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Application of Wind Profiler Velocity Data in Identifying Winter
Precipitation Types in Zhejiang Province
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Abstract: Applications of vertical velocity in forecast are studied by analyzing the vertical velocity data
from Zhejiang wind profiler radars (WPR). Based on falling speed data of precipitation particles in differ-
ent precipitation phases, the vertical speed characteristics of different precipitation phases are established.
In terms of the analysis of radiosonde and surface observation data of 4 winters during 2011 —2014 in Zhe-
jiang Province, 2 m temperature, 1000 hPa temperature, height difference between 850 hPa and 1000 hPa
and the height of 0'C layer are suggested as the best identification indexes for identifying winter precipitati-
on types. And the best identification criterion is given at which TS score can be greater than 0.8. The TS
scores of these indexes are poor to use, but when combined with index of middle-level warm layer, they
can be improved obviously.
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Table 1 Station parameters of wind profile radar
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Fig. 1

Vertical velocity characteristics of precipitation particles at different heights in the process of snowfall

(a) 60 m,(b) 120 m, (¢) 240 m, (d) 540 m, (e) 1080 m, ({) 2040 m
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Fig.2 Same as Fig. 1, but for process of rainfall
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Table 2 The average, maximum and minimum values as well as the repetition rates of snow and rain samples
LD W COP A/ B ME~ B KA WRE CFE/ R/AME~FKRE FTOFYE/ B ME~RKRE) WEHEAT AR

Tom/C 5.24/1.3~10.8 2.41/0.2~6.6 —0.37/—2.5~2.6 4%
Tss0/ C —0.97/—5.3~8 —3.4/—8~1 —5.62/—11~—1 33%
To25/C 1.22/—3.5~10.4 —2.78/—7~0.6 —5.79/—10~—2 11%
Tro00/ C 4.15/0~10. 4 1.042/—2~5.4 —2.06/—5~0.6 4%
DTi00/ C 1.93/—3.2~9.4 —1.72/—12~3 —4,45/—15~—1 28%
H,/gpm 1682/210~3916 351.9/0~919 42/0~303 4%
DHsgs0—1000/gpm 1312.5/1290~1350 1292/1280~1300 1277/1260~1300 20%
DHso0— 1000 /gpm 5491/5400~5570 5451/5390~5500 5411/5330~5480 49%
DHy¢0-s50/gpm 2874/2820~2930 2839/2810~2860 2809/2770~2840 26%
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Table 3 Suggested discrimination indexes and thresholds for rain, snow and sleet
Tom=3C Tom<<1C 1C<Tyn<3CH Tun<<1C, HBEJZEE >0
Thope=1.5C Tio00<<0C 0C<Tio00<<1.5CH Tio00<<0C . FLIEEJEJE >0
Hy, =600 gpm H, <200 gpm 200 gpm<CH<(600 gpm 8§ H,<{200 gpm, H.I%Z)Z 5% >0

1280 gpm<CD Hgso— 1000 <1300 gpm 1§

DHgs0—1000==1300 gpm ~ —
S0 1000 = DHss0—1000<<1280 gpm, H.WZJZJE &% >0

DHgs0—1000 <1280 gpm
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