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Responses of Sediment Transport and Bed
Evolution to Caofeidian Harbour Project
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Abstract; A 3D numerical model of sediment transport and
bed evolution of Caofeidian sea area under the combined forces
of tidal current and wave was established based on Delft3D.
This model was validated with the field measured tidal flow
and sediment concentration in 2012. The validated model was
used to simulate flow and sediment concentration fields and
morphology evolution under the scenario of 2012. The
responses of sediment transport and bed evolution were
analyzed. The results show that; the sediment concentration
in Caofeidian sea area is low, normally less than 0.2kg » m™3,
its horizontal distribution presents higher in the west than in
the east, and also in the nearshore and shoal areas than in the
offshore area, while vertically increases from the surface to

the bottom generally; the main erosions occur around
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Caofedian foreland, nearshore and shoals in the west and
Dongkengtuo, the severe sedimentations appear in the
western deep channels and Laolonggou creek. In general, the
annual bed evolution is less than 0. 5m and the morphology is

stable with acceptable erosion and sedimentation rates.

Key words: tidal current; Delft3D; sediment transport; bed

evolution; Caofeidian Harbour
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Fig.2 Verification of tidal level (Oct.15—16, 2012)
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Fig.3 Verification of tidal current velocity and direction (Oct.15—16, 2012)



%12 ERH, % YRS SR EAE B o i O TR MR AFE

i A Wilmott™®) B4 ) B G 3124 T 15 43 Bl 5T 3
AN 545 2 i I 1) A 08 4 SR EEAT PR TR
R RIS R R BT EIZE 0. 47 = 0. 93 Z [A], TF
a5 5 o0 i 2R AT, 3R AR RRAS AR AT LR B Hh
% DX 358 A9 T A AR ATE

B T & 4 ) v S YR Y S R R IR T 2k
R 26 m 7K S TR AL B BN R, J3T DA YR AR AL
) S8E 3 B AT eI s Ak U8 v U8 SR B AR A DL
NS IE R AT 25 BB B0 R A8 3 v I A LA
TE, % E SE WK 6 A1 SW IRPE 5 P IR A AR AR
AR T 15, SE R 7R 6 A Hyo R (R IR
B4y 2 — RSB R M 0. 77 m, SW {RFE 5°
FIEES R 0. 57 m) B R S5 AR R,
B4t SE fRZR 6% R BT X3 R#AR 2. 50 s,
SW TG 5° IR L (1 F- B3 AR 2. 23 s. )k pa il
26 m KIRFREAL , SE WA 6° 3 T, HHHEBB %K
ER0.77 m, RN 2. 53 s; SWIRTE 5" .3t
RARRNRPRE N 0. 57 m, FAHR 2. 24 s BRI HA
W AR 5 S ME R A — B

T B UE VR VDR B A5 H M, SR A 2012 4R 10
H 15 H5:00 & 10 J 16 B 5:00 Mi%k 14 (FLYF
B, 24 K2 0. 1H) (2 (0. 6HD JIEZ (0. 9OHD Al
SH(BEA YD WEMEVESHENSVEHSST
LS. TR AR ITRER SE i A& 6° MR, B 4 HET
5HBBEEAT . NEASEBESYEITRES LW
B LA, [FIARE (A Wilmott™ (48 312 1 43 31
XF 3 ANME &S B EVBNITTES RIETIE. R
BMAERRBTEELE 0. 34 2 0.62 Z ], ML RN
57 S5 AR 4. 2% BAAS B B A R 4 b A BB 5E DX 3 i TR
VRHE.

2 iR IHIT T2 Y M R

5 FIE 6 435I BRI 2012 AR RIB S
HRAE T KRS A% AER TS UEY.

HWREAREZN, AR B ARV SV ER
&, BAMET 0.2 kg » m °. g Tk PR AEH,
ARFEHRE LR A TR, Hit, SWESAER
VEHE R » AT, WML 5 T AN A Re 4. TEEBIE 208
BKE YR IE S 220 0. 15~0. 20 kg -
m?, LA ANEBHB/NE 0. 05 kg » m AT, M3k
B B S Vb B RN, Bk B 208 0. 05 kg » m?
KA T B 2 B T 1 1 AR PE R R VD BE T
YHE ) Sk BRHET L T S 20 S v B ik s 2R

4350
4340
4330

g

< 4320
4310
4300
4290

T 012 ‘ i
£ 0.10F o Sy — EM
20
= 0. o o
g 0.04 . o °
2 0.02p2 090 © 0 o
a I PV
5:00 9:00 13:00 17:00 21:00 1:00 5:00
el

a 1#ELFH
"’T‘g 0.12
S 010F o ScWifE  — e
2
i 0.04 9 000 °
"§P\ 0'02 1 1 1 1 1 I}
a D -

3:00 9:00 13:00 17:00 21:00 1:00 5:00
B Zl
b 2# KR

Ton . ‘
S 0.10F o SERIME — EME

000 900 13:00 17:00 21:00 100 5.
5:00 9:00 13:00 17:00 21:00 1:00 5:00

B ZI
c2HHE
012 ‘ X
S 010} o S — e
2 0oe
3 0.04
2 0.02
a0
Fef %1
d2#)ER
; 0.12
= 0.10} o SZii(E — HH/E
2000
5 0.04
2 0.02
a0
B ZI
e 3# ELRFH

4 ERAEEBs&ERIE

Fig.4 Verification of sediment concentration
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