
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



Blueprint and roadmap for Knowledge Hub on Climate Change and Ecosystem Based Adaptation 

2 

 

Blueprint and roadmap for Knowledge Hub on Climate Change and Ecosystem Based Adaptation 

 

 

© 2025 Water Sensitive Cities Australia  

Publisher 
Water Sensitive Cities Australia  
Monash University  
Clayton, VIC 3800  
e. info@wscaustralia.org.au  
w. www.wscaustralia.org.au  

 

Please cite this report as: Water Sensitive Cities Australia, 2025, Blueprint and roadmap for 
Knowledge Hub on Climate Change and Ecosystem Based Adaptation, Water Sensitive Cities 
Australia, Melbourne, Australia.  

 

Disclaimer  
Water Sensitive Cities Australia has endeavoured to ensure that all information in this publication is 
correct. It makes no warranty with regard to the accuracy of the information provided and will not be 
liable if the information is inaccurate, incomplete or out of date nor be liable for any direct or indirect 
damages arising from its use. The contents of this publication should not be used as a substitute for 
seeking independent professional advice.  

 

Acknowledgement 
The “Building resilience of urban populations with Ecosystem-based Solutions in Lao PDR (Urban 
EBS)” project is funded by the Green Climate Fund. It is implemented in four cities in Lao PDR 
(Vientiane Capital, Paksan, Kaysone Phomvihane City, and Pakse) with the Ministry of Agriculture and 
Environment of the Government of Lao PDR as the executing agency and the UN Environment 
Programme, as the accredited agency and including partners the Environment and Forest Protection 
Fund (EFF), Ministry of Public Works and Transport, National University of Laos, and provincial 
governments of Vientiane Capital, Champasak, Savannakhet, and Bolikhamsay. 
 

 

 
  

http://www.wscaustralia.org.au/


3 

 

Table of Contents 

1. Vision and mission of Knowledge Hub 5 

1.1. Context 5 

1.2. Scope 6 

1.3. Governance of the Knowledge Hub 7 

2. Developing the Knowledge Hub 9 

2.1. Overview of the Faculty of Forestry 9 

2.2. Overview of Faculty of Engineering 9 

2.3. Overview of Faculty of Water Resources 10 

2.4. Collaboration across faculties through the Knowledge Hub 10 

3. Research focus of Knowledge Hub 15 

3.1. Closer collaboration across existing areas of research 15 

3.2. Possible future research initiatives 15 

3.3. Research Deep Dive and Curriculum Integration 17 

4. Building partnerships 19 

5. Planning forward 24 

5.1. Stakeholder inputs 24 

5.2. Developing a 5 year implementation plan 24 

5.3. Monitoring, Evaluation and Learning Framework 26 

5.4. Expected Outcomes 27 

6. References 29 

Appendix 1 – Urban Wetland and Stream Research Gaps and Potential Next Steps 30 

Appendix 2 Mapping EbA Curriculum Development and Research Gaps 46 

Appendix 3a – Ecosystem-based Adaptation (EbA) Faculty Survey – National 
University of Laos 54 

 

List of Figures 

Figure 1. Structure and operation of the EbA and Climate Change Knowledge Hub .............................6 
Figure 2. Overview of research in the Faculty of Forestry .......................................................................9 
Figure 3. Example from Monash University on growth of urban water research ..................................11 
Figure 4. Example of inter-disciplinary research framework with groups of disciplines which can be 
included over time ..................................................................................................................................12 
Figure 5. Conceptual Framework of the Knowledge Hub on Climate Change and EbA at NUOL .......12 
Figure 6. Schematic of vegetation along a waterway or wetland. Source: Great Rivers Greenway.....13 
Figure 7. Schematic of urban park with terrestrial and aquatic forests. Source: Water Sensitive Cities 
Australia .................................................................................................................................................13 
Figure 8. Sydney Park water re-use project. Credit: Simon Wood; Ethan Rohloff ................................14 
 

  



Blueprint and roadmap for Knowledge Hub on Climate Change and Ecosystem Based Adaptation 

4 

 

List of Tables 

Table 1. Summary of Governance Options for the EbA Knowledge Hub ...............................................8 
Table 2. Factors influencing stream ecosystem health .........................................................................16 
Table 3. Factors influencing wetland ecosystem health ........................................................................17 
Table 4. Summary of existing and past EbA projects and initiatives in Lao PDR .................................20 
Table 5. Example M&E framework for EbA knowledge hub ..................................................................27 
Table 6. Mapping the recommendations based on the different factors/topics of consideration for 
stream ecosystems in Lao .....................................................................................................................30 
Table 7. Mapping the recommendations based on the different factors/topics of consideration for 
wetland ecosystems in Lao ....................................................................................................................38 
Table 8. Mapping the recommendations made for curriculum development with the gaps identified in 
the existing research ..............................................................................................................................46 
 
  



5 

 

1. Vision and mission of Knowledge Hub 

1.1. Context 

Vision: To establish NUOL as a national centre of excellence and regional knowledge hub for EbA, 

bridging research, policy, and education to strengthen Laos’ resilience to climate change. 

Mission: To integrate EbA principles across NUOL’s research agenda, curriculum, and community 

engagement; to develop interdisciplinary capacities across faculties that connect engineering, natural 

sciences, economics, law, and policy; and to contribute to national strategies for climate-resilient 

development, in line with Lao PDR’s NAP, NDC, and Green Growth Strategy. 

Climate change is increasing the frequency and intensity of extreme rainfall events in Laos, and 

where combined with watershed pressures, is leading to more frequent and severe flooding in 

vulnerable cities along the Mekong River. Urban areas are being affected by multiple climate and non-

climate hazards affecting human health, livelihoods and key infrastructure. Impacts tend to affect 

those that are economically and socially marginalised, such as those in informal settlements.  

There is a need to go beyond grey engineering solutions, by combining green and grey infrastructure 

to form hybrid solutions. Ecosystem-based Adaptations (EbA) can include a combination of 

conservation, restoration and rehabilitation initiatives.  

Financing tends to be directed towards grey infrastructure, however ecosystem-based adaptation 

(EbA) approaches such as nature-based solutions (NbS) are up to 50% cheaper than traditional 

“grey” infrastructure to provide the same infrastructure service (World Economic Forum, 2022). In 

addition, NbS provides 28% better value for money than grey infrastructure (Bassi et al., 2021). EbA 

(e.g. greening using trees and other vegetation for slowing run-off and decrease urban heating) is 

increasingly being used in urban areas combined with grey infrastructure to contribute to flood control, 

sanitation, water resources management, landslide prevention and coastal protection (IPCC., 2022). 

Priority goals for upstream areas are often conservation and restoration;  peri-urban areas may be 

more suited for restoration and rehabilitation outcomes; and embedding nature into urban areas 

through hybrid green/grey infrastructure. 

To increase climate resilience, EbA can help to mitigate coastal, river, and urban flood risks by 
regulating water volume and velocity. Based on this high potential of EbA to offer flood protection 
along coasts, inland water bodies, and in urban areas, it is estimated that 50% of the investment gap 
in this sector could be filled by using nature-based solutions (Bassi et al., 2021).  
 
Examples of EbA in urban areas include:  

● Introduction of treatment wetlands before combined sewer overflow (CSO) goes into river, 

usually on banks of river 

● Modifying concrete channels into vegetated channels for multifunctional spaces that act as 

flood mitigation 

● Green walls and roofs 

 

Ecosystem-based adaptation (EbA) is a strategy for adapting to climate change that harnesses 
nature-based solutions and ecosystem services. https://www.unep.org/topics/climate-
action/adaptation/ecosystem-based-adaptation. Ecosystem-based Adaptation is a nature-based 
solution that harnesses biodiversity and ecosystem services to reduce vulnerability and build 
resilience to climate change. https://www.iucn.org/resources/issues-brief/ecosystem-based-
adaptation 
Ecosystem-based adaptation (EbA) was developed as a framework for addressing the role of 
ecosystem services in moderating climate impacts on people 
portals.iucn.org/library/sites/library/files/documents/2016-036.pdf 
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The implementation of urban EbA requires a transdisciplinary approach.  To strengthen capacity, a 

national knowledge hub hosted by the National University of Laos (NUoL) in Vientiane has been 

established to produce, collate, analyse and disseminate information on local, regional and 

international urban EbA interventions. The knowledge hub provides a space for integration of 

knowledge to address challenges from different perspectives. It requires close collaboration across 

disciplines which can be expanded over time with relevant fields over time such as civil engineering, 

urban planning, water resource management, economics, agriculture, ecology and governance.  

1.2. Scope 

The Knowledge Hub is conceptualized as a permanent institution in Laos for EbA capacity building.  

The main objective is to develop a long-term capacity hub on climate change and EbA in Lao PDR. 

The Hub has 3 main functions:  

i) Knowledge generation,  

(ii) Knowledge storage and  

(iii) Knowledge dissemination.  

Because EbA is still a relatively broad subject area, establishing clear entry points  such as Urban 

EbA and water management or EbA and Forest management can clarify focus and goals. 

Research projects such as the development of the “Guideline for Urban Stream and Wetland 

Restoration” can serve as a platform for sharing ideas within the Knowledge Hub.  

The founding faculties for the Hub include Forestry, Engineering, and Water Resources with potential 

for expanding to additional faculties. It is noted that a separate UNEP supported project through the 

Global Environment Facility (through UNEP) “Building Climate Resilience of Urban Systems through 

Ecosystem-based Adaptation (EbA) in the Asia-Pacific Region (2017-2024)” has formed a coalition 

with the Faculty of Environmental Science, Faculty of Engineering, Faculty of Architecture and the 

Public Works and Transport research institute (related to Faculty of Engineering), and the Ministry of 

Public Works and Transportation.  The Department of Climate Change (DCC) brought the faculties 

together, an MoU signed with the Faculty of Engineering, then extended to other faculties. A first 

step would be to include all faculties across the two projects in the Knowledge Hub.  

The structure and support system of the Hub is as follows: 

 
 
Figure 1. Structure and operation of the EbA and Climate Change Knowledge Hub 
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1.3. Governance of the Knowledge Hub  

What is the proposed governance structure of the EbA Knowledge Hub? 

Effective governance is essential to ensure that the EbA Knowledge Hub functions as a credible, 
inclusive, and sustainable platform that bridges research, education, and policy. 
A suggested framework reflects the Lao PDR institutional landscape, where universities operate 
under the Ministry of Education and Sports (MoES) and collaborate closely with the Ministry of 
Agriculture and Environment (MAE), Ministry of Public Works and Transport (MPWT), and possibly 
other relevant ministries such as the Ministry of Finance (MoF). The governance structure can be 
framed such that (1) NUOL provides academic leadership, (2) line ministries guide policy alignment, 
and (3) regional and community stakeholders participate in knowledge co-creation and uptake. 

A possible pathway could be to evolve governance over 3 phases.  

Phase 1 – Initially the EbA knowledge hub could be governed through a Steering Committee chaired 
by the NUOL Vice President for Research or equivalent. Committee members could include relevant 
representatives from MAE, MPWT, MoF to ensure that the Hub’s research and training agenda 
directly supports national adaptation policies such as the National Adaptation Plan (NAP), the 
Nationally Determined Contributions (NDCs), the Green Growth Strategy, and the National Socio-
Economic Development Plan (NSEDP). A Secretariat, housed within NUOL is needed to manage 
coordination, reporting, and communication between faculties and external partners. This phase will 
focus on establishing clear operating procedures, identifying research priorities, and coordinating pilot 
activities. 

Phase 2 – As the EbA Knowledge Hub becomes a resource for government in implementing EbA, 
there can be a transition toward a Joint NUOL–Government Coordination Model. This would mean co-
chairing arrangements between NUOL and MONRE to formalise stronger policy integration. The Joint 
Steering Committee would oversee the Hub’s research programs, funding allocations, and curriculum 
integration. The joint governance approach would support requests from government to actively 
integrate EbA in planning and development. The steering committee could be supported by a 
technical working group, comprising focal points from across relevant faculties such as the Faculties 
of Forestry, Water Resources, and Engineering, together with government representatives to guide 
implementation, ensuring that the Hub’s outputs are scientifically credible and policy-relevant. 

Phase 3 – The aim would be to evolve to a Multi-Stakeholder Partnership Platform, functioning as a 
nationally recognized centre of excellence on EbA. This could comprise a governing board co-chaired 
by NUOL and MAE, with senior representatives from across government, and development partners, 
to provide overall strategic direction and resource oversight. This could be supported by a Scientific 
and Technical Advisory Panel of national and regional experts to review research quality and support 
capacity-building initiatives. 

The evolution allows for flexibility and learning while strengthening accountability, integration with 
government planning processes, and alignment with Lao PDR’s climate-resilience and sustainable-
development objectives. Table 1 provides a summary of the proposed governance phases with 
advantages, limitations and timings included.  
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Table 1. Summary of Governance Options for the EbA Knowledge Hub 

Phase 
Governance 

Model 
Main 

Features 
Leadership and 

Membership 
Key Advantages 

Potential 
Limitations 

Timing 

Phase 
1 

NUOL-Led 
Steering Model 

Foundational 
structure 
anchored 
within NUOL 
 
Focuses on 
internal 
coordination 
and early 
partnerships. 

Chaired by 
NUOL Vice 
President for 
Research 
 
Members from 
MAE, MPWT, 
and interested 
development 
partners. 

Simple, cost-
effective, builds 
initial ownership 
and clarity of roles. 

Limited 
government 
integration 
and external 
visibility. 

Years 1–3 
(Start-up 
phase) 

Phase 
2 

Joint NUOL–
Government 
Coordination 
Model 

Co-chaired 
by NUOL 
and MAE 
 
Establishes 
formal 
coordination 
with 
ministries  
 
Creation of a 
Technical 
Working 
Group. 

NUOL, MAE, 
MPWT, 
involvement of 
organisations 
focusing on 
social science 
and economics, 
development 
partners 

Strengthens policy 
linkage, increases 
co-funding 
potential, ensures 
alignment with 
national adaptation 
strategies. 

Requires 
higher 
coordination 
effort and 
shared 
staffing. 

Years 4–5 
(Consolidat
ion phase) 

Phase 
3 

Multi-
Stakeholder 
Partnership 
Platform 

National 
centre of 
excellence 
with broad 
representatio
n and 
advisory 
structures. 

Governing Board 
co-chaired by 
NUOL and MAE; 
includes MAE, 
MPWT, MoES, 
development 
partners, and 
civil society; 
 
Separate 
scientific 
Advisory Panel  

Institutionalises co-
ownership, 
enhances visibility, 
supports resource 
mobilisation and 
regional 
engagement. 

Complex 
administrati
on 
 
Requires 
sustained 
funding and 
policy 
commitment 

Beyond 
Year 5 
(Mature 
phase) 
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2. Developing the Knowledge Hub 

2.1. Overview of the Faculty of Forestry  

The Faculty works collaboratively within Lao PDR as well as internationally. The faculty has 5 
departments, and every year a faculty conference is organised to present and share research, and 
research proposals.  
 
The departments include: 

● Forest Economics and Wood Technology 

● Forest Management 

● Watershed Management and Land Use → Watershed and Land Management 

● Ecotourism 

● Community Forestry and Rural Development 
 
Learning and research facilities include: 

● Wood Testing and Experiment Lab 

● GIS and Remote Sensing Lab 

● Herbarium - The herbarium houses 10,000 sheets of about 3,000 Lao plant species (~ 50% 
known in Laos); valuable sources for learning some endangered/rare species and materials 
for research. 

● Tree Nursery 

● Training and Model Forest, Land and Forest Demonstration Site, Sangthong 
 
Forestry Science research includes a range of areas as illustrated in Figure 2. 

 

 
 
Figure 2. Overview of research in the Faculty of Forestry 

2.2. Overview of Faculty of Engineering 

The Faculty of Engineering was founded in 2005. It was initially Engineering and Architecture, but 
these are now separate. There are 10 departments including Civil; Mechanical; Electrical, Electronic 
and Telecommunication, Computer Engineering and Information Technology, Road and Bridge, 
Mining, Environmental , Traffic and transport, and Chemical. Most of the NUOL PhDs are under the 
Faculty of Engineering. 
 



Blueprint and roadmap for Knowledge Hub on Climate Change and Ecosystem Based Adaptation 

10 

 

In the Environmental Engineering department there are several divisions- climate change, 
environmental management, water and wastewater treatment, air pollution and control, hydraulic and 
hydrology.  There is a Masters in Hydraulic Engineering, and there are courses in Environmental 
Management and Water Engineering.  

 

2.3. Overview of Faculty of Water Resources 

The Faculty of Water Resources (FWR) used to be within the Department within the Faculty of 
Engineering and is now a whole faculty by itself. The original focus was on irrigation engineering but 
now supports broader  water resources management subject matter through teaching and learning.  
 
At the present time, there is a master program on Integrated Water Resources Management and 
three bachelor degrees aligned with each departments:  

● Department of Irrigation 

● Department of Water Resources Development and Management 

● Department of Meteorology and Hydrology 

 

The FWR strategic research plan is expected to identify new knowledge and create solutions that 
address water scarcity and promote sustainable water management through research in policy, 
management, and technology. At the same time, the FWR researchers/lecturers and students will 
work to contribute to policy formulation, management, and technological innovations that promote 
sustainable water management in Lao PDR.  
 
The faculty goals of 1) improved water resource systems and ecosystem services and 2) improved 

security align with the 9th Five-Year National Socio-Economic Development Plan (2021-2025) of Lao 

PDR. Expected outcomes of the FWR include 1) Water capital enhanced and protected; 2) Increased 

agriculture productivity 3) High quality of research findings was used as evidence for policy change in 

natural resources management and national food security. 

 

In Lao PDR collaboration with government agencies includes: Department of Water Resources, 

MONRE; Department of Meteorology and Hydrology; MONRE; Department of Irrigation, MAF; 

Department of Energy Planning and Policy, MEM; Department of Electric, MEM; and Electricite du 

Laos.  

 

There also has been collaborative research with universities from Thailand, South Korea, Vietnam, 

Japan, Australia and chair. The faculty hosts the UNESCO-Chair on capacity in hydrology and 

meteorology in National University of Laos. Examples of research include: 

 

● Enhancing quality and quantity of vegetable production through groundwater utilization 

management in Thaxang village, Pak Ngum District, Vientiane Capital, Lao PDR. 2024 
supported by the USAID. 

● Promotion of Innovative Rainwater For Drinking (RFD) system as a sustainable water supply 
in rural Health Care Facilities (HCFs) and/or schools. 

● Integrated water resources management with wise reservoir operation, The University of 

Tokyo, National University of Laos, and Royal Irrigation of Thailand 2022-2023 

● Enhancing agricultural production among smallholders in drought affected areas due to 
climate change 

● Application of community-based arsenic removal unit SARSAC for provision of safe water in 

affected provinces of Cambodia and Lao 

 
 

2.4. Collaboration across faculties through the Knowledge Hub 

Based on experience and learnings from developing growth of urban water research from Australia, it 
is recommended that the development of a research hub should have an initial narrow focus but 
expand on the involvement of disciplines over time as illustrated in Figure 3.  
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Figure 3. Example from Monash University on growth of urban water research 

 
No one group or discipline can fully undertake a natural system remediation project, which is why the 
Collaborative Research Centre for Water Sensitives Cities and now Water Sensitive Cities Australia 
pull in different disciplines to work together. As a starting point, a suggestion is to focus on core 
disciplines (see Figure 4) such as: 
Core disciplines 

● Catchment and Wetland instream Hydrology – Faculty of Forestry has background; note the 

hydrology drives the ecology which provides the ecosystem services 

● Aquatic and terrestrial ecology 

● Water Engineering – in hydrology and hydraulics 

● Water Science – biology, geology etc 

 
The suggestion to focus on a limited number of disciplines in the initial phase is intended to enable 
the commencement of collaborative work in the context of limited faculty resources/capacity, however 
additional disciplines can be integrated pending capacity.  
Design solutions based around these disciplines can provide further interest and demand by starting 
with a small demonstration project. The aim is to work in the field, demonstrate approaches, get 
government attention and attract more funding.  
 
The next step would be to involve the following disciplines over the next few years: 
Subsequent disciplines: 

● Environmental economics – business case  

● Sociology 

● Political science 

● Law Policy and regulation 

Interaction with industry, planning, etc (text in green)can enable science to have traction 
Industry involvement: 

● Landuse and infrastructure planning  

● ICT – GIS and mapping 

● Landscape architecture and design 

● Engineering Construction 

● Climate Science 

 
Note that the final sequence of integrating disciplines together will depend on available funding.  
 

https://watersensitivecities.org.au/about-the-crcwsc
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Figure 4. Example of inter-disciplinary research framework with groups of disciplines which can be 
included over time 

Projects and research collaborated on by the three faculties will contribute to the EbA Knowledge 
Hub, which itself will be a learning resource. Figure 5 provides an overview of how learning and 
knowledge from the Hub will be created, stored and disseminated. A starting point in the development 
of the Hub is to identify a common area of interest across the faculties. Through the UNEP GEF 
project the faculties are sharing curriculums and collaborating on research projects. Planned research 
includes Ecosystem Services, Forest Restoration in Wetlands, Hydrological Modelling, Drought and 
Soil Erosion. 

 
 
Figure 5. Conceptual Framework of the Knowledge Hub on Climate Change and EbA at NUOL 

Core disciplines 

Subsequent Disciplines 

Industry Involvement 



13 

 

 

An area of focus could be through the spectrum of forestry, from terrestrial to aquatic based forestry, 
and how this intersects with the peri-urban environment. Wetlands and floodplain forests are often 
highly valued recreational areas, providing many benefits for urban dwellers, such as regulating 
climate, storing carbon, mitigation pollution and reducing flooding and storm water runoff as well as 
many cultural and place-based values. In urban areas they can provide risk mitigation and adaptation 
to flood and drought conditions. They can also serve as a buffer against high air temperatures and 
provide wetness during heat waves (Haase, 2017). 

Examples integrating forestry typologies into urban landscapes are provided as schematics in Figure 
6 and Figure 7, and what this includes in practice is in Figure 8.  

 

Figure 6. Schematic of vegetation along a waterway or wetland. Source: Great Rivers Greenway 

Figure 7. Schematic of urban park with terrestrial and aquatic forests. Source: Water Sensitive Cities 
Australia 
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Figure 8. Sydney Park water re-use project. Credit: Simon Wood; Ethan Rohloff  

Urban foresters and urban green space and recreation managers and planners need to consider how 
forest centred activities fit within the framework of broader urban management concerns. In complex 
urban systems, much action impacting the urban natural environment and the other services they 
provide occurs at the individual, household, neighbourhood or regional level without any direct control 
by city officials at all. Consequently, various levels of government as well as the private sector and 
civil society need to be part of the management of urban land and natural resources (Murray, 1996). 
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3. Research focus of Knowledge Hub 

3.1. Closer collaboration across existing areas of research  

 
Several research areas across NUOL faculties, particularly the Faculty of Water Resources, Faculty 
of Forest Science, and Faculty of Engineering, are already contributing to EbA and climate-resilient 
planning. However, closer collaboration among these faculties and with external partners could 
strengthen outcomes through shared data, integrated methodologies, and joint project 
implementation. The section below highlights current research areas at the university, as developed 
through consultation and advice from NUoL faculty representatives, noting that  
 
Water Resources and Hydrological Modelling 

● The Faculty of Water Resources (FWR) has a strong foundation in hydrological and flood risk 

modelling, IWRM, and groundwater monitoring 

● Collaboration with the Faculty of Engineering could enhance the design of flood mitigation 
infrastructure, such as permeable pavements and other EbA interventions 

● Working together with the Faculty of Forest Science could integrate land-use and watershed 
restoration data into hydrological models to improve accuracy under climate change 
scenarios. 

 
Forest Restoration, Ecosystem Services, and Watershed Management 

● The Faculty of Forest Science’s research in forest restoration, land and watershed 

management, biodiversity conservation, and soil erosion control provides a natural 
complement to water management research 

● Joint studies could link forest ecosystem services to flood regulation, sediment control, and 
drought mitigation, contributing to more comprehensive ecosystem-based management. 

 
Food Systems and Water Security 

● The Faculty of Water Resources’ goal of improving food security through sustainable 
irrigation and water use provides a natural intersection with agricultural and forestry research 
on edible landscapes and agroforestry systems. 

● Closer collaboration could advance water–food–ecosystem nexus research, promoting 

efficient land and water use for both food production and ecological resilience. It would also 
be beneficial to explore opportunities to further support research into the role of agroecology 
in climate change adaption, noting that agricultural ecosystems have a role to play in climate 
adaption. 

 

Climate-Resilient Urban and Land Use Planning 

● Engineering and environmental science faculties are developing models for urban drainage 
design, flood risk mapping, and climate-adaptive infrastructure 

● Collaborating with forest, environmental science and water faculties would support integrated 
nature-based urban design, linking green infrastructure, land-use planning, and hydrological 
data into city development frameworks. 

 

3.2. Possible future research initiatives  

Over the first five years, the Knowledge Hub can consolidate these collaborations and focus on 
applied, interdisciplinary research that supports national and regional climate resilience strategies. 
These can be supported through joint research programs with international partners such as Monash 
University and AIT to enhance technical and research capacity. Per the scope of the knowledge hub 
development project, research initiatives are derived from the Urban Stream and Wetland Restoration 
guidelines (which were developed in parallel to this Roadmap). 
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Stream and Wetland Ecosystem Health 
 
NUOL has identified a strong interest in understanding the ecological, hydrological, and social factors 
influencing stream and wetland health, particularly under climate change scenarios (see Tables 2 and 
3). This could direct research into specific areas as outlined in the tables below. Further to these 
technical areas, there could be specific research projects on ecosystem service valuation, wetland 
rehabilitation, and long-term ecological monitoring at sites like Pakpeung and Nakone Pakse wetlands 
 
Climate change primarily degrades stream health through impacts to hydrological cycles. Changes to 
rainfall patterns (volume / timing / duration) can affect low and peak flows, which then change bank 
erosion and scour in-stream habitats. Changes/reduction in baseflows also affect water quality 
through changes to concentration of nutrients/pollutants. Temperature changes impact water quality, 
which further affects biological elements.  
 
The above also affects wetland ecosystem health, with a particular emphasis on impacts from 
changes to seasonal water levels, and the addition of stresses added to ability to deliver ecosystem 
services through eutrophication.  
 
Table 2. Factors influencing stream ecosystem health 
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Table 3. Factors influencing wetland ecosystem health 

 
 
Hydrological and Climate Modelling for Flood and Drought Management 
 
NUOL can continue to undertake hydrological modelling and flood forecasting across multiple 
provinces (Bolikhamxay, Savannakhet, Champasack, Vientiane) to support local climate adaptation 
plans. This could be complemented by drought and soil erosion models to better predict flood impacts 
on agriculture and ecosystems. 
 
Environmental Monitoring and Early Warning Systems 
 
A research area that can support flood management could with the development of monitoring 
networks using digital sensors and remote data transmission for early warning and water level 
observation. The data generated can be shared through data-sharing platforms across faculties and 
ministries to support national disaster management strategies. 
 
Nature-Based Urban Design and Sustainable Drainage Solutions 
 
There is scope for NUOL to develop research and demonstration projects on different types of nature-
based solutions such as permeable pavement, green walls, and urban wetlands to reduce flood risk 
and enhance urban resilience. If feasible, lab scale piloting can provide the evidence and design 
parameters to implement within urban areas. Such pilots can  provide data for design standards and 
policy guidelines on climate-resilient urban planning. 
 

 

3.3. Research Deep Dive and Curriculum Integration 

 
As part of the Knowledge Hub Research Blueprint, an initial research deep dive was conducted to 
review existing literature on wetlands and streams in Lao PDR. The analysis applied the factors 
influencing stream and wetland ecosystem health (Tables 2 and 3) as a baseline to identify 
knowledge gaps and develop recommendations. Using the factors influencing matrix, specific gaps 
and potential next steps were identified for both wetlands and streams in the Lao context (see 
Appendix 1). 
 
From this analysis a set of high-level recommendations for future research was developed to inform 
stakeholders of emerging themes and critical action areas with strong implementation potential. The 
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following research themes are designed to move beyond traditional conservation, and they focus on 
functional resilience to ensure that ecosystems continue to protect human communities from climate 
shocks. While conventional conservation often focuses on protecting biodiversity for its intrinsic value, 
an EbA approach treats ecosystems as natural infrastructure that provides essential services to 
human communities. This research is not merely about maintaining the status quo; it is about 
ensuring that these ecosystems remain functional and resilient enough to protect lives and livelihoods 
against the intensifying shocks of a changing climate. These include: 

● Biodiversity & Conservation 
o Expand and enforce conservation areas in streams and wetlands. 
o Co-manage with local communities and citizen science in biodiversity monitoring. 

● Hydrology & Flow Management 

o Monitor runoff events, water velocity, depth and groundwater. 
o Install automated flow and depth loggers to track seasonal and floodplain dynamics. 

● Water & Sediment Quality 
o Monitor suspended sediments, nutrients, dissolved oxygen and BOD. 
o Assess and manage risks from trace metals, persistent pollutants and 

urban/agricultural inputs. 

● Riparian and Habitat Restoration 
o Rehabilitate riparian vegetation with native species to improve water quality and 

ecological integrity. 
o Map riparian buffer zones and monitor vegetation health with remote sensing. 

● Connectivity & Barriers 
o Map ecological corridors to reduce fragmentation. 
o Develop fish passages and sediment bypass systems to restore natural connectivity. 

● Climate-Resilient Integration 

o Incorporate climate change scenarios into hydrological models and management 
plans. 

o Apply integrated catchment planning that links streams and wetlands into broader 
water sensitive urban and regional planning. 

In summary, strengthening both streams and wetlands requires a whole of system approach that 
enhances biodiversity, protects water quality and improves ecological connectivity. Priority actions 
include expanding conservation areas, hydrological and water quality monitoring, riparian vegetation 
rehabilitation and addressing barriers to species migration. Remote sensing and automated 
monitoring should be scaled up and local communities should be at the centre of co-management. 
Integrating these into climate resilient planning will ensure long term sustainability of aquatic 
ecosystems and the services they provide. 

Further analysis was undertaken identifying opportunities to bridge curriculum gaps within the Faculty 
of Forest Science, Engineering, and Water Resources at the National University of Laos (NUoL). A 
report reviewing the existing curriculum at NUOL for EbA integration developed by AIT was used as a 
basis to identify how the research recommendations identified in the literature review could address 
the academic gaps identified in the curriculum analysis. This process has resulted in the development 
of an integration blueprint (Appendix 2). The blueprint highlights thematic areas of relevance, topics 
for EbA integration, and key academic gaps requiring attention. 
 
It is important to note that the blueprint serves as a mechanism to bridge missing elements in both the 
research and academic spheres, enabling knowledge transfer between practice and academia. 
Particular emphasis is placed on monitoring and evaluation, as well as community engagement to 
build capacity, alongside other integration criteria essential for advancing urban ecosystem-based 
adaptation in Lao PDR. 
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4. Building partnerships 

The Knowledge Hub can build long-term technical capacity for implementing and maintaining urban 

EbA interventions by providing the linkages with government research institutions, promoting cross-

disciplinary thinking, and through establishing potential linkages with international research groups.  

The knowledge hub can play an important role in providing technical support to government 

departments for the implementation of EbA interventions, as well as to the community management 

committees. An MoU signed between the university and MAE requires the knowledge hub to deliver 

annual presentations and reports to the relevant line ministries and the research institutes affiliated 

with them and/or the Project Steering Committee.  

The knowledge hub can create linkages between NUoL and international institutions specialising in 

urban EbA. The Knowledge Hub will support the hosting and attendance of conferences and regional 

forums on EbA for relevant staff and students, as well as for knowledge exchange and joint research 

with other EbA initiatives in the region. By linking NUoL and international institutions, the national 

knowledge hub will ensure that international best practices are applied in Laos. Table 4 provides a 

summary of existing and past projects that have been identified being implemented in Laos PDR with 

development bank and partners such as the Asian Development Bank, Global Environment Fund, 

Green Climate Fund and implementing partners such as the International Union for Conservation of 

Nature (IUCN), Asia Foundation and WWF. Several of these projects have engaged individual experts 

from NUOL, but there is scope for such initiatives to tap into NUOL through the EbA Knowledge Hub. 

The knowledge hub can provide a platform to collate the lessons learned from projects and best-

practice examples that can be upscaled and applied in similar Lao urban contexts. This will link with 

the demand for such information driven through the NAP process and associated processes such as 

establishment of national adaptation targets.. The expertise on EbA gained by lecturers and 

researchers, as well as the incorporation of urban EbA into relevant curricula will also ensure that 

knowledge of urban EbA continues into the future.
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Table 4. Summary of existing and past EbA projects and initiatives in Lao PDR 

Project /Initiative Funder Implementer Where  What 

Mekong WET: Building 

Resilience of Wetlands in 
the Lower Mekong Region 
through a Ramsar 
Regional Initiative 

2017-2020 

Funded by the 

International Climate 
Initiative (IKI) of the 
German Federal 
Ministry for the 
Environment, Nature 
Conservation, 
Building and Nuclear 
Safety (BMUB) 

IUCN Lao PDR, Cambodia, 

Thailand, Vietnam 

The overarching goal was the establishment of an effective and 

replicable framework for delivery of ecosystem-based adaptation and 
mitigation benefits from existing and planned Ramsar sites (or 
wetlands of international importance) in the region, including through 
transboundary collaboration.  

https://www.iucn.org/our-work/region/asia/our-work/water-and-

wetlands/mekong-wet  

Climate adaptation in 
wetland areas in Lao PDR 
(CAWA) 

2016-2023 

Food and Agriculture 
Organization of the 
United Nations (FAO) 
and Global 
Environmental Facility 
(GEF). 

Executing agencies 
MAE and IUCN 

95 villages in Xe 
Champhone (3 districts) 
& 14 villages in Beung 
Kiat Ngong (1 district)  

Reduce climate change vulnerability of the local communities and 
threats to wetland landscapes upon which they depend - through 1) 
Wetland site protection and improved natural resources management; 
2) Community focused action - Climate change adaptation, Disaster 
risk management and reduced impact on wetlands  

https://www.fao.org/in-action/climate-adaptation-in-wetland-areas-in-
lao-pdr-cawa/overview/en/  

https://www.thegef.org/projects-operations/projects/5489  

Building Climate Resilience 

of Urban Systems through 
Ecosystem-based 
Adaptation (EbA) in the 
Asia-Pacific Region 

2017-2024 

GEF, Least 

Developed Countries 
Fund (LDCF) 

UNEP; in Lao PDR 

(DCC) 

Thimphu, Kep, 

Phongsaly (Lao PDR), 
Oudomxay (Lao PDR) 
and Mandalay 

The project’s main approaches are: demonstrating the efficacy of 

urban EbA through ecosystem restoration; strengthening the capacity 
of city authorities to implement urban EbA; and building the 
knowledge base and awareness of urban EbA  

https://www.thegef.org/projects-operations/projects/5815  

Integrated Water Resource 
Management and 
Ecosystem-based 
Adaptation in the Xe Bang 
Hieng river basin and 
Luang Prabang city, Lao 
PDR 

Global Environmental 
Facility (GEF). 

MONRE and United 
Nations 
Development 
Programme (UNDP) 

Xe Bang Hieng river 
basin and the city of 
Luang Prabang 

Increase the resilience of communities in two particularly vulnerable 
areas – Xe Bang Hieng river basin in Savannakhet Province and the 
city of Luang Prabang – through: 

● Strengthened national and provincial capacities for Integrated 
Catchment Management and integrated urban Ecosystem-based 
Adaptation for climate risk reduction; 

● Ecosystem-based Adaptation (EbA) interventions with supporting 
protective infrastructure and enhanced livelihood options; 

● Community engagement and awareness-raising around climate 
change and adaptation opportunities, as well as knowledge-
sharing within and outside Lao PDR; and 

https://www.iucn.org/our-work/region/asia/our-work/water-and-wetlands/mekong-wet
https://www.iucn.org/our-work/region/asia/our-work/water-and-wetlands/mekong-wet
https://www.fao.org/in-action/climate-adaptation-in-wetland-areas-in-lao-pdr-cawa/overview/en/
https://www.fao.org/in-action/climate-adaptation-in-wetland-areas-in-lao-pdr-cawa/overview/en/
https://www.thegef.org/projects-operations/projects/5489
https://www.thegef.org/projects-operations/projects/5815
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Project /Initiative Funder Implementer Where  What 

● - The introduction of community-based water resource and 
ecological monitoring systems in the Xe Bang Hieng river basin. 

https://www.adaptation-undp.org/projects/integrated-water-resource-

management-and-ecosystem-based-adaptation-xe-bang-hieng-river  

Mekong Wetland 

University Network  

Established in 2022 

 

26 member universities from 7 countries (Cambodia, China, Lao PDR, 

Malaysia, Myanmar, Thailand and Vietnam. The headquarters is at 
Kasetsart University, Thailand 

In Lao this includes: 

● Champasack University 

● National University of Lao 
● Savannakhet University 

● Souphanouvong University 

Areas of cooperation include: 

● wetland research 

● wetland trainings in the lower Mekong river basin 
● symposium/conference 

● meeting among universities members 

Focus is on wetland ecology, conservation and management 

https://www.mekongwun.com/  

Community-Based 
Integrated Water Resource 
Management Project 
(CWRM)  

Since 2023? 

 McConnell 
Foundation 

Asia Foundation 
and MONRE 

Three villages in the Xe 
Bang Fai District of 
Khammouane Province. 

CWRM project partnered with the affected villages and the 
government to create a participatory resource management 
framework. They trained village volunteers, local government staff, 
teachers, and students to become “citizen scientists,” who began 
monitoring wetland water quality using macroinvertebrates such as 
mayflies, midges, water boatmen, and freshwater shrimp. 

The project raised earthen embankments around the wetlands to 

prevent further encroachment and reduce agricultural contamination, 
and it introduced organic agriculture techniques to the surrounding 
farms to limit agrochemical runoff. Villagers and local authorities came 
together to establish consensus rules for legal and illegal fishing 
practices. In some cases, villagers went a step further and set aside 
large portions of the wetland for fish conservation. 

https://asiafoundation.org/2019/11/06/lao-citizen-scientists-manage-

wetlands-sustainably/  

Enabling a paradigm shift 
towards Ecosystem-based 
Adaptation to build 
Siphandone Wetland 
community resilience to 
climate change impacts, 
Lao PDR 

 2023 

Global EbA fund and 
Australian-funded 
‘Climate Resilience 
by Nature Mekong’  

World Wide Fund 
for Nature (WWF) 
Laos 

Siphandone Wetland in 
Champasak Province, 
Lao PDR 

Drawing on available EbA best practices and building on the direct 
experience of natural resources-dependent Siphandone Wetland 
communities in piloting locally-relevant EbA solutions, the project will 
help consolidate the evidence for the potential added value of 
applying an EbA approach in the Wetland and address some of the 
key barriers to replicating and upscaling such an approach. 

https://globalebafund.org/159_1_213/  

https://www.adaptation-undp.org/projects/integrated-water-resource-management-and-ecosystem-based-adaptation-xe-bang-hieng-river
https://www.adaptation-undp.org/projects/integrated-water-resource-management-and-ecosystem-based-adaptation-xe-bang-hieng-river
https://www.mekongwun.com/
https://asiafoundation.org/2019/11/06/lao-citizen-scientists-manage-wetlands-sustainably/
https://asiafoundation.org/2019/11/06/lao-citizen-scientists-manage-wetlands-sustainably/
https://globalebafund.org/159_1_213/
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Project /Initiative Funder Implementer Where  What 

https://storymaps.arcgis.com/collections/7ad026ff29b9435fa62015b26

06ea64d?item=21  

Fourth Greater Mekong 

Subregion Corridor Towns 
Development Project – 
2024-2026 

Asian Development 

Bank 

Ministry of Public 

Works and 
Transport 

Paksan and Thakhek The project will support the government of the Lao PDR in improving 

urban environmental services and enhance regional economic 
connectivity in the towns of Paksan and Thakhek, two towns located 
along the North-South Economic Corridor in the Greater Mekong 
Subregion (GMS). It will finance: (i) sewage networks and eight small-
scale wastewater treatment facilities to improve sanitation; (ii) two 
controlled landfills and solid waste collection vehicles for municipal 
waste to improve waste collection and management, (iii) improved 
drainage and riverbank protection, (iv) rehabilitation of the old-town 
center to promote regional tourism in Thakhek, and; (v) city master 
plans to promote regional economic connectivity. The project will 
accelerate urban node development along the GMS North-South 
Economic Corridor in Lao PDR. 

https://www.adb.org/projects/50099-003/main  

Flood and Drought 
Mitigation and 
Management Sector 
Project 

Approved in 2023 

Asian Development 
Bank 

Ministry of 
Agriculture and 
Environment (MAE) 

Bolikhamxai, 
Khammouan, and 
Vientiane Capital 

The project addresses current and future climate change risks while 
improving livelihoods of agricultural communities in the three central 
provinces of Bolikhamxai, Khammouan, and Vientiane Capital. The 
project will enhance floodwater management, strengthen climate-
resiliency of irrigation infrastructure, support diversification into higher-
value dry season crops with market linkages, and reduce greenhouse 
gas emissions through adoption of climate-resilient farming practices 

https://www.adb.org/projects/53368-001/main  

Nature-Based Solutions for 
Urban Adaptation in Lao 
PDR (NATURA) Phase I 

Ministry of Foreign 
Affairs and Trade of 
New Zealand 

Ministry of Public 
Works and 
Transport and the 
Vientiane Capital 
Administration with 
support from the 
Global Green 
Growth Institute 
(GGGI) 

Nong Loup Ian, Vientiane 
Capital 

● Strengthen sustainable urban planning and regulations and 

support enforcement. 

● Restore Nong Loup Ian peri-urban wetland for improved 

ecosystem services. 

● Strengthen inclusive community resources, livelihoods and flood 

preparedness. 

● Enhance local resilience by building capacity, raising awareness 

and creating an evidence base 

https://gggi.org/project/nature-based-solutions-for-urban-adaptation-
in-lao-pdr-natura-phase-i/  

https://storymaps.arcgis.com/collections/7ad026ff29b9435fa62015b2606ea64d?item=21
https://storymaps.arcgis.com/collections/7ad026ff29b9435fa62015b2606ea64d?item=21
https://www.adb.org/projects/50099-003/main
https://www.adb.org/projects/53368-001/main
https://gggi.org/project/nature-based-solutions-for-urban-adaptation-in-lao-pdr-natura-phase-i/
https://gggi.org/project/nature-based-solutions-for-urban-adaptation-in-lao-pdr-natura-phase-i/
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Project /Initiative Funder Implementer Where  What 

Resilient Urban Centres 

and Surrounds (RUCaS) 

Australia – 

Department of 
Foreign Affairs and 
Trade 

Water Sensitive 

Cities Australia, 
Monash University 
and International 
Centre for 
Environmental 
Management 
(ICEM) 

Thailand, Viet Nam, 

Cambodia and Lao PDR 

In Laos, working with 

GGGI on Natura and with 
GRET in Luang Prabang 

The program uses water management as a catalyst to promote urban 

climate resilience in 4 Mekong countries – Thailand, Viet Nam, 

Cambodia and Lao PDR. 

The approach is to: 

● Engage Mekong country partners on the need for action and align 

the opportunities created by hybrid NbS investments 

● Demonstrate local application and the economic case for action 

● Support scaling hybrid NbS for wider impact 

● Leave a lasting legacy of local partnerships and capacity. 

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

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

5.1. Stakeholder inputs  

In 2025, a short faculty survey (survey and results are in Appendix 3) was carried out to inform the 

implementation plan for strengthening EbA research, teaching, and partnerships. The survey 

gathered perspectives on interdisciplinary collaboration, EbA and NbS readiness, partnership 

priorities, preferred knowledge products, and potential demonstration projects. Responses came 

primarily from the Faculty of Forestry (6/7), with most respondents reporting 16–20 years of 

experience (6/7) and a gender split of 5 men / 2 women. As such, results are indicative and are used 

here as input to guide practical priorities, sequencing, and enabling actions within NUoL. 

Survey findings highlight strong perceived importance of interdisciplinary collaboration for EbA and 

high confidence in technical readiness, alongside recurring constraints that limit coordination and 

scale. This includes funding, administrative processes, time allocation, communication and 

coordination challenge. Respondents valued partnerships with Mekong-region universities, 

international research institutes, NGOs, development partners, and local communities, with additional 

emphasis on engagement with relevant ministries. For knowledge products, respondents strongly 

emphasized peer-reviewed publications while also valuing applied outputs such as technical guidance 

and community-facing materials. Finally, there was clear interest in piloting visible EbA 

demonstrations, particularly urban cooling and green corridors and urban wetland restoration, 

supported by existing NUoL assets (e.g., GIS and remote sensing capacity and field sites). 

The survey results strongly support prioritizing:  

● a lightweight but formal coordination mechanism for interdisciplinary work;  

● targeted training in stakeholder engagement, proposal development, and postgraduate 

supervision;  

● a partnership approach centered on Mekong universities, NGOs, development partners, 

communities, and key ministries; and  

● a demonstration program focused on urban EbA pilots (e.g., cooling corridors and wetland 

restoration) that produces both scientific outputs and user guidance. 

The implementation plan incorporates these inputs into sequenced actions, roles, and near-term 

deliverables over a five-year period. 

5.2. Developing a 5 year implementation plan 

The success of the EbA Knowledge Hub depends on translating its strategic vision into an actionable 
and achievable roadmap. Developing a five-year implementation plan provides a structured pathway 
to operationalize the Hub’s objectives through phased actions, clear responsibilities, and measurable 
results.  

 

The plan can guide coordinated investment across research, education, and partnership activities, 
ensuring that resources and capacities are mobilized efficiently. It should have a whole-of-university 
across faculties while also working with government agencies, private sector and communities to 
embed EbA into both academic and practical domains. 
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Strengthen institutional collaboration and partnerships 

● Establish collaboration agreements (MoUs) with Mekong-region and international research 

institutions and universities on ecosystem-based adaptation (EbA), flood management, and 

climate resilience. 

● Create a NUoL EbA collaboration & partnerships working group (with focal points across key 

faculties) or equivalent to coordinate partnerships, reduce administrative bottlenecks, and 

maintain regular communication across teams and partners 

● Develop joint research programs with regional organizations to advance applied EbA 

research and policy engagement. 

● Create a national EbA knowledge exchange network of researchers and practitioners linking 

government agencies, universities, and local communities for knowledge exchange and co-

design of solutions. 

Advance interdisciplinary research and innovation 

● Foster cross-faculty collaboration between the Faculty of Water Resources, Faculty of Forest 

Science, and Faculty of Engineering to deliver joint research and postgraduate projects on 

hydrology, watershed restoration, and nature-based urban design. 

● Put in place a joint postgraduate supervision and mentoring arrangements with co-advisors 

across faculties, shared field sites and datasets, to build continuity and grow early-career 

capability. 

● Encourage the integration of social sciences, economics, and governance into technical 

research to capture the full benefits of EbA.. 

● Develop multi-scale models for flood and drought risk assessment and incorporate these into 

planning and design standards for resilient cities and watersheds. 

Build capacity and support research grants 

● Launch an annual small grants program to fund 8–10 applied research projects on EbA, 

sustainable drainage, forest restoration, and hydrological monitoring. In early years, the 

approach could be to prioritise fewer projects with stronger mentoring and delivery support, 

scaling up the number of grants as coordination and supervision capacity increases. 

● Implement a recurring grant development and proposal-writing clinic to strengthen proposal 

development capacity and resource mobilisation. 

● Strengthen capacity-building programs for young researchers, government staff, and 

postgraduate students through training, workshops, and academic exchanges, with a focus 

on:  

o Stakeholder engagement and policy communication, 

o Proposal development and project management, and 

o Research-to-practice translation. 

● Develop and deliver training modules and short courses on EbA or practitioners and climate 

resilience with clear internal visibility across faculties and an external offering for practitioners 

and policymakers 

Develop knowledge products and data systems 

● Produce knowledge products such as policy briefs, technical guidelines, toolkits, and 

research papers to support national adaptation planning and local decision-making. 

● Establish a shared data management and monitoring platform for environmental, 

hydrological, and ecosystem indicators, supported by a data governance protocol (metadata 

standards, access tiers, responsibilities, and update cycles) to reduce ad-hoc sharing. 
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● Promote open access and dissemination of research outcomes through conferences, public 

exhibitions, and online platforms, including a searchable repository for reports, datasets 

(where appropriate), and guidance materials 

Demonstrate and scale Nature-based Solutions (NbS) for adaptation 

● Identify and support pilot demonstration projects showcasing EbA applications in urban 

cooling or green corridors and urban wetland restoration, alongside watershed restoration 

where appropriate. 

● For pilots or demonstration projects ensure there is a hosting or co-management framework 

clarifying partner roles, site access, operations and maintenance expectations, monitoring 

responsibilities, and learning outputs 

● Evaluate and document ecosystem services and co-benefits from NbS interventions (e.g. 

cooling, flood attenuation, water quality, biodiversity, social value) to inform approaches for 

scaling and strengthen the evidence base for policy and investment 

● Support development of national design standards and guidance for integrating NbS and EbA 

into urban and regional planning frameworks, drawing on pilot lessons and monitoring data 

Strengthen regional and global engagement and collaboration 

● Faculty and students participate in ASEAN, Mekong, and international research forums on 

EbA, urban resilience, and climate adaptation. 

● Contribute Lao PDR’s experience to regional knowledge exchanges on flood and drought 

resilience, ecosystem management, and sustainable infrastructure. 

● Join and actively contribute to regional research networks (especially Mekong university 

networks and relevant international institutes) to enhance collaboration, shared supervision 

opportunities, and resource mobilisation. 

Policy impact and national integration 

● Align research outcomes with Lao PDR’s relevant climate, environment, land and forestry 

policies (e.g. NAP, NDCs, and related sectoral strategies) to ensure policy relevance and 

national uptake. 

● Establish an Advisory Group (ministries, municipalities, NGOs/development partners, and 

community representatives) to provide structured feedback and ensure research outputs 

respond to implementation needs. 

● Provide evidence and technical input for integrating EbA into urban development codes, 

water-resource policies, and environmental regulations. 

● Contribute to drafting or revision of national guidelines and standards—for example, on 

wetland restoration, sustainable drainage, or climate-resilient infrastructure. 

● Develop mechanisms for feedback so that practitioner and policymaker input continuously 

informs research priorities 

5.3. Monitoring, Evaluation and Learning Framework 

The EbA knowledge hub should develop a five-year Monitoring, Evaluation, and Learning (MEL)  

framework with clear performance indicators for research outputs, capacity-building outcomes, and 

policy impact. This provides the evidence base for decision-making, ensuring accountability, 

transparency, and continuous improvement. The aim is to track progress against agreed targets, 

capture lessons from implementation, and facilitate feedback loops that strengthen research, capacity 

development, and policy engagement. Table 5 is an example MEL framework for the EbA knowledge 

hub that can be adapted and expanded as needed.  
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Table 5. Example M&E framework for EbA knowledge hub 

Outcome Area Key Outputs Targets (5 Years) Indicators of Progress 

1. Institutional 
Collaboration and 
Partnerships 

Signed MoUs and 
joint programs with 
universities and 
research centres 

≥ 10 formal MoUs and 3 

joint research programs 

No. of partnership 
agreements signed 
Frequency of joint activities 
Networks NUOL faculties 
are part of (e.g. Mekong 
Wetland University 
Network) 

2. Interdisciplinary 
Research and 
Innovation 

Cross-faculty and 
applied research 
projects on 
EbA/NbS 

≥ 20 peer-reviewed 

EbA-related 

publications; ≥ 10 

demonstration projects 

No. of inter-faculty projects 
Research outputs cited in 
policy or practice 
documents 

3. Capacity Building 
and Education 

Annual training 
modules and small 
grants for 
researchers and 
students 

≥ 50 trained faculty 

members; ≥ 500 

students completing 

EbA modules 

No. of participants trained 
Participant feedback 
EbA curriculum integration 
rate (number of 
modules/courses 
integrating EbA) 

4. Knowledge 
Management and 
Dissemination 

Development of 
open-access 
repository and 
policy brief series 

Annual policy series 
published; data portal 
operational by Year 3 

No. of downloads/views of 
knowledge products 
Frequency of data updates 
Documented instances of 
use – references, public 
statements, etc 

5. Demonstration 
and Scaling of EbA 

Pilot projects 
implemented in 
urban and peri-
urban areas 

≥ 5 pilots with 

documented impact on 

policy or practice 

Ecosystem service benefits 
quantified 
Policy adoption rate of 
design standards 

6. Regional and 
Global Engagement 

Participation in 
international 
forums and joint 
events 

≥ 10 regional or global 

events with NUOL 

representation 

No. of presentations, 
papers, and collaborative 
projects presented and 
shared at regional and 
international forums 

7. Policy Impact and 
National Integration 

Research evidence 
used in national 
plans and 
guidelines 

≥ 3 national policies or 

standards influenced by 

Hub outputs 

Citations of Hub work in 
policy documents; adoption 
of EbA guidelines in 
planning 

 
 

5.4. Expected Outcomes 

The proposed 5 year implementation plan supports NUoL in strengthening collaboration across 

faculties and with external partners. This provides a foundation for joint programs on EbA, flood risk, 

and climate resilience, and development of a pipeline of interdisciplinary research and postgraduate 

projects. With targeted capacity-building such as proposal development and policy communication, 

NUoL can be positioned to further mobilise research grants, mentor early-career researchers, and 

expand training offerings for researchers, practitioners, and policymakers. 

The implementation plan facilitates a pathway to improve how NUoL shares and uses evidence. 

Research can be developed to produce research papers, technical guidance, and community 

materials supported by data and monitoring systems. A small portfolio of well-documented pilot 

projects (e.g., wetland rehabilitation, urban drainage, watershed restoration, and other EbA/NbS 

applications) can generate evidence on ecosystem services and co-benefits to inform scaling and 
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contribute to national design standards and policy guidance. Research and pilots can feed into 

national guidelines and help align NUoL work with Lao PDR priorities such as the NAP and NDCs. 
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Appendix 1 – Urban Wetland and Stream Research Gaps and Potential 

Next Steps  

Table 6. Mapping the recommendations based on the different factors/topics of consideration for stream ecosystems in Lao 

 
Factors/Topics Research Summary Recommendations and Next steps Links to EbA/CCA 

Biological Plants & 

Animals 

►Reproduction 

►Emigration/immigration 

►Competition 

►Predation 

In Lao PDR, aquatic biodiversity is shaped by seasonal 

migration, natural reproduction, predator-prey dynamics, 

and species competition. Rice-fish farming systems 

support reproduction and nutrition. Migratory fish rely on 

unblocked rivers to reach spawning grounds, but dams 

threaten these routes. Native species face competition 

from introduced fish in aquaculture. Apex predators like 

the wolf barb help regulate ecosystems but are 

endangered by overfishing and habitat loss. Preserving 

ecological interactions is vital for sustainable fisheries 

and biodiversity conservation. 

● Expand fish Conservation Zones (FCZs) 

and strengthen legal protection for 

migratory routes. 

● Support rice-fish systems with training, 

pesticide-free methods and access to 

native fingerlings 

● Promote aquaculture of indigenous 

species using incentives, regulation, and 

technical support. 

● Protect predator habitats with eDNA 

mapping, enforce no-fishing Zones, and 

update fishing laws. 

● Enhance national strategies to recognize 

the ecological role of key species in river 

systems. 

● Supporting fish reproduction and 
migration strengthens resilience to floods 
and droughts thus, maintaining 
ecosystem processes and resilience 

● Maintaining river connectivity enables 
species movement and climate 
adaptation across different flow and 
temperature gradients. 

● Maintain trophic interactions by 

conserving the predator–prey 
relationships which stabilises ecosystems 
under climate stress. 

● Delivering multiple benefits for people 
and nature. For example, supporting rice–
fish systems combine biodiversity 
conservation with climate-resilience for 
sustaining livelihoods and food security. 

● Using Indigenous species for aquaculture 
improves ecological fit, reduces climate 
and disease risks, and enhances the 
adaptation capability of the ecosystem. 

● Maintain ecosystem services for 
livelihoods through Fish Conservation 
Zones to safeguard fisheries during 
climate extremes. 

● Strengthening social–ecological 
resilience through healthy aquatic 
biodiversity underpins nutrition, 
livelihoods, and adaptive capacity. 

   



31 

 

Factors/Topics Research Summary Recommendations and Next steps Links to EbA/CCA 

Catchment Hydrology 

►Frequency, magnitude 

and duration of runoff 

events 

►Predictability of flow 

►Influence of 

groundwater 

Aims of the rapid Initial Assessment of the State of 

Water Resources in Lao PDR are: 

• Characterise the hydrological regime for each reporting 

zone 

• General characterisation of the hydrological regime at 

the national scale 

• Draw qualitative, expert-based conclusions regarding 

water resources management issue for 

each of the reporting zones 

● Main water sources considered in this 

study is inflow from the Mekong 

mainstream and rainfall over Lao PDR. 

Groundwater is not yet considered in this 

study. 

● Satellite rainfall was used instead of 

ground rainfall as the data was not made 

available early enough to estimate water 

availability. 

● Sector data including irrigation (irrigated 

area, type of crop, crop calendar), 

hydropower (storage and operation rule), 

industrial and domestic water use, mining 

activities should be additionally collected 

and refined. 

● Detailed modelling of individual 

components and in-depth analysis of 

rainfall-runoff processes at sub-basin 

level are not yet performed. 

● Climate change impact is not 

comprehensively included. 

● Maintain and restore ecosystem services 
through natural runoff regulation by 
wetlands and floodplains, reducing 
climate-related flood risk. 

● Improved flow predictability supports 
adaptive responses to climate variability, 
enhancing ecosystem and community 
resilience. 

● Maintain environmental flows to sustain 
aquatic biodiversity and ecosystem 
services, supporting livelihoods and food 
security. 

● Use ecosystems as buffers to climate 
extremes, like using groundwater 
ecosystem interactions maintain 
baseflows during droughts. 

● By implementing integrated, landscape-
scale management, basin-level 
hydrological assessment to support 
ecosystem-based water allocation across 
sectors. 

● Apply adaptive management under 
climate uncertainty by addressing data 
gaps to enable learning-based, flexible 
water resource management. 

● Integrated catchment management 
strengthens resilience to floods and 
droughts, delivering multiple benefits for 
people and nature. 
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Factors/Topics Research Summary Recommendations and Next steps Links to EbA/CCA 

Sediment Quality 

►Particle mineralogy 

►Carbon content 

►Redox potential/DO 

►Toxicant 

Sediment quality in Lao PDR is influenced by both 

natural geological processes and anthropogenic 

activities such as agriculture, mining, and urban runoff. 

The mineralogical composition of river sediments varies 

depending on the catchment geology; regions with high 

clay and iron content affect sediment binding and 

contaminant transport. Carbon content in sediments 

plays a role in nutrient cycling and pollutant absorption. 

Organic matter decomposition, influenced by redox 

potential and dissolved oxygen (DO) levels, affects the 

mobility of metals and nutrients. Of particular concern 

are toxicants like heavy metals (e.g., mercury, arsenic, 

lead), often associated with artisanal mining and 

industrial discharge. Studies along the Nam Ou and 

Mekong rivers have recorded elevated levels of such 

pollutants, raising concerns about sediment toxicity and 

bioaccumulation in aquatic life. These conditions pose 

risks to biodiversity, water quality, and community 

health, especially in regions reliant on river ecosystems 

for food and livelihood. 

● Conduct regular monitoring of sediment 

mineralogy and carbon content in key 

river catchments. 

● Develop national sediment quality 

guidelines aligned with Mekong River 

Commission standards. 

● Implement bioavailability assessments 

for heavy metals to understand 

ecological risks. 

● Promote sustainable land-use practices 

to minimize erosion and chemical runoff. 

● Engage local universities and agencies in 

citizen science programs to sample and 

test sediment health. 

● Use redox and DO profiles to model 

nutrient fluxes and predict algal bloom 

risks in downstream areas. 

● Sediment mineralogy and carbon content 
regulate nutrient cycling and contaminant 
binding under climate stress, supporting 
the regulation of ecosystem services. 

● Healthy sediments in the ecosite, help 
immobilise toxicants, reducing climate-
driven contaminant release and 
exposure, reducing pollution risks. 

● Maintaining sediment redox balance and 
DO supports biogeochemical stability 
under warming and altered flow regimes, 
enhancing ecosystem resilience. 

● Improved sediment quality protects 
biodiversity and food systems by 
reducing bioaccumulation of heavy 
metals in aquatic food webs. 

● Managing sediment contamination 
safeguards fisheries, water quality, and 
community health, delivering multiple 
benefits. 

● Implementation of sustainable land use 
practices reduces erosion and pollutant 
runoff across catchments, promoting 
landscape-scale management. 

● Sediment monitoring and modelling as an 
adaptive management practice provides 
early warning signals and climate-
responsive risk management. 
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Factors/Topics Research Summary Recommendations and Next steps Links to EbA/CCA 

In-stream Hydraulics 

►Water velocity 

►Water depth 

►Turbulence 

►Benthic shear stress 

In-stream hydraulic characteristics in Lao rivers, 

particularly the Mekong and its tributaries, significantly 

influence river morphology, sediment transport, and 

aquatic habitats. Water velocity and depth vary 

seasonally, with monsoonal flooding increasing 

discharge and scouring of riverbeds, while dry seasons 

reduce flow rates and expose critical habitats. Field 

studies by the Mekong River Commission (MRC) have 

documented how rapid velocity shifts influence fish 

migration and sediment redistribution. In high-velocity 

zones, turbulence alters mixing dynamics, oxygenation 

levels, and larval dispersal, contributing to ecosystem 

connectivity. 

Turbulence also affects the formation of pools and riffles 

essential for spawning and refuge. Benthic shear 

stress—an important but under-researched parameter in 

Lao contexts—plays a role in sediment resuspension 

and biofilm detachment. Shear forces are particularly 

relevant downstream of dams and in steep tributary 

gradients like the Nam Ou and Nam Khan rivers. 

Understanding these parameters is essential for 

designing hydraulic structures, assessing environmental 

flow needs, and mitigating erosion or sedimentation 

problems across Lao PDR’s catchments. 

● Monitor water velocity and depth 

seasonally using ADCP and float method 

transects. 

● Integrate turbulence modelling into river 

restoration and fishway design projects. 

● Conduct empirical studies to quantify 

benthic shear stress in high-energy river 

segments. 

● Use hydraulic metrics to inform 

environmental flow regulations and dam 

operation guidelines. 

● Apply 2D/3D hydraulic modelling tools for 

predictive planning in flood-prone and 

sediment-sensitive regions. 

● Collaborate with academic institutions to 

build a national in-stream hydraulics 

dataset for long-term analysis. 

● Natural variability in velocity and depth 
supports habitat diversity, processes and 
resilience under changing climate flow 
regimes. 

● Hydraulic characteristics inform and 
maintain environmental flow 
requirements that sustain fish migration, 
spawning, and refuge during floods and 
droughts. 

● Turbulence and flow patterns facilitate 
larval dispersal, oxygenation, and 
ecological connectivity across river 
habitats. 

● Pools, riffles, and bedforms created by 
hydraulic processes protect and restore 
the biodiversity and climate-resilient river 
functions. 

● Managing shear stress and sediment 
mobilisation helps mitigate erosion, 
reduce climate risk and habitat 
degradation under extreme flows. 

● Application of hydraulic monitoring and 
modelling as an adaptive management 
method supports climate-responsive dam 
operation, river restoration, and 
infrastructure design. 

● Ecologically informed hydraulics reduce 
disaster risk while sustaining fisheries 
and livelihoods. 
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Factors/Topics Research Summary Recommendations and Next steps Links to EbA/CCA 

Riparian Habitat/Buffer 

►Width/Completeness 

►Food supply 

►Habitat supply 

►Channel form and 

stability 

►Micro-climate 

Riparian buffer zones along rivers in Lao PDR, 

especially within the Mekong Basin, significantly affect 

riverine ecosystems, water quality, and biodiversity. The 

width and completeness of riparian zones vary greatly, 

influenced by land use practices, agricultural expansion, 

and urbanization pressures. Comprehensive buffers are 

crucial for maintaining river stability, filtering runoff, and 

reducing erosion. Studies conducted by the Mekong 

River Commission (MRC) highlight riparian buffers' 

essential roles in providing food resources such as 

organic matter, fruits, insects, and leaf litter, thereby 

supporting diverse aquatic food webs. Riparian habitats 

also offer critical habitats and breeding grounds for 

terrestrial and aquatic species, enhancing overall 

biodiversity. The stability of river channels in Lao rivers, 

including tributaries such as Nam Ou, Nam Khan, and 

Nam Ngum, relies on healthy riparian vegetation that 

anchors soil and mitigates bank erosion. Vegetation 

influences sediment deposition patterns, channel 

morphology, and reduces flood risks. Micro-climate 

regulation provided by dense riparian buffers moderates 

temperature extremes, increases humidity, and 

contributes to localized climatic resilience, which is 

particularly valuable given the region's vulnerability to 

climate change impacts. Effective riparian management 

requires interdisciplinary approaches integrating 

hydrological, ecological, and socio-economic 

perspectives to sustain these critical ecological corridors 

and services. 

● Map riparian width and integrity using 

remote sensing and field verification for 

key river stretches. 

● Conduct ecological surveys to identify 

and monitor key species reliant on 

riparian buffers. 

● Integrate riparian buffer guidelines into 

agricultural and urban planning to 

mitigate impacts on river systems. 

● Launch educational campaigns to raise 

community awareness about the benefits 

of riparian vegetation protection. 

● Test restoration techniques, including 

native species planting and invasive 

species control, at degraded buffer 

zones. 

● Collaborate with universities and 

international experts to build a 

comprehensive riparian habitat database 

and best practice guidelines. 

● Regulating ecosystem services through 

riparian buffers filter runoff, stabilise 
banks, and reduce climate-driven erosion 
and flood risk. 

● Continuous riparian zones protect 
aquatic–terrestrial species movement 
and connectivity under climate change. 

● Riparian food inputs sustain fisheries, 
nutrition, and livelihoods providing 
multiple socio-biological benefits. 

● Vegetated buffers maintain channel 
stability and enhance the overall 
resilience during high-flow climate 
extremes. 

● Riparian shading regulates local 
temperature stress and micro-climates 
for species and adjacent communities. 

● Riparian management aligns land use, 
water quality, biodiversity, and climate 
adaptation goals. 
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Factors/Topics Research Summary Recommendations and Next steps Links to EbA/CCA 

In-stream habitats 

►Particle size of benthos 

►Organic content of 

benthos 

►Large woody debris 

►vegetation 

In-stream habitats in Lao PDR, particularly within the 

Mekong River system and tributaries like the Nam Ou 

and Nam Khan, form critical components of the country’s 

freshwater ecosystems and are prioritized under national 

wetland and stream management guidelines. These 

habitats support biodiversity and ecological functions 

through key features such as substrate composition 

(particle size of benthos), which influences habitat 

suitability for aquatic fauna and underpins sediment 

transport processes. The organic content of benthic 

material plays a vital role in nutrient cycling and energy 

flow, supporting invertebrate and microbial communities 

essential to healthy food webs. Large woody debris 

(LWD), promoted in guidelines for habitat complexity and 

natural flow modification, provides refugia, stabilizes 

banks, and contributes to geomorphic structure. 

Similarly, riparian and aquatic vegetation is emphasized 

for its role in erosion control, temperature moderation, 

water quality improvement, and habitat linkage. These 

habitat components are seasonally influenced by 

monsoonal hydrology and are increasingly impacted by 

hydropower development, land use change, and 

sediment disruption. Aligning with the Lao National 

Wetland Policy and integrated river basin management 

principles, protecting and restoring in-stream habitat 

elements is critical for maintaining ecosystem services, 

supporting fisheries, and building climate resilience. A 

focus on adaptive management, participatory monitoring, 

and ecosystem-based approaches is essential to sustain 

these habitats under changing environmental and 

developmental pressures. 

● Assess particle size seasonally to 

support habitat classification and 

sediment management. 

● Measure benthic organic matter to track 

nutrient cycling and support aquatic 

productivity. 

● Inventory large woody debris (LWD) to 

enhance habitat complexity and channel 

stability. 

● Rehabilitate and protect riparian and 

aquatic vegetation to stabilize banks and 

improve connectivity. 

● Integrate in-stream habitat assessments 

into project planning and environmental 

approvals. 

● Partner with communities and 

universities to support long-term habitat 

monitoring. 

● Apply habitat indicators to guide wetland 

restoration and integrated basin 

management. 

● Substrate diversity and organic matter 
maintain ecosystem structure and 
function through resilient aquatic food 
webs. 

● Large woody debris and vegetation 
provide habitat complexity and refuge 
under floods and droughts. 

● Sustain ecosystem services for 
livelihoods through healthy in-stream 
habitats underpinning fisheries and food 
security. 

● Habitat heterogeneity builds resilience 
and buffers impacts of altered flow and 
sediment regimes due to climate 
variability. 

● Community-based habitat monitoring 
supports adaptive EbA management. 

● Use habitat indicators to inform 
restoration management and basin 
planning under climate uncertainty. 
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Factors/Topics Research Summary Recommendations and Next steps Links to EbA/CCA 

Water Quality 

►Suspended particles 

►Nutrients 

►Ionic composition and 

concentration 

►Dissolved oxygen/BOD 

►Toxicants 

Water quality in Lao PDR’s rivers and wetlands—

especially within the Mekong Basin and tributaries like 

the Nam Ngum and Xe Bang Fai—is vital for ecosystem 

health, fisheries, agriculture, and drinking water. 

Seasonal variations and land use changes impact core 

parameters including suspended particles, which 

influence turbidity and sedimentation; nutrients (e.g., 

nitrogen and phosphorus), which can lead to 

eutrophication in stagnant waters; and ionic composition 

and concentration, which affect aquatic species 

distribution and water use suitability. Additionally, 

dissolved oxygen and biological oxygen demand (BOD) 

reflect the balance of organic matter and respiration 

needs, with low oxygen levels threatening fish and 

invertebrates. The presence of toxicants, including 

heavy metals and pesticides, is of increasing concern 

due to mining, agriculture, and hydropower operations. 

These factors are central to the Lao National Wetland 

Policy and regional water quality management 

frameworks, which emphasize the importance of regular 

monitoring, pollution source control, and ecosystem-

based water quality protection. Maintaining good water 

quality is essential not only for biodiversity but also for 

human health and sustainable development under 

IWRM in Laos. 

● Monitor suspended sediments seasonally 

to assess turbidity and sediment 

transport impacts. 

● Measure nutrient levels to identify risks of 

eutrophication and guide agricultural 

runoff control. 

● Track ionic composition and salinity to 

support aquatic ecosystem health and 

water use planning. 

● Monitor dissolved oxygen and BOD to 

assess ecosystem stress and maintain 

fisheries viability. 

● Test for toxicants, especially in mining 

and agricultural zones, to safeguard 

human and environmental health. 

● Apply water quality data to inform 

wetland protection, EIAs, and catchment 

management plans. 

● Build national and local capacity for 

water quality monitoring through 

community science and academic 

partnerships. 

● Natural systems improve water 
purification and provide nutrient 
regulation under climate stress. 

● Healthy ecosystems buffer sediment, 
nutrient, and toxicant loads during 
extreme rainfall, reducing pollution levels. 

● Good water quality sustains fisheries, 
protects aquatic life, and provides access 
to clean drinking water. 

● Oxygen balance and nutrient control 
reduce climate-driven ecosystem 
degradation and increases resilience. 

● Water quality protection supports health, 
livelihoods, and development outcomes. 

● Monitoring informs ecosystem-based 
water quality management and planning. 
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Factors/Topics Research Summary Recommendations and Next steps Links to EbA/CCA 

Continuity & Barriers 

►Proximity to other 

ecosystems 

►Barriers to biota 

movement 

In urbanizing areas of Lao PDR, ensuring ecological 

continuity between streams, wetlands, and nearby 

ecosystems is vital for biodiversity, water regulation, and 

urban resilience. Urban development often fragments 

these systems by isolating them from floodplains, 

forests, and agricultural landscapes. Proximity to other 

ecosystems supports nutrient exchange, species 

movement, and hydrological balance—key to 

maintaining urban ecological function. However, barriers 

to biota movement—such as culverts, roads, and 

channelized streams—restrict the movement of fish, 

amphibians, and other species, disrupting ecological 

processes. Urban stream and wetland guidelines must 

prioritize green infrastructure, integrated planning, and 

barrier-sensitive design to maintain habitat connectivity 

and support flood mitigation, ecosystem health, and 

urban liveability. 

● Identify and map ecological corridors 

between urban wetlands, streams, and 

adjacent ecosystems. 

● Design urban green spaces and drainage 

networks to maintain lateral and 

longitudinal habitat connectivity. 

● Retrofit existing infrastructure (e.g., 

culverts, drains) with fish-friendly or 

amphibian-passable designs. 

● Avoid hard engineering of urban 

waterways where natural flows and 

species movement are viable. 

● Establish buffer zones around urban 

wetlands to prevent encroachment and 

support connectivity. 

● Integrate biodiversity corridors and blue-

green links into urban land use planning 

schemes. 

● Involve local communities and city 

planners in participatory mapping of 

wildlife pathways. 

● Connected ecological corridors enable 
species movement and climate 
adaptation. 

● Removing barriers sustains ecological 
processes disrupted by climate stress 
and urbanisation. 

● Connected wetlands and streams 
improve flood regulation and urban 
resilience. 

● Green-blue corridors support biodiversity, 
flood mitigation, and community 
liveability. 

● Implementing integrated landscape 
planning where connectivity is embedded 
in urban and catchment-scale EbA 
strategies. 

● Strengthening participatory governance 

through community involvement supports 
long-term stewardship of ecological 
corridors. 
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Table 7. Mapping the recommendations based on the different factors/topics of consideration for wetland ecosystems in Lao 

 
Factors/Topics Summary Recommendations and Next steps Links to EbA/CCA 

Biological Plants & Animals 

►Reproduction 

►Emigration/immigration 

►Competition 

►Predation 

In Laos PDR, the wetlands of Siphandone and Xe 

Champhone in Lao PDR support rich biodiversity, 

with over 400 fish species, including migratory and 

endangered species like the Giant Catfish and 

Mekong Stingray. These wetlands serve as critical 

spawning and nursery grounds, particularly within 

deep pools and seasonally flooded forests. 

Migration pathways are essential for reproduction 

cycles, and barriers like dams pose significant 

threats to these processes. Emigration and 

immigration of aquatic and bird species such as 

Mekong Wagtails and River Lapwings are 

seasonally influenced and tied to floodplain 

dynamics. Species interactions are shaped by 

seasonal water availability, leading to competition 

for resources like habitat and food, especially during 

dry periods. Predation is evident across trophic 

levels, from piscivorous birds to apex aquatic 

predators like the Giant Catfish. Overall, the 

interplay of hydrology, habitat fragmentation, and 

ecological pressures defines the reproduction and 

movement of biota in these wetland systems. 

● Designate and enforce conservation 

zones around deep pools and flooded 

forests in Siphandone and Xe 

Champhone, which are confirmed 

breeding habitats for migratory fish 

species such as Probarbus jullieni and 

Pangasius krempfi. 

● Protect and manage fish conservation 

zones that align with local migration 

pathways, particularly in areas identified 

by communities where fish movement is 

seasonally predictable. 

● Avoid constructing irrigation structures 

and culverts that disrupt hydrological 

connectivity between wetlands and the 

Mekong mainstream; where unavoidable, 

install fish-friendly infrastructure like 

bypass channels. 

● Support transboundary collaboration 

between Lao PDR and Cambodia to 

safeguard the full migratory routes of 

Mekong fish, especially around 

Siphandone, where cross-border 

movement is ecologically critical. 

● Promote regulation and awareness 

around the introduction of non-native 

species like tilapia, which outcompete 

indigenous species in wetland 

environments and threaten native aquatic 

biodiversity. 

● Increase protection and monitoring of 

endangered predators like the Siamese 

crocodile in Xe Champhone, including 

● Protecting ecosystem processes like 
reproduction, migration, and predation 
stabilises wetland ecosystems under 
climate variability, building resilience. 

● Safeguarding migration routes enables 
species adaptation to altered flood and 
flow regimes. 

● By protecting biodiversity supporting 
ecosystem services, diverse fish and bird 
communities sustain fisheries, nutrition, 
and livelihoods. 

● Controlling invasive species by 
introducing native biodiversity reduces 
and controls climate-exacerbated 
competitive pressures. 
Community-based conservation supports 

adaptive management of climate-

sensitive species. 
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Factors/Topics Summary Recommendations and Next steps Links to EbA/CCA 

mapping nesting zones and training local 

stakeholders to reduce human-wildlife 

conflict. 

● Encourage local participation in 

biodiversity conservation through village-

based patrolling, fish catch monitoring, 

and education programs to reinforce the 

ecological importance of reproduction 

sites and predator roles. 
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Factors/Topics Summary Recommendations and Next steps Links to EbA/CCA 

Catchment Hydrology 

►Frequency, magnitude and 

duration of runoff events 

►Predictability of flow 

►Influence of groundwater 

Wetlands in Lao PDR experience highly seasonal 

hydrology, with 80% of runoff occurring during the 

wet season, leading to significant inter-annual 

variability in flow magnitudes. Hydrological 

predictability is challenged by upstream dam 

operations and shifting rainfall patterns due to 

climate change. Groundwater plays a crucial role in 

sustaining baseflows, especially during dry 

seasons, but its influence remains understudied in 

many wetland regions. Estimates of groundwater 

recharge were derived using baseflow separation 

techniques and GIS-based regression models, 

indicating strong spatial variability influenced by 

rainfall, land use, topography, and 

evapotranspiration. Field studies, such as those 

from the CAWA program, highlight the growing 

need for adaptive water management and the 

integration of groundwater in wetland conservation 

plans. 

● Expand groundwater monitoring 

networks in wetland areas, especially in 

southern Laos (e.g., Xe Champhone, 

Beung Kiat Ngong) 

● Incorporate baseflow analysis into 

national hydrological models to better 

assess recharge variability across 

seasons 

● Promote wetland-based groundwater 

recharge zones as part of landscape 

planning. 

● Prioritize climate-resilient IWRM in 

catchments with wetlands to buffer 

unpredictable flows. 

● Support localized modelling of wetland 

inflows and outflows using digital filtering 

techniques for improved management 

● Implement wet-season water harvesting 

to stabilize dry-season flow conditions 

and reduce pressure on aquifers. 

● Advance research on wetland-

groundwater interactions, particularly 

recharge-discharge dynamics during 

prolonged dry periods 

● Seasonal wetlands buffer floods and 
sustain baseflows during droughts 
helping the ecosystem to regulate. 

● Integrating surface–groundwater 
dynamics supports adaptation and 
community resilience to rainfall variability. 

● Improved hydrological predictability 
informs climate-resilient and adaptive 
IWRM. 

● Wetland’s function as catchment-level 
climate buffers that provide integrated 
landscape-scale management. 

● Stable flows support agriculture, fishing 
dependent communities, and provides 
water security. 
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Factors/Topics Summary Recommendations and Next steps Links to EbA/CCA 

Sediment Quality 

►Particle mineralogy 

►Carbon content 

►Redox potential/DO 

►Toxicant 

Wetlands in Lao PDR, especially in flood-prone 

regions like Xe Bang Fai and Ban Mano, act as 

natural sediment sinks, capturing a range of 

particulate and dissolved contaminants. Sediment 

studies show the presence of fine clay and silt 

minerals, which are efficient at adsorbing heavy 

metals and nutrients. Carbon content in sediments 

is generally high, especially near organic-rich 

floodplains, enhancing nutrient retention and 

microbial activity. Low redox potential and DO levels 

are frequently reported in stagnant wetland zones, 

affecting nutrient cycling and increasing the risk of 

anoxic conditions. Toxicants including mercury, 

arsenic, and pesticide residues have been detected 

near agricultural discharge points and mining areas. 

Poor solid waste and wastewater management 

further exacerbate sediment pollution. 

● Monitor sediment for trace metals and 

persistent organic pollutants, particularly 

in agricultural and mining-impacted 

wetlands. 

● Establish sediment baseline data 

including particle size distribution and 

mineralogy to guide restoration. 

● Promote vegetative buffer strips to 

reduce erosion and particle-bound 

pollutant input. 

● Enhance organic matter control to 

manage carbon loads and avoid 

excessive anoxia. 

● Apply sediment core analysis in pilot 

wetlands to track historical deposition 

trends. 

● Introduce low-cost, nature-based filtration 

systems to intercept toxicants at inflow 

points. 

● Implement DO and redox monitoring in 

wet seasons to flag oxygen-stress 

events. 

● Wetland sediments help in regulating by 
trapping nutrients, carbon, and 
contaminants under extreme flows. 

● Sediment processes reduce pollution risk 
by limiting climate-driven mobilization of 
toxicants. 

● Reduced bioaccumulation safeguards 
fisheries and human health. 

● Managing redox and DO mitigates 
climate-related anoxia building resilience 
of biogeochemical processes. 

● Sediment monitoring enables early 
warning and risk-responsive action, 
enabling climate adaptive management. 
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Factors/Topics Summary Recommendations and Next steps Links to EbA/CCA 

Geomorphology 

►Catchment geology 

►Position in catchment 

►Channel characteristics 

►Macro-habitat 

Wetlands in Lao PDR are typically located in low-

lying catchment areas characterized by alluvial 

floodplains composed of sandy clay, peat, and 

organic-rich sediments. The catchment geology 

consists of ancient metamorphic and sedimentary 

formations, with superficial deposits shaped by 

seasonal flooding and erosion. Wetlands such as 

Beung Kiat Ngong exhibit complex hydrological and 

geomorphic interactions, with seasonal inundation 

creating diverse macro-habitat features including 

oxbows, shallow marshes, depressions, and 

peatlands. These areas serve as natural sediment 

sinks and hydrological buffers, moderating water 

flow and sediment loads. Channel characteristics 

include shallow, slow-moving watercourses with 

sinuous paths, subject to backwater effects during 

the wet season. These geomorphic patterns support 

specific vegetation types and aquatic habitats and 

are sensitive to land use changes and altered 

hydrological regimes. Topographic variation within 

the wetland landscape drives biodiversity 

distribution, ecosystem functioning, and resilience 

against climate impacts. 

● Map geomorphic wetland units across 

catchments to identify conservation 

priorities. 

● Strengthen local hydromorphological 

monitoring using simple sediment and 

elevation tools. 

● Integrate catchment geology into wetland 

restoration planning to avoid mismatched 

vegetation-soil pairings. 

● Protect natural levees and depressions 

that support macro-habitats like oxbows 

and swamp forests. 

● Assess geomorphic stability of channels 

and banks using participatory 

approaches. 

● Use remote sensing to track topographic 

changes and sedimentation dynamics. 

● Maintain connectivity between rivers and 

wetlands to preserve natural sediment 

and nutrient fluxes. 

● Wetland geomorphology supports habitat 
diversity and hydrological buffering. 

● Natural landforms enhance resilience 
capability by absorbing climate-driven 
floods and sediment pulses. 

● Sediment storage and flow attenuation 
protect downstream communities and 
ecosystem services. 

● Catchment geology informs climate-
appropriate restoration and adaptation. 

● Stable geomorphic units sustain 
biodiversity and livelihoods of nearby 
communities. 

    

In-stream Hydraulics 

►Water velocity 

►Water depth 

►Turbulence 

►Benthic shear stress 

Wetlands and river systems in Lao PDR display 

pronounced seasonal variability in in-stream 

hydraulics. During the monsoon, channels swell 

with high discharge, leading to rapid flow velocities 

(often exceeding 1.5 m/s), greater depths, and 

increased turbulence, especially in constricted or 

rocky sections. In the dry season, water depth 

declines significantly, flow becomes sluggish 

(<0.1 m/s), and turbulence is minimal. These 

conditions influence sediment deposition, habitat 

structure, and ecological connectivity. Benthic shear 

● Install automated flow and depth loggers 

in key wetlands to monitor seasonal 

trends. 

● Map hydraulic stress zones affecting 

benthic habitats. 

● Incorporate turbulence modelling into 

wetland restoration design. 

● Monitor links between benthic shear 

stress and aquatic habitat degradation. 

● Hydraulic variability sustains and 
maintains habitat integrity under flood–
drought cycles. 

● Velocity, depth, and turbulence create 
climate-resilient refugia by protecting 
habitats. 

● Hydraulic diversity supports migration 
and dispersal, ensuring habitat 
connectivity isn’t negatively altered. 

● Managing shear stress limits habitat 
degradation or erosion risk during 
extremes. 
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stress remains low under normal conditions but 

spikes during storm events and in narrowed flow 

paths, impacting benthic organisms and substrate 

stability. Wetland-river transitions are key zones of 

hydraulic diversity, supporting varied aquatic 

habitats. 

● Monitoring informs climate-responsive 
design and operation is applied to climate 
adaptive management strategies. 

    

Riparian Habitat/Buffer 

►Width/Completeness 

►Food supply 

►Habitat supply 

►Channel form and stability 

►Micro-climate 

Riparian habitats in Lao PDR’s wetland systems, 

such as those in the Xe Champhone Ramsar Site, 

play an essential role in sustaining biodiversity, 

regulating hydrology, and enhancing climate 

resilience. These zones form vital ecological 

corridors that connect aquatic and terrestrial 

ecosystems, providing breeding grounds, foraging 

areas, and shelter for a wide variety of species 

including birds, amphibians, reptiles, and fish. The 

width and structural completeness of these riparian 

areas vary considerably, with many degraded by 

unsustainable agricultural expansion, logging, and 

livestock access. This fragmentation diminishes 

their food and habitat supply, reducing ecological 

integrity and species movement. Healthy riparian 

zones contribute to channel form and stability by 

anchoring riverbanks and buffering against erosion. 

They also regulate microclimates, maintaining 

moisture and reducing temperature extremes 

through shading and evapotranspiration. However, 

field assessments and climate vulnerability studies 

reveal that deforestation, uncontrolled grazing, and 

disrupted hydrological flows are severely 

compromising these functions. 

● Rehabilitate riparian vegetation using 

native species. 

● Establish grazing exclusion zones. 

● Monitor canopy cover and microclimate. 

● Use CAWA vulnerability tools to prioritize 

interventions. 

● Riparian buffers function as regulators 
that filter runoff and reduce flood and 
erosion risk. 

● Riparian corridors link aquatic and 
terrestrial systems by protecting and 
restoring habitat connectivity. 

● Vegetation stabilises channels during 
climate extremes which enhances 
ecosystem resilience and benefits the 
community. 

● Shading reduces thermal stress under 
warming conditions regulating the local 
micro-climate  

● Riparian zones support in maintaining 
biodiversity integrity and livelihoods. 

 

    



Urban Wetland and Stream Restoration Guidelines 

44 

 

Factors/Topics Summary Recommendations and Next steps Links to EbA/CCA 

In-stream habitats 

►Particle size of benthos 

►Organic content of benthos 

►Large woody debris 

►vegetation 

In-stream habitats in Lao PDR wetlands are shaped 

by a combination of benthic substrate 

characteristics, organic matter content, vegetation 

cover, and large woody debris. The particle size of 

benthos varies seasonally, with finer sediments 

accumulating during the dry season and being 

flushed during high flows. This dynamic influences 

the availability of microhabitats for 

macroinvertebrates and fish. The organic content of 

benthos including detritus from riparian zones and 

aquatic vegetation is a key food source for benthic 

fauna, particularly in oxbow lakes and slow-flowing 

reaches, such as those found in the Xe Champhone 

and Beung Kiat Ngong wetlands. Large woody 

debris (LWD) is critical for creating habitat 

complexity, offering refuge and breeding grounds 

for fish and invertebrates. However, deforestation 

and sedimentation have reduced the presence of 

LWD in many streams. Aquatic vegetation—both 

submerged and emergent enhances biodiversity, 

stabilizes sediments, and influences oxygen 

dynamics. 

● Retain and restore riparian vegetation to 

support large woody debris inputs. 

● Monitor and manage sediment loads to 

maintain benthic habitat structure. 

● Promote aquatic vegetation diversity in 

habitat restoration plans. 

● Conduct regular assessments of organic 

matter and substrate profiles. 

● Substrate, organic matter, and vegetation 
support climate-change resilient 
ecosystems and food webs. 

● Large woody debris and vegetation 
provide refuge during extremes. 

● Sustainable ecosystem services and 
healthy habitats for enhanced food 
security. 

● Enhance resilience to flow and sediment 
change as habitat diversity buffers climate 
impacts. 

● Participatory monitoring supports 
adaptive EbA. 
 

    

Water Quality 

►Suspended particles 

►Nutrients 

►Ionic composition and 

concentration 

►Dissolved oxygen/BOD 

►Toxicants 

Wetlands in Lao PDR face increasing pressure from 

human activity, resulting in declining water quality. 

Studies at sites like Mano Village and Nam Xouang 

Reservoir reveal high levels of suspended solids 

during the wet season, primarily due to surface 

runoff and erosion. Agricultural intensification 

contributes to nutrient enrichment especially 

phosphates and nitrates leading to algal blooms and 

ecosystem imbalances. Seasonal variation also 

influences ionic composition, with elevated electrical 

conductivity and concentrations of calcium and 

magnesium detected in both urban and rural 

● Regularly monitor DO and BOD at 

vulnerable points, especially during the 

dry season 

● Promote vegetative riparian buffers to 

trap nutrients before entering wetland 

systems 

● Develop community-based solid waste 

collection systems to limit heavy metal 

contamination 

● Introduce sediment traps and 

constructed wetlands upstream of key 

sites 

● Wetlands naturally purify water and 
regulate nutrients during flow supporting 
the maintenance of ecosystem services. 

● Vegetated systems buffer runoff during 
intense rainfall reducing pollution risks 
significantly and climate-related toxin 
deposit. 

● Improved water quality sustains fisheries 
and protects biodiversity and human 
health with access to safe water. 

● Stable DO and nutrient balance limit 
climate-driven degradation and increases 
resilience capability within the 
ecosystem. 
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wetlands. Critically low dissolved oxygen (DO) 

levels (<2.5 mg/L) and high biological oxygen 

demand (BOD) indicate organic pollution and poor 

self-purification, especially in stagnated zones. In 

some areas, toxicants such as lead and zinc 

exceeded WHO's drinking water guidelines, likely 

linked to untreated domestic and solid waste 

discharge. 

● Monitoring informs ecosystem-based 
water quality action and management. 

    

Continuity & Barriers 

►Proximity to other 

ecosystems 

►Barriers to biota movement 

Wetlands in Lao PDR, particularly those in 

floodplain zones like Xe Champhone and Beung 

Kiat Ngong, play a vital role in maintaining 

ecological connectivity between riverine, forest, and 

agricultural ecosystems. Many wetlands serve as 

transitional zones or ecological corridors that 

facilitate species movement, nutrient exchange, and 

hydrological connectivity. However, rapid 

infrastructure development especially hydropower 

dams (e.g., Nam Ou cascade) has introduced 

physical barriers that severely disrupt longitudinal 

connectivity. These dams fragment aquatic habitats, 

interrupt sediment transport, and block migratory 

routes critical to native fish species. Fragmentation 

has also led to the decline of ecosystem services 

and biodiversity, especially where natural 

hydrological cycles are altered or wetlands are 

isolated. Moreover, agricultural intensification, road 

construction, and land-use conversion near 

wetlands have created additional edge effects and 

movement barriers for terrestrial and semi-aquatic 

species. 

● Develop fish passages and sediment 

bypass systems for key dams to restore 

aquatic connectivity. 

● Promote Integrated Wetland and River 

Basin Management to safeguard 

ecological corridors between wetlands, 

forests, and rivers. 

● Map and monitor critical connectivity 

zones using GIS to prioritize 

conservation interventions. 

● Avoid constructing infrastructure that 

severs wetland-river or wetland-forest 

linkages. 

● Incorporate connectivity metrics into 

national wetland and biodiversity 

planning (e.g., Ramsar and NBSAP 

targets). 

● Connected wetlands enable species 
adaptation and builds resilience to 
climate change impacts. 

● Restoring connectivity sustains key 
ecological processes. 

● Use nature-based solutions for risk 
reduction and improve flood regulation 
and sediment transport. 

● Ecological corridors support communities 
sustain livelihoods dependant on these 
ecosystems and biodiversity to thrive 
under changing climate pressures. 

● Connectivity is embedded in EbA, 
Ramsar, and NBSAP goals. 
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Appendix 2 Mapping EbA Curriculum Development and Research Gaps  
Table 8. Mapping the recommendations made for curriculum development with the gaps identified in the existing research 

Thematic Relevance for 
Integration into 

Curriculum 

Gaps Identified in EbA Mapping 
Streams and Wetlands 

Module Recommendations for Curriculum integration 
(recommendations made from blueprint, roadmap and 

curriculum report document) 

Course and Faculty 
Name 

Potential topics 
covered through 

integration 

Interdisciplinary 
approach 
Integration of biodiversity 
Incorporation of local 
context 

Encourage local participation in biodiversity 
conservation through village-based 
patrolling, fish catch monitoring, and 
education programs to reinforce the 
ecological importance of reproduction sites 
and predator roles. 

1. Introduce NbS and EbA in water resources issues, such as how 
deforestation and land degradation can decrease water availability. 
 
2. Link EbA to communities' utilization of natural resources for 
adaptation strategies and EbA in natural resources management 
and how healthy ecosystems protect against climate change 
impacts. 

1. Water resource 
management - FoFS 
 
2. Livelihood 
development and 
adaptation - FoFS 

Biological Plants and 
Animals 
Stakeholder and 
Community participation 
Capacity building 
Local knowledge 

Alignment to climate 
resilience 

 
Prioritize climate-resilient IWRM in 
catchments with wetlands to buffer 
unpredictable flows. 

1. Integrate EbA concepts into the curriculum, emphasizing water 
as an ecosystem service and its application in river basin planning, 
while retaining EbA to the broader context of climate change 
impacts. 

1. Integrated Water 
Resource Management 
(IWRM) - FoE 

Catchment Hydrology 
Capacity Building 
Urban Water/EbA 
Policy education 
Maximizing co-benefits 

Incorporation of local 
context 

Support localized modelling of wetland 
inflows and outflows using digital filtering 
techniques for improved management 

1. Introduces ecosystem functions in the water cycle and drainage, 
with scope for digital/nature-based techniques 
 
2. Introduce and include EbA/NbS modeling options for flood and 
drought dynamics 

1. Drainage Engineering 
- FoE 
2. Flood and Drought 
Management - FoWR 

Catchment Hydrology 
Capacity Building 
EbA 
Case studies 
Multiple scale 

Alignment to climate 
resilience 

Advance research on wetland-groundwater 
interactions, particularly recharge-discharge 
dynamics during prolonged dry periods 

1. Introduce and include concepts specifically emphasizing 
groundwater recharge, ecosystem role, and EbA/NbS rehabilitation 
 
2. Cover climate change impact on wetland and map the adaptation 
benefits against climate change 

1. Groundwater 
Resources Rehabilitation 
- FoWR 
 
2. Wetland management 
- FoFS 

Catchment Hydrology 
Research education 
Urban water 
Policy education 
Capacity building 

Interdisciplinary 
approach 
Alignment of climate 
resilience 

Monitor sediment for trace metals and 
persistent organic pollutants, particularly in 
agricultural and mining-impacted wetlands 

1. Incorporating EbA principles for water quality assessments and 
mitigating the impacts of toxic pollutants on aquatic environment 
 
2. Introduce concepts on BMPs for riverbank stabilization, erosion 
control, and pollutant filtering 

1. Water Pollution and 
Control - FoE 
 
2. Watershed 
Management Planning 
Manual - FoFS 

Sediment Quality 
Research education 
Urban agriculture 
Capacity building 
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Thematic Relevance for 
Integration into 

Curriculum 

Gaps Identified in EbA Mapping 
Streams and Wetlands 

Module Recommendations for Curriculum integration 
(recommendations made from blueprint, roadmap and 

curriculum report document) 

Course and Faculty 
Name 

Potential topics 
covered through 

integration 

Interdisciplinary 
approach 
Alignment of climate 
resilience 

Establish sediment baseline data including 
particle size distribution and mineralogy to 
guide restoration. 

1. Relating EbA concepts to address the importance of riparian 
vegetation for filtering pollutants and improving sediment quality 
 
2. Incorporating EbA principles for enhancing watershed health and 
sediment-water interactions 

1. Watershed 
Restoration - FoFS 
 
2. Water Pollution 
Control - FoE 

Sediment Quality 
Research education 
Case studies 

Integration of Biodiversity 
Alignment of climate 
resilience 

Apply sediment core analysis in pilot 
wetlands to track historical deposition 
trends. 

1. Highlight wetland degradation drivers and value of ecosystem 
service, relevant for long-term sediment studies 
 
2. Incorporate and introduce ecosystem-based monitoring for 
adaptation options 

1. Wetland Management 
- FoFS 
 
2. Climate Change and 
Adaptation - FoWR 

Sediment Quality 
EbA 
Case studies 

Emphasis of sustainable 
development 

Introduce low-cost, nature-based filtration 
systems to intercept toxicants at inflow 
points. 

1. Introduce ecosystem function concepts to include NbS such as 
vegetated channels and bioengineering for pollutant interception 
 
2. Address and emphasize the application of ecological principles 
and design for healthy urban systems 

1. Drainage Engineering 
- FoE 
 
2. Urban Environmental 
Engineering - FoE 

Sediment Quality 
Urban water/EbA 
Good practices 
Multiple-scale 

Focus on ecosystem 
services 

Strengthen local hydromorphological 
monitoring using simple sediment and 
elevation tools. 

1. Incorporate ecological indicators and monitoring tools for 
comprehensive assessment and risk identification 
 
2. Emphasize on the importance of riparian vegetation and best 
practices for erosion/sediment monitoring 

1. Disaster Risk 
Assessment - FoWR 
 
2. Watershed 
Restoration - FoFS 

Geomorphology 
Capacity building 
Research education 
Policy education 

Alignment of climate 
resilience 

 
Use remote sensing to track topographic 
changes and sedimentation dynamics. 

1. Incorporating EbA concepts in river basin planning, including 
remote sensing applications 
 
2. Integrate topics on climate change impacts and modeling at 
catchment scales 

1. Integrated Water 
Resource Management - 
FoE 
 
2. Flood and Drought 
Management - FoWR 

Geomorphology 
Research education 
Capacity building 

Alignment of climate 
resilience 

Install automated flow and depth loggers in 
key wetlands to monitor seasonal trends. 

1. Integrates concepts on ecosystem role in hydrological processes, 
compatible with monitoring technologies 
 
2. Integrate ecological indicators by including tools for ecological 
risk evaluation 

1. Groundwater 
Resources Rehabilitation 
- FoWR 
 
2. Disaster Risk 
Assessment - FoWR 

In-stream hydraulics 
Research education 
Capacity building 

Alignment of climate 
resilience 

Incorporate turbulence modeling into 
wetland restoration design. 

1. Introduce concepts on ecosystem functions like bioengineering 
and vegetated channels that link directly with hydraulic/turbulence 
processes 

1. Drainage Engineering 
- FoE 
 

In-stream hydraulics 
Good practices 
Case studies 
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Thematic Relevance for 
Integration into 

Curriculum 

Gaps Identified in EbA Mapping 
Streams and Wetlands 

Module Recommendations for Curriculum integration 
(recommendations made from blueprint, roadmap and 

curriculum report document) 

Course and Faculty 
Name 

Potential topics 
covered through 

integration 

Focus on ecosystem 
services 

 
2. Integrate concepts on hydrodynamic processes in EbA for 
flood/drought prevention and management 

2. Flood and Drought 
Management - FoWR 

Research education 

Integration of biodiversity 
Focus on ecosystem 
services 

Retain and restore riparian vegetation to 
support large woody debris inputs. 

1. Integrating and explicitly expanding on the role of riparian 
vegetation as an EbA mechanism/principle 
 
2. Introduce and expand on the role of EbA for water cycle and 
resource quality 

1. Watershed 
Management - FoFS 
 
2. Water Resource 
Management - FoFS 

In-stream habitats 
Urban forest 
Research education 

Incorporation of local 
context 
Emphasis on sustainable 
development 

Develop community-based solid waste 
collection systems to limit heavy metal 
contamination 

1. Integrate ecological impacts of improper waste management 
techniques and application of principles for designing healthy cities 
 
2. Integrate and link community practices with sustainable 
adaptation strategies using natural ecosystems 

1. Urban Environmental 
Engineering - FoE 
 
2. Livelihood 
Development and 
Adaptation - FoFS 

Water Quality 
Sustainable urban 
development 
Policy education 
Maximising co-benefits 
Multiple-scale 
Stakeholder/community 
participation 

Integration of biodiversity 

Promote Integrated Wetland and River Basin 
Management to safeguard ecological 
corridors between wetlands, forests, and 
rivers. 

1. Integrate EbA concepts by mainstreaming NbS and EbA 
application at basin scale 
 
2. Introduce EbA strategies for wetland management as buffers and 
corridors 

1. Integrated Water 
Resource Management - 
FoE 
 
2. Wetland Management 
- FoFS 

Continuity and Barriers 
Policy education 
Multiple scale 
Sustainable urban 
development 

Integration of biodiversity 
Map and monitor critical connectivity zones 
using GIS to prioritize conservation 
interventions. 

1. Integrate the use of ecological indicators in planning, through GIS 
mapping 
 
2. Integrate EbA into spatial basin-level planning 

1. Disaster Risk 
Assessment - FoWR 
 
2. Integrated Water 
Resource Management - 
FoE 

Continuity and Barriers 
Multiple-scale 
Socio-cultural aspects 
Capacity building 
Good practices 
Local knowledge 

Emphasis on sustainable 
development 

Avoid constructing infrastructure that severs 
wetland-river or wetland-forest linkages. 

1. Integrating ecological principles and its application for sustainable 
urban design 
 
2. Emphasize concepts on EbA by focusing on the importance of 
riparian vegetation and ecological connectivity 

1. Urban Environmental 
Engineering - FoE 
 
2. Watershed 
Restoration - FoFS 

Continuity and Barriers 

Integration of biodiversity 
Emphasis on sustainable 
development 

Incorporate connectivity metrics into national 
wetland and biodiversity planning (e.g., 
Ramsar and NBSAP targets) 

1. Introduce NbS and EbA into policy and national strategy to assist 
with better water resource management 
 

1. Water Resource 
Management - FoFS 
 

Continuity and Barriers 
Local knowledge 
Good practices 
Case studies 
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Thematic Relevance for 
Integration into 

Curriculum 

Gaps Identified in EbA Mapping 
Streams and Wetlands 

Module Recommendations for Curriculum integration 
(recommendations made from blueprint, roadmap and 

curriculum report document) 

Course and Faculty 
Name 

Potential topics 
covered through 

integration 

Alignment of climate 
resilience 

2. Integrate EbA laws, policies, and regulations for managing and 
addressing the impacts of climate change 

2. Integrated Water 
Resource Management - 
FoE 

Socio-cultural aspects 

Integration of biodiversity 
Focus on ecosystem 
services 

Support rice-fish systems with training, 
pesticide-free methods and access to native 
fingerlings 

1. Link/Connect EbA to local community livelihood/ecosystem use 
for adaptation strategies 
 
2. Introduce and promote EbA through community-based adaptation 
with local ecological knowledge sharing and adoption 

1. Livelihood 
Development and 
Adaptation - FoFS 
 
2. Climate Change and 
Adaptation - FoWR 

Biological Plants and 
Animals 
Research education 
Capacity building 
Local knowledge 

Emphasis on sustainable 
development 

Enhance national strategies to recognize the 
ecological role of key species in river 
systems. 

1. Introduce and highlight the value of ecosystem services and 
biodiversity roles 
 
2. Introduce and link ecosystem roles with water quality and 
resilience for groundwater rehabilitation 

1. Wetland Management 
- FoFS 
 
2. Groundwater 
Resources Rehabilitation 
- FoWR 

Biological Plants and 
Animals 
Research education 
Policy education 
Capacity building 

Emphasis on sustainable 
development 

Sector data including irrigation (irrigated 
area, type of crop, crop calendar), 
hydropower (storage and operation rule), 
industrial and domestic water use, mining 
activities should be additionally collected 
and refined. 

1. Integrate EbA concepts into basin planning using sectoral 
datasets 
 
2. Integrate ecological and sectoral indicators for comprehensive 
assessment and analysis 

1. Integrated Water 
Resource Management - 
FoE 
 
2. Disaster Risk 
Assessment - FoWR 

Catchment Hydrology 
Research education 
Capacity building 

Integration of biodiversity 
Focus on ecosystem 
services 

Detailed modelling of individual components 
and in-depth analysis of rainfall-runoff 
processes at sub-basin level are not yet 
performed. 

1. Introduce potential EbA options in flood prevention that includes 
EbA flood/drought modeling 
 
2. Introduce the potential of NbS integration through hydrological 
processes and ecosystem functions for management 

1. Flood and Drought 
Management - FoWR 
 
2. Drainage Engineering 
- FoE 

Catchment Hydrology 
Research education 
Capacity building 

Integration of biodiversity 
Focus on ecosystem 
services 

Conduct regular monitoring of sediment 
mineralogy and carbon content in key river 
catchments. 

1. Integrate how EbA contribution to address sediment/pollutant 
impacts 
 
2. Incorporate concepts on BMPs and EbA sediment control 

1. Water Pollution and 
Control - FoE 
 
2. Watershed 
Management Manual - 
FoFS 

Sediment Quality 
Capacity building 
Research education 
Maximizing co-benefits 

Alignment to climate 
resilience 

 
1. Emphasize community engagement in monitoring 
 

1. Roles of Community 
Disaster Management - 
 

Sediment Quality 
Stakeholder/community 
participation 
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Thematic Relevance for 
Integration into 

Curriculum 

Gaps Identified in EbA Mapping 
Streams and Wetlands 

Module Recommendations for Curriculum integration 
(recommendations made from blueprint, roadmap and 

curriculum report document) 

Course and Faculty 
Name 

Potential topics 
covered through 

integration 

Emphasis on sustainable 
development 

Engage local universities and agencies in 
citizen science programs to sample and test 
sediment health 

2. Link concepts of EbA to community for resource monitoring and 
adaptation 

2. Livelihood 
Development and 
Adaptation - FoFS 

Policy education 
Research education 

Alignment to climate 
resilience 
Emphasis on sustainable 
development 

Collaborate with academic institutions to 
build a national in-stream hydraulics dataset 
for long-term analysis. 

1. Introduce hydrological functions and NbS drainage designs 
 
2. Incorporate ecosystem functions to support large-scale 
hydrological data integration 

1. Drainage Engineering 
- FoE 
 
2. Flood and Drought 
Management - FoWR 

In-stream hydraulics 
Capacity building 
Research education 

Integration of biodiversity 
Focus on ecosystem 
services 

Conduct ecological surveys to identify and 
monitor key species reliant on riparian 
buffers. 

1. Relate the EbA concepts to emphasize role of riparian vegetation 
for watershed management 
 
2. EbA strategies to highlight ecosystem biodiversity and adaptation 

1. Watershed 
Restoration - FoFS 
 
2. Wetland Management 
- FoFS 

Riparian Habitat/Buffer 
Research education 
Capacity building 

Alignment to climate 
resilience 
Emphasis on sustainable 
development 

Integrate riparian buffer guidelines into 
agricultural and urban planning to mitigate 
impacts on river systems. 

1. EbA strategies for wetland management and wetland buffer 
zones for flood control. 
 
2. Expand on riparian vegetation to stabilize banks, filter pollutants, 
and provide habitat 
 
3. Address the ecological principles in urban planning and green 
infrastructure 

1. Wetland Management 
- FoFS 
 
2. Watershed 
Restoration - FoFS 
 
3. Urban Environmental 
Monitoring - FoE 

Riparian Habitat/Buffer 
Urban forest 
Urban water/EbA 
Sustainable urban 
development 
Policy education 

Emphasis on sustainable 
development 
Incorporation of local 
context 

 
Collaborate with universities and 
international experts to build a 
comprehensive riparian habitat database 
and best practice guidelines. 

1. EbA strategies for wetland management and wetland buffer 
zones for flood 
control. 
 
2. Mainstream EbA in basin planning, include data-sharing and 
international practices 

1. Wetland Management 
- FoFS 
 
2. Integrated Water 
Resource Management - 
FoE 

Riparian Habitat/Buffer 
Capacity building 
Research education 
Policy education 
Good practices 
Community participation 

Alignment of climate 
resilience 
Focus on ecosystem 
services 

Integrate in-stream habitat assessments into 
project planning and environmental 
approvals. 

1. Focus on ecological indicators and water quality/health 
 
2. Integrate EbA options into project-level flood/drought 
management 

1. Water Pollution and 
Control - FoE 
 
2. Flood and Drought 
Management - FoWR 

In-stream habitats 

 1. Emphasize the importance of community-led EbA and monitoring In-stream habitats 
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Thematic Relevance for 
Integration into 

Curriculum 

Gaps Identified in EbA Mapping 
Streams and Wetlands 

Module Recommendations for Curriculum integration 
(recommendations made from blueprint, roadmap and 

curriculum report document) 

Course and Faculty 
Name 

Potential topics 
covered through 

integration 

Emphasis on sustainable 
development 
Incorporation of local 
context 

Partner with communities and universities to 
support long-term habitat monitoring. 

 
2. Link community practices to ecosystem management and 
adaptation practices 

1. Roles of Community 
in Disaster Management 
- FoWR 
 
2. Livelihood 
Development and 
Adaptation - FoFS 

Research education 
Capacity building 

Alignment of climate 
resilience 
Focus on ecosystem 
services 

Apply habitat indicators to guide wetland 
restoration and integrated basin 
management. 

1. Integrate EbA strategies and ecosystem service values for 
wetlands 
 
2. Apply EbA concepts and principles on riparian and ecological 
indicators for restoration 

1. Wetland Management 
- FoFS 
 
2. Watershed 
Restoration - FoFS 

In-stream habitats 
Policy education 
Capacity building 
Sustainable urban 
development 
Urban water/EbA 

Alignment of climate 
resilience 

Test for toxicants, especially in mining and 
agricultural zones, to safeguard human and 
environmental health. 

1. Cover impacts of toxic pollutants and natural ecosystem roles in 
filtering 
 
2. Include aspects of EbA principles that cover improper waste and 
pollution impacts 

1. Water Pollution and 
Control - FoE 
 
2. Urban Environmental 
Engineering - FoE 

Water Quality 
Research education 

Alignment of climate 
resilience 
Focus on ecosystem 
services 

 
Apply water quality data to inform wetland 
protection, EIAs, and catchment 
management plans. 

1. Link EbA to laws, policies, and planning processes 
 
2. Embed water quality assessment for sustainable decision-making 
into curriculum 

1. Integrated Water 
Resource Management - 
FoE 
 
2. Water Pollution and 
Control - FoE 

Water Quality 
Policy education 
Sustainable urban 
development 
Maximizing co-benefits 
Urban water/EbA 

Emphasis on sustainable 
development 
Incorporation of local 
context 

 
Build national and local capacity for water 
quality monitoring through community 
science and academic partnerships 

1. Introduce citizen/community monitoring roles 
 
2. Emphasize the importance of community engagement for 
ecosystem management 

1. Roles of Community 
in Disaster Management 
- FoWR 
 
2. Livelihood 
Development and 
Adaptation - FoFS 

Water Quality 
Research education 
Capacity building 
Policy education 
Stakeholder/community 
participation 

Alignment of climate 
resilience 
Focus on ecosystem 
services 

Identify and map ecological corridors 
between urban wetlands, streams, and 
adjacent ecosystems. 

1. Emphasize the importance and requirement of basin-level 
connectivity and mainstreaming 
 
2. Link wetland services and connectivity for adaptation 

1. Integrated Water 
Resource Management - 
FoE 
 
2. Wetland Management 
- FoFS 

Continuity and Barriers 
Urban forest 
Urban water/EbA 
Sustainable urban 
development 
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Thematic Relevance for 
Integration into 

Curriculum 

Gaps Identified in EbA Mapping 
Streams and Wetlands 

Module Recommendations for Curriculum integration 
(recommendations made from blueprint, roadmap and 

curriculum report document) 

Course and Faculty 
Name 

Potential topics 
covered through 

integration 

Integration of biodiversity 
Focus on ecosystem 
services 

Design urban green spaces and drainage 
networks to maintain lateral and longitudinal 
habitat connectivity. 

1. Focus on ecological design principles and green city 
development 
 
2. Include EbA concepts to include NbS and vegetated channels for 
ecological flows 

1. Urban Environmental 
Engineering - FoE 
 
2. Drainage Engineering 
- FoE 

Continuity and Barriers 
Urban forest 
Urban water/EbA 
Sustainable urban 
development 
Research education 

Integration of biodiversity 
Emphasis on sustainable 
development 

Avoid hard engineering of urban waterways 
where natural flows and species movement 
are viable. 

1. Integrate concepts of EbA to emphasize importance of NbS 
(bioengineering, vegetated channels, green infrastructure) over 
hard structures 
 
2. Emphasize the ecological balance in urban systems 

1. Drainage Engineering 
- FoE 
 
2. Urban Environmental 
Engineering - FoE 

Continuity and Barriers 
Urban water/EbA 
Building capacity 

Integration of biodiversity 
Focus on ecosystem 
services 

Establish buffer zones around urban 
wetlands to prevent encroachment and 
support connectivity. 

1. Cover concepts of buffer zones and EbA flood protection roles 
 
2. Link ecological planning with land-use encroachment issues 

1. Wetland Management 
- FoFS 
 
2. Urban Environmental 
Engineering - FoE 

Continuity and Barriers 
Policy education 
Urban forest 
Urban water 
Sustainable urban 
development 

Alignment to climate 
resilience 
Emphasis on sustainable 
development 

Integrate biodiversity corridors and blue-
green links into urban land use planning 
schemes. 

1. Connect concepts of EbA to urban/river basin planning 
 
2. Integrate BMPs and policy integration for ecosystem functions 

1. Integrated Water 
Resource Management - 
FoE 
 
2. Watershed 
Management Manual - 
FoFS 

Continuity and Barriers 
Local knowledge 
Good practices 
Case studies 
Socio-cultural aspects 
Urban forest 
Urban water/EbA 
Sustainable urban 
development 
Policy education 

Emphasis on sustainable 
development 
Incorporation of local 
context 

Involve local communities and city planners 
in participatory mapping of wildlife pathways. 

1. Focus on participatory ecosystem management 
 
2. Link EbA with community-led strategies and mapping 

1. Roles of Community 
in Disaster Management 
- FoWR 
2. Livelihood 
Development and 
Adaptation - FoFS 

Continuity and Barriers 
Stakeholder/community 
participation 
Sustainable urban 
development 
Capacity building 
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Appendix 3a – Ecosystem-based Adaptation 
(EbA) Faculty Survey – National University of 
Laos 
The below survey has been circulated to relevant NUOL faculties via Google Forms to 
understand the NUOL faculty goals that will inform the roadmap. 
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Appendix 3b - Ecosystem-based Adaptation 
(EbA) Faculty Survey Results 
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