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Analysis of Climatic Features and Meteorological Conditions
of Rime and Glaze in Hebei
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Abstract: Using rime and glaze observation data at 142 stations in Hebei Province, surface observation data
at 94 stations in the southern Hebei Province and radiosonde data at Xingtai from 1980 to 2009, the spatial
and temporal distribution characteristics of rime and glaze are analyzed, and suitable meteorological condi-
tions (temperature, humidity and wind) for rime and glaze are studied by the box-whisker plot. The
results show that: (1) rime and glaze occur mainly in the southern Hebei Province from November to
March the following year, and they are more frequent in eastern plains than western mountains; (2) the
suitable meteorological conditions for rime are on fog days, and daily mean temperature is between —7. 2

1

and —3.1C, daily mean humidity =>92%, daily mean wind speed <{1.2 m + s ', and the probability of
temperature inversions is about 95% when rime occurs; (3) the suitable meteorological conditions for glaze
are rain days and daily mean temperature is between —4. 1 and 0'C, daily mean humidity ==87%, and
probability of temperature inversions is 100% when glaze occurs; (4) relative humidity in the high value
area of rime and glaze is significantly higher than low value area. Therefore, higher relative humidity is the
main cause for the formation of high occurrence area of rime and glaze.
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Fig. 1 The distributions of annual rime days (a) and glaze days (b) in Hebei
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Fig. 2 The annual variations of
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in the southern of Hebei (unit:d)
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Table 1 The rime days and glaze days for

different months in the southern Hebei

Ay 11 12 1 2 3
Wk B %/ d 896 5020 5351 1723 187
Jit it/ % 6.8 38.1 40. 6 13.1 1.4
W H &/ d 154 269 304 122 15
i 5 Ee B/ % 17.8 31.1 35.2 14. 1 1.7
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Fig. 3 The hourly variations of rime (a)

and glaze (b) in Hebei
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Table 2 Inversion parameters when rime day occurs in Xingtai
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Table 3 Inversion parameters when glaze day occurs in Xingtai
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20021215 909. 7 489. 8 1.7 925.9 547.1 1.4
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Fig.4 The box-whisker plot and frequency histogram of temperature (a,b) and wind speed (c,d)

and humidity (e,f) in the southern Hebei when rime occurs
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Fig. 5 The box-whisker plot and frequency histogram of temperature (a,b) and

humidity (c,d) in the southern Hebei when glaze occurs
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Fig. 6 The annual variations of humidity
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low value area (circles)
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