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Detection of the abrupt changes in runoff based on Harmonic Wavelet
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Abstract: [Objective] This paper focused on the number and time of abrupt changes in non- consisten-
cy runoff time series using the harmonic wavelet analysis. [Method)] The traditional detection methods of
runoff abrupt changes are complex and difficult to identify the total variance point. Therefore,a new time-
frequency analysis techniques is proposed to diagnose abrupt change points using harmonic wavelet analy-
sis. [Result] Harmonic wavelet transformation was used to analyze monthly runoff at the Huaxian station
in Wei river from 1961 to 2004. The grid graph and contour map showed that there were abrupt changes of
runoff in 1972,1982 and 1994. [Conclusion] Compared to traditional detection methods, harmonic wavelet
analysis presents simple,feasible, effective, high-resolution and sensitive features to abrupt changes in the
analysis of nonlinear time series,and it can effectively diagnose abrupt changes in highly complex and non-
linear sequence.
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Fig.1 Time-frequency grid graph and contour map of harmonic wavelet
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Fig. 3 The grid graph and contour map with local abrupt changes
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Table 1 The amplitude of profile map for runoff series at Huaxian station of Wei River

AEA)y Year % { Data 4EAy Year g {8 Data AEA Year I#{E Data AEAy Year g {H Data
1961 12.993 1972 12. 385 1983 11. 386 1994 12.947
1962 10. 775 1973 10. 766 1984 11. 605 1995 10. 818
1963 9.972 1974 9. 649 1985 10. 753 1996 9.714
1964 10. 881 1975 10. 056 1986 10. 823 1997 9.063
1965 11.971 1976 9.868 1987 10. 866 1998 10. 156
1966 11. 256 1977 10. 664 1988 11. 596 1999 11.279
1967 11.938 1978 11. 688 1989 9.229 2000 11.198
1968 9.718 1979 10. 876 1990 10. 412 2001 7.818
1969 10. 578 1980 10. 141 1991 11. 289 2002 8.557
1970 10. 873 1981 11. 506 1992 10. 076 2003 9.223
1971 9.790 1982 12. 388 1993 9.577 2004 12. 886
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