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Fig. 1 A map showing DEM, river network and hydrological stations of the study basin
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Table 1  Descriptions of basic geographic data for the upper-middle Heihe River Basin
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Fig. 2  Subbasin delineation of the study area
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Table 2 Calibrated parameters and their final values
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Fig.3 Measured and simulated monthly streamflow of the Yingluoixia station
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Table 3 Model performance assessment during calibration and validation periods of the Yingluoxia station
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Fig. 4 Measured and simulated monthly streamflow of the Zhengyixia station
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Fig. 8 The cycle reuse diagram for irrigation return flow
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Fig. 10 Measured and simulated monthly streamflow of the Zhengyixia station using modified SWAT model

R4 RBRIEHSHIEEIE REREM B EIT

Table 4 Model performance assessments during calibration and validation periods of the Zhengyixia station
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Improvement and Applications of SWAT Model in the
Upper-middle Heihe River Basin

LAI Zheng-qing', LI Shuo', LI Cheng-gang', NAN Zhuo-tong’, YU Wen-jun'
(1. School of Geography Science, Nanjing Normal University, Nanjing 210046, China; 2. Cold and Arid Regions
Environmental and Engineering Research Institute, CAS, Lanzhou 730000, China)

Abstract ;. Heihe river basin (HRB) is the second largest inland river basin in China, and it also
is a typical water shortage region. In this study, the Soil and Water Assessment Tool ( SWAT)
model is applied to simulate the monthly average runoff in the upper and middle reaches of HRB
from 2000 to 2009. The results show that the SWAT model can simulate the runoff processes well
in the upper reaches of HRB. The Nash-Sutcliffe coefficient (ENS) and coefficient of determina-
tion (R*) during the calibration period of 2005 to 2009 were 0. 81 and 0. 85, respectively. But
the monthly runoff in the middle reaches of HRB was underestimated in winter. The complex to-
pography and high intensity repeated groundwater irrigation — infiltration — replenishment in the
middle reaches of HRB are suggested to be the primary cause. Based on the analyses of hydrologi-
cal situation in middle reaches of HRB, a empirical method was proposed to simulate the runoff
process by increasing the soil water infiltration of the SWAT model. The Nash-Sutcliffe coefficient
(ENS) and the coefficient of determination (R*) of monthly average runoff simulation for middle
reach of HRB during the calibration period increased from 0. 53 to 0. 70 and 0. 61 to 0. 75 after
the modification of the SWAT model. The results indicated that the simulation of the irrigation
processes was important to study the water resource management and the water cycle processes in
the middle reaches of HRB.
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