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In 1999, the Continental Shelf Service started the regular monitoring of 

the sand extraction on the Belgian Continental Shelf. This monitoring 

is mainly based on two types of data: regular bathymetric surveys with 

the multibeam echosounders EM1002, EM3002D (installed on RV 

Belgica) and EM2040 (installed on RV Simon Stevin) and statistics 

derived from the Electronic Monitoring System (“black-box”) on board 

the dredging vessels. The analysis provides robust and pragmatic 

conclusions about the real impact of the sand extraction on the marine 

environment. Due to the improvement in the resolution and quality of 

the echosounders the results evolve from a general evaluation of the 

relation between extracted volume and bathymetric impact in well-

defined monitoring areas to detailed studies of the lifetime of a single 

trench and of the relation between the technical characteristics of the 

dredging tool and the impact on the seabed. 
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The increase in resolution also has its impact on the 

study of the physical impact of beam trawling. With the 

EM1002 and EM3002D the backscatter demonstrated 

the alteration of the seabed, however, the impact on the 

bathymetry was too small to detect. The higher vertical 

resolution of the EM2040 allows to measure the 

alteration of the seabed bathymetry, caused by trawling, 

in the order of a couple of centimeters. This enables the 

assessment of the physical impact caused by different 

types of trawling, which will contribute to the future 

preservation of marine habitats. 

 

Beam trawling causes physical disruption to the seafloor 

through physical contact of the gear components on the 

sediment (tickler chains, trawl shoes and ground gear) 

and the re-suspension of sediment into the water 

column in the turbulent wake of the gear. It is important 

to be able to measure and quantify these impacts (i) so 

that their effects can be put in context and compared 

with those due to natural processes (wave and tidal 

forcing) and (ii) so that gears of reduced impact can be 

developed. We employ a number of techniques, among 

witch a Kongsberg EM2040 MBES to assess the 

physical impact of both a conventional 4m tickler-chain 

beam trawl and an electric pulse trawl. The results 

indicate that the overall alteration to the seabed varies 

between approx. 1cm and 2cm. Furthermore they 

suggest that the alteration following the passage of the 

conventional tickler-chain beam trawl is greater than that 

following the passage of the pulse trawl, likely to be a 

result of its greater penetration. 
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The example shown is an EM3002D survey carried out before and 

immediately after the passage of a trailing suction hopper dredger 

near the Belgian coast. The newly created dredging furrow is clearly 

visible on the bathymetry: the gully roughly measures 2 meter 

across and 20 cm deep. The furrow is also visible on the MBES 

backscatter image. Furthermore a halo appears along one side of 

the gully, clearly an additional effect of the dredging activity. Is this 

the registration of a change in the water mass conditions due to 

suspended particle matter (SPM), originating form the suction head 

itself, or the overspill plume? 

 

This stresses the importance to quantify all external factors that are 

not taken into account by the sonar equation itself and that can 

potentially influence the MBES backscatter. Despite numerous 

examples of suspended sediment quantification using acoustic 

techniques, few papers are devoted to the influence of turbidity on 

MBES seabed backscatter. However, as suggested by MBES water 

column backscatter data, by laboratory experiments and also by 

MBES measurements nearby seabed disturbing activities, 

suspended sedimentary particles could influence notably the MBES 

seabed backscatter level. A project involving different Belgian teams 

has recently started on this topic. 
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EM2040 model 07 with transmit and receive beam width 0.7° at 400 kHz. 
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