EARY ML AFIZKBDE - T 7OYVILKFZ A THANAE

WO, A B2, VeE RTRE 2, R BEEE S, PETE P

VI A B T2 (T816-8580 fEIMIRAEH AR ARG T H 1 &ih)

2PN R A 1R Ze T (T816-8580 MmIMIRAE A HiFEA A6 T H 1 Fir)
SENTBREIMFIERT (T 305-8506 ZKIRIED < I1ZXHi/NEF)I| 16-2)

Study of cloud and aerosol particle type identification using 355-nm high-spectral-resolution
lidar
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Abstract: High Spectral Resolution Lidar (HSRL) with polarization provides extinction and backscattering
coefficients (a,, B,) without assuming particle lidar ratio (S,). It is expected that discrimination of aerosol and ice
particle type might be possible from the HSRL measurements by using S,, and depolarization ratio (&,) when
sufficiently high signal to noise is achieved. There are regions where the extinction retrieval is not possible to be
performed and the volume depolarization ratio (&, and attenuated backscattering (8,.;) were only obtained. In such
cases, the particle discrimination was forced to be conducted by using the limited available observables. In this
article, we analyzed ground-based HSRL operated at NICT in Koganei to identify cloud and aerosol particle types
by analyzing B, 6,, @p, Patt» Oy, volume lidar ratio (S,). We also showed possible implication of the study to
the first space borne HSRL, ATLID, onboard EarthCARE satellite.
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Fig.1 (a) Time-height cross section of range corrected attenuated backscattering signals obtained on 12 September
2021. (b) Same as (a) but for particle backscatter coefficient. (c) Same as (a) but for particle extinction coefficient.
(d) Same as (a) but for volume depolarization ratio. (e) Same as (a) but for particle depolarization ratio.
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Fig.2 (a) Time-height cross section of volume lidar ratio on 2021/09/12 at 355nm.
(b) Same as (a) but for particle lidar ratio.
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Fig.3 (a) Frequency distribution of particle extinction coefficient on the same day as in Fig.1. (b) Same as (a) but

for particle backscatter coefficient. (c) Same as (a) but for particle depolarization ratio. (d) Same as (a) but for

particle Lidar ratio.

33 SAFL-MFRABEEDRBEMBTICKDHF S 1 THA
3 DO partl, part2, part3 [ZOWT, REMIHE L T A Z DX ZH OFIKOFHME L e RS
olz, TA ZH-RCIRIEE DX % Figd 217,
Partl OFILTIE, By, @y, ;D 3 D2DONTA=ZREPWHLH/HELN TV, ZOREY EETIEERBE
& AU KD IR R BAR S R E < (Fig. ), £726,13 3%RED/NE W EZRF L, S,id 50 RETH
V., RRBEMETHDLEE2LND Y,
WIZ, Part2 OB TIZ, 6,LS,OFHMEITZN TN 26.5%, 11.5s1 Th o7z, 723 2 O — oI %t
B L7268, & SylE 22.5% & 12.5sr Th o7z, Hamit 5 & OIS | 6,&8,20 5 Z OFEIK O AR T1E 3 kot 7
VA NTRELA O column 7> Bullet Tdh 5 & HEE S 47z 39,



Part3 TiX, £ < OB TS, &S, N H O T Wi oTz, — i CREATRETS 5726, L Syld. TN LI 6.5%
L 1Ssr Tholo, B, 6, LSJUEENZEN 6% & 105sr ThHholo, ZThnb, 2WICIZEIN L 72 BOR KK
T-(2D-plate) & 2 W ITITHEL A L 72 S A FET K O K KL - (2D-column) DR A& BN RB S b, LA D KREZH D
IR TIFEZRMENKE . 726, N EFE /NS W2, 2D-plate DAFIEN 38 < R S 4172 39,

120 T T T ey
o pati(Sp. 8p) 1
10 o part1(Sv, dv)
o m part2(Sp, dp) 1

100 part2(Sv, &v)

4 part3(Sp, op)

920 part3(Sv, &v)
80F () 3
B 70F ‘ 3
S 3
B 60 | 3
5 [ i
5 %0 o E
408 L 4
301 |
200 E

T e —

10 A b 1
0h B L Ll 1 r
0 10 20 30 40 50

depolarization ratio (%)

Fig.4 Relation between lidar ratio and depolarization ratio at 355nm on September 12, 2021.
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