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Abstract:In order to obtain more accurate winter precipitation data, this paper aims at the
correction and error calculation of the influence of near-surface horizontal wind during snowfall
measurement using PARSIVEL? (Particle Size and Velocity). The revised results show that under
certain wind speeds, the influence of ignoring wind will cause significant underestimation of the
diameter of large particles, while for particles in the same size, larger wind speed means the
underestimation of particle diameter during calculation is more obvious. When the wind speed
does not exceed 2m-s’!, the calculation error of the falling speed of the snowfall particles is about
3%, and the calculation error of the diameter is within 7%. In the analysis of the real snowflake
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spectrum obtained during a snowfall in Nanjing on January 4th, 2018, it can be seen that ignoring
the influence of wind will lead to the shift of the peak of the snowflake spectrum and the
narrowing of the spectrum, which will result in the overestimation of concentration of small
particles and underestimation of the concentration of large particles, which in turn affect the
calculation of microphysical quantities. Specifically, the radar reflectivity factor Z and the
snowfall intensity / are underestimated, and the actual value of the Z-I relationship fitting
coefficient a is greater than the calculated value, and b is smaller. However, when the wind speed
is larger, the flow near the ground is more complicated, and the vertical turbulent motion cannot
be ignored. This correction method is likely to be no longer applicable.It is recommended to add a
windbreaker in future observations or to add corrections in subsequent data processing to
eliminate the impact of wind on snowfall measurements.
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Fig 1. Force acting on the snowflake
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Fig 2. Average diameter of each particle at different wind speeds (a), relationship between particle size and
velocity after correction (b), snowfall on January 4th (c)
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Fig 3.1 Z-I relationship fitting under different assumed wind speeds during the snowfall process on January 4th
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12 1.281 1.625 1.266 1.655 1.209 1.784 1.084 2.113 0.982 2.445
13 1.466 1.875 1.452 1904 1.389 2.040 1.242 2410 1.121 2.787
14 1.648 2.125 1.634 2.152 1.565 2.295 1.397 2.703 1.258 3.124
15 1.826 2.375 1.812 2.401 1.739 2.549 1.550 2.993 1.393 3.458
16 2.084 2.750 2.070 2.774 1.992 2928 1.774 3.424 1.589 3.952
17 2410 3.250 2.398 3.273 2.314 3.431 2.060 3.992 1.839 4.602
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18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

2.715 3.750 2.704
2.998 4.250 2.987
3.255 47750 3.244
3.699 5.500 3.690
4351 6.500 4.343
5.003 ' 7.500 4.995
5.654 8.500 5.647
6.304 9.500 6.298
7.279 11.000 7.273
8.579 13.000 8.574
9.878 15.000 9.873

3.771 2.618
4.270 2.899
4.769 3.155
5.517 3.602
6.515 4.257
7.513 4912
8.512 5.567
9.511 6.222
11.009 7.203
13.008 8.510
15.007 9.816

3.932 2.329
4.432 2.579
4.932 2.810
5.677 3.217
6.667 3.820
7.657 4.430
8.648 5.045
9.639 5.665
11.126 6.604
13.112 7.866
15.101 9.140

4.554 2.073
5.111 2.292
5.664 2.494
6.480 2.853
7.548 3.386
8.604 3.926
9.649 4.473
10.687 5.026
12.230 5.866
14.270 7.001
16.293 8.152

11.176 17.000 11.172'17.006 11.120 17.091 10.422 18.305 9.316
12.47519.000 12.471 19.006 12.42319.083 11.710 20.307 10.493 22.784
14.425 21.500 14.422 21.505 14.378 21.575 13.638 22.800 12.256 25.487
17.027 24.500 17.024 24.504 16.983 24.566 16.213 25.782 14.622 28.699

5.245
5.880
6.511
7.438
8.647
9.838
11.014
12.176
13.898
16.162
18.394
20.600
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