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Hydrological regime evolution analysis in typical tributaries of the Weihe River//Zhang Zhidong'”, Kang Yan'?,
Zhao Jianxun'”®, Zhao Xiangkun'’, Wu Liance'”, Chen Jialin'® ( 1. Key Laboratory of Agricultural Soil and Water
Engineering in Arid and Semiarid Areas, Ministry of Education, Northwest A&F University; 2. College of Water Conservancy
and Civil Engineering, Northwest A&F University)

Abstract: To reveal the evolution characteristics of the hydrological regime of the Weihe River, typical tributaries ( the
Bahe River, the Fenghe River, and the Laohe River) were selected as study objects. Based on daily runoff data from 1970
to 2019, the Mann-Kendall test, sliding ¢ test, and Pettitt test were comprehensively used to investigate their abrupt change
characteristics and trends. By integrating principal component analysis (PCA), moderate disturbance hypothesis (IDH) ,
hydrological change index method (IHA) , and range of variation method (RVA), PCA-THA-RVA method and Gaussian
membership degree method were proposed to quantitatively evaluate hydrological changes from the dual perspectives of
hydrological change degree and runoff situation fit. The results indicate that the annual runoff of the three typical tributaries
all shows a declining trend, with a consistent abrupt change occurring in the 1990s. The degree of hydrologic alteration of
three typical tributaries is moderate, with the Fenghe River being the most significant (59. 64% ), followed by the Bahe
River (50. 44%), and the Laohe River being relatively small (45. 12%). The fit degree of runoff regime shows an
opposite pattern, with the lowest in the Fenghe River (0. 608) , the middle in the Bahe River (0. 635) , and the highest in
the Laohe River (0.712).

Key words: hydrological regimes; PCA-IHA-RVA method ; degree of hydrologic alteration; fit degree of runoff regime; the
Weihe River
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Fig.1 Overview of the Weihe River Basin and typical tributaries
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Table 1 Information of hydrological change indicators
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Fig.2 Test results of mutation points of three hydrological stations
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Fig.3 Changes in hydrological indicators at three hydrological stations
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Fig.8 Gaussian distribution of preferred indicators of Maduwang Station
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