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Abstract: The terrain of mountain river boundaries is complex, the hydrodynamic conditions change drastically, and hydrological and
water quality data are lacking, leading to significant uncertainty in the water environment system. Conducting numerical simulation
research has important scientific and practical significance. In this study, we established a MIKE 21 hydrodynamic and water quality
model based on the Navier—Stokes equations to perform numerical simulations of the water environment in the Gulin River, a typical
mountain river in the southern part of Sichuan Province. The results show that the established model performs well, with an average
coefficient of determination (R?) of 0.93 for the hydrodynamic model and an average mean relative error (MRE) of 14.25%. For the
water quality model, the average R? is 0.86 and the average MRE is 19.83%. Hydrodynamic scenario simulations show that doubling
the rainfall increases the average flow velocity at the control section by 7.94%, while doubling the wind speed increases the average
flow velocity at the control section by 5.26%. Under different water supplementation scenarios, when the supplementation locations are
5 km upstream of the Deyao Town, Gulin Town, and Taiping Town wastewater treatment plants, and the supplementation amount is
50% of the treatment plant capacity (0.29 m?/s, 0.58 m*/s, 0.46 m*/s), the average concentrations of COD, NH,—N, and TP at the control
section decrease the most, by 24.55%, 25.25%, and 26.79%, respectively. The research results can provide references for the study of
mountain river water environments and are of significant importance for the management of water environment systems in mountain rivers.
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Fig. 1 Segmentation diagram of Gulin River(D1
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Table 1 Calculation unit information

75 il ot AT KB /m FEEE/m 7K /m HEYm? ik
1 D1-D2 2392 10 0.3 7176 0.0107
2 D2-D3 5623 14 0.35 27553 0.0269
3 PR e D3-D4 2825 16 0.3 13560 0.0145
4 D4-D5 6643 10 0.5 33215 0.0054
5 D5-D6 1497 22 0.45 14820 0.0095
6 IR Bk SO B D6-D7 2737 20 0.5 27370 0.0030
7 D7-D8 3255 18 0.5 29295 0.0066
8 D8-D9 1326 14 0.3 5570 0.0068
9 D9-D10 8413 18 0.3 45430 0.0059
10 IR~ AT Bt D10-D11 10110 20 0.5 101100 0.0021
11 D11-D12 8620 25 0.5 107750 0.0033
12 D12-D13 5169 30 0.6 93042 0.0050
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Fig. 3 Frictional force of the study area
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Table 2 Index of comparison for simulated and measured

values of hydrodynamic model
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Fig. 5 Validation results of water quality model
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Table 3 Index of comparison for simulated and measured

values of water quality model

154y Wi MAE R RMSE MRE/%
IS 0.83 0.82 0.74 28
COD )
K- 0.66 0.90 0.51 16
IS 0.56 0.80 1.34 25
NH,—N ]
AT 0.29 0.89 1.12 15
IRk 1.08 0.84 1.41 23
TP
K 0.77 0.91 0.98 12
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Table 4 Setting of hydrodynamic simulation scenarios
TH5t P& ] 2 /mm A/ (mes™)
1 5 1
2 15 1
3 30 1
4 0 1
5 0 3
6 0 5
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Table 5 Water supplement scheme setting

WE KT Eh7;ﬁ2§km) HKHEB Ak (s )
W1 0 30% 0.17
1 w2 0 30% 0.35
W3 0 30% 0.28
W1 0 50% 0.29
2 w2 0 50% 0.58
W3 0 50% 0.46
W1 0 80% 0.46
3 W2 0 80% 0.93
W3 0 80% 0.74
W1 1 50% 0.29
4 w2 1 50% 0.58
W3 1 50% 0.46
Wi 3 50% 0.29
5 w2 3 50% 0.58
w3 3 50% 0.46
Wi 5 50% 0.29
6 w2 5 50% 0.58
W3 5 50% 0.46
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Fig. 7 Water quality simulation results of Shui—wen section under different water supplement schemes
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Fig. 8 Water quality simulation results of Taiping-du section under different water supplement schemes
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