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Abstract — As a preliminary study to evaluate suspended sediment (SS) amount induced by manmade activities
such as sand mining or dredging, the vertical profiles of SS transport integrating bottom boundary layer (BBL) are
investigated in the channel and port of Asan Bay. Current velocity and SS concentration were continuously mea-
sured from 0.4 meter above bed (mab) to surface layer at three stations, i.e. bay entrance (PC1), channel (PC2)
with stronger flow, and Inner Port (PC3) with weaker flow for 15 days in summer 2019 when dredging was absent.
At PC1 and PC2 flood-dominant in the whole water column, the net SS flux is estimated at 27.9 and 20.0 ton/m/
15day, respectively in flood direction, and is abruptly increased in BBL below normalized depth of 0.15 (surface 1
and bed 0). It is estimated to ebb direction above normalized depth of 0.4 but to flood direction below the depth at
PC3, which is due to two-layer circulation induced by density stratification in the port. The net SS flux in the
whole water column is 0.7 ton/m/15day in flood direction and merely about 3% in the channel. It is ascertained
from the study to be possible to analyze the SS transport characteristics in BBL due to bed disturbances during
sand mining or dredging. It is thus believed to be able to evaluate quantitatively the extent of SS impact through
field campaign both with- and without sand mining.
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Fig. 1. Bathymetry of Asan Bay and offshore (left panel), and three measurement stations (right panel).
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Fig. 2. Distribution of bottom sediment texture.
Table 1. Instrument settings for data collection from July 26 to Aug. 9, 2019 (15days)
] Depth Sensor height  Sampling Sampling Samples Blanking  Bin size
Btatisn s (OL(-)m) (mab) rate (Hz)  interval (sec) perburst distance (m) (m)
ADCP(600kHz) 0.5 0.50 600 300 1.35 0.5
PC1 Aquadopp Profiler(2MHz) 18.3 0.2 5.06 600 1,518 0.15 0.1
AWAC(400kHz) ) 0.5 1.49 3,600 2,048 - n/a
TM-256S OBS 21 1.00 600 60 - n/a
ADCP(600kHz) 0.5 0.50 600 300 1.35 0.5
PC2 Aquadopp Profiler(2MHz) 10.5 0.2 5.06 600 1,518 0.15 0.1
WTG-2568 ) 0.3 2.00 3,600 2,048 - n/a
TM-2568 OBS 2.1 1.00 600 60 - n/a
AWAC(600kHz) 0.6 0.50 600 300 0.75 0.5
PC3 Aquadopp Profiler(2MHz) 1.1 0.2 5.06 600 1,518 0.15 0.1
WTG-2568 . 0.3 2.00 3,600 2,048 - n/a
TM-256S OBS 2.1 1.00 600 60 - n/a
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Fig. 3. Schematic diagram of in-situ measurements.
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Fig. 6. Conversion of turbidity and echo intensity into suspended sediment concentration (SSC). Calibration of OBS turbidity to SSC
obtained from sediment entrainment device (a), correlation between SSC and echo intensity from Aquadopp Profiler (b), and from ADCP
at PC1 & PC2 and AWAC at PC3 (c).
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Fig. 7. Comparison of estimated SSC from echo-intensity with those from direct sampling at PC1, PC2 and PC3.
Table 2. Averaged suspended sediment concentrations for 15 days from July 26 to August 9, 2019
(Unit: mg/L)
Tide PC1 PC2 PC3
Surface layer Mid. layer 0.4mab  Surface layer Mid. layer 0.4mab Surface layer Mid. layer 0.4 mab
Spring Tide 8 10 50 8 10 58 4 7 32
Mean Tide 7 8 35 7 7 39 4 6 28
Neap Tide 6 6 22 7 5 29 4 6 26
Average 7 8 36 7 42 4 6 29
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