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Abstract

Based on the hydrological observations of the Red Bay in summer and winter, the characteristics
of the Red Bay current were analysed and used as a verifying data of the mathematical model. A
mathematical model of two-dimensional ocean current based on triangular mesh is established.
The model uses the prediction result of the South China Sea regional circulation as the boundary
condition, and the numerical simulation and verification of the sea current are carried out in the
Red Bay. The results show that the calculated results of the model agree with the measured data.
The seasonality of the current is quite different in summer and winter. This area is mainly affected
by monsoon, and there is a distinct monsoon circulation, which is consistent with the basic char-
acteristics of the South China Sea current. Based on the above hydrodynamic model, a mathemati-
cal model of thermal drainage is established, and the thermal drainage in summer and winter is
predicted, and the environmental impact on the sea area is analysed.
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Figure 1. Perpendicular average sea current vector graph during spring tide in summer
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Figure 2. Perpendicular average sea current vector graph during neap tide in summer
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Figure 3. Perpendicular average sea current vector graph during spring tide in winter
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Figure 4. Perpendicular average sea current vector graph during neap tide in winter
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Figure 5. Calculation range and verifying point position
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Figure 6. Model computing grid
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Figure 7. Verification curve of tidal level in summer
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Figure 8. Verification curve of tidal level in winter
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Figure 9. Verification curve of flow velocity and flow direction in summer
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Figure 10. Verification curve of flow velocity and flow direction in winter
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Figure 15. Velocity vector of flood tide at spring tide in winter
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Figure 16. Velocity vector of ebb tide at spring tide in winter
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Figure 17. Velocity vector of flood tide at neap tide in winter
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Figure 18. Velocity vector of ebb tide at neap tide in winter
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Figure 19. Geographical location of warm discharge and sensitive target map
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Table 1. Thermal drainage discharge environmental impact analysis on water environment in summer
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Figure 20. The influence range of the maximum temperature rise of the whole tide in summer
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Table 2. Thermal drainage discharge environmental impact analysis on water environment in winter
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Figure 21. The influence range of the maximum temperature rise of the whole tide in winter
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