RESILIENT URBAN CENTRES AND SURROUNDS

TRANSFORMING BROWNFIELD

SITES INTO MULTIFUNCTIONAL

GREEN AREAS
BRIEFING NOTE

Overview

Converting brownfields, abandoned or contaminated
sites including former waste areas, into multifunctional
green areas can enhance climate resilience and
improve local environments, communities and
economies. Investment in brownfield transformation
to create green spaces advances Thailand’s National
Adaptation Plan (NAP 2024) and supports Nationally
Determined Contribution (NDC) 3.0 goals for emission
reduction and sustainable land use.

This policy brief provides an overview of steps to
consider in transforming former waste and brownfield
sites into safe, multifunctional and inclusive green areas
using nature-based solutions (NbS). The approach
combines environmental risk assessment, inclusive
design and NbS implementation to enable safe
redevelopment of degraded land.
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Importantly, not all sites are suitable for redevelopment.
Site risk assessment forms one key component of

this process, and a guideline has been developed

by Kasetsart University and Monash University in
consultation with Thai Government agencies. The
guidance provides a structured method to identify,
assess and prioritise sites for potential redevelopment.

By embedding Gender Equality, Disability and Social
Inclusion (GEDSI) principles throughout, the process
ensures equitable access, participation and benefits
for all. Together, these actions transform environmental
liabilities into climate-resilient community assets while
contributing to national adaptation and mitigation
outcomes.
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Context

Across Thailand, disused landfill and brownfield sites
present ongoing environmental and public health
risks from leachate, emissions and soil contamination.
Many of these sites are situated in densely populated
urban and peri-urban areas where land is scarce, yet
they hold significant potential for redevelopment as
community parks, urban forests or multifunctional
public spaces. Realising this potential requires a
systematic process of risk identification, management
and long-term monitoring to ensure that these areas
can be safely and sustainably reused.

NbS such as plant-based remediation, constructed
wetlands and biofiltration systems can play a valuable
role in rehabilitating brownfield land into green and
productive spaces. These approaches help to cool
surrounding environments, reduce flooding by
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increasing infiltration, improve biodiversity and capture
carbon through vegetation growth. Just as importantly,
they provide inclusive and accessible spaces that
enhance community wellbeing, strengthen social
connection and contribute to urban climate resilience.
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TRANSFORMING BROWNFIELD SITES INTO MULTIFUNCTIONAL GREEN AREAS

Policy alignment

Thailand’s policy framework provides a strong
foundation for transforming brownfield sites into
multifunctional green spaces. This includes the
following:

¢ The National Adaptation Plan (NAP 2024)'
highlights the need to strengthen resilience in
human settlements and natural systems through
ecosystem-based adaptation (EbA). Applying NbS
to rehabilitate degraded land directly contributes
to this goal by mitigating urban heat, reducing
flood risks and restoring ecosystem functions.

» The Nationally Determined Contribution (NDC 3.0)> These policies position NbS-driven brownfield

reinforces this direction through its commitment rehabilitation as a practical pathway for achieving

to a 47% reduction in greenhouse gas emissions national adaptation and mitigation objectives while
by 2035 and net-zero by 2050. Brownfield-to- improving community wellbeing and supporting
greenfield transformation supports these targets Thailand’s transition to a greener, more inclusive

by capturing carbon in restored vegetation, economy. There are also many examples of National
enhancing land use efficiency and reducing policy intent being transformed into practical actions.
emissions from waste. For example:

¢ The Bio-Circular-Green (BCG) Economy Model
encourages low-carbon innovation, circular
resource use and sustainable urban regeneration.

* Bangkok Metropolitan Administration (BMA)
strategies to create a 15-minute park city include
more than 120 new parks? and planting more than
1million trees.*

* The Royal Thai government transforming a former
tobacco factory into the internationally recognised
Benjakitti Parks

» Public-private collaborations such as On Nut
Forest Park® and the Metro forest project.”

3 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.

4 JKraitong (2023). The green way forward: expanding Bangkok’s
pocket parks. Trends and Insights. JLL.

5 D Holmes (2024). Benjakitti Forest Park: Transforming a brown
field into urban nature. World Landscape Architecture.

6 WSCA and ICEM (2023). On Nut Urban Forest Park, Bangkok —
Thailand, Bangkok. Case Study Report. Prepared for DFAT.

1 UNFCCC (2024). National Adaptation Plan - Thailand. 7 Landezine | Landscape Architecture Platform (2021). The Metro-
2 UNFCCC (2025). Thailand NDC 3.0. Forest Project by TK Studio.
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https://thai.news/news/thailand/bangkoks-green-revolution-chadchart-sittipunts-visionary-15-minute-pocket-park-projectt;
https://thai.news/news/thailand/bangkoks-green-revolution-chadchart-sittipunts-visionary-15-minute-pocket-park-projectt;
https://www.bangkokpost.com/thailand/politics/2320514/chadchart-plots-campaign-to-plant-1-million-trees
https://www.jll.co.th/en/trends-and-insights/research/the-green-way-forward-expanding-bangkoks-pocket-parks
https://www.jll.co.th/en/trends-and-insights/research/the-green-way-forward-expanding-bangkoks-pocket-parks
https://worldlandscapearchitect.com/benjakitti-forest-park-transforming-a-brown-field-into-urban-nature/
https://worldlandscapearchitect.com/benjakitti-forest-park-transforming-a-brown-field-into-urban-nature/
https://wscaustralia.org.au/wp-content/uploads/2024/11/On-Nut-case-study-report-English.pdf
https://wscaustralia.org.au/wp-content/uploads/2024/11/On-Nut-case-study-report-English.pdf
https://landezine.com/metro-forest-bangkok-urban-reforestation-by-lab/
https://landezine.com/metro-forest-bangkok-urban-reforestation-by-lab/
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Benefits of brownfield
transformation

Transforming brownfields through NbS contributes
directly to climate resilience, public health and inclusive
development:

* Climate resilience: NbS like wetlands and urban
forests reduce flooding by absorbing stormwater,
mitigate urban heat islands through shading and
evapotranspiration, and lower carbon emissions
via sequestration and methane reduction from
biocovers.8?

« Environmental recovery: Phytoremediation uses
plants and trees (e.g. willows, sunflowers) to
extract heavy metals and stabilise soils, while
constructed wetlands treat leachate and improve
water quality by filtering pollutants.™

» Economic efficiency: NbS offers 30-50% lower
remediation costs than conventional methods,
generates revenue from biomass energy or carbon
credits, and boosts local economies through job
creation in green sectors."

» Social and health co-benefits: Redeveloped green
areas improve community wellbeing, reduce
exposure to hazardous materials and provide
accessible public space.

¢ Inclusivity and equity: Following the Inclusive
and Equitable Urban NbS Guideline,” brownfield
transformation should include inclusive designs
incorporating accessible features (e.g. ramps,
sensory gardens) to ensure safety and usability for
women, disabled individuals, the elderly and low-
income groups.

8 IPCC (2014). Climate Change 2014: Mitigation of Climate Change.
AR5 WG3 Full Report.
US EPA (2025). Apply Biofilters or Biocovers.

10 L Di Stasio et al. (2024). Urban Phytoremediation: A Nature-Based
Solution. Plants, 14(13), 2057.

11 American Society of Landscape Architects (2024). 2024
Professional Awards: Benjakitti Forest Park.

12 K Nguyen-Trung et al. (2025). Inclusive and Equitable Urban
Nature-based Solutions: A Practical Guide. Water Sensitive Cities
Australia.
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Implementation pathway:
Brownfield to greenfield
transformation

Transforming brownfield sites into multifunctional green
areas requires a structured yet flexible process that
integrates environmental assessment, stakeholder
engagement and inclusive design.

Table 1 outlines the key steps in turning disused or
contaminated land into safe and productive areas
through NbS. It highlights how each step integrates
NbS, ensures GEDSI and aligns with key climate and
aligns with Thailand’s climate strategy through the NAP
and NDC 3.0.

Key initial steps involve bringing people and information
together to identify the locations most suitable for safe
redevelopment. The Guideline for Risk Assessment

of Disused Land in Thailand provides a site screening
checklist, hazard identification support and a risk
assessment tool. Beginning with identification and
classification of potential sites, the process advances
through detailed risk assessment, prioritisation and
selection of appropriate NbS that reflect site conditions
and community needs. It should also be noted that

in significantly contaminated sites, some materials

may require treatment/ removal/ capping beyond the
capabilities of NbS. Each step emphasises collaboration
among government agencies, municipalities and
community stakeholders, ensuring that decisions are
transparent, evidence-based and socially inclusive.

The aim is for site redevelopment to not only manage
contamination risks but also deliver long-term
environmental, social and economic benefits consistent
with Thailand’s NAP and NDC targets.
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https://www.ipcc.ch/pdf/assessment-report/ar5/wg3/ipcc_wg3_ar5_full.pdf
https://www.epa.gov/lmop/apply-biofilters-or-biocovers
https://pmc.ncbi.nlm.nih.gov/articles/PMC12252246/
https://pmc.ncbi.nlm.nih.gov/articles/PMC12252246/
https://www.asla.org/2024awards/9526.html
https://www.asla.org/2024awards/9526.html
https://wscaustralia.org.au/inclusive-and-equitable-urban-nature-based-solutions-a-practical-guide/
https://wscaustralia.org.au/inclusive-and-equitable-urban-nature-based-solutions-a-practical-guide/
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Guideline for Risk Assessment of
Disused Land in Thailand

The guideline developed in partnership between
Kasetsart University and Monash University in
consultation with the Department of Climate Change and
Environment, the Department of Pollution Control and
other Thai government agencies provides a structured
process for evaluating and managing environmental
risks when transforming disused land. The purpose is to
assist municipalities, provincial authorities and planners
in identifying, prioritising and managing risks before
redevelopment for urban greening or community use.

Key stages

1. Preliminary screening: |dentify contamination
sources and potential receptors using a checklist
that reviews site conditions and history.

2. Risk assessment: Use criteria to identify areas
of concern (e.g. visible hazardous waste,
groundwater use within 700 m) to determine
suitability for redevelopment.

3. Risk prioritisation: Classify sites into low,
medium or high hazard categories, each linked to
recommended mitigation and NbS options.

4. Decision pathway: Integrate site findings with

appropriate NbS typologies (e.g. phytoremediation,

wetlands or urban forests).

5. Monitoring and adaptive management:
Ensure safe reuse through ongoing inspection,
maintenance and stakeholder engagement.

On Nut, cross section hlghllghtlng 7
additional recreational opportunities
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The guideline consolidates key information, stakeholder
roles, risk assessment procedures and rehabilitation
technologies to inform the safe redevelopment of
disused waste sites into green areas, public parks and
multifunctional community spaces. It helps identify
priority locations where former waste sites can be safely
transformed and productively reused as part of climate-
resilient urban development. Not all locations are suitable
for redevelopment. The guideline assists in identifying
sites for further investigation, community consultation,
detailed design and ongoing monitoring of NbS that are
appropriate to a given unique location (see Figure 1).

Increased recreation
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« Establish cross-agency coordination among ministries, local
governments and community representatives.

« Identify priority sites aligned with national and local resilience agendas.

» Use screening checklist and consider criteria such as contamination
status, climate risk exposure, land tenure, community demand and
strategic value to select candidate sites.

* Evaluate risks to health and environment where appropriate using
information from site sampling (soil, water, gas).

« Classify hazard levels and recommend management approaches.

Consider suitable NbS categories, e.g.
- Low hazard: Urban forests, community gardens
- Medium hazard: Phytoremediation, bioswales, infiltration ponds

- High hazard: Engineered wetlands, controlled access or
conversion to managed conservation areas.

* Engage communities (including women, elderly, people with disabilities),

local government and technical partners to define site end-use,
accessibility and maintenance arrangements.

* Integrate universal access and safety features into site redevelopment.

* Undertake economic assessment that covers climate resilience,
ecosystem services, social inclusion, O&M and long-term value.

 Ensure legal compliance.

« Finalise NbS design in consultation with community.

 Obtain approvals.

* Construct hybrid remediation/NbS interventions with inclusive design.
« Establish O&M governance.

* Train local staff/community stewards.

.

* Implement monitoring (environmental, social, governance).
* Capture lessons learned, document performance.

* Use results to refine policy and practice.

Figure 1: Framework to transform brownfields to greenfields
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|nteg rating GEDSI in practice » Capacity building: Provide training for municipal

staff, local partners and community members
Embedding GEDSI is critical to ensure equitable access, in inclusive NbS design, construction and
participation and benefits across all project stages. Key maintenance to ensure sustained engagement
actions include the following: and ownership.

* Inclusive indicators: Track participation,
accessibility and benefit distribution using
disaggregated data (e.g. gender, age, disability)
and qualitative feedback from community users.

* Map impacted communities: Understand the
composition of local communities and other
people likely to be (positively and negatively)
impacted by the project, focusing on people facing

one or more forms of social exclusion such as Embedding GEDSI throughout the process ensures that
women, people with disabilities, minority groups NbS interventions promote fairness, safety and social
and people living informally. resilience alongside environmental outcomes.'™

¢ Inclusive planning: Ensure balanced :
representation of women, people with disabilities, Conclusmn
elderly individuals and vulnerable communities Transforming brownfields through inclusive NbS offers
in planning committees and stakeholder a triple dividend: stronger climate resilience, ecological
consultations, with mechanisms for their voices to  restoration and social equity. Institutionalising this
shape design and management decisions. approach positions Thailand as a regional leader in

sustainable, inclusive urban regeneration and supports

» Universal and inclusive design: Incorporate . -
national commitments under NAP 2024 and NDC 3.0.

accessible pathways, signage, rest areas and
facilities with tactile surfaces, shade and lighting
to support mobility and comfort for all users.
Designs should promote safety, visibility and
flexibility of use while reflecting local culture and
community preferences.

13 K Nguyen-Trung et al. (2025). Inclusive and Equitable Urban
Nature-based Solutions: A Practical Guide. Water Sensitive Cities

Australia.
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https://wscaustralia.org.au/inclusive-and-equitable-urban-nature-based-solutions-a-practical-guide/
https://wscaustralia.org.au/inclusive-and-equitable-urban-nature-based-solutions-a-practical-guide/
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Table 1: Implementation pathway for transforming brownfield sites into green, inclusive and climate-resilient spaces

How NbS are

integrated

How GEDSI is
mainstreamed

National climate
strategy alignment

1.Commitand | Agree on a shared vision for using Form a diverse coordination | Builds on NAP 2024
define vision NbS such as trees, wetlands and group that includes goals for community-
green corridors to make cities cooler, | women, people with led climate action and
greener and safer. Identify priority disabilities and local NDC 3.0 targets for
sites that match national and local community representatives | inclusive, low-carbon
resilience goals. so all voices guide early planning
decisions.
2. Conduct site | Collect information on current and Hold participatory mapping | Supports NAP 2024
screening and | past site use/contamination. Use a sessions to draw in relevant | actions on mapping
prioritisation simple checklist to shortlist potential | formal and informal climate-risk areas and
sites. Assess contamination, flooding | information sources and NDC 3.0 measures for
or heatrisk, land ownership and ensure vulnerable groups rehabilitating waste
community demand to find areas can identify sites that meet | and degraded land
where NbS can work safely. community needs for green,
safe spaces.
3. Conduct Collect soil, water and air samples Share assessment findings | Advances NAP 2024
site risk to check for hazards. Classify each in plain language and priorities for science-
assessment site as low, medium or high risk and accessible formats so based risk assessment
match suitable NbS options. Some communities understand and NDC 3.0 efforts
contamination risks may require risks and can help decide to cut pollution and
treatment or removal beyond the future land use. emissions from waste
capabilities of most NbS. sites
4. Prioritise Choose NbS that match site risk: Run community workshops | Aligns with NAP 2024
and Low - parks and urban forests to test ideas for h_O_V\_/ people | focuson ecosystem-
recommend of all ages and abilities can based adaptation
NbS options Medium - rain gardens or bio-ponds | use the redeveloped site and NDC 3.0 actions
High - engineered wetlands or safely. for carbon capture
limited-access conservation areas. through green and
Combine with engineered controls restored land
where needed.
5. Co-design Work with communities, local Apply universal and Reinforces NAP 2024
inclusive authorities and experts to plan inclusive design principles, | guidance for inclusive
solutions accessible paths, shade, rest areas good lighting, ramps, urban design and NDC
and safe routes. Make designs easy handrails, shaded seating 3.0 gender-responsive
to maintain and climate-resilient. and child- and elder- adaptation measures
friendly areas, to ensure
usability for everyone.
6. Assess Prepare a cost-benefit analysis Check that benefits reach Contributes to
feasibility comparing NbS with conventional different social groups NAP 2024 goal of
approaches. Include savings from and that funding supports mainstreaming
reduced flooding and heat, and inclusive features and local | adaptationinto
added value from green jobs and participation. economic planning and
tourism. NDC 3.0 commitments
to sustainable
investment
! Australian Government MONASH Water Sensitive Cities J icem KU
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Table 1: Implementation pathway for transforming brownfield sites into green, inclusive and climate-resilient spaces (Continued)

Step How NbS are How GEDSI is National climate
integrated mainstreamed strategy alignment
7. Deliver and Secure approvals, build hybrid Create local jobs in Implements NAP 2024
operationalise | solutions (e.g. capped areas with construction, planting and targets for resilient
trees and wetlands) and train local monitoring—especially infrastructure and
staff for operation and maintenance. | for women and under- NDC 3.0 initiatives on
represented groups. green employment and
innovation
8. Monitor, Track results such as flood reduction, | Use citizen monitoring and Supports NAP 2024
learn and temperature change and vegetation | feedback—particularly adaptive management
scale growth. Share lessons and update from women’s and framework and
practices for new sites. disability groups—to check | NDC 3.0 monitoring
accessibility and safety. and transparency
commitments
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