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Characteristics of base flow in upstream of Fen River Basin and its influencing factors//LYU Xianglin' , JI Shibao',
QIU Yagin', HAO Chunfeng', YANG Yue® (1. State Key Laboratory of Simulation and Regulation of Water Cycle in River
Basin, China Institute of Water Resources and Hydropower Research, Beijing 100078, China;?2. Laboratory of Coastal
Groundwater Utilization and Protection, Tianjin University of Science and Technology, Tianjin 300450, China)

Abstract: In view of the sharp reduction of river runoff and river base flow in the Fenhe River Basin and the serious
deterioration of ecological environment in the basin, according to the measured runoff data of Lancun hydrological station,
the upstream control station of the Fenhe River Basin, the applicability of digital filter method and time step method to the
base-flow separation in the Fenhe River Basin was compared. The variation characteristics and main influencing factors of
base flow were analyzed, and the importance of influencing factors was evaluated by using random forest algorithm. The
results show that the digital filter (a =0.925) is suitable for base-flow separation in the Fen River Basin and can
objectively reflect the base flow situation in the Fen River Basin. The river base flow showed a very significant downward
trend from 1956 to 2016, and eased after 2008. The mutation occurred in 1981 and 2008. The annual distribution of base
flow in the upstream of Fenhe River Basin showed a typical bimodal structure. The peak flow shifted from August to March.
The average base flow from 2000 to 2009 is only 10% of that from 1956 to 1959. The contribution rate of precipitation
reduction to base flow reduction is only 9.96% . When the influence of temperature is not considered, the contribution rate
of human activities to base flow reduction is 83.19% . In human activities, coal mining and overexploitation of groundwater
are the main factors causing the reduction of base flow.

Key words: river runoff; river base flow; human activities; digital filtering method; random forest algorithm; Fen

River Basin
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Table 1 Base flow deep mutation point test
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Table 2 Annual attenuation of base flow depth in different decadal periods

1956—1959 1960—1969 1970—1979 1980—1989 1990—1999 2000—2009 2000—2016
1 1. 00 0.50 0.17 0.05 0.03 0. 00 0.25
2 1. 00 0.71 0.15 0. 06 0.03 0.01 0.12
3 1. 00 1.62 0.93 1.25 1. 67 0.82 1.20
4 1. 00 1. 30 1.41 1. 14 0.92 0.30 0.96
5 1. 00 1.59 1.21 0.53 0.17 0.07 0.32
6 1. 00 1.30 0.99 0.42 0.40 0.16 0.23
7 1. 00 0.92 0.39 0.19 0.10 0.03 0.14
8 1. 00 0.43 0.19 0.21 0.21 0.01 0.07
9 1.00 0. 56 0.13 0. 06 0.18 0. 04 0.12
10 1.00 0.49 0.19 0.12 0.16 0.01 0.21
11 1. 00 0.48 0.30 0.38 0.54 0.26 0.34
12 1.00 0. 86 0.34 0.08 0.20 0.04 0.71
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Table 3 Changes in slope of precipitation and base flow before and after the mutation point
/(mm-a”") /% /(mm-a”!) /%
1956—1981 477.94 32. 006
1982—2008 449. 52 -5.95 12.379 -61.32
2009—2016 494.79 10. 07 13.911 12.38
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