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Fig. 2 Verifications for Tidal Levels
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Fig. 4 Verifications for Flowing Directions
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Table 1 The rate of water exchange at sampling stations under the conditions of different diffusion coefficients (%)

TEAH/m? - s7! Ve A #5XK RPN 20K # 30K
WEFP 1 0.0 0.1 5.9 17.1
Rl 1.7 11. 4 43.1 57. 4
100. 0 #I 0.7 10. 9 36,7 56. 4
B 5.4 21.0 54.6 67.0
PEALIE 1 29.5 36.2 84.2 83.5
FafiiE 2 72.2 67.1 97.4 97.0
WFHE1 0.0 0.0 0.5 3.2
A 0.3 4.7 37.6 47.1
10.0 #]] 0.0 2.1 18.2 35.4
MY 1.3 10. 6 43.7 59. 6
FafLE 1 23.1 31. 4 93.9 85.1
VEALE 2 86.3 79.5 99.8 99. 4
WFHE1 0.0 0.0 0.1 1.5
Rl 0.2 5.3 52.1 58. 8
Lo #]] 0.0 0.7 19.4 28.5
M 0.9 8.8 51.4 70. 6
FafLE 1 20,5 33.7 95.5 88. 4
FafiiE 2 87.6 82.1 99.9 99. 4
WEFP 1 0.0 0.0 0.1 1.2
Al 0.2 4.6 51.1 55.1
0.1 #I 0.0 0.4 16.9 19.1
B 0.8 7.9 50. 2 69. 6
PEALIE 1 20.3 33.0 95.9 87.6
VEALE 2 87.7 82.3 99.9 99.3
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Fig.5 Distribution of tracer Concentration at different time when taking 0. 1 as the diffusion coefficient
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Fig. 6 Distribution of tracer Concentration at different time when taking 100 as the diffusion coefficient
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Table 2 The rate of water exchange at sampling stations under the conditions of maximal flood and ebb (%)

. #* & % &
fii H® HURE A
Fo5X #F 10K 20K 230K Fo5XR 10K 20K % 30K
N WFEL 0.0 0.0 0.1 1.5 0.0 0.0 0.0 0.5
Wi F ¥ -
WFE 2 0.0 2.2 33.2 44.6 0.0 0.4 17.0 39.3
®’in 3.9 14.5 52.1 58.8 0.2 5.3 34.2 51.3
#] 0.0 1.7 19. 4 28.5 0.0 0.7 7.6 23.5
R .
iR 0.0 0.2 8.1 17.6 0.0 0.0 1.9 12.3
1 13. 4 25.3 86. 6 93.7 12. 3 12. 4 40.7 77.8
B 1.7 17.7 51.4 70. 6 1.0 8.8 32.9 58.2
A v 0.3 9.4 23.2 45.0 0.2 5.6 19.2 43.0
BREYG 4,4 7.1 25. 4 30. 3 0.7 5.0 14.7 27.8
AT K3, S
KA 41.7 45.3 69.5 75.7 27.7 43.4 60.3 71.4
e 1 74.8 59.5 95.5 88.4 21.5 33.7 64.8 78.1
VEiiE 2 99. 6 97. 6 99.9 99, 4 92,7 82.1 91.2 97. 4

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

184 B M £ #£ B 30 &

KR BRSO 2 BON ¥5 e I ) AR AT BB E R BT B A R B B, BATE S S BRI O
P AT HEK IR = K AN K TR B2 AR, o B RO R HOR B2 1R T K F AN TS e i A8 1 U i 2R AT T 40

PR, 45 R R
DA AT 7K 380 5 8 e BE 7R BRI B AR T AP I R B 0. 1~10.. 0 m? /s I, & BURE ) /K 1R B e R AR 4
K.

2RI R EWE N AL EEW EEK AN BERFEREARNZY AR BURE W W, 8% ME R
3 J1 B E B VR A R A P RUR S 5 S B R A S B A4 AT S T R R R T Rk A AR
BRI 7K 38, 0 - 35 7K 3 R K B

3 H TKGET-3 4k BB A b i R BBUE A R R R Y 38 & S0 o2& ARG & EHM
S5 ORGSR A A B2 B RUR P AS 1) BAR IR SLE AT IR A A

& % 3T #k (References) :

[1] KEDS, GUANZB, YUHS, et al. Environmental pollution and study trend in Pear]l River Estuary[J]. Marine Environmental Science,
2007, 20(5) 488491, #AR M, 36 ok, R, 4. BRIT MRS B S LW sl 4 LT, W v 3R B 22, 2007, 20(5) 1 488491,

[2] PARKER DS, NORRIS D P, NELSON A W. Tidal exchange at Golden Gate [J]. Proc. of ASCE, 1972, 98 (2): 305-323.

[3] GAO S, XIE Q C. Physical model for water exchange process in Xiangshan Bay[J]. Marine Science Bulletin, 1991, 10(3):1-9. &4F. it
BWE. REKBEE 5N EK RN — Y EERT]. By, 1991, 10(3) . 1-9.

[4] ZHAO L, WEI H, ZHAO J Z. Numerical study on water exchange in Jiaozhou Bay[J]. Oceanologia Et Limnologia Sinica, 2002, 33(1):
23-29. M5, B, RED. BMNIEKBABMEIRLT] BEFESHE, 2002, 33 (1. 23-29.

[5] KUANG GR, YUGY, ZHANG H, et al. Calculations of horizontal and vertical diffusion coefficients for field sea[J]. Acta Oceanologi-
ca Sincia, 1994, 16(4).23-34. EEH, @OLR, K. 5. HAGHHOKF BEY BAFWERLT]. BHEEMR,1994,16(4).23-34.

[6] CHENSJ, SUN W X, WANG H T. Numerical modeling of of the circulation and the pollutant dispersion in Jiaozhou Bay: II. computa-
tion of pollutant dispersion[J]. Journal of Shandong College of Oceanology, 1982, 12(4):1-12. BREIE ., A0 . EALHE. B M 3H 5 F
Y BN BEA . T SRR BT L], IR BRI, 1982, 12(4) . 1-12,

[7] GUO Y T. Numerical computation of distribution of COD in Jiaozhou Bay[]J]. Transactions of Oceanology and Limnology, 1997, (3):11-
17. SRWER. B ¥EEER COD W E AR M AP [T, A @, 1997, (3) < 11-17.

[8] LVXG, ZHAOC, XIA CS, et al. Numerical study of water exchange in the Jiaozhou Bay and the tidal residual currents near the bay
mouth[J7]. Acta Oceanologica Sincia, 2010,32(2):20-30. B# NI, 8, EK/K, %, BMEKZHREE DE K RFERBMETIT].
PRI, 2010,32(2) : 20-30.

[9] LIUZ, WEIH, LIU G S, Simulation of water exchange in Jiaozhou Bay by average residence time approach [J]. Estuarine Coastal and
Shelf Science, 2004, 61. 25-35.

[10] DONG L X, SUJ L. Numerical study of the water exchange in the Xiangshangang Bay: 1. Advection-diffusion water excange model[]J].
Oceanoclogia Et limnologia Sinica, 1999, 30(4) . 410-415. AL, H 402, LRI KCHEETR L HE—¥ 8Bk S [T].
WS 1999,30(4) :410-415.

[117] LI W. Hybrid finite analytic method for viscous fluid [M]. Beijing: Science Press, 2000. Z=45. B RANBRSE RoVEEIM]. b
T B AR 2000.

[12] FANG S G, CHEN C, LIU T. Application of a pure implicit scheme in numerical simulation of coastal tide[J]. Journal of Waterway and
Harbor, 2008, 29(5):305-309. J7 ¥t BRal, XU ¥, — Rl Baokte = 70 30T ¥ o SR B LRS00 h iy i A LT 1. ke i3 10, 2008,29(5) : 305-309.

[13] YANG M L, LIN Q, HUANG H H, et al. Distribution feature of COD in the waters of Pearl River Estuary[J]. Marine Science Bulle-
tin, 2005, 24(4):22-26. 32, MR, BOULIE, 5. BRIT OKIRA 2 FE AR (COD) M4r R RFAELT]. ¥ PR, 2005,24(4) . 22-26.

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

24 77 ot K B AR B 14 AT 3 K S R 32 6 o Y S WA 20 185

Analysis of Effect of Water Quality Diffusion Coefficient on
Water Exchange in the Lingdingyang Bay

FANG Shen-guang
(Pearl River Hydraulic Research Institute of PRWRC, Guangzhou 510611, China)

Abstract: A two-dimensional mathematical model under the body-fitted curvilinear coordinates was built
for the flow in the Lingdingyang Bay of the Zhujiang Estuary and the pure implicit scheme of hybrid finite
analytic method was used to discrete and solute the equations. Based on the validation of the mathematical
model, the selection of water quality diffusion coefficient values for the Lingdingyang Bay was discussed
and analyzed. It is shown that the rate of water exchange within the main tidal channel is basically not af-
fected by the selection of water quality diffusion coefficient values. The influence of the diffusion coeffi-
cient emerges mainly in the waters far away from the main tidal channel in the Lingdingyang Bay and from
the tracer concentration boundary. The range of the diffusion coefficient values to be selected in the Ling-
dingyang Bay has been preliminarily recommended.

Key words: diffusion coefficient; water exchange; Lingdingyang Bay; mathematical model
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