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 Approximately 54% of Germany´s subsurface needs to be screened in order to 

identify a reduced number of relatively small-sized site regions

 Considered host rocks: claystone, rock salt, crystalline rocks

 BGE and Terra Geoservice developed a consistent way of efficiently assessing 

the subsurface uncertainty of large areas and across the various host rocks

 The evaluation of subsurface uncertainties can be used for:

 a consistent, uncertainty weighted, comparison of areas

 assessing the safety robustness of high-potential areas

 Subsurface uncertainties will be assessed only if they are relevant to the 

decisions to be made in the selection process
Diapiric rock salt

Bedded rock salt

Crystalline rock

Claystone Source: BGE



SCALE-DEPENDENT METHODS OF HANDLING THE SUBSURFACE 
UNCERTAINTIES DURING THE PRELIMINARY SAFETY ASSESSMENT

07.02.20255 URS FINAL MEETING, POTSDAM | DR. CH. DERER

GZ: SG02301/11-3/36-2025#2 | Objekt-ID: 12794738

Semi-quantitative method 
for large regions
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 Subdivides large areas in 9 km2 grid 

cells of varying degrees of confidence

 The degree of confidence allows a 

weighted comparison of different 

areas and host rocks

 Is a modified approach from the 

hydrocarbon exploration “chance 

adequacy matrix” (Rose 2001)
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“Degree of Confidence” Matrix

Note: The degree of confidence and its color scale do 
not reflect the degree of suitability as a site region.

Source: Modified from Terra Geoservice

 The degree of confidence represents the reliability of a given 

interpretation of the subsurface in a particular area

 The degree of confidence is estimated via the data status and the 

geological complexity of any given area or structure (i.e., salt diapir)
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Note: The degree of confidence and its color scale do not 
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 The classification of data performed 
via strict and consistent criteria

 Data types:

 Wells, mines, outcrops

 Seismic survey

 Gravimetric / magnetic survey

 Structural models

 Expert maps (e.g facies)

 Studies, literature

 Weighting of data types dependent 
on the host rock

Source: Modified from Terra Geoservice

Note: The degree of confidence and its color scale 
do not reflect the degree of suitability as a site region.
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Note: The degree of confidence 
and its color scale do not reflect the 
degree of suitability as a site region.

Data quantity Data quality

Source: BGE
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CLASSIFICATION OF THE GEOLOGICAL COMPLEXITY: 
CLAYSTONE AND CONFORMABLE SALT STRATA

 The geological complexity is estimated 

on regional (basin, sub-basin) scale

 The geological complexity is given by 

two elements:

 Regional variations of facies

 Regional variations of structural 

(deformation) features
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Note: The degree of confidence and its color scale 
do not reflect the degree of suitability as a site region.
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 Structural map

 Estimated geological complexity

Note: The degree of confidence and its color scale do not reflect 
the degree of suitability as a site region.

Source: BGE
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THE AGGREGATED DEGREE OF CONFIDENCE

 The aggregated degree of confidence
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Note: The degree of confidence and its color scale do not reflect 
the degree of suitability as a site region.

Geological complexity

D
a
ta

 q
u

a
n

ti
ty

 a
n

d
 q

u
a

li
ty

Complex SimpleModerate

Very
poor

Poor

Mod-
erate

Very
good

Good

Source: BGE

Legend
State 

boundary



DEGREE OF CONFIDENCE: DETAILED AND AVERAGE 

07.02.202514 URS FINAL MEETING, POTSDAM | DR. CH. DERER

GZ: SG02301/11-3/36-2025#2 | Objekt-ID: 12794738

Note: The degree of confidence and its color scale do not reflect the 
degree of suitability as a site region.

Note: The degree of confidence and its color scale do not reflect the 
degree of suitability as a site region.

Source: BGE
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THE QUANTITATIVE 
METHOD
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THE QUANTITATIVE METHOD
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 Quantifies ranges of key parameters (e.g. thickness, porosity, etc.) and is applied on smaller, high-potential areas, 

assessing their robustness in terms of safety requirements

 E.g. applied in 3D-geomodels and during the transport simulation via statistical and geostatistical methods
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ASSESSMENT OF THE THICKNESS UNCERTAINTY

 Using statistical and geostatistical methods, 

e.g. Kriging or Monte Carlo simulation
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True vertical thickness (TVT) (m) Thickness uncertainty (m) Probability map of TVT being 
below a certain threshold (%)

Source: BGE



IMPACT OF PARAMETER UNCERTAINTY RANGES ON THE SIMULATED 
TRANSPORT DISTANCE: THE WORKFLOW FOR CLAYSTONE
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SUMMARY
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SUMMARY

 Subsurface uncertainties are assessed when relevant for the decisions within preliminary safety assessment

 Scale-dependent methods for assessing the subsurface uncertainties are used, depending on the goal:

1. The semi-quantitative method: 

 is used for the screening of large areas

 allows a consistent uncertainty-weighted comparison of regions characterized by different data and 
geological complexity

2. The quantitative method:

 is used on small, high-potential areas in order to assess their robustness in terms of safety requirements

 is performed in 3D-geological models and the transport simulation via statistical and geostatistical
methods

3. Geological risk elements (e.g. faults) potentially impacting the safety requirements, which are not included in 

the best estimate or in any other uncertainty realization, are recorded in the geological risk register
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