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INDUSTRY NOTE

Urban water challenges such as flooding, pollution, drought, 
urban heat and declining amenity are closely connected. 
Yet water supply, stormwater, wastewater, waterways and 
groundwater are often planned and managed separately. 
This can lead to fragmented, single-purpose responses that 
increase long-term costs and miss opportunities to deliver 
broader environmental, social and economic benefits.

Integrated Urban Water Management (IUWM) provides a 
whole-of-water-cycle approach to planning and investment. 
It helps decision-makers respond to water-related risks 
in a more coordinated, efficient and resilient way. Within 
this approach, nature-based solutions (NbS), particularly 
when combined with conventional grey infrastructure, can 
help cities manage flooding, improve water quality, reduce 
urban heat, strengthen biodiversity and create better public 
spaces.

In Thailand, this approach is increasingly relevant as 
agencies seek to strengthen climate resilience, improve 
urban water security and deliver more multifunctional 
infrastructure outcomes. Integrating NbS offers practical 
opportunities to align water management, climate 
adaptation and urban development objectives, while also 
supporting more inclusive and place-responsive planning. 

Why Integrated Urban Water Management? 
We address three critical imperatives:

Audience
Thai government agencies, regulators, municipalities, 
utilities, universities, planners, designers  
and delivery partners.

Purpose of this note
To explain how IUWM can support more coordinated urban 
water planning and how NbS can contribute to practical 
implementation.

This note draws on discussions from the National Knowledge 
Sharing Workshop on Integrated Urban Water Management 
and the Role of Nature-based Solutions, convened by Water 
Sensitive Cities Australia (Monash University) through the 
Resilient Urban Centres and Surrounds (RUCaS) program, in 
partnership with IUCN’s Urban Resilience project, and co-
hosted by the Australian Embassy Thailand, the Department 
of Climate Change and Environment, and the Office of 
National Water Resources.

Avoid problem shifting
Address root causes, not symptoms 
through integrated system thinking

Climate resilience
Multi-functional systems designed for 
uncertain climate futures

Nature’s power
Leverage biodiversity for interconnected 
environmental solutions
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Vision and framework

Thailand’s pathway to more resilient and water-secure 
cities can build on the 20-year water resource management 
master plan developed by ONWR, which recognises river 
basin planning and NbS as important elements of climate 
resilience. This direction is further supported by a focus 
on practical action through infrastructure development, 
resource integration and capacity building. 

IUWM provides a practical framework for advancing this 
agenda. It brings water supply, stormwater, wastewater, 
surface water and groundwater into a single planning 
approach, rather than treating them as separate systems. 

This helps reduce fragmented responses, improve 
coordination across institutions, and identify where NbS can 
be integrated to deliver multiple benefits across the water 
cycle.

The five-layer IUWM framework is useful because it helps 
agencies and practitioners see where problems and 
opportunities overlap. It can support more coordinated 
responses to flooding, pollution, water scarcity, ecosystem 
decline and urban heat. 

Within this framework, NbS are not a replacement for 
engineered infrastructure. Rather, they complement 
and strengthen it as part of a broader set of urban water 
management responses. When designed to suit local 
conditions, NbS can improve the performance of urban 
water systems while also delivering wider environmental, 
social and community benefits.
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Strategic solutions 
Strengthening water security requires more diverse 
and flexible water sources, greater use of fit-for-
purpose supply, and better use of stormwater and 
wastewater as resources where appropriate. This is 
especially important in Thailand where some cities rely 
on a limited number of raw water sources and where 
supply systems are exposed to flooding, contamination 
and uneven service coverage. Practical responses 
can include dual water supply systems that separate 
potable and non-potable water, rainwater harvesting, 
and recycled water for non-drinking uses.

NbS application
NbS can help improve raw water quality before it enters 
treatment systems. In Thai conditions, useful examples 
include constructed wetlands, riverbank planting, 
bioremediation areas and biochar-based filtration. 
These approaches can reduce sediment and pollutant 
loads, improve retention, support groundwater recharge 
and strengthen catchment health. They are also relevant 
in coastal and saline-prone areas, where wetlands can 
help buffer water quality risks.

Desired outcomes
The aim is:

   Safer and more reliable water supply

   Less dependence on a single sourcs

   Stronger resilience to floods and water 
quality shocks

This is particularly important for households that rely 
on low-technology community-managed systems or 
cannot afford additional household treatment.

Layer A – Water Supply

Key stakeholders

Together, they align source planning, water quality, 
service delivery and nature-based solutions in new and 
existing developments.

Municipal authorities

Water utilities

Environmental agencies Planning bodies

Developers

Land-use planners
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Strategic solutions 
Reducing stormwater risk requires more distributed 
storage, better drainage performance, and stronger 
links between flood management, land use planning 
and public space design. In Thailand, this means moving 
beyond pipes alone and treating stormwater as both 
a flood risk and a resource. Practical responses can 
include drainage upgrades, floodable public spaces, 
stormwater harvesting, and better planning controls for 
development in flood-prone areas. In Chiang Mai, this is 
relevant as urban growth has put pressure on combined 
drainage and wastewater systems, while waterways 
show signs of ecological stress.

NbS application
NbS in this layer can include rain gardens, bioretention 
areas, retention ponds, permeable pavements, green 
roofs, blue–green corridors and greener canal edges. 
These measures slow runoff, reduce local flooding, 
improve water quality and create cooler, more usable 
urban spaces. In Thai settings, they can also support 
biodiversity, improve accessibility and help public 
spaces function safely during heavy rain.

Desired outcomes
The aim is:

   Lower flood risk

   Cleaner runoff

   Less pressure on drainage systems 

   Safer, more accessible public spaces

These responses can also improve urban amenity 
and support better integration between stormwater 
management and city planning.

Layer B – Urban Stormwater

Key stakeholders
Key stakeholders include 

Together, they link stormwater management with land 
use, flood planning, environmental outcomes and 
infrastructure delivery

Municipalities

public works agenciesCity planners 

Planning regulators
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Strategic solutions 
Improving wastewater management requires more 
local treatment options, clearer reuse pathways, and 
stronger integration between wastewater planning, 
urban development and regulation. This is particularly 
important in dense Thai cities where space is limited 
and pumping wastewater over long distances can 
be costly and inefficient. Practical responses include 
decentralised wastewater treatment, local recycling 
and reuse, updated standards, and clearer guidance on 
ownership, operations and maintenance.

NbS application
NbS can include constructed wetlands, wetland parks, 
floating wetlands, reed-bed systems and vertical garden 
wetlands. In Bangkok, for example, these approaches 
are relevant because they can fit within dense urban 
settings and improve water quality while also adding 
landscape value. Floating wetlands and vertical wetland 
systems can help polish wastewater, reduce nutrient 
loads and support safer reuse or discharge.

Desired outcomes
The aim is:

   Cleaner waterways (including canals)

   More local reuse

   Reduced pressure on centralised systems 

   Better public acceptance of wastewater 

infrastructure

When well designed, these systems can also improve 
local amenity and contribute to circular economy 
outcomes.

Layer C – Urban Wastewater

Key stakeholders
Key stakeholders include 

Together, they help set standards, fund systems, and 
link treatment with reuse and urban planning. 

Wastewater agencies

Industrial estates using recycled water

Private or PPP operators delivering decentralised systems

Regulators setting and enforcing reuse standards
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Strategic solutions 
Improving surface water environments requires canals, 
ponds, lakes and wetlands to be managed as active 
parts of the urban water system, not just as drainage 
channels. In Thailand, this means reducing stagnation, 
restoring ecological function, improving circulation and 
linking water quality management with flood storage, 
habitat and public use. These needs are particularly 
clear where canals and urban lakes face algae, pollution, 
wetland loss and poor coordination between land use 
and water planning.

NbS application
NbS can include riparian planting, floating wetlands, 
wetland parks, buffer zones, phytoremediation and 
ecological restoration of canal and pond edges. An Thai 
example is Benjakitti Park, which shows how wetland 
landscapes can support water storage, water quality 
improvement and public space together. More broadly, 
riparian restoration and buffer zones can help reduce 
pollutant loads, support habitat and improve urban 
amenity.

Desired outcomes
The aim is:

  Cleaner and healthier waterways

   Fewer algal blooms and stagnant areas

   Better biodiversity 

   Public spaces that are safer and more 

attractive

Better surface water quality can also reduce 
downstream pollution and support groundwater 
protection.

Layer D – Surface water 
environment

Key stakeholders

Integrated surface water management requires 
coordination across stormwater, wastewater, 
groundwater, forestry, port and environmental 
agencies, supported by policymakers. 

These stakeholders shape both ecological management 
and wider urban planning outcomes. 

Environmental agencies Policymakers
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Key stakeholders

Strategic solutions 
Protecting groundwater requires tighter control of 
extraction, better protection of recharge areas, and 
more active recharge using suitable surface water, 
stormwater or treated wastewater. In Thailand, this 
is important because groundwater stress is linked to 
over-extraction, land subsidence, saline intrusion and 
long-term water security risks. Practical responses 
include managed aquifer recharge, recharge area 
protection, use of wetlands for pre-treatment, stricter 
well controls, and stronger groundwater planning based 
on hydrogeological evidence.

NbS application
NbS can include recharge ponds, infiltration basins, 
“monkey cheek” retention wetlands, reforestation of 
catchments and other land-based measures that that 
allow water to infiltrate naturally. In Thailand, managed 
aquifer recharge has already been identified as a 
priority, including use of treated community wastewater 
and stormwater as recharge water in Khon Kaen. These 
approaches can work alongside engineered recharge 
methods, but they depend on good site selection, 
monitoring and groundwater data.

Desired outcomes
The aim is:

   More stable groundwater levels

   Lower subsidence and salinity risk

   Stronger long-term water security for 

communities that rely on groundwater

These measures can also improve water availability for 
agriculture and reduce pressure on shallow aquifers.

Layer D – Groundwater

Together, they support extraction control, recharge 
planning, monitoring and long-term aquifer 
management. 

Department of Groundwater Resources

Local governments

Regulators

Universities
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Participant organisations in the National 
Knowledge Sharing Workshop on Integrated 
Urban Water Management and the Role of 
Nature-based Solutions

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

Mekong

Thailand

Bangkok

Chiang Mai 

Surat Thani

Chiang Rai

Khon Kaen

Water Sensitive Cities Australia

wscaustralia.org.au

info@wscaustralia.org.au

Monash University Caulfield Campus 
900 Dandenong Road, Caulfield East VIC 3145


