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Fig. 1 Observation stations (a) and particle size frequency distribution of bed sediments (b,c)
A SCH P E R RLAR KT 62.5 pm FYIBURL, By b2 SR RAR 8~62.5 um (19 BORE, 25 + 8 CAHRLAE /N T 8 pm 14 JB0RL
The sand fraction is defined as the particles with a diameter larger than 62.5 pm, the silt fraction is defined as the particles with a diameter between 8 um and
62.5 um, the clay fraction is defined as the particles with a diameter smaller than 8 um
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Table 1 The basic information of two stations and instruments used during in-situ investigation

WL FEIK /M SR &R WG B WS TR B W15 AR

TO1 30.9  38.10°N 121.20°E 20184F1 A6 H 20184F 1T 13H AlAR . IEHE = BAAL | A3 m i pu e ADCP, CTD, Uik #T, LISST

TO2 512  3841°N121.38°E 20184F1H2H 20184F1HI12H  # &R IR, L mAU4E  ADCP, CTD, CT, TU, UiBUili3k#E, LISST

F 2 TO1F1T02 iKMW AL XIS
Table 2 Fractions of bed sediments of stations T01 and T02

Ho5r G5 1 2 3 4 5 6 7 8
B/ um >250 177~250 125~177 88~125 62.5~88 32~62.5 8~32 <8
TOVSG 43 A 43 B/ % 13.91 20.98 21.45 13.36 4.89 3.11 1123 11.07
TO2 25 2H 53 1 43 1t /% 17.89 9.63 12.06 11.34 8.74 10.77 1277 16.80

pH A 8), B MR MG S =W ARECH 0.019 Np/m  8TYIR J K Tl B 3h 87 U1 g i R DU & Ak
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Fig. 4 Comparison of the results of different critical bed-shear stress (TE,) calculations for 8 particle size fractions at TO1 Station
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Parameterization of sediment transport in the Bohai Strait
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Abstract: The horizontal suspended and bed-load sediment transport in the bottom boundary layer were computed
by applying a one-dimensional parameterized scheme to the in-situ data obtained from two stations in the Bohai
Strait during a winter field investigation in 2018. In the parameterized scheme, a simplified one-dimensional advec-
tion-diffusion equation was used to calculate the vertical suspended sediment concentration in the bottom boundary
layer. Aiming at verifying the reliability of the parameterization scheme, two models of bed shear stress calculation,
four critical bed-shear stress methods and two advection-diffusion solutions were compared based on the observa-
tions. It showed that: (1) bed shear stress calculated by different models are fairly consistent; (2) the critical bed-
shear stress is affected by sediment cohesive effects; (3) stratification effect of sediment concentration and the dif-
ference of critical bed-shear stress with different particle size fractions need to be considered solving the one-di-
mensional advection-diffusion equation. Based on the optimal parameterization obtained from the comparisons,
sediment transport of the two stations was further calculated: (1) during resuspension events, the ratio of the hori-
zontal suspended sediment flux within 5 meters above bottom accounting for the suspended sediment flux
throughout the entire water column which is about 21% in TO1 and 17% in TO02 is significantly higher than the ratio
of the water flux within the same layers; (2) the mean suspended sediment flux estimated by the parameterization
scheme in winter is about 16% higher than the result estimated from the conventional method which ignores the ver-
tical variation of suspended sediment concentration in the bottom boundary layer; (3) bed-load transport is gener-

ally 2 orders of magnitude smaller than the suspended load transport.

Key words: bottom boundary layer; suspended sediment flux; bed-load transport; Bohai Strait



