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SUMMARY 

The «European Union Water Initiative Plus for Eastern Partnership Countries (EUWI+)» project 
addresses existing challenges in implementation of efficient management of water resources and in 
particular the water monitoring capacities. A recent study of 2019 identified eight groundwater bodies 
(GWB) in the Dnipro River Basin of Ukraine which are transboundary linked with six corresponding 
GWBs in the Pripyat and Dnieper River Basins of the Republic of Belarus. As some of GWBs are 
considerably large, the next research has focused on identifying those sub-parts of the GWBs in Ukraine 
which are subject to transboundary groundwater interaction. It was established that conditions for 
groundwater resources formation in the transboundary Ukraine-Belarusian zone in the Dnipro basin are 
very favorable, because groundwater recharge occurs on the territory of Ukraine, where the territory is 
sparsely populated and human pressure is minimal. The impact from dispersed small water users that 
extract groundwater in transboundary zone is negligible. So, both the quantitative and the qualitative 
status of the GWBs in the transboundary area are predominantly good. At the same time, there are 
common problems to be solved which require groundwater monitoring restoration and its coordination 
with the Belarusian side. 

 



  

 
 Geoinformatics 2021 

11-14 May 2021, Kyiv, Ukraine 

GEOINFORMATICS 2021

Introduction. Water is an important component of the natural environment, without which life on Earth 
is unthinkable. Water resources, given the steady climate change and the trend of increasing pressure 
on them, need to be studied and protected. In this situation, groundwater becomes the only reliably 
protected source of drinking water supply to the population. Ukraine has significant drinking 
groundwater resources associated with Archaean, Proterozoic, Paleozoic, Mesozoic and Cenozoic 
rocks, which according to regional estimates amount to 61,689.2 thousand m3/day and are developed at 
1,469 sites in 702 deposits (Groundwater status, 2020).  
Some of these water-bearing systems are transboundary. They usually bring together many consumers 
from two or even more countries exploiting shared aquifers. Therefore, the study of transboundary 
groundwater resources, ensuring their sustainability and sound management and use is becoming 
important. In particular, this applies to the border area between Ukraine and Belarus.  
The “European Union Water Initiative Plus for Eastern Partnership Countries (EUWI+)” involves six 
eastern neighbors of the EU: Armenia, Azerbaijan, Belarus, Georgia, Moldova and Ukraine. The 
EUWI+ project addresses existing challenges in both development and implementation of efficient 
management of water resources and in particular the water monitoring capacities. A recent study of 
2019 identified eight groundwater bodies (GWB) in the Dnipro River Basin of Ukraine which are 
transboundary linked with six corresponding GWBs in the River Basins of the Pripyat and the Dnieper 
of the Republic of Belarus. As some of the GWBs are considerably large, we needed to identify those 
sub parts in Ukraine which are subject to transboundary groundwater interaction. 
 
Methods of investigation.  European Commission Common Implementation Strategy for the Water 
Framework Directive (2000/60/EC) Guidance documents: No. 2 “Identification of Water Bodies”; No. 
9 “Implementing the Geographical Information Systems (GIS)”and No. 15 “Monitoring of 
groundwater” were used to accomplish the assigned tasks. In the process of working on the project State 
Hydrogeological Maps (scale 1: 200 000), State Balances of Minerals (Drinking and Industrial Water), 
data on observation points of the State groundwater monitoring network were provided by the State 
Enterprise "Ukrainian Geological Company", as well as geological fund literature sources were used. 
The work was performed by collecting, summarizing and analyzing information on the hydrogeological 
conditions of the transboundary 50-km zone within the Dnipro basin, vectorization of cartographic 
materials, creation and replenishment of a cartographic database in GIS. 
 
Research results. During the previous period, 8 transboundary groundwater GWBs were identified on 
the part of Ukraine (Goshovskyi et al., 2019) and 6 - on the part of Belarus. The result of the comparison 
of these common GWBs is shown in Table 1. By agreement of the parties, a cross-border zone extending 
50 km from the state border between Ukraine and Belarus was recognized. In Ukraine, the identified 
GWBs in the transboundary 50-km zone are located within three first-order hydrogeological structures: 
the Hydrogeological region of the Ukrainian Shield, the Volyno-Podilskyi and the Dniprovsko-
Donetskyi artesian basins. This area belongs to the zone of excessive moisture and, accordingly, 
favorable conditions for groundwater infiltration. The groundwater reserves formation is provided by 
dynamic resources formed as a result of infiltration of precipitation. The general regional underground 
runoff is directed from the large positive structure of the Ukrainian Shield to the north, west and east to 
the artesian basins.  
The results of spatial comparison of transboundary GWBs are presented in Figure 1. 
As can be seen, the geological boundaries of these GWBs considered in adjacent areas are close to each 
other, which will allow to select transboundary corridors, determine the impact and justify the location 
of the monitoring network. 
In the transboundary 50-km zone, unconfined GWBs are vulnerable to pollution, as they are practically 
unprotected by natural indicators due to the fact that the rocks of the aeration zone are characterized by 
low thickness (from several to 20-30 m) and mostly sandy composition. For this reason, groundwater 
is often contaminated with nitrates, mainly within settlements.  Confined GWBs are mostly reliably 
protected from pollution, because in their roof water-resistant sediments with a thickness of more than 
10 m occur. As a rule, confined GWBs are also protected by hydrodynamic indicators. Risks can arise 
only in the area of depressive funnels formation, when there is a prerequisite for the flow into the GWB 
of water from other aquifers with high mineralization or with high pollutants content. 
To study the transboundary impact from GWBs operation in the transboundary zone, the authors 
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calculated the radius of impact from the existing groundwater intakes operation. 
 

Table 1 - Comparison of the transboundary GWBs identified in Ukraine and Belarus 
Belarus Ukraine 

Code and geol. 
index of GWB 

GWB Code and geol. index 
of GWB 

GWBs 

BYPRGW0001 
bIV 

GWB in Holocene bog aquifer UAM5.1GW0001 
bP 

Group of GWBs in bog 
Quaternary sediments 

BYPRGW0002 
aIV,aIIIpz, 

laIIIpz 

GWB of Quaternary age 
(Holocene alluvial, Poozersky 

alluvial Poozersky lake-alluvial 
aquifers) 

UAM5.1GW0002 
аР 

Group of GWBs in alluvial 
Quaternary sediments 

BYPRGW0005 
fIIds 

GWB of Quaternary age 
(water-bearing Dnieper over-
moraine fluvioglacial aquifer) 

UAM5.1GW0003 
fIIds 

Group of GWBs in water-glacial 
Quaternary sediments 

BYPRGW0006 
f,lgIbr-IId + 

(P+N) 

GWB of pre-Quaternary age 
(Berezina-Dnieper water ice 

Paleogene and Neogene complex) 

UAM5.1GW0013 
and 

UAM5.1GW0012 
Р and Р2 

Group of GWBs in terrigenous 
Paleogene sediments Group of 
GWBs in terrigenous Eocene 

sediments  
BYPRGW0007 

К 
GWB of Cretaceous age 

(Cretaceous carbonate-terrigenous 
aquifer) 

UAM5.1GW0014 
and 

UAM5.1GW0019 
К2 and  К1-2 

GWB in calcareous Upper 
Cretaceous sediments (sub-basin 

of the Prypyat) and Group of 
GWBs in terrigenous Alb-

Cenomanian sediments 
BYPRGW0009 

V+R2pn 
GWB of Upper Proterozoic age 
(Pinsk and Vendian terrigenous 

complex) 

UAM5.1GW0025 
pЄ 

GWB in effusive terrigenous 
Precambrian rocks 

 
Since the operation of water intakes within this zone occurs in a stationary filtration mode and the 
formation of groundwater reserves is provided due by dynamic resources formed as a result of 
infiltration of atmospheric precipitation, then to determine the radius of the influence of the operation 
of groundwater intakes, we used the value of river drainage module of 90% availability. At such values 
of the modulus of river flow formation, it occurs due to the underground flow.  At such values of the 
module, river flow formation is due to the underground flow. Within the transboundary area, the values 
of the average river drainage module of 90% availability are: 1.51-2.0; 2.01-3.0; 3.01-4.0 dm3/sec*km2  
(Figure 2). 
The area of a possible depression funnel was determined, which is formed during the operation of water 
intake structures according to the formula:  

,
M

Q
S               (1) 

where: 
S – area of depression funnel formed by operation of water intake, km2; 
Q – reserves (for deposits) or extraction (for water intakes with unconfirmed reserves) of 
groundwater, dm3/sec; 
M – river drainage module of 90% availability, dm 3/sec*km2. 
In the presence of the depression funnel, the radius of influence of the operating water intake was 
calculated according to the formula: 

,

S

R        (2) 

where: 
R radius of influence, km; 
S – depression funnel area, km2. 
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Figure 1  The results of transboundary GWBs spatial comparison 

 
The regime of unconfined Quaternary GWBs is almost natural; they are recharged by infiltration over 
its entire area of their distribution. Groundwater is used in rural areas for domestic needs, where water 
extraction is carried out by dispersed water intakes of low productivity, so transboundary impact on 
quantitative and qualitative indicators is not expected. 
The GWBs in the Paleogene, Cretaceous and Precambrian sediments, which are classified as 
transboundary, are reliably protected by aquitards in their roofs and contain good quality water, which 
is recharged mainly by infiltration of precipitation. 
Among the Paleogene GWBs  the most common is the aquifer in terrigenous Eocene sediments, which 
in the 50-km Ukraine`s zone bordering Belarus is the principle one and is actively operated for 
centralized water consumption in the Dniprovsko-Donetskyi artesian basin.  
In the Cretaceous sediments, 2 objects were identified as transboundary GWBs: GWB in the carbonate 
sediments of the Upper Cretaceous and GWB in terrigenous sediments of the Albian-Cenomanian. The 
first of them stands out in the western part of the 50-km transboundary zone within the Volyno-
Podilskyi artesian basin. Water-bearing sediments are represented by fissured marl-chalk rocks of the 
Turonian-Maastrichian stages. The group of GWBs in terrigenous deposits of the Albian-Cenomanian 
is distributed in the east of the 50-km transboundary zone within the Dniprovsko-Donetskyi artesian 
basin. Taking into account the absence of consistent aquitards between the Albian and Cenomanian 
sediments, a single aquifer is distinguished in their strata. 
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Figure 2 Average river drainage module of 90% availability in transboundary zone 
 
GWB in effusive-terrigenous rocks of the Precambrian is associated with the formations of the 
Volynska Series of the Lower Vendian and the Poliska Series of the Middle-Upper Riphean. Although 
the Precambrian sediments within the Ukrainian transboundary 50-km zone are distributed in a 
continuous strip from the slopes of the Ukrainian Shield in the east to the border of the Dnipro basin in 
the west, however, for household and drinking needs, the aquifer in Precambrian rocks is used only 
within the western slope of the Ukrainian Shield - in its shallow occurrence areas. In this strip of 9-50 
km wide, on the border with the Ukrainian Shield, it stands out as the GWB in the Precambrian effusive-
terrigenous rocks. 
The forecast of transboundary impact, taking into account the maximum possible productivity at the 
existing water intakes with approved operational reserves, indicates that the radius of influence for the 
Eocene aquifer is only 3.54-9.38 km, for the Upper Cretaceous - 2.7-5.3 km, for the Albian-Cenomanian 
- 2.8-6.7 km, for the Precambrian - 1.7-2.3 km. The distance from the existing water intakes to the state 
border of Ukraine with Belarus is 12-50, 7-50, 20-50, 30-35 kilometers, respectively.  
Recommendations and conclusions. The conditions for groundwater resources formation in the 
transboundary Ukraine-Belarusian zone in the Dnipro basin are very favorable. This is due to the fact 
that groundwater recharge occurs on the territory of Ukraine, where the anthropogenic pressure is 
minimal. The impact from dispersed small water users that develop groundwater in transboundary zone 
is negligible. So, both the quantitative and the qualitative status of the GWBs in the transboundary area 
are predominantly good. This is also confirmed by the result of 30-50 years’ experience of water intakes 
operation on this territory, which indicates that today there are no reasons for the deterioration of GWBs 
status. 
 At the same time, there are a number of common problems, including the consequences of the accident 
at the Chernobyl nuclear power plant, which requires the restoration of full-scale monitoring of 
groundwater and its coordination with the Belarusian side. The results of this work will form the basis 
for planning and conducting monitoring of transboundary GWBs.  
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