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Abrupt and Periodic Changes of the Annual Natural Runoff
in the Subregions of the Yellow River

YANG Zhifeng, LI Chunhui
(School of Environment , Beijing Normal Untversity, Beifing 100875, China)

Abstract: Abrupt and periodic changes are two important characters of the hydrological time series. The Yellow
River, the second largest river in China with a basin of 752 443 km?, includes all kinds of climatic and hydrolog-
ical regions, and their abrupt and periodic changes are different and the physical mechanisms for them are not
same. So it is necessary to research the abrupt and periodic changes of the runoff series for rational water ex-
ploitation in the Yellow River subregions. In this paper the Yellow River Basin is divided into 15 subregions and
their natural annual runoff time series are calculated from 1951 to 1998. The abrupt changes in these series are
analyzed with the method of Mann-Kendall and the results show that some main abrupt changes happened during
1953 -1955,1979 — 1983 and 1991 — 1993. These abrupt changes are consistent with the climatic changes in
the North Hemisphere and become more complex for the regional environment and human activities. We apply
Morlet Wavelet to the periods of annual runoff series of subregions and find they varied with primary periods of
3~4.7-~9 and 11years. Some physical reasons for the periods are discussed such as the mutual action of sea and
atmosphere, the sunspot, human activities and so on. Moreover, the short periods, 3-year for example, become

prominent after 1980s in four important water resources subregions.

Key words: natural runoff; abrupt change; period; the Yellow River Basin



