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Variation of drought and flood frequency in Siping region in the past 50 years
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Abstract: Based on the calculation of the drought-flood index ( Z index, W index) with the daily precipitation data

of 5 meterological stations, the variation of drought-flood in Siping region was analyzed by the linear trend method and

wavelet analysis method. The results showed that the W index data was in a weak downward trend in the Siping during

the past 54 years, and exhibited alternating drought and flooding. The extreme drought year of W index corresponded to

the precipitation anomaly year. These two had consistency and W index might well reflect the flood/drought rules of Sip-

ing region. The drought parameter W tends to decreased at a rate of 3.68+10a"", while it tends to increased significantly

at the rate of 3.89+10a~" in spring, and 10.183+10a"" in winter. Each season has a different oscillation period and dis-

tinguished feature according to the result of the wavelet analysis method.
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Table 1 The class standard based on Z index of the

single station and the W index of region

E Z 1851 W Ha 5k eIl
Grade Z index W index/ % Type
1 1.645< 7 B W H¥ Extreme flood
1.037< Z<1.645 50<W<75 K Heavy flood
0.842< Z < 1.037 25< W <50 Wi Partial flood
-25< W<25 1E# Normal

-1.037<Z<-0.8 -50< W< -25 /5 Partial drought
-1.645<Z<-1.037 -75< W< -50 KH Heavy drought

2
3
4 -0.842<7Z<0.842
5
6
7 Z< -1.645

W< -175 HE 5 Extreme drought
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The curve of W index variations in Siping

region from 1961 to 2014
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Table 2 The years in which different drought — flood grades appeared in Siping region (1961—2014)
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drought-flood Extreme flood Heavy flood Partial flood Partial drought Heavy drought Extreme drought

1986 2005 1973 1985 1963 1964 1966 1967 1968 2000 2007 1982 2002
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3 2013 1977 1978 1980 1996 2001
Year 1984 1987 1989 2014
1990 1994 1995
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=% 1976 1981 1978 1968 1971 1973 1987 1994 1964 1965 1963 1966

Spring 1983 1990 1974 1995 2000 2003 2004 1996 1975 1993
2010 2008 2012 2014 2001
e 1966 1985 1973 1984 1961 1962 1963 1968 1974 2007 2011 1970 1982
Summer 1986 2013 1994 1998 1964 1975 1976 2000 2014 2002 2009
2005 2010

T 1972 1974 1969 1970 1961 1963 1971 1964 1985 1966 1973 2001 2007
Autumn 1987 2012 1976 1977 1988 1994 2002 1990 1999 2009 2011
e 1979 2009 1970 1977 1978 1989 1996 1968 1987 1983 1997 1962 1966
Winter 2012 2014 1990 1999 1994 2001 1973 1976
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Fig.2 The seasonal curve of W index variations and moving average per 10-year (dotted line) in Siping from 1961 to 2014
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