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used e.g., to setup the fine-grained sediment balance of 
the Belgian Continental Shelf (Fettweis and Van den 
Eynde, 2003), to assess the impacts of aggregate 
extraction on the sediment transport (Van den Eynde et 
al., 2010) or to model the dispersion of the disposal of 
fine-grained dredged material (Van den Eynde and 
Fettweis, 2006). An operational model is being set up 
that can be used to optimise the dredging and disposal 
operations (Van den Eynde and Fettweis, 2012).  

 
SEDIMENT PLUMES IN THE DEEP-SEA 

 
The monitoring in the CCZ is intended to collect 

SPM mass concentration using optical and acoustic 
backscatter sensors and particle characteristics using 
holographic cameras. The Optical Back Scatter (OBS) 
voltage reading can be converted to SPM mass 
concentration by calibration with water samples with 
different concentration of sediment, that have been 
sampled from the seabed (Fettweis, 2008). The particle 
size characteristics (size, shape) will be measured using 
a holographic camera (LISST-Holo), in order to 
estimate the flocculation capability and the settling 
velocity of the SPM (Fettweis et al., 2006, Lee et al., 
2012). Knowledge of settling velocity is a key 
parameter for modelling the dispersion of fine-grained 
particles. The current profile will be measured with an 
Acoustic Doppler Current Profiler (ADCP). 
Furthermore, the acoustic backscatter from the ADCP 
will be converted to SPM mass concentration using the 
SPM concentration from the OBS. Acoustic backscatter 
is affected by sediment type, size and composition and 
are site specific. 

 
The monitoring will consist of measurements with 

three small benthic frames, each equipped with an OBS 
and a CTD, during experiments where the seabed will 
be distorted. At the same time, vertical profiles of 
particle characteristics, SPM concentration and CTD 
will be carried out from the ship. Furthermore, long-
term measurements will be executed by the German 
colleagues (BGR) involving long-term co-located OBS 
and ADCPmeasurements.  

 
The data will deliver information on the natural 

sediment processes and on the behaviour of human 
induced turbid plumes in the deep sea. Data will serve 
as input for numerical models that will be set up by JPI-
Ocean partners.  

 
CONCLUSIONS 
 

The RBINS-OD Nature has a vast experience in 
monitoring of SPM concentration, using different 
instruments and in analysing the data to get insight in 
sediment dynamics and in the impacts of anthropogenic 
activities. Numerical models are applied to assess the 
impacts of anthropogenic impacts and to perform 
predictions to improve management of the marine 
environment. 

 
The RBINS-OD Nature will use this experience in 

providing equipment for a JPI-Oceans cruise with the 

RV Sonne to the CCZ area, to monitor the natural SPM 
concentration and to assess the impact of deep-sea 
mining related activities.  
 
ACKNOWLEDGEMENTS 
 

The OD Nature monitoring executed in the 
framework of the JPI-Oceans cruise with the RV Sonne 
is funded by Belgian Science Policy (BELSPO). 
 
REFERENCES 
 
Baeye, M., Fettweis, M., Voulgaris, G., Van Lancker, 

V., 2011. Sediment mobility in response to tidal and 
wind-drives flows along the Belgian inner shelf, 
southern North Sea. Ocean Dynamics 61, 611-622. 

Fettweis, M., 2008. Uncertainty of excess density and 
settling velocity of mud flocs derived from in situ 
measurements. Estuarine, Coastal and Shelf Science 
78, 428-436. 

Fettweis, M., Van den Eynde, D., 2003. The mud 
deposits and the high turbidity maximum in the 
Belgian-Dutch coastal zone, southern Bight of the 
North Sea. Continental Shelf Research 23, 669-691. 

Fettweis, M., Francken, F., Pison, V., Van den Eynde, 
D., 2006. Suspended particulate matter dynamics 
and aggregate sizes in a high turbidity area. Marine 
Geology 235, 63-74. 

Fettweis, M., Francken, F., Van den Eynde, D., 
Verwaest, T., Janssens, J., Van Lancker, V., 2010. 
Storm influence of SPM concentrations in a coastal 
turbidity maximum area (southern North Sea) with 
high anthropogenic impact. Continental Shelf 
Research 30, 1417-1427. 

Lee, B.J., Fettweis, M., Toorman, E., Molz, F., 2012. 
Multimodality of a particle size distribution of 
cohesive suspended particulate matters in a coastal 
zone. Journal of Geophysical Research 117, 
doi:10.1029/2011JC007552 

Van den Eynde, D., Giardino, A., Portilla, J., Fettweis, 
M., Francken, F., Monbaliu, J., 2010. Modelling the 
effects of sand extraction on the sediment transport 
due to tides on the Kwinte Bank. Journal of Coastal 
Research 51, 106-116. 

Van den Eynde, D., Fettweis, M., 2006. Modelling of 
fine-grained sediment transport and dredged material 
on the Belgian Continental Shelf. Journal of Coastal 
Research 39, 1564-1569. 

Van den Eynde, D., Fettweis, M., 2012. Towards the 
application of an operational sediment transport 
model for the optimisation of dredging works in the 
Belgian coastal zone (southern North Sea). 
Submitted to Proceedings of the 6th EuroGOOS 
Conference – Sustainable Operational Oceano-
graphy, October 4-6, 2011, Sopot – Poland, 8 pp. 

Van Lancker, V., Baeye, M., Fettweis, M., Francken, F.,  
Van den Eynde, D., 2014. Monitoring of the impact 
of the extraction of marine aggregates, in casu sand, 
in the zone of the Hinder Banks. Brussels, RBINS-
OD Nature. Report MOZ4-ZAGRI/X/VVL/ 201401 
/EN/SR01, 384 pp. (9 Annexes). 




