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Discrimination of rain and snow in precipitation particle by single shot polarization lidar

Yasukuni SHIBATA, and Kei IMAMURA
Tokyo Metropolitan Univ., 6-6 Asahigaoka,Hino, Tokyo 191-0065

Abstract:  We propose a method to discriminate of rain and snow using a single-shot polarization lidar. This research
is expected to improve the accuracy of snow forecasting and will alleviate the social loss and the traffic disturbance
caused by snow. The single-shot polarizing lidar can suppress the multiple scattering effect and acquire polarization
information of precipitation particle itself. The depolarization was measured for each precipitation particle on the
ground and particles were discriminated as rain or snow. These depolarization values were in good agreement with

those of previous studies.
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Fig.1 An example of multiple scattering signals.



Uy a y NMNZ B W THE 2 O REK KL
T DOWEEEH/L Z ENFRENAND D,
L—HP =N L R & T EDFEE DR KK AT
BB hEvIal—yvarT s, EE 1 mm
DL —YF =2 LY IREL 10 kHz, 73V A
MR 1 ps ICRE L, BESE 1,000 m . FEAKE
1.0 mm/h @*1¢Tﬂﬂu? (E# 1.0 mm), Fhi+
(E£ 0.8 mm), #HIREHRI ¥ (EL 0.1 mm, £
0.8 mm) Z%f L C 1 BRIC L —3— L 28
kéﬁ%ﬁ@@ﬁVI;VFVa/%ﬁotom
BoIE 4 R BRRL 713 8 M FRE | BHHR 5 &b 13 347
@&Eﬁﬂth mILEns LWV BREE
770 1 #REIZ 10,000 B L —HF — L 2 &2 385 L T
BE» S E MoK F-RABHEND Z L »
5, BAKEZ10mm/hBEETTHILIE, 1FHDO
NAIEN 2O LD E R T D2 LT
ThDHZ B mhol,

3. AMEHICLIIMEEDRARA

B KR D8 I 272 DR IEHZ WAE L
7oo JEPRILHEE 1,550 nm, K FERFE DOV A L —
P CEHH S 80 mW, /L A {0 K L 20 kHz,
SUVANE 10 pus) AW, V=P — N2 5
B AR 120 5 OBGELYE X, B4R 50.8 mm O & 7 Y
YUmEsETEIEIN, ﬁ%E~Afoy&~
(PBS) TAKNpk sy P/ & T E AL 5y ToBES
7-1% APD Tt L. 71'/1:12:'»—7'6%5(EL/4’/I/
AW & qidRk Uiz, BeKORD 1A% B B2 2w 85 B 1 T
WCH RN e HIEIZHE b S T2ENLHL DK
FHEMZ D720, RIEKIIHEm» O IMA 45
FTLr—F—HE2HHF L, FF-L—F— K™
EHRT ORI, LBEHRNEERELND
FAEHE D 5K 40~60cm D #FPHIZIRE L 7=,
2019 £ 1 A 31 HOBIZRFIZ, HEARFEHR
HE X v 82028 WTRERE % 1T - 7=, Fig.2
WZRRL B OBUELE = & Fig.3 IZF R ) & O BEL
Bzt rd, THREZHBLOEMILEZS & E
TTHE, WMRDOSIE0.13 TERFICITL ., Fh D
31X 046 T, XE2IT/REN TV BT DR
BE0.460.12 IS EWEAE BT,

Signal

Time [ms]

Fig.2  Scattered signals of horizontal component
and vertical component from a raindrop.
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Fig.3 Scattered signals of horizontal component
and vertical component from a snowflake.
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