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[Objective]

The objective is to validate the ATLID L1B, ATLID L2A, MSI L2A, and ATLID-MSI L2B products using ground-based lidar and sunphotometry data, and to contribute to the performance evaluation of EarthCARE
observations. This study focuses primarily on aerosol-related products, the main target parameters being Mie co-polar, Rayleigh, and cross-polar attenuated backscatter coefficients at 355 nm (ATLID L1B); 10 km-scale
aerosol-oriented 355 nm extinction, backscatter, and depolarization profiles (A-AER/ATLID L2A); 355 nm cloud and aerosol extinction, backscatter, and depolarization profiles (A-EBD/ATLID L2A), and aerosol layer

products (A-ALD/ATLID L2A); aerosol optical thicknesses (AOTs) at 670 and 865 nm (M-AOT/MSI-L2A); and columnar aerosol optical properties (AM-ACD/ATLID-MSI L2B).
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. lear Skyradlometer ‘ Koganei 35.7N HSRL a, B, 86, S: 355 (Day & Night)
. « 7 (Rural~Urban) 139.48E (In operation) Attenuated backscatter: 355 (Day & Night)
40N | ‘ T .- Sky AOT: 340, 380, 400, 500, 675, 870, and 1020 (Day)
) 5 : ey Radiometer Angstrom exponent (Day)
D (In operation)
’ Tsukuba 36.05N HSRL a, B, 8, S: 355 (Day & Night)
5 : (Rural) 140.12E (In operation)™ a, B, 86, S: 532 (Day & Night)
3ON VAR Attenuated backscatter: 355/532/1064 (Day & Night)
o Hedo 26.87N MRL a, B, 8, S: 355/532 (Night)
. (Maritime) 128.25E (In operation) Attenuated backscatter: 355/532/1064 (Day & Night)
! —y . Sky AOT: 340, 380, 400, 500, 675, 870, and 1020 (Day)
\ " Radiometer Angstrom exponent (Day)
20N _ (In operation)
Fukuoka 33.52N MRL+HSRL a, B, 8, S: 355 (Night)
: (Rural~Urban) 130.48E (In operation) «, B, 8, S: 532 (Day & Night)
# Attenuated backscatter: (Day & Night)
Sky AOT: 340, 380, 400, 500, 675, 870, and 1020 (Day)
1 ON - radiometer Angstrom exponent (Day)
Pa‘lau (In operation)
Toyama 36.7N MRL a, B, 8, S: 355/532 (Night)
(Rural) 137.1E (In operation) Attenuated backscatter: 355/532/1064 (Day & Night)
: oy @D Net & SKYN ET , HORK Palau 7.34N MRL a, B, 8, S: 355/532 (Night)
ON ——— _ 4 A (Maritime) 134.5E (Inactive)2 Attenuated backscatter: 355/532/1064 (Day & Night)
100E 110E 1 20E 130E 1 40E 150E Skyradiometer (Koganei) _
RV Mirai Ocean MRL «, B, 8, S: 355/532 (Night)
(ocean) (In operation) Attenuated backscatter: 355/532/1064 (Day & Night)

*1) Transition to 355/532 HSRL from 2020. Intermittent measurements are being taken while improvements are being made; continuous measurements will be
made during the mission after launch. *2) Palau site is scheduled to close in 2024 and is being considered for relocation.

[Method to derive optical properties of aerosols and clouds]

HSRL data processing and calibration MRL data processing and calibration Skyradiometer data processing and calibration
Calibration Optical Prop. retrieval . Offline
Measurements (At = 0.1s, Az = 7.5m) AIEORIAINA RRDGasSI
Peos Po Phsr Measurements (7ch IA\it_eznga.tecAizb_agé(sczlttetr B%m (70?) m Solar Disk Scan (SDS)
Mie / Rayleigh separation AT=15min AZ=6m (Elastic channel) — ominAas” ﬂ( astic, Raman -Direct irradiance-
, _ AT=15min AZ=7.5m (Raman channel) ‘ F, E(®) (3° <® <30°),AQ F & E(®) (0 £19°)
Mie/Ray separation - v' Using scan data, profile data are v F = Foexp(-mrt) Uchiyama et al. (2018)
separated into Mie and Rayleigh ’ Cloud layer detection ’3 *Disc scan measurement mode is
) . ~ components (here, data for Integration | (Use Bayy at 1064nm) _Diffuse irradiance- scheduled once a week.
Averaging (81 = Smin, 4z = 30m) calibration such as aerosol-free data AT=15min AZ=30m (Elastic, Raman) [ \ r / E(©) ~ FmAQ[wIP(O)] \J
Il is not required). [Jin et al. 2020] ‘, o \_ AQ J
. . Retrieval of Aerosol & Cloud : :
dy, Bp, Op, Batt Calibration ' c:’ptical sropsriles . Improved Langley (IL) -Relative sky radiance- Langley
" - 1064nm 532/355nm Mok & Irie et al. (2018) R(@) = E(@) | FmAQ
\ Depolarization (off-line) Calibrate signal using signal Calibrate elastic and Raman F, 1 Ir\rlszirﬂé(itogf)(zozo) ~ wIP(O) F, t
Cloud laver detection : : scattered by cloud signals using signals measured ' o
Y v (,:a"brate cg-pol/cross-pol tsing a * use 1064nm signal to detect under clean condition and signals ‘ *dailv F. is estimated using data *mountain
Y Fo g
linear polarizer sheet directed at a cloud layer [Shimizu etal. 2004] || for aerosol free layer (around 6km). N EQN taken within several months. y \_ Fy area /
\’ +45° (Freudenthaler et al. 2016) N a
Moving average Geometrical form factor Depolarization (off-line)
e Gt = i Evaluate using measured Raman Calibrate using linear polarizer Particle optical properties (POP) )
(At = = 5mln,_%— +30m) Geometric form factor signals and theoretically computed || sheet directed at a +45° Moving average Cloud screening
_ Raman signals. [Xie etal 2008] (Freudenthalter etal. 2016) AT=%30min, AZ=260m , -
v" Calculate the factor using range- vExtinction (355,532) F, E(®) (© £ 160°), F,, AQ Khatri et al. (2009) (w/o global irradiance) _
: : : corrected signals and computed » vBackscatter (355,532,1064) Smirnov et al (2000) (direct irradiance) Final data
Particle optical properties (POP) : vDepolarization (355,532 ‘ Estelles et al (2012) (direct irradiance)
a,, By, O attenuated backscatter profiles ‘ A_ttem!ated_ba‘:kscatte.r (7ch) \ p o) Ty, W, m, V(r) Song et al (2014) (direct irradiance)
p> Pp> ¥p [J|n =rar 2020,2022] AT=15min AZ=30m (Elasctic, Raman) [Nishizawa et al. 201 7-| \_ exty W, 111, J \_ i

[Aeolus-L2A comparison with ground-based lidars (validation activity)] [Q&A]
ADM vs HSRL (Koganei) ADM vs Raman (Fukuoka) (Q1) Status of funding

= Supported for all the instruments and sites except Palau. The

Palau site is scheduled to close in 2024 and is being considered
Backscatter coefficient (Nov.19, 2019) Vertical profile: L2A vs HSRL Vertical profile: L2A vs Raman for relocation. |
1< ADM Backscater [t 191119, : S et (Q2) Status of conversion of your correlative data to GEOMS format
AISCA- R “ |‘ |.‘ = . SCA » (091 2UTC, Apr. 3, FUkUOka) = Not implemented
= 2 || dpomt pI'Od A i 58 8 M(;T i T T/ — [I ] (Q3) Which previous campaigns does your project have heritage in/overlap
E o uct it 1~ E : SCA-mid with/complement?
= l’ i | ' { f -6 ﬁ 7 il P )
% ¢ 1 I EE u" li"' (L ‘ 3 | I~ ol HSRL i , MCA = This study is planned using ground network observations AD-Net
* 3] :'.I I "‘ Tw { -7 8’9 = | ] Raman (Shimizu et al. 2016) and SKYNET (Nakajima et al. 2020).
" ~’*.'.'v,:'..f 40 |. 'IJ “l' 4. N a8 i N — (Q4) Will you look at orbital/geographical differences of the cloud products?
0 6 -0 2 0 2 ‘. 80 = 4 - ﬁ” ? =No, we do not.
15 2 S - ,‘9”.‘9 4 2 | i 2 2 (Q5) Do you plan cross-satellite validation studies ?
1 L5 - 3 3 = Although not specifically considered, construction of a data set
o s 2 -0 = = . . . . .
E B < o i . integrating satellite data such as AHI/Himawari and MODIS/Aqua
g . 5 & 1 - : | e o with ground observation data is underway.
s °7F g ABMMCA ™ (Q6) Do you have ground-based remote sensing instruments close to each
I -7 9 0 - - : - - ‘- 0 i PEPRTITT Y .“m.l- 4 m,.l- M “mul— PR : ) .
39 g 10 30+ 10 0= A0= 105 107 10 16= A0 405 0% for o7 _ox oe-Soe w0 Yo7 e jos ixios o other to validate MSI cloud products on larger spatial scales?
0 8 . Backs?atter [/m/sr] Extinf:tion [/fn] - NO, we do not.
AD: Distance from the observation site (Q7) Do you plan long-term measurements within the MSI swath to validate
Hour [UTC] : Scatter plot : L2A vs Raman the L2 products and to support the long-term instrument/algorithm
Scatter plot: L2A vs HSRL 2019.11-2020.6, I ) " prod pp g g
- - monitoring”
2019 12-2020.3, clear-sky casesg ( cloar=s y cases) | 9t | .
10° & 2019.12.30-2020.03.23 10-2 2019.12.30-2020.03.23 0.001 ‘ 0.01 = \Ne will conduct long-term observations during and beyond the
IRP-bi R i R : —y 103eJ5+105x R=0.40 | — 459 5+o43 R=0.48 PRpa
§ : B e : a )1<80km 1 | —i= 179e~6+011x R=0.08 —z 357:5 002: R=0.06 Q8) D EarthClARE/lrSnllT_S'llon.l'd tion?
D 3 2 i i = i SO TG | N— i = :
g 104 2 10— - goo e B0<AD<70KM 0.001 60<AD<70km (Q8) Do you plan validaton:
= ; g < : . 3 = = = No, we do not.
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