
  



Executive Summary 

The Water Sensitive Cities Australia (Monash University), through its Resilient Urban Centre and 

Surrounds (RUCaS) in partnership with the International Union for Conservation of Nature (IUCN) 

through the Urban Resilience project, convened a National Knowledge Sharing Workshop in 

Bangkok, themed "Integrated Urban Water Management and the Role of Nature-Based Solutions 

in Thailand" The workshop was co-hosted by the Australian Embassy Thailand, the Department of 

Climate Change and Environment, and the Office of National Water Resources, with opening remarks 

from representatives of each agency.  

The workshop brought together Thai government agencies and leading universities to strengthen 

cross-sector collaboration and accelerate practical uptake of hybrid green–grey NbS for climate 

resilience, particularly in response to intensifying flood and drought risks. The workshop pursued 

three objectives: (1) build an integrated water management mindset across agencies and sectors; (2) 

collectively define priority urban water challenges; and (3) strengthen connections between research 

and government to support coordinated action.  

A central component was the five-layer Integrated Urban Water Management (IUWM) framework 

(water supply, stormwater, wastewater, surface water environment, groundwater) to help participants 

move from single purpose infrastructure toward systems thinking and multi-benefit NbS strategies. 

Case examples and technical inputs highlighted how decentralised NbS and hybrid solutions can 

reduce pressure on centralised systems, improve water quality, support cooling and amenity, and 

build resilience under climate uncertainty.  

Across plenary discussion and breakout groups, participants converged on shared priority challenges 

including institutional silos, degraded water environments (pollution, wetland loss, algal blooms), 

unequal and unreliable water supply (including treated water and salinity intrusion), urban flooding 

and ageing drainage/wastewater infrastructure, and limited local capacity and regulation.  

Participants identified practical solutions including: integrating NbS across the whole water cycle 

(wetlands, riparian buffers, recharge areas, green corridors); applying natural treatment approaches 

(e.g., phytoremediation, biofiltration/biochar where appropriate); adopting sponge city principles 

(permeable surfaces, retention parks, canal restoration); and enabling delivery through partnership 

models (municipal leadership, university technical support, and private sector financing mechanisms). 

Regulatory discussions emphasised the need for connected master planning, improved inter-agency 

collaboration, locally relevant mapping and standards, and clearer responsibilities for long-term 

operation and maintenance.  

The workshop concluded with agreed next steps to consolidate outputs into publishable products: an 

initial Thailand IUWM strategy diagram brief (1–3 months) and 2–3 city-level IUWM strategy briefs (3–

6 months, each led by a university). IUCN will also use the learnings to inform their ongoing Uban 

Resilience project steps, including hazard mapping, scenario development, spatial NbS strategies and 

roadmaps, pilot design and implementation, and policy/investment recommendations to support 

scaling.  

Participant feedback (22 responses) was strongly positive, with most sessions rated Good/Very Good, 

and suggestions for future workshops including deeper content on urban planning and landscape 

design for NbS, benefit–cost analysis, practical decision tools for municipalities, evaluation indicators, 

broader participation (including affected communities), and more time for discussion and pilot-focused 

learning. 

 

  



Overview 

The Water Sensitive Cities Australia (Monash University), through its Resilient Urban Centre and 

Surrounds (RUCaS) in partnership with the International Union for Conservation of Nature (IUCN) 

through the Urban Resilience project, convened a National Knowledge Sharing Workshop in 

Bangkok, themed "Integrated Urban Water Management and the Role of Nature-Based Solutions in 

Thailand." The workshop was co-hosted by the Australian Embassy Thailand, the Department of 

Climate Change and Environment, and the Office of National Water 

Resources, with opening remarks from representatives of each agency. 

The event brought together leading researchers and government 

officials with an aim to foster a vibrant community of innovators in 

Thailand. 

The workshop had 3 primary objectives: 

• Establish an integrated water management mindset across 
agencies and sectors. 

• Collectively define urban water challenges and explore NbS as 
solutions. 

• Build connections between research and government to 
support coordinated action. 

About RUCaS 

The Resilient Urban Centres and Surrounds (RUCaS) is led by Water Sensitive Cities Australia 

(WSCA) in partnership with the International Centre for Environmental Management (ICEM) and 

supported by the Australian Government. Working across Cambodia, Lao PDR, Thailand and Viet 

Nam, RUCaS aims to enhance the climate resilience and liveability of urban areas fostering 

stakeholder collaboration to implement innovative, sustainable solutions through integration of 

conventional large ‘grey’ infrastructure (e.g., levees, pipelines, treatment plants) with nature-based 

solutions (NbS) (e.g., wetlands, mangroves, catchment protection, green walls, multifunctional parks). 

RUCaS is developing case studies demonstrating application across urban contexts and scales, as 

well as training and strategies to upscale NbS. More information on RUCaS is available at 

https://wscaustralia.org.au/resilient-urban-centres-and-surrounds/. 

About Urban Resilience project 

The Urban Resilience Building and Nature project is led by the International Union for Conservation of 

Nature (IUCN) Asia Regional Office in partnership with the Asian Disaster Preparedness Center 

(ADPC), the Regional Community Forestry Training Center for Asia and the Pacific (RECOFTC), the 

Thailand Environment Institute (TEI), and the Urban Design and Development Center (UddC), with 

political support from Thailand’s Department of Water Resources and funding from the International 

Climate Initiative (IKI). Operating across pilot sites in Chiang Rai and Surat Thani provinces, the 

project aims to enhance the climate resilience of urban areas and their surrounding landscapes by 

embedding Nature-based Solutions (NbS) and climate risk modelling into planning, development and 

policy processes. Over its duration, the project supports capacity building, stakeholder engagement 

and co-design with government, local communities, academia and civil society to develop replicable, 

cost-effective NbS models and foster integration of nature-informed risk planning within Thai urban 

governance. More information is available at https://www.urbanresilienceth.com/ and 

https://www.international-climate-initiative.com/PROJECT1807-1.  
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Opening 

The opening session established a shared vision for the workshop, highlighting the urgent need to 

strengthen climate resilience in Thailand and across the Mekong region through hybrid NbS.  

Ms Sibella Stern (Department of Foreign Affairs and Trade, Australia) opened the workshop by 

emphasising the importance of water, natural and human resources in building resilient and vibrant 

communities, particularly for vulnerable populations facing increasing flood and drought risks. She 

positioned the RUCaS program as a key Australian investment supporting this agenda under the 

Mekong–Australia Partnership, commending Thailand’s leadership in advancing NbS and welcoming 

the collaboration between government, academic and development partners, including Monash 

University. 

Dr Phirun (Department of Climate Change and Environment, Thailand – DCCE) reinforced the 

urgency of action, noting that a growing number of people across the Mekong are already affected by 

climate change and that at least 30% of the region requires targeted interventions to support 

economic development and climate adaptation. He stressed that traditional engineering approaches 

are no longer sufficient on their own and that integrated, nature-based and systemic solutions are 

essential to address floods, droughts and urban liveability. Dr Phirun highlighted RUCaS as a platform 

for connecting science, policy and practice, and acknowledged the role of DFAT, Water Sensitive 

Cities Australia (WSCA) and national partners in scaling impact across Thailand. 

Mr Danucha (Office of the National Water Resources – ONWR) outlined Thailand’s current water 

security challenges, including widespread and unseasonal flooding in the north and northeastern 

regions and increasing pressure on reservoirs and dams. He emphasised the need for sustained, 

long-term water management efforts that combine NbS with grey infrastructure, noting early examples 

of NbS adoption in the Kok River and Chiang Rai Province. Mr Danucha reaffirmed ONWR’s support 

for integrated urban water management and NbS as essential components of Thailand’s national 

water strategy. He expressed strong interest in continued knowledge exchange between Thai and 

Australian experts throughout the workshop. 

 

  



Keynote – Future vision of IWRM 

Ms Patcharawee (ONWR) focused on integrating NbS into Thailand’s long-term water resource 

management strategy. She outlined the country’s 20-year master plan, which includes river basin 

planning and NbS as essential components for building resilience against climate risks.  

She identified several key challenges, particularly: 

• fragmented institutional structures 

• insufficient financing for slow-developing investments 

• the need for comprehensive knowledge and data beyond water systems.  

Ms Patcharawee emphasised the importance of inclusive approaches, long-term budgeting, and 

robust monitoring and evaluation frameworks to ensure sustainable outcomes. Drawing on a case 

study in the Klong Saphan sub-basin, she highlighted gaps in coordination and the importance of 

participatory approaches.  

Moving forward, ONWR aims to enhance stakeholder capacity, promote knowledge sharing, and 

foster collaboration across sectors to transform challenges into opportunities through innovation and 

partnership. Strategic directions for 2025–2027 include infrastructure development, resource 

integration, and capacity building to create lasting impact across the Mekong region. 

 

 

 

 



Envisioning an overarching strategy and framework 

Dr Jianbin Wang (Monash University) provided a conceptual and practical foundation for Integrated 

Urban Water Management (IUWM) in Thailand. ‘Wicked’ urban water challenges require systems 

thinking rather than isolated solutions. He introduced a five-layer IUWM framework (outlined below) 

demonstrating how NbS can deliver multifunctional benefits across each layer. Drawing on 

international and Thai case studies, he showed how decentralised, nature-based strategies can 

enable multiple uses of water, reduce pressure on single systems, and build resilience under climate 

uncertainty.  

Layer 1: Water Supply 

● This layer reframes wastewater and stormwater as valuable water resources rather than 

wastes.  

● Dual water supply systems (potable and non-potable) and a fit-for-purpose approach to water 

use allow water to be reused multiple times across the urban system.  

● Nature-based solutions such as constructed wetlands and swamp forests can support water 

treatment, urban cooling and ecological restoration.  

● Examples included Fitzroy Gardens in Melbourne and Central Park in Sydney.  

Layer 2: Urban Stormwater 

● Stormwater is both a flood risk and a source of diffuse pollution that can overwhelm sewer 

systems.  

● Decentralised stormwater management using NbS such as stormwater planter boxes, 

floodable landscapes and multifunctional water corridors can help manage these challenges.  

● These approaches reduce runoff volumes, improve water quality and create usable public 

spaces.  

● International examples from Kunshan illustrated how grey, green and blue infrastructure can 

be integrated, with lessons applicable to dense urban environments in Thailand.  

Layer 3: Urban Wastewater 

● This layer focused on treating wastewater as a resource rather than a liability.  

● Decentralised wastewater treatment and recycling systems, including wetland forest parks, 

floating hybrid wetlands and decentralised wastewater treatment systems, can reduce 

reliance on energy-intensive centralised treatment.  

● Such NbS can improve water quality, enable reuse and shift public perceptions of wastewater 

infrastructure.  

● These approaches are viable alternatives for cities like Bangkok, where pumping and 

transporting wastewater is costly and inefficient.  

Layer 4: Surface Water Environment 

● Surface water bodies can be active components of the urban water system rather than 

passive drainage channels.  

● Recirculation systems can reduce stagnation and pollution while treating canals, lakes and 

wetlands as water storage and distribution assets.  

● NbS such as swamp forests along waterways can enhance flood mitigation, water quality and 

urban amenity.  

● Benjakitti Park is a Thai example with potential for further activation through recirculation and 

integrated design.  

Layer 5: Groundwater 

● Groundwater levels are affected by over-extraction, land subsidence and saltwater intrusion, 

which threaten long-term water security.  

● Groundwater dependence can be reduced by increasing surface water use and actively 

recharging aquifers with treated surface water.  



● Key strategies can include NbS such as unlined wetlands, ‘monkey cheek’ retention areas 

and managed aquifer recharge.  

● Flood infrastructure such as pumps used during flood events can also be repurposed to 

support groundwater recharge during non-flood periods. 

Jianbin emphasised that NbS are not just technologies, but carefully designed strategies that 

integrate urban design, ecology and long-term planning. 

 

 

  



Session A: Understanding the challenges 

Thai researchers shared their views on challenges and solutions: 

Water resource / water supply in Chiang Rai Municipality – Dr Apisom and Dr 
Ni-orn (Mae Fah Luang University) 

Dr Apisom and Dr Ni-orn discussed Chiang Rai’s water security challenges, ranking 75th out of 76 

provinces due to its downstream position and reliance on external river sources. They highlighted 

transboundary management efforts with Myanmar since 2022 and noted severe 2024 floods affecting 

90,000 households. Pollution from rare earth mining worsened water quality, impacting tourism, 

fisheries and elephants. Community-based plans assessed damages and tracked contamination 

sources, revealing arsenic presence. Alternative raw water sources are being explored, but progress 

remains slow despite government efforts. 

Stormwater quality and urban water environment in Chiang Mai Municipality – 
Prof. Pongsakorn (Chiang Mai University) 

Prof. Pongsakorn introduced research on Chiang Mai’s urban drainage and wastewater systems. The 

combined sewer system now faces challenges from urban growth. Monitoring shows no alarming 

heavy metal levels, but aquatic invertebrates have disappeared, indicating ecological stress. His team 

explored vegetation-based solutions to improve treatment capacity and community acceptance, 

noting preferences for less dense vegetation. Future plans include separating stormwater and sewer 

systems by 2026 and greening waterways. 

Urban wastewater / sanitation in Thailand – Dr Wenchao Xue (Asian Institute of 
Technology) 

Dr Wenchao discussed NbS for wastewater treatment in Bangkok, emphasising challenges in densely 

built areas. Limited space requires creative designs such as vertical garden constructed wetlands. He 

stressed the need for long-term evidence, operational guidelines and financing mechanisms. He 

highlighted floating wetland solutions developed with INC Square to enhance canal treatment 

capacity. 

Groundwater management in Thailand – Prof. Phayom (Khon Kaen University) 

Prof. Phayom focused on groundwater management under the Department of Groundwater 

Resources (DGR). Over-extraction remains a major issue, prompting interest in managed aquifer 

recharge (MAR), although hydrogeological constraints complicate MAR implementation. He shared 

research on mathematical modeling for MAR planning and the creation of a decision support system. 

Integration of NbS into urban environment – Mr Suebsiri (Chulalongkorn 
University) 

Mr. Suebsiri presented Thailand’s ecological spatial planning initiative, commissioned by the Office of 

Natural Resources and Environmental Policy and Planning (ONEP). His team classified 129 

topographic subtypes to guide sustainable land use and NbS implementation. He emphasised the 

mismatch between watershed and provincial boundaries and called for science-based decision 

making. Flood pulse areas are increasingly mismanaged, reducing groundwater recharge and 

worsening flood impacts. 

 

  



 
 

 

 

 

 

Session A – Global Café 

In small groups, workshop participants discussed the challenges facing Thailand: 

• Water environment – Challenges include algae blooms, industrial wastewater contamination 

(heavy metals like mercury and arsenic) and loss of natural wetlands due to encroachment. 

Participants emphasised restoring wetlands and enforcing urban water maps to manage 

flood-prone areas. 

• Water supply – Issues include uneven access, saltwater intrusion in groundwater and public 

distrust in treated water quality. Some areas depend on imported water, and confidence in 

treatment processes remains low. 

• Stormwater – Stormwater management faces capacity issues due to climate impacts and 

reduced buffering wetlands. Flooding volumes exceed system capacity, and land use 

changes have worsened the situation. 

• Wastewater – Wastewater systems suffer from outdated regulations, lack of feasibility 

studies and insufficient financing. Public awareness is low, and urban planning does not 

prioritise wastewater management. 

• Groundwater – Groundwater quality is compromised by fluoride contamination and over-

extraction for irrigation. Low-income households are most affected, and agricultural practices 

exacerbate the problem. 

 

  



Session B: Developing the strategy with NbS 

In small groups, workshop participants discussed possible solutions to address Thailand’s water 

challenges: 

• Water environment – Suggestions include legalising water maps, establishing buffer zones, 

and leveraging ecosystem services for ecotourism. Phytoremediation was proposed to treat 

water before groundwater recharge. 

• Water supply – Proposals include developing new raw water reserves in Chiang Rai, 

ensuring quality certification for agricultural products, and promoting biofiltration using 

biochar. Participants emphasised research on phytoremediation and smart farming for high-

value crops. 

• Stormwater – Recommendations include upgrading drainage systems, adopting sponge city 

principles and creating blue–green corridors. Legal frameworks and guidelines are needed to 

support implementation. 

• Wastewater – Solutions include public–private partnership (PPP) models for NbS 

management and integrating NbS into urban planning, citing Benjakitti Park as a successful 

example. Ownership and departmental silos remain challenges. 

• Groundwater – Strategies include conserving recharge areas, using wetlands to treat 

municipal wastewater before aquifer reinjection, and controlling salinity through saline-

resistant plants. 

 

 

 

 

 

 
 

 

 

  



Session C: Mapping regulators 

In small groups, participants discussed the changes needed to the authorising environment to enable 

NbS solutions: 

• Governance and collaboration – Participants emphasised the need for master planning and 

stronger collaboration among departments. Integration of work across agencies is critical. 

Local municipalities must initiate NbS projects, supported by universities for research and 

private sector for investment. Participants noted regulatory gaps, especially in land use 

planning and local roadmaps. 

• Wastewater management – Discussions linked NbS to Thailand’s Bio-Circular-Green (BCG) 

policy, focusing on implementation hurdles and ownership issues. Clear guidelines and 

responsibilities are needed to ensure sustainable wastewater management using NbS. 

• Stormwater strategies – Stormwater planning should relate to rainfall variability and 

localised conditions. Smaller-scale plans and detailed maps were recommended to manage 

stormwater effectively and reduce flood risks. 

• Water supply planning – Multiple organisations are involved in water supply management. 

Pilot projects under the Royal Irrigation Department (RID) and river basin master plans were 

highlighted as opportunities to integrate NbS. Participants stressed the need for clear 

strategies to manage vacant lands and optimise water resources. 

 

Wrap up 

Challenges 

• Disconnected management across sectors – urban planning, water, agriculture and industry 

operate separately, leading to inefficiencies and overlap. 

• Degraded water environments – algae blooms, loss of wetlands, and pollution from 

untreated industrial, agricultural and household sources. 

• Unequal and unreliable water supply – saltwater intrusion, over-extraction of groundwater 

and low confidence in treated water. 

• Urban flooding and outdated infrastructure – land use change reduces storage and 

infiltration, while old drainage and wastewater systems lag behind. 

• Weak coordination and awareness – local authorities lack capacity, and regulations depend 

on outcomes rather than prevention. 

Solutions (including NbS) 

• Integrate NbS across the entire water cycle – wetlands, riparian buffers, recharge ponds 

and green corridors that connect stormwater, wastewater and groundwater flows. 

• Use natural treatment systems – phytoremediation, biofiltration and biochar to remove 

contaminants before recharge or reuse. 

• Adopt sponge city principles – permeable pavements, retention parks and canal restoration 

to manage runoff and enhance microclimate. 

• Enable partnerships – municipalities initiate plans, universities provide technical knowledge, 

and the private sector invests through PPPs, Payment for Ecosystem Services (PES) and 

eco-tourism models. 

• Apply BCG and NbS frameworks jointly – linking circular economy thinking with ecological 

restoration for resilient water management. 

  



Implementation 

• Develop connected master plans – align groundwater, stormwater and wastewater 

management under one integrated roadmap. 

• Empower local governments – they start the process (‘paperwork’), supported by national 

agencies, academia and private partners. 

• Institutionalise collaboration – link Department of Water Services, Industrial Estates 

Authority, Forestry and Ports through shared databases and goals. 

• Embed NbS and land use planning within legal frameworks – enforce water maps, open-

space ratios, and protection of recharge zones. 

• Scale through learning networks – universities lead capacity building, research on plant 

species and local demonstration projects that connect science to policy. 

 

Next steps 

Over the next few months, the ideas and 

insights discussed at the workshop will be 

consolidated into publications including:  

Immediate output (1-3months): publication 

of a brief with an initial version of conceptual 

integrated urban water management 

strategy diagram for Thailand that shows 

how the layers connect and identifies the 

opportunities for hybrid green-grey 

infrastructure 

Extended outputs (3-6 months): 

publication of briefs with conceptual 

integrated urban water management 

strategy diagram for 2-3 case study cities 

(each case study to be led by one 

university). These city-level strategies will 

illustrate how integrated approaches can 

strengthen resilience, equity and ecosystem 

health. 

Furthermore , IUCN will use learnings from 

the workshop to inform next steps of the URBAN project (2024–2028), funded by the International 

Climate Initiative (IKI). The project supports Thai cities to strengthen climate resilience by integrating 

Nature-based Solutions (NbS) into urban planning, risk management and investment decisions. The 

next steps of the URBAN project include: 

• Complete city-level climate risk and vulnerability assessments (CRVA) and hazard mapping 

to identify priority areas and climate risks. 

• Develop future urban and climate scenarios to guide long-term, risk-informed planning. 

• Translate analysis into a spatial NbS strategy and adaptation roadmap, aligned with provincial 

and municipal development plans, disaster risk management plans and wetland plans. 

• Design and implement NbS pilot sites to demonstrate practical application and benefits for 

flood risk, heat, ecosystems and livelihoods. 

• Strengthen institutional capacity and cross-agency coordination to embed NbS in routine 

planning and budgeting. 

• Prepare policy and investment recommendations to support replication and scaling of NbS 

beyond pilot cities.  



Agenda 

Time Item Who 

8:30–9:00 am Registration  

9:00 – 9:20 am Opening and welcome Ms Sibella Stern (Australia 
Embassy Thailand) 
Dr Phirun Saiyasitpanich 
(DCCE) 
Mr Danucha Pichavanan 
(ONWR) 

9:20 – 9:25 am Group Photo  

9:25 – 9:35 am Keynote – Future vision of IWRM Ms Patcharawee Suwannik 
(ONWR) 

9:35 – 10:05 am Envisioning an overarching strategy 
and framework 

Dr Jianbin Wang (Monash 
University) 

10:05 – 10:30 am Break  

10:30 – 11:30 pm Session A: Understanding the 
challenges 

 

Thai researchers focus on challenges 
and solutions from their experiences 

 

Moderated by Dr Lalita 
Rammont (RUCaS) 

 

Dr Nion Sirimongkonlertkun 
(RMUTL) 

Dr Apisomm Intralawan 
(MFL University) 

Prof Pongsakorn 
Suppakitpaisarn (Chiang 
Mai University) 

Dr Wenchao Xue (AIT) 

Prof Phayom Sraphrom 
(Khon Kaen University) 

Mr Suebsiri Srithanyarat 
(Chulalongkorn University) 

11:30 – 12:30 pm Session A Workshop with all 
participants focusing on challenges in 
different contexts 

Moderated by Pakkasem 
Tongchai (IUCN) 

12:30 – 1:30 pm Lunch  

1:30 – 3:00 pm Session B: Developing the Strategy 
with NbS 

Moderated by Pakkasem 
Tongchai (IUCN) 

3:00 – 3:30 pm Afternoon tea  

3:30 – 4:30 pm Session C: Mapping regulators Moderated by Pakkasem 
Tongchai (IUCN) 

4:30 – 4:45 pm Summary, next steps and timeline Led by Katharine Cross 
(Monash University 

4:45 – 4:55 pm Outlook into IKI Urban Program 2026 Led by IUCN 

4:55 – 5:00 pm Wrap up – working group as a 
community of innovators to drive 
ongoing development 

Led by ONWR 

 
 



Participant organisations 

Government 

• Department of Climate Change and Environment (DCCE) 

• Bangkok Metropolitan Administration (BMA) 

• Department of Groundwater Resources 

• Department of Public Works and Town & Country Planning (DPT) 

• Department of Water Resources (DWR) 

• Eastern Economic Corridor Office (EECO) 

• Eastern Economic Corridor Policy Committee Office (EECPO) 

• Municipality of Chiang Mai 

• Municipality of Khon Kaen 

• Nakhon Ratchasima Municipality 

• Office of the National Economic and Social Development Council (NESDC) 

• Office of the National Water Resources (ONWR) 

• Pollution Control Department (PCD) 

• Royal Irrigation Department 

Universities/Institutes 

• Asian Disaster Preparedness Centre 

• Asian Institute of Technology 

• Chiang Mai University 

• Chulalongkorn University  

• Kasetsart University 

• Khon Kaen University 

• King Mongkut's Institute of Technology Ladkrabang (KMITL) 

• King Mongkut University of Technology Thonburi (KMUTT) 

• Mae Fah Luang University 

• Rajamangala University of Technology Lanna (RMUTL) 

• Surat Thani Rathabhat University 

• Thailand Institute of Scientific Technological Research 

• Thammasat University 

• Water Sensitive Cities Australia, Monash University 

NGOs and Development Partners 

• Australia’s Department of Foreign Affairs and Trade (DFAT) 

• GIZ 

• International Union for Conservation of Nature 

• Regional Community Forestry Training Centre for Asia and the Pacific (REFOCTC) 

• Thailand Environment Institute 

  



Abbreviations 

AIT Asian Institute of Technology 

BCG Bio–Circular–Green 

DCCE Department of Climate Change and Environment 

DFAT Department of Foreign Affairs (Australia) 

DGR Department of Groundwater Resources 

ICEM International Centre for Environmental Management 

IUWM Integrated Urban Water Management 

KMUTT King Mongkut’s University of Technology Thonburi 

MAR managed aquifer recharge 

NbS nature-based solutions 

ONEP Office of Natural Resources and Environmental Policy and Planning 

ONWR Office of National Water Resources 

PES Payment for ecosystem services 

PPP public–private partnership 

RID Royal Irrigation Department 

RMUTL Rajamangala University Technology Lanna 

RUCaS Resilient Urban Centres and Surrounds 

WSCA Water Sensitive Cities Australia 

 

  



Evaluation form results 

We received 22 responses to the evaluation form: 

● 8 respondents identified as female (36.4%); the remaining 14 respondents identified as male 

(63.6%). 

● No respondents identified as a person with a disability. 

● Most respondents came from the Education (10 respondents or 45.5%) and Government (10 

respondents or 45.5%) sectors. 1 respondent was from an NGO and 1 was from an 

Intergovernmental organisation.  

● Most respondents rated every session as ‘Good’ or ‘Very Good’. The remaining respondents 

rated sessions as ‘Satisfactory’. No respondents rated sessions as ‘Poor’ or ‘Very Poor’. 

● Most respondents rated ‘Content’, ‘Venue’, ‘Registration Process’ and ‘Interpretation’ as 

‘Good’ or ‘Very Good’. The remaining respondents rated these elements as ‘Satisfactory’. No 

respondents rated these elements as ‘Poor’ or ‘Very Poor’. 

● Comments from respondents: 

o Responses praised the event as a ‘great learning event’, with good, easy-to-

understand explanations and concise lectures with clear examples. 

 

 
o Respondents found the event inspirational and beneficial, gaining an understanding 

of principles and networking. They appreciated the collaboration and knowledge 

exchange between various agencies and saw examples of water management at 

different scales (household, city, and area level). 

o The workshop provided space for discussion and allowed participants to express their 

opinions. 

o The event was viewed as a solid start for setting a vision, building upon existing work 

and creating actionable discussion points, offering a new experience for those not 

previously involved in water management. 

 

Participants provided suggestions for future workshops: 

Content suggestions 

• Urban planning and landscape design to improve NbS actions 

• Urban water management and planning 

• Benefit–cost analysis of NbS investment 

• Practical, real-world examples that can be applied to Thailand, addressing various problems 

o Thai case studies, international case studies, best practice examples 

• Goals and guidelines for municipalities e.g. easily adoptable techniques and decision support 

tools 

• Evaluation of NbS indicators 

 

  



Delivery suggestions 

• A broader audience, including local people or affected individuals who can she their 

experiences  

• Focus on a pilot project  

• Longer discussion on topics 

 

Results 

 

 

 

 

 



 

 

 

 

 



Appendix 1: Scenarios 

Water Layer 

Context Problems (Analysis) Describe 

the main challenges in this water layer. 

Strategies 

(Solutions) Role of NbS Government Regulators / End Users & Desired Outcomes 

Guiding questions  Describe the main 
challenges in this 
water layer and 
what are potential 
causes 

Who is most 
affected (men, 
women, children, 
elderly, people with 
disability, low-
income 
households)? 

List possible 
technical, policy, or 
management 
solutions 

Identify where 
and how Nature-
based Solutions 
could contribute 

What are the co-
benefits for other 
layers? Wastewater 
management, 
stormwater, etc  

If have an effective 
NbS - who to 
speak to within 
government to 
make this happen 
What is the first 
point of contact? 

What are existing 
or proposed 
policies, strategies, 
regulations that 
can support 
implementation? 

What inclusive 
outcomes should be 
achieved? 

Layer A: Water 
Supply 

Example: High 
salinity in coastal 
water supply due to 
reduced flows and 
rising sea levels 
leading to saline 
intrusion 

Coastal rural 
households, women 
managing household 
water collection, and 
low-income families 
who cannot afford 
bottled water. 

Pre-treatment filters at 
community scale. 
 
Decentralised local 
water harvesting 
(rainwater tanks). 
 
Fit-for-purpose supply 
(recycled water for 
non-drinking uses) 

Constructed 
wetlands near 
coastal zones to 
reduce salinity 

Could also be used 
for treatment of 
stormwater, that can 
be a source for water 
supply  

Example: ONWR, 
Municipality 

National Water 
Resources Act 
(2018) provides the 
overarching legal 
framework for water 
allocation and 
protection. 
 
Local water safety 
plans developed by 
municipalities set 
standards for 
ensuring safe 
drinking water 
supply. 

Safe, affordable, 
accessible drinking 
water. 

 
1. Provincial 
Waterwork Authority 
(PWA) under the 
Ministry of Interior 
provide municipal 
water supply to 
urban area mainly in 
the city. The 
operation capacity is 
48,000 cubic meter 
per day, serving only 
to 40,000 
households. This 
service covers only 
about 15% of the 
total population. The 
remaining 85% 

The most at risk 
group are children, 
pregnant woman and 
the low-income who 
cannot afford the 
household treatment 
system and the rural 
communities who 
depend on the low-
technology, 
community managed 
system.  

For the short term, 
Chiang rai city has 
intensified its water 
treatment process by 
increasing use of 
chemical treatment. 
The Water Resource 
Department, MONRE 
also propose the 
construction of tailing 
dam to reduce the 
contamination with 
mostly come from the 
sediment. However, 
this plan has been 
rejected by the public 
due to concerns over 

NbS such as 
constructed 
wetlands and 
bioremediation 
techniques along 
the river banks can 
play a vital role in 
improving water 
security, and 
enhancing water 
quantity and 
quality and city's 
resilience. The 
retention capacity 
of wetlands and its 
natural filtration 
process can help 

Waste water 
treatment, increase 
biodiversity, 
aesthetics, air quality, 
tourism and fishing 
which support local 
livelihoods 

Catchment 
approach is required 
but might not be 
political possible. 
For the domestic 
government, first 
point of contact area 
ONWR, RID, 
MONRE, Marine 
department. Please 
read some news 
article below 
 
https://www.nytimes
.com/2025/07/11/wo
rld/asia/myanmar-
mining-thailand-

At the regional level, 
there is MRC water 
quality monitoring. At 
the domestic level, 
pollution control 
department is in 
charge of monitoring 
water quality 

equitable sustainable 
and affordable access 
to clean water to 
vulnerable groups 



depend on low-
technology, 
community operated 
systems that 
advanced treatment 
and monitoring is 
lacking. PWA uses 
Kok river as a raw 
water sources. 
Recent water quality 
testing revealed the 
contamination of 
heavy metals 
(arsenic (AS), Lead 
(Pb), Barium (Ba) 
which raise public 
concern about long 
term accumulative 
health impacts. 
Further, flood in 
2024 caused the two 
weeks shutdown of 
the systems 
indicating the high 
vulnerability to the 
changing 
environment.  

inadequate 
environmental and 
social impact 
assessment, and the 
lack of public 
consultation. In the 
long term it has a plan 
to relocate the water 
supply intake system 
to another river-- Mae 
Lao River about 40 km 
away to reduce its 
reliance on the 
contaminated river. 

reduce pollutants 
and better regulate 
of floods and 
drought. Its ability 
to act as a carbon 
sink also contribute 
to climate change 
mitigation and 
serve as a great 
pathway for 
improving water 
resilience.  

china.html 
https://www.sbs.co
m.au/news/article/h
ow-this-river-ended-
up-with-arsenic-
levels-three-times-
higher-than-the-
safe-limit/5r0buyf12 
https://www.dw.com
/en/is-rare-earth-
mining-putting-the-
mekong-river-at-
risk/a-74026166 
https://www.nationth
ailand.com/news/ge
neral/40050334 

         

Layer B: 
Stormwater 

Example: Frequent 
flash floods after 
intense rainfall; 
polluted runoff into 
canals. 

Street vendors losing 
income, school 
children unable to 
reach schools, 
wheelchair users 
trapped. 

Permeable 
pavements, retention 
ponds, and flood-
adapted green 
spaces. 
 
Upgrading canal 
networks for 
multifunctional use 
(drainage + storage + 
public space). 

Rain gardens, 
bioretention parks, 
green roofs to 
reduce runoff. 

Treated stormwater 
could be a source for 
water supply; 
improvement in water 
quality supports water 
for environment and 
aquatic biodiversity 

Regulators: 
Municipal authority 

Thailand Climate 
Change Master Plan 
(2015–2050) 
prioritises adaptation 
through flood and 
stormwater 
management. 
 
Urban planning 
regulations 
increasingly require 
flood-resilient 
infrastructure. 

Flood-safe, 
accessible public 
spaces and roads 

 
Increasing extreme 
event in the region 

Almost everyone is 
affected due to 
insufficient 
preparation and poor 

River and catchment 
restoration and 
rehabilitation. In some 
cases, relocation may 

Buffer 
    

https://www.nationthailand.com/news/general/40050334
https://www.nationthailand.com/news/general/40050334
https://www.nationthailand.com/news/general/40050334


early warning system. 
The massive flood, 
sediment and 
landslide indicating 
the upstream 
deforestation and 
unregulated mining. 
Please watch the 
VDO below 
https://www.youtube.
com/watch?v=moJiaJ
m4LA4 
https://www.youtube.
com/watch?v=ksRBIB
YZLUE 
https://youtube.com/s
horts/2bo4t0LnSfc?si
=fyyFVcWP7ie_SN4
M 
https://youtube.com/s
horts/DMclG9XA9S0
?si=YVZNXXPU_XpZ
WQrO 
https://www.youtube.
com/watch?v=hh6Vz
wbSFXU 

be needed to give 
room to water. 
Enforcement and 
comprehensive land 
use planning taking 
consideration of 
ecosystem and 
environment setting 

 
Water quality and 
flood risks 

Low income people 
are affected the most, 
especially those who 
live of fishing and 
agriculture around the 
area. Some residues 
might also entered 
the municipality 
water. Urban people 
who reside near the 
water also affected 

At this moment, 
systematic monitoring 
will be most important. 
Small strategies will 
work, but we need 
systematic 
investigation of 
pollution and 
catchment before 
saying more. 

Rain gardens, 
constructed 
wetlands, trees 

Tourism and physical 
and mental well-being 

กองสุขาภบิาล, Chiang 

Mai municipality.  

Under investigation.  Clean water with 
biodiversity of wildlife, 
flood-safe zones, 
accessible ways to 
access public ways 

         

Layer C: 
Wastewater 

Example: Direct 
discharge of 
untreated sewage 
into canals; 
overloaded treatment 
plants. 

Canal-side 
communities exposed 
to pollution, children 
and elderly at risk of 
waterborne diseases. 

Develop Decentralised 
wastewater treatment 
(DEWATS). 
 
Community-scale 

Wetland parks to 
polish wastewater 
before release. 
 
Reed-bed systems 

Improved water 
quality for water 
returning to the 
environment 

Regulators: 
Pollution Control 
Department, Local 
Municipality. 

Pollution Control Act 
(1992) governs 
wastewater 
discharge standards. 
 
National Sanitation 
Policy emphasises 

Cleaner canals, 
reduced disease risk, 
healthier urban 
environments 

https://www.youtube.com/watch?v=ksRBIBYZLUE
https://www.youtube.com/watch?v=ksRBIBYZLUE
https://www.youtube.com/watch?v=ksRBIBYZLUE


biofiltration and small-
scale treatment ponds 

integrated into 
green corridors. 

safe disposal and 
treatment of sewage 
to reduce public 
health risks. 

 
Chiang Rai already 
has a centralized 
wastewater 
treatment facility. But 
the sewage system 
is not fully 
connected, and does 
not cover the entire 
city. The municipality 
has a plan to 
improve it.  

Urban resident, 
fishery people 

Develop Decentralised 
wastewater treatment 
(DEWATS). 
 
Community-scale 
biofiltration and small-
scale treatment ponds 

 
improving water 
quality and the beauty 
of the city 

local municipality 
  

         

Layer D: Water 
Environment 

Example: Stagnant 
water in canals, low 
biodiversity, 
mosquito breeding. 

Local fishing families, 
women who use 
canals for domestic 
purposes, elderly at 
risk from mosquitoes. 

Canal recirculation 
systems, ecological 
restoration of 
waterways. 
 
Removal of solid 
waste and 
rehabilitation of 
riparian zones 

Riparian 
vegetation 
restoration. 
 
Floating wetlands 
to improve water 
circulation. 

Improved water 
quality and availability 
for consumption (so 
less treatment 
needed for drinking 
water) and productive 
use (e.g. irrigation, 
industry) 

Regulators: 
Municipal authority, 
Local fisheries 
associations. 

Environmental 
Quality Promotion 
Act (1992) 
establishes 
principles for 
protecting aquatic 
ecosystems. 
 
National Biodiversity 
Strategy and Action 
Plan integrates 
ecosystem 
restoration into 
development 
planning. 

Healthy, biodiverse 
waterways that are 
safe and accessible 
for all. 

 
Environmental 
minimum flow has 
not been practiced 
strictly. Grey 
infrastructure such 
as dam, sluice gate, 
irrigation canals, 
pavement of river 
banks has been built 
extensively. The 
main challenge is 
society looks for a 
quick fix and 

       



bandage solution 
which engineering 
approach can 
provide. Also 
anthropocentric 
mindset has been 
priority over 
ecosystem integrity.  

         

Layer E: 
Groundwater 

Example: Over-
extraction leading to 
land subsidence; 
contamination from 
agriculture infiltrating 
aquifers. 

Farmers depending 
on groundwater for 
irrigation, low-income 
households relying on 
shallow wells. 

Managed Aquifer 
Recharge (MAR). 
 
Strict regulation of well 
drilling and abstraction 
limits 

Reforestation of 
catchment areas. 
 
Recharge ponds 
and infiltration 
basins 

Improved water 
quality and availability 
for consumption (so 
less treatment 
needed for drinking 
water) and productive 
use (e.g. irrigation, 
industry) 

Regulators: ONWR, 
Department of 
Groundwater 
Resources (DGR). 

Groundwater Act 
(1977, revised 2003) 
regulates abstraction 
and requires permits 
for wells. 
 
ONWR groundwater 
management 
strategies address 
over-extraction and 
recharge planning. 
 
Land Development 
Department 
programs promote 
reforestation and 
land use practices to 
protect aquifers. 

Sustainable 
groundwater levels, 
reduced subsidence, 
equitable access. 

 
Lack of 
understanding and 
modelling of ground 
water balance. 
Ground water 
pumping is not well 
regulated and 
enforced 

Community water 
work system in the 
rural area depending 
on groundwater  

Indirect recharge (or 
in-lieu recharge) is the 
process of using 
renewable surface 
water supplies instead 
of groundwater to 
irrigate. The reduction 
in groundwater 
pumping results in 
groundwater that will 
remain in the aquifer 
and is referred to as 
"groundwater 
savings." 

Recharge area 
protection and 
MAR action under 
the master plan 

Treated community 
wastewater and 
stormwater can be 
used as recharge 
water (we have a 
case study in Khon 
Kaen province). 

DGR DGR manual for 
MAR / KKU MAR 
DSS 

Sustainable 
groundwater levels, 
reduced saline water 
intrusion. 



   
Evaluate the safe yield 
and regulate for all 
groundwater basin 

     

   
Develop water 
banking authority and 
co-managing with 
private sector and 
local agencies 

     

 

  



Appendix 2: Workshop input 
 

Context Problems (Analysis) 
Describe the main challenges in 

this water layer. 

Strategies 
(Solutions) 

Role of NbS Government Regulators / End Users & Desired Outcomes 

Guiding 
questions  

Describe the 
main challenges 
in this water layer 
and what are 
potential causes 

Who is most 
affected (men, 
women, 
children, 
elderly, people 
with disability, 
low-income 
households)? 

List possible 
technical, policy, or 
management 
solutions 

Identify where and 
how Nature-based 
Solutions could 
contribute 

What are the co-
benefits for other 
layers? Wastewater 
management, 
stormwater, etc  

If have an effective 
NbS - who to speak to 
within government to 
make this happen 
What is the first point 
of contact? 

What are existing or 
proposed policies, 
strategies, regulations 
that can support 
implementation? 

What inclusive 
outcomes should be 
achieved? 

Layer A: 
Water Supply 

Example: High 
salinity in coastal 
water supply due 
to reduced flows 
and rising sea 
levels leading to 
saline intrusion 

Coastal rural 
households, 
women 
managing 
household water 
collection, and 
low-income 
families who 
cannot afford 
bottled water. 

Pre-treatment filters 
at community scale. 
 
Decentralised local 
water harvesting 
(rainwater tanks). 
 
Fit-for-purpose 
supply (recycled 
water for non-
drinking uses) 

Constructed 
wetlands near 
coastal zones to 
reduce salinity 

Could also be used for 
treatment of stormwater, 
that can be a source for 
water supply  

Example: ONWR, 
Municipality 

National Water 
Resources Act (2018) 
provides the overarching 
legal framework for 
water allocation and 
protection. 
 
Local water safety plans 
developed by 
municipalities set 
standards for ensuring 
safe drinking water 
supply. 

Safe, affordable, 
accessible drinking 
water. 

 
Raw water source 
(new) 
Acid water - > 
Distilled water 
 
Water Access 

Rural 
Communities 
Urban 
communities 
Low income 
groups (who can't 
afford HH filters) 

New or Alternative 
water sources 
Create awareness of 
NbS 
Identification of 
surface water 
resources to support 
productions  
- Supporting the 
expansion of 
Provincial Water 
Authority's service 
area into vulnerable 
area 

Rainwater treatment 
Separated 
waste/storm water 
system 
Co-funded PPP 
Constructed and 
natural wetlands 

Water quality 
   



 
Water flow and 
irrigation 
catchment 
Quality control in 
real time 

Downstream 
water users 

Create awareness on 
NbS 
Allocate resources to 
needs of: 
- Agriculture 
- Fisheries 
- Others 

Smart Farms with 
higher 
efficiency/value crop 
NbS Indicators 

Groundwater recharge 
and biodiversity 

River Basin Committee 
Local Municipality 

Guideline/policy to guide 
local project 
implementation 

 

 
Pipe network and 
quality 
Open channel loss 

 
Local demand and 
supply 
Farmers’ cooperative  
- subsidise and share 
treatment and pool 
costs for pipe 
transfer network 
 
HH Upstream: on-
site or local treatment 

Biochar Net 0  
Sub surface wetland 
- zoning 

    

 
Flooding 
Saltwater intrusion 
-> HH in affected 
area 
 
overlapping 
authorities 
- marine and 
fisheries dept 

Coastal 
community 

Local treatment  
Quality 
Quantity 

Grey-green-blue 
corridor 
Groundwater as 
supply source - 
renewed with flood 
discharge. 
Responsible by 
Department of 
Groundwater 
Resource and 
Department of 
Mineral Resource 

  
Groundwater baseline 
quality 

 

         

Layer B: 
Stormwater 

Example: 
Frequent flash 
floods after intense 
rainfall; polluted 
runoff into canals. 

Street vendors 
losing income, 
school children 
unable to reach 
schools, 
wheelchair users 
trapped. 

Permeable 
pavements, retention 
ponds, and flood-
adapted green 
spaces. 
 
Upgrading canal 
networks for 
multifunctional use 
(drainage + storage + 
public space). 

Rain gardens, 
bioretention parks, 
green roofs to 
reduce runoff. 

Treated stormwater could 
be a source for water 
supply; improvement in 
water quality supports 
water for environment 
and aquatic biodiversity 

Regulators: Municipal 
authority 

Thailand Climate 
Change Master Plan 
(2015–2050) prioritises 
adaptation through flood 
and stormwater 
management. 
 
Urban planning 
regulations increasingly 
require flood-resilient 
infrastructure. 

Flood-safe, accessible 
public spaces and roads 



 
Water volume 
exceeds drainage 
capacity 
 
Rainfall intensity 
exceeds system 
standards 
 
Why does flooding 
still occur even 
after drainage 
improvements? 
 
Drainage pipes in 
some areas are 
smaller than 60 cm 

People living 
along canals and 
waterways 

Updating the 
drainage 
Strengthen 
regulations and 
building codes 

Improve existing 
natural channels 
Sponge city 
() permeable 
Blue-green 
infrastructure 
networks 

Biodiversity 
Recreation 
Communities 
Urban heal island 
Food security 
Water quality 
Noise 

   

 
Change land-use 
patterns to 
increase 
development 
density (mixed-
use) 
 
Urbanisation 

People living in 
urban areas 

Transit-Oriented 
Development (TOD) 
 
Increase transport 
access (rail, buses) 
 
Incentive plans for 
limiting 
overdevelopment 
 
Taxation on unused 
lands 
 
Tax incentives for 
Nature-based 
Solutions on land 
 
Improve 
communication 
between related 
stakeholders 

Legal land-use 
controls 
 
Land-use planning 
measures 

Irrigation Department 
and city planners 
 
ONWR (acts at the 
basin scale) 
 
Academia (interpreter, 
communicator) 
 
Ministries: Ministry of 
Interior, Department of 
Public Works and Town 
& Country Planning 
(DPT) 
 
Basin Committee 
 
Environmental sector 
(EEC) 
 
Environmental Division 
+ related agencies 

Water retention areas, 
detention ponds 
 
Flood prevention 
planning 
 
Integrated urban 
planning 
 
City-level green 
infrastructure 
 
Open Space Ratio / 
Green Area Ratio 

 

 
Expansion of 
communities into 
flood-prone areas 
 
Floodplain 
development 

People living at 
risk 
 
Government 
agencies in the 
area 

Flood risks map 
Building design 
guidelines 
Flood warning 
systems 

River bank setbacks 
corridors 
Blue-green corridor 

   



 
Lack of infiltration 
areas 
 
Lack of retention 
areas 
 
Lack of detention 
areas 
 
Unsafe drainage 
channels 

Communities 
 
Urban residents 
 
Everyone 

Open area ratio  
green area ratio  
biotope 
Environmental 
impact assessment 

    

         

Layer C: 
Wastewater 

Example: Direct 
discharge of 
untreated sewage 
into canals; 
overloaded 
treatment plants. 

Canal-side 
communities 
exposed to 
pollution, children 
and elderly at risk 
of waterborne 
diseases. 

Develop 
Decentralised 
wastewater treatment 
(DEWATS). 
 
Community-scale 
biofiltration and 
small-scale treatment 
ponds 

Wetland parks to 
polish wastewater 
before release. 
 
Reed-bed systems 
integrated into green 
corridors. 

Improved water quality 
for water returning to the 
environment 

Regulators: Pollution 
Control Department, 
Local Municipality. 

Pollution Control Act 
(1992) governs 
wastewater discharge 
standards. 
 
National Sanitation 
Policy emphasises safe 
disposal and treatment 
of sewage to reduce 
public health risks. 

Cleaner canals, reduced 
disease risk, healthier 
urban environments 

 
Collaboration is 
not great and 
some aspects to 
consider: 
1. policy regulation 
2. system 
technology i.e cost 
of treatment is high 
3. challenges of 
reuse water 
4. residential area, 
industry > different 
water pollution and 
uses from different 
areas 

1. low income 
communities 
living near the 
canals 
2. public housing 
issues 
3. Farming and 
fishery sectors 

Policy/Management 
1. Public relation 
awareness 
2. regulation 
3. motivation from 
private sectors; not 
just from council 
4. financial/ tax 
insurance 
5. Charge for 
discharging 
wastewater 
6. shared goals/ 
same scope across 
teams like water, 
energy and zero 
waste 

1. CSO quality 
control before 
discharging to canal 
2. zero waste in 
policy setting BCG 
3. concerns of 
limited space -> new 
city and 
development for 
locations of NbS 

1. surface and 
wastewater treatments to 
be considered together 
2. small scale 
microclimate adaptation 
locally 
3. aesthetic values from 
NbS 

1. Private sectors 
2. National and regional 
government 
- sewer and drainage 
sector 
- pollution control 
government 
- PCD -> policy making 
wastewater 
management authority 

1. water treatment 
quality standard 
2. green circular 
economy: GCB 
incorporate to 
wastewater 

 

 
5. limit motivation 
and benefits from 
treatment at public 
awareness 

 
7. PPP Management 
8. make good use of 
population numbers/ 
migration data 
9. Urban action 

4. Benjakitti park 
wetland for 
wastewater 
treatment: but 
require massive land 

4. Water reuse to save 
potable water usage 
5. decrease water 
treatment cost. 
centralise/decentralise 

3. public organisation: 
separate from public 
works sector as they are 
in charge of wastewater 

3. Masterplan for 
regulation 
4. Upgrading the 
national standard levels 

 



6. regular update 
of the regulations 

- infrastructure 
- capacity 

(4 stages of 
treatment) 
5. water recirculation 
made affordable 

whichever is more 
feasible and cheaper 
- Nbs has multiple 
benefits, how to provide 
evidence 

projects and service 
providers 

 
7. urban planning 
support and 
management 

 
Technology 
1. Investment on 
RAD 
2. demonstration of 
tech 
3. sandbox of 
showcases 

6. RUCaS: On Nut 
park reuse for 
irrigation in 
Makassan floating 
wetland 

6. Mosquito problem: 
improve biodiversity/food 
chain 
7. education for the 
public about Nbs purpose 
for local perception 

4. Factories owners if 
they contribute to 
wastewater production 
- BMA -> Bangkok 

5. Monitoring: 
consistency is required 
along with proper and 
efficient systems and 
operations 
6. Pollution control 
sector parameters need 
to be made more clear 

 

 
8. unclear 
structure from a 
national level to 
local level 
management > 
don't know how to 
use the law 

 
Interventions 
1. suitable sites and 
demos 

7. Canals: Dept of 
sewage and 
drainage 
floating wetlands are 
not sufficient 

8. PPP model: 
complicated to implement 
as some parks don't 
belong to BMA 

 
8. improve sanitation 
services 

 

         

Layer D: 
Water 
Environment 

Example: 
Stagnant water in 
canals, low 
biodiversity, 
mosquito breeding. 

Local fishing 
families, women 
who use canals 
for domestic 
purposes, elderly 
at risk from 
mosquitoes. 

Canal recirculation 
systems, ecological 
restoration of 
waterways. 
 
Removal of solid 
waste and 
rehabilitation of 
riparian zones 

Riparian vegetation 
restoration. 
 
Floating wetlands to 
improve water 
circulation. 

Improved water quality 
and availability for 
consumption (so less 
treatment needed for 
drinking water) and 
productive use (e.g. 
irrigation, industry) 

Regulators: Municipal 
authority, Local fisheries 
associations. 

Environmental Quality 
Promotion Act (1992) 
establishes principles for 
protecting aquatic 
ecosystems. 
 
National Biodiversity 
Strategy and Action 
Plan integrates 
ecosystem restoration 
into development 
planning. 

Healthy, biodiverse 
waterways that are safe 
and accessible for all. 

 
Algal blooms in 
urban lakes, ponds 
and parks 
Urban flood 
settlement 
Land use 
mismanagement  

Urban population  
Elders in the 
community 
Park users 
Tourists maybe 

Wetlands (treatment / 
natural wetlands) 
 
Separated 
stormwater and 
wastewater systems 
 
Decentralised 
community 
wastewater treatment 

Urban wetland parks 
 
Recreation areas 
 
Urban public spaces 
 
Combining 
engineering with 

Increase Happiness Local municipalities 
 
University (research 
development) 
 
Private sector (hotels, 
chambers of commerce, 
industries) 
 
Ministry of Natural 

Promote NbS as a policy 
tool 
 
Develop a roadmap for 
NbS 
 
Encourage private 
sector / CSR 
involvement 
(companies with 

 



 
Water quality 
improvement 
 
Example: detention / 
retention basins 

nature (hybrid 
solutions?) 

Resource and 
Environment (MONRE) 

environmental 
responsibility)  

 
Policy gaps and 
parameters 

informal settlers 
Low income 
groups 

Heavy metal 
monitoring 
 
Critical contaminants: 
As, Cd, Hg 
 
Low Impact 
Development (LID) 
 
In new urban areas / 
zoning 
 
Integrate LID into 
urban planning 
 
Environmental 
Impact Assessment 
(EIA) 

Buffer zones 
 
Green + Blue Belt 
networks 
 
Canal networks 
 
Flood plains 
 
Green corridors 
along waterways 

Increase real estate 
value 

Marine Department 
 
Department of Public 
Work and Town & 
Country Planning 
 
Special Administrative 
Zones 
 
MONRE 
 
DFAT / Australia 

 
Increase green area 
requirements 
 
Urban planning 
regulations 

 

 
Industrial 
wastewater from 
mines, factories, 
households and 
agri pesticides 

Vulnerable 
population like 
elders and 
babies 

Conserve / 
rehabilitate 
ecosystems 
 
Wetlands (under the 
Water Act) 

Better terrace design 
aligned with natural 
water dynamics 
 
Phytoremediation 
 
Increase 
groundwater 
recharge 
 
Improve ecosystem 
functions 

 
Industrial Estate 
Authority of Thailand 
 
Treasury Department 
 
University (research 
development) 
 
Business sector 

Integrate NbS into 
development plans 

 

 
Loss of natural 
wetlands due to 
farming activities 
and local use 

Local and larger 
wildlife  

Improve community 
participation 
 
Existing communities 
should benefit from 
ecosystem services 
provided by wetlands 
 
LID-based wetland 

Careful / sensitive 
management plan 

Increase in biodiversity 
Increase in tourism 
Co-assistant and co-
payment for ecosystem 
services 

Royal Forest 
Department - degraded 
forests & encroachment 
 
Local municipality & 
Marine Department 
 
MONRE (wetland) 

 
Community-based 
natural resource 
management 

 



version 
 
Community 
involvement 
 
Use NbS as a driving 
framework 

         

Layer E: 
Groundwater 

Example: Over-
extraction leading 
to land 
subsidence; 
contamination from 
agriculture 
infiltrating aquifers. 

Farmers 
depending on 
groundwater for 
irrigation, low-
income 
households 
relying on 
shallow wells. 

Managed Aquifer 
Recharge (MAR). 
 
Strict regulation of 
well drilling and 
abstraction limits 

Reforestation of 
catchment areas. 
 
Recharge ponds and 
infiltration basins 

Improved water quality 
and availability for 
consumption (so less 
treatment needed for 
drinking water) and 
productive use (e.g. 
irrigation, industry) 

Local government 
organisations 

Groundwater Act (1977, 
revised 2003) regulates 
abstraction and requires 
permits for wells. 
 
ONWR groundwater 
management strategies 
address over-extraction 
and recharge planning. 
 
Land Development 
Department programs 
promote reforestation 
and land use practices 
to protect aquifers. 

Sustainable 
groundwater levels, 
reduced subsidence, 
equitable access. 

 
Excessive 
groundwater 
pumping for 
agriculture 
 
Lack of integrated 
groundwater 
management 
 
Groundwater data 
and monitoring 
systems (GAP) 
 
Data accuracy and 
accessibility issues 

Farmers who rely 
on groundwater 
 
General 
population who 
use groundwater 
as their main 
source 

Update groundwater 
management plans 
 
Recharge area 
protection 

Laws and 
regulations 
Zoning controls on 
recharge and 
discharge areas 
Conservation and 
restoration 

 
MAR (Managed Aquifer 
Recharge) included as a 
priority 
- included in the Master 
Plan 
 
Priority areas identified 
 
Integration with LID 
(Low Impact 
Development) to support 
groundwater recharge 

Incentives 
Mobile application 
ecosystem services 

 

 
Groundwater 
quality 
deterioration 
- Salinity 
- Contamination 

 
Manage aquifer 
recharge 

SAT – Soil Aquifer 
Treatment 
- Wetland 
- Weir 
 
Illustrated process 

 
Wetland-related 
agencies 

  



(diagram) 
 
-Capture zone 
-Wetland 
-Basin recharge 
-End use 
(diagram shows 
water flowing from 
capture → wetland 
→ basin recharge → 
use) 

 
Lack of 
groundwater 
quality care and 
maintenance 
 
Inappropriate 
selection of 
solutions 

 
Control groundwater 
extraction 
 
Increase infiltration 
areas 
 
Create recharge 
zones 

  
local communities  
local authorities 
farmers  
 
How to manage 
groundwater? 
 
Areas with high 
recharge potential 
Areas with high 
abstraction pressure 

PES (Payment for 
Ecosystem Services) 
 
Groundwater funds 

 

 

 



 

 

 

 


