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Formation Mechanism and Forecast on Freezing Rain and

Ice Pellet in Winter of China

QI Liangbo
Shanghai Meteorological Centre, Shanghai 200030

Abstract: Based on upper-air sounding and surface observations in winter of 2001 — 2010, the formation
physical process of freezing rain and ice pellet at different regions are investigated. It is found that: (1)
Except northern China region, the formation mechanism of freezing rain in China is mostly due to a warm-
rain process. In northern China region, freezing rain with melting process only accounts for 39% , but the
higher latitudes, the higher ratio of melting process freezing rain. Warm layer aloft is an important charac-
teristic of freezing rain weather. And its main functions are water vapor supply and frontal system maintai-
ning, thus help to produce precipitation. Negative temperatures at low levels and surface could be the up-
most factor for freezing rain. (2) Melting process is the main formation mechanism of ice pellet in China.
Generally, cloud top of ice pellet is higher than that of freezing rain. Warm layer’s thickness and intensity
of ice pellet are weaker than those of freezing rain. That is because weaker warm layer only partly makes
ice crystal and snow aloft melt, thus ensure their refreezing within low levels. Wind speed at 700 hPa of ice
pellet is commonly smaller than that of freezing rain, which, on the one hand, reflects the lower require-

ment of water vapor supply for ice pellet, and weaker warm layer aloft on the other hand. Cloud top,
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warm layer thickness and intensity, low-level dew point depression, wind speed at 700 hPa and surface

temperature are good factors to discriminate freezing rain from ice pellet, but in different regions, the ef-

fectiveness of these factors is different. The main difference of freezing rain and ice pellet in Southwest

China is the surface temperature, and other factors play a secondary role due to unobvious difference of

them.
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Table 1 Samples of freezing rain and ice pellet in different regions
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Fig.3 Average temperature and dew point profiles of freezing rain in northern China (a),

Jiangnan (b), South China (c¢), and Southwest China (d)
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Table 2 Characteristics of freezing rain’s average temperature and dew point profiles in different regions

IX I 44 7 R WE L /hPa —10 CL R /hPa BRJZ ' /hPa W2 A/ C HRBMEEALLE/ Y ESRE/ C
E[yi) 600 575 750 1.0 77 —1.1
VL 675 525 700~825 2.7 96 —0.6
<y 675 500 675~875 8.8 100 0.3
N2 675 500 — — 52 —2.1
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Table 3 Classification of atmospheric vertical structures and their ratios in freezing rain (unit: %)
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Fig. 4 Average wind profiles of freezing rain in different regions
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Fig. 5

Average temperature and dew point profiles of ice pellet in northern China (a),

Jiangnan (b), South China (¢) and Southwest China (d)
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Table 4 Characteristics of ice pellet’s average temperature and dew point profile in different regions

K A4H  ZUEE/hPa —10CLRE/hPa B2 E/hPa WZRmm R/ C HRZMRAWE/ Y <R/ C
B[] 525 575 — — 63 1.1
N 500 575 750 0.4 85 1.3
T 425 550 725~800 1.3 92 1.7
P4 650 575 700 0.0 80 0.0
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Table 5 Classification of atmospheric vertical structures and their ratios in ice pellet (unit: %)
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Fig. 6 Average wind profiles of ice pellet in different regions
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