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EVALUATION OF THE POSSIBILITIES  
OF INVERSION OF MARINE SEDIMENT PROPERTIES 

FROM THE RESULTS OF ACOUSTIC PROFILING

A.D. Degtyar,V.A. Lisyutin, O.R. Lastovenko 

In 2023, Sevastopol State University will start operating the small-tonnage research vessel “Pioner-M”. One 
of the scientific programs is the study of the seabed and bottom sediments of the Black Sea using a profiler. 
The objective of the study is to develop an adequate method for inverting the acoustic and physical properties 
of marine sediments based on the results of profiling. Currently known empirical and theoretical models are 
analyzed that relate the normal reflection coefficient and the physical properties of marine sediments. Formulas 
are given that implement the pore-acoustic approximation for calculating the reflection coefficient. A new 
theoretical GSED model of elastic wave propagation in marine sediments is proposed. The model takes into 
account two types of losses: viscous and internal friction. Good agreement between the GSED theory and 
experimental data is shown. The GSED model and pore-acoustic approximation are used to invert some 
sediment properties from bottom profiling results. It is shown that the porosity uncertainty is the main contributor 
to the uncertainty of sound velocity recovery in marine sediments. An example of the inversion of the bottom 
properties according to the measurement data of the reflection coefficient taken from open sources is given. 
For this, a database of precipitation properties accumulated by the authors is used.

Keywords: acoustics of marine sediments, acoustic profiling, reflection coefficient, pore-acoustic 
approximation, compressional wave, speed of sound, attenuation coefficient
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