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Fig. 1 The traffic-weather stations on Beijing expressway
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Fig. 2 The spatial distribution of the number of road surface icing

on Beijing expressway (a)outside lane, (b)inside lane
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Fig. 3 The beginning and ending date of icing on Beijing expressway (a)outside lane, (b)inside lane
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Fig. 4 The number of icing. mean air temperature.
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Fig. 5 The moment and duration of the road surface icing on Beijing expressway (a)outside lane, (b)inside lane
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Fig. 7 The air and road surface temperature when icing caused by snow

occurred on Beijing expressway (a)outside lane, (b)inside lane
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occurred on Beijing expressway (a)outside lane, (b)inside lane
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on Beijing expressway (a)road surface and air temperature, (b)wind speed and relative humidity
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Meteorological Conditions of Road Surface Icing

on Beijing Expressway

Li Xun Yin Zhicong Ding Deping Xie Zhuang

(Beijing Municipal Meteorological Service, Beijing 100089)
Abstract

Based on the datasets monitored by Vaisala ROSA stations from 2007 to 2009 (preliminary quality
controlled) and diagnostic analysis, the characteristic and meteorological condition of Beijing expressway
road surface icing is discussed on outside and inside lane separately. The results are as follows: The road
surface icing almost occurs on the northwest and City Link of Beijing expressway, and the road surface ic-
ing in Juyongguan Station is the worst. Compared with inside lane, the outside lane is easier to ice because
of lower road surface temperature, less traffic volume, and more stable road surface environment. Accord-
ing to the statistic results, the road surface icing may occur from November to the next March in Beijing.
The annual variation of the icing is also significant, and the frequency of freezing has a close relationship
with precipitation and atmospheric temperature. Furthermore,the diurnal variation of the icing-moment is
significantly both on the inside and outside lane, with more than 80% of the icing events occurs between
2000 BT and the next 0800 BT, mainly after midnight. The duration of icing before midnight is markedly
longer than that of after midnight and could last 23 hours. Ponding and snow on road are necessary for ic-
ing, and the icing caused by snow accounts for more than 75% , followed by freezing rain and sleet. Snow
has several characteristics such as high albedo rate, solid and low surrounding temperature, making it easi-
er to ice. The meteorological conditions of road surface icing are investigated. When the icing caused by
snowfall occurs, the surrounding wind speed is mostly below 4 m « s~ ! in favor of keeping stable and radia-
tion cooling. And the road surface and atmospheric temperature are both below 0°C, and the former is of-
ten slightly higher than the latter, which account for more than 80% of the situations. The cause may be
that the road surface is heated up by release of heat when icing. The differences are also obvious: The road
surface temperature and atmospheric temperature is always between —5C and 0'C when icing during
snowfall, but below —5°C after snowfall. The conditions of icing caused by other phenomena are similar,
but the temperature is almost below —2°C. It should be pointed out that the time span of datasets is short
and the datasets directly monitored by road weather station are used to study the road surface icing for the
first time inland, so the results are preliminary. With the observation samples increasing, some new char-

acteristics may be revealed, and added to the conclusions.

Key words: expressway; road surface icing; diurnal variation



