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Abstract

Using data from surface observations, satellite cloud images, and other sources, this study compre-
hensively analyzed the weather characteristics and formation mechanism of a snowfall accompa-
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nied by sand and dust event that occurred in the Urumgqi area, located in the middle section of the
northern slope of the Tianshan Mountains, from December 1 to 2, 2018. The results show that the
strong cold air carried by the Siberian trough moved southward and converged with the subtropical
frontal zone in the Xinjiang region, causing heavy snowfall along the Tianshan Mountains. The dense
temperature gradient associated with the strong frontal zone created a large pressure differ-
ence, leading to strong winds in the Karamay area. The sand and dust particles generated by the
strong winds near Karamay were transported southeastward by upper-level winds through the
Gurbantiinggiit Desert in the Junggar Basin, resulting in a long-lasting sand and dust weather in ar-
eas such as Mosuowan, Caijiahu, Fukang, and Urumgqi on the southern edge of the desert. The “snow
with sand and dust” weather in Urumgqi was characterized by snowfall first, followed by snowfall
accompanied by sand and dust. As the sand and dust fell together with the snow, the accumulated
snow on the ground showed the characteristic of “white at the bottom and yellow on the top”.
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Figure 1. Dust and snow falling on airplane (a) and 24-hour depth of snow at 1th, Dec. 2014 (b) (c) (d)
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Figure 2. The evolution of PM10 (a) and PM2.5 (b) and distribution of stations over Urumgi (c)
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Figure 3. The wind profile radar data of 51463 station, (a) is half hour interval and (b) is six minutes interval
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Figure 4. The satellite graphs at 08:00 BT (a) and 20:00 BT (b) on 30th, Nov., 2018 and 500 hPa (c) and 700 hPa (d) circulation
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