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Abstract: One of the critical challenges in the retrieval of three-dimensional wind fields in precipitation sys-
tems is the accurate estimation of the final falling velocity (W) of precipitation particles. To assess the
ability of dual-polarization radar in estimating W, the relationship between W, and dual-polarization radar
in the S and X bands is established in this paper based on the raindrop spectrum data collected from the

Longmen Area of Guangdong Province. This relationship is then applied to the wind field retrieval of the
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Guangzhou and Shaoguan radars. In addition, an experiment is conducted to invert a squall line event that
occurred in South China in April 2019. The wind field structure of the squall line process is analyzed, and
the difference in the wind field structure of W, in retrieval performance is estimated by different methods.
The results indicate that the functions of W, estimated by S and X band radars using echo intensity (Zy)
and differential reflectivity factor (Zpg) are in the forms of a power function and a primary function, re-
spectively. The root mean square error of W, estimated by Zi is smaller than by Zy, and the correlation
coefficient is larger, which suggests that it is better to estimate W, by Zpz. The squall line process primari-
ly developed from northwest to southeast, with the wind field dominated by westerly and southwesterly
winds. There was a distinct convergence zone in the arcuate echo area in the front of the squall line, which
had a perpendicular structure with low-level convergence and high-level divergence. Compared to the three-
dimensional wind field obtained by estimating W, with different methods, the changes in the horizontal
wind field are primarily concentrated in the range of =1 m « s~ ', Specifically, the change in horizontal me-
ridional wind speed (Au) is mainly positive, while the variation of horizontal zonal wind speed (Av) is neg-
ative. In the vertical direction, the wind speed (Aw) varies within 0. 15 m * s ', but is positive on the
whole. Additionally, the values of Au, Av, and Aw in lower levels are smaller than in higher levels. These
research findings could offer valuable references for retrieving the three-dimensional wind field and vertical
velocity of precipitation systems.
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el 2.8 =650 360 230 250 0.5°~19.5° 0.95
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Table 2 Longmen’s raindrop spectrometer information and parameters of Longmen raindrop spectrometer
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Fig. 5

(a, b) Echo intensity (colored) superimposed by horizantal wind speed (barb), (c, d) Au,

and (e, ) Av at (a, ¢, e) 1 km and (b, d, ) 4 km heights retrieved by the

three-dimensional variational method at 12:00 BT 20 April 2019
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(a, b) Echo intensity (colored) superimposed by vertical wind speed (barb) and (¢, d) vertical profile

of Aw along (a, ¢) 22.74°N and (b, d) 112. 77°E retrieved
by the three dimensional variational method at 12:00 BT 20 April 2019
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Table 4

The statistics of w and Aw at different heights

w/(mes 1)

Aw/(m s 1)

i/ fem WSV OV AR FHE BRMERE WSV B OSUA B FEE bR
1 —0. 407 0.426 0. 005 0.261 —0.003 0. 005 0.001 0.0106
2 —1.739 1. 859 0.032 1. 349 —0. 144 0.133 —0.003 0.112
3 —2.442 2.579 0.027 1.779 —0.139 0.124 —0.004 0.121
4 —2.902 3. 004 0.032 1.929 —0.129 0.114 —0.005 0.124
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