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Abstract: In 2008, the thick ice-coating caused by the severe freezing rain covered power transmission line
in Zhejiang, leading to enormous damages to Zhejiang power grid. However, only one third of the weather
stations observed the glaze with a short duration. In this paper, two severe freezing rain processes which
occurred in 2008 and 2013 were analyzed using the global reanalysis data ERA-Interim and the disaster re-
cords of ice-coating on Zhejiang power grid. The results show that there are three layers of cold-warm-cold
with the warm layer’s temperature above 0 C during the heavy freezing rain process in Zhejiang Province.
In Zhejiang, the liquid water falling from the warm layer would be frozen into ice particles because the
temperature in warm layer is lower and the thickness of the bottom ice layer is thicker. Sometimes, the
ground temperature is above 0'C, so rain would be observed at weather stations during freezing rain.
However, the thickness of bottom ice layer become thinner at high elevation, then tiny liquid water can be
frozen into ice particles after it passes through the bottom ice layer. The freezing rain can be found mostly

above 400 m elevation of central Zhejiang and above 600 m elevation of southern Zhejiang. According to the
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freezing rain characteristics in Zhejiang, the falling zone of freezing rain can be calculated based on the

global reanalysis data, and the results match the disaster records of ice-coating well. In general, this is a

new method for freezing rain monitoring and forecasting, especially for some mountainous provinces like

Zhejiang.
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Fig. 1 Distributaion of the spots of electric

towers falling down caused by ice coating
and the glaze data observed by weather

stations in Zhejiang during 2008
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Fig. 2 Vertical cross-section along Changsha Observatory (a, 112. 9°E) and
Hangzhou Observatory (b, 120. 2°E)
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Fig.3 Same as Fig. 2, but along Changsha Observatory (a, 112. 9°E), Hangzhou Observatory (b, 120. 2°E)
and Beilun Observatory (¢, 121.8°E) at 20:00 BT 6 January 2013
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Fig. 4 The accumulated frequency of freezing rain from 11 to 31 January 2008 (a) and the minimum

occurrence altitude of freezing rain (b, unit: m) calculated from global reanalysis data

(Numbers are accumulative glaze days of observatories)
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