Geomorphological mapping of the Belgian seabed
and its submerged landscapes
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Figure 1. Flanders
Hydrography provided a
DTM of the BPNS at a grid
resolution of 20 by 20
meters, combining single
beam (2004-2010) and
more recent multibeam
(post-2010) echo sounding
data.
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Digital Terrain Models (DTMs) of varying resolutions are available as interoperable gridded data layers and
data products. These bathymetry data, together with increasing availability of various terrain analysis tools,
give new impetus to a more uniform geomorphological mapping of the marine realm. To test approaches in
sandy shelf areas, multi-scale analyses are performed on bathymetric data from the Belgian part of the North
Sea (BPNS) using the Benthic Terrain Modeler (BTM) in ArcGIS and other GIS-related raster tools that analyse
the topography of the seabed. Resulting geomorphological features were sand banks and crests, valleys and
depressions, and sandwave fields. A similar approach was tested on the depth-converted structure map
(DCSM) of the Top-Paleogene surface at a 1:250,000 scale (De Clercq et al. 2016). Palaeovalleys and —ridges,
from 120,000 to 100,000 years ago, were delineated semi-automatically, though more in-depth procedures are
needed to distinguish less prominent features such as planation surfaces, escarpments and slope breaks. The
geomorphological mapping products contribute to EMODnet-Geology’s work packages on geomorphology and
submerged landscapes.
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DTM of the Top-Paleogene
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The Bathymetric Position Index (BPI) (Lundblad et al. 2006), part of the BTM meter resolution (De Clercq R m =
toolbox in ArcGIS, is a marine modification of the Topographic Position Index (TPI) et al. 2016). It is based on B B 7Y o
developed by Weiss (2001) for terrain classifications on land. The algorithm is in-depth processing and re- H e echiged
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(zero BPI), i.e. first order derivatives; and crests (+ BPl) and depressions (- BPI), i.e.
second order derivatives. A broad-scale BPI (B-BPI) results in the delineation of
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Z- NV = Northern Valley | 3 Some thoughts for discussion...
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YV = Yser Valley " Broad-scale BPI proves successful in delineating large bedforms on the seabed
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(e.g. sand banks, shallow marine valleys) and of submerged landscapes (e.g.
palaeovalleys, elongated ridges), though complementary analyses of contour lines
S 3 and slopes are best applied to improve the results. Furthermore, extra
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S S manipulations are needed to eliminate smaller trivial features, and to merge
larger dominant bedforms to improve feature consistency. Individualizing slope
o - 15 features (e.g. slope breaks, escarpments) is difficult given their limited geometry, or
W their amalgamation in a network of slopes crossing the entire marine area.
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Figure 5. Semi-automated delineation of elongated ridges and depressions,
_ i , £ +h . 4 oal 1 , gh T Pgl P ; = De Clercq, M. et al. 2016. Journal of Maps 12(5), 1047-1054. = Dove, D. et al. 2016. Open Report OR/16/001.
!n |ca.1t.|ve .O the submerged palaeova eys In the lop-Paleogene surtace as British Geological Survey, Edinburgh, UK. = Lundblad, E. et al. 2006. Marine Geodesy, 29 (2), 89-111. = Verfaillie,
identified in De Clercq et al. (2016). Major slope breaks and escarpments (- -) E., et al. 2007. Mapping European Seabed Habitats (MESH) publication. = Weiss, A.D. 2001. ESRI International

were added manually. User Conference. San Diego, CA, July 9-13.



