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ABSTRACT

Recent advancements have led to a surge in the use of Multibeam Echo Sounder
Systems (MBES) to harness backscatter data for creating seabed sediment classification
maps. One critical aspect of this research has been examining the impact of different
slope resolutions on these maps, which necessitates the effective derivation of seabed
slope to ensure accurate backscatter readings. This study delves into the influence of
slope resolution on seabed sediment characterization, focusing on its impact on the
classification map's accuracy. Using a dataset composed of backscatter, bathymetry,
and slope derivative, this study employed a supervised Random Tree Classification to
generate a sediment classification map. The classification's accuracy was evaluated
using user accuracy, overall accuracy, and kappa accuracy metrics. Computed the
seafloor slope for bathymetric grids at varying resolutions (0.5m, 1m, 2m) and assessed
the impact of grid cell size on slope values across. Notably that a lower standard
deviation at each resolution contributed to more consistent and stable datasets.
Conversely, larger grid cell sizes led to a decrease in slope values, reducing the detail
and information yielded from slope estimates. Particularly, the standard deviation of
slope values for a 0.5m grid cell size, in smooth and rough areas, outpaced those for 1m
and 2m cell sizes. The correlation analysis between backscatter strength and slope
gradient reveals significant differences across the three sediment types. The strongest
relationship is observed in clay, followed by silt, and sand has the weakest relationship.
The kappa accuracies for the sediment classification maps were 0.198 for 0.5m, 0.177
for 1m, and 0.173 for 2m resolutions. For overall accuracy, 0.5 m produce 0.47917, 1
m is 0.47917 and 2 m is 0.51042. This data suggests that smaller grid cell sizes foster
higher accuracy classification maps, confirming the potential for seabed sediment
characterization based on diverse resolutions of MBES measurements.
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