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A numerical experiment of the effects of artificial reef
on vertical 2-dimensional steady flow field

PAN Ling-zhi, LIN Jun,ZHNAG Shou-yu
( College of Marine Science and Technology , Shanghai Fisheries University, Shanghai 200090, China)

Abstract: In this paper, the effects of artificial reef on the vertical 2-dimensional steady flow fields with free surface
were quantitatively discussed with numerical methods. In view of the current velocity and the water depth
investigated in the artificial reef area at Shengsi, the value U;, and the depth H could be taken as 0.7 m/s and 20
m respectively. The influencing range and the strength of the upwelling field intensify with the increase of the reef
height, and the range of the eddy behind reef has the similar features to the range of the upwelling strength. The
average production and marginal production of upwelling field and eddy field reaches at the appropriate 0.1 ratio of
the reef height to the water depth, after this, weakening with the increase of reef height.
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Fig.2 Staggered grid and the distribution of variable on grid
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Tab.1 The changes of the maximal verticial velocity and W at different reef height

r 0.025 0.05 0.075 0.1 0.125 0.15 0.175 0.2 0.225 0.25

Wyar (M/'8) 0.517 0.570 0.590 0.637 0.661 0.703 0.756 0.806 0.838 0.873
w(m/s) 0.108 0.112 0.122 0.131 0.137 0.143 0.149 0.155 0.163 0.168
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Fig.3 Contours of the vertical velocity around artificial reef
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Fig.4 The change of the average production of upwelling field Fig.5 The change of the margin production of upwelling field

area according to the reef height area according to the reef height
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Fig.6 The chang of the maximum horizonal velocity Fig.7 The chang of the height of upwelling field
according to the reef height according to the reef height
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Fig.8 The change of the area of eddy field Fig.9 The change of the breadth of eddy field
according to the reef height according to the reef height
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area according to the reef height according to the reef height
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Fig.12 The change of the distance from vortex to bottom
according to the reef height
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