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Study on hydrological regime variations in Taohe River
Basin based on IHA-RVA method

Wang Yusen'?, Zhong Fujie®
(1.Gansu Provincial Hydrology and Water Resources Center, Lanzhou 730000, China;
2.Lintao Hydrological and Water Resources Survey Center of Gansu Province, Lintao, Gansu 730500, China)

Abstract: [Objective] This study aims to investigate the variation characteristics and driving mechanisms of river
hydrological regimes under the dual pressures of climate change and human activities, providing a scientific basis
for the dynamic management of ecological flow in rivers within cold and arid regions, and thereby supporting the
construction of resilient water resource systems in arid regions. [ Methods] The Taohe River Basin in Gansu
Province was selected as the study area. Based on the daily measured runoff data from 1964 to 2023 at Xiabagou,
Minxian, and Lijiacun stations, this study employed the M-K test, cumulative anomaly method, and indicators of
hydrologic alteration-range of variability approach (IHA-RVA) to systematically evaluate the degree of
hydrological alteration in the Taohe River Basin. [ Results] The annual average runoff in the Taohe River Basin
decreased at a rate of 6.91X10° to 2.518 X 10" m*/a. The changes were more pronounced in the downstream
compared to the upstream. The runoff at all three representative stations underwent significant abrupt changes in
1986. After the abrupt change, the runoff at the downstream Lijiacun station decreased by 37.27% in summer,

influenced by the regulation and storage of cascade reservoirs and water withdrawal from irrigation areas. At the
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midstream and upstream Minxian and Xiabagou stations, the runoffl in September dropped sharply by more than

40% , while no significant decline was observed in winter and spring runoff. The overall degrees of hydrological

alteration at Xiabagou, Minxian, and Lijiacun stations were 44 %, 46% , and 40% , respectively (all classified as

moderate alteration). This was specifically manifested as a decrease in the frequency of extreme flow events (the

annual maximum 7-day flow was reduced by 57%, 35%, and 14%, respectively) , an increase in low-flow

duration (the degree of alteration was the highest in the upstream, reaching 46%), and a significant increase in the

number of flow reversals (the degree of alteration was 78% in the midstream and downstream). [ Conclusion ]

From 1964 to 2023, the annual average runoff in the Taohe River Basin showed a significant decreasing trend.

Following the hydrological abrupt change in 1986, the overall degree of hydrological alteration in this basin is

moderate to low, and the ecological environment remains in a good state.

Keywords: Taohe River Basin; I[HA-RV A method; abrupt change in runoff; degree of hydrological alteration
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stations in Taohe River Basin
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Fig. 2 Variation trends of annual average runoff at representative stations
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Table 2 Degree of hydrological alteration of IHA indicators before and after abrupt change at representative stations
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Fig. 9 Low-flow duration curves at representative stations
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Fig. 11 Overall degree of hydrological alteration at representative stations
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Table 3 Overall degree of hydrological alteration at representative stations
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