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Influence of different wind direction on saltwater intrusion in East four portals of Pearl River // LIN Ruolan"z,

ZHUO Wenshan® , ZENG Ke'*, LIANG Liaofeng™*, LIU Ru**, LIU Zufa>* (1. School of Geography and Planning, Sun
Yat-sen University, Guangzhou 510275, China; 2. Center of Water Resource and Environment, Sun Yat-sen University,
Guangzhou 510275, China; 3. Instrumental Analysis & Research Center, Sun Yat-sen University, Guangzhou 510275,
China; 4. Key Laboratory of Water Cycle and Water Security in Southern China of Guangdong Higher Education Institutes,
Guangzhou 510275, China)

Abstract; MIKE3 was used to build a three-dimensional hydrodynamic numerical model of the East four portals of the Pearl
River, which simulated the hydrodynamic forces of the Pearl River Estuary under different wind directions in the dry
season, and analyzed the influence of the north wind, northeast wind and east wind on current velocity of rising and falling
tide, salinity distribution and tidal flux of the estuary. The results show that the velocity change of rising and falling tide of
surface and bottom water is opposite under the action of wind. The north wind promotes the development of the vertical
circulation in Humen, increases the frequency and intensity of the vertical net circulation in neap tide, and results in the
increase of the saltwater intrusion distance and the vertical average salinity in Humen. The influence of the northeast wind
is similar to that of the north wind, but the range is smaller, while the east wind is opposite. The north and northeast winds
reduce the tide rise of the East four portals, while the east wind increases the tide rise. The variation of falling tide is not
only related to the wind direction, but also to the channel trend and vertical circulation. Therefore, the response of the
falling tide to the wind is different in the East four portals. The lasting effect of wind on the saltwater intrusion of Humen is
greater than that of the other three.
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Table 1 Velocity change rate of each layer of water
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Fig.8 Distribution of salinity in longitudinal section from

South Dahushan to Sanbanzhou during neap tide-b

under different wind conditions
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Table 2 Variation of tidal flux at each station

under different wind conditions
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Fig.9 Distribution of bottom layer salinity and difference of bottom layer salinity under different wind conditions
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