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PROJECT/PROGRAMME INFORMATION (Summary) 

 
Title of Project/Programme: Groundwater resources in the Greater Mekong 

Subregion: Collaborative management to increase 
climate change resilience. 

 
Countries:  Cambodia, Lao Peopleôs Democratic Republic,
 Thailand, Vietnam 
Thematic Focal Area:  Transboundary water management 
Type of Implementing Entity:    MIE 
Implementing Entity:     UNESCO 
Executing Entities:     National Agencies, CCOP-TS, IWMI, IGRAC 
Amount of Financing Requested:   US $ 4,898,775  

 
 

Project / Programme Background and Context 
 

Resource status: Groundwater in the Greater Mekong Subregion 
 
The Greater Mekong Subregion (GMS) includes the sovereign nations of Cambodia, Lao Peopleôs Democratic 
Republic (Lao PDR), Thailand, and Vietnam. With a rapidly increasing population in the range of 250 million people, 
the region is experiencing more variable surface water flows, a prolonged dry season and intensifying droughts 
and a growing demand for water resources including groundwater. Despite relatively abundant surface water 
resources, a considerable number of low-income groups and urban/rural communities rely on low-cost groundwater 
for their domestic, agrarian and industrial use. Several groundwater reserves are transboundary, and it is 
recognised that there is limited capacity to manage these shared resources and limited knowledge about the 
sustainable yields of these transboundary aquifers. This proposal seeks to address this institutional and 
governance challenge through implementing a transboundary groundwater collaboration. Recent and predicted 
population dynamics will put more pressure on limited water resources, accelerated by consumption and 

behavioural patterns, unless serious awareness, 
education, and science-based information flow will 
balance this trend. According to UN DESA, 1  the 
population of the four member states has exceeded 
179 million in 2018, versus 44 million in 1950, and it 
will reach more than 307 million people by 2050, with 
only Thailand reaching population stability very soon. 
As a result, the total population increase will be 600 % 
in only 100 years and still increasing.  
 
Throughout the GMS, complex relationships occur 
between upstream recharge areas and downstream 
aquifers. The total potential capacity of groundwater 
resources is estimated to be about 60 million m³/day. 
Important transboundary aquifers straddle the border 
areas and highlight the need for multilateral 

 
1 Sources: UN DESA, World Bank. 

 

REGIONAL PROJECT/PROGRAMME PROPOSAL 

Figure 1: Overview of the main transboundary groundwater 
aquifers in the Greater Mekong Subregion; source IGRAC. 



 

 

2 
 

 

cooperation for effective management of shared resources.2  Recent studies3  illustrate the intensive use and 
economic significance of groundwater for both the Vietnamese and Cambodian part of the Mekong Delta. This also 
applies for the drought sensitive northeast of Thailand (the Isan region) and adjacent parts of Lao PDR.4  
 
Groundwater is also an extremely important resource for crop irrigation, food production (notably in Thailand and 
Vietnam), industries such as food processing and mining, and domestic supply for urban and rural communities. 
Due to rapid economic and population growth, pressures on groundwater in the region are increasing fast. Climate 
variability creates a more uncertain dimension of stress, with, for example, the recent El Niño related drought in 
Thailand leading to emergency measures involving the drilling of 900 wells for irrigating parched rice fields with 
unknown longer-term consequences.5  

 
Figure 2: Main transboundary aquifer (TBA) 
systems in the region and the population density in 
2015 in the region (data: SEDAC: Socio-economic 
Data and Applications Center). 

 
Population densities (persons/km2) vary 
significantly throughout the region, but it can be 
said that in more densely populated areas there is 
a significant dependency on groundwater for 
agricultural water needs (irrigation) and rural and 
urban domestic needs, especially in more frequent 
and prolonged droughts. 
 
 
 
 
 

 
 

Groundwater resources users and increased vulnerabilities 
 
In the recent past over-extraction of groundwater for production of high-value crops, such as coffee, has caused a 
severe drop in groundwater levels in parts of the Vietnamese highlands. The same is happening in the upstream 
part of the Mekong Delta (Cambodia) were rice production for export causes unsustainable use of groundwater.6 
Intensification of irrigation to meet the food demand of growing populations rapidly increases use of groundwater 
in all countries in the region. In some areas such as southern Cambodia, parts of Lao PDR and the Mekong and 
Ayeyarwady Deltas, naturally occurring arsenic contamination is already exacerbated by increased groundwater 
use and higher pumping rates. Climate change adds additional factors of groundwater recharge limitations. 
Groundwater supports valuable ecosystem services by feeding wetland ecosystems, valuable habitats of fish and 
aquatic plants contributing to food security. 
 
Intrinsic linkages between surface water and groundwater exist, but they are not always clear. Incidentally, the 
system connectivity between surface water ecosystems (rivers and wetlands), larger watersheds, land use 
practices and groundwater is being recognized. In this context, it is critical that climate patterns and climate change 
realities are considered. These must be studied, with the results taken into account in water allocation planning. 

 
2 Landon. M., 2011; Preliminary compilation and review of current information on groundwater monitoring and resources in the Lower Mekong 
River Basin. USGS report to Mekong River Commission.  
3 Erban,L. S.M.Gorelick & H.A.Zebker, 2014;Groundwater extraction, land subsidence and sea-level rise in Mekong Delta, Environ.Res.Lett. 9. 
and Frank Wagner, Vuong Bui Tran and Fabrice G. Renaud; Groundwater in the Mekong Delta: Availability, Utilization and Risks, in The Mekong 
Delta System, Interdisciplinary Analyses of a River Delta, Renaud and Kuenzer (eds.), Springer, 2012. 
4 Pavelic. P., O. Xayviliya and O. Ongkeo., 2014; Pathways for effective groundwater governance in the least-developed-country context of 
Lao; and Vote et. al. 2015. 
5 Jikkkham, Patsara. ñMore controls on water use essential, minister warns.ò  Bangkok Post, 23 June 2015. 
6 Erban, L.E., S.M. Gorelick, 2016; Closing the irrigation deficit in Cambodia: Implications for transboundary impacts on groundwater and 
Mekong River flow. http://dx.doi.org/10.1016/j.jhydrol.2016.01.072 
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Further expansion of irrigation, land use changes (deforestation) in the highland areas, increase of domestic and 
industrial use in expanding cities (capital and provincial) in the GMS may result in significant depletion of 
groundwater resources in the future, leading to reduced water availability, higher pumping costs, saltwater intrusion 
in coastal areas, and loss of ecosystem services. These effects will be exacerbated by the impacts of climate 
change (increasing demand, potentially reducing recharge) throughout the GMS. The full impacts of climate change 
on groundwater availability will be complex and require further investigation. 
 
 

  
Figure 3: Overview of characteristics of the main transboundary aquifers located in the GMS and shared by Thailand, Lao PDR, 
Cambodia and Vietnam.  A. Population density; B. Projected change in population; C. Climate zones and D. Average annual 

precipitation. Data derived from the Transboundary Water Assessment Programme (TWAP), http://twapviewer.un-igrac.org ). 

 
Comprehensive groundwater management and specialized studies (dedicated monitoring, resource assessments) 
are a relatively new and underdeveloped domain, pertinently so in Lao PDR, and Cambodia. In Thailand the 
Department of Mineral Resources-Division for Groundwater Management has, over the last decades, made 
substantial efforts to map groundwater resources (1:250.000 series hydrogeological maps / groundwater maps) 
throughout the country and conducted various regional and specialized studies. Besides major studies in the 
Bangkok metropolitan region, important work has also been done in the drier northeast of the country (Isan region) 
where agriculture relies heavily on groundwater. In a similar mode, systematic groundwater mapping and studies 
in Vietnam have progressed since early investigations in Red and Mekong River deltas and development of 
expertise and capacity in central government agencies under the Ministry of Natural Resources and Environment 
(MONRE). Groundwater is now a recognized component in studies for provincial and municipal water supply and 
there is growing awareness on long-term supply and water quality issues (arsenic, salinity intrusion, pollution in 
urban areas). Unfortunately, the situation is very different in Lao PDR and Cambodia where groundwater is a rather 
neglected resource. It has only gradually been taken into consideration in national water, environmental and natural 
resources management policies, and capacity has developed slowly. 
 

http://twapviewer.un-igrac.org/
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Climate change scenarios and climate change impacts in the region 
 

All GMS countries are vulnerable to the adverse effects of the existing climate and weather patterns; flooding and 
heavy monsoon rains are common, but the region can also experience prolonged dry season droughts with 
pronounced and common water scarcity, with major impacts on the regional and national food security. The 
monsoon occurs from May to October, with heavy rains, high humidity and strong winds. From November to April 
is the dry season, with little rain, low humidity and not much wind. Total rainfall varies across the GMS from 
extremely high (up to 5000 mm annually) to a mere 700 mm per year in the central Dry Zone of Myanmar. Recurrent 
dry spells constitute a constant threat to the livelihoods of the rural poor. The climate is influenced by the El Niño 
Southern Oscillation, which causes inter-annual variations, bringing warmer, drier winters in El Niño years and 
cooler than average summers in La Niña years.  
 
The Greater Mekong Subregion (GMS) is vulnerable to climate change due to high dependence on monsoonal 
rainfall, extended dry season duration and high exposure to sea level rise and storm surges in coastal areas. 
Climate change is already impacting the GMS. Temperatures have risen and more frequent and severe droughts 
and floods are causing severe socioeconomic impacts. The available scientific information indicates that these 
impacts will worsen over the coming decades. The Mekong River Commission forecasts temperatures to increase 
by between 0.4ęC and 3.3ęC by 2060 depending on global greenhouse gas emission pathways. Temperature 
records show an increase in mean annual temperatures and the number of dry, hot days annually. Future 
projections suggest that these trends will continue, with the average annual temperature rising by 0.7-2.7°C by the 
2060ôs and 1.4-4.3ÁC by the 2090ôs throughout the year (depending on the greenhouse gas emission scenario and 
the climate model used).  Rainfall scenarios over the same timeframe are considerably more uncertain ï with 
potential scenarios ranging from a decrease of 16% through to an increase of 17%. Climate models predict a minor 
overall increase in annual rainfall in the coming decades but with notable regional and seasonal differentiations. 
Generally speaking, it is expected that shorter and wetter rainy seasons will occur, with longer and drier dry 
seasons, and more frequent anomalous seasonal events, such as the occurrence of short droughts during rainy 
seasons. Together, these impacts mean increased uncertainty in the availability of water for domestic and 
agricultural users. Given that the climate will be increasingly variable, with more pronounced extremes, the impacts 
of climate change will be evident primarily through extremes in the water system, which has significant implications 
for different sectors and water users.7  
 
Climate change has direct and indirect impacts on groundwater recharge processes by affecting the magnitude 
and intensity of precipitation that controls rates of infiltration to groundwater, and on surface water storages in 
rivers, wetlands and dams that can infiltrate to groundwater. The implications of climate change model forecasts 
on groundwater resources of the GMS have not yet been established to a significant extent. Changes in recharge 
processes due to climate change are difficult to deduce with accuracy due to the high uncertainty. Studies carried 
out in other regions reveal that warmer temperatures and changing rainfall patterns affect both groundwater 
recharge rates and the demands on groundwater resources. 
 
In general, groundwater resources in the GMS have not been extensively described in scientific literature. As a 
result, significant knowledge gaps remaining in terms of the extent, distribution, quality, recharge and extraction of 
groundwater in the GMS.  A 2008 CRISO report on the impacts of climate change on GMS water resources called 
for detailed hydrogeological and geophysical investigations to be undertaken so at to better understand aquifer 
characteristics of the shallow and confined aquifer systems of the Mekong Basin.  
 
In spite of these persistent knowledge gaps, recent literature has highlighted several likely groundwater-related 
climate change impacts in the subregion. Changes in precipitation and evapotranspiration directly affect 
groundwater recharge. In the more arid and drought-prone areas--such as, for example, northeastern Thailand--
even small changes in precipitation may have significant impacts on recharge. While these dynamics are not known 
in detail in the GMS, they add to an overall context of increase water insecurity in the subregion. Increases in air 
temperature are likely to increase evapotranspiration and decrease recharge, a trend further exacerbated by 
increased incidence of extreme drought. Conversely, higher seasonal rainfall may lead to increased recharge 
during the wet season. In the case of GMS, aquifers that are well connected with river systems may see an 

 
7 Johnston, R., Lacombe, G., Hoanh, C.T., Noble, A., Smakhtin, V., Suhardiman, D., Kam, S.P. and Choo, P.S., 2010; Climate Change, Water 
and Agriculture in the Greater Mekong Sub-Region. International Water Management Institute Research Report 136 
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increased availability of groundwater. In the GMS, this trend towards increased seasonal variability and increased 
incidence of flood and drought extremes leads to a less predictable and dependable recharge pattern in the GMS. 
Within an overall context of increasing population pressure and increasing water stress across much of the GMS, 
groundwater is likely to be an increasingly sought resource with significant potential to support adaptation.  

 

Institutional framework for regional cooperation  
 
Climate change vulnerabilities are not bounded by national borders. Likewise, groundwater resources cross state 
borders, including in the GMS. Several regional institutions provide an opportunity to address these issues. 
 
The Mekong River Commission (MRC) has built up a long track record in contributing to regional water resources 
management in support of broader socio-economic development and sustainable management of natural 
resources. The most recent MRC Basin Development Plans8 provide a comprehensive, integrated water resources 
management-based framework. Unfortunately, with respect to groundwater issues the role and mandate of the 
MRC is less well documented. Logically, it could provide an initial platform for regional transboundary groundwater 
cooperation by focusing on priority issues, such as: 

¶ Monitoring and data sharing 

¶ Information sharing and a joint approach to deal with high arsenic and chemical element concentrations 

¶ Inclusion of groundwater resource assessments and data monitoring in future Basin Development Plans 

¶ Other associated and emerging challenges, such as those related to groundwater, basin, eco-hydrology, 
resource management, population, sustainable development goals (SDGs), etc. 

 

 
8 Integrated Water Resources Management-based Basin Development Strategy 2016-2020 For the Lower Mekong Basin, MRC.; 
http://www.mrcmekong.org/assets/Publications/strategies-workprog/MRC-BDP-strategy-complete-final-02.16.pdf  

 

http://www.mrcmekong.org/assets/Publications/strategies-workprog/MRC-BDP-strategy-complete-final-02.16.pdf
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Figure 4: The Basin Development Strategy (MRC, 2016) focuses on the Mekong River basin surface water resources, while 
there is increasing awareness that a significant share of water needs for irrigation agriculture, domestic and industrial water 
supply is met by supplies from groundwater sources. Obviously, surface and groundwater systems are intricately linked, in 
particular when it comes to addressing the impacts of climate change. This project aims to develop explicit resilience potential 

on the basis of improved groundwater management, in conjunction with the regional development ambition.  

This project is well aligned with the 2021ï2030 Basin Development Strategy & MRC Strategic Plan 2021ï2025, 
which was published in April 2021. Specifically, this project makes a direct contribution to the 2021ï2030 Basin 
Development Strategy, which takes note of ñopportunities for joint transboundary projects including to support 
biodiversity corridors and to regulate dry season flows and groundwater recharge.ò (p. 74). The project also 
makes a direct contribution towards MRC Strategic Plan 2021ï2025 BDS Outcome 3.2, which calls for ñregional 
and international expertise and best practice in the development of guidelines for transboundary groundwater 
managementò (p. 144). Activities under this project will help establish a baseline for 3.2.1.1, which foresees the 
ñdevelopment of guidelines on sustainable transboundary groundwater management and support implementation 
through country-to-country capacity buildingò. (p. 187). 
 
At the subregional level, the project will draw on both UNESCOôs regional in-country presence in three of the four 
participating countries, as well asðin particularðcoordination and support from the Coordinating Committee for 
Geoscience Programmes in East and Southeast AsiaïTechnical Secretariat (CCOP-TS). CCOP-TS has a proven 
track record in organizing and implementing regional collaboration projects in the field of groundwater that have 
shown high cost-effectiveness by making use of technical support and contributions from national government 
agencies. In addition to these internal management arrangements, the project will align closely with the MRC. The 
MRC and its Basin Development Plans provide a comprehensive, integrated water resources management-based 
framework. While these Plans are not particularly focused on groundwater, the MRC provides a natural partner 
through which to advance closer regional transboundary groundwater cooperation in areas such as monitoring and 

Integrated Water Resources Management -based  
Basin Development Strategy (BDS)   2016 -2020  
For the Lower Mekong Basin  
 
Today, the Lower Mekong Basin (LMB) is home for 65 million people, 80% of whom live in rural 
areas dependent on agricultural livelihoods. Many are still poor; however, all countries are 
expected to have reached middle-income status by 2030. The Mekong contributes significantly to 
this growth through the opportunities it provides, including water and waste -water services, 
energy, agriculture, fisheries, transport and trade, and ecosystems services. However, without coordinated development and 
effective management, the Mekong can also threaten continued growth through the risks that it brings, including the risks 
of floods and droughts, the deterioration of water quality, the reduction of sediment loads, and the overall deterioration of  
ecosystem services and biodiversity. The BDS 2016-2020 recognizes these trends, takes a long-term outlook, and examines 
longer term water resources development needs. It is assessed that the current national water resources development plans 
are sub-optimal from a basin-wide perspective. These plans fall short in protecting key environmental assets and protecting 
millions of increasingly affluent people against major floods (and droughts and other climate change parameters). Finally, 

the distribution of the benefits, impacts and risks from planned basin developmen t are not equitably distributed.  
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data sharing ï as well as a platform through which to seek greater integration of groundwater resource 
assessments and data monitoring in future Basin Development Plans. 
 
In each of the four participating countries, the project will engage national institutions in three spheres: policy-
regulatory, technical, and educational/capacity-building. Engagement across multiple entities in each country is a 
necessary to achieve the project objectives, which explicitly seek to establish stronger integration between 
institutions at the national as well as regional level, as well as between institutional and community stakeholders. 
This integration is not only desirable between institutions operating in each of the three main spheres, but also 
among institutions within each sphere. For example, with the possible exception of Thailand, the policy-regulatory 
sphere includes several government ministries with responsibility for different aspects of groundwater 
management. These include different constellations of ministries of water resources, environment, agriculture, rural 
development and energy. Through its engagement of key institutions within each sphere as well as between the 
three spheres (policy-regulatory, technical, and educational/capacity-building), the project will enhance 
coordination at multiple levels within each participating country. 
 
Fortunately, the recognition of groundwater as a key natural resource is beginning to reach higher policy levels in 
government. In Thailand and Vietnam, groundwater work was launched decades ago and became part of natural 
resources and water agenciesô mandates. Subsequently, also professional training and research activities took 
place. In Thailand, there is a fairly good understanding of the most important national groundwater resource 
systems; i.e., those underlying the central-north Chao Praya plain and metropolitan Bangkok, and more diverse 
and problematic aquifer systems in the northeastern Isan region. In this region, irrigated agriculture relies 
significantly on groundwater and now there is a considerable number of well-trained hydrogeologists and irrigation 
experts that know how to deal with groundwater. In Vietnam, agricultural development work in Red and Mekong 
River deltas has resulted in a fair degree of capability in central government agencies in the north and south of the 
country. In a growing community of experts, there is increasing awareness on the need to develop expertise on a 
number of challenging issues, like long-term urban water supply and water quality issues (arsenic, salinity intrusion) 
and, more recently, integrated water resources management (IWRM) to ensure the sustainability of the highly 
productive agricultural systems in both the Red river and Mekong River delta. In Vietnam, there is ongoing and 
high-level awareness regarding further developing human resources capacity through higher education and 
participation in national and international research both in government and academe. There is also a willingness 
to engage and collaborate with neighboring countries. 
 

Pilot sites  
 

The project proposes to work in three pilot sites that will include the most vulnerable regions in the GMS: 1) the 
Vientiane Plains (Lao-PDR-Thailand, bordering Mekong River); 2) the border area between northwest Cambodia 
and Thailand; and 3) the upper Mekong Delta region shared by Cambodia and Vietnam. A comprehensive 
problem analysis and intervention logic for each of the three pilot regions is provided in Annex I. 
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Figure 5: Regional impact of droughts (Source: 
MRC.org). With changing climate, the frequency of 
exceptional drought tends to increase; Vietnamôs 2016 
drought was the worst drought recorded in almost 100 
years; (UNICEF, 2016).9 

 
 

Gap Analysis  
 
Institutional gaps: Although the transboundary 
cooperation in surface water management has 
progressed, there is no common approach, 
recognition and cooperation for groundwater 
resources. The challenges in river management 
(resource sharing, impacts of river management 
and hydropower development, climate change, 
etc.) are equally valid for groundwater resources 
and their diverse users. The absence of a sizeable 
community and cooperative network of 
groundwater experts in the GMS severely hampers 
addressing these issues, in particular in Lao PDR 
and in Cambodia, where local capacity in 
hydrogeology is very limited.  
 
Legal and regulatory gaps: The four participating 
countries have all established legal frameworks 
that cover the management of groundwater (see 
page 30 for details). However, Cambodia and Lao 
PDR lack a detailed regulatory framework to 
support this management. In addition, the legal 
frameworks in all four countries are not conducive 
to transboundary cooperation, exchange and 

sharing of information and data. Differing political, institutional and management-related practices, structures and 
traditions exist in each country. While ad hoc cooperation takes place on a bilateral basis between countries, it is 
frequently limited to specific locations and stand-alone activities, rather than forming part of a systematic 
transboundary exchange over time, which would allow for the accumulation of mutual institutional and technical 
capacity. 
 
While steps have been taken in recent years to streamline groundwater governance in the participating countries, 
responsibility for key governance aspects relating to groundwater resources remain divided between different 
authorities, creating a complicated mosaic of institutional responsibility in both horizontal and vertical terms. 
Likewise, capacity for the management and monitoring varies significantly between the participating countries. 
While countries such as Thailand and Vietnam have significant human and financial resources available for 
groundwater investigation, research, management and monitoring, this is not the case to a comparable degree in 
other participating countries. Governance capacity also impacts the enforcement of rules and regulations; it is 
difficult to determine transgressions, because a functional monitoring system has yet to be put in place. 

 
Knowledge and information gaps: Information on groundwater resources of the GMS is limited and contradictory, 
and there is an absence of analysis needed to support decision-making on pressing issues. Countries in the GMS 
currently lack information on the following:  

 
9 UNICEF, 2016. Vietnam, Humanitarian Situation Report #2,  
https://www.unicef.org/appeals/files/UNICEF_Vietnam_Humanitarian_SitRep_3_June_2016.pdf 
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¶ Extent and/or characteristics of superficial and confined aquifer systems, including useable resource volumes 
in aquifers systems in the GMS, existing and/or potential water quality threats.  

¶ Current groundwater volumes being extracted by type of use. 

¶ Future demand scenarios for irrigation, urban water supply, and rural water supply. 

¶ Relationships between recharge in highland (upstream) areas and resource potential in lowland (downstream) 
areas. This includes the groundwater dynamics of several important transboundary systems. Climate change, 
land use changes, watershed eco-system changes, demand changes, socio-economic changes including, and 
major interventions in the river systems (dam and reservoir construction, upstream water diversion and flow 
regulation) will affect these delicate balances in supply and demand. The relationships are not known. 

¶ Sustainability (in view of increasing abstraction) of groundwater resources due to climate change and change 
factors (natural or anthropogenic). 

 
The community consultations conducted in 2021 also found that knowledge and awareness related to climate 
change varied widely across the pilot communities that will participate in the project. 

 
Capacity gaps: The regional landscape of GW management capability and expertise is rather diverse. Integrated 
and comprehensive GW management and specialized studies are rare, especially in Lao PDR and Cambodia, 
mainly due to a lack of well-trained and experienced experts.  
 
Gaps in gender equality and womenôs active participation: The literature review conducted under the gender 
analysis confirmed that women faced a lack of access to information and barriers to representation that increased 
their vulnerability to climate-related hazards, such as droughts and flooding, particularly in rural areas.10 Findings 
from the 2021 community consultations found that observations regarding gender and climate change varied across 
communities. In communities where women participated less in public organizations and where employment roles 
were more divided by gender, the perception that women and men experienced the impacts of climate change 
differently tended to be stronger. Several communities consulted reported few women participated in local 
government structures, although low participation was not universal.  In summary, gender gaps are complex and 
are shaped by local context. 
 

Project/Programme Objectives  
 
The project objective is as follows:  Establish effective regional capacities, partnerships and network in the Greater 
Mekong Subregion (Vietnam, Lao PDR, Cambodia, Thailand) for the sustainable management and utilization of 
groundwater resources as an adaptation response to protect people, livelihoods and ecosystems from climate 
change impacts. 
 
The main project objective is derived from a sequence of relatively simple and straightforward concepts. In reverse 
hierarchy, these are: 

¶ There are excellent opportunities for regional cooperation and coordination to address climate resilience 
and mitigate threats from droughts and water shortages for food security and rural/urban livelihoods 

¶ Groundwater (a ñhidden resourceò) as an important component and integral part of the water system but is 
insufficiently considered in general IWRM policies and national CCA strategies 

¶ National groundwater management expertise (from capable to very weak) needs to be developed further. 
National expert groups in some countries are not yet specifically oriented towards the potential of 
groundwater to contribute to climate resilience and vulnerability reduction. 

¶ There is a fundamental need to develop closer relationships between groundwater user groups and their 
urgent water needs for food production (irrigated agriculture), for sustaining rural water supply and other 
water demands, and the groundwater expert community in order to improve groundwater management and 
long-term sustainability and address priority needs from different end-user groups. 

 
The main project outcomes are defined in conjunction with the five main components: 
 

 
10 See CEDAW/C/Lao/8-9 (2017): 34 and Clingeleffer, K. (2020): Gender Learning Report: ñStrengthening Climate Information 
and Early Warning Systems in Cambodia to Support Climate Resilient Development and Adaptation to Climate Changeò Project: 
5. See Annex IV for additional information. 



 

 

10 
 

 

Component 1: Groundwater Resource Assessment and Monitoring 
Outcome 1: Participating countries use a regional GMS approach to address challenges of climate change, 
sustainable water use and resilience for evidence-based decision-making and management. 
 
Component 2: Priority use and stakeholders 
Outcome 2: Groundwater users in different economic sectors have equitable access to requisite information and 
guidelines and are able to participate actively in groundwater management 
 
Component 3: Resource management, information tools and equipment 
Outcome 3: Climate resilience and GW use in pilot areas are increased in an equitable and gender-balanced 
manner through adaptive technologies and approaches. 
 
Component 4: Regional cooperation, coordination and information exchange  
Outcome 4: Regionally consistent management strategies for groundwater resources in support of CCA are 
adopted through effective stakeholder engagement in the GMS. 
 
Component 5: Capacity building and training:  
Outcome 5: GMS stakeholders capably use project tools and knowledge on GW use for CCA and resilience. 
 
These five outcomes will be achieved in the three pilot areas as a cross-cutting, transboundary result that will 
significantly strengthen the local capacity of primary stakeholders to address climate resilience issues across the 

region. Implementation of project activities in the three pilot areas will be guided by the projectΩs cross-cutting 

objectives and will enable the joint generation of resilience deliverables on the ground. 
 

 
Project/Programme Components and Financing  
 
Table 1: Overview of project components and financing11 

 

Project 
Components 

Expected Outputs Expected Outcomes Countries 

Amount 
(USD) 

 

( 
Component 
1: Ground-
water 
resource 
assessment 
and 
monitoring 
 

  

Output 1.1: Shared aquifer 
inventory for the GMS compiled 
that assesses groundwater 
vulnerability and resilience 
potential. 
 
Output 1.2: Harmonized 
groundwater monitoring 
network established 

Outcome 1: 
Participating countries 
use a regional GMS 
approach to address 
challenges of climate 
change, sustainable 
water use and 
resilience for evidence-
based decision-making 
and management. 

Cambodia 
Lao PDR 
Thailand 
Vietnam 

 
1,180,000 

 
11 A detailed, activity-based budget is provided in Annex VI of this document. 
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Project 
Components 

Expected Outputs Expected Outcomes Countries 

Amount 
(USD) 

 

( 
Component 
2: Priority use 
and 
stakeholders 
 
 

Output 2.1: Customized, 
practical guidelines for 
community water use 
introduced in three 
transboundary pilot regions 
 
Output 2.2: Participation of 
women and other vulnerable 
groups in groundwater 
management supported and 
monitored 

Outcome 2: 
Groundwater users in 
different economic 
sectors have equitable 
access to requisite 
information and 
guidelines and are able 
to participate actively 
in groundwater 
management. 
 

Cambodia 
Lao PDR 
Thailand 
Vietnam 

 
495,000 

Component 
3: Resource 
management, 
information, 
tools, and 
equipment 
 

Output 3.1: Concrete 
groundwater management 
technologies and approaches 
introduced in three 
transboundary regions.  
 
Output 3.2: Pilot technologies 
and approaches monitored and 
adjusted based on project-
generated information to align 
groundwater management with 
broader climate change 
resilience measures and 
surface water management. 

Outcome 3: Climate 
resilience and GW use 
in pilot areas is 
increased in an 
equitable and gender-
balanced manner 
through adaptive 
technologies and 
approaches. 

Cambodia 
Lao PDR 
Thailand 
Vietnam 

 
980,000 

Component 
4: Regional 
cooperation, 
coordination 
and 
information 
exchange 

Output 4.1: Harmonized 
national strategies established 
for sustainable GW 
management in support of CC 
adaptation. 
 
Output 4.2: Regulatory 
framework for managing 
resources and expanding new 
groundwater-based resilience 
strategies and practical 
interventions supported.  

Outcome 4: Regionally 
consistent management 
strategies for 
groundwater resources 
in support of CCA are 
adopted through 
effective stakeholder 
engagement in the 
GMS. 

Cambodia, 
Lao PDR 
Thailand 
Vietnam 

 
505,000 
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Project 
Components 

Expected Outputs Expected Outcomes Countries 

Amount 
(USD) 

 

( 
Component 
5: Capacity 
building and 
training 
 

 

Output 5.1: A groundwater 
community of practice created 
and equipped with the 
knowledge and skills to ensure 
technical and policy 
capabilities.  
 
Output 5.2: Project knowledge 
and international best practice 
archived, made available, and 
disseminated to stakeholders 
at all levels (community, 
national, regional, global). 
 
 

Outcome 5: GMS 
stakeholders capably 
use project tools and 
knowledge on GW use 
for CCA and resilience.  

Cambodia 
Lao PDR 
Thailand 
Vietnam 

 
1,001,379 

6. Project/Programme Execution cost, 8.3 %  
 
7. Total Project/Programme Cost 

 
8. Project Management Fee 8 % charged by the Implementing Entity (MIE, UNESCO) 

             

374,524 

 

 4,535,903 
 

362,872         

Amount of Total Funding Requested  4,898,775   
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Projected Calendar 
 
Table 2: Overview of project milestones in chronological order 

 

 

  

Milestones Expected Dates 

Start of Project/Programme Implementation September 2022 

Inception Phase September 2022 ï January 2023 

Start-up of three regional pilot programmes March 2023-July 2023 

Mid-term progress workshops of regional pilots August 2024 

Mid-term Review (with Steering Committee) September-November 2024 

Regional project Conference and field visits June 2025 

Project/Programme Closing August 2026 

Terminal Evaluation September - November 2026 
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PART II: PROJECT JUSTIFICATION 
 

A. Project/programme components 

 
Describe the project / programme components, particularly focusing on the concrete adaptation activities of the 
project, and how these activities contribute to climate resilience. For the case of a programme, show how the 
combination of individual projects will contribute to the overall increase in resilience. 
 
The project will consist of five interlinked components. For each component, we will define a limited number of 
specific activities with Results or Outputs. Outcomes (higher level results and/or impacts) as introduced in the 
previous section are defined at the component level. Under the five project components, each activity has a 
separate budget line and has inputs that include a number of cost items. Activities will be implemented at project 
level (generic, or GMS focus) or relate to project implementation in one or more of the three pilots in transboundary 
areas. The project is a collaborative effort of national groundwater agencies (and other contributing national parties) 
from the four participating countries with support from independent regional and international groundwater and 
climate change experts, including the International Water Management Institute (IWMI) and the International 
Groundwater Resource Assessment Centre (IGRAC).  
 
Overall project implementation will be supported by CCOP-TS (project executive support), while project 
management, finance and administration are carried out by the UNESCO Regional Bureau for Natural Sciences in 
Jakarta, in close support and cooperation from UNESCO Office Bangkok, and further supported by UNESCO 
Headquarters Science Sector in Paris. Further details of project management are provided in Part III of this 
document. 
 
The overall project approach focuses on community-led sustainable water management in order to adapt to 
climate change.  The approach was informed by preliminary research and pilot projects involving aquifer storage 
and recovery (ASR) in Southeast Asia spanning several decades.  A meta-analysis of case studies involving ASR 
in Southeast Asia12 indicated that while cases of managed aquifer recharge (MAR) have been limited to case 
studies and trials, three conditions would enable wider usage:   

1. Pressing groundwater quantity or quality issues; 
2. Local technical expertise in groundwater and an appropriate institutional set-up to allow human and other 

resources to be mobilized; and  
3. Links to international networks and institutions. 

 
The project design reflects the need to create these conditions, because without them, concrete measures such as 
MAR will not achieve community buy-in and will not be sustained over the long term.  Therefore, Components 1 
and 2 provide the foundation for community-led decision-making and resource management, Component 3 
introduces the infrastructure and technology, and Component 4 focuses on scaling up good practice by 
mainstreaming sustainable groundwater management into policies and programs and by building the regional 
capacity to implement those policies and programs.   
 
Significantly, the project places substantial emphasis on addressing groundwater knowledge gaps in the GMS by 
building capacity for groundwater monitoring, analysis, management, research and documentation at all levels ï 
from the groundwater users at the community level to national experts and managers, to subregional basin 
organizations. By co-designing and co-developing locally appropriate MAR solutions at key transboundary pilot 
locations across the GMS, the project seems to strengthen adaptation to the resulting overall context of water 
insecurity by increasing local, national and subregional understanding, management and documentation of 
groundwater resources. The combination of community-level adaptation through locally appropriate co-developed 
MAR solutions with knowledge production, consolidation and exchange at all levels will help ensure the 
sustainability of project outcomes while making a significant contribution to the GMS groundwater and climate 
change knowledge base.  
 

 
12 Pavelic, P. MAR in Southeast Asia. CGIAR. 
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The following is a summary overview of the five main project components and concrete activities. This project 
framework will form the basis for detailed work plans that will be developed at subregion level for each of the three 
pilots during the Inception Phase of the project in close collaboration with the national partners in each of the four 
countries. 

 

Component 1: Groundwater resource assessment and monitoring  
 

Outcome: A regional GMS approach to address challenges of climate change, sustainable water use and 
resilience is created for evidence-based decision-making and management. 
 
The creation of a common approach to the groundwater resources inventory across the four participating countries 
will be critical to capturing the value added of the regional approach. Consistency of data collection and 
methodologies in transboundary areas will ensure consistency in reporting and results. In a transboundary context, 
groundwater monitoring also contributes to an improved transboundary governance by allowing the riparian 
countries to understand the current state of the shared aquifer and how it is changing over time. Online information 
systems will allow the countries to share and consult updated data and information at any time. This work will also 
allow the project to identify areas that are most vulnerable to groundwater-related water insecurity. 
 
This component will support community water resource management activities in Component 2 by providing 
communities (and other stakeholders) with information needed for decision-making: groundwater monitoring and 
assessment are essential to achieve effective and informed groundwater management, which is the basis of 
improved groundwater governance. Outputs 1.1 and 1.2 also contribute to the outcome of the pilot concrete 
adaptation activities in Component 3 by informing the co-design and implementation of pilot managed aquifer 
recharge (MAR) activities in selected communities.  Finally, the assessments and monitoring data will inform 
regional policies and cooperation under Component 4. 
 

Outputs:  

1.1 Shared aquifer inventory for the GMS compiled that assesses groundwater vulnerability and resilience potential  

1.2  Harmonized groundwater monitoring network established  

 

Major Activities 
1.1.1 Create a shared aquifer inventory with updated and harmonised regional groundwater resources. 

1.1.2 Carry out an assessment of groundwater vulnerability and resilience potential. 

1.2.1 Design and launch a common groundwater system monitoring network, with community of experts and on-

line information systems. 

 
Under Major Activity 1.1.1, the groundwater resources inventory will be developed on the basis of published data 
and maps and will consist of a database and GIS tool modelled after IGRACôs tools or using the CCOP GIS tool. It 
is not necessary to have all data in the inventory at the early stage; the priority will be to establish a common 
approach and methodology. The project team will start with countries that have already collected large amounts of 
data (possibly existing tools, as Cambodia and Lao PDR may not have well developed data inventories). 
 
Under Major Activity 1.1.2, the project will develop an assessment framework, tentative resource classification in 
terms of resilience potential initially on basis of groundwater system properties. While groundwater resource studies 
are fairly common, this assessment will integrate climate resilience concepts and tools. Results will show either 
resilience potential (use groundwater to help farmers and other users to build resilience) or vulnerability or negative 
resilience potential; i.e., the resource status is such that existing groundwater use, supporting some form of 
resilience, could be threatened because of depletion, pollution or other factors. When developing resilience 
potential, the assessment will take into consideration the fact that (positive) resource value is different for every 
user group, depending on their capabilities or needs. What might be considered positive resilience potential for 
large industrial users could be negative or neutral for small farmers.  
 
Geographical coverage: Indicated Pilot areas; selected, preferably transboundary areas with very pertinent, 
practical and end-user-oriented approach. These areas will also feature in the other components. On the basis of 
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results from Component 2 (Priority use and stakeholders) define tailored information products, training and 
awareness activities, coaching and guidance (to farmers, vulnerable groups or intermediaries). Ultimately generate 
improved resilience for these areas and their inhabitants, whilst working with stakeholders who may take the 
findings and enable scaling up in other areas.  
 
Groundwater resources inventory, organizing data collection, harmonization: Besides hydrogeological 
characterizations, groundwater assessment includes environmental, socio-economic and policy/institutional 
aspects. In the case of the internationally shared groundwater resources in the proposed pilot areas, information 
management and collaborative international work are two very important aspects to be taken up. Common 
monitoring and assessment usually face the challenge of data harmonization, including reference systems, formats, 
definitions, classifications, languages and/or use of different technologies. Therefore, one of the issues to enable 
collaborative management is to harmonize the hydrogeological information in the selected pilot areas. This will 
support a common regional view of the groundwater resources in the Mekong, providing a basis for collaborative 
actions, such as monitoring, pollution prevention and balanced use.  
 
Aquifer status and vulnerability assessment: The transboundary aquifer assessment guidelines developed by 
IGRAC and the Intergovernmental Hydrological Programme of UNESCO (UNESCO-IHP) can be used for the 
groundwater inventory and aquifer vulnerability assessment process. The methodology covers hydrological, 
hydrogeological, socio-economic, environmental, legal and institutional aspects of the groundwater systems and 
transforms those into resource status and/or resilience indicators. These indicators can be used to facilitate 
communication between parties with very diverse levels of knowledge and professional backgrounds, one of the 
components towards collaborative management. The methodology also deals with challenges such as general lack 
of data, inaccessibility of groundwater information and harmonisation of data across borders. The assessment will 
pay careful attention to differences in vulnerability and resilience between men and women, including intermediary 
factors such as employment, skills, monetary and non-monetary resources, and education. 
 
The assessment will provide the scientific and technical basis for actions and agreements, including to development 
of a specific action plan for the region. The methodology is based on a participatory approach to increase 
recognition, shared responsibility and transparency of the assessment processes.  The collection, harmonization 
and analysis of the data on the transboundary aquifers should be carried out by a joint team of national experts 
from the involved countries. The joint assessment and fact-finding of the selected transboundary aquifers lay the 
first foundation for informed joint management.  
 
Major Activity 1.2.1 will establish minimum monitoring of selected aquifers (high potential, transboundary, 
vulnerable aquifers).  The participating countries will develop and agree on protocol to share monitoring data and 
will select the number of aquifers for active monitoring. The monitoring network is envisioned as launching by Year 
2 of the project in order to collect 3 years of data. 
 

Component 2: Priority use and stakeholders 
 

Outcome: Groundwater users in different economic sectors have equitable access to requisite information 
and guidelines and participate actively in groundwater management 
 
Component 2 will lay the groundwork for community-based water resource management. Inclusive and 
transparent community decision-making is a necessary pre-condition for successful pilots of MAR projects, 
and Output 2.1 will establish the enabling conditions for the pilot adaptation measures in Component 3.  
However, it will also provide guidelines and participatory practices that will allow communities to maintain the 
pilot technologies and adopt other adaptive measures as needed in the future.  Output 2.2 will ensure that 
women and other groups are meaningfully involved in decision-making processes and receive an equitable 
share of the benefits of sustainable water use.  It will also provide valuable sex-disaggregated data on water 
resource use and benefits that can be aggregated at the level of the sub-region.   
 
Experiences with the community dialogues and gender platform will be shared with other climate change 
adaptation projects in the GMS and with groundwater projects in other regions through the information 
dissemination mechanisms established in Component 5. 
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Outputs:  
2.1  Customized, practical guidelines for community water use introduced in groundwater groups in three 

transboundary pilot regions  
2.2 Participation of women and other vulnerable groups in groundwater management supported and monitored 
 
Major Activities 
2.1.1  Dialogues with GW users and policy-makers to assess GW use scenarios for different sectors  
2.1.2  Develop and provide custom-made practical guidelines to attain sustainable use of groundwater 
2.2.1  Establish project gender platform to ensure a fully gender-responsive water assessment 
2.2.2 Apply the UNESCO WWAP Toolkit on Sex-disaggregated Water Data 
 
Details of the major activities are provided below. 
 
Under Major Activity 2.1.1, Dialogues with GW users and policy-makers will consist of several steps. 

1. Overview of most important GW user groups (user typologies). This step will be undertaken to understand 
user perspectives. It will allow the project experts to develop outreach and awareness-raising materials that 
target different users in different ways. 

2. Assessment of what GW experts can do to support GW users. The project team will utilize the findings from 
Component 1 on resilience potential for this step to understand how resilience is understood and potentially 
valued by different users. 

3. Dialogues with national policymakers and experts on the strategic importance of GW resources in the overall 
CCA discussion 

¶ Improve general understanding of the transboundary system 

¶ Clarify roles and responsibilities of local institutions 

¶ Information, participation and dialogue between stakeholders on both sides of the border 

¶ Involve local and regional authorities 
 
While the activities under Component 2 will differentiate between users at different GW management levels in small 
pilots, there will also be a focus on integrating practices into strategies at the national level. The dialogues will focus 
on pertinent, practical and end-user-oriented outputs, such as information products, training and awareness 
activities, coaching, and guidance to farmers or extension workers. Provide examples in workshops with different 
sectors, such as examples of water supply companies on long-term strategy in the Mekong Delta; i.e., how to 
ensure water supply in view of multiple threats, recharge depletion, salinity intrusion, pollution, etc. 
 
The dialogues will also address the ñresilience agendaò for coming years; i.e., what do users need to do and 
consider? It will use the ñTriple Aò approach:  

¶ Agenda: what are the issues, what has priority, when do we need to act? 

¶ Atlas/database: where are our resources, location issues, protection, overlapping claims?  

¶ interAction: Who is going to do what, how do we interact--rules of the game, who will decide, who will pay? 
 
Under Major Activity 2.1.2, information dissemination will cover challenges for users, with special attention to most 
vulnerable groups. The dialogues and guidelines around groundwater use priorities will aim for gender balance, 
which may require project staff and consultants to tailor the format, location, scheduling, and leadership of 
dialogues in order to maximize womenôs active participation. All guidelines will be clear to and accessible to women, 
and they will incorporate womenôs view and priorities. Water management and planning bodies at all levels should 
support womenôs active participation regardless of land tenure status. Furthermore, the project should take active 
steps to ensure that the decisions of water management bodies take lower-income households or households that 
do not own farmland or other property into account. 
 
Under Major Activity 2.2.1, the project will introduce the UNESCO WWAP Toolkit on Sex-Disaggregated Water 
Data (2019 edition).  Sex-disaggregated water data are among the least available across national-level indicators. 
This lack of data is a major obstacle to the production of scientific evidence on gender inequalities related to water 
and to the formulation of policies and programs that tackle those inequalities. Sex-disaggregated data are essential 
to making effective assessments of how women and men experience access to water and sanitation differently. 
Without this, it will not be possible to capture the project benefits in a gender-sensitive way. The UNESCO WWAP 
toolkit includes four distinct tools, all of which will be employed in the implementation of the project: 
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1. óGender-responsive indicators for water assessment, monitoring and reportingô features 105 gender-

responsive indicators in 10 priority topics aligned with the 2030 Agenda (notably in the categories of human 
rights-based water resources management, water and education, indigenous knowledge and community 
water rights, migration, displacement, and climate change); 

2. óMethodology for the collection of sex-disaggregated water dataô describes the methodology for data 
collection; 

3. óGuidelines on the collection of sex-disaggregated water dataô gives an overview of common data collection 
methods for different users and regions; 

4. óQuestionnaire for the collection of sex-disaggregated water dataô lists 364 questions with suggested 
methodologies for data collection. 

 

 
Under Major Activity 2.2.2, the project will introduce a project gender platform to ensure active engagement on 
enhancing womenôs and young peopleôs skills on groundwater issues and related factors, including climate change, 
ground-water management, eco-hydrology, and rural and domestic water consumption. The gender platform will 
be established with predominantly female members. Best practices from previous initiatives in the region and 
beyond will be reviewed and adopted where applicable. 
 

 

Component 3: Resource management, information tools and equipment  
 
Outcome: Climate resilience and GW use in pilot areas is increased in an equitable and gender-balanced manner 
through adaptive technologies and approaches. 
 
The 2022 World Water Development Report identifies MAR is an integrated approach that allows replenishment of 
aquifers to complement storage dams and provides a cost/effective alternative that minimizes evaporation and 
environmental impacts. MAR can also be used to retain unharvested urban stormwater and recycled water, to be 
made available for productive use when needed. At the watershed scale, MAR can be used to maintain 
environmental water flows and their availability, creating lags in water discharges to a stream. The application of 
MAR has increased by a factor of 10 over the last 60 years, but there is still ample scope for further expansion, 
from the current 10km3/year to probably around 100km3/year13. 
 
Small-scale pilots in the participating countries in previous years has identified technologies and approaches that 

are most suited to the conditions in the pilot sites of the participating countries. The suite of MAR technologies 

potentially applicable to the community pilots use one of two methods: surface infiltration through soils to shallow 

groundwater via basins, ponds, trenches etc.; or subsurface injection or infiltration via wells. They may be installed 

at different parts of the landscape (on-stream, off-stream, upstream, downstream etc.) and make use of alternative 

water sources and serve a range of purposes. A broad overview of some of the most commonly used MAR methods 

that may be applicable to pilot sites in the Greater Mekong Subregion (GMS) are as follows:  

¶ Check dams, percolation ponds - constructed across streams to detain water that infiltrates through the 

bed and increases the storage in unconfined aquifers 

¶ Spreading basins and farm ponds - water is stored off-stream in depressions and allowed to infiltrate and 

recharge unconfined aquifers 

¶ Recharge wells ï water is infiltrated via gravity or injected into semi-confined or confined aquifers where 

surface soils are impermeable or land availability is limited 

¶ Bunded paddy fields ï can offer effective recharge structures to capture and infiltrate monsoonal rainfall 

¶ Contour trenches - capture rainwater from upstream parts of watersheds and can be tapped in downstream 

areas using wells 

 
13 United Nations, The United Nations World Water Development Report 2022: Groundwater: Making the invisible visible. 

UNESCO, Paris (p.9) 
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¶ Bank infiltration- where groundwater is extracted from a well near a river or lake to induce infiltration from 

the surface body to improve water quality 

Each of these methods require periodic (e.g. annual) maintenance to maintain an uninterrupted flow of water to the 

recharge structure so that the benefits of MAR are maximized.  

MAR has been implemented throughout the world for over 60 years across over 30 countries (covering both 

developed and developing countries) with a combined installed recharge capacity (in 2015) of around 10 km3 per 

year14. MAR experience in the Mekong region has lagged behind that of other more arid areas; however, water 

security has emerged as a major challenge in more recent years due to intensified water resources development, 

and compounded by climate change.  

Governance frameworks for MAR in Mekong countries need specific attention to varying degrees. Operational 

performance and sustainability are intrinsic considerations for the development of new MAR pilots. Monitoring of 

pilots will generate a repository of information, data and reports that will be a key mechanism for providing initial 

assurance of effective operations and for developing the information to assist developing national and sub-national 

policies that support future uptake of MAR projects. MAR trials carried out by IWMI and its partners in rural India 

show that MAR operations can be linked to various governance mechanisms that effectively provide oversight and 

help incentivize communities to maintain MAR projects effectively15. 

The three fundamental requirements for effective MAR ï namely identifying appropriate aquifers for storage; 
available source water for recharge; and strong demand for recovered water - will be important in informing the 
selection of MAR locations and approach. Spatial analysis techniques will be used for the identification of potential 
MAR areas in the pilot communities. Following a multi-criteria decision analysis (MCDA) approach, thematic map 
layers such as hydrogeological maps, hydrological maps, land use maps, water demand maps, etc. will be 
consulted Different MAR potential maps will be produced for different MAR methods. These MAR suitability maps 
will serve to identify the most suitable locations for the pilot community MAR activities. They will also identify where 
else MAR could be implemented, which can support regional uptake and diffusion and can be used to raise 
awareness on the potential of MAR among decision-makers. 
 

The detailed piloting approach outlined in Major Activity 3.1.1 will provide an assessment of the opportunities and 

constraints of alternative MAR technologies. Guiding that selection will be the case-specific objective(s) that the 

MAR pilot seeks to address. In broad terms, these objectives may include counteracting groundwater depletion, 

improving water quality or ecosystem restoration. 

 
Outputs:  
3.1 Concrete groundwater management technologies and approaches introduced in three transboundary 

regions.  
3.2  Pilot technologies and approaches monitored and adjusted based on project-generated information to align 

groundwater management with broader climate change resilience measures and surface water 
management. 

 
Major Activities: 
3.1.1 Identify, screen, select, and design best groundwater management equipment and measures for three pilot 

areas 
3.1.2 Implement best groundwater management equipment and measures for three pilot areas for vulnerability 

reduction and/or groundwater supply improvement. 

 
14 Dillon P., Stuyfzand P., Grischek T. et al., (2019). Sixty years of global progress in managed aquifer recharge. Hydrogeology 
Journal 27(1): 1ï30. https://doi.org/10.1007/s10040-018-1841-z 
15 Pavelic P., Sikka A., Alam M.F., Sharma B.R., Muthuwatta L., Eriyagama N., Villholth K.G., Shalsi S., Mishra V.K., Jha S.K., 
Verma C.L., Sharma N., Reddy V.R., Rout S.K., Kant L., Govindan M., Gangopadhyay P., Brindha K., Chinnasamy P. and 
Smakhtin V. (2021) Utilizing floodwaters for recharging depleted aquifers and sustaining irrigation: lessons from multi-scale 
assessments in the Ganges River Basin, India. Colombo, Sri Lanka: International Water Management Institute (IWMI). 20p. 
(Groundwater Solutions Initiative for Policy and Practice (GRIPP) Case Profile Series 04). doi: https://doi.org/10.5337/2021.200 
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3.2.1 Compile and integrate all data collected into the online information portal for best information sharing and 
analysis 

 
Activity details:  
 
Major Activity 3.1.1 will lay the groundwork for resilience-strengthening pilots for different users in different 
locations to demonstrate sustainable groundwater use16 as a resilience-strengthening option. The project will 
identify best practices in conjunctive management of surface and groundwater based on environmental and 
socioeconomic aspect of each pilot area  
 
The following approaches will be considered in the design of the pilots: 

¶ Pilot for agriculture/farmers, using small-scale MAR 

¶ Pilot for regional water-supply companies that use specific information in groundwater management 
tools, making use of tools to manage resources and understand vulnerabilities and information-based 
resilience options; further develop resilience options 

 
Foremost among these is using the wet season rainfall surpluses to resupply GW buffers to overcome dry season 
droughts, in other words ï enhancing GW recharge. A range of technical options are available for stimulating GW 
recharge. Direct surface methods are among the most widely used and simplest. Depending on local conditions, 
water is simply spread over fields to percolate into shallow aquifers. Other methods include digging flooding pits or 
shafts; or óinjectingô water into aquifers through deep boreholes or tube wells from surface water bodies. GW 
recharge is often best accomplished as a by-product of integrated or óconjunctiveô management of reservoir and 
canal seepage, injection and infiltration of return flow from irrigation, enhanced infiltration of rainfall, or the simple 
levelling of fields or construction of small check dams. Technology aside, a managed recharge strategy strongly 
implies a shift to co-management of surface water and GW. These interactions are well understood in the scientific 
domain, but they remain almost entirely separate domains in the day-to-day worlds of policy and water 
management authorities. 
 
Groundwater storage and replenishment (through MAR) offers a number of unique benefits, including potentially 
wider, more equitable access. GW (as long as there is a source of it) is accessible to anyone with the means to 
dig/ drill a well; an attractive option where surface water management is often highly politicized. As a CCA measure, 
aquifers respond to droughts and climate fluctuations much more slowly than surface storage structures, and they 
are more resilient buffers during dry spells. The approach borrows from extensive and successful experiences 
elsewhere, such as interventions in India (see table below). 
 

 
16 Sustainable groundwater use is here understood to be the development and use of groundwater resources to meet current 
and future beneficial uses without causing unacceptable environmental or socioeconomic consequences. 
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Table 3: Overview of four possible storage methods and their resilience in relation to climate threats17  

 
 
 

 

 

 

 

 

 

 

 

 
 

Table 3 assigns 
up to five 

benefits 
or disbenefits to each of 12 resilience considerations. The first two options (small surface water storage facilities 
and large surface water reservoirs) are quite well known, but they provide little or negative resilience enhancement. 
The third option, aquifer storage, represents traditional GW use (Business as Usual ï BAU), with mostly intensive 
exploitation (and depletion) of shallow aquifer storage without any demand-side management or systematic 
strategy for enhancing aquifer recharge. The fourth option, managed aquifer storage, is not widely applied yet, and 
it will require a radical shift in thinking. It recognizes that GW demand will and can increase, but depending on a 
regionôs hydrology, aquifer storage can sustain this increase with proactive demand-side management and a 
region-wide program of managed aquifer recharge. 
 
When determining the most appropriate intervention in each pilot area, the costs/benefits of each option will be 
compared and considered. For the sustainability of interventions, it would be more appropriate to select 
interventions whose implementation and - in particular ï maintenance requires less efforts (in terms of technical 
requirements, financial resources, human resources). For instance, infiltration wells require significant investments 
for the drilling work, while infiltration basins might require frequent cleaning to remove the sediments or clogging 
layer that could form in the bottom. It is likely that the interventions will be designed to provide water for non-drinking 
purposes, e.g. for irrigation, livestock, or domestic activities like garden watering, toilet flushing, laundry, etc.  The 
reason is that drinking water has higher water quality standards, which might require more demanding technology, 
e.g. for pre or post-treatment, making the implementation and maintenance of interventions more challenging.  
 
The responsibilities in terms of maintenance will also be determined, as intervention schemes could be managed 
and maintained by the local community (main beneficiaries), by the water company, the water board, the ministry, 
research institutionsé or a combination of them. Assigning responsibilities will take into consideration the financial 
and human capacity of these various stakeholders for the maintenance of interventions. If needed, funding 
schemes could be elaborated, whereby money could be raised to cover (part of) the maintenance budget. Funding 
schemes, could be for instance a fee to use the water produced by the intervention, or in-kind contributions to the 
maintenance, like for example to clean infiltration ponds. All these aspects will be duly taken into consideration to 
make sure that the interventions remain operational beyond the end of the project. A promising approach would be 
to make village communities autonomous in the maintenance and monitoring of the interventions on which they 

 
17 Source: Shah, 2009. 
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rely, like it is being piloted in India18.  In summary, the approach(es) undertaken in the pilot communities will be 
able to look to previous and current MAR interventions for possible funding arrangements, but ultimately, the 
arrangements chosen will reflect specific local circumstances and dialogue with local water users and other 
stakeholders. 
 
In order to ensure tangible impact on the ground, the projectôs activity plans for the three pilot regions focus on co-
development with groundwater users of suitable interventions in support of sustainable use and vulnerability 
reduction. Resource conservation as well as supply augmentation will both be considered and evaluated on their 
merits. Pilot trials of demand management that can be built upon have started in pilot area 1. Opportunities to use 
wet season rainfall surpluses to resupply groundwater buffers to overcome dry season droughts will be identified -
in other words, enhancing groundwater recharge through MAR. A range of technical and social options are 
available for stimulating groundwater recharge. A staged, risk-based approach will be followed. Project team 
members have extensive experience in MAR in the region and globally. IWMI, working with national and 
international partners, have commenced a farmer-driven MAR pilot trial in the Central Highlands of Vietnam. This 
activity could potentially be linked to the pilot areas given that proof of concept has been developed and the 
government has given firm endorsement of the approach19. A managed recharge strategy strongly implies a shift 
to co-management of surface water and groundwater. These interactions are well understood in the scientific 
domain, but they remain almost entirely separate from the day-to-day worlds of policy and water management 
authorities in the countries concerned. 

Different measures for groundwater vulnerability reduction and water supply improvement will be implemented 
depending on the environmental and socioeconomic conditions of each pilot area. In the upper Mekong Delta, for 
instance, the different levels of understanding of the aquifer system between Cambodia and Vietnam have 
restricted strategic planning of groundwater resource management, thus extra attention will be paid to a systematic 
sharing of experience, in particular from the Vietnamese Mekong Delta to the neighbouring Cambodian Mekong 
Delta. Overexploitation of groundwater in the Vietnamese part of the Mekong Delta has caused several issues such 
as seawater intrusion and land subsidence, thus instrumental measures will be suggested and feasibility of the 
state-of-art technology. For example, MAR will be tested to increase aquifer resilience. For the Cambodia-Thailand 
TBAs, intensified development of groundwater resources is recommended to increase availability and ensure its 
sustainable use, particularly in dry periods. Thus, a joint assessment will be carried out, including the suitability of 
water recharge/storage methods.  

Figure 6 below shows the general design and operational features of the MAR interventions in cross-sectional and 
plan view. Note that collection areas may also include rooftops, roads and other runoff generating surfaces, which 
are not shown in the figure.  

 
18 Managing Aquifer Recharge and Sustaining Groundwater Use through Village-level Intervention  
http://www.marvi.org.in/home 
19 Pavelic et al. (2019) Managed aquifer recharge for sustaining groundwater supplies for smallholder coffee production in the 
central highlands of Vietnam: report on pilot trial design and results from two hydrological years (May 2017 to April 2019) . 
https://cgspace.cgiar.org/handle/10568/106705 
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Figure 6: Main features of MAR design and operation during the wet season and the dry season in cross-
sectional view (top) and plan view (bottom).  

 
It should be noted that the identification and design of measures may identify complementary or alternative 
measures to MAR that are related to water storage and use. Solar-powered groundwater irrigation and groundwater 
desalinization are two examples of these types of measures, and they are described in Annex 5.  All measures 
identified in this major activity will undergo screening for compliance with the ESP of the AF. 
 
The projectôs pilot areas are located in transboundary regions, areas where groundwater users are at risk from 
unsustainable groundwater supply caused by competitive groundwater use between neighbouring countries. 
Growing demands on water use and disagreements between neighbouring nations over resource state and 
development could exacerbate the potential threat of water conflicts, making groundwater users in these areas 
particularly vulnerable to groundwater shortages. The identification of project beneficiaries - groundwater users of 
three pilot areas with a special attention paid to marginalized/vulnerable groups, low-income rural communities and 
women ï has been made in response hereto.       
 
Information on environmental and social safeguards screening and management is provided in Section III.3 and 
Annex V.  Community health and safety will be paramount in the design of the pilot measures.  All measures 
proposed will comply with local and national environmental and health legislation and regulations.  The project will 
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not pursue any interventions that are designated as high risk (ñAò), and infrastructure supported under the pilot 
projects will receive all necessary permits. 
 
Under Major Activity 3.1.2, the project will implement the pilot interventions that are identified, designed, screened, 
and selected under 3.1.1. In order to have a tangible impact on the ground, the projectôs activity plans for the three 
pilot regions will focus on co-development and implementation with GW users of suitable interventions in support 
of sustainable use and vulnerability reduction. 
 
Based on the implementing partnersô experience in undertaking MAR pilots in other regions, it is expected that 

MAR pilots may be established in at least two and potentially three of the pilot areas.  

The approach to piloting MAR is pragmatic and low-cost, and it will be co-developed with key stakeholders. Detailed 

costings of the pilot interventions will be made during the assessments in Component 2, and the exact number of 

pilots with specific locations will be established in consultation with government and community stakeholders. 

Other elements surrounding the design and implementation of the resilience-strengthening pilots that are 
selected will include the following: 

¶ Dialogues with national policymakers and experts on strategic importance of groundwater resources 
in the overall CCA discussion 

¶ Improved general understanding of the transboundary system 

¶ Clarification of the roles and responsibilities of local institutions 

¶ Information, participation and dialogue between stakeholders on both sides of the border 

¶ Involvement of local and regional authorities 

¶ Development of a post-project financing scheme for each pilot that will consider how operations and 
maintenance of the pilots will be managed and funded following the closure of the UNESCO-AF 
project, including mechanisms to ensure continued active participation and inclusion of women and 
other vulnerable groups. . 

 
The implementation of the pilot interventions will include safeguards monitoring by project staff and partners. 
Descriptions of monitoring these pilot interventions under the environmental and social management plan and the 
project grievance mechanism are provided in Part III, Section 3 of this proposal. 
 
Major Activity 3.2.1 will monitor the interventions and capture results in order to inform future decision-making 

and current knowledge regarding these approaches. The sequence of actions under 3.2.1 is envisioned as follows: 

 

1. Develop groundwater monitoring schemes, including minimum requirements prescribed for general 
monitoring;  

2. Install monitoring systems for selected aquifer locations and collect data;  
3. Monitor the pilots for gender-differentiated effects and womenôs active participation; 

4. Use data and findings from monitoring to inform decision-making in the three regional pilots. 
 
The extent of monitoring and evaluation at each site is expected to be adequate to provide strong evidence of 

techno-economic viability and sustainability of the pilots. Such a robust Proof of Concept of the MAR pilots will 

require multiple-year testing to ensure the ótriple bottom lineô dimensions of sustainability (environmental, economic, 

and social) are fully accounted for. This is needed to ensure all challenges and risks associated with MAR are 

addressed effectively whilst working within the available project budget. 

The collected and harmonized data and information for the GMS in general and for the three pilot areas will be 
stored in an online Information Management System (IMS) along with outcomes of assessment and possible 
management scenarios. IGRAC can provide the IMS that can operate as a data and information sharing platform 
between the countries and the various water sector and climate resilience actors and stakeholders, covering issues 
like groundwater resource availability, monitoring of changes and more (pro)active management supporting climate 
resilience. A dedicated IMS will be set up for each pilot study, and later these will be integrated into one portal 
regarding groundwater resources in GMS in the form of the Sharepoint facility created under Output 5.2. That 
facility will contain an overview of the outcomes of the project, a database on groundwater monitoring observations, 
and other tailor-made tools.  
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Component 4: Regional cooperation and coordination 
 
Outcomes: Regionally consistent management strategies for groundwater resources in support of CCA are 
adopted through effective stakeholder engagement in the GMS. 
 
This component will build on the work that has been done in creating enabling conditions for sustainable 
groundwater management and provide the policy and regulatory framework to scale up the approach.  A regional 
approach, which will produce harmonized strategies, will enable the participating countries to address issues both 
at the country level, and at a sub-regional level, which will allow dialogue and cooperation on transboundary 
groundwater resources. 
 
Component 4 will draw upon findings from the groundwater inventory and data collection and monitoring from 
Component 1.  It will also address gaps in primary and secondary legislation, particularly in the participating 
countries where legislation on groundwater is less comprehensive. Finally, it is expected that the national strategies 
will provide support for capacity development, groundwater resource management, and information exchange that 
will sustain the groundwater community of practice that is created in Component 5 over the long term. 
 
Outputs:  

4.1 Harmonized national strategies established for sustainable GW management in support of CC 
adaptation. 

4.2 Regulatory framework for managing resources and expanding new groundwater-based resilience 
strategies and practical interventions supported. 

 
Major Activities: 
4.1.1 Establish and operationalise regional working groups of groundwater officials in GMS countries for 

implementing international consensus and guidelines concerning transboundary groundwater 
management.   

4.1.2.  Develop a suitable institutional setup and strategy for transboundary aquifer management in GMS. 
4.2.1 Review existing groundwater primary and secondary legislation to compile a gap analysis. 
4.2.2 Provide support for the development of secondary legislation in accordance with the findings of the gap 

analysis and the strategy developed under Output 4.1.  

 
Under Major Activity 4.1.1, the procedure for establishing and supporting the working groups will be as follows:  
1. Document for all four countries the groundwater policies and groundwater management activities; what is there 

to learn from each other, why is it done the way it is done? 
2. Focus on issue of transboundary aquifers: where, what? Are there common interests. Set up a task force to 

bring transboundary aquifer (water resources) management to a higher level? 
3. Conduct at least two follow up workshops by making use of the results produced in the other project 

components (database, joint monitoring, etc.). 
4. Elaborate transboundary regional cooperation for the three selected transboundary groundwater systems as 

case studies (1. Vietnam-Cambodia: upper Mekong Delta aquifer system; 2. Lao PDR-Thailand: riparian 
Mekong aquifers; 3. Eastern Thailand ï NW Cambodia border region aquifers). 

5. Establish two working groups on sharing and co-development of tools and on national/regional policy and 
strategy. 

6. Encourage womenôs active participation in the working groups and ensure that women are aware of 
professional opportunities in this area and encouraged to take advantage of them. 

 
Major Activity 4.1.2 will use cooperation between countries as the basis for future transboundary management. 
Depending on the outcomes of the groundwater inventory, appropriate institutional setups and/or appropriate legal 
frameworks for their joint and sustainable management need to be developed. Once the interdependence of these 
countries has been recognized and accepted, the next step consists in establishing contact between them, both 
technical-regional as well as at the strategic-national-regional (diplomatic) level. This step allows the exchange of 
viewpoints, the development of confidence and solidarity measures, the sharing of information, and the coherent, 
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pragmatic and progressive implementation of the various operational tools. The experience of UNESCO especially 
through established workshop mechanisms such as the Groundwater for Decision-Makers training materials 
produced by the Potential Conflict to Cooperative Potential (PCCP) initiative, will be helpful for assisting in 
harnessing regional cooperation, by providing their specific advice and assistance, and by encouraging the 
development and implementation of international consensus building and guidelines concerning transboundary 
groundwater management.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7: Example from the TBA Collaborative Assessment Methodology20 

Executing a joint assessment will bring together experts and government officials from pilot regions as well as 
national levels to help build consensus mechanisms for standardisation leading to climate change resilience. In this 
project, in order to improve the understanding of the shared aquifer systems as well as the collaborative 
management, the involved countries should progressively develop groundwater management network. This 
network of technical experts and other stakeholders will be established by bringing national as well as local officials 
together in regional workshops, focusing on the three pilot regions. Official meetings serve to create dialogues 
between the ministries from various countries to share knowledge, agree on common objectives, discuss stakes 
and (economic) benefits, ideas on collaborative actions and mechanisms and possibly financing issues. The project 
will support the development of a resource mobilization strategy as a component of the joint assessment.  
 
Major Activity 4.2.1 is designed to deepen understanding of the legislative and regulatory gaps that were identified 
during the project formulation period. As outlined in the gap analysis in Part I, the four participating countries have 
all established legal frameworks that cover the management of groundwater (see page 30 for details). However, 
Cambodia and Lao PDR lack a detailed regulatory framework to support this management. A review of existing 
regulatory provisions will be undertaken with particular reference to these countries.  Major Activity 4.2.2 will 
provide the necessary expert legal support for the development of secondary legislation serving to strengthen 
implementation of groundwater governance and management. 

 

Component 5: Capacity building and training 
 
Outcomes: GMS stakeholders capably use project tools and knowledge on groundwater use for CCA and 
resilience. 
 

 
20 Source: IGRAC & UNESCO-IHP (2015). 
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Component 5 focuses on building the necessary capacity in different stakeholders in the GMS necessary to 
implement and sustain the project over the long term. Output 5.1 focuses on providing best practice skills to various 
stakeholders, ranging from the participating communities (which will need the capacity to co-design, implement, 
and maintain the pilot measures) to groundwater professionals, who will require skills to monitor and analyse 
groundwater availability and vulnerability to climate threats, to decision-makers, who will need to understand how 
groundwater resources are affected by climate change and what types of adaptive measures are available to 
address these threats. 
 
Output 5.2 focuses on information dissemination based on data and experiences gained from the project activities 
in Components 1-4.  This output also focuses on different stakeholders. The pilot communities will receive 
information on their pilot projects, but also on pilot projects in other communities. Other communities that could 
benefit from pilot measures as indicated from the assessments in Component 1 can also receive information on 
MAR technologies.  At the national and sub-regional level, experiences from the project will be shared with the 
groundwater community of practice created in Output 5.1, but also with decision-makers more broadly. Finally, 
experiences from the project will be shared with the international research community and climate change 
adaptation community of practice in order to further knowledge related to MAR and community-driven sustainable 
groundwater management. 
 
Component 5 will support the sustainability of project activities by the creation in Output 5.1 of the community of 
practice, which will encourage the formation of professional networks that will continue beyond the project 
implementation period, and through the creation in Output 5.2 of the Sharepoint facility, which will provide a long-
term repository of project data and information that will be able to inform research and evaluation efforts. 
 
Outputs:  

5.1 A groundwater community of practice created and equipped with the skills to ensure technical and 
management capabilities.  

5.2 Project knowledge and international best practice archived, made available, and disseminated to 
stakeholders at all levels (community, national, regional, global). 

 
Major Activities: 

5.1.1 Design and conduct training workshops targeting different GW users, communities and stakeholders 
to strengthen the capacity regarding technical and institutional resources for GW resource 
management.  

5.1.2 Develop and introduce groundwater curricular offerings for students and/or professionals in at least 
one post-secondary institution in each of the participating countries. 

5.2.1 Collect, share, and archive project-related knowledge and learning at the local, national, and GMS 
level through a Sharepoint facility. 

5.2.2 Produce lessons learned notes, guidance notes, training curricula, and case studies on an ad hoc 
basis in English and other relevant languages.  

5.2.3 Disseminate the results of the project through a project-specific international conference and other 
professional conferences and events. 

 
 
Training activities under Major Activity 5.1.1 will include the following: 1) Training workshops conducted by the 
project (see Table 4 below); 2) Support for formal training programs at institutes in participating countries covering 
aspects of groundwater management for resilience; and 3) Information and resource sharing and cooperation on 
formal training programmes in institutes, such as mutual recognition of accredited programs and certificates, joint 
study programs, harmonized curriculum, etc. All training activities will promote gender balance, which may require 
project staff and consultants to tailor the format, location, scheduling, and staffing profiles in order to maximize 
womenôs active participation. 
 
Table 4: Description of Project Trainings/Workshops 
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Topic of 
Training/ 

Workshop 
Objective Content 

Transboundary 
aquifer 
management 

The workshop on transboundary aquifer 
assessment and management will provide 
national experts with guidance and tools to 
execute the assessment in a systematic 
way. The workshop follows a participative 
approach in which the regional experts will 
start the joint fact-finding. Joint fact-finding 
assists in opening discussion, increased 
knowledge-sharing, and overall 
transparency of the assessment 
processes. These components are all 
important to reach a common 
understanding and to enable collaborative 
management. The training programme will 
specifically deal with and will be tailored to 
the selected transboundary aquifer system 
(one of the three pilot areas). 

Content of the training:  

¶ Transboundary aquifers and their 
management  

¶ Guidance for data collection and 
harmonization 

¶ How to go from data to knowledge? 

¶ Training to work with the Information 
Management System  

¶ Transboundary Dialogue on GW 
issues and Joint Cooperation 
mechanisms 

Advanced 
groundwater 
monitoring and 
analysis 

The purpose of the training course is to 
train a group of GW professionals on GW 
monitoring networks, setting up monitoring 
network, and basic information on 
processing of the information. The second 
part of the training would provide the local 
technical consultants/researchers with 
modern technical skills in the use of Global 
Groundwater Monitoring Network (GGMN) 
and GW modelling tools. The GGMN 
provides an interactive portal for storage, 
processing and dissemination of GW data. 
The training participants will have the 
opportunity to acquire an active role in the 
GGMN Network and to continue to use the 
GGMN interactive portal. 

Content of the training:  

¶ Groundwater monitoring objectives 
and monitoring network types 

¶ Procedures and methods of setting-
up a groundwater monitoring 
network 

¶ Groundwater monitoring equipment  

¶ Open source and freely available 
groundwater software tools 

¶ GGMN Portal (Database and 
information management) 

¶ Time series analysis 

¶ Spatial interpolation in QGIS 

¶ FREEWAT software (open source 
GW modelling tool in QGIS) 

 

Conjunctive 
management of 
surface and 
groundwater;  

IGRAC will provide content for this training 
targeted to staff from the Mekong River 
Commission and National Mekong 
Commission members with a focus on 
'Integration of Groundwater Management 
into Transboundary Basin Organizationsô. 
The training course will be tailored for the 
GMS, and partly based on the manual on 
'Integration of Groundwater Management 
into Transboundary Basin Organizationsô, 
developed in corporation with IGRAC, 
Cap-Net, Germanyôs Bundesanstalt for 
Geowissenschaften und Rohstoffe (BGR), 
IWMI, AGW-Net/UNDP and the former 
GW-MATE team of the World Bank.  

The training manual is designed to help 
develop capacity within the river basin 
organizations to include and manage 
(transboundary) GW issues. A community of 
experts affiliated with the Mekong River 
Commission and National Commissions in 
the region provides an initial platform for 
transboundary GW cooperation. 
 

Community 
Dialogue (CD) 
training/workshops 

Community Dialogue (CD) 
training/workshops on participatory 
groundwater monitoring, developing 
monitoring with support of user groups and 

Building on the outcomes of the community 
consultations undertaken during the PFG 
phase, the workshops will respond to and 
further develop key priority issues at each 
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to increase groundwater user engagement 
in management of resources. 

pilot site with the overall objective of 
enhancing groundwater user engagement 
with particular focus on key sustainability 
challenges at each location. 
Content of the workshops/meetings would 
likely include:  

¶ Community dialogue meeting to gain 
insights into local problems and priorities 
and to raise awareness on sustainable 
groundwater use and protection 

¶ Community dialogue meeting on building 
resilience tools on climate change water-
related disasters (drought) based on 
groundwater resource availability and 
socio-economic status of local 
communities  

¶ Community learning to promote clean 
water/sanitation access for women and 
girls in unsafe environments 

 

 
Major Activity 5.1.2 will support the development of groundwater curriculum/course offerings in at least one post-
secondary academic institution in each of the countries. Details such as the specific curriculum and the selection 
criteria for candidates will be developed during project implementation. The aim of these courses will be to equip 
technical specialists and policy-makers with the necessary knowledge to manage groundwater policy and programs  
 
Major Activity 5.2.1 will create an information repository and Sharepoint. The Sharepoint facility will be a publicly 
accessible database (data repository) where all available data and information is stored and can be accessed. 
Sharepoint will allow stakeholders to assess current levels of understanding, access research on groundwater 
management, and view the status of groundwater policies as the knowledge base develops. The repository will be 
designed and installed by IGRAC (a UNESCO Category 2 Centre), which already manages a global groundwater 
data sharing system.21 This could be done in cooperation with UNESCO drawing on recent advances in water data 
and information sharing at the regional level. The Sharepoint will store information designed for different sets of 
stakeholders (policy level, community, general public, scientific, etc.), and it will be open and freely accessible to 
all users. The Sharepoint will be promoted through project outreach activity and through the information 
dissemination mechanisms of the project agencies, such as UNESCO-IHPôs Regional Steering Committee Water 
Science portal.  In the final year of the project, the project team will determine a post-project institutional and 
financing strategy for the Sharepoint in order to ensure access to its data and information following project closure. 
 
As information is collected from all project components and routine monitoring and evaluation for the Sharepoint, 
project staff and experts will distill lessons learned under Major Activity 5.2.2 and ensure that they reach a broad 
spectrum of stakeholders. Finally, the project will hold an International Conference to disseminate the results of the 
project, and it will also disseminate information on project results through actions under Major Activity 5.2.3, 
including an international project conference and presentations at other regional and international meetings and 
conferences. 

 

Project Logic 

 
As the figure below illustrates, the four main ñtechnicalò components and one cross-cutting component for capacity 
building form an intervention strategy that will result in climate resilience in the three regional pilots on the basis of 
a robust balance between groundwater supply and demand. The capacity and knowledge generated from the 
project can then be scaled up to address threats to groundwater supply across the GMS. 

 

 
21  The Global Groundwater Information System (https://groundwaterportal.net/global-groundwater-information-system).  

https://groundwaterportal.net/global-groundwater-information-system
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Figure 8: Schematic presentation of the project structure  

A Theory of Change for the project is provided as Annex VII of this document. 
 

B. New and innovative solutions 
 
The project includes several new and innovative solutions to climate change adaptation, in particular the 
following: 
 

1. Climate resilience and added value of regional approach, Greater Mekong Subregion 
transboundary collaboration 
 

By introducing and stimulating robust methods for resource assessment and collaborative principles for sustainable 
groundwater use, valuable water resources can be more effectively allocated for strategic and emergency 
purposes, thereby enhancing resilience in water supply and food production. Climate resilience is based on a 
broader suite of options, including limited surface water and groundwater, and overall use efficiency is 
stimulated.The regional approach creates significant efficiency gains in development of resource management 
concepts, tools and supporting systems and in developing the required regional human resources capacity. By 
developing regional regulatory guidelines for appropriate groundwater use, unsustainable practices are prevented 
equally across the region (also creating a level playing field), instead of pushing communities to compete with each 
other. 
 

2. Sustainability assessment of limited and valuable groundwater resources 
 
To increase resilience and reduce vulnerability it is essential to assess sustainable groundwater extraction rates 
under various current and future land use conditions, develop with users ñlow vulnerabilityò land use and identify 
solutions to overcome high vulnerability cases, assess impacts of the current and likely future climate change 
conditions on the groundwater resources; create awareness on the potential depletion of limited groundwater 
resources; and develop fall-back options and water use efficiency measures that have a direct impact on the 
ground.  
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3. Innovative solutions to climate change adaptation; a regional approach and cost-effectiveness 
 
The development of groundwater MIS for the region will provide ample opportunities to introduce innovative ICT 
supported data collection, information sharing and training. Direly needed groundwater resources monitoring in 
collaboration with well owners and water users provides excellent opportunities for data collection through 
crowdsourcing, which also strengthens stakeholder involvement. 
 
The programme connects to national priorities for climate change adaptation, groundwater conservation and 
sustainable use, as included in respective national policy documents. The programme partners are already working 
on related studies in the region; this earlier and ongoing work will pave the way for this regional project. 
   

4. An IWRM approach including groundwater and focused on farmersô perspectives and needs. 
 
Unlike many other studies and projects dealing with water resources management, this intervention will apply 
IWRM from a groundwater system perspective, which is based on the fact that farmers and other water users 
almost always use (complementary) groundwater to cover seasonal water needs. This applies to farmers producing 
food and market crops, but more strongly to a large number of rural water users for domestic purposes. 
Groundwater is nearly always a reliable source for low-cost and relatively good quality water. In applying IWRM 
principles, specific attention will be paid to user perspectives, matching needs from different user groups and 
developing insight in ways that groundwater can contribute to increased resilience. This approach not only differs 
from integrated (surface) water studies, but seeks a bottom-up, user-centered perspective on groundwater 
resources, versus a more traditional top-down resource-centered perspective. 
 
It is believed that this innovative approach in particular will provide significant, tangible and acceptable climate 
resilience support to primary stakeholders in the countryside and rural towns. 
 

C. Project economic, social and environmental benefits  
 
Project Benefits 
  
The project will mitigate climate change impacts on food production and water supply, based on the better use of 
empirical data relating to the groundwater system and environmental parameters, the socio-economic system 
(groundwater users communities) and the governance context. The project will  reduce actual and potential future 
socio-economic risks for rural communities caused by the impacts of climate change via better access to irrigation 
water for food production and for domestic use (WASH). This will be done through  better analysis of existing data 
and collect new data on climate, watershed system, ecohydrology, ground-water availability in space and time. The 
project will also monitor groundwater quality-related parameters, such as multi-element analysis, arsenic content, 
water-flow-rates and water-consumption carrying capacities.  
 
The project is unique in the sense that it will set up these activities with a groundwater-user based perspective, and 
in a participatory manner, involving local communities and primary stakeholders. Co-developed with the 
communities based on local needs and conditions, the activities in the pilot areas will deepen the knowledge base 
on the groundwater system and vulnerabilities. Increased knowledge and related information will be shared with 
stakeholdersðmen and womenðand a network of a sub-regional community of experts will be established to 
advise the end-users on best practices.  
  
 
Positive social impacts: 

¶ Stimulating sustainable use of groundwater resources, select the best crops for irrigation, and avoid over-
utilization, depletion and salinization of aquifers. 

¶ Stimulating nature-based solutions, and the recycling and utilization of waste-water in order to reduce the 
pressure on ground-water, for specific domestic purposes, such as washing, flushing, irrigation.  

¶ Supporting approaches to ensure equitable access to water for food production and domestic use. It will 
enable conservation of scarce water resources for low-income groups.  

¶ Enabling regional discussion on shared groundwater resources, climate, eco-hydrology, and responsible 
consumption and production in support of the targets of several SDGs. 
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¶ As one study in Cambodia found, ñWomen are also generally responsible for family health, hygiene and 
food security, which suffer from limited access to wateré.ò (ADB and World Bank, 2012: 2). Improved 
water access will provide benefits to women in their roles in these areas as well as in terms of reduced 
time spent for water collection (see economic impacts below). 
 

Positive economic impacts: 

¶ Improving availability of water resources may support job creation. 

¶ Adapting farming techniques will support sustainable livelihoods in agriculture and may increase household 
income in the pilot regions. 

¶ While both men and women will benefit from increased access to water, women and girls may accrue 
significant benefits in terms of reduced time needed for water collection.  This will increase time available 
for women for income-generating activities and household labor, andðin the case of girlsðeducation, 
which increases economic opportunities. 

 
Positive environmental impacts: 

¶ Avoiding depletion of aquifers and allow for continuous water-consumption based on aquifer carrying 
capacity 

¶ Avoiding salinization and increase of chemical particles (cadmium, arsenic, manganese; multi-element 
analysis and monitoring) via monitoring and respecting carrying capacities. 

¶ Enhancing nature-based solutions, which in turn, have a positive impact on biodiversity conservation. 

¶ Enriching the selection and variety of food crops following best practices in time and space. 

¶ Enhancing wind-breaks, hedges and rows of trees towards agro-forestry and enriched cultural landscapes, 
generating better long-term man-made ecosystem functioning when compared with mono-specific 
agricultural schemes. 

¶ Enhancing environmental awareness and community knowledge on eco-system functioning, ground-water 
recharge capacity, climate patterns and its relation to ground-water flow, nature-based solutions, and 
waste-water recycling.  

 
Project Beneficiaries  
 
Ultimately, the project ï across its five components relating to enhancing the GMS groundwater knowledge 
base (component 1), strengthening governance (component 2), co-development of community adaptation 
measures (component 3), transboundary knowledge exchange and consolidation (component 4) and 
capacity development (component 5) - benefits the lives and livelihoods of approximately 300 million people 
residing in the GMS, by enhancing their water-security, food-security, and food-commodity-production capacities 
in consideration of climate change factors. It also indirectly benefits consumers of agricultural crops produced in 
the GMS, via generating a more sustainable crop-production capacity in times of increased climate issues.  
 
The five components are closely interlinked so as to ensure the delivery of sustainable long-term impact: 

¶ Component 1 helps build the knowledge base for groundwater management in the GMS, thereby 
consolidating the basis for project decision-making.  

¶ Component 2 strengthens the application of that knowledge base in the local context through delivery of 
locally appropriate co-developed adaptation guidelines.  

¶ Component 3 puts these guidelines into practice through the development of cost-effective, locally 
appropriate adaptation measures owned and operated at the community level.  

¶ Component 4 connects the projectôs local-level adaptation measures with the national and subregional 
transboundary water management context, ensuring uptake of project approaches and creating an 
enabling environment for replication of results and achievements.  

¶ Component 5 supports all levels of project action with targeted capacity development, training and support.  
 
Expressed in quantifiable benefits at the community level, project activities under component 2 and 3, supported 
by component 5, will directly benefit 1,700 people, 680 of whom are women.  
 
Furthermore, activities under component 1, 2, 3, 4 and 5 will benefit 1,449,000 people, 579,00 of whom are 
women living in the pilot communities through improved GW management,  




