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Calibration and Comparative Observation of LPA10
Laser-Optical Disdrometer
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Abstract: There are two main problems in the application of laser-optical disdrometer at present, i.e., a large precipitation
accumulation deviation for heavy rains and no calibration device applied to the equipment for meteorological observatory.
The new LPA10 laser-optical disdrometer, which uses unique technologies, gets a better precision of precipitation particle size
measurement and achieves a small deviation during heavy rain situations. Furthermore, the LPA10 disdrometer is equipped with a
calibration device for the meteorological observatory to ensure the measurement accuracy and data validity of the device. Through
comparative observation and analysis of a variety of equipment in laboratory and outdoor, the results show that in the observation
of normal rain, both the LPA10 and the international popular laser-optical disdrometer got a small deviation of accumulated
rainfall, which is about 5%. However, in the observation of heavy rain, the deviation of accumulated rainfall between the LPA10
laser-optical disdrometer and the traditional rain gauge is quite small, and most of the absolute deviations are within 5%, which
gets a better application effect.
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Fig. 2 Comparing tests with standard steel balls between LPA10 and Parsivel
(a) test in the range of 0.1 to 28.6 mm of LPA10, (b) tested in the range of 0.1 to 28.6 mm of Parsivel,
(c) test picture zoomed in small scale of LPA10, (d) test picture zoomed in small scale of Parsivel,
(e) test picture zoomed in large scale of LPA10, (f) test picture zoomed in large scale of Parsivel
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Fig. 3 Comparing observation among LPA10, Parsivel and SL3-1 rain gauge

Advances in Meteorological Science and Technology S&EH%# R 8 (6) - 2018

67



68

gELE ULV
dvances in Met S&T
HM130F, 40 mm/hbA B/ REKSREEIRF, & AE ™ &
R, 2 738.36%. FK5EXT iR =3B RN
WwZE AT, Parsivel T KR BRI 2w 22 50K 2
HABUSE MK &R ZBCOK, Parsivel il & 448 % fw
FTET.80%~34.32%; LPAL0 [ & i1 148 %) i 22 7
0.28%~4.72%.

K62 [T HL X AN M HE X £ 2016—20174F T 2%
WM LIRBE LR . % % N LPAL0MOE I
TV SCR BT E DUk R 2 AN & . NZRFIRE
SR M, fERBEN Y, LPALOS W &I &E(E
BONERIE, AR L AANHE IR ZTEL0% AN, 48 K35
TELHHEB% LA -

2.5 F5BERIATEIXT b

K7L 1 2016—201747E Ik 5tk 4 F LPAL0.

Parsivel fISL3-180 | AR = ih, =Pk % Ll il 28

FARFE K B AE20 mm AP R 22 I 55 B K 508« |l T80 3
U & T s/ E 73 3 90,1 mm,  i@IE S RN T
0.5 mm; i LPAL0FIParsivel 't i i 1A AT LA I /s
#0.001 mm/hsFE 55 %7K, AT H ARG £)0.01 mm
MR KR, BRBBEKEDNTL mmit, WET
&R 22 K F10%, BB S S R T IR 2=
YHE XA KR, ERTHFF2~10kFEKF, FE
TR BV B AE5.9~17.6 mm. LPA10S W EHHIZ&
4B 1R 2 7£0.68% ~6.83%;  Parsivel 5 /i & it 1)
2R A H R 2216 2.29%~25.06% . Parsivel i[5 5%
ZRRHE2T0, Parsivel 5 [ & 11 28 55 4o 0B iR 21
2.29%~6.78%, LIt ParsivelF1LPALOMH & 1% 2 ¥if
T E—MRBEAKIRZE TR . LPALOAIParsivel
Y 1R 25 R R AER% AL A7, 5 N R THII 25U
BN .

%5 2016—20174 bk FELPA10. Parsivel5 R =i+5% b /% bt Wil
Table 5 Comparing observations for heavy rainfall among LPA10, Parsivel and the rain gauge in Yongfeng for 2016-2017

FE BEBKFHBEH/E-A-BH  LPA10/mm  Parsivel/mm f&it/mm  LPA1OMREITLSIRE Parsivellif i Eit4& RiRE  FERE/
1 2016-7-19 274.78 387.38 288.4 —4.72% 34.32% 38
2 2017-7-6 35.30 38.16 354 —0.28% 7.80% 5]
3 2017-8-23 41.02 49.02 42.0 —2.33% 16.71% 16

6 2016—2017& ] M FE X LPA105 W Eit52FRIXT Lk Wil
Table 6 Comparing observations between LPA10 and rain gauge in Gangzhou and Xiamen for 2016 — 2017

FS  KEWB#H/E-A-H =11 LPA10/mm MEit/mm SWEITERIRE FELERTE)/h
1 2016-4-4 59287 17.03 16.5 3.21% 4
2 2016-4-12 59288 23.03 22.0 4.68% 1
3 2016-5-10 59287 76.52 82.6 —7.36% 25
4 2016-8-13 59130 71.67 69.8 2.68% 18
5 2016-7-12 59288 85.43 84.6 0.98% 11
6 2016-7-16 59287 34.89 35.3 —1.16% 1
7 2016-8-2 59287 112.13 108.9 2.97% 12
8 2017-5-7 G3346 198.07 185.2 6.95% 10
9 2017-5-7 59287 148.84 156.2 —4.71% 5
10 2017-8-1 59140 86.23 84.4 2.17% 3.5

&7 2016—20174 LK FLPA10, Parsivel 5 &I+ —A&FE K>S LI
Table 7 Comparing observations for normal rainfall among LPA10, Parsivel and the rain gauge in Yongfeng for 2016-2017

FS FAkFEEH/E-H-H  LPA10/mm  Parsive/mm F&Eit/mm  LPAIOSWEITLSRIRE Parsivel S EIT4RIRE  FHERE/
1 2016-6-14 0.25 0.29 0.2 25.00% 45.00% 2
2 2016-7-20 16.55 22.01 17.6 —5.97% 25.06% 8
3 2017-5-22 16.21 17.25 16.7 —2.93% 3.29% 6
4 2017-6-21 14.12 14.32 14 0.86% 2.29% &
5 2017-7-4 11.46 11.35 12.1 —5.29% —6.20% 6
6 2017-7-5 6.73 6.63 6.3 6.83% 5.24% 8
7 2017-7-7 12.68 12.57 12.1 4.79% 3.88% 4
8 2017-7-26 12.63 11.28 12.1 4.38% —6.78% 6
9 2017-8-2 10.07 10.21 9.6 4.90% 6.35% 6
10 2017-8-8 5.86 5.52 5.9 —0.68% —6.44% 3
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Fig. 4 Comparison of the Drop Spectrum during heavy rain between LPA10 (a, ¢, €) and Parsivel (b, d, f)
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