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Numerical Simulation on Water Exchange in Tieshan Bay
Based on a Random Walk Model

WANG Lina',PAN Wetrran"?* ,LUO Zhi-bin'"*,
ZHANG Guo-rong'?, TAO Xiao-qin' ,ZHENG Yifei'

(1. College of Ocean &. Earth Sciences, Xiamen University,

2. Fujian Provincial Joint Key Laboratory for Marine Environmental Science, Xiamen University, Xiamen 361102, China)

Abstract ; The tides and tidal currents in Tieshan Bay were simulated with a three-dimensional hydrodynamic model together with a
random walk particle-tracking model. The temporal and spatial distribution characteristics of mean residence time and transportation
of substances in Tieshan Bay were analyzed as well. The structure of the tidal currents was revealed to play a decisive role in water
exchange in Tieshan Bay. Higher exchange rate was shown in the upper layer. The mean residence time was 9. 84 d for the upper lay-
er,and 25, 18 d for the bottom layer. The capability of water exchange decreased significantly from mouth to top of the bay and was
distinctly higher in the low-flow periods than that in the high-flow periods. Single neutral particle undergoing advection-dispersion
was introduced at five typical locations in the flow model,and the path lines were simulated. Resulting from a single particle tracking
run, the water exchange was faster in the area of Beimu-Yingpan and Shitoubu, which could be conducive to the physical self-purifica-
tion. Moreover, the water exchange was slower in the top of the bay,as well as Baisha river and Shatian,leading to substances accu-
mulated along the coast easily.

Key words: Tieshan Bay;three-dimensional numerical; random walk; water exchange;residence time



