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)

A-AER
A-EBD

(high resolution)
A-TC

(high resolution)

<

ATLID L2A Products:

/ Screening:

Quality Status

Additional Quality Status
(extended)

&Good and likely good data

For the analysis, we considered overpasses:

% Upto 100 km minimum distance

% Ground-based data collected within a £1.5-hour window

;%XA esa

Yy

ARES (ACTRIS-Aerosol
Remote Sensing):
Comparison with

ACTRIS-EARLINET ground-
based lidar data at 355 nm

b LR, PLDR

aer, aaer’
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pot-2024/08/21-01308B-AC

00:30 14

ATL_TC_2A Simple Classil(alion 2024-08-21 00:30:14 - 00:42:23 UTC

00:33:16

00:36:19

00:39:21

00:42:23

30

Height [km]

2162

3335

45.06

Stratospheric Aercsol
Stratospheric Cloud
Azrosol

Ice Cloud

lhqmd Cloud

Clear

Simple Classification

Attenuated

surface or sub-surface

Not retrieved

68.02 Lat

Latitude

42°N

EN
-

°
=z

40°N

39°N H

2024-08-21
00:35:09
Min. Distance:

3.52 km J "

Altitude asl [km]

EC Orbit
e POT
Radius: 100 km

Radius: 50 km Radius: 5 km
Samples: 50 Samples: 5
Radius: 20 km X min. dist. coordinates

Samples: 99

Samples: 20

2013 17.54 14.37 9.95 2.29 Lon 12°E 14°E

16°E

18°E [lag a3 31:00 02:00 030G 04:00 G300 [FH i ;
Time UT

ATL_TC__2A Low Resolution Targef Classification 2024-08-21 00:30:14 - 00:42:23 UTC
00:30:14 00:33:16 00:36:19 00:39:21
20! . - N .

Height [km]

21.62 3335 45.06 56.66

00:42:23

Missing Data
Qut of param. space
| Strat. Smoke
Strat. Sulfate
Strat. Ash
Strat. Ice
NAT
STS
Dusty Mix
Dusty Smoke
Smoke
Continental Pollution
Sea_salt
Dust
§ | B e Cioud
| I S'coled Cloud

Low Resolution Target Classification

(Warm| Liquid Cloud
Clear

Attenuated

surface or sub-surface

68.02 Lat

2013 17.54 14.37 9.95

2.29 Lon

Longitude

ATL_EBD_2A Mie Co-Polar Attenuated
00:30:14

Backscatter 355nm  2024-08-21 00:30:14 - 00:42:23 UTC

Height [km]

+ b i
t

~55

1
o
o

|
~
o

| |
Pord o
w w

Co-Polar Mie Attenuated Backscatter (log10)

-8.0

45.06 56.66 68.02 Lat

1437 9.95 2.29 Lon

2"d ESA-JAXA EarthCARE In-Orbit Validation Workshop | 17 — 20 March 2025 | ESA-ESRIN | Frascati (Rome), Italy

107 1521078

G078



pot-2024/08/21-01308B-AC
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pot-2024/08/30-01448B-AC

Height [km)

Aeight [kmj

00:27:48

ATL TC_ 2A Simple Classilcalion 2024-08-30 00:27:48 - 00:39:57 UTC

00:30:50 00:33:52 00 36:55

00:39:57

30

2162

J Hp

wo

3337 45.07 56 66

Stratospheric Aercsol
Stratospheric Cloud
Aerosol
Ice Cloud

I Liquid Cloud
Clear

Attenuated

Not retrieved

68.04 Lat

20.69

00:27:48
30

18.09 1492 10.50

ATL_TC_ 2A Low Resolution Targe] Classification 2024-08-30 00:27:48 - 00:39:57 UTC
00:30:50 00:33:52 00:36:55
T T T

2.82 Lon

00:39:57
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201

154

21,62

Missing Data
~ Out of param. space
I Strat. Smoke
Strat, Sulfate
Strat. Ash
Strat. Ice
NAT
57S
Dusty Mix
Dusty Smoke
Smoke
Continental Pollution
Sea_salt
l Dust
_ Ice Cloud
S'cooled Cloud
(Warm) Liquid Cloud
Clear
Attenuated
Surface or sub-surface

68.04 Lat

2069

2.82 Lon

Surface or sub-surface

Simple Classification

Low Resolution Target Classification

Latitude
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41°N
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39°N

T
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00:32:44
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L 42.19 km
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® POT Samples: 51
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brc-2024/09/14-01682B-AC

ATL TC_ 2A Simple Clapsification 2024-09-14 01:21:50 - 01:33:58 UTC EARLINET bre ES 2024-09-14 Tot_Att_Backscatter 355nm T
01:21.50 01:24 52 01:27:54 0130:56 0133558 I ' ' T‘
o — 5 2024-09-14 2
Stratospheric Aerosel . U :2_6:57
43°N L Min. Distance:
=1 | Stratospheric Cloud 24.03 km
Aerosol 0
Ly 5 S
E Ice Cloud g 42°N | | g
2 s 5 g =
2 IL:.".u‘d Cloud & 3 )
B » ety ) P T T— 0 = g
T ) ! © 9
I Clear ;; — o é
g 41°N | 1 = 1
7 E (=S
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w
Surface or sub-surface
40°N EC Orbit Samples: 49 H
Not retrieved e BRC Radius: 25 km
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4,62 3334 45.05 56.66 A0Luat o Samples: 99 X min. dist. coordinates
F y i o — &
700 450 133 309 -10.75 Lon 39°N : Radius: 50 km X 05:00 :
0° 2°E 4°E 6°E m s
L itud Time UT
ATL_TC_2A Low Resolution Target Classification 2024-09-14 01:21:50 - 01:33:58 UTC ongituae NOAA HYSPLIT MODEI
Back j ding at 0200 UTG 14 Sep 2
01:21:50 01:24:52 01:27:54 01:30:56 01:33:58 A M ol Ty eR.20
30- T T ) ATL_EBD_2A Mie Co-Polar Attenuatgd Backscatter 355nm 2024-09-14 01:21:50 - 01:33:58 UTC -
g:?:&;ﬁ _— 01:21:50 01:24:52 01:27:54 01.30:56 01:33:58 i
! 30 v — T 1 ==5.0 b
Strat, Smoke | N I Wiy | ) I ¥ i
] Strat, Sulfate g ‘ V, ({ e el ?u A ! A I T s
at, _g | ‘q,vHu \ W o h S =
Strat. Ash & 3n:d ‘i , ‘:l '5{-‘4 i H{!' \ ‘N i ‘ l'l | f s !'* 552 B
X Strat. Ice & g e i i ‘. ,.*Il.,' hid A R =338 3/
20 1 NAT 3 & ) it "r i (W“%ﬂ g 0w
E STS f 20 4 J (KY 3 Hd ll = A
£ Dusty Mix - -6.0 ¥ o
= < — X g
=15- Dusty Smoke e £ 2 3
£ Smoke g X554 2
v ) Continental Pollution  § £ -85 %
z Saa_salt = 2 2
B Dust e T 104 &
Ice Cloud g - —70: o
S'cooled Cloud z 2 <
(Warm) Liquid Cloud S 54 = f
Clear =159
Attenuated 8 O 181 0 00 18 12 20, do 16 17 06 00 10 12 0k 30 1 12 18
i Surface or sub-surface O-‘ . L lm\ﬂhﬁ' m‘" TR T
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T t t 1 - i - “ |
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brc-2024/09/14-01682B-AC
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cbw-2024/09/02-01495B-AC

ATL_TC_ 2A Simple Classification

2024-09-02 00§57:17 - 01:09:26 UTC

00:5717 01:00:19 01:03:22 01:06:23
30
254
20 1 !
£
-
— 15 -
7
£ » 3
5 \ e IR
I

£1:09:26

Stratospheric Aerosol
Stratospheric Cloud
Aerosol
Ice Cloud
I Liquid Cloud
Clear
Attenuated
Surface or sub-surface

Not retrieved

Continental Pollution

2162 3336 45.07 56.67 68.04 Lat
1330 10.70 153 310 4.57 Lon
ATL_TC__2A Low Resolution Target Classification 2024-09P2 00:57:17 - 01:09:26 UTC
00:57:17 01:00:18 01:03:22 01:06:24 01:09:26
2T Missing Data
Qut of param. space
4 Strat. Smoke
4 Strat. Sulfate
Strat. Ash
R Strat. Ice
204 NAT
,_E, STS
i) Dusty Mix
=i Dusty Smoke
§ Smoke
]
I

45.07

1.53

Ice Cloud

S'cooled Cloud
(Warm) Liquid Cloud
Clear

Attenuated
Surface or sub-surface

simple Classification

Low Resolution Target Classification

Latitude

54°N

53°N

52°N

2024-09-02

[ 01:05:10
Min. Distance:
13.25 km
EC Orbit Samples: 49
e CBW Radius: 20 km
Radius: 100 km Samples: 20
4100 km Samples: 99 X min. dist. coordinates
50 mi Radius: 50 km
I
0° 2°E 4°E 6°E 8°E
Longitude

20

Altitude asl [km]

i M ) ]
00:00 01:00 02:00 03:00 04:00 05:00 06:00
EARLINET cbw NL 2024-09-02 Vol_Lin_Dep_Ratio 355nm
15
= 1
=
i |
L =
2 .
3
02400 030G 040 65:00

Time UT
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cbw-2024/09/02-01495B-AC

EARLINET cbw NL 2024-09-02 Tot_Ati_Backscatter 355nm 'n‘o
ATL_TC_ 2A Simple Classification 2024-09-02 00§57:17 - 01:09:26 UTC . . 20 ; . L 1 =
00:5717 01:00:19 01:03:22 01:06:24 01:09:26 A 2024-09-02 E E %
30+ 54°NF 01:05:10 : :
Stratospheric Aerosol Min. Distance: . "
13.25 km - k
25 Stratospheric Cloud b = k 5
53°N - . = k -
J Aerosol s u " ]
20 $ E . :
T Ice Cloud é k3 = . k
% 154 G S ©1 3 E |
£ 2 Illqmd Cloud 2 % 52°N | 4 s C ;
g . & . y 1" -*-1l : - é : 1
p & Clear z 3 . E o
E " k o
] . b =
Attenuated 51°N § : : ) i
N . L " B
Surface or sub-surface EC Orbit Samples: 49 = £ 1
e CBW Radius: 20 km 5 b |
Nok retrieved Radius: 100 km Samples: 20 - L
50°N —’M_H Samples: 99 X min. dist. coordinates f
2162 336 4507 5667 68.04 Lat Wil | Radius: 50 km o] B M—
¢ . . . . . 00:00 01:00 02:00 03:00 04:00 05:00 06:00
1330 10.70 153 310 4.57 Lon 0 2°E 4B OF 8°E
Longitude EARLINET cbw NL 20240902 Vol_Lin_Dep_Ratio 356nm
ATL_TC_ 2A Low Resolution Target Classification  2024-09-p2  00:57:17 - 01:09:26 UTC ATL_EBD_2A Mie Co-Polar Attenuated Backscatter 355nm  2024-09-02  00:57:17 - 01:09:26 UTC
Otk %0029 10322 sl 010526 00:57:17 01:00:19 01:03:22 01:06:24 01:09:26
304 - 2
Missing Data 30 7 RA W‘r N i 'r h v rIx Yy nm m—nnwl MY rv-[vrvv‘p .-'lr"\;' A , 1 -5.0
iy W‘ T
| Strat. Smoke a0 i it ! " SR f %‘1 f .,} h iy Wv.' v S
Sa Strat. Sulfate § 254 AR ."fl“ ‘ \' " e .J"hw '-1 ‘ ) - 558
£ ol Y .’-\‘ il u '(: "‘E Sl Do Wi 1«';5 i ‘;!Y ‘ 1 58
strat. Ash 2 | 'iﬁ"b‘ ! j h M 5r m Ty by Y ‘ ) T =
, Strat. Ice & e AT ! i A ui‘ }M ‘ 1 TR i g
204 NAT 9 20 4 i\ - y 1 L o
& -6.0 ¥
= ¢ STS f — i <
5 L Dusty Mix z E o
=154 Dusty Smoke @ =154 l -
= Smoke g £ -65 9
] | Continental Pollution  § =4 S
T Sea_salt = & 104 @
. Dust é w70 E
Ice Cloud . o
S'cooled Cloud z | <
(Warm) Liquid Cloud S = s
Clear =759
Attenuated S
Surface or sub-surface 04
-8.0
i S35 1 Rb7 oE oS icat 21.62 33.36 45.07 56.67 68.04 Lat
L0 1090 423 10 ~kal:lo 13.30 10.70 7.53 3.10 -4,57 Lon
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cbw-2024/09/02-01495B-AC

CcBW
20 T T

|— = = +100 km EBD atlid scr = = = -50 km EBD atlid scr = = = -20 km EBD atlid scr HCBW error

20 T T 20 T T 20 | l

18 - 1

16+ E

14 .

N
N

Altitude (km)
3

Altitude (km
Altitude (km)

50 100 0 0.1 0.2 0.3

5 . .
0 0.001 0.002 0.003 0.004 0.005 0 0.1 0.2 0.3 0
Lidar ratio (sr) PLDR

Backscatter coefficient (km'1sr'1) Extinction coefficient (km'1sr'1)
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% Collected all corresponding EarthCARE overpasses and relative measurements for these 16 ACTRIS/EARLINET stations from August to
end of February o 180 ACTRIS/EARLINET measurements

o 93 night-time & 87 day-time

gO‘G%Overall, the results show a good degree of agreement between ATLID and ground-based lidars, the median percentage differences
during night-time and day-time overpasses for the first 3 km, for all stations:

EBD Product

Backscatter coef.

Extinction coef. Lidar Ratio PLDR
Properties/

Hor. averaging day night day night day night day night
[Skm] 20.1 55.9 44 .2 23.1 72.1 152.8
[20km] 88.6 43.1 56.7 38.9 100.0 100.1
[50km] 88.8 38.9 61.9 3.0 100.0 93.6

[100km] 95.8 50.8 63.6 55.1 100.0 100.0

g% Further investigation is needed for depolarization measurement comparisons, particularly during Saharan dust intrusion periods when
values are expected to be higher; use an extinction-weighted averaging!

g‘% In the case of BRC, a thin aerosol layer in the lower troposphere appears to be undetected by ATLID, same for the CBW station layer.

géj%The greater the distance, the larger the differences—but not always the case (INO).

g%Continue gathering data — including low- and medium-resolution variables— for validation of ATLID using as many ground-based

stations as possible from ARES side.
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