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Separation and characteristics of base flow in the upper reaches of Heihe River Basin

ZH AO Wei, LI Zhar ling, WANG Yue hua
( School of Water Resources and Environment, China University of Geosciences, Beijing 100083, China)
Abstract: Base on the monthly runoff data from 1954 to 2011 in the upper reaches of Heihe River Basin, the digital filter method
was used for the base flow separation, together with the traditional methods of minimum monthly average flow rate in the last
10 years and the 90% guarantee rate of the minimum average flow. The inner annual, inter- annual and decadal variations in base
flow and base flow index were investigated by means of Manm Kendall test, Pettitt test and cumulative departure curve metlr
ods. The results showed that the digital filter method could give a satisfactory result of base flow separation over the study area.
The inner annual base flow index increased first and then decreased and had a big degree of variability. In the inter annual varia
tions, the trends of the base flow were consistent with those of the runoff, and the degree of discretization of the base flow was
relatively low . Although the base flow had a rising trend, the change was relatively mild, and relatively stable. A significant
change point was found for the base flow time series in 1979, and the average base flow after the change point increased by 16%
compared with the former period. In the decadal scales, the contribution of the base flow to the runoff was not variable, with the
decadal base flow index approaching 0. 27.
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Fig.1 Average annual base flow in the upper reaches of Heihe
River basin from four filtering equations and different

filtering times with the digital filter method
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Tab.1 Average monthly base flow inthe upper
reaches of Heihe River basin
m3/s
1 12.56 13.29 12.95
2 12.91 13.29 12.95
3 13.37 13.29 12.95
4 13. 61 13.29 12.95
5 13.73 13.29 12.95
6 13.85 13.29 12.95
7 13.92 13.29 12.95
8 13.89 13.29 12.95
9 13.75 13.29 12.95
10 13.55 13.29 12.95
11 13.37 13.29 12.95
12 13.16 13.29 12.95
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Fig. 2 Inner amual vanations of average monthly base flow and BFI in
the upper reaches of H eihe River basin with the digital filter method
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Fig. 3 Inter annual variations of runoff, base flow and BFI in the
upper reaches of Heihe River basin
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Fig. 4 Change point tests of base flow in

the upper reaches of Heihe River basin
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Fig.5 Cumulative departure curve of base flow

in the upper reaches of H eihe River basin
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and BFI in the upper reaches of Heihe River basin
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