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Monthly variations of base flow and BFI from the minimum smoothing method and recursive digital filtering method
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Fig. 2 Annual variations of runoff and baseflow in Hutubi River from 1978 to 2011
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Table 1 Annual baseflow and BFI in Hutubi River calculated by minimum smoothing method
RiZKAE AESEN R /105 m®  BFI SPORAE RN /105 m® BT KA AEMBERR /105 m®  BFI
1978 3. 27 0. 81 1987 3.75 0. 74 1996 3.56 0.59
1979 3.39 0. 82 1988 3.62 0. 76 1997 3.31 0.77
1980 3.01 0.78 1989 3. 89 0. 76 1998 4. 93 0.79
1981 3.95 0. 80 1990 3. 67 0. 77 1999 4. 83 0. 76
1982 3.32 0. 76 1991 3.65 0.77 2000 4. 31 0. 75
1983 3. 06 0. 81 1992 3.68 0. 77 2001 3. 86 0.78
1984 3.19 0. 75 1993 3.47 0.73 2002 4. 60 0.77
1985 3.15 0. 77 1994 3.58 0.71 2007 4. 62 0. 74
1986 2.71 0.75 1995 3.52 0.77 2008 3.42 0. 76
2003 3. 30 0.72 — — — 2009 4. 15 0. 82
2004 3.46 0. 83 — — — 2010 4. 00 0.77
2005 3. 49 0.77 — — — 2011 3.77 0.75
2006 3. 34 0. 82
LR 3. 28 0.78 3.65 0. 76 4. 11 0. 74
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Table 2 The correlation relationship between

baseflow and air temperature
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Fig. 4 Relationships between base flow and temperature of Hutubi River
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Table 3 The correlation relationship between

baseflow and precipitation
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Variation of the Baseflow and Its Causes of Hutubi River

Wang Jinzhe'™, Liu Zhihui'*®, Tashpolat- Tiyip'®, Zhang Wenna®

(1.a.School of Resources and Environment Science/b.Key Laboratory of Oasis Ecology of Ministry of Education/ c.Insti-
tute of Arid Ecology and Environment/d.International Center for Desert Af fairs-Research on Sustainable Development in
Arid and Semi-arid Lands, Xinjiang University, Urumqi 830046, China; 2.Xinjiang Environmental Monitoring Centre,
Urumgqi 830011, China)

Abstract: Based on daily runoff data of Hutubi River Shimen station, the smoothed minimum method and re-
cursive digital filter were used for base flow separation, the recursive digital filter and smoothed minimum
method were used for base flow separation. Annual and interannual variations in baseflow, baseflow index
(BFT), and the variations in BFI for different water level years in Hutubi River basin as well as the main
controlling factors (temperature and precipitation) were investigated in different time scales. It is found
that the smoothed minimum method is more suitable than recursive digital filter in the study area. Annual
distribution of baseflow is in unimodal type, with the maximum value appearing in July, the BFI distribution
in a year , with the minimum BFT value in May. BFI is close to 1 in dry year. The average annual base flow
is 3. 67X10* m*. The base flow is increasing in the Hutubi river. The base flow index is 0. 78 in the study
area, it is in slowly decreasing trend. Averaged BFI from the smoothed minimum method in dry years, av-
erage years, and wet years were 0. 78, 0. 76 and 0. 74, respectively. Temperature and precipitation are two
important factors, and their importance to baseflow varies with seasons in different water level years. The
results implied that the effect of temperature on baseflow was higher than that of precipitation in spring and
autumn. Temperature plays a leading role in the effects on baseflow in spring and autumn, and temperature
is a key affecting factor on baseflow of Hutubi River.

Key words: baseflow; base flow index; smoothed minimum method; Hutubi River; Northern Slope of the

Tianshan Mountains; climate change



