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Baltic artesian basin(BAB) 

BAB territory covers the area of several countries, therefore international 

collaboration with  different state agencies in aquiring the geological data is 

essential 
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Structure of the geometry model 

Structure of the geometry 

• Finite element 

triangular meshplot 

•Geological structure is 

designed in layers, 

covering all of the model 

area 

•Structure permits 0 

thickness layers outside 

the geological unit 

boundaries 



Structure of the geometry model 
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Tectonic faults are 

included as vertical 

planes along which 

vertical displacement of 

strata occured 



Structure of the geometry model 
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Horizontal resolution 

of the model is 

controlled by the 

density of the 

geological data 

•In the Baltic states 

resolution (length of 

the element face) 

varies between 1 - 2 

km 

In Poland and 

Kaliningrad – 10 km 

In the Baltic sea – 20 

km 



Data 

• Geological, structural 

and hydrogeological 

maps 

510000 515000 520000 525000 530000 535000 540000 545000 550000

6290000

6295000

6300000

6305000

6310000

6315000

4040

4141

4444

245245

250250

251251252252253253254254

258258

15161516151715171518151815191519

15201520

1521152115221522

1523152315241524

15251525

15261526

15331533

15341534

15391539

15401540

15421542

15441544

15451545

15461546

15491549

15511551

15521552

15531553

15561556155715571558155815591559

1561156115621562

15631563

15651565 15661566

16131613

1619161916201620

16211621

16221622

16251625

16261626

16311631

16321632

16381638

16391639

16401640

31583158

31593159

53825382

1207512075

1207612076

1207712077

1207812078

1208012080

12084120841208512085

1208712087

1208812088

1208912089

1209012090

1501715017

1501815018

550000 555000 560000 565000 570000 575000

6265000

6270000

6275000

6280000

6285000

6290000

6295000

570000 580000 590000 600000 610000 620000 630000

6325000

6330000

6335000

6340000

6345000

6350000

6355000

6360000

6365000

6370000

6375000

6380000



• Borehole Database 

covering the territory of 

Latvia 
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• External sources: models, published data, e.g. Hydrogeological 
model of territory of Estonia developed by Dr. Leo Vallner... 
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Stratification of the geological structure V0 

Currently geological structure consists of 24 

layers distinguished on the basis of each 

geological unit hydraulic properties and 

geological data resolution 

In total aquitards, and aquicludes? 

Each stratified layer is assumed to have similar 

hydraulic properties 

In V0 Quaternary sequence is treated as a 

single layer with varied water permeability as 

deduced from the borehole data 



Building of geological structure 

Each layer surface is composed of several data sources 

depending on data availability, data quality etc. 
 

Borehole data 

Layer surface and 

thickness data 

Maps of layer 

distribution 

(geological maps) 

Data from 

other models 

Geological know-how 

in areas with no data 

3D 

geological 

structure 



Building of geological structure 

3D geological structure of the model is composed of different data sources.  

To implement all of the available data into geometrical model a set of 

operations is developed, known as assamblege of algoritms. Algoritms 

which define individual geological surfaces are subdivided into individual 

blocks. 

Applied algorithms are implemented using especially developed script 

language. This approach has several advantages: 

1.Flexibility in choosing ways to build the structure 

2.Parallelization in developing/updating of different structure elements 

3.Documented and repeatable structure building path 

4.Possibility to rebuild the structure with slight or significant modifications at 

any time 

5.Possibility to build, and maintain several structures of different complexity 

simultaneously 



Building of geological structure 

Parameters Borderline Isolines Fault lines 

Database of 
boreholes 

Filtering 
(MySQL) 

Set of points 

3D surface 2D 
triangulation 

2D triangular 
mesh 

3D surface Outer border 

Set  of 3D 
surfaces 

Geological 
stratification 

Volume mesh 

Line 

HiFiGeo volume mesh 

“Law” 

Table 

Subquaternary rock data  

Set of thicknesses 

Layer 
thickness 

DATA/Result 

Algorithm 

External sources 
(models) 



Geological structure V0 

Cambrian surface, Latvia 



Geological structure V0 

D2 nr surface 



Geological structure V0 
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Future developments of geological structure 

• Improved stratification 

• Improved input data analysis 

• Algoritmization of the hydraulic permeability distribution 

• Algoritmization of the Quaternary sequence 

• Local tectonic structures, characterization of faults and 

surrounding geometry 

 

 


