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Fig.1 Study area (a) and model grid map (b)
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Tab.1 Runoff design options

FERMS  ER~ KM /(m¥s)  RVIRIFEEE, BN 2E Hy/m gy IR %o
1 10 104 0.0093 S 22 WG 27.43
2 20 60.7 0.0054 S 2% WG 27.43
3 30 422 0.0038 SN 2 LY GENI 27.43
4 40 30.7 0.0027 S 2 WIhER 27.43
5 50 23.4 0.0021 S 2% WA R 27.43
6 60 18.2 0.0016 SN2 CUYGEIN S 27.43
7 75 13.3 0.0012 S 2% WA R 27.43
8 80 11.9 0.0011 S 22 LY GEN 27.43
9 90 7.95 0.0007 S 2 LY GEN 27.43
10 97 3.24 0.0003 S 22 CUYGEIN S 27.43
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Fig.4 Tidal range line
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Tab.2 Tidal range design options

JEGS W Q/(m¥s)  SLEZEH/m o BRI K hy/m AAXTEI2E Hy/h, Rl 1R T /%o
1 FAEK I 0.91 6.31 0.14 (UL GRS 27.43
2 FAEK I 1.52 6.76 0.22 (UL RS 27.43
3 TR 2.32 7.30 0.32 WIHER L 27.43
4 TR 3.03 7.65 0.40 WIGER 27.43
5 TR 3.70 7.97 0.46 WG R 27.43
6 T 4.29 8.20 0.52 WG R 27.43
7 T 4.39 8.21 0.53 WG R 27.43
8 TR 4.93 8.49 0.58 WG R 27.43
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Fig.5 Relative invasion distance plotted against runoff Froude number fit
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Fig.6 Plot of relative intrusion distance fitted to relative tidal range
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Tab.3 Error statistics for linear and nonlinear fitting

R R2
. wR —
Wz kp et (m¥s) et dRZkiE

WE WE E E
0.91 0.92 0.97 104 0.87 0.82
1.52 0.88 0.82 60.7 0.94 0.93
2.32 0.97 0.89 422 0.97 0.97
3.03 0.99 0.85 30.7 0.96 0.98
3.7 0.95 0.92 23.4 0.97 0.98
4.29 0.90 0.96 18.2 0.97 0.98
4.39 0.89 0.96 13.3 0.97 0.97
4.93 0.86 0.97 11.9 0.97 0.98
7.95 0.98 0.98
3.24 0.98 0.98
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Fig.7 Surface plot of relative tidal range, runoff Froude
number versus relative invasion distance
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Fig.8 Validation of the salt water upstream distance formula
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Mechanisms of the runoff and tidal impacting on the distance of saltwater
intrusion in the Qinjiang River Estuary

ZHENG Hua', LIU Jie*”, ZHANG Wenwu®, XIAO Yi'?
(1. National Inland Waterway Regulation Engineering Research Center, Chongqing Jiaotong University, Chongqing 400074, China; 2. College of River &
Ocean Engineering, Chongqing Jiaotong University, Chongqing 400074, China; 3. CCCC Fourth Navigation Engineering Survey and Design Institute Co.
Guangzhou 510290, China;)

Abstract: In this paper, a three-dimensional mathematical model was constructed to quantitatively analyze the
saltwater intrusion distance in the Qinjiang River Estuary under different combinations of runoff and tidal range.
The results show that the change in saltwater intrusion distance was inversely proportional to the change in river
runoff and positively proportional to the change in tidal range. Specifically, under conditions of minimal tidal
range, a linear correlation is observed between the saltwater intrusion distance and river discharge. Conversely, as
the tidal range intensifies, the relationship becomes increasingly nonlinear, conforming to a power function (y=
ax"). Furthermore, this investigation has yielded a predictive equation for saltwater intrusion distance, derived
from nonlinear multiple regression analysis, which has been substantiated through rigorous validation. This
formula is poised to aid in the optimization of local water resource allocation and management strategies.

Key words: Qinjiang River Estuary; runoff and tidal range; numerical simulation; saltwater intrusion distance



