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Executive summary

Urban flooding is an increasing challenge in Can Tho due to rapid urbanisation, growing impervious surfaces and

climate-related rainfall extremes. Nature-based solutions (NbS) provide a promising approach for improving urban
stormwater management while delivering environmental and social co-benefits. This report presents the results of
a stakeholder consultation and participatory assessment to recommend priority NbS typologies suitable for urban

flood management in the city.

The study applied an integrated approach, combining literature review, stakeholder consultations and a
participatory multi-criteria assessment. International guidelines and previous studies were reviewed to identify
common NbS typologies and evaluation criteria. A consultation workshop was then conducted with
representatives from local government agencies, research institutes, universities and international organisations
to discuss implementation opportunities and challenges.

During the consultation, participants evaluated selected NbS typologies using seven criteria: institutional and
policy support, economic and financial feasibility, technical feasibility, operation and community participation,
environmental benefits, monitoring and evaluation capacity, and gender equality, disability and social inclusion
(GEDSI). The scoring results, combined with qualitative discussions, helped identify NbS typologies with strong
implementation potential.

The findings indicate that several NbS typologies—such as bio-retention systems, stormwater tree pits,
permeable surfaces, passive irrigation landscapes and constructed wetlands—have promising applicability in
different urban settings. Based on these results, the report proposes a preliminary roadmap for scaling up NbS
through three phases: pilot implementation, expansion and integration into urban planning.

The results provide an initial evidence base to support the adaptation and scaling up of the NbS typologies in Can
Tho, contributing to improved urban flood resilience and sustainable urban development.

Resilient Urban Centres and Surrounds | wscaustralia.org.au/rucas
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1. Introduction
1.1. Background

Can Tho is the central urban hub of the Mekong Delta region in Vietnam. The city plays a key role in regional
economic development, education, health care and transportation. Over the past two decades, rapid urbanisation,
expansion of built-up areas and increasing densities of hard infrastructure have significantly expanded impervious
surfaces in the inner city. The loss of natural infiltration areas has led to higher surface runoff, localised overload
of the drainage system and more frequent urban flooding during heavy rainfall events combined with tidal
influences.

Under the impacts of climate change, sea level rise and more frequent extreme weather events, conventional
grey infrastructure alone—such as box culverts, pumping stations and drainage canals—are no longer sufficient
to address urban flooding effectively. An integrated approach that combines grey infrastructure with green
infrastructure is increasingly recognised as a sustainable urban water management strategy in many countries.

According to the definition of the International Union for Conservation of Nature (IUCN), nature-based solutions
(NbS) are “actions to protect, sustainably manage, and restore ecosystems to address societal challenges while
simultaneously providing benefits for human wellbeing and biodiversity” (IUCN, nd). In urban contexts, NbS
typologies include measures such as bioretention systems, permeable pavements, constructed wetlands, water
plazas and green roofs. These approaches help reduce urban flooding while also improving urban microclimates,
mitigating the urban heat island effect, enhancing air quality and increasing landscape value.

A consultation workshop was organised under the Resilient Urban Centres and Surrounds (RUCaS) Program,
implemented at Can Tho University (CTU) in collaboration with Monash University.! The workshop aimed to
assess the feasibility of applying seven NbS typologies proposed by Monash University and currently piloted in
several Southeast Asian countries. The activity sought to explore opportunities to expand implementation beyond
the university campus to the city scale and to support the development of a practical roadmap for NbS upscaling
that aligns with local institutional conditions, planning frameworks and available resources.

In addition, because building regulations are being reviewed to include requirements for on-site stormwater
management, integrating NbS into urban planning and construction permitting presents an important opportunity.
This shift could support the transition towards a more sustainable and climate-resilient urban development model
for the city.

1.2. Objectives

This report aims to synthesise, analyse and systematically document expert inputs from the consultation
workshop regarding the potential application and upscaling of NbS in Can Tho. The report specifically pursues the
following objectives:

(1) Assess the suitability of scaling up seven NbS typologies proposed under the RUCaS Program within
the specific urban context of the city. The assessment considers spatial conditions (inner city and peri-

' Resilient Urban Centres and Surrounds (RUCa$), is led by WSCA at Monash implemented in partnership with the International Centre for
Environmental Management (ICEM) and supported by the Australian Government. Working across Cambodia, Lao PDR, Thailand and
Vietnam, 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).

Resilient Urban Centres and Surrounds | wscaustralia.org.au/rucas
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urban areas), ecological characteristics, existing infrastructure systems and current urban development
planning directions.

(2) Identify the priority level of each NbS typology through a scoring process conducted by workshop
participants using seven evaluation criteria. This quantitative approach helps ensure transparency and
objectivity while providing an evidence base for identifying potential pilot interventions.

(3) Analyse the roles and influence of key stakeholders involved in the implementation and upscaling of
NbS using a stakeholder mapping approach. This analysis clarifies institutional responsibilities,
coordination mechanisms and governance gaps that may need to be addressed.

(4) Propose an NbS upscaling roadmap across short-, medium- and long-term phases, aligned with local
financial, technical and policy conditions. The roadmap extends beyond the selection of technical
measures and also considers enabling factors such as integration into urban planning, investment
incentives and community awareness.

Ultimately, the report aims to provide a reference framework for government agencies, research institutes,

universities and development partners involved in climate-resilient urban initiatives in Can Tho. The findings can
support future policy development, pilot project design and resource mobilisation for NbS implementation.

Resilient Urban Centres and Surrounds | wscaustralia.org.au/rucas
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2. Methodology
2.1. Approach

This study applied an integrated approach that combined a literature review, stakeholder consultation and
participatory assessment to develop a roadmap for implementing and scaling up NbS for urban flood
management in Can Tho. The approach draws on methodological frameworks widely used in international
guidance on NbS implementation and sustainable urban water management, which emphasise the integration of
scientific evidence, stakeholder participation and local context analysis (IUCN, 2020; European Commission,
2015; World Bank, 2021).

First, the research team reviewed relevant literature on NbS for urban stormwater management. This review
included previous studies, international technical guidelines and practical experiences from cities with similar
environmental and urban conditions. The review helped identify common NbS typologies, key evaluation criteria
and enabling conditions for implementation in urban settings (Kabisch et al., 2016; European Commission, 2015).
Based on this review, a list of NbS typologies with potential applicability to the urban context of Can Tho was
developed.

Next, a stakeholder consultation framework was established to facilitate dialogue among government agencies,
research institutions and other relevant actors. The consultation process aimed to assess the feasibility of the
proposed NbS typologies and to identify opportunities and constraints for their implementation. This approach
follows participatory planning methods commonly applied in environmental management and sustainable urban
planning, where stakeholder engagement is essential to ensure feasibility, local ownership and social acceptance
of proposed interventions (Reed, 2008; IUCN, 2020).

Based on this framework, a Participatory Multi-Criteria Assessment (PMCA) method was applied. Workshop
participants evaluated the NbS typologies using a scoring system based on seven criteria:

institutional and policy alignment

economic and financial feasibility

technical feasibility

operation and community engagement

environmental and ecological benefits

monitoring and evaluation (M&E)

gender equality, disability and social inclusion (GEDSI).

Nogokrwh=

Multi-criteria assessment is widely used in research on green infrastructure and NbS to compare different
intervention options and determine implementation priorities (Kabisch et al., 2016; Raymond et al., 2017).

The scoring results were compiled and analysed together with insights from stakeholder discussions during the
consultation workshop. These findings were then used to identify priority NbS typologies and inform the
development of a phased roadmap for NbS implementation and upscaling. The results also provide input for
integrating NbS into urban stormwater management programs and urban planning processes in Can Tho.

Resilient Urban Centres and Surrounds | wscaustralia.org.au/rucas
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2.2. The proposed NbS typologies for Can Tho

Within the framework of the RUCaS program, seven NbS typologies have been proposed as potential strategies
to enhance urban climate resilience in Can Tho City. These typologies are derived from the concept of water
sensitive urban design, which integrates natural processes into urban infrastructure to manage stormwater,
improve environmental quality and enhance urban liveability (WSCA and ICEM. 2023).

The seven NbS typologies represent different spatial scales and functional applications, ranging from site-level
interventions in buildings and public spaces to landscape-scale ecological infrastructure such as wetlands and
water reuse systems. Together, they form a flexible framework that can be adapted to diverse urban contexts
including campuses, residential areas, transportation corridors and peri-urban ecological zones. Specifically, the
proposed NbS typologies are:

e NbS 1: Water Plaza (Spacious Water Courtyard) — multifunctional public spaces designed to
temporarily store and regulate stormwater during heavy rainfall events

¢ NbS 2: Stormwater Planter Boxes — vegetated planter systems that capture and filter runoff from roofs
and impervious surfaces

e NbS 3: Permeable Pavement and Stormwater Tree Pits — permeable surfaces combined with tree pits
that enhance infiltration and reduce surface runoff

¢ NbS 4: Passively Irrigated Landscapes and Bioswales — vegetated drainage corridors along streets
that slow down, filter and infiltrate stormwater

e NbS 5: Stormwater Treatment Wetlands — constructed wetlands designed to store and naturally treat
urban runoff before discharge to receiving water bodies

e NbS 6: Subsurface Flow Wastewater Treatment Wetlands — decentralised ecological systems that
treat wastewater through natural filtration processes

e NbS 7: Fit-for-purpose Water Supply Systems — integrated water reuse systems that utilise captured
rainwater or treated water for non-potable uses.

Together, these seven NbS typologies form a hybrid green—blue infrastructure system that can complement
existing drainage networks while providing multiple co-benefits, including flood mitigation, improved water quality,
biodiversity enhancement and improved public spaces. The typologies therefore provide a practical framework for
exploring scalable NbS typologies within Can Tho City’s urban context.

2.3. Multi-stakeholder consultation workshop

A multi-stakeholder consultation workshop was organised as part of the study to assess the feasibility and
prioritisation of NbS for urban flood management in Can Tho City. The consultation approach was designed
based on participatory planning and multi-criteria assessment frameworks commonly applied in urban resilience
and NbS planning processes (European Commission, 2015; IUCN, 2020). These approaches emphasise the
importance of engaging relevant stakeholders in evaluating potential solutions, identifying implementation barriers
and ensuring that proposed interventions align with local governance structures and development priorities.

The consultation workshop was held in February 2026 in Can Tho City under the RUCaS program. The primary
objectives of the workshop were to:

1. Evaluate the feasibility of selected NbS typologies in the context of Can Tho City’s urban environment

2. ldentify opportunities and barriers for scaling up NbS implementation, and

3. Gather stakeholder perspectives on institutional, technical, environmental and financial aspects related to
NbS deployment.

Resilient Urban Centres and Surrounds | wscaustralia.org.au/rucas
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The workshop brought together officials and experts with extensive knowledge and practical experience in
implementing and scaling NbS in Can Tho. Many of the participants have been directly involved in NbS-related
projects across the city and are currently working in key institutions, including the Department of Agriculture and
Environment of Can Tho City, the Department of Construction of Can Tho City, the Can Tho Socio-Economic
Development Research Institute, the Can Tho Urban Planning Institute, the German Agency for International
Cooperation (G1Z) and the College of Engineering Technology of Can Tho University.

During the workshop, participants were introduced to seven NbS typologies proposed under the RUCaS program.
Participants then shared their views on the challenges and opportunities associated with scaling up the typologies
and on the stakeholders involved in implementing each typology. A participatory scoring exercise was conducted
to assess the feasibility of each NbS typology. Participants were asked to score the proposed NbS typologies
using a set of evaluation criteria grouped into seven dimensions, including:

institutional and policy alignment

economic and financial feasibility

technical feasibility

operation and community engagement

environmental and ecological benefits

monitoring and evaluation (M&E)

gender equality, disability and social inclusion (GEDSI).

Nookrwbh=

The scoring results were then compiled and analysed to identify patterns in stakeholder perceptions regarding the
feasibility and readiness of different NbS typologies. These results provide an evidence-based understanding of
priority solutions for Can Tho City’s urban context, while also informing the development of a roadmap for scaling
up NbS implementation within the city’s urban flood management strategies.

2.4. Scoring and evaluation method for NbS typologies

The effectiveness and feasibility of NbS are commonly evaluated using a set of criteria and scoring scales to
ensure transparency and comparability across options. [IUCN (2020) provides a global NbS standard with criteria
on societal problem-solving effectiveness, ecosystem benefits, governance quality, financial sustainability and risk
management, enabling scoring to support verification and design improvement. The European Commission
(2021) outlines quantitative and qualitative assessment of environmental and social impacts using indicator sets
and multi-criteria assessment (MCA). Meanwhile, UNEP (2021) emphasises scoring NbS contributions to climate
adaptation and mitigation based on effectiveness, scalability and contextual appropriateness.

At the urban scale, studies by CRCWSC (2020) and the World Bank (2021) highlight that NbS scoring
frameworks should account for hydrological performance, water quality improvement, operation and maintenance
capacity, cost—benefit considerations and institutional and planning integration. IPBES (2019) adds an ecosystem
value perspective, supporting the quantification of biodiversity benefits, while findings from Nguyen et al. (2025)
incorporate dimensions of inclusiveness and equity (GEDSI). Fieldwork in Can Tho under RUCaS (WSCA &
ICEM, 2023) demonstrates that combining technical data, expert judgment and community consultation in the
scoring process helps identify NbS options that are both context-appropriate and feasible for implementation.

Resilient Urban Centres and Surrounds | wscaustralia.org.au/rucas
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2.5. Analysis of results and NbS upscaling roadmap
development

After compiling the scoring results, the research team analysed and compared the scores of the different NbS
typologies across each evaluation criterion. The quantitative results were combined with qualitative insights
collected during the consultation discussions to identify the NbS typologies with the highest priority and the
greatest relevance to Can Tho City’s local conditions.

Based on this analysis, a roadmap for NbS implementation and upscaling was developed. The roadmap outlines
several implementation phases, including a pilot phase, a scaling phase and a phase for integration into urban
planning and infrastructure development. The roadmap identifies priority NbS typologies and considers the roles
of key stakeholders, technical and institutional requirements and the enabling conditions necessary to ensure the
long-term sustainability of NbS implementation.

Resilient Urban Centres and Surrounds | wscaustralia.org.au/rucas
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3. Results and discussion
3.1. Challenges and opportunities for NbS scaling up

A detailed analysis of the scores across the seven evaluation criteria shows that each NbS group presents
distinct strengths and limitations, reflecting the technical, institutional and social dimensions that shape the
implementation process.

Institutional and policy

The results reveal that NbS scaling in Can Tho should combine short-term typologies that fit existing regulations
with larger ecological interventions requiring longer-term institutional preparation. NbS 5 (subsurface flow
wastewater treatment wetlands) and NbS 3 (permeable pavement and stormwater tree pits) received the highest
scores due to their strong policy relevance and ease of integration into current urban infrastructure systems.
NbS 2 (stormwater planter boxes) and NbS 4 (passively irrigated landscaples and bioswales) showed moderate
potential but depend on the flexibility of planning and technical regulations, while NbS 1 (water plaza) and NbS 7
(fit-for-purpose water supply systems) scored lower due to limited recognition in current policy frameworks.

Alignment with
current policies and
plans

Inter-sectoral/cross- Support from relevant

sectoral linkage governm_ental
agencies
NbS 1 NbS 2 NbS 3 NbS 4 NbS 5 NDS 6 cmm—NBS 7

Figure 1. Institutional and policy alignment with existing city policies

Economic and financial

Under the economic and financial criterion, small-scale and decentralised NbS typologies were considered more
economically feasible. NbS 2 (stormwater planter boxes), NbS 3 (permeable pavement and stormwater tree pits)
and NbS 4 (passively irrigated landscapes and bioswales) received higher scores due to lower investment costs
and easier integration into existing urban infrastructure, while larger ecological typologies such as NbS 5 scored
lower because of higher land and investment requirements. These results suggest that NbS implementation in
Can Tho City should begin with low-cost, easily scalable solutions, while mobilising additional financing

Resilient Urban Centres and Surrounds | wscaustralia.org.au/rucas
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mechanisms such as public—private partnerships (PPPs) or international funding for larger interventions in the
longer term.

Investment and operating costs

Feasibility of resource mobilization
(public and private)

Co-benefits

e NDS 1 e NBS 2 NbS 3 emmmmNDS 4 wmmNDS 5 NbS 6 NbS 7

Figure 2. Comparative economic and financial performance of NbS options

Technical

The results indicate that small-scale, decentralised NbS typologies are more technically feasible during the early
implementation stage, while larger ecological interventions are better suited for long-term urban development
strategies. The decentralised NbS typologies such as bioretention systems (NbS 2), stormwater infiltration tree
pits (NbS 3) and permeable roadside landscapes (NbS 4) received higher scores due to their simple design, ease
of construction and flexibility for integration into existing urban infrastructure.

In contrast, larger ecological NbS typologies such as constructed wetlands or retention ponds offer significant
environmental benefits and climate resilience, but require more complex technical conditions, larger land areas
and appropriate planning contexts. Under the technical feasibility criterion, the evaluation results show clear
differences in the effectiveness and implementability of NbS typologies within existing urban conditions.

Resilient Urban Centres and Surrounds | wscaustralia.org.au/rucas
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Effectiveness (flood reduction,
improved water quality, etc)

5

Flexibility and adaptability Ease of implementation

Resilience to climate change

and disasters Potential for scaling up

NbS 1 NbS 2 NbS 3 emmmNbLS 4 am=NbS 5 NbS 6 e NbS 7

Figure 3. Comparative technical performance of NbS options

Operation and community engagement

The operation and community engagement results indicate some variation among NbS solutions. Measures
integrated into public spaces—such as bioretention systems (NbS 2), stormwater infiltration tree pits (NbS 3) and
permeable roadside landscapes (NbS 4)—received relatively high scores. This result reflects their strong
connection with everyday urban life, which facilitates community involvement in monitoring, maintenance and
stewardship of green spaces. These typologies also show high social acceptance because they provide visible
benefits, including improved urban landscapes, localised flood reduction and enhanced environmental quality.

In contrast, larger ecological typologies such as constructed wetlands or retention ponds may offer broader
environmental and livelihood benefits but typically require more specialised management and coordination among
multiple agencies. Overall, small-scale NbS integrated into public spaces demonstrate greater potential for
community engagement and sustainable operation in urban contexts.

Resilient Urban Centres and Surrounds | wscaustralia.org.au/rucas
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Community engagement
5

Community livelihoods and

. Social acceptance
well-being Pt

Local O&M capacity
= NDS 1 = NbS 2 NbS 3 emm=NbS 4 e===NbS 5 NbS 6 emmmNbS 7

Figure 4. Operations and community engagement assessment of NbS options

Environment and ecological

The discussion highlighted that all seven NbS typologies have significant potential to enhance biodiversity,
improve ecosystem services and support climate change mitigation. Large-scale ecological typologies such as
constructed wetlands or retention ponds (NbS 5) received higher scores due to their capacity to provide habitats
for biodiversity and support natural water purification processes. Meanwhile, smaller and decentralised
solutions—including bioretention systems (NbS 2), stormwater infiltration tree pits (NbS 3) and permeable
roadside landscapes (NbS 4)—although more limited in scale, can collectively reduce surface runoff, improve
urban microclimates and strengthen green space networks when implemented widely. Overall, the results
suggest that NbS not only address urban flooding but also generate multiple environmental and ecological co-
benefits when integrated into urban green space planning.
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Biodiversity benefits
5

Maintenance and provision
of ecosystem services

Climate change mitigation

N bS 1 —NbS 2 NbS 3  emmmNbS 4 — em==NbS 5 NbS B  eemmmNbS 7

Figure 5. Environmental and ecological assessment of NbS options

Monitoring and evaluation (M&E)

The scoring results indicate that the M&E criterion received relatively lower average scores compared with other
evaluation criteria. This outcome suggests that frameworks for tracking and assessing NbS performance at the
local level remain insufficiently developed, with limited standardised indicators for measuring effectiveness. While
some typologies may allow monitoring through small-scale pilot implementation, assessing impacts such as flood
reduction, water quality improvement or ecological benefits requires more systematic and long-term monitoring
approaches. These findings highlight the need to develop a more comprehensive M&E framework with
quantitative indicators that integrate technical monitoring with environmental and social impact assessment to
support future evaluation and scaling of NbS.

Clear and measurable
indicators
A

3

Learning and adaptability Framework

e NDS 1 e NbBS 2 NbS 3 =mmmmNbBS 4 =mm=NbS 5 NbS 6 =em==NbS 7

Figure 6. Monitoring and Evaluation (M&E) assessment of NbS options
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GEDSI

All the NbS typologies generally demonstrate positive potential under the GEDSI criterion, particularly in
improving access to green spaces and enhancing community wellbeing. Typologies integrated into public spaces
—such as parks, schools and residential areas—can generate shared benefits for diverse groups, including
women, the elderly, children and persons with disabilities.

However, the assessment also suggests that integrating GEDSI considerations within NbS design and
implementation remains limited. These findings point to the need for clearer guidelines for mainstreaming GEDSI
into NbS design, as well as the need for clearer guidelines on inclusive design, participatory planning involving
vulnerable groups, and the development of social impact indicators to ensure that the benefits of NbS are
distributed equitably and sustainably across communities.

GEDSI integration
5

4 A

Equitable access to Participation and

benefits and empowerment for
opportunities diverse groups
NbS 1 NbS 2 NbS 3 cmmmmNbS 4 em=NbS 5 NbS 6 emmmmNbS 7

Figure 7. Gender equality, disability and social inclusion (GEDSI) assessment of NbS options

3.2. Roadmap for NbS upscaling
3.2.1. Priority ranking of NbS typologies

The evaluation and scoring reflects the perspectives of experts and representatives from relevant agencies about
the suitability of each NbS solution under the specific urban conditions of Can Tho City. Workshop participants
assessed and ranked the priority of each solution based on evaluation criteria and their corresponding sub-
criteria.

The overall assessment results were organised into seven thematic criteria groups, including institutional and
policy aspects; economic and financial considerations; technical feasibility; operation and community
participation; environmental and ecological benefits; M&E; and GEDSI. The aggregated evaluation results across
these criteria are presented in Figure 8.
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INSTITUTIONAL ECONOMIC TECHNICAL OPERATIONSAND  ENVIRONMENT GEDSI
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Figure 8. Stakeholder scoring of NbS options based on seven evaluation criteria

The evaluation results reveal different priority levels among the proposed NbS solutions. Overall, typologies
characterised by decentralised implementation, relatively small spatial requirements and high compatibility with
existing urban infrastructure were considered to have higher priority for short-term implementation:

o NbS 3 — Tree pits for stormwater capture and infiltration (enhanced tree pits) received the highest
average score, reflecting a relatively strong consensus among workshop participants about the feasibility
and suitability of this solution in Can Tho City. NbS 3 scored positively across several criteria, particularly
in terms of compatibility with existing urban infrastructure, relatively moderate investment costs and
relatively simple operation and maintenance requirements. These results suggest that this solution has
strong potential to become one of the priority interventions during the initial implementation phase.

o NbS 2 - Bioretention systems (bioretention planters or bioswales) and NbS 1 — Water plazas received
similar average scores and were ranked in the second priority group. Both typologies were considered to
have good technical feasibility and flexible integration potential within urban spaces, including sidewalks,
parks and other public areas. These measures are regarded as suitable for pilot implementation or for
integration with other NbS interventions to form a decentralised urban stormwater management system.

o NbS 4 — Permeable roadside landscape typologies received a slightly lower average score than the
previous group but were still considered to have implementation potential in specific spatial contexts,
particularly where landscape design and green space integration are feasible. However, prioritising this
solution depends highly on urban planning conditions and landscape design opportunities.

e NbS 5 - Constructed wetlands for stormwater treatment received the lowest average score. Although
recognised for its significant environmental and ecological benefits, its implementation within the existing
urban fabric may face several constraints, including high land requirements, higher initial investment
costs and more complex operation and monitoring requirements.

o NbS 6 — Constructed wetlands for wastewater treatment was not prioritised for implementation within
urban areas. Most participants indicated that urban spatial conditions are generally unsuitable for
solutions that require large land areas. In addition, participants were concerned about potential
environmental risks associated with wastewater-related solutions. Nevertheless, relocating this solution to
peri-urban areas was considered a more feasible and appropriate option.

e NbS 7 — Fit-for-purpose water supply systems, which involve integrated water reuse systems utilising
harvested rainwater or treated water for non-potable uses, were considered to have potential relevance
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and partial support from existing local policies, and some pilot applications have already been
implemented in the city. While this solution can significantly benefit communities, challenges related to
space requirements for rainwater storage tanks and technical constraints in connecting with existing
infrastructure remain important barriers that may limit scalability.

3.2.2. Strategy for the NbS scaling up road map

The evaluation results and discussions during the stakeholder consultation workshop indicated NbS measures
characterised by decentralised implementation, small spatial requirements and high compatibility with existing
urban infrastructure are considered more feasible for short-term deployment. In contrast, larger-scale ecological
interventions or typologies requiring extensive land areas are generally regarded as more suitable for medium- to
long-term urban development strategies, particularly in peri-urban areas or newly developing zones of Can Tho
City.

Given these results, the NbS development roadmap could prioritise early integration into spatial planning
frameworks, rather than implementing fragmented, small-scale standalone interventions. Specifically, a scaling
roadmap for NbS in Can Tho City is proposed across three implementation phases to ensure feasibility,
effectiveness and long-term sustainability.

Short-term phase (1-2 years): Pilot implementation

The short-term phase will prioritise highly feasible and easily implementable NbS measures through pilot projects.
The proposed typologies include:

NbS 3 — Tree pits for stormwater capture and infiltration
NbS 2 — Bioretention planters (rain gardens)

NbS 4 — Small-scale permeable landscape features, and
NbS 7 — Fit-for-purpose water supply systems.

Potential pilot locations may include schools, urban parks and flood-prone streets, where the performance of
these NbS interventions can be tested under real urban conditions.

Medium-term phase (3-5 years): Green—blue infrastructure network expansion

In the medium-term phase, NbS implementation will be scaled up by integrating multiple solutions, aiming to
establish a green—blue infrastructure network across the urban landscape. Potential measures include:

Permeable pavements

Urban tree planting pits or tree trenches
Retention or detention ponds
Constructed wetlands.

At this stage, NbS design standards and technical guidelines should gradually be integrated into regulations
governing new urban development projects, thereby promoting wider adoption of NbS within urban planning and
infrastructure development.

Long-term phase: Institutional integration

In the long term, NbS are envisioned to become a core component of the city’s sustainable urban development
strategy. NbS measures could be institutionalised within building permitting processes and incorporated as
evaluation criteria within urban development and planning frameworks.
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Through this integration, NbS can play a critical role in enhancing climate resilience, improving urban water
management, and strengthening environmental quality and liveability in Can Tho City.

Summary

In summary, the scoring results and discussions from the stakeholder consultation workshop suggest phasing
scaling of NbS in Can Tho as adaptive implementation pathways. Initial efforts should prioritise NbS measures
that demonstrate high feasibility and ease of implementation in the short term, while progressively expanding
towards larger-scale ecological interventions in subsequent stages. Such a phased approach can help reduce
implementation risks, while simultaneously accumulating practical experience and empirical evidence to inform
the continuous refinement of policy frameworks, planning instruments and technical standards for NbS.

Importantly, the successful implementation of NbS does not depend solely on technical feasibility. It also requires
effective multi-level governance and cross-sectoral collaboration among government agencies, research
institutions, private sector actors and local communities. When implemented through a well-designed scaling
pathway, NbS has the potential to become a strategic instrument for enhancing urban flood resilience, while
simultaneously supporting the transition towards green, climate-resilient and sustainable urban development in
Can Tho.

3.3. Stakeholder mapping
3.3.1 The NbS scaling up stakeholders

According to the findings of the ValBGI Research Project (2020), the scaling of NbS in Can Tho does not rely
solely on technical considerations but also requires the active participation and coordination of multiple
stakeholder groups. Each stakeholder group plays distinct roles at different stages of the NbS implementation
pathway, ranging from pilot implementation to large-scale expansion and eventual integration into the urban
management system. Therefore, the participants invited to the stakeholder consultation workshop were selected
to represent the following key stakeholder groups involved in the NbS scaling process:

e Government authorities: Key government authorities include the Can Tho Department of Agriculture and
Environment and the Can Tho Department of Construction. These agencies play a decisive role in
establishing the institutional framework for NbS implementation by integrating such approaches into
urban planning frameworks, construction regulations and the city’s infrastructure development programs.
In addition, these authorities are responsible for permitting construction, issuing technical guidelines and
overseeing the practical implementation and enforcement of relevant regulations.

e [ ocal urban planning and research institutions: This group includes organisations that contribute directly
to local planning and policy development, such as the Can Tho Institute for Socio-Economic
Development, the Can Tho Institute for Construction Planning, and professional associations including
the Can Tho Union of Science and Technology, the Can Tho City Architecture Union and the Can Tho
Construction Association. These institutions act as bridges between policy and technical practice by
providing scientific analysis, baseline assessments and recommendations for integrating NbS into
planning instruments.

During the consultation discussions, the Can Tho Institute for Socio-Economic Development highlighted
the increasing extent of impervious surfaces and associated urban runoff, which represents one of the
main drivers of urban flooding. Meanwhile, the Can Tho Institute for Construction Planning emphasised
the potential for implementing permeable landscape typologies within parks and public spaces. Given
their direct involvement in zoning plans and detailed urban planning processes, these organisations have
significant influence in mainstreaming NbS into public investment projects and spatial planning
frameworks.
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e Academic and research institutions: Academic and research institutions, particularly Can Tho University,
play a key role in providing scientific evidence and technical support for the design and implementation of
NbS. Relevant units include the Mekong Institute, the College of Environment and Natural Resources and
the College of Engineering Technology at Can Tho University, as well as the research team of the
RUCaS program at Monash University.

These institutions contribute through technical assessments, pilot project design, development of
technical guidelines and the establishment of M&E systems to assess the effectiveness of NbS after
implementation. During the consultation process, experts proposed several potential pilot locations,
including the IC3 intersection in the South Can Tho area, the Vo Van Kiet corridor connecting the city to
Can Tho International Airport, and urban parks within residential areas such as the Hong Phat residential
park in Ninh Kieu district. These suggestions illustrate the proactive role of academic institutions in
identifying suitable testing environments for NbS implementation.

e [nternational organisations: This group consists of international organisations, including ICEM, ISET, GIZ,
UN-Habitat, SECO and CSIRO, with GIZ represented during the consultation workshop. These
organisations provide technical assistance, international experience and best-practice guidance related to
NbS implementation.

In addition, international organisations help integrate environmental standards, GEDSI principles and
M&E frameworks into the design and operation of NbS interventions. During the discussion, the GIZ
representative emphasised the importance of compliance with wastewater quality standards for
ecological typologies such as constructed wetlands and retention ponds. They also recommended
integrating elements such as permeable parking areas, water-retaining plazas and permeable surface
materials to enhance stormwater storage and regulation capacity within the urban environment.

e Private sector and urban project developers: The private sector includes urban development companies
and infrastructure investors, particularly those involved in residential and commercial development. This
group plays a critical role in the direct implementation of NbS within new urban developments, especially
when such measures are integrated at the early stages of planning and design.

Further, the private sector can contribute additional financial resources to NbS implementation through
PPP mechanisms. This stakeholder group is particularly important in the medium-term phase of the
scaling pathway, when NbS implementation expands beyond pilot projects and becomes integrated into
broader urban development initiatives.

e Community groups and civil society: Local communities provide local knowledge, supporting the
operation and maintenance of NbS interventions, and contributing to long-term sustainability after
implementation. Community-based organisations include community leaders in areas where NbS projects
are implemented, the Women’s Union and Youth Union at the commune/ward level, and Commune-level
Disaster Risk Management Committees.

In addition, local media outlets (television, newspapers and social media platforms) raise public
awareness about NbS approaches and their potential benefits for urban flood management.

3.3.2 Stakeholder mapping

The stakeholder mapping exercise was undertaken to support the research team in developing a clearer
understanding of the roles, levels of influence and potential contributions of different stakeholders involved in
scaling NbS in Can Tho. Although the roles of these stakeholder groups will vary across different phases of the
NbS implementation roadmap and according to specific upscaling project types, this exercise presents an
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overview of the key stakeholder groups involved in the consultation process, together with a preliminary
identification of relevant actors and potential engagement approaches for each group.

The analysis considers several parameters, including stakeholder influence, decision making capacity and level of
interest in NbS implementation (illustrated in Table 1). While the consultation workshop provided an important
opportunity to initiate dialogue with these actors, further engagement will be required in subsequent stages. In
particular, greater attention may need to be directed towards stakeholders who possess high levels of influence
and decision making power, because their support is critical for the successful NbS scaling.

At the same time, efforts may also be needed to increase awareness and interest among influential stakeholders
who are not yet fully engaged with NbS-related initiatives. This stakeholder mapping represents an initial
assessment based on currently available information, and the understanding of stakeholder roles and
relationships will likely evolve as additional insights are gained and as the implementation context develops.

Table 1. Stakeholder power/interest matrix

Stakeholders Powerl/influence Level of interest Role in the NBS scaling up
roadmap

Government High High Institutionalising NbS within policy

authorities frameworks and overseeing
permitting processes

Local urban Medium-High High Planning advisory and technical input

planning and

research institutions

Academic and Medium High Implement/contribute in the phases of

research institutions design and M&E

International Medium High Technical and financial support

organisations

Private sector and Medium Medium Project implementation

urban project

developers

Community groups | Low High Participation in operation

and civil society

The stakeholder analysis highlights that government authorities occupy a central position within the governance
landscape, holding the highest levels of decision making authority while also demonstrating a strong interest in
the potential integration of NbS into urban planning and policy frameworks. This finding aligns with the outcomes
of the NbS prioritisation exercise conducted during the stakeholder consultation workshop, in which participants
consistently identified institutional and policy conditions as critical enabling factors.

Scaling NbS in Can Tho requires multi-stakeholder coordination among government authorities, research
institutions, the private sector and local communities. In the early stages, universities and research institutes play
a critical role in developing pilot projects and generating scientific evidence to demonstrate the feasibility and
effectiveness of NbS interventions. Once these typologies have proven their effectiveness, the role of government
agencies and the private sector becomes increasingly important in scaling up and integrating NbS into the city’s
urban development and infrastructure systems. Following the NbS scaling up roadmap, a summary of the
stakeholder roles across the roadmap is presented in Table 2.
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Table 2. Stakeholder roles across the NbS scaling roadmap in Can Tho City

Phase Key NbS Lead actor Supporting actors

Short-term (Pilot) NbS 2, NbS 3, University Government, community
NbS 4

Medium-term (Expansion) | NbS 1, NbS 4, Government | Research institutes, private
NbS 5 sector

Long-term (Integration) NbS 5, NbS 6, | Government | Private sector, universities
NbS 7
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4.Conclusion and recommendations

4.1. Conclusion

This study aimed to identify feasible pathways for scaling up NbS to improve urban stormwater management and
climate resilience in Can Tho City. Through a multi-stakeholder consultation workshop and a structured scoring
assessment of seven NbS typologies across seven evaluation criteria, the study provides an evidence-based
foundation for developing a practical NbS scaling roadmap adapted to local conditions.

The assessment results indicate that decentralised NbS measures with small spatial requirements and high
compatibility with existing urban infrastructure are the most feasible options for short-term implementation.
Typologies such as stormwater tree pits (NbS 3), bioretention planters (NbS 2) and permeable landscape
features (NbS 4) received the highest scores across several criteria, particularly in terms of technical feasibility,
economic viability, and ease of operation and maintenance. These typologies therefore represent suitable entry
points for pilot implementation in Can Tho’s urban areas.

In contrast, larger ecological interventions, such as stormwater treatment wetlands (NbS 5), demonstrate
significant environmental and ecosystem benefits but require more land, higher investment costs and more
complex management systems. Consequently, these typologies are more appropriate for medium- to long-term
urban development strategies, especially in peri-urban areas and newly planned urban zones.

The stakeholder analysis further highlights that NbS implementation is not solely a technical challenge but also a
governance process. Government authorities play a central role in integrating NbS into planning frameworks and
construction regulations, while universities and research institutions provide scientific evidence, technical design
and monitoring support. At the same time, private sector participation and community engagement are essential
for ensuring long-term sustainability during the implementation and operation phases.

The study also identified the need to establish an appropriate M&E system to track the performance of NbS
interventions after implementation. Developing an integrated M&E framework would not only enable the
assessment of the technical effectiveness of these typologies but also generate essential data to support policy
adjustments and inform future scaling efforts.

Overall, the study demonstrates that NbS have strong potential to contribute to urban flood mitigation,
environmental improvement and climate resilience in Can Tho. However, their successful scaling will depend on a
phased implementation strategy, stronger institutional coordination and continuous learning from pilot projects.

4.2. Recommendations

Based on the stakeholder consultation results and the evaluation of the seven NbS typologies, several practical
recommendations are proposed to support the scaling up of NbS in Can Tho City.

1. Prioritise visible pilot projects in public institutions and community spaces. In the short term, the city
should prioritise small-scale NbS typologies that are technically feasible and compatible with existing
urban infrastructure, particularly stormwater tree pits (NbS 3), bioretention planters (NbS 2) and
permeable landscape features (NbS 4). Pilot projects should be implemented in highly visible locations
where communities can easily observe and learn from these solutions. Potential sites include Can Tho
University campuses, which host a large number of students and young people, as well as public
institutions such as the offices of the Department of Construction, the Department of Agriculture and
Environment, and ward-level People’s Committees. Demonstration projects in these locations can help

Resilient Urban Centres and Surrounds | wscaustralia.org.au/rucas



26 | Nature-based solutions (NbS) scaling up roadmap and stakeholder mapping in Can Tho City

increase public awareness and provide practical learning opportunities for urban practitioners and local
communities.

2. Integrate NbS into the implementation of integrated regional and sectoral planning. Following the recent
integrated regional planning framework covering Can Tho, Hau Giang and Soc Trang, there is a strategic
opportunity to mainstream NbS into sectoral planning processes. NbS principles can be incorporated into
urban drainage planning, green space development, transport corridors and new urban development
areas implemented under this integrated planning framework. This approach would enable NbS to be
gradually embedded within planning regulations and infrastructure investment programs rather than being
implemented as isolated pilot projects.

3. Establish a practical monitoring and evaluation (M&E) system for NbS pilots. A simple but consistent
monitoring framework should be developed to assess the performance of NbS pilot projects. Key
indicators may include stormwater runoff reduction, flood mitigation effects, environmental improvements
and community benefits. Universities and research institutions in Can Tho can play a leading role in
developing monitoring methodologies and generating scientific evidence to support future scaling.

4. Strengthen financing mechanisms and private sector participation. In addition to public investment and
international development support, mechanisms should be explored to encourage private sector
participation in NbS implementation. Pilot models could allow private businesses and urban developers to
participate not only in construction but also in the operation and maintenance of NbS infrastructure,
particularly within residential developments, commercial areas and industrial parks. Such arrangements
could help mobilise additional financial resources while promoting long-term sustainability of NbS
initiatives.
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Annexes

Annex 1. List of participants

Organisation

Participants | Quantity

Female

Disabilities

Department of Agriculture and Specialist 1

Environment of Can Tho City

Can Tho City Institute for Socio- Specialist 1

Economic Development Studies

Can Tho City Institute for Planning and | Specialist

Construction

German Agency for International Expert 1 Undefined
Cooperation (G1Z) Office in Can Tho

City

Department of Construction of Can Tho | Specialist 1

City

Can Tho Construction Unions Expert

College of Engineering, Can Tho Expert

University

Total 4 Undefined

Total number
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Annex 2. NbS typology scoring form

CONSULTATION FORM
ASSESSMENT OF THE APPLICABILITY OF NATURE-BASED SOLUTIONS IN CAN THO CITY

Respondent:
NbS:

Comments / Remarks Score (1-5,

Component Criteria (Yes/No, with reasons based on the
or examples) scoring criteria)

1. INSTITUTIONAL AND POLICY

Alignment with current policies and plans

Support from relevant governmental agencies
Inter-sectoral/cross-sectoral linkage

2. ECONOMIC AND FINANCIAL

Investment and operating costs

Feasibility of resource mobilisation (public and private)
Co-benefits

Socio-economic benefits

3. TECHNICAL

Effectiveness (flood reduction, improved water quality,
etc.)

Ease of implementation

Potential for scaling up

Resilience to climate change and disasters
Flexibility and adaptability

4. OPERATIONS AND COMMUNITY ENGAGEMENT
Community engagement

Social acceptance

Local O&M capacity

Community livelihoods and well-being

5. ENVIRONMENT AND ECOLOGICAL
Biodiversity benefits

Maintenance and provision of ecosystem services
Climate change mitigation

6. M&E

Clear and measurable indicators

Framework

Learning and adaptability

7. GEDSI

GEDSI integration

Participation and empowerment for diverse groups
Equitable access to benefits and opportunities
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Annex 3. Detailed scoring results

Table 3. Average score of NbS by stakeholders about policy, economic and financial

INSTITUTIONAL AND POLICY ECONOMIC AND FINANCIAL
e Alignr_n_ent with current Support from reIeva_nt Inter-sector_al/cross- Investr_nent and nfgsiﬁ?elxltlitgnozprsﬁlci)gracr? d Co-benefits Socio-eco_nomic
policies and plans governmental agencies sectoral linkage operating costs private) benefits

1 3 3 3 4 2 5 5

2 3.5 3.5 3.5 4 3.5 3.5 3.5

3 4 4 4 4 4 4 4

4 3.5 3 3.5 3 3 4 4

5 5 5 5 3 3 3 3

6

7 3 3 3 3 4 4 4

Average 3.67 3.58 3.67 3.50 3.25 3.92 3.92

score 3.64 3.65

Note: 1-Very poor, 2-Poor, 3-Fair, 4-Good, 5-Very good.

Table 4. Average score of NbS by stakeholders about technical, operations and community engagement

OPERATIONS AND COMMUNITY ENGAGEMENT

TECHNICAL
NbS Eifectiveness Resilience to Communit
(flood reduction, Ease of Potential for . Flexibility and Community Social Local O&M — y
. . . . climate change . . livelihoods and
improved water implementation scaling up : adaptability engagement acceptance capacity )
. and disasters wellbeing
quality, etc)
1 3 3 3 4 4 5 4 4 5
2 4.5 4.5 45 3.5 4 4.5 4 3.5 3.5
3 4 4 4 4 5 4 4 4 5
4 4 3.5 4 4 4.5 3.5 4 3 4
5 3 3 3 4 3 1 3 3 3
6
7 4 3 3 4 3 3 3 3 4
Average 3.75 3.50 3.58 3.92 3.92 3.50 3.67 3.42 4.08
score 3.73 3.67

Note: 1-Very poor, 2-Poor, 3-Fair, 4-Good, 5-Very good.
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Table 5. Average score of NbS by stakeholders about environment, M&E and GEDSI

ENVIRONMENT AND ECOLOGICAL M&E GEDSI
Maintenance and Clear and L .
Biodiversity provision of Climate change measurable Learning and PETIEPEE E SEUIEID EErEEs
. P e Framework . GEDSI integration  empowerment for to benefits and
benefits ecosystem mitigation indicators adaptability di "
) iverse groups opportunities
services
1 5 5 5 3 4 3 3 3 3
2 3.5 3.5 4 3 3 4 4 4 4.5
3 3 4 4 3 3 4 4 3 4
4 3.5 4 3.5 3 3 4 3.5 3.5 4
5 2 2 5 1 1 1 3 3 3
6
7 3 3 3 3 3 3 3 3 4
Average 3.33 3.58 4.08 2.67 2.83 3.17 3.42 3.25 3.75
score 3.67 2.89 3.47

Note: 1-Very poor, 2-Poor, 3-Fair, 4-Good, 5-Very good.
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Annex 4. Meeting minutes

The Consultation Meeting
“Assessment of the Feasibility of Nature-based Solutions in Can Tho City”

1. Objective

To collect feedback from relevant agencies and organisations on the practical application of different nature-
based solutions (NbS) typologies in Can Tho. The consultation aims to provide a basis for identifying potential
pilot interventions and supporting the future implementation of NbS in the city.

2. Time and Venue
14:00-17:30, 4 February 2026
Conference Hall, Mekong Institute, Can Tho University
Campus Il, 3/2 Street, Ninh Kieu District, Can Tho City.

3. Participants

The consultation involved six representatives, including officials from local government agencies in Can Tho City,
experts from international organisations, and representatives from universities. Participants also included
members of the RUCaS Program research team and staff from the Mekong Institute.

Participating organisations:

Department of Agriculture and Environment of Can Tho City
Department of Construction of Can Tho City (online participation)
Can Tho Institute of Socio-Economic Development Studies

Can Tho Institute for Urban Planning

Can Tho construction Unions (online participation)

Deutsche Gesellschaft fur Internationale Zusammenarbeit in Can Tho
School of Engineering, Can Tho University

Nogogkrowd~

4. Meeting Agenda

1. Introduction to key concepts and meeting objectives

Dr. Dinh Diep Anh Tuan from the Mekong Institute, representing the RUCaS Program research team,
presented the following topics:

¢ Introduction to the RUCaS project, the concept of nature-based solutions, typical NbS typologies
and their multiple benefits, including improved stormwater management, flood reduction, urban
shading, air quality improvement and biodiversity enhancement

e Presentation of the seven NbS typologies proposed by Monash University and currently being
applied in several Southeast Asian cities

e Presentation of the consultation results conducted with different units within Can Tho University
regarding the potential application of the seven NbS typologies within Campus Il. Participants
were then invited to discuss the potential for scaling up these NbS typologies across Can Tho.
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2. Group Discussion Session

Session 1. Challenges and Opportunities for NbS Implementation
Session 2. Identify priority NbS typologies and its stakeholders

Session 3. Proposed Priority Pilot Locations

Session 4. Identify promising NbS scaling up locations in the study area

3. Scoring-Based Assessment

Participants selected one priority NbS typology and evaluated it using a scoring form based on seven
assessment criteria.

5. Conclusion

The meeting concluded that the implementation of NbS in Can Tho has strong potential, particularly in the context
of rapid urbanisation and increasing urban flood risks. However, to ensure effective implementation and enable
broader scaling, NbS should be introduced through an integrated approach that aligns with existing urban
planning frameworks, institutional conditions and the specific characteristics of different urban areas. In addition,
pilot locations should be carefully selected to ensure they are representative and capable of generating wider
demonstration and replication effects.

At the end of the meeting, Dr. Dinh Diep Anh Tuan, representing the RUCaS Program research team, expressed
sincere appreciation to all participating organisations for their active engagement and constructive contributions.
The research team acknowledged that the professional insights provided by local government officers and
academic experts constitute an important foundation for refining the future development of NbS typologies in the
city. He also noted that the project team will continue to consolidate the consultation materials, synthesise key
recommendations and refine the NbS mapping results. These outputs will support the development of a practical
implementation roadmap for the next phases of the project, ensuring feasibility and alignment with the sustainable
development strategy of Can Tho.

Figure 9. Dr. Dinh Diep Anh Tuan facilitating the consultation meeting
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Figure 11. Discussion session during the consultation workshop
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