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Precursors of Regional Prolonged Low Temperature Events in China
during Winter Half Year
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Abstract The method of physical decomposition of atmospheric variables was used to find possible precursors to
indicate regional prolonged low temperature events in China. During the winter half years for 1960-2008, a total of 115
strong events had negative temperature transient anomalies in the lower troposphere and negative geopotential height
transient anomalies from the middle-high troposphere to the stratosphere simultaneously. Among them, 112 events
occupied the negative center of temperature transient anomalies on the 850 hPa level and the negative center of
geopotential height transient anomalies on the 300 hPa level, respectively. The negative center of temperature transient
anomalies on the 850 hPa level can be traced as precursors to indicate the occurrence of regional prolonged low
temperature events in China over 5-9 days in advance.
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Fig. 1 A nationwide prolonged low temperature event on 25 Nov 1987: (a) Extreme low temperature sites; (b) geopotential height transient anomalies (gpm) at

300 hPa and temperature transient anomalies (K) at 850 hPa; (c) vertical cross section of geopotential height and temperature transient anomalies along the
double solid line in (b); (d) wind field and temperature at 850 hPa. (b, ¢) Black solid lines and dotted lines: positive and negative values of geopotential height
transient anomalies; shaded areas: negative values of temperature transient anomalies; grey dashed lines: positive values of temperature transient anomalies with

4-K interval. “C” and “L” indicate the negative transient anomaly centers of 850-hPa temperature and 300-hPa geopotential height, respectively
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Table 2

atmospheric anomalous precursors calculated from eight

Motion paths and average leading days of

regional categories of prolonged low temperature events
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Fig. 2 The positions of 850-hPa temperature transient anomaly centers for eight regional categories of prolonged low temperature events: (a) Nationwide; (b)

Xinjiang—South China; (c) Northeast—South China; (d) Central China; (e) Northwest China; (f) North China; (g) South China; (h) Northeast China. Hollow

circles: positions that can be traced at first; solid circles: final positions when low temperature events affected China
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Fig.3 A low temperature event in northern Xinjiang on 14 Dec 1993: (a) Extreme low temperature sites; (b) meridional—vertical cross section of transient

geopotential height anomaly (gpm) and temperature anomaly (shading, K) along 80°E-95°E
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Fig. 4 850-hPa temperature transient anomaly (shading, K) and 300-hPa geopotential height transient anomaly (gpm) for the low temperature event in northern

Xinjiang on (a) Nov 25, (b) Nov 29, (c) Dec 3, (d) Dec 7, (e) Dec 10, and (f) Dec 13 in 1993. “C” indicates the central position of anomaly linked by arrows
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Table 4 Leading days of four type anomalous cold-air tracks
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Fig. 5 A low temperature event over the Xinjiang—South China region on 22 Oct 1972: (a) Extreme low temperature sites; (b) meridional-vertical cross

section of geopotential height transient anomaly (units: gpm) and temperature transient anomaly (shading, K) along 90°E-110°E
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Fig. 6 A low temperature event crossing Northeast China—South China on 13 Sep 1967: (a) Extreme low temperature sites; (b) meridional-vertical cross

section of geopotential height transient anomaly (gpm) and temperature transient anomaly (K) along 100°E-130°E
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Fig. 7 A low temperature event crossing Northeast China on 14 Feb 1977: (a) Extreme low temperature sites; (b) meridional-vertical cross section of

geopotential height transient anomaly (gpm) and temperature transient anomaly (shading, K) along 110°E-130°E
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