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Figure 1: First idea of conceptual hydrogeological model

Učja aquifer represents a karstic aquifer, which may contain very large amounts of quality groundwater, and could in the future represent an important source for 
drinking water or commercial use as well as it could be used as a signi�cant water resource for cross-border supply. Through the postdoctaral project the �rst com-
prehensive survey of Učja aquifer is carried out and thereby the base data for connection across border are prepared.

Location:
Učja Valley is located in north-western Slovenia, on the border with the Repub-
lic of Italy, and also extends across the border to Mount Musi on the Italian side. 
Due to many natural features, the valley is protected as a natural value of na-
tional importance.
The investigated area is bounded by mountain ridge on the southern and 
northern strains; the ridge of Kobariški stol with the highest peak of Stol (1673 
m) in the south and the ridge with the peak Veliki Muzec (1721 m) as a part of 
the Kanin Mountains in the north. The western border de�nes the state border 
between Republic of Italy and Slovenia, and Soča Valley at the Žaga settlement 
in the east. 

Conceptual hyadological model - idea (Figure 1):
The main aquifer of Učja Valley is structurally separated by the W-E oriented 
fault in the south and the trust in the north (Figure 1). These structures are 
probably not complete hydrological barriers therefore, the Učja Valley can 
supply water also from higher parts of the Kobariški stol and Kanin Mountains. 
In the east, the hydrological barrier represents the Idrija fault.
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Importance of geological aspects of karstic aquifer for vulnerability 
assessment: case study of Učja Valley, NW Slovenia
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Hydrogeochemical and isotopic analyses:
In order to determine the dynamics of groundwater in the area of the aquifer of Učja 
Valley, a polygon of sampling locations of groundwater was made (Figure 3 and 4), where 
the monitoring of physico-chemical parameters, geochemical and isotopic composition 
of water is carried out. Physico-chemical parameters (EC, T, pH) are measured monthly, 
while geochemical (anions, cations) and isotopic (δ   O, δD, δ   C     ) analyzes seasonally. Sta-
tistical analyzes and geochemical modeling of the results will give an information of geo-
chemical composition of groundwater under di�erent hydrological conditions.

Figure 2: Simpli�ed geological map of investigated area (compiled from Buser, 1986; 
Premru, in Brenčič et al., 2001; personal 1:5000 mapping)

Figure 3: Positions of sampling locations of groundwater in selected sources in Učja 
Valley
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Figure 4: Sampling locations of groundwater
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Lithological aspect (Figure 2):
Potential aquifers of investigated area comprise Triassic dolomites (T      ) and the carbon-
ate sequence of Triassic and Jurassic rocks, predominately limestones (T    & J). Upper Cre-
taceous to Paleocene formation (K   & Pc) is composed of basal limestone breccias overlain 
by alternating carbonate and silicycliclastic turbidites and marls (�yshoid facies). While 
basal breccia is a part of a large karstic fractured aquifer, the succeeding part of formation 
represent a hydrological barrier and signi�cantly in�uence to the groundwater �ow.

Structural aspect: 
The recognition of geological structure is based on the special mapping method adopted 
for the karstic realm. The methodology describes three degrees of tectonic fracturing in 
carbonates; crushed, broken, and �ssured/fractured zones (Čar 1982; Čar & Pišljar 1993). 
These zones were found to be important factor for groundwater �ow. Where the crushed 
zones are developed, the faults act as barriers, while �ssured zones are signi�cantly more 
permeable. An important hydrogeological role was proposed also for so-called de�ector 
faults (Šušteršič et al. 2001, Šušteršič 2006) which solely hinder streaming through them 
and redirect water in the main channels (caves) along the faults. Such fault can be also W-E  
orientated fault on the southern slopes of the Učja Valley.


