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Abstract: Based on the requirement of objective identification and monitoring to key weather process, and
the fact that the rainy season of Northeast China includes cold vertex precipitation, and using the daily pre-
cipitation data of 147 observing stations in Northeast China, this paper comprehensively analyzed the daily
precipitation series disposed by 5 d moving average. Also, the contrast test of the daily moving average
precipitation in the former years was designed. The threshold,duration as well as the criterion of onset and
end dates cold vortex precipitation period in the Northeast China were confirmed. Then, based on the
NCEP/NCAR daily reanalysis data of wind field and geopotential height field, the atmospheric circulation
fields at different levels before, during and after the cold vortex precipitation period were analyzed, and the

rationality of the criterion was validated. The objective identification method shows that the average onset
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date of the cold vortex r precipitation period in Northeast China is 26 May. The analysis of midsummer

precipitation period reveals that the average end date of the cold vortex precipitation period is 25 June.

Key words: Northeast China cold vortex, precipitation duration, onset date, objective identification
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Fig. 1 The geographic distribution of

147 stations in Northeast China
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Fig. 2 Distribution of climatic mean precipitation from May to October in Northeast China (unit: mm)
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Table 1 The onset and ending dates of cold

vortex rainy season and its duration

A R ST T ST R T I A
A R A 1)
/ / / L
KB /d
1961 5 17 6 28 43
1962 5 13 7 4 23
1963 6 6 6 18 13
1964 5 31 7 1 32
1965 6 24 6 25 2
1966 6 1 6 1 1
1967 5 22 7 9 19
1968 5 22 6 27 37
1969 5 26 7 11 47
1970 5 23 7 11 50
1971 5 22 6 7 17
1972 5 12 7 17 67
1973 5 16 6 14 30
1974 5 29 6 14 17
1975 5 29 6 28 31
1976 5 9 6 5 28
1977 5 28 6 14 18
1978 ) 23 6 7 16
1979 6 4 6 22 19
1980 5 24 6 11 19
1981 5 9 6 18 41
1982 5 1 7 8 69
1983 5 9 6 25 48
1984 5 26 7 5 41
1985 6 6 6 25 20
1986 5 12 6 22 42
1987 5 14 6 26 44
1988 5 22 6 28 38
1989 5 11 6 24 45
1990 5 1 6 3 34
1991 6 5 6 5 1
1992 5 4 6 1 29
1993 5 5 6 6 33
1994 5 2 6 22 52
1995 ) 8 6 16 40
1996 5 6 6 17 43
1997 ) 14 6 30 48
1998 5 19 6 7 20
1999 6 1 7 14 44
2000 ) 19 7 14 67
2001 5 5 6 27 54
2002 6 5 7 9 35
2003 6 6 6 6 1
2004 5 1 6 17 48
2005 5 4 6 6 34
2006 6 2 6 4 3
2007 5 14 7 4 52
2008 5 1 5 24 24
2009 6 3 6 5 3
2010 5 3 6 28 57
2011 5 4 5 28 25
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frequency of Northeast China cold vortex
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Fig. 8 Standardized time series of meridional wind index (a) and

Siberian high pressure zone SLP index (b)
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