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Abstract: Based on the improved stratification analysis method, the freezing rain fall zones and the alti-
tudes of five severe freezing rain processes that occurred in China during 2008 — 2019 are calculated, and
the result is verified by using the glaze data observed at 2000 stations and the ice disaster data of power
grid. The calculated freezing rain fall zones cover both the areas with glaze and the areas with severe freez-
ing rain disaster. The calculated altitudes of freezing rain occurrence are also consistent with the altitudes
of ice disasters. The calculated results can well explain the phenomenon that there is freezing rain disaster
but no glaze records under complex terrain conditions. The five calculated freezing rain fall zones are su-
perimposed, showing that there is a freezing rain belt from Guizhou, Hunan, Jiangxi to Zhejiang, with the
day number of freezing rain from high to low. The freezing rain belt can develop northward to Sichuan,
Chongqging, Hubei and southern Anhui, and southward to Yunnan, Guangxi, Guangdong and northern

Fujian. There is a typical cold—warm—cold stratification above the freezing rain zone. However, there is
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a warm— cold—warm— cold stratification above the freezing rain zone in greatly undulate terrain, such as

Zhejiang and the north of Guangxi, Guangdong and Fujian, that is, there is a shallow warm layer with

temperature higher than 0°C near the surface. Therefore, the freezing rain usually occurs in the mountain-

ous areas with an altitude above 300 —400 m in Zhejiang and northern Fujian. The northeast of Guangxi

and the northwest of Guangdong are also affected by the deep warm layer, and the freezing rain mostly oc-

curs in the hillside areas with an altitude of 300—1300 m.

Key words: [reezing rain, glaze, {reezing rain zone, temperature stratification, thickness of cold and warm

layer
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Fig. 1

The stratification structure profile at 1800 UTC 27 January 2008 along 113°E (a), and the

vertical cross profiles of the 0°C isothermal line during 26 —27 January 2008 along 113°E (b),
2—4 January 2011 along 111°E (¢), 6—7 January 2013 along 122°E (d), 26—27 January
2018 along 115°E (e), and 10— 11 February 2019 along 120°E (f) based on global reanalysis data
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Fig. 2 The accumulative glaze days at ground meteorological stations from 25 to 29 January 2008

(Numbers are glaze days, unit: d, the red y is the point of the iced and

toppled transmission line tower in Zhejiang Province)
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Fig. 4 The calculated accumulative days of freezing rain from 25 to 29 January 2008 (colored)
(a) before the improvement of calculation method, (b) after the improvement of calculation method

(Numbers are accumulative glaze days at observatories in the same period, unit: d; the same below)
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calculated by using global reanalysis data (colored)
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calculated by using global reanalysis data
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