
 

 

 

 

 

 

 

 

 

 

Background 

Water Sensitive Cities Australia at Monash University is working with RID to develop strategies that 
combine conventional engineering solutions and nature-based solutions (NbS). The aim is to help 
mitigate flooding risks and create a multifunctional community-based productive and eco-tourism flood 
corridors. Key to the project is strengthening RID’s institutional capacity on inclusive NbS design and 
integration into irrigation infrastructure. The project established a core group of RID trainers through 
Training-of-Trainers (ToT) supported by Australian experts, building in-house expertise to design, 
deliver and scale NbS irrigation and flood management solutions that support GEDSI (Gender 
Equality, Disability and Social Inclusion) transformative and climate-resilient outcomes. 

Overview 

The second RID Training-of-Trainers aimed to strengthen practical capacity in hybrid nature-based 
solutions (Nbs) design, application and training delivery within RID. Using a training-by-design 
approach, participants worked in groups to develop RID-owned conceptual design outputs for two 
nominated sites: landscape improvement in Chaiyaphum and weir replacement in Uthai Thani. These 
sites were used as illustrative examples only. 

The training also aimed to embed GEDSI and climate resilience into the design process, including 
through monitoring, evaluation and learning considerations. 

The training took place at the Irrigation Development Institute over 5 days. The first 2 days focused on 
developing designs for landscape improvement in Chaiyaphum, followed by group presentations on 
the morning of the third day. A site visit to Chulalongkorn Centenary Park took place in the afternoon. 
The fourth and fifth days focused on design for weir replacement in Uthai Thani. 

 



 

 

RID example projects 

THE CONCEPTS AND DESIGNS DEVELOPED FOR THE SITES DESCRIBED BELOW ARE FOR 
TRAINING PURPOSES AND ARE ILLUSTRATIVE ONLY.  

Landscape Improvement in Chaiyaphum 
The Chaiyaphum project proposes transforming an earthen mound within the future inundation area 
of the Lam Nam Chi Reservoir into a small, elevated island and pilot NbS site. The concept responds 
to risks of encroachment, erosion, fluctuating water levels and unclear land use, using ecological 
reforestation, contour bioswales, water retention and community learning spaces to restore the 
ecosystem and demonstrate scalable reservoir-edge landscape management.  

Weir Replacement in Uthai Thani 
The Uthai Thani project proposes replacing and enhancing the efficiency of Pak Mueang Weir, a 
critical diversion structure in the Thap Salao irrigation system. The existing weir is around 38 years 
old and affected by structural deterioration, sedimentation, debris obstruction and flows exceeding its 
original design capacity. The proposed approach combines structural repair, drainage upgrades, 
telemetry, hybrid green infrastructure and improved public access to strengthen water security, flood 
resilience and community connection to the river system.  

Training summary  

Day 1 – 23 March 2026 

The morning focused on contextualising GEDSI and its relevance to climate-resilient NbS projects. 
Participants revisited the meaning of GEDSI—gender equality, disability and social inclusion—and 
discussed why women, people with disabilities, elderly people, different ethnic groups and other 
socially disadvantaged groups must be included in consultation, design, implementation and MEL 
(monitoring, evaluation and learning) processes. The session highlighted that excluding people with 
disabilities or marginalised groups from disaster and infrastructure planning can create serious safety 
risks during floods and other climate-related events. 

The GEDSI session also introduced key frameworks, including human rights, donor, legal, ethical and 
business drivers for inclusion. Participants discussed the importance of GEDSI-disaggregated data, 
qualitative and quantitative indicators, and the need for GEDSI MEL plans that support both 
accountability and learning. A key message was that GEDSI indicators should link directly to project 
outcomes and help identify whether projects are improving resilience, access, safety and participation 
for all community members.  

The technical design session introduced the Chaiyaphum landscape improvement site. Participants 
considered the major site challenges, including future island condition, 9 m seasonal water-level 
fluctuation, changing exposed land area, access during inundation, erosion, sedimentation, soil 
cracking, wind and wave action, and the risk of encroachment.  

The design challenge was framed as an opportunity to transform a fluctuating, degraded earthen mound 
into a resilient, biodiverse island park that demonstrates NbS, water sensitive landscape management, 
ecological restoration and community benefit.  

Strategic directions for the Chaiyaphum design included elevation-based hydrological zonation, 
shoreline stabilisation, ecological restoration, reforestation, contour swales, wildlife areas, boat 
access, trails, pavilions, toilets, community education, ecotourism and phased development.  

Information was also shared on constructed wetlands as a core NbS typology, outlining how they can 
be designed to treat water, manage flows and enhance biodiversity using natural processes. It 
reinforced practical design considerations such as hydrology, planting and treatment pathways, while 
linking wetlands to multifunctional outcomes, including water quality improvement, habitat creation 
and community use. 

Participants began exploring how activities and infrastructure could be placed according to 
topography and seasonal water levels, while also considering GEDSI objectives and community use.  



 

 

 

Day 2 – 24 March 2026 

On Day 2, teams progressed the Chaiyaphum design from concept to more spatially defined NbS 
interventions, with increasing integration of GEDSI considerations. The design evolved around 
elevation-based zoning to respond to ~9 m seasonal water fluctuations, including terraced wetlands, 
contour bioswales, reforestation zones and community-accessible upper areas, alongside ideas for 
access, shoreline stabilisation and phased development to prevent encroachment.  

Feedback from the GEDSI advisor (Helen) emphasised the need to strengthen GEDSI integration 
beyond physical design—ensuring inclusive access to the island (e.g. safe boat landing, universal 
design pathways), equitable use of community spaces, and consideration of who benefits and who 
may be excluded across seasons. Helen also highlighted the importance of embedding community 
participation, local knowledge and livelihood opportunities (e.g. eco-tourism, learning spaces) into the 
design intent. 

Further items for consideration focused on refining how these ideas translate into practice:  

● defining how different user groups engage with the site under changing water levels  
● clarifying spatial typologies (e.g. ‘wild’ vs curated areas) 
● testing cross-sections and boundary conditions 
● aligning hydrological performance (inundation depth/duration) with social functions.  

 

 

Additional prompts included integrating pedestrian corridors, nature play and education precincts, 
while considering environmental factors such as wind exposure and slope stability. Together, these 
inputs push the design towards a more inclusive, functional and context-responsive NbS 
demonstration site that balances ecological performance with equitable community use. 



 

 

Day 3 – 25 March 2026 

Chaiyaphum design presentations and feedback 

Day 3 focused on the presentation and review of team design concepts for the Landscape 
Improvement in Chaiyaphum project. The morning session brought together the outputs from two 
days of collaborative design work, with each team presenting a concept for transforming the future 
reservoir island into a multifunctional NbS demonstration site.  

The session reinforced the ‘training-by-design’ approach, giving participants the opportunity to apply 
NbS, GEDSI and climate resilience principles directly to a real RID project. 

Group 1 presented a ‘trade off and 
compensate’ strategy linking 
engineering and social outcomes. Their 
design included wetlands, retarding 
ponds, gabion weirs, elevated 
walkways, soil improvement, quiet 
spaces and local retail areas, with 
phased development from soil activation 
to long-term biodiversity and learning 
functions. 

 

  

Group 2 framed the project as a ‘Living 
Blueprint’ for rebuilding social trust through 
community-sensitive NbS. Their proposal 
used elevation-based zoning, cultural and 
spiritual spaces, livelihood plots, 
constructed wetlands, sediment traps and 
GEDSI design features including universal 
access, safety and clear communication. 

 

 

 

 

 

  

Group 3 proposed a seasonal island 
experience focused on health, access 
and regenerative tourism. Key ideas 
included all-season access by 
pathway, boat and zipline, a zero-
waste sustainable café, composting 
toilets, vegetable gardens, wetlands, 
nature play and activities that shift 
between high- and low-water 
seasons. 

 



 

 

  

Group 4 developed the ‘RID Co-Living 
Space’ concept to balance people, forest 
and water. The design included six 
functional zones: parking and markets, 
sediment pond and intake channel, 
constructed wetlands, retarding pond and 
deep pool, multipurpose forest, and an 
energy zone with solar floating farm and 
water tower. 

 

 

 

 

 

Group 5 focused on creating a 
sustainable, low-maintenance hybrid NbS 
landscape to address encroachment, soil 
erosion and reforestation. Their concept 
included vegetated swales, camping and 
recreation areas, permeable parking, 
bioretention cells, educational signage, 
carbon-credit tree planting and seasonal 
wet/dry operation. 

 

 

 

 

Across the 5 presentations, teams demonstrated strong progress in integrating technical, ecological 
and social objectives. Common design themes included elevation-based zoning, wetland and 
bioswale systems, riparian vegetation, retarding ponds, sediment management, reforestation, slope 
stabilisation, elevated walkways, learning centres, community spaces and local economic activities. 
Several teams explicitly framed the project as a way to compensate affected communities, build trust, 
prevent encroachment and create shared benefits from the reservoir development. 

All 5 presentations converged around several ideas. First, teams consistently saw the site as more 
than a flood storage landscape; it was framed as a future public asset combining ecology, learning, 
local economy and recreation. Second, teams took seasonal water fluctuation seriously and designed 
for wet and dry season use rather than assuming a fixed park condition. Third, GEDSI was 
increasingly visible in the proposals, especially through access routes, ramps, lighting, signage, 
wheelchair and stroller access, safe public space and recognition of local livelihoods and cultural 
values. Fourth, many groups moved beyond ‘green add-ons’ and began to think in terms of integrated 
systems where hydrology, soil restoration, biodiversity, access, livelihood and education worked 
together.  

The feedback discussion also identified several priorities for improvement before concepts progress 
further. These priorities included stronger upfront community engagement during the pre-construction 
period, clearer articulation of community benefits, more attention to soil preparation and nutrient 
improvement, better consideration of carrying capacity and operations, and more detailed responses 
to debris, sediment, water treatment and safety across seasons. Feedback from the GEDSI advisor 
(Helen) highlighted the importance of balancing engineering performance with social benefit, including 
women and children’s safety, equal decision making, quiet spaces, children’s learning activities and 
local income generation. 



 

 

Technical feedback from Jianbin encouraged teams to further refine the concepts into a consolidated 
design. Key recommendations included considering actions before ‘year zero’, such as: 

● early planting and shoreline stabilisation before reservoir filling 

● preparing soils through nitrogen-fixing species and composting 

● using wetlands as two-way treatment links between the reservoir and retarding ponds 

● using existing road foundations for elevated walkways 

● testing carrying capacity, zero-waste operations, seasonal programming and long-term 
maintenance models. 

Overall, the session showed that participants were able to move beyond individual NbS features 
towards integrated NbS strategies.  

Chulalongkorn Centenary Park and Chong Nonsi Canal visit 

The study visit began with a lecture from Kotchakorn Voraakhom and her team at Chulalongkorn 
University. This was followed by visits to Chulalongkorn University Centenary Park and then Chong 
Nonsi Canal Park. The visit showed participants how blue–green infrastructure can transform dense 
urban sites into multifunctional NbS assets. 

Centenary Park demonstrated how green open space, forested areas, constructed wetlands and 
detention basins can reduce heat, detain and treat stormwater, and support community use, while 
Chong Nonsi Canal Park showed canal restoration, runoff treatment, flow management and public 
recreation. These examples were directly relevant to ToT#2 by illustrating how RID projects can 
combine hydraulic function, ecological restoration, amenity, learning and public benefit in one 
integrated design. 

 

Day 4 – 26 March 2026 

Day 4 shifted the training focus to the Weir Replacement in Uthai Thani project. The day began with a 
thought-starter presentation introducing the Pak Mueang Weir context and framing the design 
challenge as more than a conventional weir replacement. Participants were encouraged to consider 
how the existing weir, new weir, adjoining land, canal corridor and community spaces could be 
integrated into a hybrid NbS–grey infrastructure system. 

The strategic direction proposed a ‘Two-Stage Living Weir System with Integrated Treatment Park’, 
where a new modern weir would be constructed downstream while the old weir ruins could be 
reinforced as an upstream protector. The area between the two structures was framed as a treatment 
train and multifunctional park, incorporating sedimentation, wetlands, water quality improvement, flood 
attenuation, ecological habitat and community amenity. 

Key design prompts included whether irrigation canals could operate as distributed storage, whether 
drainage canals could support water quality treatment, and how coordinated operation of the six weirs 
could improve yield from the same catchment. Participants were also prompted to consider debris 



 

 

management, stormwater 
harvesting, dry- and wet-season 
function, floating wetlands, multi-
tiered riparian zones, 
embankments as parks, and the 
role of the creek as both an 
ecological corridor and a 
community space. 

The remainder of the day was 
dedicated to group design work. 
Teams applied the same design-
by-doing process used for 
Chaiyaphum, working through 
context, problem definition, 
vision, strategy, function, 

operation, spatial design, materials, planting, landscape integration and community considerations. 
GEDSI remained embedded as a design lens, with groups expected to consider social context, 
access, safety, community use, and who may benefit or be excluded from the future Living Weir 
Water Park Corridor. 

 

Day 5 – 27 March 2026 

Day 5 focused on the presentation and review of team design concepts for the Weir Replacement in 
Uthai Thani project. The session brought together the outputs from the group design work, with each 
team presenting ideas for transforming Pak Mueang Weir from a conventional hydraulic structure into 
a multifunctional hybrid NbS–grey infrastructure system. 

Prior to the presentations, Jianbin provided further concepts and inspirations to support design 
development. These elements included online and offline wetland parks, floating and ephemeral 
wetlands, multi-tiered riparian zones, and dry- and wet-weather flow pathways. Planting guidance 
included wetland species such as Typha, lotus and sedges for filtration, sediment trapping and 
habitat, as well as vetiver and wild sugarcane for upper-bank stabilisation and drought/flood tolerance. 
The final technical prompts encouraged teams to consider modern weir features such as adjustable 
radial or vertical sluice gates, fish passage, sediment flushing and telemetry sensors.  

This was followed by group presentations:  

 



 

 

Group 1 – Eco-Resilient 
Community Weir 
Group 1 identified key problems 
including limited discharge capacity, 
dry-season water scarcity, high flood 
velocity, sedimentation, woody 
debris, riverbank erosion and sandy 
soils. Their concept proposed a 
nature-based weir supported by log 
booms, sediment retention ponds, 
constructed wetlands, a green 
corridor, fish habitat devices, an 
artificial beach and community 
activities. The team was encouraged 
to further consider how large debris 
would be managed, how wetland liners would prevent water loss in sandy soils, and how the design 
could adjust water levels over time without reconstructing the weir.  

  

Group 2 – Thap Salao: The Living Water 
System  
Group 2 proposed shifting from rigid 
concrete infrastructure to an adaptive NbS 
water landscape. Their five pillars were to 
restore and upgrade water diversion, 
stabilise riverbanks through bioengineering, 
balance flood and drought through an 
elastic water network, activate the right-of-
way as a floodable public landscape, and 
introduce data-driven water management. 
Feedback highlighted the strength of the 
community park, bioengineered 
embankments and smart water 
management ideas, while encouraging the 
team to explore image-based AI monitoring 
for water level, safety and water quality.  

  

Group 3 – Greeny 
Group 3 framed the site 
as an ecological corridor, 
using riparian vegetation, 
wetlands and green 
buffers to improve water 
quality, reduce erosion, 
enhance biodiversity and 
reconnect fragmented 
landscapes. Their 
proposal included a new 
weir with double vertical 
gates, sediment 
management, community 
vegetation strips, 
learning and play 
spaces, a zen garden, 
café, sports areas and retention functions. Feedback positively recognised the corridor framing, the 
double vertical gate concept, the sediment pumping idea and the use of sport activities to support 
maintenance and community activation.  



 

 

  

Group 4 – Wetland and 
community park concept 
Group 4 placed strong 
emphasis on catchment and 
site context, recognising the 
project’s upstream position 
and its influence on 
downstream conditions. Their 
design used upper and lower 
wetlands, a community park, 
a new Pak Mueang Weir, 
riparian zones, sediment 
traps, water treatment, 
nursery areas and GEDSI-
informed public access. It 
was noted that this group 
had considered the wider 

context seriously, including upstream and downstream relationships, and feedback recognised the 
velocity testing as an important step for detailed design. Suggestions were made to use energy 
dissipators as safe stepping-stone adventure pathways and to consider coordinated operation of 
multiple weirs to increase flood capacity and distributed storage. 

Across the presentations, teams showed strong progression from technical weir replacement towards 
integrated hybrid NbS design. Common themes included retaining or reinterpreting the old weir, 
introducing new controllable structures, using wetlands and sediment basins as treatment trains, 
stabilising riverbanks with vegetation, improving public access and creating community parks, cafés, 
sports areas, learning spaces and eco-tourism opportunities. Key recommendations included 
considering how: 

• to adjust water levels without reconstructing the weir 

• old or new structures could act as debris protectors 

• double vertical gates could manage top, middle and bottom water-column release 

• wetlands, sand filters and retarding areas could improve water quality and reduce sediment 

• sports fields, parks and public spaces could also function as flood storage 

• coordinated operation of multiple weirs could increase flood capacity and create distributed 
linear storage. 

GEDSI and community benefits were also reflected across the designs. Teams considered safe and 
inclusive access, recreation for different age groups, community learning, livelihood opportunities, 
public spaces and ways for local people to reconnect with RID-managed water infrastructure.  

Overall, the Day 5 presentations demonstrated that participants were able to apply the training-by-
design approach to a more complex hydraulic system, generating practical ideas for transforming Pak 
Mueang Weir into a multifunctional, climate-resilient and community-facing RID asset. 

 



 

 

Reflections and evaluation 

ToT participants shared their reflections via Mentimeter on Days 1 and 3. Participants indicated they 
felt moderately confident: 

● explaining the purpose of socially inclusive NbS in RID projects 
● identifying climate risks that could shape a design 
● identifying the needs of different community members in a project design. 

Participants indicated factors to consider when designing and implementing NbS, including those 
related to: 

● community and social inclusion 
● safety, security and regulatory compliance 
● accessibility and vulnerable groups 
● functionality and sustainability.  

Participants identified areas that they considered need further development, including: 

● community engagement and local adaptation 
● maintenance needs and costs 
● implementation 
● accessibility. 

Participants also provided feedback through a final evaluation on Day 5: 

● Most participants rated sessions as Good or Very Good.  
● The strongest ratings were for the design, presentation and feedback sessions, suggesting 

participants gained most value when applying NbS and GEDSI concepts to real RID projects. 
● A small number participants rated session as Satisfactory, Poor and Very Poor ratings, 

particularly when the training shifted to the more complex Uthai Thani weir project, indicating 
some participants may need more support with technical complexity, design translation or 
implementation details. 

● Overall confidence and understanding increased from Day 1 to Day 5 (e.g. increasing from 
3.6–3.8 out of 5 to 4.0–4.4 out of 5). These results show that participants understood the 
concepts and felt more capable of applying and communicating them in real RID projects. 

Participants’ reflections on the training included: 

● The intent is to apply the learnings to project planning, specifically by incorporating NbS into 
project studies. 

● Incorporating more of Thailand’s nature-based solutions or traditional lifestyles could help build 

stronger connections with local communities and reduce costs by utilising existing, high-quality 

resources.  

● The training encouraged openness to design ideas presented through NbS, while balancing legal 

and budget requirements, so that new ideas can be explored and discussed. 

Suggestions for changes to the next training or design studio included: 

● More information about landscape architecture to facilitate a deeper understanding of 
geographical context at macro and micro scales. 

● Increase participant involvement, potentially including community members in the design 
process to generate more diverse ideas. 

● Technical exchange and consistent organisation of these activities to further educate irrigation 
personnel in this field. 
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