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Abstract

In order to have a more comprehensive understanding and knowledge of the application technology
of X-band dual-polarization Doppler radar products in local artificial hail suppression in Anshun
City, this paper, based on the author’s own working experience, analyzes the polarization parame-
ter data and polarization feature evolution of the X-band dual-polarization radar in Guanling, as
well as the actual hail situation data in Anshun in 2024. At the same time, it analyzes the storm echo
data of 20 cases on 7 typical hail days in Anshun during winter and spring. The following conclusions
are ultimately drawn: 1) When large hailstones occur, the basic reflectivity factor is usually large,
about 60 dBz or above, while the differential reflectivity factor at the center of the strong wave is
small or even close to 0 dB or less than 0 dB. When small hailstones or only precipitation occurs, the
basic reflectivity factor is about 50 dBz, and the differential reflectivity factor is 1 to 3 dB. 2) The
differential reflectivity factor increases with the decrease in height. When the differential reflectiv-
ity factor at the low elevation angle is 1 to 3 dB, small hailstones or pure precipitation occur. When
there is still a 0 dB area at the low elevation angle, it can be considered that large hailstones have
occurred. 3) In terms of the correlation coefficient, a single liquid water particle is 0.97 to 1, liquid
water mixed with small hailstones is 0.93 to 0.97, large hailstones are 0.87 to 0.93, and below 0.85
is a strong updraft area, that is, the CC valley. 4) In the analysis of the characteristics of polarization
parameters, the height of the Zpr column where hailstones occur is mainly between 5 and 7 km, and
above 7 km can basically be determined as large hailstones; while the CC valley mainly reflects the
upward movement in the middle and lower layers, and when large hailstones occur, the CC valley
feature can also be seen above 8 km.
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Table 1. The strong reflectivity factor and extension height of large hail
F 1. RKkERRHAERFEHRSE

i ] B KikG e 50dBz g 60 ) dBz g -10CEmE 20CERME

/mm = 5 /km = % /km /km /m
2024-01-01 Pi 75353 20 7.6 - 55 6.7
2024-01-01 (i 7 30 8.6 6.6 5.5 6.7
2024-01-19 BT AZE 20 5.9 5.6 5.1 6.2
2024-01-19 HTUT 20 5.6 - 5.1 6.2
2024-03-31 VG 75 WU A 50 10.3 59 6 7.6
2024-03-31 HTUT 50 9.6 8.7 6 7.6
2024-03-31 BT HERY 50 8.9 - 6 7.6
2024-03-31 BT IA 50 9.6 - 6 7.6
2024-04-25 PaF X 40 8.4 - 5.9 7.5
2024-04-25 P75 AR 20 8.6 - 59 7.5
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Figure 1. At 22:26 on March 31, 2024, combined reflectance (a), 4.3° elevation Zpr (b), 2.3° elevation Zpr (c), 0.5° elevation
Zpr (d)
1.2024 4 3 A 31 B 22 B} 26 ARG Z (@), 4.3 Zor (b)y 2.3°10F Zor (¢)s 0.5 {1 Zor (d)
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Figure 2. Histogram of Zpr column height in cases of hail and large hail
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