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Fig.1 The location and land use classes of the Bahe River Basin
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Fig.2 Daily precipitation-runoff process and baseflow separation for Maduwang hydrological station
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Fig.3 Monthly and yearly baseflow characteristics of Maduwang hydrological station in 2001- 2012
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Spatiotemporal Variation Characteristics of Baseflow in the
Bahe River Basin Based on Digital Filter Method and SWAT Model

Hu Sheng'?, Yang Dongdong'*,Wu Jiang'?, Gao Yu’, Qiu Haijun"?, Cao Mingming', Song Jinxi"?, Wan Honglin’

(1. College of Urban and Environmental Science, Northwest University, Xi’ an 710127, Shaanxi, China;2. Institute of
Earth Surface System and Hazards, Northwest University, Xi’ an 710127, Shaanxi, China;3. Shaanxi Provincial
Land Engineering Construction Group, Xi’ an 710175, Shaanxi, China; 4. Department of Water Conservancy,
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Abstract: Baseflow plays an important role in maintaining the health and the ecological functions of rivers.
Baseflow separation is also a hot topic of hydrology all the time. The article combines the Digital Filter Meth-
od and SWAT which is a distributed hydrological model and widely used at home and abroad. It creatively real-
izes the visual representation of the spatial features of baseflow on the basis of analyzing the time characteris-
tics of baseflow and by correcting baseflow alpha factor, evaluating the model efficiency, rerunning the SWAT
model, GIS spatial interpolation and trend analysis etc. The results show that: 1) The annual average Baseflow
Index (BFI) of the Bahe River Basin from 2001 to 2012 is 0.43, presenting an increasing trend on the whole.
The annual precipitation has a positive correlation with annual runoff and annual baseflow; but it obviously
shows a negative relation between annual precipitation and annual Baseflow Index (BFI); 2) The change of
baseflow is relatively stable within a year, and the base flow in different seasons tends to be: Autumn> Spring>
Summer>Winter, while flood season is bigger than that of the non-flood season. BFI is as high as 0.78 in dry
seasons, which shows that baseflow is the main replenishment source of river in dry seasons; 3) The baseflow
of the Bahe River Basin tends to be an increasing tendency from Southeast to Northwest and from upstream to
downstream in spatial terms. Also, such a spatial variation law is determined by the terrain of the basin and the
direction of the river.

Key words: Digital Filter Method; SWAT Model; SWAT Bflow; spatiotemporal variation characteristics; base-
flow; the Bahe River Basin



