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Abstract: Runoff is the important resource and basis for the utilization of regional water resources. Based on
the data of yearly runoff of nine hydrological stations from 1956 to 2017, in order to explore the new charac-
teristics of spatial and temporal changes of runoff in the Yellow River Basin, we used modern statistical
analysis such as Mann-Kendall test, Pettitt mutation test, anomaly accumulation, to reveal the temporal and
spatial variation of runoff. The results showed that the runoff of the upper, middle and lower reaches exhibi-
ted a significant decreasing trend with its propensity rates of — 2,016 billion m’/decade, — 3.023 billion
m®/decade, —1.698 billion m®/decade, and its critical years are 1986, 1990 (1968), 1976 (2002, 2010); ap-
parent periodicities can be observed in the variation of annual runoff. The runoff discharge shows the signifi-
cant decreasing trend at main hydrological stations with exception of the Tangnaihai station, the decline level
increases along the river from upper to lower reaches. The critical years of annual runoff mainly concentrated
in 1985 and 1990 except Tangnaihai station. The distribution characteristics of the average runoff along the
nine stations were basically the same, which performed increasing first and then decreasing. The inter-gener-
ational variation gradually increased, and the maximum value appeared at Huayuankou station.

Keywords: the Yellow River; upper, middle and lower reaches; streamflow; trend analysis; mutation analysis
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