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Fresh Snowfall Depth Forecast Technology and Its Application
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Abstract: Based on the surface historical observation data, the statistical analysis of the snow to liquid ratio
of the typical winter snowfall events in China is conducted. Then the snow to liquid ratio and fresh snow-
fall depth forecast models are built using the Cobb method, ECMWF IFS model forecast and the gridded
precipitation and its type grid forecast from the National Meteorological Centre. The statistical analysis
shows that the snow to liquid ratio in the snowfall events in China is widely distributed, with a minimum
of 0.3 ¢ 1 and a maximum of 100 : 1. Only about 4% of the snow to liquid ratio records are 10 : 1. The
snow to liquid ratio has obvious regional and seasonal characteristics. The snow to liquid ratios in Xin-
jiang, eastern Northwest China, North China and Northeast China are larger than those in other regions.
The snow to liquid ratio in winter is larger than that in spring and autumn. Based on the modified Cobb
method, which can identify the cloud according to topography. the snow to liquid ratio is firstly construc-
ted based on the statistical relationship between the temperature in the cloud and the snow to liquid ratio
and the related vertical velocity. The snow to liquid ratio and fresh snowfall depth forecasted by modified
Cobb method can reflect the spatial characteristics of the actual snow to liquid ratio in the precipitation
process, compared with the original Cobb method. The fresh snowfall depth forecast performance is ob-
tained by combining the snow to liquid ratio forecast model and the National Meteorological Centre’s grid-

ded snowfall forecast and it significantly improves the fresh snowfall depth forecast compared with that by

x [HEBRFIFIESTFER I L H (41105030) | [H K T A B & H R (2018 YFF0300104) 2 [7] %%
2021 10 A 12 HCRR s 202244 A 1 HIB &/
B—AEF A, FENGF R FE RIS W AT AR TS, E-mail: bluelilyfly@163. com



%10

U =2 4 AU R R L AR B AR 5 S HL 1231

the ECMWF IFS model. In particular, the ability to predict fresh snowfall depth over 20 cm has been sig-

nificantly improved, and the TS score increase rate of the fresh snowfall depth forecast built in this paper

relative to that by the ECMWF IFS model is basically over 10%. At present, this technology has been ap-

plied in the National Meteorological Center, providing strong support for winter snowfall forecasting.

Key words: fresh snowfall depth, snow to liquid ratio, temperature in the cloud, physical forecast model
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ratios for 44567 samples over China
(The numbers at x axis are ratios,

for example, 10 means 10 : 1)
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(The numbers in the legends are ratios, for example, 15—20 means 15: 1—20 : 1)
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M H>4000 m.H S JEJZ 8 100 hPa;

M4 2000 m<<H<C4000 m, i = R JZ 4 200 hPa;

24 1000 m<<H<C2000 m, % = S & JZ 4 300 hPa;

2 H<<1000 m, % S &2 400 hPa,
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(The numbers in the legends are ratios, for example, 15.0 means 15.0 3 1;

The blue rectangle is used by the cross section analysis of Fig. 8)
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