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DanubianDanubian Lowland AquiferLowland Aquifer

The main characteristics of Danubian Lowland area :

Unique groundwater resources
– high permeable gravel-sand Quaternary sediments
– thickness of alluvial aquifer more than 300 m
– the aquifer is recharged by water from the  Danube river 

during the whole year 
– excellent groundwater quality

Unique floodplain ecosystem

Extensive human activities
– agriculture, forestry, industry, tourism
– Gabčíkovo Hydroelectric Power Project



Objectives of Objectives of GabcikovoGabcikovo--Nagymaros Nagymaros Hydroelectric Power Project Hydroelectric Power Project 

1.1. Flood ControlFlood Control

2.2. Navigational Navigational 
ImprovementsImprovements

3.3. Production of Production of 
Electrical Electrical 
EnergyEnergy

4.4. Positive Positive 
Environmental Environmental 
ImpactsImpacts



Project Project 
LayoutLayout

CrossCross--sectionsection
of Danube regionof Danube region

Hydropower StationHydropower Station
and and Navigation LocksNavigation Locks

FloodFlood--plainplain

Waterworks Capacity:Waterworks Capacity:
•• RusovceRusovce 2480 l/s2480 l/s
•• KalinkovoKalinkovo 8850 l/s50 l/s
•• Šamorín        Šamorín        900 l/s900 l/s
•• Gabčíkovo  Gabčíkovo  1040 l/s1040 l/s

Waterworks wells at Waterworks wells at ŠŠamoramorínín



Basic Input for DBasic Input for Decision Makingecision Making

Groundwater and Environmental Management in the area is based on :

Monitoring
– surface water and groundwater regime
– surface water and groundwater quality
– quality of river bed sediments
– soil moisture regime in the aeration zone
– biota (flora and fauna) including forestry

Data interpretation using numerical modeling
– groundwater flow and quality
– surface water hydrodynamics, sediment transport and quality of 

water in the river, river branch system, and reservoir
– agricultural modeling, pumping test modeling, etc.



Joint SlovakJoint Slovak--Hungarian Hungarian MonitoringMonitoring

Agreement between the Government of the Slovak Republic
and the Government of Hungary about Certain Temporary Measures
and Discharges to the Danube and Mosoni Danube, signed on April 19, 1995:

Increase of water discharge into the Mosoni Danube and river branches 
from 20 to 43 m3/s via the Čunovo intake structure

Increase the discharge into the main Danube downstrean from the 
Čunovo weir to 250-600 m3/s (400 m3/s on average)

Construct an underwater weir in the main Danube at Dunakiliti to 
supply Hungarian river branches with water (130 m3/s)

Collect and exchange environmental monitoring data which are 
necessary for an analysis of the impact of the mentioned measures
(Joint Slovak-Hungarian Monitoring of Environmental Impacts)

Prepare National annual reports and Joint annual reports



Joint Joint 
MonitoringMonitoring

Surface Surface 
waterwater

quantityquantity

Groundwater regimeGroundwater regime Biota, Forest, Soil MoistureBiota, Forest, Soil Moisture
River bedRiver bed
sedimentssediments

Surface water qualitySurface water quality

Groundwater qualityGroundwater quality



Joint Monitoring Joint Monitoring –– Surface Water QuantitySurface Water Quantity

KomarnoKomarno

Seepage CanalSeepage Canal

MedvedovMedvedov

DobrohostDobrohost

Male Male PaleniskoPalenisko

DevinDevin

GabcikovoGabcikovo

Cunovo Cunovo reservoirreservoir

Mosoni Mosoni DanubeDanube

BratislavaBratislava



Surface and Ground Water Level MonitoringSurface and Ground Water Level Monitoring

KomarnoKomarno

CunovoCunovo reservoirreservoir

GabcikovoGabcikovo

BratislavaBratislava



Joint Monitoring Joint Monitoring –– Ground Water RegimeGround Water Regime

KomarnoKomarnoSapSap

BratislavaBratislava



Ground Water Level Contour Lines (2000)Ground Water Level Contour Lines (2000)

Cunovo Cunovo reservoirreservoir

SapSap

19921992 19931993

KomarnoKomarno

RusovceRusovce



Ground Water Level Differences 1962/1992Ground Water Level Differences 1962/1992

Cunovo Cunovo reservoirreservoir

BratislavaBratislava

SapSap

KomarnoKomarno



Ground Water Level Differences 1992/1998Ground Water Level Differences 1992/1998

Cunovo Cunovo reservoirreservoir

BratislavaBratislava

SapSap

KomarnoKomarno



Ground Water Level Differences 1993/2000Ground Water Level Differences 1993/2000

Cunovo Cunovo reservoirreservoir

BratislavaBratislava

SapSap

KomarnoKomarno



Joint Monitoring Joint Monitoring –– Surface Water QualitySurface Water Quality

KomarnoKomarno

Seepage CanalSeepage Canal

MedvedovMedvedov

DobrohostDobrohost

Cunovo Cunovo reservoirreservoir

SapSap

Mosoni Mosoni DanubeDanube

BratislavaBratislava
18 mg/l18 mg/l

30 mg/l30 mg/l



Joint Monitoring Joint Monitoring –– Ground Water QualityGround Water Quality

RusovceRusovce

18 mg/l18 mg/l

30 mg/l30 mg/l



Joint Monitoring Joint Monitoring –– River Bed SedimentsRiver Bed Sediments

ReservoirReservoir

Danube RiverDanube River
Bypass CanalBypass Canal



Joint Monitoring Joint Monitoring –– Soil MoistureSoil Moisture

Groundwater levelGroundwater level

Soil moistureSoil moisture



Joint Monitoring Joint Monitoring –– Forest MonitoringForest Monitoring

Poplar I 214 Poplar I 214 -- Cumulative Girth GrowthCumulative Girth Growth ((19991999))

11stst growth classgrowth class



Joint Monitoring Joint Monitoring –– Biological MonitoringBiological Monitoring

Hygrophilous SpeciesHygrophilous Species

Ostrovné LúčkyOstrovné Lúčky



ModelingModeling



Modeling examples in Danubian Lowland area :

Modeling infiltration from riverModeling infiltration from river
Modeling conservative and reactiveModeling conservative and reactive
transport in groundwatertransport in groundwater
Modeling groundwater flow towardsModeling groundwater flow towards
municipal waterworks wellsmunicipal waterworks wells
Modeling surface water hydrodynamics and Modeling surface water hydrodynamics and 
sediment transport sediment transport (Project PHARE EC/WAT/1)(Project PHARE EC/WAT/1)

Pumping test modelingPumping test modeling

Groundwater ModelingGroundwater Modeling



Goals of interpretation :

Hydrogeological characteristics of aquifer

Boundary conditions

Equipotential lines, streamlines and retention 
times

Water balance

Modeling infiltrationModeling infiltration
from riverfrom river inin vertical profilevertical profile



Modeling infiltrationModeling infiltration
from riverfrom river inin vertical profilevertical profile

StreamlinesStreamlines

GravelGravel
Sandy Sandy 
clayclay

Impermeable Impermeable 
boundaryboundary

Equipotential Equipotential lineslines
Well screenWell screen



Goals of interpretation :

Migration parameters of aquifer
(dispersivity, active porosity)

Changes of groundwater quality
caused by seasonal variations of
surface water quality 
(e. g. chlorides in Danube river)

Modeling conservative transportModeling conservative transport
in groundwaterin groundwater



Modeling conservative transportModeling conservative transport
in groundwaterin groundwater

Saisonal Saisonal fluctuation of chloridefluctuation of chloride
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2/962/96
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Goals of interpretation :

Kinetics of microbially mediated
redox processes
(e. g. aerobic respiration, denitrification)

Reactivity of aquifer sediments
(e. g. oxidation of organic carbon,
reductive dissolution of Mn-oxides)

Modeling reactive transportModeling reactive transport
in groundwaterin groundwater



Modeling reactive transportModeling reactive transport
in groundwaterin groundwater

DenitrificationDenitrification

Aerobic respirationAerobic respiration

Dissolution of Dissolution of MnMn--oxidesoxides



Modeling reactive transportModeling reactive transport
in groundwaterin groundwater

DenitrificationDenitrification
Dissolution of Dissolution of MnMn--oxidesoxides

Aerobic respirationAerobic respiration



Modeling Modeling 33--D D groundwater flowgroundwater flow towards towards 
municipal waterworks wellsmunicipal waterworks wells

Goals of interpretation :

Place of infiltration

Zone of 50-day retention time

Water devide
(for individual exploited wells and whole waterworks well system)

Hygienic protection zones



Modeling Modeling 33--D D groundwater flowgroundwater flow towards towards 
municipal waterworks wellsmunicipal waterworks wells

Zone of 50Zone of 50--day retention timeday retention time

Municipal wellsMunicipal wells

Place of infiltrationPlace of infiltration



Modeling surface waterModeling surface water
(Project PHARE/EC/WAT/1, 1995)(Project PHARE/EC/WAT/1, 1995)

Goals of interpretation :

Hydrodynamics
(surface water flow velocities, depth of water,
flooded areas)

Sediment transport
(places of sedimentation and erosion,
thickness of river bed deposits)

Water flow guiding structures

Surface water quality



Modeling surface water in the reservoirModeling surface water in the reservoir

WaterworksWaterworks

Water flow guiding structuresWater flow guiding structures

Place of infiltration
Place of infiltration



Modeling flow velocities in the reservoirModeling flow velocities in the reservoir

Water flow guiding structuresWater flow guiding structuresFlow velocitiesFlow velocities

Project PHARE/EC/WAT/1, 1995Project PHARE/EC/WAT/1, 1995



Place of sedimentation and thickness of depositsPlace of sedimentation and thickness of deposits

Modeling sediment transport in the reservoirModeling sediment transport in the reservoir

Project PHARE/EC/WAT/1, 1995Project PHARE/EC/WAT/1, 1995



Interpretation of pumping test :

Constant or variable pumping rate
and drawdown

Hydrogeological characteristics of aquifer
(non-uniform stratified aquifer under confined, leaky
or unconfined conditions)

Characteristics of pumping well
(e. g. radius and depth of well, well loss, position of screen)

Influence of precipitation and evapotranspiration

Pumping test modelingPumping test modeling



Pumping test modelingPumping test modeling

Impermeable boundaryImpermeable boundary

RiverRiver

No boundaryNo boundary



EExamplesxamples of water related managementof water related management

Hydraulic guiding Hydraulic guiding 
structuresstructures

Protected shallow water areasProtected shallow water areas
For water fowels For water fowels and and recreationrecreation

WaterWater supply ofsupply of
river branchesriver branches

Polder filledPolder filled
with gravelwith gravel

Sealed bottom of reservoirSealed bottom of reservoir Municipal wellsMunicipal wells
Seepage canalSeepage canal
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PowerPower--stationstation and and weirsweirs
Water supply of Old DanubeWater supply of Old Danube

Submerged weirSubmerged weir

KalinkovoKalinkovo

ŠamorínŠamorín

RusovceRusovce



Thank you for your attention . 

see the publications see the publications and and documents documents available at :available at :

WWW . GABCIKOVO . GOV . SK / DOC /WWW . GABCIKOVO . GOV . SK / DOC /

For more detailsFor more details

PublicationsPublications



DocumentsDocuments

Documents available at WWW.GABCIKOVO.GOV.SK :

Treaty between the Hungarian people’s republic and Czechoslovak 
socialist republic concerning the construction and operation of the 
Gabčíkovo-Nagymaros system of locks (1977)

Judgement of the International Court of Justice (1997)

Agreement between the government of the Slovak Republic
and government of the Republic of Hungary concerning certain 
temporary technical measures and discharges in the Danube and 
Mosoni branch of the Danube (1995)

Statute on the activities of the Nominated Monitoring Agents

National Annual Report on the Environment Monitoring on the 
Slovak Territory (1999, 2000)

Joint Annual Report on the Environment Monitoring (1999, 2000)


