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by ASM during the settlement process
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obtained by ADP during the settlement process
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Table 3 Application scope of different instruments for in-situ observation conditions
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Observation time
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Comparative Study of In-Situ Observation of Dynamics of Fluid Mud Layers
on the Seafloor with Acoustic and Optical Instruments

LIU Xiao-Lei"?, MA Lu-Kuan', ZHANG Hong', LU Yang', CHEN An-Duo', ZHANG Shu-Yu'
(1. Shandong Provincial Key Laboratory of Marine Environment and Geological Engineering, Ocean University of China,
Qingdao 266100, China; 2. Pilot National Laboratory for Marine Science and Technology(Qingdao) . Qingdao 266237, Chi-

na)

Abstract: The dynamics of fluid mud layers on the seafloor play an important role in the study of sea-
bed sediment transport and the topography evolution. Acoustic and optical instruments are mainly used
to observe the key characteristic parameters of the fluid mud layers (i.e., suspended sediment concentra-
tion and upper and lower interfaces) in the world. Due to the different observing principles, however,
there are certain limitations for different instruments in application. This paper compares the effects of
observing the suspended sediment concentration and the seabed interface elevation with different instru-
ments, by simulating the dynamic process of the fluid mud layers on a tidal flat. The results show that
in the case of low suspended sediment concentration (<10 g/L.), the Argue Surface Meter (ASM), A-
coustic Doppler Velocimetry (ADV), and Acoustic Doppler Profilers (ADP) can meet the observation
requirements of suspended sediment concentration, and the Echo logger (AA400) and ASM can obtain
the elevation of seabed accurately. In the case of higher suspended sediment concentration(>>20 g/L),
the relative error of ADP relative to ASM can reach 30.95% due to the significant sound attenuation
effect, which makes it difficult to measure the suspended sediment concentration accurately by ADP.
With the increase of suspended sediment concentration (>>30 g/L.), AA400 cannot obtain continuous
and effective seabed interface elevation, and ASM is difficult to work because of overrange. So the SSC
of 30 g/L can be further used as an indication for the high-density fluid mud formed under storm waves.
The study of dynamics of fluid mud layers under the complex sea conditions requires multiple instru-
ments to cooperate with each other.

Key words: fluid mud layers; acoustics; optics; suspended sediment concentration; seabed interface
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