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Fig.1  Bathymetric map of the Bohai Strait

(a) map showing bathymetry of the Bohai Strait and its surrounding rivers, including the Yellow, Hai, Luan, and Liao Rivers; The current system is composed of the Yel-

low Sea Warm Current (YSWC) and the North Shandong Coastal Current (NSCC); The seismic profiles are shown by yellow lines; (b) depth profile of the Bohai Strait from

northern part to southern part, and it is shown by black line; (c) bathymetric map of the northern part of the Bohai Strait; (d) bathymetric map of the southern part of the

Bohai Strait
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Fig.2 Extent of the regional ocean modeling system (ROMS)

modeling result



964 ot M

S

5444

FENF 20204F 12 H—20214F2 A (& Z=) 434 A ot
RUZE SEFEAT AT o TF A0 (AR 7R 0TI A% 5 245 5L D,
Xu et al. (2022) IR
22 RENRIINERE

1 Vg VAR G 2% 2 DT RR W R R B Ok IR T
2004—2012 4 1 [E IR VE LR A TR A S PP B I 7E
TR AN BV B 0 AR L e T RS XN Y
6 707 i i R IZVIURIR E S SRS H T A
SETRAE(2021) R
23 kHEZE

kT A B v VA 2 1 U R JR A A A, 2023 4F
5 H—6 A FIFH A 48 58 U5 55 — M 1 A 53 i BT 9 3
EMTUC, A ) BH T 18 fi 7 R 43 P Topas PS18
(0.5~6.0 kHz) ¥ b 2= # X R 48 (0.5~12 kHz) R4
T4 SV Hh 2 TR L 2 UL 1a, IR AT
Triton SB-Interpreter BRAE o v b 2 35 1 B s UE AT
AbF
24 PEE

SR S 25 R T K B B R AR R
J& , LRI S RN, BRI AR A AR
A ARYARA AT B 12 H 22 F IR S 37 s
AIZR 0t u (o) ANAE A o (o) SR (D A(2) 315
RENF-2 BB a Mo, AR T IRz 20 5 ) Fil
BREE AR 0 KNS ) 43 AN U, 6. TR
FRUF .

a=r > ul) (1)
= ST () (2)
0 = arctan( ) (3)
U, =Vt +1° (4)

FR 4 Du et al. (2020) FIBIFFE AR , A BB DT
Yy 8 i 5 I A = Oy AE L, AT AR AR, s
R U I A7 8 P A Dt B, PR 0k 322 5 Bt s ik
TRMEEE ., EARCOMILY) F i E12 H—2 A
B aoh .

o = %J:k[u(t)z (0 Tult)de ()

0y = [ KL + o0 1o0) (6)

XA FRIA A AR Z= 34 H E LR
WA gx gy, TP kR

3 45

3.1 SRR R IR E

e Vg i e R EL B 3T 1A 3 2 DU RR W AR 2 b
(1 3a) , oA RRLITRRY F2 20 A AR v A3 | iT =
FAUNATZ BT = AN RIS M AR 13K X 3 A
KOTARTE WA i g S5 R A DTRR P T 2 4k
KIS . A0EUREDURR ) B0 A 8 LA B Ui X
B it v A g vt v R B AR A A (P A )
(Kl 3a),
3001 kbR ARA R T A AT

TRR U LB A DR R B R, LARD B AR
F o ARPBARBUURRY) BB AR B T -1~
8 &, ZERILIZKIE N BT PR B ok, &8 43w 6 1T
B & kA 2E AN 1R VB R b v s (7
B LI 1a) Bk AR AR L KB B A, DARD BT TR
SR BRI 43 AR (B 3b) , B0 F-341 15 B 7E 60%
DL s gk 1) A, 120 SRR 4 T AR SR YR SR DO, I
FBI B8 - I B IR R OA R R A o DCERR LK S
fia) AU BV 1, KLU LR ) 5 e R R AT, DA D
JEUTRCA E (E 3b) .
3.1.2 ik dIRitArd A B A AT

S WAL HAR LU, Vi R AR TOAR B Lhoky b
h (B L B e A B A ) b & A T 60%-~
80% (&l 3c) o e [ B IR 1Y 20 AT 40 S 28 2ok Yl o Vg e
R R, B GE AR 5 SRR A, OB A g B
VG ] AR AR 20 B A B 3, FLURLAR K/ING A L B B
(SrIEEhT) EBIRiAR R 6 @ ity , FE R FIZh
TR AR R VR B 2 N e st R0 3k
DL TTRRP R AR S SR AR (] 4b) , BN TR 5,
WA A A, B KGE [F Bk KGE —FE, K
SENARTALYE i SRR TR L INER =X @i ]
e, ORI A4 (P 4a,b) TR T DURDR
IKIE R KB PRI 53 AT A SR o
3.2 R EFIEATIRFFE

LT RGN BEFLGEREL SR A I 7% v b J 2 35
(RS AIT | 7S SCrP T 8 R 1 1 0 A8 -5 R S 1 DB
Z I 4 (11.5 ka B.P.) LR AU (Liu et al.
2007) o 1 VAR e F A b 2 50 oo R BT VAR b S
55 e e AR AR SR AN [ AR T RRU A 2R R A R T TR
L2 InEE=C (E5) o



#3341 965
L _ 5 5 T s o
P13 i T ok R G J] 30 DX 3 22 AR WhE B e 40 T3t 4 1 T A
(a) FHEPRIAR ; (D) RD I 5 (o) BPD it (D) B Lot
Fig.3  Grain and sediment composition distribution in the surface sediment of the Bohai Strait and its surrounding areas
(a) mean grain; (b) sand content; (c) silt content; (d) clay content
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Fig.6 Tidal current distribution around the Bohai Strait
The figure illustrates the evolution of tidal currents over a 24-hour period, specifically from 14:00 on December 1, 2020, to 12:00 on December 2, 2020, with a 2-h time inter-
val; The color bar on the right indicates the current speed, with units in m/s; (a-f) represent the flooding tide (from east to west), (g-1) represent the ebb tide (from west to east);

Figure (b) and figure (c) show that the maximum flood tidal current in the Laotieshan Channel exceeds 1.6 m/s, figure (k) shows that the maximum ebb current occurs in the
Dengzhou Channel, measuring 1.6 m/s
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(red) represents the tidal ellipses rotating clockwise (anticlockwise); The more
elongated the tidal ellipse, the stronger the oscillation; The Laotieshan Channel and
Liaodong sand ridge mainly exhibit reciprocating flow, whereas the Bozhong sand

sheet primarily features rotary flow
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Fig.8 Distribution of average residual currents around

the Bohai Strait in winter
The green area indicates the position of the front, representing the boundary between
the Yellow Sea Warm Current (YSWC) and North Shandong Coastal Current (NSCC);

The residual flow is relatively small, less than 10 em/s
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Fig.9 Sediment transport trend and capacity map of Bohai Strait in winter

The darker the color, the stronger the erosion; the size and direction of the arrows indicate the magnitude and direction of the sediment transport ca-

pacity; Erosion is mainly distributed in the Laotieshan and Dengzhou Channel
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Fig.10  Distribution of the modern sedimentary system around the Bohai Strait

The northern sedimentary system of the Bohai Strait is composed of three parts: the Laotieshan scour channel, the flood tidal delta formed by the Liaodong Sand Ridge and Bo-

zhong Sand Sheet, and the outer muddy belt surrounding the delta. In the southern part of the strait, the Shandong mud wedge is distributed at water depths of 0-30 m; the

larger the pink circle, the stronger the erosion. The front (green) is distributed around the Shandong mud wedge, inhibiting the outward transport of sediment from the Yellow

River. The water depth contours of 20 m, 30 m, and 40 m are labeled
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Table 1 Scale and speed of typical tidal straits (modified from Dalrymple, 2023)

ST T KB km i i /km TR /m M/ (m/s)
EZIGE0Y 40 30-40 <64 2.5(Dalrymple,2023)
B e 80 >20 <114 17(R515E5455,1998)
T 120 >22 <350 3.4(Stevens et al.,2012)
EAmLS 5 1.5~3.8 <113 2.5(Barnard et al.,2007)

ST /AT Y 40 3~15 >90 3(Longhitano,2018)
F2 AREREEEHN MR (48 Dalrymple, 2023 1£21)
Table 2 Scale of typical current straits (modified from Dalrymple, 2023)

AR 370 R KB /km B B /km W m
2% BRI 720 45-145 >715
BEZ% e pa i 1200 430~1 000 >3 000

ik 470 130~370 1 500~2 300
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Abstract: [Objective ] The formation of sedimentary systems within straits is intricately linked to the unique topo-
graphical constraints that influence both facies characteristics and sediment distribution patterns. Although current re-
search mainly focuses on narrow straits (less than 50 km wide) , where sedimentation is dominated by tidal process-
es, wider straits introduce more complex hydrodynamic dynamics, leaving many aspects of the sedimentation process-
es yet to be fully understood.[ Methods] This study focuses on the Bohai Strait (a shallow strait with a width of 106
km) and is based on an extensive dataset of surface sediment grain sizes, combined with four shallow seismic pro-
files, to characterize the sedimentary environment within the Bohai Strait. Additionally, a regional ocean modeling
system (ROMS) simulation was employed for winter ( December 2020-February 2021) to better understand the hydro-
dynamic processes influencing sediment dynamics and control over sediment distribution within and surrounding the
Bohai Strait. [ Results] Our results reveal significant differences in sediment dynamics between the northern and
southern parts of the strait. The northern region exhibits a high-energy environment dominated by erosion, whereas
the southern region displays a lower-energy environment conducive to deposition. Surface sediment types vary spatial-
ly, with coarser grains predominating in the north and narrow regions, with finer grains observed on both sides (east-
west) and in the south. A large-scale, sandy flood-tidal delta appears around the Laotieshan Channel in the north.
The asymmetric tidal currents flowing in and out of the channel are likely responsible for this feature, and ebb-tidal
delta is not prominent. In contrast, the southern part of the strait exhibits two distinct sedimentary systems: (1) Shan-
dong mud wedge: This system lies along the coast of the Shandong Peninsula, shaped by the substantial sediment
supply from the Yellow River and the influence of coastal currents. (2) Scour troughs and sandy tidal deltas: These
smaller features are attributed to the protective effect of islands present in the southern strait, combined with the
abundant supply of fine-grained sediments.[ Conclusions ] This study highlights the critical role of the complex topog-
raphy of the strait in the confinement in shaping regional sediment transport dynamics and the resulting distribution of
sedimentary systems.
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