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Abstract: This paper try to apply deep learning method on establishing a model to discriminate the
precipitation type. Hundreds of thousands of precipitation samples obtained from sounding and observation
data of China from 1996 to 2015 was treated to be rain and snow. Data from 2016 to 2017 were tested, and

a case test was conducted for a rain and snow weather process over China in late January 2018.
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Furthermore, the application of deep learning method to discrimination and forecasting of precipitation
type are discussed. The main conclusions are as follows. Discrimination accuracy of the model is 98.2%,
which is significantly improved the traditional index threshold method. Moreover, TS scores of rain and
snow are 97.4% and 94.4%, false discriminate rates are 1.7% and 2.0%, omission rates are 1.0% and 3.7%,
respectively. The model discrimination results based on the real data are basically consistent with the real
data, analyzed by the rain and snow weather process over China in late January 2018. The results also have
a good forecast performance of precipitation type over China, which based on ECMWF precipitation type
products and the model results based on the forecast data in next 24 hours. Compared with ECMWEF, the
forecast of the model to rain and snow separating line are more consistent with observations generally. The
test results show that the discrimination model established in this paper can extract the key features of
precipitation type of rain and snow. The application of deep learning method to discrimination and
forecasting of precipitation type is feasible and advantageous. This method can provide important technical
support for the objective identification and prediction of precipitation type.
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Fig. 1 Distribution of 120 sounding stations in China
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Fig. 3 Frequency of sounding stations with the model giving incorrect identification based on the samples during the winter
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Fig. 4 Statistical test results of rain and snow based on the samples during the winter of 2016 and 2017
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Fig. 5 (a)The real precipitation type (points) and the model identification results (numbers) based on observation which green
point, number 1 represent rain, blue point and number 2 represent snow and (b)the ECMWF (shaded) and model forecast
results (marks) of next 24 hours during the beginning stage of rain and snow weather process over north China at 20:00 BT
on 21 January 2018, which green and dots represent rain, blue and number 2 represent snow.
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Fig. 6 Same as Figure5, but for the ending stage of rain and snow weather process over north China at 08:00 BT on 22
January 2018
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Fig. 7 Same as Figure5, but for the beginning stage of rain and snow weather process over south China at 08:00 BT on 25
January 2018
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Fig. 8 Same as Figure5, but for the continuous stage of rain and snow weather process over south China at 08:00 BT on 27
January 2018
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Fig. 9 Same as Figure5, but for the ending stage of rain and snow weather process over south China at 20:00 BT on 28
January 2018
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