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Impact of Artificial Island Construction in Quanzhou Bay
on Water Exchange Using Simulation of
Finite-Volume Coastal Ocean Model

XIE Yihui, LU Yimin

(Digital China Research Institute (Fujian), Fuzhou University, Fuzhou 350003, China)

Abstract: Taking the construction of the Xiutu artificial island in Quanzhou Bay as an example, a three-di-
mensional numerical model of Quanzhou Bay was established based on the finite-volume coastal ocean model,
and the changes of hydrodynamic characteristics, tidal residual current and tidal capacity before and after the
construction of the island were simulated and analyzed. Euler dispersion method was used to simulate the con-
vection and diffusion of pollutant concentration, and the water exchange capacity of Quanzhou Bay was ana-
lyzed. The results showed that after the construction of the island, the tidal velocity in most of the sea area

was decreased about 0.1 m « s~ '.

The tidal residual current in most areas of the west of the artificial island
line in Shihu Port area did not change significantly, but decreased markedly in the bay mouth . The change of
tidal capacity was obvious, and the change rate of tidal capacity was 10. 09% during neap tide, which weak-
ened the exchange capacity between the water in the bay and the open sea during neap tide and made it more
vulnerable to pollution. The difference of pollutant concentration between Luoyang River basin and Jinyu was
large, which led to the increase of half exchange time of water in the bay by about 3 days.
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Fig.1 Quanzhou Bay area map
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Fig. 2 Irregular triangular mesh of Quanzhou Bay
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Fig. 3 Tidal level verification map of Quanzhou Bay
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Fig. 4 Tidal current velocity verification map of Quanzhou Bay
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Fig.5 Tidal current direction verification map of Quanzhou Bay
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Fig. 6 Tidal current velocity distribution of Quanzhou Bay
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Fig.7 Tidal current velocity difference before and after island construction
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Fig. 8 Comparison of tidal residual currents before and after island construction

Hi&l 8 IR LAT 3 mighit.

D @B E M BORIE — MO 0.2 moe s H By 5 LSRN BRI SN B B L JE R I
B T A R BRI AL 0.5 moe s LR B S B R BRI AR 0.5 m e s

2) ZHIY KR R L AE AR R B R ORI A S A X 0 A A I s DR LR
ANER T SRR K TE L 7R S3 ERUT R 0 L 2R S 5 ) U T T o /DN B T B BT L R RS PR £ S e
AR LI 3% 5 SCRIRE3 A% S 30 45 SR AR AT

3) SNSRI AR 2 — @ R 23 SO e, B0 — B Ui 1 6 T Ll g O 5% s e S Rl —

http: / www, hdxb. hqu. edu. cn



374 A R e Al CA R B 2R O 2021 4

28 328 AU 1 B 7K 38 ) PG 3 0 SR NS s 0 — AR R BV A i AU b S R NER T K GE Y AR R
B SRV PR A I S AN [ 38 Bl RRAE L FE/NEA T 5 ) VG A 0 R BT Sk AR A A v 35 25 T 1 P 1) A
IR R 5 W58 I X B A3 A AR — B0 IR T A IR S W A E IR e R
3.3 MHENTL

0 S R — AN TRV A A K 0 SR AR B R AR — A2 B ATV AR AR RE T g i AR
A X UV K B g R 5 S AT 20 6 A RS B A S AR T B AR . — S 400
K FR AV N KRS 78 AP K AR 1 58 B PR . B 14 RE ) 85 L 7K 32 $5 B 0 B0 5 S 22 WIIAH Rl E 4 W
M 20

W:%%&+SQAA (2)

2SS, 435 e KA A K A st 8 7 350 AR s AR Ay gy AR 437 =2 T 7D 22 {E.
SR 5 302D — RO 75 24 B — > FRAEAY S 07 K o 7 2R N 7S 05 05 AR 22 4 i W ot 4 o S B 17 4 3t R
VEBLAE L 7 . TR0 R P A0 i 1) 2 B B 20 5K D

W= >1S(hi, —hs) . (3)
i=1

KO NG EE S R AP BT s Ao ho 0 AR5 @ A IS B e ) A7 0 I3 7.

T RIS A K L I R R A R 1 5 SR R /0N T A TR) A O Bl ) B Bl A W S
AL IR SRURE N Y 0 L I A LSS U (R N 43 i 2. 789 7X10°,2. 656 0 X 10° m®, @G F K
A U R 4 0 L R S U T 0. 133 7X 107 m? L, AR RN 4. 79 06 5 f 5 F LS /0N i 0 T 4y S ol
1.526 4X10°,1.372 3 X 10" m®, &t I J5 /N ) S0 (8] 94 9 i Lo At S Ao 20 1 0. 154 1X10° m®, 8 4h 32k
10.09%. HILATRLAT 3 M45ie.

1) 8 B HIF - J5 0 S0 ) 1% 298 3] ek 8 249 Sy /0 ) 40 [) 98 ) ) 53X AT S H T R /N ) S [R] ) A
25 S 3 G o U U [R]85 2 S5 24 Sy /NS 0T RD 6% R AR E AT BROR A AN R S DL L 999 R Y 25 St
B[R T 22 5 F5 U N T 5 A S 5 IR el AR B 3 2 B RS BOR R.

2) @5 Ja . A B B> T3, 22 ke, 90 A 2 I R L 2 R 1 b 2 1 55 SR N TS Y
TKAR 5 85 SR K AR B 5S84 T 55 A T8 N /K AR I B B8 0 95 e WD FE VS N HE AR, T ik B VA AU 5
SR IKARTE A s 330ORF 38 R T PN K AR 38 52 Y5 G 18 P RE M 52 e V5 1 18 A 2 £l

30 M AE T ) S0 (] A 0 s /DN U S R 9 ) ) N AR SO 3 U Y R N T B A T X /N Y
SR T I /0N 40 1) T PN KR 5 0 A oK A R A8 4 BB 0 e s o TS B A2 T k.

3.4 KZHEBENMTH
SR FH Loaff 8807 2 SCRY 2 58 4 Bt (8] 7 AT SR VS K S8 B BE g 1) 28 BRI ST M ST H A A K0 R
o J cw
e
T H 22 oo X3 B I ] 5 C (o) 3735 XY i I 220 T SN 19 ¥ G vk 158 5 Co R0 0 WD IR IS 20 19 75 e W)
WEE s 24 C(O WU TS Y PR FE 1) 50 Yo i, 2 S8 4 bif 8] 1, =1 —1,.
WG Y B s s 2R

de. (4

S>a.sh,

C, = i=tJj=t (5)

IPIT

KOO HCoy TR AW RSP YR shy, NEE ) 20 E.

FEEAT 5 Y 4 1O T35 B SR FH B R IO 6 T B0 VS 9 T G O B R TS TS e R R R L
(AL A 2 BRAE  TCRAAL) o 1 A K AR5 Yo W00 I Wik 32 15 8 A 0. SR P S v A AR 2 18 19 7K 8 ) e AIE 4% 1 s
F15 Y 9 SO BUE R 287 1) 7K 2 1 3 B R i, AT 56 d /5 Ye P B ORI iR 4.

KA H 0= (1—C,) X 100 % » i B 11558 N K R I 7K 28 8 28 (LASS 15,35, 55 RELHE R i) . 25
gk 1 R,

http: // www. hdxb. hqu. edu. cn



%3 R, S A SRRV R VA TR DL S M TN I RN K A e 1 R ) 375
F 1 HSHT G K A K 3 B 2 1 AR 4L
Tab.1 Changes of water exchange rate in bay before and after island construction
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Fig. 9 Changes of pollutant concentration before and after island construction
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