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GEOLOGICAL SETTINGS

The Republic of Croatia is geologically 
divided into two parts: the Pannonian 
Basin in the north and the Dinarides in 
the south. 

Geothermal gradient in the 
Republic of Croatia

The northern part of Croatia represents 
the southwestern margin of the 
Pannonian Basin, which is 
characterized by a high geothermal 
gradient (average 0.05 °C/m).



WHY ONLY PANNONIAN BASIN?

Large numbers of wells drilled in Pannonian basin for hydrocarbon purposes

Geothermal potential has been proved in cca 200 wells

Dinarides have low geothermal potential

Above-average high geothermal gradient (mean geothermal gradient of Pannonian Basin of 
Croatia) is 60 % higher than the European average

Small number of drilled wells in the Dinarides



GEOLOGICAL SETTINGS

RECENT TECTONICS
Structural units and main faults in the southwestern part of Pannonian Basin (modified after Prelogović et al. 1998)
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Encompasses:
• Display of well data 
• Geothermal gradient map
• Display of exploration blocks and exploitation  

fields boundaries for geothermal energy 
purpose

• TO STRUCTURE A DATABASE OF DEEP GEOTHERMAL ENERGY 
ON THE BASIS OF WHICH A UNIQUE INTERACTIVE MAP WILL 
BE MADE AND PUBLICLY PUBLISHED

PROJECT OBJECTIVE – INTERACTIVE 
MAP



NATIONAL WELL 
DATABASE

Total well number > 3500

Adriatic Offshore > 180

Dinarides = 24

Pannonian Basin > 3300



TEMPERATURE - DATA 
COLLECTION

• Temperature curves

• Logging records

• Well log headers

• Other documents

Temperature data source :

• Total Numbers of wells in Pannonian Basin > 3300

• Reviewed 2723 wells

• 562 wells outside of HC exploitation fields

• 2161 are inside HC exploitation fields



Display of relevant 
well data

• Data collection
• Data processing
• Geothermal gradient display

Temperature

METHODOLOGY

Well tests

Composite 
logs

• Digital data verification
• Data digitization
• Display data in a diagram

• Data collection
• Data processing
• View on map

Geological team

Reservoir Engineering 
Team



DATA PROCESSING

1. Wells inside HC exploitation fields - FIRST LAYER

Geothermal gradient was calculated on all wells 
located within the exploitation field

The mean value of the gradient was calculated 
for each exploitation field

With this data, the calculation of the geothermal 
map was entered



DATA PROCESSING
2. Wells outside exploitation fields - SECOND LAYER

Geothermal gradient is calculated on 379 wells

All those wells are entered for calculation geothermal 
map



GEOTHERMAL MAP DISPLAY
Combine those two layers with data using Spatial Analysis module geothermal map was created



RESULTS
Geothermal gradient map

Distribution of Geothermal gradient
Geothermal gradient at the

bottom of each well

Geothermal Gradient

Min – 2.3 °C/100m

Max – 6.4 °C/100m



Example
Well comparison

Well Name Total 
Depth (m)

Max 
temp (°C)

Grad 
(°C/100m)

Sutinske Toplice-1 247 25,9 6,07

Sutinske Toplice-2 680 24 1,91

Sutinske Toplice-3 385 29 4,68



TESTING DATA

• Trajectory of the well
• Well test type, year
• Interval of the tested reservoir
• Geological formation

Collected data:

• Effective thickness (if applicable)
• Testing results (inflow (m /d, l/s), pwf, k(mD), Skin, duration)
• Water analysis (yes/no)
• Pressure measurements
• Temperature readings

3



COMPOSITE LOGS

For making the composite logs, first 

template was made for the wells that had 

following data :

• SP (spontaneous potential curve) 

• GR (gamma ray curve)

• RT (resistivity curve)

• AC (acoustic curve) 

• TEMP (temperature curve)

Second template was made for the wells 

which had no acoustic logs nor temperature 

log

Log templates were made in KINGDOM 

software- EarthPak module

Most of the old wells from fifties through 

sixties usually had no porosity logs, among 

them also no acoustic curve



APP CUSTOMIZATION - EXPERIENCE BUILDER INTERFACE 



NOVEMBER 2024.CROATIAN HYDROCARBON AGENCY

DEMO 
(Final web GIS application-

as of April 2024)

https://gis.azu.hr/portal/apps/experiencebuilder/experience/?draft=true&id=a96dcbc6ea1047d2bf63c0af5b1af84d


THANK YOU 
FOR YOUR 
ATTENTION!

NOVEMBER 2024.CROATIAN HYDROCARBON AGENCY
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