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Abstract: Applications of vertical velocity in forecast are studied by analyzing the vertical beam data of Bei-

jing wind profiler radar (WPR) data. The different weather cases are analyzed via vertical velocity classifi-

cation display and surface meteorological records. The results show that the vertical velocity measured by

WPR is small in clear sky between =1 m « s ',

But in precipitation days, boundary vertical velocity is

mainly toward to the ground with different speeds between precipitations in different phases. The results

indicate that vertical velocity probed by WPR has application values in researching vertical velocity in clear

sky, judging the precipitation phases and forecasting precipitation.
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Fig. 1 Vertical velocity color code of

wind profiler radar
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Fig. 2 Time-height figure for vertical velocity

(a) The figure for precipitation case (12:18—15:54 BT 21 July 2012, 6 minutes interval) ,
(b) the figure for clear sky case (13:00 BT 4 to 08:00 BT 5 January 2013, 30 minutes interval)

(The X axis is time series,the Y axis is height, unit: m. Mottling represents vertical velocity)
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Fig.3 (a) The relation between water drop final speed and scale, (b) the relation

between snow crystal final speed and scale

Bk #/mm
MH AL/ m - s

[7k i /mm
MH AL/ m - s

P4 SE P/ B R mm) 5 2.3 F1 4 lem w8 B2 XUBR 26 ) - 45 3 B 2 (R am » s 0) LA A

(a)2012 47 4 21 H 08 AFE 22 H 06 Bf;(b)20124-9 A 1 H 08 Wt E 2 H 14 W
Fig. 4 Contrasts between hourly rainfall (unit: mm) and 2 km, 3 km and 4 km height mean

vertical speed (unit; m* s~ ') probed by wind profiler radar in Yanqing

(a)from 08.00 BT 21 to 06.00 BT 22 July 2012, (b) from 08:00 BT 1 to 14:00 BT 2 September 2012
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Fig.5 Contrasts between temperature (red), pressure (blue), relative humidity (green), 10 m wind

speed (wind barbs), 1 h accumulated rainfall (unit: mm) data with 5 min interval and vertical speed

with 30 min interval probed by wind profiler radar in Yanqing

(a) from 10:30 BT 21 to 06:00 BT 22 July 2012, (b) from 15:30 BT 1 to 11:00 BT 2 September 2012
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Fig. 6 Contrasts between hourly snowfall (unit: mm) observed by weighing rain gauge and vertical speed with

30 min interval probed by wind profiler radar in Yanging. The height of purple columnar represents 1 h rainfall

(a) The vertical velocity probed by wind profiler radar from 21:00 BT 11 to 17:00 BT 12 December 2012

and the rainfall from 10:00 to 11:00 12 December 2012;

(b) the vertical velocity probed by wind profiler

radar from 18:30 BT 13 to 14:00 BT 14 December 2012 and the rainfall from 22:00 BT 13 to

10:00 BT 14 December 2012; (c) the vertical velocity probed by wind profiler radar from 06:30 BT 28

to 02:00 BT 29 December 2012 and the rainfall from 15:00 to 20.00 BT 28 December 2012;

(d) the vertical velocity probed by wind profiler radar from 20:30 BT 19 to 16:00 BT 20 January
2013 and the rainfall from 02:00 to 10:00 BT 20 January 2013
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Fig 7 The temperature (red), pressure (blue), relative
humidity (green),10 m wind speed (wind barbs) and
1 h accumulated rainfall (unit; mm) data with 5 min
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the transfer between rain, sleet and snow)
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