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The Anomalous Features of the Northeast Cold Vortex During the First Flood
Period in the Last 50 Years and Its Correlation with Rainfall in South China
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Abstract Based on the 1951 = 2004 monthly precipitation and surface air temperature of 160 Chinese stations sup-
plied by National Climatic Center, the reanalysis data from ERA-40 datasets supplied by ECMWF with resolution
2.5°X2.5% and the Reynolds sea surface temperature (SST) data with resolution 2. 0°X 2. 0°, the correlation be-
tween the northeast cold vortex (NECV) and the rainfall during the first flood period in South China has been inves-
tigated statistically and a season time-scale (May-June) northeast cold vortex index (NECVI) during the first flood
period has been defined. The anomalous features of the East-Asian summer monsoon (EASM), the western Pacific
subtropical high (WPSH) and the vertical movements in the low troposphere during the anomalous-NECV first flood
periods have been analyzed and the preceding signals of the global SST in the 6 months before the first flood period
in South China have been studied using the composite analysis method and the correlation analysis method. Results
show that there is a significantly positive correlation between the NECV and the precipitation during the first flood
period in South China, strong NECV related to more precipitation and vice versa. The anomalously strong-NECV
first flood periods are often related to the weak EASM, more southward WPSH and strong ascending movements

developing in the low troposphere in South China, which offer necessary atmospheric circulation conditions for the
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increasing of precipitation during the first flood period in South China, whereas the anomalously weak-NECV first
flood periods are usually associated with the strong EASM, more northward WPSH and strong descending move-
ments developing in the low troposphere in South China, which offer necessary atmospheric circulation conditions for
the decreasing of precipitation during the first flood period in South China. There is a significantly negative correla-
tion between the NECV during the first flood period and the SST in the sea areas from Arabian Sea, across the Bay
of Bengal, the South China Sea to the equatorial western Pacific during the preceding months before the first flood
period, which implies that the preceding East Asian winter monsoon is weak on account of the small land-sea ther-
mal difference. The equatorial eastern Pacific also exhibits a colder SST phase in the preceding months of high-NEC-
VI first flood periods, which corresponds to the mature phase or the developing phase of L.a Nifa, and vice versa.
All these offer some predictive signals for the NECV forecasting during the first flood periods.

The emphasis of this paper is concentrated on the long time scale, season scale, investigation on the NECV,
However, the NECV is a very complicated weather phenomenon. The mechanisms of the interactions between the

NECV and the precipitation during the first flood period in South China are still open questions and need further in-
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vestigations.
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(a) Correlation between Changchun’s and 160 stations’ surface air temperatures during May — Jun in China (the areas with the 95%

significance level are shaded); (b) the difference of 500 hPa streamline fields between high- and low-NECVTI (northeast cold vortex index)

first flood periods in South China (the bold line is the trough line)

Fz1 1951~2004 FRTTHAFR AL RIS RBEIEE (NECVI)
Table 1 The NECVI during the first flood period in South China from 1951 to 2004
HEAY Year NECVI AFfjy Year NECVI My Year NECVI 445y Year NECVI AEAy Year NECVI

1951 —0.25 1962 0. 85 1973 1.05 1984 —0.30 1995 0. 40
1952 —0.52 1963 —0.54 1974 1. 00 1985 —0.37 1996 —1.03
1953 0. 26 1964 0. 26 1975 0. 20 1986 —1.11 1997 —1.14
1954 2.32 1965 0. 24 1976 1. 44 1987 0.74 1998 —0. 67
1955 0. 42 1966 0.43 1977 0.48 1988 —0.59 1999 —0. 47
1956 1. 60 1967 —1.25 1978 —0.52 1989 0. 23 2000 —2.56
1957 1. 40 1968 0. 34 1979 0. 38 1990 0.10 2001 —2.51
1958 0.52 1969 1.33 1980 —0. 60 1991 0. 05 2002 —1.61
1959 0.72 1970 0.18 1981 0. 47 1992 0. 95 2003 —1.01
1960 1. 82 1971 0.08 1982 —0.10 1993 0.13 2004 —1.42
1961 —0.58 1972 0. 43 1983 —0.01 1994 —1.83
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28°N
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26°N{""
4y B NECVI Ay AR NECVI 24°N
Year High NECVI P, Year Low NECVI P,
22°N7
1954 2.32 2.53 2000 —2.56 —1.27 20°N
1960 1. 82 0. 22 2001 —2.51 —0.24 100°E 104°E 108°E 112°E 116°E 120°E 124°E 128°E
1956 1. 60 0.23 1994 —1.83 —0.17 3 (b)
1976 1. 44 0.18 2002 —1.61 —0.67
1957 1.40 0. 82 2004 —1.42 —1.31
1969 1.33 0.11 1967 —1.25 —0.99
1973 1. 05 2.05 1997 —1. 14 —0.53 %
1974 1. 00 0.3 1986 —1.11 —0.7 E
1992 0.95 0.11 1996 —1.03 —0.92 =&
1962 0. 85 2.11 2003 —1.01  —0.17 ES
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Fig. 2 (a) Correlation between the NECVTI and precipitation in
South China during the first flood period (May - Jun) from 1951
to 2004 (the correlation coefficients with confidence level excee-
ding 95% are shaded); (b) time series of the NECVI during the
first flood period and the SCMYI (South China Meiyu Index)
from 1951 to 2004
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