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Airborne geophysical data are widely used in 

geology and hydrogeology, because these ex-

tensive multiparameter data sets can complete 

the limited database of the shallow subsurface. 

However, a direct coupling between geophysi-

cal and geological models is often missing and 

results in an ineffective interpretation and use 

of airborne geophysical data. 

The aim of our AIDA sub-project SP5 (Model 

development and evaluation of results) is the 

development of new inversion and modelling 

approaches to enhance the user oriented inter-

pretation of the geophysical shallow subsur-

face data and the development of realistic geo-

logical 3D subsurface models. Existing data 

sets of the BGR and partner sub-projects will 

be selected as input for the inversions and sim-

ulations. These data sets will be integrated into 

one model. Subsequently this model will be 

adjusted to include the inversion and simula-

tion results. 

The Cuxhaven tunnel valley was chosen as the 

first model area. This Elsterian tunnel valley 

has a complex Middle Pleistocene to Holocene 

fill (Wiederhold et al. 2005). The database 

includes a dense coverage of helicopter-borne 

electromagnetic (HEM), magnetic and radio-

metric data, 2D seismic reflection profiles, 

gravimetric data and numerous borehole logs 

(Siemon 2005; Rumpel et al. 2009). 

At first a geological 3D subsurface model was 

generated based on borehole logs and 2D 

seismic reflection profiles in GOCAD®. Sub-

sequently the HEM data were integrated into 

the geological 3D subsurface model. For that 

reason the electrical resistivity-depth profiles 

of HEM data were initially analysed by means 

of different geostatistical methods to create a 

continuous subsurface 3D electrical resistivity 

model by interpolation. To test the accuracy of 

the model, it was compared to borehole logs 

and 2D seismic sections. Finally the geological 

3D subsurface model will be adjusted to the 

electrical resistivity models. This allows for 

accurate understanding of lithological distribu-

tion and in turn facies distribution which is 

integral to the understanding of its potential 

rock reservoir quality. 

Using this approach it will be possible to de-

termine variations in lithologies in the electri-

cal resistivity model. The resistivity of clay is 

distinctly less than that of sand and gravel. 

However, gradual transitions in grain size may 

lead to uncertainties in the interpretation of the 

HEM data. 

The major result of this study will be a high-

accuracy geological 3D subsurface model with 

very low geometrical uncertainties. 

 

Acknowledgements 
The AIDA project is part of the Geotechnologien 

programme. Financial support is gratefully 

acknowledged from the Federal Ministry of Educa-

tion and Research (BMBF) grant 03G0735. 

  

References 
Rumpel, H.A., Binot, F., Gabriel, G., Siemon, B., 

Steuer, A. & Wiederhold, H. (2009): The benefit 

of geophysical data for hydrogeological 3D mod-

elling - an example using the Cuxhaven buried 

valley. – Z. dt. Ges. Geowiss, 160(3): 259-269. 

Siemon, B. (2005): Ergebnisse der Aeroelektro-

magnetik zur Grundwassererkundung im Raum 

Cuxhaven-Bremerhaven. – Z. Angew. Geol., 

1: 7-13. 

Wiederhold, H., Gabriel, G. & Grinat, M. (2005): 

Geophysikalische Untersuchungen der Bremer-

haven-Cuxhavener Rinne im Umfeld der For-

schungsbohrung Cuxhaven. – Z. Angew. Geol., 

1: 28-38. 


