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Abstract: The effects of signal-to-noise ratio (SNR) and correlation coefficient (p,,) on polarization
parameters and characteristics of short-range dual-polarization parameters are analyzed based on the
stratiform precipitation data observed by the S-band dual-linear polarization Doppler radar in Jining. The
correction results of the differential reflectivity ( Z,;) for light rain and dry snow are analyzed by using
the stratiform precipitation data of the highest scanning elevation of radar. The results are listed as follows.
(1) When SNR is less than 21 dB, the mean values and standard deviations of Z,;, p,., and A®,
fluctuate obviously with the change of SNR, Z,;, p,,, and differential propagation phase ( ®D,,) are
unstable , and the data quality is poor. When SNR is higher than 21 dB, Z;, p,., and @, are reliable,
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and with the increase of SNR, the stability of Z,;, p,,, and P, data becomes better and better.
(2) When SNR is higher than 21 dB and p,, is less than 0.965, the mean value and standard deviation of
A® ), fluctuate sharply with the change of p,, ; when SNR is higher than 21 dB and p,, is higher than
0.965, the greater the p, , the more stable the @,. (3) Due to the interference of ground noise, ground
objects in short range, and antenna sidelobe, the polarization parameters in short range of 0—15 km are
unstable and the data quality is poor. Therefore, data with low elevation in short range should be noticed
in business applications. (4) By using light rain and dry snow as two natural objects to calibrate the
systematic errors of Z,, it is found that the mean value and standard deviation of Z,; errors of light rain
particles are much smaller than those of dry snow particles, and the correction curve of Z; errors of light
rain particles is more stable than that of dry snow particles. Compared with dry snow particles, the
correction effect of Z,; errors of light rain particles is more stable. The Z, values of precipitation
particles after systematic error correction are more reasonable.
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Table 1 Performance parameters of S-band dual-linear

polarization Doppler radar
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Fig.1

Distribution of reflectivity (aj color scale, units; dBZ) and its probability density (b) at 1.5° elevation of

S-band dual-linear polarization Doppler radar in Jining at 17:20 BST 4 September 2021
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Table 2 Mean value and standard deviation of Z; errors obtained by natural object method

for precipitation process on 4 September 2021
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01:31:50 0.4141 03119 3388 0.5871 0.4196 2853 || 03:45:48 0.4234 03146 2952 0.7348 0.5109 3366
01.37.11 0.3774 03070 3325 0.6246 0.4454 2733 || 03:51:10 0.1470 0.3205 3252 0.2323  0.4957 3649
01:42:33 0.1185 0.3150 3355 0.1837 0.4604 3535 || 03:56:32 0.3463 0.3026 2834 0.6959 0.5276 1968
01:47.54 0.3782 03014 2914 0.5929 04875 3781 || 04:01:54 0.3981 0.3239 2893 0.7496 0.5240 3319
01.53.15 0.4158 0.2988 3439 0.6592 0.4767 3706 || 04.07:17 0.3487 0.2923 2653 0.6350 0.5014 3571
01:58:37 0.3465 0.2786 3538 0.6679 04786 3788 || 04:12:39 0.1013 0.3016 2627 0.1534 0.4515 2981
02:03.59 0.1245 0.2855 3680 0.4326 04951 3817 04.18.01 0.3822 03159 2416 0.6552 04815 3609
02:09:21 0.2205 0.2626 3781 0.5330 0.5196 3865 || 04:23:23 0.4142 0.3229 2169 0.7212 0.4796 3070
02:14:41 03910 0.2743 3959 0.7478 0.5299 3552 || 04:28:46 0.4258 0.3525 2185 0.8046 0.5325 1928
02:20.03 0.3663 0.276 3 3718 0.7672 0.5359 3032 04.34.07 0.1008 0.3536 2857 0.3219 04787 1371
02:25:26 0.1952 02707 3907 04610 05491 3269 || 04:39:29 04362 0.3391 2755 09090 0.5463 1129
02:30:48 0.2981 0.2781 3865 0.6687 0.5763 3664 || 04:44.50 0.5033 0.3463 2778 0.9802 0.5763 1465
02:36:09 0.4075 0.2996 3602 0.726 9  0.5530 4077 || 04:50:12 0.4329 0.3474 2945 1.0340 0.6905 1090
02:41.30 0.4187 03149 3571 0.6741 0.5060 3874 || 04.55.33 0.1075 0.3187 3597 02766 0.5791 1196
02:46:51 0.1791 0.3309 3194 0.3070 0.5032 4216 05.00:.54 0.3999 03531 3154 0.6128 04750 1519
02:52:13 04046 03547 2858 0.6280 0.5100 4659 ||05:06:15 0.4014 0.3535 2904 07114 0.5466 1463
02:57:34 03969 0.3238 3024 0.6382 0.4727 5181 || 05:11:37 0.3959 0.3438 2491 0.7234 0.6386 1072
03.02.54 0.3827 03313 3433 0.621 3 04665 4552 05:16:58 0.1124 03745 1899 0.2431 0.597 2 799
03.08:15 0.1312 03209 3440 0.2389 04524 4455 || 05:22:18 0.3787 0.3446 2004 0.6826 0.5136 1075
03:13:37 0.3650 0.3385 2972 0.5778 04558 4419 |[05:27:39 0.3735 0.3320 2666 0.5773 0.4893 1345
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