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Abstract To obtain accurate winter precipitation data, this study focuses on the correction and error calculation of the
influence of near-surface horizontal wind during snowfall measurement using particle size and velocity (PARSIVELz).
Revised results show that under certain wind speeds, ignoring the influence of wind can cause the significant

underestimation of large particles’ diameter. By contrast, large wind speeds indicate that the underestimation of same-
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sized particles’ diameter during calculation is evident. When the wind speed does not exceed 2 m s', the calculation error

of the falling speed of snowfall particles is approximately 3%, and the calculation error of diameters is within 7%. In the

analysis of the real snowflake spectrum obtained during a snowfall in Nanjing on 4 January, 2018, ignoring the influence

of wind shifts the peak of the snowflake spectrum and narrows the spectrum, resulting in the overestimated concentration

of small particles and underestimated concentration of large particles, which in turn affect the calculation of microphysical

quantities. Specifically, radar reflectivity factor Z and snowfall intensity / are underestimated, and the actual value of the

Z—-I relationship fitting coefficient a is greater than the calculated value, whereas b is small. However, when the wind

speed is large, the flow near the ground is complicated, and the vertical turbulent motion cannot be ignored. This

correction method may no longer be applicable. Adding windbreakers in future observations or making corrections in

subsequent data processing is recommended to eliminate the impact of wind on snowfall measurements.

Keywords PARSIVELZ, Snowfall observation, Error correction
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Fig. 1 Force acting on the snowflake
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Fig. 2 (a) Average diameter of each particle under different assumptions of wind speed, (b) relationship between particle size and velocity after

correction, (c) snowfall spectra distributions in Nanjing on 4 January, 2018, under different assumptions of wind speed



xR M 44

812 Chinese Journal of Atmospheric Sciences

Vol. 44

ZHIK. FEEERR, X H %MK PARSIVEL?
TR A3 A A A By o I 22 800 T L T
FE RN 45°1T IE G s . AN R I Z1 /K7 G 52
Wi 25 6 R YA I B GERE I A E, ET A E, AT
DSBS B Este, AL EMEEZS
PARSIVEL’ %5 ! f1 2 2% B4 18] (3T IE 2 T DA
B M@ T IR T, RETEIER &
BT, R MBS RS — e iR,
{EARYE DA 45 5, S 2 MBS, £
VI E LR T 5 RN, 3K S AR R IR AR
SR E, Kl 2c 2018 4F 1 H 4 HEg i — k%
5 AR PR E ) B ST A A A (R s R T AR
. FTLLEH, 20 KR 2 5 80 TR A 1Y)
T A A8 A%, T I A e A% R B8 1 A8 1 223 ok
ZINRLF B0 P 1 T i R KR TR0 B A A o LT
BE AR 2 R A B R S . IR GS H T A
{5 B N E 1 S B B a7 1 0 S == £ 2 v 1
L7 E N 45907 PARSIVEL® 45 R4 %of 57 ) RL A% Il R
VKR, WELEEN TG 244 PARSIVEL® i &
B T I S B e
32 ITEREMERERFERFEREFHXIEL

S

Z-1 RFR (Z=al’) N HEFTERH S EE
TP R Y 5. MRKGREE 15 T3k RO R
T Z KRR FHEE mRN KRR, 21 k%R
(R ASBf s e T S s R P K I 2 AR 2R (
RS, 20160, FHiERARET (2):

D, max

Z= ) ND)D;. (1
D;=0
B EHE (D:
Dmax
1=ZNwmmmmawi (12)
D=0

Hor, vy(Dy) B M(Dy) 53 5l A2 B8 55 BT 10 R V8 A T8
JERT . @ PR K Z-1 X R F 2 LR R
W (D BKRWADAR, ABEEmGAE, H
R 9 3 7] A Gamma 73 A1 K~ s (2) il [ 2 B
SARES, TTUARE BN (3) BT R O
H B RO 2 (4) W R VR AR B AT
vi(D)=cD’ (c\ BRWHED Fom.

Bl 3K 282018 4 1 4 HEFT SRR
i E E NI Z-1 KRG . R 2 HH) 278 155
Sl AR 3R B O S S 2R TR R B 5 B T AR 2
B3 T LA, AFREACE Kd g 2 S 800 &
B RGTRR T AR S5A R 2, URGEEFH
10ms ' I, F5 80 R 2L 40%. 2-1
KEMEN av b REAEAFZERIET, a (AL
bREUE = KT iHHEAE, b AWK/~ . Von Lerber et
al. (2017) X Z-I KA ZEGHAT TR T, FRiH:
B I AR Z-1 R RABECR /N EZAR T mD) (m=
aD") HIFa%, ZRBUN 5 Kif2i% PSD (Particle Size
Distribution) ] No & m(D)~ w(D) %, HEZHE
W Noo B Z-1 KR ARG BT RE N LR
AR & NAZAR T S SR S A e —
ER R

R2HH T AR E RGE T, Z-1RAME
R ER Z. TR E., EREES] Sms!
i, a fHikE] 1036; 4RELEF] 10ms ' B, ofl
ILF] 1456, FIk R FRE TR 261%.
Fujiyoshi et al. (1990) #5 Hi ¥ H A AL IR 1987 4F 2
HS5H. 14H. 16 H3XMEFEREN Z-1 KEN
7=4271"". Shiina et al. (2010) %5 H A& %W
20009 27 16 H—RESIEMN Z-I KRN
7=1000/"", Von Lerber et al. (2017) 4}#7 T 2014
4 BAECC ( Biogenic Aerosols-Effects on Clouds
and Climate) IS Z1RR, ANNRE afE

£ 1 AEMBERE FPARSIVEL FiEiE U M EEMERIZERBS T

Tablel PARSIVEL? raindrop spectrometervelocity and diameter errors and error percentage for different assumed wind

speeds
PR ZE RO ZEE S
A Rd/m s R m s HEERZEH b HiFiR#E/ms ' BHARREH Y
1% 1 0.01 0.6% 0.02 1.38%
2% 2 0.06 3.17% 0.12 6.77%
3% 5 0.37 11.25% 0.73 22.91%
5% 10 0.76 19.37% 1.63 41.22%
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Fig. 3 Z-Irelationship fitting under different assumed wind speeds during the snowfall process on 4 January, 2018
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Table A Diameter and speed of snowfall particles per class at different assumed wind speeds for PARSVEL’
va=0ms '(BX) ve=1ms '"(120) ve=2ms '(2Z%) va=5ms '(3Z%) va=10ms '(54%)

ENEIEET " = = " "

v/ ms D/mm v/ ms D/mm v/ ms D/mm v/ ms D/mm v/ ms D/mm
1 0.050 0.062 0.050 0.064 0.050 0.070 0.049 0.084 0.048 0.097
2 0.150 0.187 0.149 0.193 0.147 0.212 0.142 0.253 0.138 0.294
3 0.250 0.312 0.248 0.322 0.242 0.354 0.231 0.423 0.220 0.490
4 0.350 0.437 0.347 0.451 0.336 0.495 0.316 0.592 0.298 0.686
5 0.450 0.562 0.445 0.581 0.429 0.637 0.399 0.761 0.373 0.883
6 0.550 0.687 0.543 0.710 0.522 0.779 0.481 0.931 0.446 1.079
7 0.650 0.812 0.641 0.839 0.613 0.921 0.561 1.100 0.519 1.276
8 0.750 0.937 0.738 0.968 0.705 1.062 0.641 1.269 0.590 1.472
9 0.849 1.062 0.836 1.094 0.798 1.196 0.723 1.427 0.662 1.655
10 0.946 1.187 0.933 1.218 0.890 1.328 0.804 1.582 0.734 1.833
11 1.091 1.375 1.077 1.406 1.027 1.525 0.925 1.811 0.841 2.098
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 1.904 1.389 2.040 1.242 2.410 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 2.928 1.774 3.424 1.589 3.952
17 2.410 3.250 2.398 3.273 2314 3431 2.060 3.992 1.839 4.602
18 2.715 3.750 2.704 3.771 2.618 3.932 2.329 4.554 2.073 5.245
19 2.998 4.250 2.987 4.270 2.899 4.432 2.579 5.111 2.292 5.880
20 3.255 4.750 3.244 4.769 3.155 4.932 2.810 5.664 2.494 6.511
21 3.699 5.500 3.690 5.517 3.602 5.677 3.217 6.480 2.853 7.438
22 4.351 6.500 4.343 6.515 4.257 6.667 3.820 7.548 3.386 8.647
23 5.003 7.500 4.995 7.513 4912 7.657 4.430 8.604 3.926 9.838
24 5.654 8.500 5.647 8.512 5.567 8.648 5.045 9.649 4.473 11.014
25 6.304 9.500 6.298 9.511 6.222 9.639 5.665 10.687 5.026 12.176
26 7.279 11.000 7.273 11.009 7.203 11.126 6.604 12.230 5.866 13.898
27 8.579 13.000 8.574 13.008 8.510 13.112 7.866 14.270 7.001 16.162
28 9.878 15.000 9.873 15.007 9.816 15.101 9.140 16.293 8.152 18.394
29 11.176 17.000 11.172 17.006 11.120 17.091 10.422 18.305 9.316 20.600
30 12.475 19.000 12.471 19.006 12.423 19.083 11.710 20.307 10.493 22.784
31 14.425 21.500 14.422 21.505 14.378 21.575 13.638 22.800 12.256 25.487
32 17.027 24.500 17.024 24.504 16.983 24.566 16.213 25.782 14.622 28.699




