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Runoff simulation of ungauged basin base on SWAT model and
ecological flow calculation

a case study of Yangxi river

LIU Shufeng; CHEN Jichen, GUAN Shuai
(Guangdong Research Institute of Water Resources and Hydropower, Guangzhou 510635, Chinas
State—province Joint Engineering Laboratory of Estuarine Hydraulic Technology, Guangzhou 510635, China;
Guangdong Provincial Key Laboratory of Hydrodynamics, Guangzhou 510635, China)

Abstract: The Soil and Water Assessment Tool (SWAT) model was used to simulate the monthly runoff of Wujiang
watershed from 2008 to 2013. The observed runoff data of Lishi (2) station was used to calibrate and validate the
model parameters. The runoff of Hengxi,» Diaoyutai and Yinxi hydropower stations on Yangxi river, a tributary of
Wujiang watershed, was simulated by taking the dam sites of these three cascade hydropower stations as the outlets of
the basin. And the ecological flow of these three control sections was calculated by Tennant method according to the
simulation results. The results showed: 1) SWAT model had good adaptability to runoff simulation in Wujiang
watershed. The coefficient of determination (R» and Nash —Suttcliffe coefficient (NS) of monthly runoff between
simulated values and observed values of Lishi (2) station were 0.77 and 0.91 respectively in calibration period, while
R? and NS were 0.75 and 0.92 respectively in validation period. 2) According to the runoff simulation results, the
average annual inflow at the dam sites of Hengxi, Diaoyutai and Yinxi hydropower stations on Yangxi river were
10.2m%s, 11.7m%s and 12.0m%s, respectively. 3) According to the runoff simulation results and Tennant method, the
minimum, moderate and optimum ecological flows of Hengxi hydropower station were 1.02m%s, 3.37m%s and 5.40m%s,
respectively. The minimum, moderate and optimum ecological flows of Diaoyutai hydropower station were 1.17m%s,
3.82m%s and 6.15m’s, respectively. The minimum, moderate and optimum ecological flows of Yinxi hydropower
station were 1.20m%s, 3.91m%s and 6.31m%s, respectively.
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the permeability coefficient of surrounding rock, the larger the hydraulic gradient around the cave. The hydraulic
gradient of the surrounding rock of the caverns on both sides is larger than that of the middle cavern. The initial water
level has little effect on the hydraulic gradient of the surrounding rock. (3) Affected by the excavation drainage, the
water level of the surrounding rock of the cavern is reduced rapidly, and the rainfall recharge does not have a
significant impact on the groundwater level, but the formed suspension saturation zone still has a certain retardation
effect on the escape of oil and gas.

Key words: Water seal cavern; Non-steady seepage; Permeability coefficient; Variation of water level; Numerical
analysis
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