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. INTRODUCTION

The first step in the investigation of fold mechanics is the description and

understanding of fold geometry. Given the increasing availability of 3D data sets
through remote sensing techniques, this 1s best done by numerically analyzing and
classifying geologic structures using methods from differential geometry. Until
now, curvature analyses have been used by structural geologists to describe the
geometry of folded surfaces, to quantify strain, to predict fracture orientations and
densities or to analyze geomorphological features.

In this study, we analyze the antiformal and synformal structures of a part of the
Zagros fold and thrust belt relevant for hydrocarbon exploration. Numerical
curvature computations based upon SRTM surface data are carried out in MATLAB.
By systematically varying two key parameters in the calculation, the geomorpho-

logical signals of various wavelengths are enhanced.

Il. OVERVIEW

_Fig. b|  The study area is located NE of the city of Erbil in the

Kurdistan region (a). It 1s situated in the Simply Folded

Belt, which is characterized by thin-skinned deformation
and the absence of major thrusts. The NW-SE striking
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antiforms (b and c¢) control the landscape evolution and
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Ill. NUMERICAL CURVATURE ANALYSIS

A. What is curvature? B. Geological curvature C. Variable parameters

distribution.
The NW-S

The curvature tensor expresses how much a = interrelation between Gaussian curvature Kg In practical situations, measurement errors
surface deviates from being flat. The key and Mean curvature Ky (Mynatt et al., 2007) and unwanted surface undulations have to be

quantity for curvature computations is the filtered out 1in the numerical computations.

shape operator. Its eigenvalues (and = cut-off wavelength S

eigenvectors) are the maximal and minimal A low-pass filter 1s applied to the DEM prior

curvature values (and directions) to curvature computations
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Important curvature quantities: Small curvature values are suppressed by

_ Kkmin + K X - -
= Mean curvature Ky = —min 5 £ setting them to 0. For example, if |K 5! <K,
= Gaussian curvature Kg = Kmin * Kmax antiformal saddle j antiform then Kpax —0.

D. Mean curvature distribution of the Permam Anticline
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