? Studies show visits to parks depend on proximity. Further, people who visited
parks were more likely to exercise regularly, gaining physical and mental health benefits.3

Vulnerable groups can also experience an intersectional vulnerability in terms of being susceptible to
increased heat events and other extreme weather events — often marginalised from services and
unable to access positive green urban spaces, and with less capacity and resources to adapt and
respond. Bangkok’s high urban heat intensity especially affects lower-income groups who were more
likely to experience heat stress, particularly during daily travel and sleeping, while those living near
green spaces were less likely to experience heat stress.3°

27 National Association of the Deaf in Thailand (2018). Annual report of the disabled people in Thailand. Bangkok:
NADT.

28 P Selanon, F Puggioni, S Denjirattisai and A Rutchamart (2022). ‘Towards inclusive and accessible parks in Pathum Thani
Province, Thailand’. City, Territory and Architecture, 9: 24.

2 Bangkok Post (2022). Solving the city’s lack of green space.

30 Thai News (2022). Bangkok’s green revolution: Chadchart Sittipunt’s visionary 15 minute pocket park project; Bangkok Post
(2022). Chadchart plots campaign to plan 1 million trees.

81 J Kraitong (2023). ‘The green way forward: expanding Bangkok’s pocket parks’. Trends and Insights. JLL.

32 S Srichuae, V Nitivattananon and R Perera (2016). ‘Aging society in Bangkok and the factors affecting mobility of elderly in
urban public spaces and transportation facilities’. IATSS Research, 40(1): 26—-34.

33 UK Stigsdotter, SS Corazon and O Ekholm.(2017). ‘A Nationwide Danish Survey on the Use of Green Spaces by People with
Mobility Disabilities’. Scandinavian Journal of Public Health, 46(6): 597—-605.

34 SD Avrifwidodo et al. (2022). ‘Association between Park Visitation and Physical Activity among Adults in Bangkok, Thailand’.
Sustainability, 14(19):12938.

3 D Marks and J Connell (2023). ‘Unequal and unjust: The political ecology of Bangkok’s increasing urban heat island’. Urban
Studies, 0(0).
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The RUCaS team collaborated and consulted with the BMA, SRT, Kasetsart University, Urban Action,
CODI and SRUT to explore options for a dynamic, accessible area within Zone C that delivers
multifunctional benefits beyond flood detention (Figure 8).

j RUCAS study area defined by SRT

Figure 8. Zone C of the Makkasan area is shaded in yellow with the central canal in blue

Source: RUCaS project team.
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The case study was developed as an input to broader consideration of options for the future of
Makkasan. Developing Zone C must be integrated into the area’s wider development in a way that
respects Makkasan'’s history, the rights of people currently living there and the significant consultation
and collaboration already completed. An example is the master plan developed by Urban Action with
SRUT, following extensive consultations with communities over 3 years.

Within this context, this case study proposes a vision for Zone C encompassing NbS, nature play,
enhanced economic activity, amenity and biodiversity across 2 zones (Figure 9):

e Eastern Zone is designed as a wetland park with surface and subsurface wetlands, lakes
and forest.
e Western Zone is designed as a forest park with sport facilities and forested areas.

Throughout the site, NbS will be integrated into the landscape; this includes overlaying water and
nature play for children and creating a multifunctional, accessible and multidimensional oasis. The
design also aims to mitigate noise pollution from the adjoining road, create a cooling environment and
enhance evapotranspiration.

Forest Park Wetland Park (Eastern)
(Western) | '

illustrative section not to scale

Figure 9. Departure Park — preliminary section with 3 design themes (not to scale)

Source: RUCaS project team.



Wetland Park (Eastern Zone)

Preserve the existing low-lying swamp and pond area and convert it into floodable
open space to create flood storage

Increase biodiversity by creating wetland, swamp, lake habitats and embed water
guality management and urban heat mitigation functions onto these habits

Create diverse amenities to increase access and appreciation of the green-blue
space in the centre of Bangkok

Following consultation with government and community groups, a more detailed concept was
developed for the Eastern Zone wetland park (Figure 10), focusing on meeting BMA'’s requirement to
replace flood detention capacity expected to be lost through development of other parts of Makkasan.
This was done via floodable open space/parks that also:

e add water quality treatment that contributes to improvements in the wider canal system

e improve public amenity and attract economic activity to the area by providing access to higher
quality green and blue space in the centre of Bangkok

e mitigate urban heat by providing cooling shelter against extreme heat waves

offer diversified urban ecology and amenity

e sequester additional carbon contributing to greenhouse gas reduction targets.

Forest walk & buffer

Central Canal

Wetland as aquatic botanic garden

Lake as flood storage Surface flow wetland Water and Natural Play
(floodable)

Figure 10. Wetland Park (Eastern) — technical strategy (illustrative section not to scale)

Source: RUCaS project team.

In this proposal for the Eastern Zone, water from the central canal will flow into the pond to the east of
Burachat Chaiyakon Hospital, boosting the area's flood storage capacity to meet BMA requirements.
Wetlands around the pond will improve water quality and provide water for a children's play area
(though additional disinfection may be necessary). During the dry season, a recirculation scheme will
treat the water, removing pollutants and improving lake water quality while reducing stagnation and
issues like algal blooms and mosquitoes. In extreme rain, the wetlands will act as extra flood storage.
Figure 11 illustrates water management during dry and wet seasons.
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Part of the wetlands can become an open botanic garden with local aquatic plants for easy
maintenance. The design will ensure accessibility for everyone — including people with disabilities —
and create spots for visitors to enjoy nature. A forest area will act as a buffer, shielding the wetlands
from dust and noise from the nearby road, enhancing the park’s tranquillity and visitor experience.

The wetland park design will not require relocating people currently living in the eastern part of Zone
C. However, it will need to be further adapted as part of broader consultation with people currently
living in heritage homes and informally within the other parts of Makkasan.

a)

Clean water returned to
lake north end

to complete the re-
circulation

Water pumped from north
] £ -2 part of the lake through the
S 7 ¥ surface wetland for water

N : quality treatment

Water and Natural Play Wetland cells with emergent

plants and trees

W-aFer tre.atmen.! & Wetland cell with open water
disinfection unit to — X
and submergible plants
support Water Play
Water flows from Central S o, = SERT sonneconps

Canal at multiple locations
into lake to engage lake as
flood storage (when water
level in canal exceeds its
normal water level)

Wetlands can also be flooded
during extreme storm events

to provide additional flood
storage

hydraulically connect
canal with lake above
canal NWL

Wetland cells with emergent
plants and trees

Wetland cell with open water
and submergible plants

Figure 11. Wetland Park (Eastern) —technical strategy — a) dry weather operation; b) wet-weather operation

Source: RUCaS project team.



Forest Park (Western)

Although the detailed analysis of benefits and costs focused on the wetland park (Eastern),
conceptual designs were developed for the Forest Park (Western) (Figure 12).

Water entering from the canal will be cleaned by a subsurface wetland and then flow to a surface flow
wetland which will be densely planted and have minimal open water. Water then is fed to the wicking
lawn through an underground reservoir. Relying on capillary action through the plants reduces
people’s contact with water. A terraced garden along a ramp adds biodiversity and access. The
terraced garden provides a place for social space and community events, and a sports precinct could

be included to provide additional amenities.
Sub-surface flow wetland walk
(densely planted)

Building double frontage

Elevated highway

Single Track Rail way

Surface flow wetland
(densely planted, no open water)
Figure 12. Forest Park (Western) —technical strategy (illustrative section not to scale)

Source: RUCaS project team.

The water management process requires pumping water from the southern end of the canal into the
wetland systems and wicking lawn, with the remaining water returned to the northern end of the canal.
This circulation keeps water moving in the wetland systems while improving the water quality of the
canal. Clockwise recirculation is recommended to make sure water is moving in the same direction in
the canal during both rainy and dry seasons. During extreme events when the water level in the canal
rises, it can backflow into the wetland area, contributing to flood alleviation. Figure 13 illustrates water
management during dry and wet seasons.
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__— Sub-surface drip irrigation
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Figure 13. Forest Park (Western) — technical strategy — a) dry weather operation; b) wet-weather operation

Source: RUCaS project team.

Central canal

The central canal runs between the eastern and western zones. Proposed ideas for the canal include
reprofiling the western edge into a more organic shape and deploying floating wetlands with long and
dense roots penetrating into the sediments to improve the water quality (1 in Figure 14). During the
dry season, water discharging from the forest park will flow into the surface of floating wetlands to add
a vertical filtration process before water rejoins the canal (2 in Figure 14). The recirculation scheme
formed by the forest park will continue to improve the water quality.
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Figure 14. Central Canal — technical strategy — dry weather operation
Source: RUCaS project team.

The central canal is connected to the lake by connection pipes at multiple locations with invert level
(base interior level of a pipe, trench or tunnel) set at the normal water level (NWL) — the average
height of water in a river, lake or reservoir under regular conditions. During the rainy season, the
water level in the canal may go above its NWL, and water will flow from the canal into the lake (1 in
Figure 15). The floating wetlands will rise as water level rises (2 in Figure 15).

All pathways should be designed above the top water level (TWL) with a safety freeboard — a factor of
safety usually expressed in feet or metres above a flood level (3 in Figure 15)

VR PR

Figure 15. Central Canal — technical strategy — wet weather operation

Source: RUCaS project team.
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Precincts

The different options for using areas within Zone C are listed below:

Dining precinct — This can be an area looking over the wetland which could provide an
enhanced visitor experience and increased social interaction. Depending on how it is
managed, it can generate revenue for park maintenance, and support other culture events
and activities such as music and art festivals, weddings and cooking workshops.

Water and forest play areas — This can be at various sites where people (especially children)
can interact with the environment.

Culture precinct — Some of the heritage buildings could be preserved or converted into public
spaces such as libraries or art spaces which in turn can provide job security for onsite
residents.

Terrace garden — An area with natural and artificial shelters could create shade and a
thermally comfortable space. The space could be used as an amphitheatre to host events and
performances.

Forest garden — This aesthetic landscape could integrate forest, wetland and gardens. It
would be well shaded by natural canopy and cooled by enhanced evapotranspiration.

Sports precinct — This area could provide sports and outdoor exercise facilities for residents
and surrounding communities. Designs should be developed to provide universal and
inclusive access for people with different abilities and genders.
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3. Identlfy and value beneflts and costs

Our case study illustrates how measures to ensure accessible and inclusive site improvement can be
cost effectively integrated in design, delivery and maintenance. The benefit—cost analysis (BCA)
results focused on the wetland park (Eastern) with the aim of improving the planned development of
flood storage capacity and provide benefits beyond flood detention.

Benefits

Table 1 summarises the present value of benefits of the wetland park, relative to a ‘without project
scenario’ over 20 years. This analysis assumed retaining existing levels of flood storage as would be
provided by the ‘without project’ or do nothing option. The BCA assumed construction would not start
for 5 years and would take 2 years to complete. This assumption allowed sufficient time for
community consultation and codesign, and regulatory approval and financing of the NbS
interventions. It also assumed the full benefits would not be realised for a further 5 years, given it
takes time for plants mature.

The BCA identified the following key benefits:

e Improved economic activity — The proposed intervention is expected to increase economic
activity by USD 1.5 million. This result was based on a conservative estimate of the increase
in foot traffic and additional spend per visitor. The northern border of the Wetland Park has a
busy road with skytrain connections and a local market. There is also a bus stop and regular
foot traffic. The Burachat Chaiyakon Hospital brings people to the area. The area has 2
restaurants and informal stalls selling snacks, drinks and convenience items. The improved
lake area itself may not attract additional visitors but those passing through may stay longer
and spend more. In particular, we assumed an additional 10% of people within a 15-minute
walk purchasing additional food and beverages. This effect is anticipated to increase over
time with additional restaurants.

e Urban heat mitigation — We assumed the investments planned will increase heat mitigation
benefits by around 20%. A review of current literature suggests an urban green space with a
water body can reduce temperatures by 1°C, with the benefits felt by people living within and
around the park.%® Our analysis assumed a 100 m cooler zone, and we used a study on
willingness to pay for a 1°C reduction to estimate the value of these benefits.3” The Makkasan
wetland already illustrates some of the cooling benefits of urban lakes and trees.

e Increased biodiversity — The biodiversity value of Makkasan starts from a relatively high
baseline because of existing green and blue space. Our analysis considered benefits for
people living inside and outside the park, as well as to wider Bangkok. We used a value
transfer approach to estimate people’s willingness to pay for improved biodiversity.38 In
particular, we assumed a 20% increase in biodiversity could be achieved and that 1% of the
people living in Bangkok would be willing to contribute to achieve that increase.

e Improved amenity — Makkasan already contributes to amenity in the area, via houses with
gardens and ornamental plantings, and fishing in the lake and canal. However, the odour from

% W Jaung, L Carrasco, SFEA Shaikh, PY Tan and DR Richards (2020). ‘Temperature and air pollution reductions by urban
green spaces are highly valued in a tropical city-state’. Urban Forestry & Urban Greening, 55: 126827.

87 Alluvium Consulting (2024). Urban cooling in parks in tropical cities — a rapid literature review. Melbourne: WSCA.

38 M Sato, | Aoshima and Y Chang (2021). ‘Connectedness to nature and the conservation of the urban ecosystem: Perspectives
from the valuation of urban forests’. Forest Policy and Economics, 125: 102396.
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the canal and water quality in the lake and canal impact the amenity and the range of
recreational activities. Community health can also potentially be impacted. These factors limit
the area’s amenity value. We again used the value transfer method?® to estimate the amenity
value of the proposed investment and assumed a 20% increase for people living in and within
a 15-minute walk of Zone C (aligning with Bangkok’s 15-minute park city target).*® This is a
conservative estimate, given it does not include patients and visitors to the hospital. Nor did
we assume an increase in people visiting the area.

e Carbon sequestration — The area already has a good number of trees. Our analysis focused
on the additional value provided by the wetland park, which we assumed will contribute a
further 0.8 ha of trees.

Table 1. Benefits in Eastern Zone in terms of present value (PV) (USD)

EEREINS Present value

Increased economic activity (Grab&Go) $ 1,205,732.20

Heat mitigation (Eastern park) $ 420,910.55

Increased economic activity (Restaurants) $ 371,433.51

Amenity (Eastern park) — Within 15 minutes $ 48,543.86
Improved biodiversity (Eastern park) — All Bangkok $ 36,903.47
Amenity (Eastern park) — SRT Staff $ 27,337.42
Amenity (Eastern park) — Informal households $ 6,298.94
Improved biodiversity (Eastern park) — SRT households $ 774.10
Improved biodiversity (Eastern park) — Informal households $ 594.55
Carbon sequestration $ 40.31

Source: RUCaS project team.

%Y Tian, H Wu, G Zhang, L Wang, D Zheng and S Li (2020). ‘Perceptions of ecosystem services, disservices and willingness-
to-pay for urban green space conservation’. Journal of Environmental Management, 260: 110140.

40 Bangkok Metropolitan Administration (2024). Introducing Bangkok’s 100" 15-minute park at ‘100" Ruamjai Park @ Laksi’ to
move forward in creating a green Bangkok according to the target of 10 sg m/person by 2030. Bangkok: BMA.
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Costs
Construction
and : Other direct and
g S Maintenance L
implementation; indirect costs
Land needs
e Earthwork e Wetland and lake Example costs:
e Landscaping including maintenance, .
boardwalk, footpath, removing rubbish etc. y Commun.lty
. consultation
cycle path e Pump and pipe
e Nature play amenities maintenance
e Pipework e Amenities
e Wetland and forest maintenance and
landscaping replacement

Makkasan is a very complex and important location. The changes planned for zones A, B and C are
significant, will impact a large number of people and should be developed in an integrated way with
appropriate community engagement. This engagement will take time and resources, as will approvals
and coordination across the many government agencies involved.

Costs required to develop the wetland park include earth works, planting around the edge of the pond,
hydraulic connections, surface wetlands, playground equipment and an interactive water fountain,
tree planting, footpaths, boardwalk and park furniture (Table 2).

Table 2. List of cost categories and details for Wetland (Eastern) Park

Wetland park (eastern) costing

Site preparation Earth work
Plaza Park plaza with seatings and sculptures
Lake Edge planting enhancement based on the new operating water

levels with board walk and viewing platforms

Hydraulic connection 3 pipe connection between canal and lake around ~1m diameter

Wetland Surface wetlands with densely planting from submergible, to marsh
plants to swamp trees and water pumps

Natural play Forest playground equipment and interactive water fountain
playground

Forest Urban forest establishment with canopy trees, shrubs and ground
cover

Path and cycling Dedicated footpath and cycling path

Park furniture Benches, tables, shelters, bike parking, drinking fountain and
pagoda

Community consultation Inputs and feedback from different community groups in and

around Zone C
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Costs were estimated over 20 years relative to a ‘do nothing’ scenario. Maintenance and operation
costs accounted for the largest proportion of total costs (49%), followed by landscaping costs (41%)
(Figure 16).

Carbon Sequestration Commun.|ty Preparation
0% Consultation 4%

3%

Landscape

0,
Maintenance and 41%

Operation
49%

Lake
2%

Wetland
1%

Figure 16. Distribution of costs for Wetland Park (Eastern)
Source: RUCaS project team.

As noted above, to allow sufficient time for planning and consultation, we assumed construction would
not start for 5 years and would take 2 years, to accommodate the needs and priorities of local
communities and minimise inconvenience during construction. Table 3 shows the distribution of costs
for different items over time.



Table 3. Distribution of costs for wetland park (Eastern) over time (USD)

Presentvalue 2025 2026 2027 2028 2029
Preparation 64,878 - - - - -
Landscape 600,678 - - - - -
Lake 29,288 - - - - -
Wetland 18,818 - - - - -
Maintenance and operation 715,332 - - - - -
Carbon sequestration 1,469 - - - - -
Community consultation 46,299 10,000 10,000 10,000 10,000 10,000

Source: RUCaS project team.

2030 2031
40,241 40,241
372,573 372,573
18,166 18,166
11,672 11,672
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2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045

93954 93954 93954 93954 93954 93954 93954 93954 93954 93954 93954 93,954 93,954 93,954
- - - 2175 - - - - - - - - - -
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The benefit—cost analysis (BCA) compares the costs and benefits of the proposed wetland park with
the without project scenario for Zone C. The analysis has been prepared without considering
Makkasan’s wider development and can be an input to further analysis of the whole area.

Based on the assumptions in section 3, the analysis (Table 4) revealed that on a stand-alone basis,
the proposed development within Zone C would deliver value to the community.

Table 4. Summary of BCA analysis findings for wetland park (Eastern)

Net present value (NPV) $346,454

Benefit—cost ratio (BCR) 1.20

Source: RUCaS project team.

The overall benefit—cost ratio (BCR) is 1.20, which means that for every $US 1 invested, the expected
return to the community is $US 1.20. The overall net present value (NPV) also suggests that the
project is expected to generate net benefits of over $US 300,000 to the Bangkok community .

This preliminary analysis was based on several strong assumptions. We relaxed these assumptions
during sensitivity testing, to understand the robustness of the results. We raised and lowered all costs
and benefit estimates by 30%, and used the Monte Carlo function of the INFFEWS BCA Tool to
simulate 1,000 combinations of the costs and benefits. We varied the discount rate, applying rates of
1%, 3% and 5%. In around 50% of cases, the benefits were found to be greater than the costs.

Sensitivity testing suggested this result was quite sensitive to the assumptions used and key costs
and benefits should be further investigated as part of finalising plans for the area. Further, the wetland
park investment was considered on a stand-alone basis and is adding value to an area with existing
green space. When integrated into the broader plans for Makkasan (including the Western Zone and
Central Canal within Zone C), the volume of people attracted to the area would significantly increase,
also raising the level of benefits realised.

Developing Makkasan Zone C will be a long-term project, but our analysis shows NbS can make
valuable economic, social and environmental contributions. To achieve these outcomes, consultation,
engagement, and co-design will be crucial, particularly in addressing the impacts on both formal and
informal residents and identifying opportunities related to GEDSI.
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5. ldentify funding and financing

The proposal provides benefits for both BMA (in managing waters and public parks) and for SRT as
the landowners and stewards, as well as developers of the wider Makkasan site. Further, there are

benefits for people currently living in and around the area beyond flood control with improved water
quality, biodiversity and amenity.

Investment in the case study concepts for Zone C from BMA and SRT will provide:

e floodable open space to create flood storage and improved water quality provided by NbS
(such as constructed wetlands), reducing long-term management costs for BMA

e cleaner, safer, accessible public spaces and waterways that add value for existing and future
residents in the greater Makkasan area, and enhance amenity for existing and surrounding
residents and businesses

e improved water quality, along with expanded safe and cool green areas that can also support
increased visitors, which in turn benefits local businesses.

The broad range of benefits, together with the diverse public and private sector interests involved,
offer the potential for a broad range of innovative funding and financing opportunities. However, these
options will need to be considered further as the final form of Makkasan’s development becomes
clearer. Any development will also need to consider the existing informal communities and SRT
employee households.
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6. Upscaling and potential and next
steps/recommendations

Upscaling refers to identifying and establishing enabling factors that can increase the adoption of NbS
in urban areas. These factors enhance climate resilience, ensuring cities can better adapt to and
mitigate the impacts of climate change.

This section provides guidance and identifies possible areas for focus and investment at a national
level. This guidance is aimed at approaches to scale up NbS in urban areas, ensuring these solutions
are more broadly adopted. The goal is to integrate NbS into urban planning and development,
enhancing overall effectiveness in creating climate-resilient cities. The discussions below outline
several components that can support upscaling.

Relevant vision, strategies and policies to support urban NbS

The Thai Government’s growth strategy, Thailand 4.0, aims to secure the nation, contented people,
continued economic growth, an equal society and sustainable natural resources. NbS are reflected in
a key element of this strategy — Bio Circular Green (BCG) growth for sustainable development.

Bangkok's decentralised planning and green space initiatives can also support urban NbS. For
instance, Bangkok's initiatives like '15-Minute Pocket Parks' and the Green Bangkok 2030 plan aim to
create more accessible green spaces throughout the city. Developing the Makkasan site aligns with
these policy goals by contributing to the creation of 15-minute parks and the ambitious target of
planting an additional 1 million trees, showcasing a model for sustainable urban development.

The RUCaS case study further supports these activities by building on an existing master plan
developed in collaboration with Urban Action and the SRUT. Integrating these approaches into urban
development plans will help maintain essential green and blue spaces, ensuring they are preserved
for current and future generations.

Relevant enabling laws to support NbS

Key laws that may support NbS upscaling include the Environmental Quality Promotion Act of 1992
and the Town and Country Planning Act of 1975. The Environmental Quality Promotion Act authorises
the National Environment Board to set environmental standards, including regulations on land use in
wetlands. The Town and Country Planning Act governs land use planning and development, including
designating and protecting wetlands within urban settings.

Additionally, cultural heritage protection laws are vital for areas like Makkasan, which have historical
significance, ensuring development aligns with the preservation of cultural landmarks. The agreement
between the BMA and the SRT to replace flood storage in Bung Suedam with increased flood
capacity in Zone C acts as an offset and is an opportunity to deliver multifunctional NbS beyond flood
storage.

Community engagement

Community engagement is central to upscaling NbS in areas like Makkasan, which includes informal
settlements and housing for SRT workers. The master plan developed by Urban Action and SRUT
highlights the importance of involving local residents in planning processes. While the RUCaS case
study did not undertake community consultations when developing the conceptual design and BCA,
this analysis does provide valuable inputs that can feed into future discussions and decision making.
The process of developing the case study involved a technical working group that included CODI,
which is engaging with informal communities in the area.

Effective community involvement can help build support for NbS initiatives, making them more
sustainable and resilient. Additionally, creating accessible and attractive green-blue spaces can boost



Makkasan Zone C Departure Park — Bangkok, Thailand — Case Study Report 37

local economic activity by enhancing the area’s appeal, which in turn reinforces the value of continued
community engagement in the planning and implementation stages.

A broad range of options for place appropriate solutions

The case study can serve as an input to a broader consideration of options for the future of
Makkasan, integrating multifunctional approaches into projects and plans, such as the Makkasan
Monkey Cheek Improvement Project led by BMA's Department of Drainage and Sewage. Additionally,
the Urban Infrastructure Master Plan for the Makkasan Retention Pond System and its surroundings,
developed by SRUT and Urban Action, offers a framework for incorporating NbS into urban planning.

Moving towards implementation and operation

Implementing NbS at Makkasan relies on continued cooperation by SRT and BMA with land
developers to create multifunctional green and blue areas that provide diverse benefits beyond flood
storage. Mandating or incentivising real estate developers to include and maintain green and blue
spaces as part of their projects can further enhance NbS integration.

Collaboration between the government and the private sector to fund, develop and manage parks can
also expand the availability of green spaces for public use. Financial mechanisms such as green
bonds and biodiversity credits could provide innovative funding opportunities to support these
initiatives. Existing incentives, like the floor area bonus scheme, can also drive the integration of NbS.
For example, the current floor area ratio of 10:1 allows developers to increase it by up to 20% if their
building designs incorporate features like low-income housing, green space, stormwater storage and
participation in the Thai Green Build Institute certification program.

Technically, developing a physical model of the Makkasan wetland, involving a series of water-filled
containers with various plants and adjustable retention times and pump rates, can serve as a practical
tool for testing and refining operational parameters. This model can be supported by a web-based
interface with Artificial Intelligence that uses information on temperature and rainfall to optimise water
management. The model can facilitate collaboration with a national university and serve as a valuable
aid for training, research and engagement with stakeholders. A 3D-printed cross-section of the model
could further help disseminate scientific findings to a broader audience.
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Appendix 1. Case study methodology

Each case study follows the 5-step process for identifying, valuing and choosing an appropriate mix of
interventions for a particular context.*!

o Define your urban system context

= What are the objectives and functions of the urban area of focus
from a hydrologic, social, environmental and economic
perspective?

= Define GEDSI characteristics, interests and rights for the area of
focus

Considerations:

* How do these objectives and functions interact with wider
catchment and regional factors?

= Assess climate vulnerability and degree to which the objectives
of the urban system is are impacted by different types of climate
hazards.

———— = Identify a selection of context-appropriate management
Considerations: interventions/options, based on the three-tiered strategy:
prepare, respond, recover

* Consider full spectrum of green, grey and blue interventions
as well as non-structural solutions

 Identify GEDSI interests/needs in each option.

e = The direct and indirect benefits, costs and risks of

Considerations: different options need to be identified and quantified

« Consider the distribution of benefits, costs and risks across
time, stakeholders and location — including a particular
focus on vulnerable population groups identified through
your earlier GEDSI analysis.

o Evaluate and compare options

* Benefit cost analysis provides a rigorous method to compare
different options

Considerations:
= Sensitivity testing and transparent assumptions build

understanding and support better decisions

« Distributional impacts for both benefits and costs are important
considerations.

= Independent or peer review and participatory processes
enhance confidence in options assessments

— = Once you have selected the optimal mix of interventions,

Considerations: principles for fair and efficient financing options need to be
identified and options assessed.

41 The Integrated Urban Climate Management (IUCM) framework extends the Integrated Urban Flood Management framework
developed with the World Bank and applied in China: Wishart, M., Wong, T., Furmage, B., Liao, X., Pannell, D. and Wang, J.
(2021). The Gray, Green, Blue Continuum: Valuing the benefits of nature-based solutions. Washington DC: World Bank.



https://openknowledge.worldbank.org/handle/10986/35687
https://openknowledge.worldbank.org/handle/10986/35687
https://openknowledge.worldbank.org/handle/10986/35687
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