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Ecological water demand analysis based on hydrological methods and SWAT model in the Beichuan River Basin//
WANG Pengquan'?, LI Runjie’( 1. School of Geographical Sciences, Qinghai Normal University, Xining 810008, China;
2. School of Civil and Transportation Engineering, Qinghai Minzu University, Xining 810007, China; 3. State Key
Laboratory of Plateau Ecology and Agriculture, Qinghai University, Xining 810016, China)

Abstract: To determine the ecological water demand of the Beichuan River Basin, the linear trend method, Mann-Kendall
test method, and Spearman test method were employed to analyze the trend of runoff change in the Beichuan River Basin
during 1959-2013, and the Pettitt test, sliding ¢-test, sliding F-test, and cumulative departure method were utilized to
comprehensively diagnose the runoff breakpoint. The ecological water demand in the river channel was calculated based on
the outer envelope of ecological flow processes obtained with the Tennant method and improved equal frequency dynamic
calculation method, and the ecological water demand outside the river channel was calculated with the SWAT model. The
results demonstrate that the SWAT model is applicable in the study area, and the model performance meets the criterion of
“good” . Precipitation and evapotranspiration simulated with the SWAT model show increasing trends, while water yield
shows a decreasing trend. The runoff at Qiaotou Hydrological Station in the Beichuan River Basin decreased at 0. 104 m’/s
per year during the research period, and the runoff breakpoint occurred in 1990. The ecological water demand of the
Beichuan River Basin was 295 million m” in the river channel, and ranged from 995 million to 1 085 million m® outside the

river channel , making the total ecological water demand of 1 290 million to 1 380 million m”.

Key words: ecological water demand; hydrological method; runoff detection; SWAT model; Beichuan River Basin
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Table 1 Key sensitive parameters and their fitted values
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Table 2 Ecological flow process in river channel at section

of Qiaotou Hydrological Station

At A ¥t/ B/ (mP/s) T
(m3/s) FE1 HE2 HHELEE A%
1 5.79 1.16 3.34 3.34 58
2 5.87 1.17 3.38 3.38 58
3 7.89 1.58 4.55 4.55 58
4 14.20 5.69 4.14 5.69 40
5 21.90 8.75 6.36 8.75 40
6 23.30 9.30 6.76 9.30 40
7 34.10 13.60  16.40 16.40 48
8 37.30 14.90 18.00  18.00 48
9 36.30 14.50  17.50  17.50 48
10 25.00 10.00  12.10  12.10 48
11 14. 10 2.83 8.15 8.15 58
12 7.95 1.59 4.58 4.58 58
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Table 3 Calculation results of ecological water demand

outside river channel in scheme 1
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