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Reference: 
World Map of groundwater resources
M  1:50 000 000; 
BGR & UNESCO, 2007 
(http://www.whymap.org)
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Slovenia:  20 273 kmSlovenia:  20 273 km22

Major groundwater basin:Major groundwater basin:
NE - Panonian basinNE - Panonian basin
W - river Po (including river Soča)W - river Po (including river Soča)

Area with complex hydrogeological structure:Area with complex hydrogeological structure:
NW - Italy, Austria NW - Italy, Austria → Alps, Dinarides→ Alps, Dinarides
  →→ SE - Balkan peninsulaSE - Balkan peninsula

Important groundwater resources are exploited:Important groundwater resources are exploited:
Dinaric karstDinaric karst
Fissured aquifersFissured aquifers
Alluvial aquifersAlluvial aquifers
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Methodology for dMethodology for delineation of Groundwater Bodies elineation of Groundwater Bodies 
(GWB) and Transboundary Groundwater bodies in (GWB) and Transboundary Groundwater bodies in 

SloveniaSlovenia
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Legal base: Legal base: WFD (Water Framework DirectiveWFD (Water Framework Directive, 2000, 2000))
Rules on methods for determining water bodies of groundwaterRules on methods for determining water bodies of groundwater (Ur.l.RS, 2003) (Ur.l.RS, 2003)
Rules of determining water bodies of groundwaterRules of determining water bodies of groundwater (Ur.l.RS, 2005) (Ur.l.RS, 2005)

Type of aquifer systems (adapted after BRGM, 2003):Type of aquifer systems (adapted after BRGM, 2003):

(1) (1)   Aquifer systems in alluvial sedimentsAquifer systems in alluvial sediments

(2) (2)   Aquifer systems in sedimentary rocks and unconsolidatedAquifer systems in sedimentary rocks and unconsolidated
            dominantly non-alluvial sedimentsdominantly non-alluvial sediments

(3) (3)   Aquifer systems in hydraulic complex system adapted to intensely folded mountain Aquifer systems in hydraulic complex system adapted to intensely folded mountain 
              zoneszones

(4) (4)   Aquifer systems in basement geological strataAquifer systems in basement geological strata

(5) (5)   Aquifer systems in low permeable strata and local and limited water resourcesAquifer systems in low permeable strata and local and limited water resources
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M  1: 250 000M  1: 250 000

Adapted after IAH Adapted after IAH 
(Struckmeier & Margat, 1995) (Struckmeier & Margat, 1995) 



www.geo-zs.si

Delineation of Groundwater Bodies (GWB) and Delineation of Groundwater Bodies (GWB) and 
Transboundary Groundwater bodiesTransboundary Groundwater bodies
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1.  Aquifer systems in alluvial sediments
     (intergranular porosity);
2.  Aquifer systems in sedimentary rocks and 
     unconsolidated dominantly non-alluvial sediments;
        a)  dominantly intergranular porosity;
        b)  dominantly karst porosity;
3.  Aquifer systems in hydraulic complex system 
     adapted to intensely folded mountain zones;
        a)  dominantly karst porosity;
        b)  dominantly fissured porosity;
4.  Aquifer systems in basement geological strata.
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Delineated Delineated TTransboundary ransboundary GroundGroundwater bodies between water bodies between 
Slovenia and neighbouring countries Croatia, Italy, Austria and Slovenia and neighbouring countries Croatia, Italy, Austria and 

Hungary on the Map of Europe M 1:1.500.000  Hungary on the Map of Europe M 1:1.500.000  

IV International Symposium on Transboundary Waters Management, Thessaloniki, Greece, 15th – 18th October 2008 IV International Symposium on Transboundary Waters Management, Thessaloniki, Greece, 15th – 18th October 2008 
Reference: Reference: Karrenberg, H., Karrenberg, H., et all. et all. 1970: Internationale 1970: Internationale 
Hydrogeologische Karte von Europa 1: 1.500.000Hydrogeologische Karte von Europa 1: 1.500.000..
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TTtransboundary transboundary groundgroundwater bodieswater bodies
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Reference: Brenčič, M., Poltnig, W., 2008: Podzemne vode Karavank – Reference: Brenčič, M., Poltnig, W., 2008: Podzemne vode Karavank – 
Skrito bogastvo; Grundwasser der Karawanken-Versteckter Schatz, Skrito bogastvo; Grundwasser der Karawanken-Versteckter Schatz, 
Ljubljana, GrazLjubljana, Graz

Reference: Lapanje, A. et all, Reference: Lapanje, A. et all, 2007: Geotermalni viri severne in 2007: Geotermalni viri severne in 
severovzhodne Slovenije (Geothermal resources of northern severovzhodne Slovenije (Geothermal resources of northern 
and north-eastern Slovenia)and north-eastern Slovenia). Ljubljana. Ljubljana



www.geo-zs.si

Austria

Slovenia

Joined hydrogeological maps Austria-Slovenia Joined hydrogeological maps Austria-Slovenia 
(1:250.000) (eWater WEB GIS portal) (1:250.000) (eWater WEB GIS portal) 

www.ewater.euwww.ewater.eu
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• 1 Transboundary Groundwater body (Karavanke) 1 Transboundary Groundwater body (Karavanke) isis bilaterally characterized  bilaterally characterized 
proposal (Slovenia & Austria)proposal (Slovenia & Austria) and and prepared for process of incorporation in  prepared for process of incorporation in 
River Basin Management Plan.River Basin Management Plan.

• 1 Transboundary Groundwater body (Slovenia & Croatia – Kvarner) – detailed 1 Transboundary Groundwater body (Slovenia & Croatia – Kvarner) – detailed 
delineation is made, but without bilateral characterization of Transboundary delineation is made, but without bilateral characterization of Transboundary 
GWB.GWB.

• The other Transboundary Groundwater bodies are still on level of The other Transboundary Groundwater bodies are still on level of 
characterizationcharacterization.. On the highest level are thermal aquifers between Slovenia  On the highest level are thermal aquifers between Slovenia 
and Austriaand Austria.. The future trilateral Transboundary Groundwater bodies can be  The future trilateral Transboundary Groundwater bodies can be 
expected.expected.

ConclusionConclusionss
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Thank Thank YYouou for Your attention  for Your attention !!
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