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Presenter
Presentation Notes
In this work we introduce a modelling concept for the construction of 3-D data-constrained subsurface structural density models at different spatial scales.
The key aspect of integration is the interactive fitting of potential fields (gravity and magnetics) and their derivatives using IGMAS+ (Interactive Gravity and Magnetic Application System) software.
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Freymark, J. K. (2019). Implications of the 3D structural and density 
configuration for the thermal and hydraulic fields of the Upper Rhine 
Graben (Doctoral dissertation, Universitätsbibliothek der RWTH Aachen).
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3D subsurface models are important for understanding the drivers of geohazards, for efficient and sustainable extraction of georesources such as groundwater, hydrocarbons or deep geothermal energy, as well as for investigation of capabilities of long-term underground storage of gas and radioactive materials.
The example shows the area of the Upper Rhine Graben, a sedimentary basin located at the border between Germany and France.
Creation of a such a model  requires the whole spectrum of input structural and geophysical data. 
Luckily, after decades of oil and gas exploration in the Rhine Graben, there exist a lot of various observations and data of the geological configuration, rock properties and temperatures.
A variety of deep seismic surveys provide insights into the structure of the crystalline crust.
But how do we solve the possible inconsistencies on the borders of the available profiles and 3D models? 
How do we integrate the layers contradicting at the edges fix the missing stratigraphy?
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Freymark, J., Sippel, J., Scheck-Wenderoth, M., Bär, K., Stiller, M., 
Fritsche, J.-G., et al. (2017). The deep thermal field of the Upper Rhine 
Graben. Tectonophysics 694, 114–129. 10.1016/j.tecto.2016.11.013
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Pavlis, N.K., Holmes, S.A., Kenyon, S.C., Factor, J.K., 2012. The 
development and evaluation of the Earth Gravitational Model 2008 
(EGM2008). Journal of Geophysical Research: Solid Earth 117, B04406. 
https://doi.org/10.1029/2011JB008916
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The key tool to solve the inconsistencies and assess the internal structure of the crystalline crust is the gravity modelling that involves interactive comparison of the observed and calculated gravity fields.
That involves interactive comparison of the observed and calculated gravity fields with the software tool IGMAS+.
Here the three maps of residuals show three different models tested. 
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IGMAS+, which stands for Interactive Gravity and Magnetic Application System, is a cross-platform software for 3-D modelling and inversion of potential fields. 
It is provided at no cost, has a world-wide user community and long history of over 40 years of development.
Since 2019 the software is maintained and developed in GFZ Potsdam, German Research Centre for Geosciences.
All relevant information can be found on our website: https://www.gfz-potsdam.de/igmas
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The software has been used in various tectonic settings. 
Here we demonstrate application to the area of the southern Central Andes, with resulting lithospheric density structure model. 
IGMAS+ allowed to derive density distributions and thicknesses for various layers that make up the lithosphere and evaluate their relationships with tectonic events that occurred over the history of the Andean orogeny.
Please follow this application in more details with the related vEGU21 abstract: EGU21-5214

https://meetingorganizer.copernicus.org/EGU21/EGU21-5214.html
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Another remarkable application to the Caribbean plate shows how IGMAS+ helps to reveal the presence of two positive mantle density anomalies beneath the Colombian and the Venezuelan basins, interpreted as the preserved fossil plume conduits.
Please follow this application in more details with the related vEGU21 abstract: EGU21-10188

https://meetingorganizer.copernicus.org/EGU21/EGU21-10188.html
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In the third example, the 3-D structural and density model of the lithosphere of the Alps and their respective forelands, derived from integrating numerous geoscientific datasets, was adjusted with the help of IGMAS+ to match the observed gravity field. 
It was shown that the distribution of seismicity and deformation within the region correlates well to thickness and density changes within the crust.
Please follow this application in more details with the related vEGU21 abstract: EGU21-11552

https://meetingorganizer.copernicus.org/EGU21/EGU21-11552.html
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Thank you!
Visit our website: https://www.gfz-potsdam.de/igmas

https://www.gfz-potsdam.de/igmas
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