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Study on Identification Criterion for Precipitation Phase in Winter Kunming
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Abstract: Based on precipitation and weather phenomena data from Kunming Station in winter from 1952 to
2013, the climatic characteristics of winter snowfall in Kunming are analyzed. In addition, using surface
and upper air data, six physical quantities such as temperature at 500 and 700 hPa, 0°C level height, geo-
potential thickness between 500 and 700 hPa, daily lowest and average temperature at surface are selected.
The phase of precipitation and snow is analyzed, by using the principle of highest TS score to determine
physical quantities” threshold range. Different weights are offered to each criterion, using weight linear
method to set synthetic criterion of snowfall, through different combined experiments on snowfall criterion
of six physical quantities, and considering the operational application of synthetic criterion. Finally, three
single criterions are selected, that is, temperature at 700 hPa, geopotential thickness between 500 and 700
hPa and daily lowest temperature at surface, and combined into synthetic criterion. In addition the precipi-
tation phases during 13 rainfall weather processes in 2014 are tested by using WRF model. The results
show that synthetic criterion could provide valuable reference for objective forecast of precipitation phase in
winter, Kunming.
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Fig. 1 Temporal distribution of snowfall in Kunming

(a) annual variation, (b) monthly variation,

(c¢) onset of snowfall
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Fig. 2 Box line diagram of (a) T, and (b) Ts, corresponding to precipitation phase
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Fig. 5 Box line diagram of (a) surface daily lowest temperature, and (b) daily average

temperature corresponding to precipitation phase
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Table 1 Snowfall criterion and score of six physical quantities
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Table 2 The test results of precipitation
phase from January to March forecast in 2014
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