GEOSUM: a step towards an integrated concept

in three dimensional subsurface modelling
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A growing stress on natural resources in modemn societies, due to concurrent usage,
environmental and engineering faclors, as well as contamination, natural and man made
hazards, demands new time and cost reduced surveying and investigation strategies in
urban and regional areas. One attempt to fulfil these tasks and a step towards a sustainable
management of natural resources is lo provide urban and regional planers, including

Modelling-concept for artificial ground -
examples from the eastern district of Cologne

The gec-environment of urban areas has been
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Upper Pliocene and Lower Pleistocens in the
Lewer Rhine Embayment: contributions to
stratigraphy and fluvial history,

Thar current project studies the succession of Pliocene
and Lower Pleistocene age in the Lower Rhine
embayment by means of sedimentology. peirography
(heavy minerals), palaeqg- and rockmagnetics,
geachemistry (IGF-MS), palynology and grain
maephology (SEM). The aim of the ressarch s 1o

historical geographical,
gaochemical, gestechnological and geophysical factors and parametars.
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The GEOSUM working group was formed in 2004 and its
members comae from different geo-scientific disciplines:
Quaternary Geology, Applied Geophysics, Applied
Geomorphology and Earthquake Geology, working on different
aspects of the surface and shallow subsurface, from archaeology
and historical geography, geomorphology. stratigraphy,
sedimentary geology, hydro and engineering geology to
earthquake geology and geophysics. The aim of the GEOSUM
working group ks to establish best practice guidelines and holistic
software-tools for the integration of 2D and 3D geo-scientific dala
sels into the surveying, investigation and modelling processes.
The usage of the GSI3D (Geological Surveying and Investigation
in 30) methodology and software-tool enables to establish
integrated, state of the art, dynamic 30 models of the shallow and
medium deep subsurface. Subsequent, task orientated.
analysation functicnalities deliver a wide range of thematic 2D and
3D products, e.g. for investigations on exploration capabilities and
contaminated (mega-Jsites, hydro geology, engineering geology,
risk assessment or brownfield regeneration, in ready-to-use
formats as the fundament for an integrated subsurface decision
support, managment and monitoring system.

The usage of regional 3D geclogical subsurface
models i engineering  gealogy, hydrogeolagy,
mining industy and wban geclogy requines a
refinermant from  ihe
resolubions,

geostatistics. To ensurt an approgriate usage and
undersianding of the 3D geological subsurface
model and the integration of mardisciplinary data, it
i necessany o evaluale the whole spectrum of
depandant uncartainties simultaneously. Tha results
from thesa analysis will ba finally used for volume
calculations and visualisation mathods in two and
three dimensions,

-astablish a new integrated lithostratigraphic concept for
consideration,

decision and policy makers, with detailed, easy to understand, already interpreted, geo-
scientific three dimensional models of the shallow and medium deep subsurface, These 3D
models should take into account and incorporate all the available geo-scientific data,
morphological to geological,

Tha 3D subsurface model

founded on the GSI3D
methodology. s used as the conceptual basis for creating
hydrogeciogical maps and models as well as for ground waler
flow modeling in Ostiriesland™-Cermany. The ground waler
flow modeling program MODFLOW is bound io GSI3D
directly, 50 thal all modelling resulls can be analysed and

wisualizedin ona 30 subsuiace modal.
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Calibration of geephysical data on
contaminated sites basaed on
visualisation functionalities in GSI13D

© | Geophysics support (hydno-) geological
and chemical investigations by wesitying
ihe interpolation of data sets. e.
boreholes. GSI3D also allows the
calibration of geophysical maasuraments.
at boreholes o improve the imearsion
rasults. This integrated atlempt, by
combining wsical and geological
data sels via the wisuvalisation
funclionaliies of GS130, generates the
basis for & more detailed 30 model of the
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