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Numerical Simulation Study on Microphysical Formation Processes of Two
Different Snowfall Cases in Northern Mountain Area of Beijing

GAQ Qian'****, GUO Xueliang®, LIU Xiange?**, HE Hui**®
1 Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029
2 Beijing Weather Modification Office, Beijing 100089
3 Institute of Urban Meteorology, China Meteorological Administration, Beijing 100089
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5 Key laboratory of Beijing for cloud, precipitation and atmospheric water resources, Beijing 100089

Abstract Snowfall is an important precipitation system in Beijing. In this paper, observation data
combined with the mesoscale numerical simulation model WRF are used to analyze microphysical
processes of two different snowfall cases in northern mountain area of Beijing. The results shows that:
(1) Because of the great differences in weather situation and water vapor transport during these two
snowfall processes, the microphysical mechanism of these two snowfall has great differences. In period
I of November 5, 2015, as a result of strong water vapor transport, there is more liquid water in cloud.
Deposition and rimming processes are main formation processes for snow particles. Deposition and
coalescence are main formation processes for snowfall cases in January 24 and period 11 of November
5 for the weak water vapor transport. (2) In period | of November 5, there is ice (9%), snow (72%),
cloud liquid water (6%) and rain water (12%) in the air. The snow particles grow with deposition (78%)
and rimming (20%) processes. In January 24, there is ice (28%) and snow (72%) in the air, while the
period Il of November 5 has similar portion: ice (11%) and snow (88%). Snow particles grow through
deposition and coalescence in January 24 and period Il of November 5. (3)Updraft has great influence
of ice, snow grow process because it brings sufficient water vapor. The vertical motion and water vapor
makes more snow for strong deposition, rimming and coalescence processes.

Key words: northern mountain area of Beijing, snowfall, microphysical process
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Fig. 1 The geopotential height and wind vector at 500hpa, 700hpa, 850hpa at 08:00LST on 24
Jan,2015(a)and 08:00LST on 05 Nov,2015(b)
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Fig. 2 The NCEP reanalysis water vapor flux at 1000hpa at 08:00LST on 24 Jan,2015(a)and on
08:00LST on 05 Nov,2015(b)
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Fig. 3 The Skew-T at 08:00LST(a) and 20:00LST(b)on 24 Jan,2015, 08:00LST(c) and 20:00LST(d) on



05 Nov,2015
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Fig. 4 Observed rainfall(mm) at 11:00-23:00LST on 24 Jan 2015(a) and 07:00 on 05 Nov-07:00LST on
06 Nov 2015(b)
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Fig. 5 Observed composed radar echo at 14:00LST on 24 Jan 2015(a) and 13:30LST on 05 Nov,2015
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Fig. 6 Observed(a) and simulated(b) 6 hour rainfall(mm) at 14:00-20:00LST on 24 Jan 2015

72015 4% 1 H 24 [ S ARSI R A [R1 6] EE () 14:00LST MLl (b) 14:00LST #5240,
Fig. 7 Observed(a) and simulated(b) composed radar echo at 14:00LST on 24 Jan 2015
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Fig. 8 Observed(a) and simulated(b) 6 hour rainfall(mm) at 07:00 on 05 Nov-07:00LST on 06 Nov
2015
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Fig. 9 Observed(a) and simulated(b) composed radar echo at 10:00LST on 05 Nov 2015
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Fig. 10 Surface wind at 16:00LST on 24 Jan,2015(a)06:00LST on 05 Nov,2015(b)00:00LST on 06
Nov,2015(c)
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Fig. 11 Simulated hydrometeor content on 24 Jan 2015(a) and 05 Nov,2015(b)
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