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Overview 

Mediterranean typical karst
area
Intercalated limestone with 
dolomite, thrusted on 
impermeable flysch
sequence
Karst aquifer behaves as 
fractured rock aquifer
Difficult to assess water 
levels, aquifer properties, 
available storage, 
groundwater flow direction
Use of remote sensing 
interpretation, geology 
mapping, geophysics 
(seismics and electric 
methods), tracers 
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Mediterranean Carbonate Platform
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Schematic geology

Condition for 
karstification:

• Thick carbonate 
deposits

• Intense tectonic 
deformation 
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Karst investigation methods

geological and morpho-structural analysis 
groundwater tracing tests (uranine)
hydrogeochemical methods (stable isotopes) 
hydrological research
geophysical investigation 
continual monitoring of physical-chemical 
parameters on main springs 
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Tracer testing 

Kuhta, M
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Vrulja

Mixing of 
cold-warm, 
saline-fresh 

water
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Ombla spring 
discharge point
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Caves –direct 
measurement

Speleological society, Croatia
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Red lake

282 m

-532m

250m

IAH- NSW, 14 August 2008



Case Study- Problem 

Water resource for the irrigation purpose 
Known permanent discharge springs
No permanent surface water 
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Methods 
Detailed geology mapping
Aerophoto structural interpretation 
Mapping of springs and wells
Geophysical methods: 

electromagnetic sounding 
electrical imaging  
seismic refraction
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Geology and hydrogeology mapping 

Geo map with legend Irrigation area
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Aerophoto imagery 

Structural map 

Area of interest
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Spring and well mapping

Wells dug out to 4-5m 
depth into clay
Springs occur at the 
bottom of the slopes 
and on contact 
between two 
stratigraphic units
Water is typically 
calcium carbonate, with 
low TDS and constant 
temperature 

Series of wells 

Spring
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Basic chemistry

Water dominated by 
carbonates
Low EC up to 400 
pH neutral 
Temperature is 
constant around
12C
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Geophysics

Geoelectric resistivity imaging – based on the specific resistance 
of different rocks , Wenner array used with 5m spacing and 60m 
depth coverage
Refraction seismics- based on the refraction of seismic waves on 
the contact of two units, velocity of seismic waves measured and
location of elastic discontinuity to define the spatial changes in 
physical-chemical characteristics of rocks
EM sounding TDEM-material resistance measured by inducing 
electricity on surface and measuring the resistivity of the 
materials to electrical flow
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Resistivity Imaging 

Location of 
profiles to 
define the 
thrust and 
fractures
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Refraction seismics

Refraction profiles over the geoelectrical to 
confirm the location of fractures
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Results of resistivity imaging

Geoelectric profiling and refraction overlay to 
assess the location for EM

IAH- NSW, 14 August 2008



Seismic refraction

Profiles
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EM sounding 

Profiles and results 
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Conceptual model

IAH- NSW, 14 August 2008



IAH- NSW, 14 August 2008


