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Analysis of saltwater intrusion characteristics and salinity transport mechanism in the Dongjiang River//CHEN
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Innovation Center for Water Safety, Guangzhou 510635, China)

Abstract: To solve the problem of saltwater intrusion, the saltwater intrusion characteristics and salinity transport
mechanism in the south branch of the Dongjiang River were analyzed based on three-dimensional numerical simulation. The
results show that the change of saltwater intrusion in the Dongjiang River has the same periodicity as that of tidal level, and
the maximum salinity occurs during the spring tide in a period of spring, moderate, and neap tides. The south branch of the
Dongjiang River is generally in a state of full mixing to partial mixing of salinity, and the salinity distribution is uniform in
the vertical direction. The occurrence of saltwater intrusion in the Dongjiang River depends on the contrast between the
effects of runoff and tidal current, and there is almost no vertical circulation transport. Therefore, increasing the runoff
discharge is the most effective measure to reduce the saltwater intrusion in the Dongjiang River.

Key words: saltwater intrusion; transport mechanism; salinity; numerical simulation; south branch of the Dongjiang River
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Fig. 10 Salinity distribution in longitudinal profile along south branch of the Dongjiang River in moderate tide
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Fig.11 Salinity distribution in longitudinal profile along south branch of the Dongjiang River in spring tide
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Table 1 Calculation results of salinity transport decomposition unit; PSU - m/s

BBt W T ¢, (078 Gy ¢, Cs Co ¢ Cy EANER TR Sy
CS1 0.499 -0.461 0.003 0.001 0. 000 0. 000 0.001 -0.001 0.042
. CS2 0.353 -0.256 0.001 0.000 0.000 0. 000 0.000 0. 000 0.099
L CS3 1.162 -0.311 0.013 0.001 0.000 0.000 0.000 0.000 0. 864
CS4 0.139 -0.011 0.004 0.000 0.000 0. 000 0. 000 0. 000 0.132
CS1 0.159 -0.427 0.001 -0.006 0. 000 0. 000 0. 000 -0.001 -0.274
. CS2 0.282 -0.240 0.001 0.000 0.000 0.000 0.000 0.000 0.043
1l CS3 1.221 -0.316 0.013 -0.002 0.000 0.000 0.000 0.000 0.916
CS4 0.159 -0.013 0. 006 -0.002 0. 000 0. 000 0. 000 0. 000 0.150
CS1 0.410 -0.337 0.003 -0.017 0.000 0. 000 0. 000 -0.001 0.058
. CS2 0.289 -0.206 0.001 0.000 0.000 0.000 0.000 0.000 0.084
Kl CS3 1.062 -0.258 0.014 -0.006 0.000 0. 000 0. 000 0.000 0.812
Cs4 0.155 -0.014 0.007 -0.005 0. 000 0. 000 0. 000 0. 000 0.143
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