SEARCH Exte

HEIDELBERG b

;LEJnlllglé‘I @) et pages () People () Library () Courses
nE Elucidating Environmental History with 100 Million
Institutions Press Releaseggipsrﬁfgg;lg
Studying
Research Laser scanning and subsurface geodata fused for 3D reconstruction of karst depressions on

International Affairs Crete

By combining high-resolution
Laser point cloud flight in two dolines in east. .. surface data obtained from laser

scanning with subsurface

Excellence Initiative

Alumni geodata, scientists from
Employees Heidelberg University have
Friends & Supporters succeeded forthe firsttime in
Press & Mews providing a full picture of

so-called karst depressions on
the island of Crete, including a
three-dimensional view into the
subsurface structure of these
funnel-shaped hollows. This new
3D representation method has
been developed under the
leadership of junior professor Dr.
Bernhard Hifle at Heidelberg
University's Institute of
Geography. Itis ideal for in-depth analyses atthe interface between geosciences and ancient studies.
The sediment infills of karst depressions provide terrestrial archives of great value for the
reconstruction of environmental scenarios from the past.

For thousands of years, karst landforms and particularly karst depressions like dolines, for example,
have been important sites of human husbandry. There is evidence from as far back as the 2nd century
BC that such depressions were used for agriculture and livestock breeding, including in the
mountainous regions of Crete. Due to their funnel-shaped form, dolines serve as *material traps™ in
which loose sediments, archaeological finds or volcanic ashes can accumulate. “These infills can
supply important information on former climatic conditions, vegetation structure and also on human
impact through land use®, says Dr. Christoph Siart, a fellow researcher of Prof. Hifle's.

So far, say the Heidelberg geographers, karst depressions have usually only been examined in
connection with drilling of sediment cores. These provide insights into the subsurface structure, albeit
of a discrete nature, and have been drawn upon in conjunction with geomorphological surface finds to
propose explanations for the genesis and function of dolines. With the aid of the new 3D
data-modelling method developed in Heidelberg, the scientists have now succeeded in combining the
two-dimensional subsurface data with high-resolution 3D surface data. To accomplish this, surface
topography data were acquired with the aid of terrestrial laser scanning. Two-dimensional views of
various cross-sections of the subsurface of the sedimentilled dolines were achieved with a
combination of various geophysical measuring procedures.

The fusion ofthese data now makes it feasible to undertake soundly substantiated geomorphometric
analyses. “For example, we can determine the volume or undertake a digital measurement of the
depressions in avirtual three-dimensional model”, says Prof. Hifle. “That means we have created the
basis for first-ever statements on the genesis, the sediment infill process and the age ofthe dolines.
This is ofimmense significance for the reconstruction of the environmental history because it supplies
a holisticview of geomorphological forms via a combination of surface and subsurface data and thus
helps to understand the local processes that ultimately led to the formation of the landscape as we
know it today”

Data collection and methodological development took place in the framewaork of the projects
“Reconstruction of Holocene Environmental Change on Crete” and *Geoinformatics and 3D
Geoinformation Technology” conducted in the physical geography and geoinformatics research
groups of Heidelberg University's Institute of Geography. For more information, go to
hitp:/igiscience.uni-hd.de.

Note for news desks

Digital pictures are available from the press office.

Original publication

C. Siart, M. Forbriger, E. Nowaczinski, 5. Hecht & B. Héfle: Fusion of multi-resolution surface (terrestrial
laser scanning) and subsurface geodata (ERT, SRT) for karst landform investigation and
geomorphometric quantification; Earth Surface Processes and Landforms (2013), doi:
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