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Research on the Evolution Characteristics of Hydrological Regime and
Compound Driving Mechanisms in the Yellow River Basin from a Multi-
Scale Perspective

Luo Tao' Zeyuan Wang? Yaowei Liu® Yanxi Wu*Runyu Xia®Jiaxin Wei® Qinyuan Bai’
(1234567 anzhou University, Lanzhou,Gansu Province, China 730100)

Abstract: This study is based on long-term monitoring data from typical hydrological stations along the Yellow River,
including Tangnaihai, Lanzhou, and Lijin. By integrating multidisciplinary approaches such as hydrological
statistics, climatology, and water resource management, it systematically analyzes the characteristics of annual
runoff, daily runoff, and seasonal variations, and explores the compound driving mechanisms of natural and
Homo sapiens activities. The results indicate that the Yellow River runoff exhibits significant multi-scale
evolution characteristics: On an interannual scale, the annual runoff at Tangnaihai and Lanzhou stations showed
a fluctuating downward trend from 1960 to 2010, with multi-year averages higher upstream than downstream.
The correlation coefficient between the two stations reached 0.672, indicating a moderate positive correlation.
After the 1980s, the fluctuation amplitude increased. The cumulative anomaly curve revealed that the early
1960s to the early 1970s were a relatively wet period, while the mid-1970s to the late 1990s were a relatively
dry period. On a daily scale, during June—September 2024, the maximum flood peak flow at the upstream
Lanzhou station was 1,780 m?/s, while the downstream Lijin station recorded a peak flow of 2,330 m?/s, with
the peak occurrence time lagging behind that of Lanzhou station. Moreover, the downstream flood peak
exhibited a gentler rise and fall. On a seasonal scale, runoff was highly concentrated during the flood season
(June—September), accounting for over 75% of the total runoff at most hydrological stations, with the
Huayuankou station reaching as high as 90.3%, while the non-flood season accounted for only 9.7%.
Significant spatiotemporal differences in hydrological conditions were observed between upstream and
downstream regions, with runoff evolution influenced by a combination of natural factors (e.g., precipitation,
river morphology) and interdisciplinary anthropogenic activities (e.g., water withdrawal, reservoir regulation).
Through interdisciplinary integration and innovation, this study quantitatively reveals the evolution patterns of
runoff in the Yellow River Basin, providing a scientific basis for precise water resource management. It holds

significant implications for ecological protection and high-quality development in the Yellow River Basin.
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