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Abstract A typical snow case during a low trough controlled weather system was measured in Haituo Mountains of Beijing on 14
February 2019. The observations from aircraft, Ka-band cloud radar, microwave radiometer, precipitation spectrometer and snow
shape detector provide a unique dataset, which is used to analyze the evolution of synoptic situation and meso- and microscale
structures associated with the snow process. The results are as follows: (1) Snow was formed by the combination of warm moist
southwesterly winds in front of the low trough and inverted trough at high levels and cold dry easterly winds in the lower layer. The
thickness and strengthen of the southwesterly winds are positively correlated with snowfall and concentration of snow particles. (2)
Snow clouds consist of ice particles and the main snow shapes are flake, dendritic and columnar single crystals. The snow formation
mechanism mainly involves sublimation and coalescence. (3) Large amounts of dendritic aggregated snowflakes were found in the
lifting process of orographic snow clouds. In this situation, the weather was controlled by warm flows coming from the southwest
with abundant humidity in front of the inverted trough. (4) The occurrence of supercooled liquid water is related to the lifting by the
topography, during which a good potential exists for artificial snow enhancement.

Key words Snow, Snowflake micro observation, Haituo mountain, Beijing
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Fig. 1 (a) Topography of North China, location of Beijing Haituo Mountain in North China and the study area (black box);

(b) The enlarged topography of the study area, including the location of Yanjiaping Comprehensive Observation Station

(black circle); (c) Aerial view and main observation equipment at Yanjiaping Observatory (numbers indicate the set-up time)
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Fig. 2

Infrared cloud image and surface weather chart at 08: 00 BT (a), 11: 00 BT (b), 14: 00 BT (c) and 20: 00 BT (d)

14 February 2019 (the black circle shows the Haituo Mountain experiment area)
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Fig. 5 Time series of wind field observed by wind profile radar at Yanjiaping site

(left vertical axis shows height above the ground level)



S A U U I X AR RE S = &R 3

A5 SRR ) L iFF 5T

Height (km)

435

Height (km)

Height (km)

RH (%)

Water vapor density (g/m?)

£
o0
<
=9
g
0] "
0.10

(®

£ 0.08 - J o £
g 2
E 0.06 4 . ;ntegrateg liquid water content ((mn)l) é
S « Integrated water vapor content (cm 3y
£ 0.04 - TAllon E
= unr 5
=] 2
& 0.02 ro.1 =
— s P ) . .. cta st a

0 i i i i Gt e BT el M et ) AL i LR o 0

00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18: 00 20 00 22:00 BT

I I I i " m vl
6 ERFHMUERISTHA S TRGE RIS H0E

(a. ik, b FHRRREE, c. KIRWEE, d. BRI UOKERAE, e B2 BUNRSKFIKIR; a, b, ¢ T E AR &)
Fig. 6 Time-height cross sections of (a) temperature, (b) relative humidity, (¢) water vapor density and
time series of (d) IWP, (e) ILWC and IWV at Yanjiaping site from 00: 00 to 23: 00 BT 14 February

(vertical axis of a, b, ¢ shows height above the ground level)
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Fig. 7 Observed snow habit pictures by SPI in stage I at (a) and (b) 06: 06 BT, (¢) 06: 10 BT, (d) 06: 33 BT,
(e) 06: 41 BT, and (f) 07:41 BT
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(a. 18 I 37 43, b. 18 i} 40 43, c. 18 i} 52 43, d. 18 [ 57 43, e. 19 [ 06 43, £. 19 [ 07 43)

Observed snow habit pictures by SPI in stage IV at (a) 18:37 BT, (b) 18:40 BT, (¢) 18: 52 BT,

(d) 18:57 BT, (e) 19: 06 BT, and (f) 19: 07 BT
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