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Analysis of Superposition Influence
Effect of Artificial Island Group on
Coastal Dynamics in a Weak Tidal Zone

KUANG Cuiping', ZHAO Fan', SONG Honglin', GU Jie’
(1. College of Civil Engineering, Tongji University, Shanghai
200092, China; 2. College of Marine Ecology and Environment,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: Focused on the influence of artificial island

group on surrounding wa ve-current coupled
hydrodynamics, a tidal current model and a wave model
for Jingmeng Bay in Qinhuangdao, which had been well
calibrated, were established to calculate the surrounding
current and wave with the software MIKEZ21. Based on the
analysis of hydrodynamic responses to artificial island
group, some measurement points were selected to study
the interaction between artificial islands. It can be

founded that tidal current, due to resistance, guide and
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diversion functions by artificial islands, formed a large
area of weak circulation between the Conch Island and
shoreline, but it increased significantly in the inlet
between the Lotus Island and Conch Island as well as the
outer sea area of artificial island group. Current fields
located in the three mentioned areas were largely affected
by artificial islands, of which the Conch Island plays a
controlling role. The changes of tidal current velocity,
caused by artificial island group, were not satisfied with
linear superposition of differences induced by each
artificial island. However, the group influence on wave
field is linearly summed by individual artificial island
influence. The construction of artificial island group has
advantageous in wave attenuation, but greatly weakens

the tidal current in near-shore area.
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Fig.1 Computational domain, grid, layout of artificial island group and locations of measurement points
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Fig.2 Validation of tidal level, tidal current velocity

magnitude and direction in Qinhuangdao sea
from May 11 to 12
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Tab. 1 Validation of significant wave height, wave

period and wave direction
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Fig.3 Wave field under a normal incident wave
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Fig.4 Current fields at the maximum flood and ebb
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Fig.5 Velocity differences between engineering case 2, 3, 4 and case 1 at the maximum flood and ebb
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Tab. 2 Linear superposition value and numerical
simulation value of current velocity change

at measurement points in Jingmeng Bay

(mes 1)
T eSS IE BUARHE
Tik stz 75 22 ik 2 it %1 & )
T1 —0. 069 —0.031 —0.073 —0. 046
T2 —0. 045 —0.016 —0. 058 —0.029
T3 0. 002 0. 009 0.018 0.012
T4 0. 058 0.047 0.043 0.043
T5 —0. 094 —0.047 —0.054 —0. 047
T6 0. 057 0. 004 0.058 0.033
T7 0. 067 0.048 0. 058 0.063

BT AR fh R B, A B IR X B X
M) P9 T 050/ N T B A S VR, ELVE O 1) A S
(BUEFT S —IE—10) H i TR fE e B 25 A
it 322 DX 358 3 U 1) A BB S AR S5 4 N A e A, il
19 B X R A2 VIR 5 R AR . VIR 7 37 X3k
VA0 D A A A 380 4 1R 1 L SR T 32 SE A 5 1) 5
M), VA B 5 X6 VAF o I T ) R R B R A R o FE A
X, FEAL & HI 55 T R B s 1 4. 1%6~15. 6%, B &
1655 T 28 RN IE 5 5 et 288 22 ) /K Sl vy 7 8 o 553 1)
), 7E B X, S5 AL 5 X 7K R R 0 ()
45.2%~48. 9%, HAEH I —3 . 7EC X, ik 2t



302 RGN S o (= e )

A8k

Z AL 8 B 55 IR B SR B 52. 006, T AU 201

J7 1a] SRR AR ] YRR VE RS 59. 8%,

®3 ARIAXBEREZLHER

Tab.3 Impacts of different scenarios on coastal current velocity changes
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