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Tab. 2 The vertical transportation flux of nutrients in several upwelling areas
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Influence of artificial reef construction on the transportation
of nutrients in the off-shore area of Xiapu, Fujian
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Abstract: According to research performed in Xiapu, Fujian in 2012 and 2013, computational fluid dynamics was
used to simulate the water flow pattern around three different artificial reefs in terms of unsteady flow effects, and
the scale and intensity of the upwelling around the artificial reefs were simulated. In addition, the differences in
flow characteristics were summarized, and the vertical transport fluxes of various nutrients were estimated. The
results showed that the maximum height of the upwellings was approximately 2.27-3.73 times the reef height, and the
maximum and average velocities of upwelling were approximately 0.40—0.72 and 0.10—0.17 times the incoming ve-
locity. The upwelling velocity in a computational domain of three types of artificial reef assemblages was 10 “cm/s,
and the magnitude of the relationship of nutrient vertical fluxes in different assemblages wassquare reefs>ship
reefs>trapezoidal reefs. The average vertical fluxes of PO?{ -P, NO;5 -N, and SiO%’ -Si were 438.3 mg/(m*d),
2212.5 mg/(m*d), and 7288.3 mg/(m*d) in the square reef area.Setting artificial reefs could improve the hydrody-

namic environment and form typical upwelling areas, significantly improving primary productivity.
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