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Development of Cloud Phase Classification Algorithm for EarthCARE/ATLID Using Multiple Scattering
Polarization Lidar
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Abstract: We develop an algorithm to discriminate between water and ice particles for ATLID onboard the EarthCARE
satellite. EarthCARE ATLID is a high spectral resolution lidar and its wavelength is 355nm. Foot print size of ATLID
on ground is about 30m, which is smaller than the foot print size of CALIPSO lidar. Thus it is expected that the smaller
contribution of multiple scatterings for ATLID. We have conducted continuous observations of clouds by a ground-
based Multi-Field-of-view Multiple-Scattering Polarization Lidar — 355nm (MFMSPL-355). We analyze clouds below
3km by using two years data obtained by the channel 1 and 2 of the MFMSPL-355 and derive the relation between
depolarization ratio and attenuation for low level water clouds. It is found the depolarization ratio is smaller for the
same attenuation for ATLID compared with CALIPSO.
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Fig.1 Time-height cross section of the B detected by Ch.1 on September 21, 2019.

IITE~RZEEML, :-ﬂzmsnmmm L7z D% Fig2 \ZRd, 22 T Fig2 [ZiX L2 BIEIC, Chl @ B,
3. FLTxE2ENENRT, BEERTOZTT Y VEREORLY EEO=T v Y L ﬁ””%%/%X®F
DBEEEINTVWDLI NS, BE 2km 25 3km TN 0~30%TH IV EENEND & S8 ML T
WA DD, x1E-1~1 OHPFATH o7, 6 BFICEE 250m (T D EIT, [IEIZ3°CRETKETH D
. 81T 40%E A T,

2
£ 4 ®
= =
b 6 =
E , B

10

100
g 80
= 60 =2
) e
= 40 =

20

0

Time [UTC] on September 21, 2019

(b)



Hight [m]

Time [UTC] on September 21, 2019
(©)

Fig.2 The time-height cross section of the lower clouds on September 21, 2019. (a) B for Chl, (b) & for Chl and
Ch2, and (c¢) x for Chl and Ch2.
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Fig.3 Relationship between § and x at cloud base observed at altitudes below 3 km, using data from September 2019
to September 2021.
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