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Abstract
We introduce an approach for 3D joint interpretation of potential fields and its
derivatives under the condition of constraining data and information. The
interactive 3D gravity and magnetic application IGMAS (Interactive Gravity and
Magnetic Application System) has been around for more than 30 years, initially
developed on a mainframe and then transferred to the first DOS PCs, before it
was adapted to Linux in the ’90s and finally implemented as a cross-platform
Java application with GUI. Since 2019 IGMAS+ is maintained and developed in
the Helmholtz Centre Potsdam – GFZ German Research Centre by the staff of
Section 4.5 – Basin Modelling and ID2 – eScience Centre. The core of IGMAS+
applies an analytical solution of the volume integral for the gravity and magnetic
effect of a homogeneous body. It is based on the reduction of the three-folded

Integral to an integral over the bounding polyhedrons that are formed by
triangles. Later the algorithm has been extended to cover all elements of
the gravity tensor as well and the optimized storage enables fast least-
squares inversion of densities and changes to the model geometry and this
flexibility makes geometry changes easy. Because of the triangular model
structure of model interfaces, IGMAS can handle complex structures (multi-
Z surfaces) like the overhangs of salt domes and variable densities due to
voxelization. To account for the curvature of the Earth, we use spherical
geometries. Therefore IGMAS+ is capable to handle models from big-scale
to regional and small-scale models (meters) used in Applied Geophysics.

How to get access?
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The timeline of IGMAS+ development

How to build up an IGMAS+ model:
Depending on the user’s objectives, there are basically three different ways of building up an initial 3D  

density/susceptibility model: 

a) “Defining (vertical) sections” approach: Define working sections before loading or creating model vertices,

b) “Loading layers/interfaces/horizons” approach: Load point sets forming body interfaces before defining 

working sections and

c)    “Loading a voxel cube” after defining the model space according (a) or (b) 
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Reduced number:

13 900 triangles

Original number:

370 000 triangles
Parameter reduction: here reduction of triangles – without loss of gravity 
modelling precision which is smaller than 1 % … 

(P. Menzel, PhD 2016; Götze, Schmidt & Menzel, 2017)

The complete 3D velocity model of the Gifhorn Trough – transferred into  ↑
a 3D voxel density model which surrounds the fixed density polyhedron 
model of the salt dome.
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< Input of GOCAD 
models of NW German 
Basin.

3D plot of a complex
salt structure.            >

3D - SEAM model of EAGE & SEG

Salt dome Geesthacht, 
K. Altenbrunn, PhD, 2016Salt wall, GOCAD model, F. Hese, PhD, 2012

Borehole gravity & magnetics, KTB
↓

Wathlingen

IGMAS in a nutshell…

Modelling the Alps;
the density model served as input
for 3D thermal modelling.

C. Spooner, M. Scheck-Wenderoth, 
M. Cacace, H.-J. Götze & 
E. Luijendijk (2020),

https://doi.org/10.1016/j.gloplach
a.2020.103288

Modelling the subsurface of Schleswig-Holstein
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Spherical modelling of the down going
Pacific Plate, western South America

Modelling the North Patagonian Massif

M.L. Gomez Dacal, M. Scheck-Wenderoth, E. Aragón, J. Bott, M. Cacace &
C. Tocho (2020): Unravelling the lithospheric-scale thermal field of the 
North Patagonian Massif plateau (Argentina) and its relations to the 
topographic evolution of the area. Doi: 10.1007/s00531-020-01953-2
Structural model: GFZ Data Services, https://doi.org/10.5880/GFZ.4.5.2020.002
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