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Site Characterisation

2

� Static model - Workflow
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The objective of the static 
modeling is to create a 
computerized representation of 
the subsurface based on 
geophysical and geological 
observations. 
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Site Characterisation – Static modeling
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� Static model building process

� Collection of data (seismic data, borehole data, sc ientific papers..)

� Data interpretation 

� Geological model 
(seismo-stratigraphic interpretation)

� Stuctural model (faults )

� Time – depth conversion

� Volumetric gridding

� Facies distribution

� Population with petrophysical properties
 

Stakeholder workshop, September 24 2013 – TNO Hoofddorp



Site Characterisation – Static modeling

� Data input

� 1. Basic input data 
(data not resulting from 
other technical disciplines)
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Site Characterisation – Static modeling

� Data input

� 2. Input from other workflow elements



Site Characterisation – Static modeling

� Data interpretation
� Seismo-stratigraphic interpretation : analyse the well 

information  so as to calibrate the stratigraphic surfa ces 
along the seismic profiles.
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Undefined
Jurassic-Early Cretaceous?

Scaglia
Late Cretaceous

Scaglia Cinerea
Oligocene

Bisciaro
Early Miocene
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Serravallian-Tortonian

Santerno Clays
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Grazia 1
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Site Characterisation – Static modeling

� Geological model
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3D model of the seismic surfaces

3D model of faults network

Example from Scottish site



Site Characterisation – Static modeling

� Time (seismic) conversion to depth
� Seismic data being recorded in time, the interprete d horizons are 

expressed in two-way time (TWT) velocity model is c reated to enable 
depth conversion. 
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� Volumetric gridding
� the structural model is then split up in a finite n umber of boxes/cells 

(volumetric grid), each of them will then be charac terized by proper 
lithological, petrophysical and geomechanical prope rties. 



Site Characterisation – Static modeling

� Volumetric grid populated with petrophysical 
properties
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Porosity distribution

3D model with regular x-y grid in 200x200 m ,11 horizons and 10 zones. The layering has only 
been refined for the Gassum reservoir and the overlying thick caprock, section of the Fjerritslev 
Formation (8 and 3 layers respectively).

Permeability distribution

Examples from Danish site
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Site Characterisation – Static modeling

� Links with other workflow elements

� The attributed static model output is input for the dynamic flow, geomechanical and 
geochemical modelling . A suitable model of the storage complex is thus n ecessary to 
define the appropriate parameters that will be used  for the next modelling activities. 

� The static model building should be “dynamic”, in t he sense that as new information 
becomes available, the model has to be updated so a s to produce a reliable geological 
model. 
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Migration path analysis

Example from Norwegian site
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Site Characterisation

� Uncertainties and risk factors
� The static model provides information mainly relate d to the geological 

assessment of the storage complex, from which possi ble risk factors and 
technical conditions not favourable for storage can  be derived 
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Uncertainties

Well data provide local information
which are extended areally using seismic
data..poor data quality increases the 
uncertanties

Risk factors

- Low porosity that will lead to low CO2 storage 
capacity; 
- Low permeability that may generate injectivity 
issues; 
- Cap rock integrity, where the seal rock 
condition is not well known 

The impact has to be estimated:  solutions economic ally feasible?
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Site Characterisation – Static modeling

� Key concerns
� Data : High-quality data are needed. This influence the detail of the 

analysis that can be conducted and the detail in th e representation of 
the storage site. Data from hydrocarbon exploration  are important.

� How many models : update the static model accordingly with new data  
or to deem requirements from other disciplines

� Model extent: the model should include the whole storage complex 
and the so-called affected area.

� Model resolution : it depends on the data resolution. Vertical 
resolution is an issue for dynamic simulation: vert ical refinement is 
recommended where necessary (reservoir, around well s and faults…)

� Software : recommended use of standard industry softwares to  avoid 
incompatibility problems.
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INTERACTION WITH DIFFERENT TEAM OF EXPERTS


