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Discussion of Smoothing Methods of Upper-Air Wind Measured
by L.-Band Radar and Radiosonde Sounding System
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Abstract: Based on the analysis of wind measurement of operational I.-band radar and radiosonde sounding
system, it is proposed an improved smoothing algorithm of upper-air wind. Firstly, the differences of two
smoothing algorithms for upper-air winds, which are the operational minute wind and the moving average
wind, are compared. Then they are also compared with GPS RS92 wind. The comparative analysis and the
results of statistical processing are given, especially are also given several segmented statistical analysis of
low elevation, long-distance, low wind and sub-period wind. The last one is regulated by operational rules
that use different time intervals to calculate smoothing wind in three periods of an upper-air sounding
process, i. e., the first 21 minutes, in 22 —42 minutes and 43 minutes later. The results show that the
vector wind using the most appropriate moving average window has a better consistency with GPS RS92
wind and a small dynamic error. It is suggested that the moving average method of 1 min window or 30 sec
window at first 20 minutes and then 1 min window should be used for the future algorithm improvement of
upper-air wind measured by operational L-band radar and radiosonde sounding system.
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Fig.1 Comparison of the moving average wind and the operational minute wind

with GPS measuring wind at Xilinhot Upper-Air Station on 21 June 2008
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Table 1 Statistical results of the whole process of wind speed and direction
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B MR FHT. Bk R FHYT. Bk R FH YT Bk e FHYT
4 4y B Bh - 1y 1.57 1.66 —0.33 —0.26 14. 30 10. 32 0. 36 —0. 11
2 43 B 3O 1y 1.16 1.24 —0.23 —0.15 10.73 7.76 0. 48 0.32
1505 i 3 -3 0. 74 0.81 —0.11 —0.05 7.97 5.59 0.45 0.46
30 B B F 4 0.73 0.85 —0.01 0.06 8.11 6.32 0.71 0. 37
10 #hig 311y 1.62 1.84 0.29 0.43 14. 88 11.74 0.27 —0.16
N2 1.50 1.62 —0.26 —0.10 14. 20 8.95 0.49 0.49
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Fig. 2 Comparison of the moving average wind and the operational minute
wind with GPS measuring wind at Yangjiang Upper-Air Station on 15 July 2008
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Table 2  Statistical results of wind speed and direction in the first 21 minutes
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NE 0. 97 1. 04 0.07 0.12 11.13 11. 33 0.47 1. 36
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Table 3 Statistical results of wind speed and direction from the 22nd to 42nd minute
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Table 4 Statistical results of wind speed and direction after the 43rd minute
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10 b 3h 1 1.63 1.88 0.32 0.35 16. 84 8.20 0.32 0.41
Ml 55 3 i A 1.56 1.89 —0.38 —0.17 18.19 6.14 —0.05 0. 07
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Table 5 Statistical results of low winds
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Ml 55 3 iR 1.38 0. 83 0.28 0.38 22.97 16.18 0. 84 1.79
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Fig. 3 Comparison of the mesuring winds under the circumstance of low elevation,
long-distance and low winds at 01:00 BT 22 June 2008 at Xilinhot Upper-Air Station

F6 RMAGEERMRELKITERLEER

Table 6 Statistical results of long-distance,

low elevation and low winds
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1505 371 0.70 —0.05 11.11 0.77
30 FhiE 8 0.85 0.01 15. 30 0.98
10 Fb i 2 -3 2.00 0.75 21. 85 0.19

Al 55 43 X 1.73 —0.32  21.93  —0.69
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