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Abstract Affected by special geographical environment, winter snowfall in Beijing is often
accompanied by easterly wind in boundary layer. The water vapor transport and dynamic
convergence effect caused by wind in boundary layer easterly are of great significance to the
occurrence and development of snowfall. Different from the existing snowfall studies on boundary
layer easterly wind in plain areas, based on the topographic characteristics of Yanging Zone of
2022 Winter Olympic Games, this paper compared the mechanism of easterly wind in boundary

layer with different thermal and humidity properties and development heights on snowfall under
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similar weather conditions.The results show that: (1) A longer route through the Bohai Bay is
beneficial to the obvious humidification of the boundary layer easterly wind, and vice versa. (2)
The 'dry and cold' easterly wind can form a cold pad to lift the warm and humid air in Beijing
plain area. When the easterly wind develops deep in the vertical direction (over 600m), it can
overturn Jundu Mountain with lower altitudes in eastern Yanging and form a confluence on
leeward slopes. At the same time, it is blocked Haituo Mountain with higher altitudes in the west,
forming the forced uplift of the windward slope. The combined two effect leads to the
convergence of the east is strong and the west is weak, which causes the distribution of snowfall is
more east than west. (3) The 'warm and humid' boundary layer easterly wind cannot cross Jundu
Mountain westward due to its low vertical extension height, which has little effect on snow in
Yanging. (4) When the air is affected by the northwest airflow of 500hPa, closer to the terrain, the
saturation area near the 700 hPa height and the lifting movement will make the high altitude
mountain area of Yanging experience obvious snowfall.

Keywords Snowfall in Yanging Zone, Easterly wind in boundary layer, Thermal and humidity

property, Vertical height, Effect of topography
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Fig.2 The 500hPa synoptic situation (contour for geopotential, unit: dagpm; barb for wind, unit:

m s™), (a) 08:00 on 21 Nov 2015, (c) 08:00 on 21 Jan 2016; sea level pressure (contour, unit: hPa),

(b) 08:00 on 21 Nov 2015, (d) 08:00 on 21 Jan 2016
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Fig.4 (a) The temperature (contour, unit: ‘C), relative humidity (shade, unit: %) and wind (barb,
unit: m s™) from 20:00 20Nov to 20:00 21Nov 2015, (b) specific humidity (contour, unit: g kg™),
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backward trajectory(unit:%o)
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Fig.6 (a) The temperature (contour, unit: “C), relative humidity (shade, unit: %) and wind (barb,
unit: m s-1) from 20:00 20Jan to 20:00 21Jan 2016, (b) specific humidity (contour, unit: g kg™),
wind(barb, unit: m s™*) and warm advection (shade, unit: 10°K s™) of 1000 hPa on 08:00 21 Jan
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Fig.8 (a) The wind profile from 00:00 to 18:00 on 21 Nov 2015 of Yanging station (barb, unit:

m s™), (b) the cross-section along 40.4 ©N on 09:00 21Nov 2015 (black solid line for terrain
height; red contour for temperature, unit: °C; shaded for convergence, unit: 10° s™; barb for
horizontal wind, unit: m s'l)
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Fig.9 (a) The wind profile from 00:00 to 18:00 on 21 Jan 2016 of Yanging station (barb, unit:
ms™), (b) the cross-section along 40.0 ©N on 09:00 21Nov 2015 (black solid line for terrain
height; red contour for temperature, unit: “C; shaded for convergence, unit: 10° s™; barb for
horizontal wind, unit: ms™ ), (c) the cross-section of relative humidity (contour, unit: %), wind
(barb for wind, unit: m +s™) and ascending motion (shade, unit; Pa +s™) along 115.82° E and 40.56
“N from 10:00 to 19:00 on 21 Jan 2016
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