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Abstract

In the field of hydrology, the hydrological data are required to have the same physical cause. In
recent years, the climate change and the increasing interference of human activities in the Yangtze
River basin, gradually undermine the consistency of series. Therefore it is essential to detect the
variation of hydrological series. In this paper, two common methods, Mann-Kendall (M-K) and
slide F test, are applied to recognize the variation of runoff in the main control hydrologic stations
in the Yangtze River, including the stations of Pingshan, Yichang, Three Gorges, Hankou, and Da-
tong, which is aimed at studying the variation of runoff in the main stream of Yangtze River. At the
same time, this paper gives the range of runoff change-point by combining the results of two me-
thods. Generally speaking, in the mainstream of the Yangtze River, two concentrated ranges of
change-points exist, in which one is from 1970 to 1980, while the other is from 1993 to 2003. Es-
pecially in the former range, 1970-1980, the response time of variation in each station presents
the spatial distribution and there is a time lag from the upstream to downstream in the main-
stream of Yangtze River. While in the latter range, 1993-2003, it does not have the significant spa-
tial distribution.
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Figure 1. The locations of six flow stations in the Yangtze River basin
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Table 1. The runoff data of the six flow stations
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Figure 2. The detection of change-point by M-K in Pingshan station
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Figure 3. The detection of change-point by M-K in Gaochang station
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Figure 4. The detection of change-point by M-K in Yichang station
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Figure 5. The detection of change-point by M-K in the Three Gorges station
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Figure 6. The detection of change-point by M-K in the Hankou station
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Figure 7. The detection of change-point by M-K in the Datong station
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Table 2. The runoff change-points of six stations detected by M-K method
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Table 3. The runoff change-points of six stations detected by slide F method
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Table 4. The ranges of runoff variations in six stations
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