EGU22-9050
https://doi.org/10.5194/egusphere-egu22-9050
EGU General Assembly 2022
© Author(s) 2022. This work is distributed under
the Creative Commons Attribution 4.0 License.

Measurements of sediment backscatter in a flume: preliminary
experiment results and prospective
Xavier Lurton1, Marc Roche2, Thaiënne van Dijk3,4, Laurent Berger5, Ridha Fezzani5, Peer Fietzek8,
Sven Gastauer7, Mark Klein Breteler9, Chris Mesdag3, Steve Simmons6, and Daniel Parsons6
1

Locmaria-Plouzané, France (xavier.lurton@orange.fr)

2

Continental Shelf Service, FOD/SPF Economie, Brussels, Belgium

3

Department of Applied Geology and Geophysics, Deltares, Delft, Netherlands (Thaienne.vanDijk@deltares.nl)

4

Department of Geology, University of Illinois, Urbana-Champaign, IL, USA

5

Underwater Acoustics Laboratory, Ifremer, Plouzané, France

6

Energy and Environment Institute, University of Hull, Hull, UK

7

Thünen Institute of Sea Fisheries, Bremerhaven, Germany

8

Kongsberg Maritime Germany GmbH, Hamburg, Germany

9

Department of Coastal Structures and Waves, Deltares, Delft, Netherlands

Multifrequency single- and multibeam echosounders are today mature technologies for
underwater mapping and monitoring of the seafloor and water column. However, the
current scarcity of reference models (checked with field measurement results including
detailed geoacoustical groundtruthing) for seafloor backscatter angular response and
suspended sediment scattering hampers the generation of applicable information. In this
context, defining heuristic models derived from measurements made in a well-controlled
environment should optimize the use of backscatter data for ocean observation and
management. Such reference measurements could be conducted in flumes designed for
hydrodynamics and sedimentology experimental studies, since such facilities constitute
well-dimensioned and equipped infrastructures adapted to the deployment of
echosounders over controlled sedimentary targets. In order to check the feasibility of this
concept in terms of acoustical measurement quality, a preliminary experiment was
conducted in the Delta Flume (dimensions 291 x 5 x 9.5 m), as a preparation for more
comprehensive systematic measurement campaigns. Multifrequency single- and multibeam
echosounder data were recorded from the flume floor at various angles and from in-water
fine sand plumes. The results reveal that reverberation caused by the flume walls and
infrastructure does not interfere significantly with bottom targets and that fine sand
plumes in the water column can be detected and measured for various particle
concentrations. Future comprehensive experiments (in preparation) will feature multifrequency multi-angle measurements both on a variety of sediment types and interface
roughness, and on plumes of various sediment grain size, shape and concentration.
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