XEHS: 1000-0615(2020)12-2087-13

K7 2441, 2020, 44(12): 2087-2099

;¢
2l % 2
JOURNAL OF FISHERIES OF CHINA
DOL: 10.11964/jfc.20190511808

Us2in 'rr:;%
||||I:, "

Science Press

AIRAER T AT &g Ere b iz B ER IR

woEY,

% ER',

W

(1. L R S 505 %0, LilE 201306;
2. B R S LREEOR B Fe L, B 201306)

WE: JHRRAT @R E SRR B, L5 T8 % HE#E FYCOM (finite
volume community ocean model) & FJB /it E A e, xRN D #E 7 5 o A T kLR
BB BOFRARDHRBFRBTTREENFAR. HEHEATEH A RRA L& #
W E O EAZ100m. & /E 10m, A T & 8 L34 o 55 F 2 8 =48 b & 8
AE, UEIHRAER T LA ENRDEF. RRFRBRN . 3t A /N ##] K
B, HAWRZRGH AN, ERAAEHR LA REANT HEERN A EBE LTI, BRE
bR E BTG RE AR, SR E — WA A GRS . &L B
ROVEENZRERF R MBS IEEL, RAMEFHEIT0.01g/L. &KW D &L
REATEBELABRNNBER. B Ewm T mnfR, mUPR, #REREL0Sm £
H, BAKFHmEEEAEL2FEES, WLH200m LR, @ AT E#T REIRDHEZ
HEE-NAHTNIE. ARKRA, HE 0 FHIWTE AR, Foat & Ll E A
e M2 R R SR R BRI ELE, BREELIKR. HRRZ ™ EF R

BRAEGHERATEE L,

KA A T ; FVCOM; Z 3R W J& KR

hE 2 S:S931

UTAE, BE A T O R Y A B A 5
T A S PR A IR, 3 v L B R
FIRE, Nk, DI T g
B 0 B A R D R T PR O B SR A
AT L G DR A el AR A B By 2

N T i B A S S o A0 o R ) T B
R, AR AR O NG SR, D
FR N 02 S R AERTE R A7 I A 3 B
KA HEYE B R A SR, R B
IR FE Y BRSO R AR R H B A
T £ il 1A 5 TR AR A K AR i SRR B B B
SR R FR R T . W L R R AR K B

i EE: 2019-05-27  f&EIHHEA: 2020-05-17
BUIE : Ex&E AR IR (2019YFD0901302)
BIEEE: A%, E-mail: jlin@shou.edu.cn

HHE K P72 22 F 40 sponsored by China Society of Fisheries

XRkPRERRS: A

T3 3 R 5 R A A AR A A 3B 3 5 ) i X
AU S 800, o f 2 e ) 0 Tk 4 ) B AR E PR
Il P A N T i 18 7K B 0 A5k R B e T AR o
T8 A ) Ttk 70 PR A B itk 2 B 1) R S 30 R KR
B SE 5, B 5T 0 A A () 45 4 288 20 0 7l 1) 3 3
RO, PR AN TR K Bl O B 5T fa i R A2 51
DL IR AR oA Y YD R AT U v iz Y A
LS ER T SEBr N T ARRR EA {E E EfE
PRI BT B HL A R0, R AR 45 v S 1) 6 o
5K 155 AR R e R R R, &
PR B DAL J] LR J5 o ) 8 v o A i T B L B
BRI X SRR X A AR AR A B G

https://www.china-fishery.cn


https://www.china-fishery.cn

2088 KoOoE ¥ 44 45

X M KRB R R VD L VS b R i AR A
MIRIESE, 3 U Y — A vV (R AR A A R A
Je b B F Sz SFEY, JHITEARERZ T
Martyanov %5 " 3 33 = 4 g 7 BUE A7 (princeton
ocean model, POM) 7E I % 1978 Neva /5 L T i
TR UV FE B, R T U AN R TR AR 4R
PEAHEAE T B9 IRBY P 7, P VbR M 1 Fi
VRN, FR T 527 BH R 2R 38 45 5 | ke 1) 58 3 R
WU AR A, DLEOKRZ ey m, I A
SWAN # # J] T 1155 XUR #8% . Warner 55" 78
Regional Ocean Modeling System(ROMS) — 4 5§ {
BRI A e V0 i s FR KRB B8, JF@r T
ROMS 55 i JR #5 B SWAN (9 XL # &, 78 sl &
Ty T A B = YRR G T I R T A, e
Wiz Bk B & CAER R Y 9, 1
Massachusetts &40 T I8 VD40 A A8 . R AE 5
5T FVCOM 7EAE S48 ks N # G I TR B A R 1T
VeV B 28, FEueE T H FVCOM_SWAVE
FVCOM_SED 5 FVCOM 41 J§ i = 4k 4= Fi 5 #5110
A5,

D /N B £ : 7 Y ORI S 5 G R
DL KGR R A AR U U B B B A K & i 5T
B, BN TN T ol R S PR i B A S B %
it 5 R PR UG VD i 0 B 5 A8 LA D A
SCEY LT FVCOM 7K 3 77 5 807 e V0 it IR e
R =R 8 R O B TRA N =l P LB =Y ]| PR e e
S F 500 400 9 N T AR Ll X I R s e, A e
P JE RS V0w A B0 4T T BUE BT 5E

1 MRS IE

1.1 #ARXIE

B AL B DX I A% A B T AN AR [
(&l 1), FF7E BRI I 45 50 5 W AT T R AR
TR ) A% 3 B 2R A Ao R L DX 380RS B K E)] 10 m,
3t 45761 TR A, 87567 = HoT, HAIK
TG B AE T B A de Ko 117 m, FREE XK 7K
A F 30 m LAY . ) B SR R 2 N Y sigma
AR, AR 20 2. FEEE BRI 2 &K A
I 5 v X6 T TR 6 V0 AR ok RN T e e i IR )2 R iR
A5 (R EERLRG &

BEHRUR R A o), T30 A 4 0 i B 4%
PR o B 3 R T 3 B 30 9 R R R IR B
i FEHR R RURE A S S 80Kk T TPXOS il 46 .

https://www.china-fishery.cn

420 120
40° |
100
38° t
80
36° t
£ <
340t 60 X &
%—o
320 ¢
1 40
30° t
20
28° |
26° 0

118° 120° 122° 124° 126° 128°E

E1 it EMARMKR
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Tab.1 Definition parameters value of sediment module

AR

sediment name

il R it
fine-sand silt clay

YevbIAL  sediment type

F{ERIZ/mm  median grain diameter

PUBE# A /(mm/s)  settling velocity

VY25 E/(kg/m’)  sediment grain density

JRR R JZ 1211 /(kg/(m*-s))  erosion rate

JEUIRTFLERZE  porosity

{2 FRIG AL BYPI R /1/(N/m®)  critical shear stress for erosion

VUL FRIG S BT VIR, /1/(N/m®)  critical shear stress for deposition

JoHi4E S non-cohesive

HHRi4ES)  cohesive  HANLE ST cohesive

0.083 0.0256 0.003
3.47 0.37 0.1
2750. 2 750. 2 750.
l.e-5 1.8e-5 2.e-5
0.25 0.5 0.55
0.25 0.12 0.08
0.25 0.12 0.08
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aly 0.5, M 25 A i, = 1750D%'S, A B
g% X 3k 2% )2 Je v (B R A2 B 0.0244 mm, By, =
1200 kg/m’*, VTR A HL 0.0004 m/s.

14 SHUHRGE

TEE RO b, N e ki
R 22 DAAS [ HUAR 1) A 5 R 7E A 1 X ok, 1
PRBEOT AR SRR A0 TRE T SRR 2 Fb
S — Bk 24>tk s R B0, S TR
TR MR 5 R R E i 2 A ik
AR TE e AR £ R M B A AR LD, Ol S BOTE
IKERAR R BER Y X I AR S50 oA T HE AR Y

K% /m
depth

®)

30.770°

30.765°

30.760°
122.730°

122.735°

122.740° E

N T AafELL

FHE T B2 7 =0, AR SR A b
AL RN 25 1 T A I E A A s R A K
BALAS i R X T 3 S A RS 5T A B ) e A A A
TR A K- ROBEZL NS 2, IR = 48
PR BT ASTE B F i SR RS R B, AR
SCAY B S 56 B 01 3 B — S BAE A AR 100 m,
FLEE 10m ARS8 A T Akl ERES
LAREER TIPS NN & R D O W B v ] |
4 8 5 T8 fa il L3k L 2% PR Y A, B A K
Tas o AR L, RT DAYE 2 A N A L R K
VRAE R LR B A LLE A (B 3).

2 4R
2.1 EBLALRIRICIE
T1. T2 3 V57 A0 3 i P i) 7 57) 60 0 )

HE R (8 4), BOBLE R (vmoa) 5 WL H
(X obs) FIXIITARIR 22 (re) TR AT,

12
s = 37 20 o ©)
HISEREC P IR
=

N
Zi:l ()C mod _fmod) (X obs _fobs)

N N S
Zizl(xmod_xmod) Zi:l (Xobs_xobs)

7K /m
depth

172 (10)

30.770°

30.765°

30.760°
122.730°

122.735°

122.740° E

3 &ILmE () /(&) KR EEE

Fig.3 Depth change with artificial seamount(right panel) and without artificial seamount(left panel)
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Fig. 5 Comparisons of velocity(upper panels) and direction(lower panels) of observation and model in C1 site

left panels: surface layer, middle panels: middle layer, right panels: bottom layer
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Fig. 6 Comparisons of velocity (upper panels) and direction (lower panels) of observation and model in C2 site

left panels: surface layer, middle panels: middle layer, right panels: bottom layer
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Tab.2 Error of tidal elevation modeling

gy

site Fins r Skill
T1 0.26 0.98 0.97
T2 0.14 0.99 0.99

Hb RN Ta) A5 Y 3 B3 5 0 DB Fr) R T a5
25 1)V B B AR IR 7 20% LAY . R UL
AUPEZ X SO0 B R D & B LA B T —
KGBE, AT LAk 5 S0 IR U V0 1 3l 40 i B ARE AR 3 o
2.3 REBRIATR

B I 9 TR] ik P 2 i Y IS 2 3 o A
(# 7) Ko Ho2z 5 (1 8) 43 Mr A\ T fa ik 1 3ok i i 3%
(Y 5E IR o A5EAR Fir A5 G )2 Ui R (B FE K . VR STy
AHIE 1.0 m/s, N T ARRE Lo | A 7 T 23 Dl e
FEHAH T 0.5 m/is, RIS 2t AT
R Ll g B K RS e, TR I 5 AL A L DX
LT AR S A AR LR A R G X,
) 0] 2 28 {00 T [ AT 8 U 1) U 1 800 5 | A ) R
Hhn, WA . YR 2R E R, FE
fAE AT 5P R T N X, BT
R 1L BELIAE AR R, 78 W IR ] 0 AEE L I TR A
U )23 AL B K A/ 3900 Y T )
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Fig. 7 Bottom current speed distribution of flood(upper panels) and ebb(lower panels) in
artificial seamount area during spring tide

left panels: without artificial seamount, right panels: with artificial seamount
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Tab.3 Verification of suspended sediment concentration

JE HAE AL - WA (g/L) Ji A A -1 S (g/L) JE A AR -AR SR /%

IR uhS JEIR Diurnal variation-observed Diurnal variation-simulated Diurnal variation-relative error

tidal  site layer BRE  B/ME S BAE  BME FHy IooN| HR/ME FH)

maximum minimum mean maximum minimum mean maximum  minimum mean

ﬂ%ﬁ S1 2 surface 0.079 0.045 0.061 0.091 0.060 0.078 15.4 335 28.1
spring

i middle 0.090 0.064 0.076 0.108 0.074 0.091 20.2 15.7 19.0

JE&Z  bottom 0.114 0.078 0.091 0.133 0.081 0.101 16.3 3.9 11.3

82 #JZ surface 0.077 0.046 0.062 0.102 0.073 0.087 32.8 57.6 39.8

FE  middle 0.099 0.065 0.079 0.112 0.079 0.096 13.0 20.7 21.7

J&JZ  bottom 0.113 0.083 0.094 0.125 0.086 0.104 10.2 3.5 10.1

83 EJE surface 0.075 0.048 0.063 0.104 0.065 0.086 38.9 35.6 35.7

2 middle 0.097 0.066 0.080 0.112 0.075 0.094 155 14.1 17.5

J&Z  bottom 0.117 0.079 0.096 0.125 0.082 0.102 6.8 3.1 6.0

S4  FJZ surface 0.085 0.059 0.074 0.103 0.065 0.081 213 9.5 9.3

FZ  middle 0.105 0.079 0.090 0.118 0.073 0.091 122 -8.1 0.9

J&JZ bottom 0.128 0.092 0.104 0.146 0.071 0.105 13.6 -22.7 0.8

S5 &JE  surface 0.078 0.047 0.064 0.091 0.042 0.072 16.4 -11.7 12.8

2 middle 0.097 0.072 0.082 0.101 0.058 0.084 45 -19.6 1.9

J&Z  bottom 0.119 0.085 0.095 0.109 0.067 0.090 -8.0 -21.4 -4.9

NESI o RZ surface 0.050 0.024 0.036 0.048 0.026 0.041 -4.0 9.6 125
neaj

’ FZ  middle 0.067 0.031 0.047 0.056 0.032 0.047 -16.4 1.9 -1.0

J&JZ bottom 0.114 0.047 0.064 0.066 0.038 0.052 425 -183 -18.7
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Numerical modelling of sediment transport in
artificial seamount by the action of tidal current

LIN Jun ", WU Xingchen', YANG Wei'

(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China,
2. Engineering Techology Research Center of Marine Ranching, Shangha Ocean University, Shanghai  201306)

Abstract: In order to study the influence of artificial reef on the sea bottom, based on the marine numer-
ical model FVCOM (finite volume community ocean model) and its sediment transport module, the
effects of the current field, suspended sediment and seabed sediment erosion and deposition around an
artificial seamount in the artificial reef area of the Ma’an Islands are analyzed. A truncated-cone-type
artificial seamount was set up with a diameter of 100 m and a height of 10 m. In order to simulate the
effect of sediment suspension and seabed erosion and deposition around artificial seamount by the
action of the tidal current, the part of the artificial seamount was simplified into a closed solid and the
corresponding height of water depth was subtracted. Based on the analysis of the current field during
the floods and ebbs of the spring and neap tides, the influence of artificial seamount on current velocity
was mainly showed in the vicinity of the artificial seamount. The velocity of the water layer above the
artificial seamount and velocity of bottom layer on both sides of the main current axis increased, while
the velocity of downstream of the artificial seamount decreased significantly. The difference of suspen-
ded sediment concentration variation before and after the construction of artificial seamount was close
to the trend of the current field variation and the maximum value was not more than 0.01 g/L. The res-
ults of sediment erosion and deposition on the sea bed around the artificial seamount showed deposition
along the long axis of current ellipse, and erosion along the short axis of current ellipse, and the thick-
ness of erosion and deposition were about + 0.5 m, and the horizontal influence range was within 2.0
times of the diameter around the reef mountain, that is, within 200 m. The sediment transport process
caused by the artificial seamount was a local change process. In order to avoid local over erosion, it is nece-
ssary to reinforce the seabed near the artificial seamount on the short axis of the tide ellipse with special bottom
pretection reef. It is not suitable to build artificial seamount in the area where tidal current velocity is too high and
bottom sediment is liable to serious erosion and deposition.

Key words: artificial seamount; FVCOM (finite volume community ocean model); suspended sediment; seabed
erosion and deposition
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