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SCHEME ANALYSIS OF UPWELLING EFFECTS IN ARTIFICIAL REEFS IN
DIFFERENT LAYOUTS

CHENG Ze-Yi, YE Can, GAO Yu, SONG Jin-Bao, LI Shuang
( Ocean College, Zhejiang University, Zhoushan 316021, China)

Abstract Reasonable artificial reef assemblage can effectively improve the flow field effect and increase the
disturbance between the bottom and top waters in the reef area. Using parallel large eddy simulation model and passive
tracer module and adjusting the artificial reef layout spacing, we studied the background flow conditions at velocities of
0.1, 0.5, 0.6, and 1.0 m/s in different lateral spacing (1L, 2L, 3L) (L is the side length of artificial reef) or longitudinal
spacing (1L, 2L, 3L, 4L, 5L), from which the effects of square artificial reef on upwelling volume, nutrient uplift, and
vertical vortex viscosity were investigated. The results show that under a same arrangement, the upwelling volume of the
three artificial reefs in a single row is positively correlated with the incoming flow velocity, and the volume increases by
6.4%~80.5% with the increase of the incoming flow velocity. Under a same flow velocity, the upwelling volume is
proportional to the spacing of longitudinal arrangement and inversely proportional to the spacing of transverse arrangement.
In transverse arrangement, the upwelling volume parameter is the best when the incoming flow velocity is 1.0 m/s and the
spacing is 1L. In general, the upwelling volume parameters, tracer concentration difference, and vertical vortex viscosity
coefficient all show that lateral arrangement is superior to longitudinal arrangement. Compared with the layout spacing, the
incoming flow velocity is the most important factor affecting the upwelling volume.

Key words large eddy simulation; artificial reef; upwelling; passive tracer; vertical eddy viscosity



