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Impacts of Hydrodynamic Environment Caused by
Large-scale Reclamation in Qinzhou Bay

FAE , FaE At RESL R R KRR
DONG De-xin',LI Yi-chun’, CHEN Xian-yun',CHEN Bo',ZHANG Rong-can”

(L) PURR B ) P i i T A S B E SR =, PR T 530007 ;2. )T P AL RV T VRIS
O TTPER T 530007)

(1. Guangxi Key Laboratory of Costal Marine Environmental Science, Guangxi Academy of Sci-
ences, Nanning , Guangxi, 530007, China; 2. Guangxi Beibu Gulf Marine Research Center, Nan-
ning , Guangxi, 530007, China)

FAE [ B R YFF I HON I R TR S 2Kk sl D 384k, [ 3R I d— A 1 Z 480 i B e A, JF
FIHT 2007 485 2009 48 520 7K SCHORE XA B BEAT 30 1k L 450 B A A AL 1 AR OM VS R W s S L. #E— Pt
SIHTT 2008~2012 4RER NS R MR IR HE B HT S K 3 00 AR AR B . (85 R ISR BN O AR IE | & S0
TH YR RS BUVTIE PR S I RSN 2 0. 145m /s 5 =300 % A 15 S 0L V000 9 W 4 D L IR RN 2
0. 224m /s, T H AR DU AL 30 I 38 30 O 3 e K3k 0. 322m/s, DEE IR TR MBS T 72 3 BUR NN 2012 4R 7K I 1K
TRLL 2008 £E45 /N2 2. 21 %6 3 RN VE K A2 4 BB 3 728 55 L g /K 2 32 46 J) 1 e R B A 0. 56,

KR FONE WA K3 AR KA HRBE T

HESES . P731 NEARIRB.A  XEHS.1005-9164(2014)04-0357-08

Abstract: [ Objective] The changes of hydrodynamic environment of Qinzhou bay caused by
large-scale reclamation were studied. [Methods]JA two-dimensional current mathematical model
is set up and validated by the measured hydrological data of 2007 and 2009. This model reveals
better to simulate the current movement of Qinzhou Bay. Furthermore, the hydrodynamic chan-
ges are calculated and analyzed after large-scale reclamation from 2008 to 2012 in Qinzhou Bay,
[Results]The current speed in east waterway of Qinzhou Bay and Jingu River has decreased,
which is caused by dredging,and the maximum decrement is about 0. 145m/s. The construction
of Sandun Road has led to obviously decreasing the current speed of its west side,and the maxi-
mum decrement is about 0. 224m/s, but at its east side, current speed significantly increases,
and the maximum increment is up to 0. 322m/s. [Conclusion)In 2012, the water volume of
Qinzhou Bay has reduced 2. 21% compared with that in 2008 caused by large-scale reclamation.
Seawater exchange capacity has also been weakened,and the maximum seawater half-exchange

cycle has increased 0. 56d.
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Table 1 Current speed changes of feature point in Qinzhou Bay after reclamation from 2008 to 2012
ik 2 Flood 752 Ebb
i i M % % H
No. 2008 2012 . o 2008 2012 . . ;
(mes 1) (m o~ s—1) Difference  Relative change (m ~s—1) (m o~ s—1) Difference  Relative change
(mes 1) rate (%) (mes 1) rate (%)
1# 0.677 0.584 —0.093 13.8 0. 845 0. 700 —0. 145 17.1
24 0. 469 0. 448 —0.022 4.6 0.634 0.582 —0.052 8.2
3¢ 0. 351 0. 399 0.048 13.7 0.627 0. 640 0.013 2.1
44 0.319 0.229 —0.090 28.3 0.508 0. 389 —0.119 23.4
54 0.236 0.139 —0.097 41.0 0.328 0.126 —0.202 61.5
6+ 0. 310 0. 288 —0.022 7.1 0.463 0.451 —0.012 2.6
74 0.371 0.355 —0.016 4.2 0.484 0.453 —0.031 6.4
8+ 0. 448 0.433 —0.015 3.3 0.619 0.618 —0.001 0.2
9# 0. 464 0. 441 —0.023 5.0 0. 688 0. 636 —0.052 7.6
10 = 0. 380 0.376 —0. 004 0.9 0.572 0.579 0.006 1.1
11# 0. 383 0.377 —0.006 1.6 0. 596 0. 560 —0. 036 6.1
12# 0. 332 0. 365 0.033 9.9 0.537 0.548 0.011 2.0
13# 0. 339 0.338 —0.002 0.5 0.555 0.550 —0.005 0.9
14 = 0. 255 0.116 —0.139 54.5 0. 337 0. 250 —0.087 25.7
15# 0.171 0.253 0.082 47.9 0. 264 0.398 0.133 50. 4
16 = 0.253 0.132 —0.121 47.9 0.410 0.186 —0.224 54.6
17# 0. 269 0. 387 0.119 44,2 0. 280 0.603 0.322 115.0
18 = 0.284 0.277 —0.008 2.8 0. 445 0.471 0.026 5.8
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T2 KMEEERSEEIBNEHIEAREETHIER(2008~2012 £F)

Table 2 Current direction changes of feature point in Qinzhou Bay after reclamation from 2008 to 2012

k& Flood 7% % Ebb
0 ey vy
No. 2(000)8 2(001>2 Dif;%érfgnce *Héili?fez 2<O 00)8 2(001)2 Difi I%nce le':zlii(ijvj gEflge
(@) change rate (%) ) rate (%)

1# 330.6 326.1 —4.5 1.4 149. 8 145. 8 —4.0 2.7
2# 325.3 325.1 —0.2 0.1 143.1 143.5 0.3 0.2
3¢ 326. 1 321.8 —4.3 1.3 148. 1 137.7 —10.4 7.0
44 353.8 353.0 —0.8 0.2 168. 0 175.7 7.7 4.6
5+ 341.4 328.4 —13.0 3.8 162.9 181.2 18.4 11.3
6# 358.6 352.0 —6.6 1.8 181. 4 189. 6 8.2 4.5
78 357.2 357.0 —0.2 0.1 183.5 186. 3 2.8 1.5
8+ 327.0 328.6 1.7 0.5 145. 8 146. 3 0.5 0.4
9# 6.8 6.8 0.0 0.1 188. 3 188. 8 0.5 0.2
10 = 343.7 344. 4 0.8 0.2 160. 8 161. 2 0.4 0.3
11= 0.9 1.6 0.7 81.7 177. 4 179.0 1.5 0.9
12# 356. 1 359.0 2.9 0.8 174.0 178.2 4.1 2.4
13 = 0.1 0.1 0.0 0.0 172.0 170. 6 —1.4 0.8
14# 333. 4 337.0 3.6 1.1 163. 4 212.6 49.2 30.1
15# 353.5 347.3 —6.2 1.8 205.4 171. 3 —34.1 16.6
16 = 330.0 352.4 22.5 6.8 147.5 159.7 12.3 8.3
17# 312.6 327.9 15.3 4.9 140. 4 158.5 18.1 12.9
18 = 2.1 4.0 1.9 91.4 180.0 188. 8 8.8 4.9
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7 1.588289 X 10°m* ;2012 4F, T & gL IT 1 & . &
i s X DA B = B0 6 6 P AELURG TR 5 0 VA g 7K
ARSI 2 1. 553127 X 10°m®, 8 2008 4E /N2y
3.51622> 107 m®, Il 2 dt o7 MV JE K AR B iR R &Y
2.21%,

Y, I HTHT AR 4 M T - ThT — 24 ) i A A, 43 il
GETHR M 2008 ~2012 4F 3L 7Y ) | A LA K /N
— A PN A 1 Ca) T 7 T TR 9 A Qe
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T Qe Ll Q) LRI 3,

MR 4 AT LU L 2008 AR 4K 78 R Y ¥ 7K
SCH M T, 5. 23d,2012 AR ZERK & 5. 79d, WK
A — 2 T B[R] 3E 0 T 0. 56d., 31X 2% B /K 1) 38 4
AESIAZ 5 152008 AF A9 T 4 6. 36d, HE K =
2012 41 6. 91d, B4 T 0. 55d;2008 4F /N i 119 365 7K
ST Tye A 17,29 /NN VS i ik ok 2 H
WL LA d O B SRR, 2008 AR /N T. R
8.64d,2012 4FM T MK 2 18,29, B 9. 15d., 3 i
T 0.50d, M ESRTFRESE ST, TR N 1 R AR
LAV S 18 N VS AN ) ) I 1 ¥ 7K A2 4 i 0 © T R
ok 553, B BN 5 TR 35 e 3% A 1 T T K S He e
3728 22 4 XoF AR T B K B B 7 A N RS
®3 ABHFAPAK ZHEESSBETUER (2008~
2012 ) (B4I: X10°m’)

Table 3 Changes of flood flux,ebb flux and net flux at a typi-
cal tidal cycle from 2008 to 2012 (unit: X 10°m*)

K g /N
Ay Spring tide Middle tide Neap
Year
Qe Qr Qs Qe Qr Qs Qe Qr Q;
2008 1.732 1.539 0.193 1.476 1.290 0.186 0.580 0.406 0.174
2012 1.675 1.503 0.172 1.429 1.260 0.169 0.556 0.401 0.162

1 20 (O TN T 2008 ~ 2012 4F R [a] 3 B (1
KA T, JERINR 4 TR,
R4 AEHHBAEZHREAPETNLER(2008~2012 F)
Table 4 Changes of seawater haef-exchange cycle at different

tidal phases from 2008 to 2012

b X g 'S
Year Spring tide Middle tide Neap
‘ (d (d € 0.5d)
2008 5.23 6.36 17. 29
2012 5.79 6.91 18. 29

AU T L F A 1 i AR S,
BN AN [ 2274 (4 22 A2 AL B R LB = K B
BRSO A Fr T ik — 25T

4 g

T o S T R A R ) AN R AF A7
(%) S Rk X A Y AT 58I L 1 T R A AT O
2008~2012 4 K K HLAR [l I v g % 5 1S 1) K 3 ) 72
FEAE B L AT LT LR

COBCM S 2R 38 DA % 4 ST 0R TR AR T 38 P9
A BTN e KUk NEE 2 0. 145m/s, 50 5 N AT R
SUEMUIE [P, =30 B r B RR VR . S 800 T =8
O TN | R PR VT K 78 BRI 9 P S
AN U/ T IR 0. 224m/ s 5 T FE =3O AR A L TR
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TSR AEVEH R EOR L B LR 2 20K 1] B 3 v 3k
T G R, BRIy 0. 322m /s, 1 X 0K I
T2 J8 R 1) 1 A 3

(2) ROAARE S v T 1 3 BN T8 ] 25 9 A K
PR B 0 45 /N . 2012 AREROM 75 K AR AR LA 2008 4F
WNG 2.21% .

(3) R FUAL I T2 1 15 3 SO M IS 1) 7K 32 8 g
FIAR G, U 7K 2 58 e JE] 0 B[R] AE K, F K HE 4K B ]
0. 56d ., X 7K J5T 8 Ak e 4 10 5 ) AN 25 AR UL
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