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Abstract There are abundant cloud water resources for development and utilization in the
snowfall cloud system in winter in BeiJing. For the needs of artificial snow enhancement research
and full development of cloud water resources, the first annual snowfall in BeiJing on November
29, 2019 was observed. The data are analyzed and numerical simulation is carried out. The macro
observation characteristics of the snowfall process are studied, and the atmospheric hydrometeor
transport characteristics and microphysical mechanism of the snowfall are also analyzed through
the simulation results. The results show that it is the stable stratified cold cloud system that affects
the snowfall in Beijing; water vapor and water condensate are mainly transported into the region
from the west and south boundaries of the Beijing area, and flow out from the east and north
boundaries. With a westward and southward component of the moist airflow is the cloud
hydrometeor transport channel for the snowfall cloud system. The water condensate in the
snowfall cloud is basically ice crystals and snow. There is a small amount of cloud water. The
entire layer of cloud system contains very rich water vapor and runs through the entire snowfall
period. In ice-saturated environment, water vapor deposition (Prds) processes are the main
source of the snow; followed by the automatic conversion cloud ice to snow(Prci) and the
accretion cloud ice by snow (Prai). Key words: cloud water resources, snowfall in winter,
numerical simulation
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Fig. 1 (a) Observed and simulated (b) 24-hour cumulative rainfall (units: mm) from 08:00 BT
(Beijing time) 29 to 08:00 BT 30 November 2019.The black dot is the location of YanJiaPing
Station
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Fig5 The simulated (green line) and observed (blue coloum) 30min accumulated precipitation at
Yan JiaPing station.(unit:mm)
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Fig 9. Simulated hourly rainfall at 16:00 and 23:00 on November 29.
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accumulation of total water content of hydrometeors over 39.3N-41.5N and 115.3E-117.5E

at 16:00 , 00:00 on 29th and 30th November. (a+ b:shaded:snow, blue lines: ice crystal, black
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dotted line: isotherm ,c: black solid line:gs, black dotted lines:qi,unit:g/kg)
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K11 BBl KB & BRI R) R s B ) A ] (4RE/KiR Qe, IREZG:FIZK Qr, 404k
=K Qe, BT Qs, WK Qi, LTk Qg HAIN glkg)
Fig 11. Distribution of water content with time and height in YanJiaPing station(blue: water vapor,
gray:rain, red:cloud water, black: snow, blue: ice, perple: graupel)
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Fig 12 The source and sink of snow (Unit:10kg kg™s™, coloured shading represents ice
supersaturation, Prds: deposition of snow, Psacws: droplet accretion bysnow, Prci: autoconversion
cloud ice to snow, Prai: accretion cloud ice by snow, Eprds: sublimation of snow)
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