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Document summary 

Building the capacity of stakeholders to manage and maintain good status of transboundary 

groundwater is based on the organization of 7 interactive training in all target regions, including those carried 

out during 3 study visits. Trainings were based on an innovative method, which includes the principle of "learning 

by doing", when all participants take part in a joint action, benefiting from improved skills. As a result, 

stakeholders have learnt in practice the effects of a harmonized monitoring and joint assessment of the state of 

transboundary groundwater and the use of tools and resources of the EU-WATERRES integrated platform as 

well as the Program for the protection of transboundary groundwater against pollution and depletion. 
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Preface 

In an era marked by increasing interconnectedness and the imperative for sustainable resource 

management, the importance of transboundary groundwater management cannot be overstated. 

This report delves into the most important aspects of the topic by summarizing the key products 

available for the stakeholders that had been developed and promoted during the stakeholders 

meetings and workshops. 

As our world faces complex challenges associated with water scarcity, climate change, and the 

intricacies of shared aquifers, the need for sophisticated understanding of transboundary 

groundwater management has never been more pressing. Stakeholders, ranging from governmental 

bodies to local communities, to NGOs, play a crucial role in safeguarding this vital resource. 

Recognizing this, the report explores innovative training methods designed to empower these key 

actors with the knowledge, skills, and tools required to navigate the intricate landscape of 

transboundary groundwater governance effectively. 

Through an exploration of cutting-edge training strategies, case studies, and best practices, this 

report aims to contribute to the ongoing discourse on sustainable water resources management. By 

fostering a culture of continuous learning and adaptation, we aspire to inspire positive change in the 

way stakeholders approach the challenges of transboundary groundwater management, ultimately 

leading to enhanced resilience, cooperation, and the preservation of this invaluable shared resource. 

We extend our gratitude to the contributors, researchers, practitioners whose insights have shaped 

not only this report but also our main product – Map Portal. We hope it serves as a valuable resource 

for all those committed to securing a sustainable and equitable future for transboundary aquifers. 
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Water Balance Calculation for a Transboundary Aquifer System between Estonia 

and Latvia 
Within the framework of the EU-WATERRES project, specialists from Estonia and Latvia collaborated 
to develop a hydrogeological model (45,000 km²) for a cross-border area, employs a 3D MODFLOW-6 
model with 11 layers, calibrated for transient conditions. Calibration results show a reasonable fit, 

with RMSE values of 4.5 m for water levels and 0.6 m³/s for stream baseflows.  

Water balance analysis reveals dynamic interactions in aquifer systems. The Quaternary aquifer 

primarily receives recharge from precipitation and inflow from Upper-Devonian and Upper-Middle-
Devonian aquifers, discharging primarily to streams. Transboundary groundwater flow across the 

Estonian-Latvian border varies, with bidirectional flows in the Quaternary aquifer and predominant 

flow from Latvia to Estonia in the Upper-Middle-Devonian aquifer. 

Refined hydraulic conductivities, ranging from 0.2 m/d to 5 m/d for the Quaternary aquifer, 0.3 m/d 
to 50 m/d for the Upper-Devonian aquifer, and 0.8 m/d to 6 m/d for the Upper-Middle-Devonian 
aquifer, enhance model reliability. Various boundary conditions simulate interactions with the Baltic 

Artesia Basin, surface water bodies, and anthropogenic influences from pumping wells.  

Water balance analysis emphasizes groundwater's crucial role in sustaining baseflow in surface water 
bodies. The active water exchange zone, up to the Narva confining unit, is identified as sensitive to 

pollution and climate change. 

In conclusion, the calibrated hydrogeological model provides valuable insights into groundwater 
dynamics, cross-border flow, and water balance in the Baltic Sea coastal region. The refined model is 

a robust tool for groundwater management, environmental assessments, but localized models are 
necessary for pollution flow analysis in specific areas. The model serves as a foundation for 

understanding and managing groundwater resources in this complex coastal landscape.  
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Groundwater vulnerability to pollution assessment using the modified DRASTIC  

method 
Groundwater protection is crucial in order to ensure the long-term quality and sustainability of the 
resource. Groundwater vulnerability assessment provides crucial information for effective land 
planning and environmental decision-making. Various methods, including the widely used overlay-

index method, are employed to create groundwater vulnerability maps. 

The DRASTIC method is a vulnerability assessment approach, which employs a weighted sum of 

seven parameters (depth to water, recharge, aquifer type, soil type, topography, impact of the 
vadose zone, and hydraulic conductivity) to determine vulnerability. Parameters have weights from 1 

to 5 based on their impact on pollution potential. Adjustments to the DRASTIC method were made to 
account for Quaternary sediments, which in many cases, make the main useful (first bedrock) aquifer 
confined in the Estonian-Latvian transboundary area. Parameters such as Quaternary sediment type, 

thickness of Quaternary deposits, and depth to the piezometric head compared to the bedrock 
surface were added to make the assessment more precise. Additionally, the real pollution risk is 
determined by combining the DRASTIC formula with the land use parameter rating using Corine land 

use data. 

As a result, vulnerability maps and real pollution risk maps of both the Quaternary, and main useful 

aquifer were made in the Estonian-Latvian transboundary area. The DRASTIC method, with its 

comprehensive parameters and adjustments for specific geological conditions, serves as a valuable 

tool in identifying and mitigating potential pollution risks, ensuring the protection and sustainability 

of this crucial water resource. 
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Factors determining the resources of the Poland-Ukraine transboundary 

groundwater reservoir 
The transboundary groundwater reservoir shared between Poland and Ukraine stands as critical 

natural resource,, essential for sustaining ecosystems, supporting agriculture, and meeting the water 

needs of both nations. Dear Jacek, 

The assessment of the Polish-Ukrainian cross-border aquifer system and groundwater abstraction 

reveals critical insights into renewable resources and potential threats. Guided by the Water 

Framework Directive, the study emphasizes the renewability of groundwater resources and 

environmental constraints. Advanced hydrodynamic modeling, based on the general groundwater 

flow equation, is employed to capture the complexity of the aquifer system in the diverse borderland 

regions. 

A notable revelation is the significant scale of unregistered groundwater abstraction in rural towns 

on both sides of the border, surpassing registered amounts. The model successfully incorporates this 

unreported consumption, highlighting the need for accurate resource assessments. Simulation 

scenarios illustrate potential consequences of groundwater exploitation, with a focus on the Lviv 

intake area in Ukraine showing a potential drawdown, emphasizing the importance of cautious 

management. 

Water balance components, including interstate exchange, reveal imbalances between Poland and 

Ukraine. The assessment extends to estimating available resources, considering restrictions on 

exploitation. Results emphasize varying resource availability across administrative units, particularly 

in the sensitive San catchment area. 

In conclusion, the project lays a crucial foundation for understanding the transboundary aquifer 

system, addressing concerns such as unregistered consumption. Findings inform future initiatives, 

including the "GroundWater-Union" project, aiming to develop sustainable cross-border 

groundwater resource infrastructure. This collaborative effort seeks responsible management for the 

benefit of both nations, marking a significant step towards ensuring the long-term viability of this 

shared vital resource. 
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1. The implementation of the EU  aterres pro ect allo ed the identification of

transboundary a uifers, assessment of their resources and the risk of deterioration of

their  uantitative status.

2. The main factor determining the  uantitative status of ground ater in the Poland 

Ukraine transboundary area is unregistered abstraction, especially in Ukraine.

3. In Ukraine, only 16  of the population uses group  ater supplies, and unregistered

consumption from individual  ater intakes is more than t ice as high as the reported

data.

4. The assessment of available  ater resources  as used in analyzes of the potential for

the development of municipal ground ater intakes in P  UA border communes.

 . The results of the calculation of the resources of transboundary a uifers of the P  UA

border initiated a ne  pro ect under Interreg  E T Poland  Ukraine              
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How can Map Portal be useful to me? Short intro to the data layers.  
The main product of the EU-Waterres project is the Map Portal where you can easily find many 

useful information that can help you in your daily tasks if you are involved into water management 

process in transboundary areas. The first information that is available to every user is thematic maps 

that  can be divided into 4 groups: 1) Maps of hydrogeological parameters, 2) Maps of groundwater 

exploitation, 3) Maps of groundwater sensitivity and quality, and 4) Base map - Open Street Map and 

Corine Land Cover, and in the Ukrainian part its original version. The thematic layers have been 

prepared for both pilot areas – Polish- Ukrainian and Estonian – Latvian.  

The basic map compositions have already been prepared for the user. Of course it is possible to mix 

them add new ones, remove layers that are not needed any more. The set of basic compositions 

differs slightly depending on the selected pilot territory: Polish-Ukrainian or Estonian-Latvian. It 

depends on some features of these territories. For instance, there are the buried valleys in Estonia-

Latvia but this layer is not present in Poland – Ukraine. That is because there are no such structures 

in this area.  

Another information that can be obtained from the portal is the geological map. It is worth to 

mention that the geological map  of the Polish – Ukrainian borderland is the very first map based on 

the harmonized data between both countries.  

Another valuable information on the portal is the groundwater monitoring network of both pilot 

areas. In total it contains the data from over 100 monitoring points. Each monitoring point has it`s 

“business card”. The basic information about the borehole, like its location, type of the groundwater 

table, when the point had been drilled, type of data that are available for this point, can be found 

here.  

In terms of quantity data – they are already available for all the points from the database. It means 

that you can get the information about the position of groundwater table level variations in time. 

Our data cover the period of time from early 2000s till the end of 2021. If needed, you can generate a 

graph of groundwater table level fluctuations.  

On the Polish-Ukrainian pilot territory there is a layer with the cross-sections lines drown on the map. 

Some hydrogeological information were also included on the sections.  

All functionalities have been presented and discussed in details in the report “Coherent spatial 

database” that is also available on the project website. 
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