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Input data for the 3D structural model

�Well data (> 4500)
� Hessian Well-Database hosted by the
HLUG

� Well-Database of the Hydro-Carbon
industry hosted by the LBEG

� Seismics

� Literature
� Geologic cross-sections

� Geologic maps (GÜK 300, 
GK200, GK25)

� Contour maps

� Paleogeographic maps
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Gridded Objects from the 3D model

Reservoir-Grids Overall Grid

Rotliegend formation grid
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Relevant Grid Properties

� Thermal conductivity

� Temperature

�Matrixpermeability

� Rock mass permeability

� Transmissibility

� Porosity

� Density

� Heat capacity

� Thermal diffusivity

2.7                                                             3.350                                                            250-17                                                              -14.5-16                                                              -10-16                                                              -10[W/(m K)][°C][log(m²)][log(m³)]
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Multi-Criteria Method to evaluate geo-

potentials

� The method uses the Analytic Hierarchy Process (AHP) after Saaty (1977, 1980, 
1990, 2005). 

Multiparametergrid
Classified
geo-potentials
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Evaluation of hydrothermal potentials

A
H
P

� A comparison matrix is created and a hierarchical weight vector is
calculated using the AHP algorithm from Saaty (1990)
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Evaluation of hydrothermal potentials

� To translate each parameters cell values into potential-values, curves are
used.
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Evaluation of hydrothermal potentials

� The resulting potential is calculated cellwise by the scalar product of the
hierarchical weight- and potential-vector. 

� The resulting potential can not be higher than the lowest K.O. parameter.

Cell values Parameter-

potential
Weight (AHP)

Thermal conductivity 2.4 W/(m K) 0.6 0.039

Temperature 155 °C 0.93 0.515

Matrixpermeability -17 log(m²) 0 0.069

Rock mass permeability -14 log(m²) 0.3 0.142

Transmissibility -10.95 log(m³) 0.65 0.236

� Resulting cell potential: 0.69
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Permeability of the Rotliegend reservoir

� Parameter values are inhomogeneous and vary in XYZ directions

� Usually they can be described with a distribution in each cell
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Monte-Carlo-Simulation of input parameters

To quantify the impact of parameter uncertainties to the result, the geo-potential 
evaluation is calculated again using the Monte-Carlo method with 400 iterations
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Percentage „very low potential“

[km]

0

-2

-4

West East

[%]



13  |  Swiss Geoscience Meeting 2012 Bern |  Dirk Arndt et al.

Percentage „low potential“
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Percentage „medium potential“
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Percentage „high potential“
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Percentage „very high potential“
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Median of all realisations
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Standard deviation

[km]

0

-2

-4

West East



19  |  Swiss Geoscience Meeting 2012 Bern |  Dirk Arndt et al.

Conclusions

� The presented model and method are capable to evaluate geo-potentials.

� The impact of parameter uncertainties can be quantified using a Monte-
Carlo approach (unfortunately structural uncertainties are not that easy to 
simulate).

� 3D models are a powerful tool to visualize and interpret geoscientific
data, and make it easier to understand geologic structures for both: 
geoscientists and descision makers.
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Thank you for your attention!
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