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Research on the water exchange of Tianjin near shore based on Water Relation Matrix

Zhang Wei'? ZhangYunxia'

1 Tianjin Municipal Engineering Design and Research Institute 2 School of Mechanical Engineering, Tianjin University

[Abstract] Water Relation Matrix is defined as an important measure which describes the water exchange for the sea bay by calculating
the weight of each partition sea water contribution to each other. In this paper, a 9-areas Water Relation Matrix is set up to simulate
Tianjin near shore sea area water exchange conditions, and the effects of seasonal variation wind is taken into consideration. The
results show that two independent circulations systems are found in north and south sea around the Tianjin port. The sewage that discharged
in the north of Tianjin port will make a great influence on the north central area of Bohai Bay, as discharged in the south of industrial
area near port may produce an quickly effect on the southern Bohai Bay. The sewage discharged between Tianjin port and industrial area
near port among the two circulations has a widely effects, which will move and diffuse to all the regions of Bohai Bay. Water exchange
rate presents a seasonal characteristic that much faster in winter than it in spring and autumn, and relatively slow in summer. We
must make the reduce discharge plan fairly and reasonably to the seasonal and spatial variable water exchange condition and the management
and function planning for different sea area.

[Key word] water exchange; Relation Matrix; Tianjin near shore; numerical stimulate
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Fig. 1. The partition of sea bay
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Fig. 2. Monthly averaged wind velocity averaged during 5 years
(2005-2009) over Bohai Bay
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Fig. 3. Layout of major entrances around Tianjin near shore
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Fig.5. The Proportion of water sources in Areas 1-5
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Fig.6. Residual currents of Bohai Bay in summer and winter
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