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The hydrodynamic environment variability of Laizhou bay

response to the marine engineering

LV Ting' SU Bo°  WANG Jiaying" JIN Yang® HE Xin> YU Hua-ming'  MA Yuan-ging’
(1. Ocean university of China Qingdao 266100 China; 2. Shandong Marine Resource and Environment Research Institute Shandong
Key Lab of Marine EcologicalRestoration Yantai 264006 China)

Abstract: This article simulates the hydrodynamic environment of the Laizhou bay during 2000 and 2014 by
MIKE21FM numerical simulation method. Compared with 2000 the results show that the marine engineering cause the
change of topography and shallows of the Laizhou bay which leads to the tidal current slowing down and the direction
turning in 2014; the ocean current changed in the range of 1 cm/s to 3 em/s with the constant northeast wind the vari—
ation of coastline had little impact on the flow of the surface sea water; the storage capacity of tidal was 0. 1788 km’
3.2% decrease in 2000; the half water exchange time increased from 27.5 days to 29 days which indicates the con—
struction had little influence on the water exchange.
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Fig. 9 The ebb peak and flood peak of Laizhou bay in 2014
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Tab. 1 The comparison of the flood and ebb tide current for the spots near Weifang harbor between 2000 and 2014
fm s e
2000 2014 (2014 2000 ) 2000 2014 (2014 2000 )
P1 0.8 0.55 0.76 0.54 -0.04 -0.01 167 353 175 359 8 6
P2 0.49 0.46 0.44 0.46 -0.05 0 218 35 195 12 -23 -23
P3 0.36 0.31 0.13 0.12 -0.23  -0.19 214 35 265 86 51 51
P4 0.29 0.24 0.25 0.22 -0.04 -0.02 247 70 269 93 22 23
P5 0.41 0.36 0.35 0.32 -0.06 -0.04 254 73 262 84 8 11
P6 0.44 0.4 0.36 0.34 -0.08 -0.06 245 63 247 66 2 3
P7 0.43 0.4 0.39 0.37 -0.04 -0.03 248 65 245 63 -3 -2
P8 0.5 0.47 0.45 0.43 -0.05 -0.04 245 65 246 66 1 1
P9 0.41 0.37 0.35 0.34 -0.06 -0.03 261 80 267 87 6 7
P10 0.54 0.49 0.51 0.49 -0.03 0 251 72 260 81 9 9
P11 0.63 0.6 0.62 0.6 -0.01 0 245 67 247 68 2 1
P12 0.3 0.3 0.3 0.29 0 -0.01 230 51 232 55 2 4
P13 0.31 0.3 0.33 0.32 0.02 0.02 240 63 241 62 1 -1
P14 0.41 0.38 0.39 0.39 -0.02 0.01 264 80 261 84 -3 4
P15 0.38 0.35 0.39 0.37 0.01 0.02 268 85 266 88 -2 3
P16 0.33 0.31 0.34 0.33 0.01 0.02 252 75 252 75 0 0
P17 0.52 0.47 0.54 0.5 0.02 0.03 265 83 265 85 0 2
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10 2000
Fig. 10 Seawater motion of Laizhou bay in 2000

11 2014
Fig. 11 Seawater motion of Laizhou bay in 2014

12 NE 2000 2014

Fig. 12 Variety of the seawater velocity with steady NE
wind in 2000 and 2014
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Tab.2 Variety of tide storage capacity of Laizhou bay between 2000
and 2014 ( unit: km?)

2000 2014 (%)
5.4472 5.2684 0.1788 -3.2
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Tab. 3 Variety of pollutant density of Laizhou bay between 2000

and 2014

/(%)

2000 2014

0d 100 100

10 d 76 77
20 d 58 61
30 d 45 49
40 d 38 40
50 d 29 31
60 d 22 23
70 d 18 19
80 d 13 14
90 d 10 11

13 2000 30d

Fig. 13 Simulated diffusion of pollutant of Laizhou bay in
30 days for 2000
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Fig. 14 Simulated diffusion of pollutant of Laizhou bay in ’
30 days for 2014
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