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In the fram ew ork o f a variety o f projects, acoustic techniques have been used to study and map the 
seafloor. A lthough these techniques serve as general accepted tools fo r  m arine explora tion, the use of 
d ig ita l side scan sonar and m ultibeam  offer today a w ide range o f app lica tion  levels fo r d ifferent scientific 
and com m ercia l purposes.

For years, d ig ita l te rra in  models (DTM's) o f the seafloor were produced from  narrow  spaced single-beam 
echosounding data , which often im plied a strong sim p lifica tion  o f the more com plex environments. If 
ana logue side scan sonar data was availab le , the occurrence and geom etry o f bedform s was m anually 
redrawn from  the im agery and superim posed on a general bathym etrical map. This process was very 
time consum ing and often susceptible to inaccuracies. M oreover, the h ierarchical link between the 
d ifferent types o f bedform s and especially the ir re lation with the larger sedimentary system was often 
missing.

Since then sing le-beam  echosounders become m ore and m ore replaced by m ultibeam  sonars which give 
a much h igher density o f sea floor depth in form ation . For tha t reason, d ig ita l terra in  models nowadays 
form  fa r m ore realistic representations o f the bottom  topography and hence the interactions between the 
substrate and the physical processes become much m ore accessible. S im ilarly, pure ana logue side scan 
sonar recordings are slowly set aside by the d ig ita l acqu is ition, resulting in geom etrica lly corrected and 
geo-referenced very h igh-reso lu tion (VHR) (up to cm) mosaics o f com ple te  research areas. These mosaics 
do not only reveal the often com plex m orphology o f the seafloor (i.e. ripples, m egaripp les to sandwaves), 
but from  the acoustic reflectivity, also the intrinsic nature o f the surface (i.e. sedim ent type, density, 
com position) can be deduced and studied in relation to the m orpho logy. M oreover, the very-high 
resolution o f the im agery enables to study the b io log ica l and an th ropogen ica l activity imposed on the 
seafloor. A  new approach  is to d rape side scan sonar im agery over m ultibeam  data , whereby a VHR, 
m ulti-param eter, three d im ensional d ig ita l terra in m odel is obta ined.

Both methods enable the use o f acoustic seafloor classification techniques that can aid in the autom atic 
m apping o f seabed characteristics such as sediment type or bedform s. Backscatter values are used to 
ca lcu late statistical param eters, which a llow  to differentia te between certa in seabed classes. In this way it 
becomes possible to capture the visual in form ation  in a quantita tive way, such tha t d ifferent areas and 
surveys can be com pared on a com m on ground. M ultibeam  backscatter images have the advantage that 
the reflectivity values are corrected fo r depth, record ing angle, sound ve loc ity ,..., while side scan images 
have a better resolution and hence can be used to study small details.

C learly, an integrated side scan sonar /  m ultibeam  approach opens new perspectives in the 
understanding o f the sea floor architecture and the physical and b io log ica l processes involved. As such, 
m ore and m ore in fo rm ation  becomes availab le  that can only be addressed through m ultid iscip linary 
research.
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