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Abstract: The conventional observation data, climatic data, NCEP 2. 5°X 2. 5° reanalysis data and automat-
ic observation data were employed to analyze the 18 severe freezing rain events over the past 50 years in
Jiangxi Province. The results show that (1) the favorable influencing systems to the severe {reezing rain
were cold high, blocking high, subtropical high, trough in lower latitudes, shear line at 850 hPa, surface
convergence line (quasi-stationary front), temperature frontal zone, and jet stream and moist tongue at
700 hPa, and revealed the significant weather system patterns; (2) under favorable weather situations, se-
vere freezing rain process presented characteristics of pentad (dekad) antecedent temperature increase.
When the antecedent average maximum temperature and antecedent average temperature surpassed or ap-
proached to those in the same time of the past, the severe freezing rain event would occur very likely; (3)

temperature inversions appeared between 850— 700 hPa during the 18 severe freezing rain events, with 4—
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5 C average temperature differences, upto a maximum of 10 ‘C, and the surface air temperatures were

lower than or close to 0 ‘C; (4) there were three temperature difference centers between 700 — 850 hPa.,

meaning that there were warm and moist currents at 700 hPa and about 89% of the freezing rain events

were related to these currents.

Key words: freezing rain, weather system pattern, pentad (dekad) antecedent temperature increase, tem-

perature inversion, temperature inversion area
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Fig. 1 Configuration of the synoptic

systems for freezing rain process
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Fig. 2 Schematic of the time definition for

the preceding pentad and dekad periods
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Table 1 Statistics of the maximum average surface

air temperature and the average surface air temperature

for the winter seasons of 1951—2007 (unit:C)
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MOCM BEMH O MRORME BEE BOKE
Ef 16,8 7.9 11.9 5.5 15.1 6.6
A 1201 6.8 11.9 5.1 13.8 7.0
FH 155 5.9 12.2 5.6 16.2 8.3
H 14.8 6.9 12.0 5.4 15.0 7.3
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Table 2 Statistics of the maximum average temperature and the average temperature in the preceding
pentad (dekad) and the current pentad (dekad) for the past 18 typical freezing rain processes
i A I ] Frgk GIEY] POR:
GEH H—H. B RE/d B T Tae Tox Twe Tagwe BM To Tawe Twx Tae Thjae
1960. 1. 23—1. 26 4 1.13 13.1 8.4 14.6 8.2 8.3 1.23 1.8 —0.8 5.5 2.7 0. 95
1964.2.17—2. 26 * 10 2.7 13.0 6.7 10. 7 5.4 6.1 2.17 3.4 —0.2 1.7 —0.1 —0.15
1965.12.17—12. 19 3 12.7 11.4 8.3 12.3 8.0 8.2 12.17 6.3 3.7 10.0 6.7 5.2
1969.1.29—2. 5 8 1. 19 16. 4 9.9 20.3 13.1 11.5 1.29 1.8 —2.1 1.8 —0.6 —1.35
1969. 2. 20—2. 23 4 2.10 16. 4 12.6 12.8 4.5 8.6 2.20 3.2 1.0 4.9 3.3 2.15
1972.2.4—2.9 % 6 1.25 10. 3 4.8 17.2 8.0 6.4 2.4 2.9 —0.6 4.3 0.9 0.15
1974, 2.23—2.25 3 2.13 16.0 12.5 18.6 15.1 13.8 2.23 4.7 1.6 12.0 9.3 5.45
1976.12.27—12. 29 3 2.17 17.6 12.8 14.9 9.4 11.1  12.27 0.9 —0.4 2.2 0.3 —0.05
1977.1.27—2. 4 % 9 1.17 8.3 3.8 8.7 5.2 4.5 1.27 1.7 —1.8 1.6 0.2 —0.8
1980.2.6—2. 9 % 4 1.27 9.2 5.3 1.7 0.3 2.8 2.6 1.8 0.1 7.3 4.4 2.25
1981.1.26—1. 31 6 1. 16 9.2 6.1 12.3 6.0 6.1 1. 26 6.4 1.2 8.0 4.5 2.85
1985.12.9—12.12 4 11.29 13.1 10.3 14.2 10. 6 10.5 12.9 4.7 0.5 5.8 3.2 1. 85
1989.1.12—1.14 3 1.2 12.4 10. 2 17.0 10.5 10. 4 1.12 2.9 0.9 8.2 4.4 2.65
1990.1.31—2. 2 3 1. 21 6.5 4.7 12.7 7.2 6.0 1. 31 3.1 0.5 11.2 6.8 3.65
1991.12. 26—12. 30 5 12.16 12.6 10.1 14.8 9.5 9.8 12. 26 3.1 —1.1 7.2 4.3 1.60
1994.1.18—1.21 4 1.8 15.0 9.6 12.2 8.1 8.9 1.18 9.5 4.6 5.6 3.4 4. 00
1996. 2. 17—2. 22 6 2.7 10. 8 7.8 18.5 14.8 11.3 2.17 3.0 0.8 4.0 2.7 1.75
2008.1.25—2. 3 * 10 1. 15 5.6 2.2 6.3 2.0 2.1 1.25 2.5 0.2 2.0 0.2 0.2
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Table 3 Comparison of the average temperatures for the

period of historical January and the January of 2008
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Fig. 3 Temperature profiles at Nanchang
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Fig. 7 The average geopotential height and flow fields at different levels

for the past 18 typical freezing rain processes
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