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Fig.2 Simulated soil moisture (a) and evaporation (b) with the four models
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Application and Comparative Analysis of Four Conceptual Hydrological Models
for Upper Reach of Heihe River Basin

HE Siwei', NAN Zhuotong?, WANG Shugong®, DING Yongjian®

(1.College of Hydraulic & Hydroelectric Engineering, Sichuan University, Chengdu 610065,China;
2.Cold and Arid Regions Environmental and Engineering Research Institute, CA S, Lanzhou 730000, China;
3. Cwil and Environmental Engineering, University of Pittsburgh, Pittsburgh, PA 152610,USA )

Abstract: Four popular conceptual hydrological models, namely Xianjiang model, HBV, TopModel and Sacramento model, were
evaluated in this paper in terms of model structure and application performance in the upper reach of the Heihe River Basin, a
typical inland river basin in the arid region of West China. This paper begins with theoretical comparisons between the four mod-
els from varied aspects including soil profile division, soil moisture content calculation, evapotranspiration estimation, disparity of
runoff generation area, runoff generation mechanism, and infiltration mechanism. In combination with their applications in the upper
reach of the Huaihe River Basin, the four models were evaluated based on their estimates of soil moisture content, evapotranspira-
tion, runoff process prediction and runoff components. The applications in the Huaihe River Basin show that conceptual hydrological
models are good at runoff simulation and incapable of accurate estimation of soil moisture content and evapotranspiration despite.
They can only simulate the change trends of these two variables. Among the four, the HBV model is proven best in the case study
with better simulation in the water—stress period regardless of a similar overall Nash—Sutcliffe coefficient for runoff simulation, as its
model structure explicitly considers the characteristics of a watershed in arid and cold regions.
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