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Abstract: Based on densely observed snow depth, snow-to-liquid ratio (SLR) of a snowfall event in the
plain of central North China on 14 February 2020 is studied. The variation characteristics of SLR and its
reasons are discussed. Results show that the SLR increases from Beijing Plain to western Tianjin and then
decreases to eastern Tianjin. The maximum value of SLR is located in the western part of Tianjin and there
is a big difference of the SLR between Beijing and Tianjin. The 3 h averaged SLR shows that, in eastern
plain area of Beijing and in central and northern part of Tianjin, the change of SLR with time is little. In
the southern Tianjin and the coastal areas of Tianjin, by contrast, the SLR tends to increase with time.
The similar characteristic of the SLR in cloud based on Cobb snow-fall algorithm is also found in west-east
direction. This indicates that the process in cloud is the main factor forming the above variation of the SLR

in the plain of central North China. The surface and near-surface snowmelt in Beijing intensifies this
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characteristic due to the higher surface temperature, surface air temperature and the weak warm layer in

surface layer. In addition, differences between the SLLR based on Cobb and the SLR obtained from snow

depth data are analyzed. It is found that the obvious differences occur in central and western part of the re-

search area, especially in the western part. This is related mainly to the snowmelt caused by higher air

surface temperature. The difference in the plain area of Beijing basically comes from this. In western Tian-

jin, the difference comes probably from riming growth induced by co-existing of ice and water in clouds.

Key words: snow-to-liquid ratio (SLR), Cobb snow-fall algorithm, snowmelt, riming growth
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Fig.1 The (a) starting time and (b) end time of the precipitation in North China on 14 February 2020

[Numbers and grey contour denote Beijing Time; dashed line is the altitude of 300 m, used to distinguish

mountains from plains; A, B and C are located at (39.75°N, 116.5°E),
(39.25°N, 117°E) and (39°N, 117. 75°E) respectively ]
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Fig. 2 Types at different observational time on 14 February 2020
(a) 05:00 BT, (b) 08:00 BT, (c¢) past weather phenomenon 1 (left side) and past weather phenomenon 2 (right side)
at 08:00 BT, (d) types and 2 m air temperature at 11:00 BT (unit: C ;Solid line divides the areas when computing SLR)
(Dashed line is the altitude of 300 m)
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Fig. 4

Horizontal distributions of the SLR in Beijing at (a) 11:00 BT and (b) 14:00 BT,

and in Tianjin at (¢) 14.00 BT, (d) 17:00 BT and (e) 20:00 BT 14 February 2020

( % indicates that the station has no value)
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as well as (d) the distribution of pseudo-equivalent potential temperature (red line,

unit:; K), 10 m wind (barb, unit: m « s™') and sea surface pressure (blue line,

unit; hPa) at surface at 08:00 BT 14 February 2020
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and vertical velocity (shaded) at grid points (a) A, (b) B and (¢) C during 13— 14 February 2020

14.00

Time-height cross-sections of air temperature (red line, unit; C), relative humidity (green line, unit; %)
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