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Introduction 50 onv- ) IE*;C! ,54*,4 Qesa

Radiative closure

Evaluation on how well the retrieved atmospheric properties reproduce the observed radiative
measurements

The radiance requirement aims to achieve closure by using EarthCARE'’s cloud and aerosol properties,
along with additional data, to simulate observed radiances as a final validation of the retrieved properties

Radiative transfer results contained in the ACMB-DF product for the radiative closure assessment

Barker, H. W., Cole, J. N. S., Villefranque, N., Qu, Z., Velazquez Blazquez, A., Domenech, C., Mason, S. L., and Hogan, R. J.: Radiative Closure
Assessment of Retrieved Cloud and Aerosol Properties for the EarthCARE Mission: The ACMB-DF Product, Atmos. Meas. Tech., 18, 3095-3107,

https://doi.org/10.5194/amt-18-3095-2025, 2025.

Assessment of the radiative closure — Evolution and Current Status

‘P‘ - EarthCARE Science

https://www.earthcarescience.net/science/radiative-closure

EarthCARE 2026 Science and Validation Workshop | 8 — 12 June 2026 | Rhodes House | Oxford, UK Talk S514 (J. Cole, K. Suzuki) Poster P0O76 (N. Madenach)
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Solar/Thermal unfiltered radiances for each view, L,

[llumination and viewing geometry BM-RAD
ANN* l

ADM**-based + Surface type BM-RAD, X-MET

Cloud cover M-CM
Anisotropic factor for each view, R

!

Solar/Thermal top-of-atmosphere flux for each BBR view, F;

Co-registration at the

reference level + Cloud optical thickness M-COP
(different for SW and LW)

Solar/Thermal combined top-of-atmosphere flux
obtained from the weighted average of the retrieved
radiative fluxes for each BBR telescope

* Artificial Neuronal Network
** Angular Distribution Model

EarthCARE 2026 Science and Validation Workshop | 8 — 12 June 2026 | Rhodes House | Oxford, UK Talk S113 (N. Clerbaux) Poster PO04 (A. Velazquez) 3



Modelled fluxes

% UTokyo gnv

I*I

IRM ECCC

,gjam esa

EUROPEAN SPACE AGENCY

ACMB-DF (ALL-DF)
From ACM-RT...

1D broadband flux profiles

Based on the Independent Column
Approximation (ICA), which assumes
that radiation is not transferred horizontally
to adjacent columns

EC data — RT* sims — radiances/fluxes

Assessment Resolution
(5x21 JSG pixels)

3D solutions of the RT equation

» Used to study the 3d interaction of
radiation with the three phases of water
* Monte Carlo RT algorithm

l l

* Radiative Transfer
** Top-of-atmosphere

« Radiance-to-flux conversion using the :
same methodology as BMA-FLX SW !
algorithm. '

« Comparison to BMA-FLX TOA fluxes

PN Environment and

Lo ECMWF I * I Climate Change Canada
Environnement et
Changement climatique Canada

ALL-RAD  uinwo

Standard Resolution
(10x10 kmZ2 in the BBR grid)

Radiative flux computation with 1D RT

* One-dimensional plane-parallel RT
simulations

« Code of mstrnX
atmospheric profiles.

l output

'« SW Radiative Flux
'« LW Radiative Flux
 «  SW Radiative Heating Rate
'« LW Radiative Heating Rate

_____________________________________________

applied to

.« Aerosol Radiative Effect (ARE)
i » Cloud Radiative Effect (CRE)

___________________________________________________

EarthCARE 2026 Science and Validation Workshop | 8 — 12 June 2026 | Rhodes House | Oxford, UK

Talks S116, S117, T311, S514 (J. Cole, K. Suzuki) 4
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Frame  Latitude start middle Latitude end
(degrees North) = (degrees North) (degrees North) 180° 120°W 60°W 0° 60°E 120°E 180°
. Wy ”
« Crossmatch made using “time A [ s 25
- = C 67.5 northern edge 67.5
- Data from the frame margins is excluded . s ns o oy
F 225, 45 7.5
[l G -67.5 southern edge -67.5
i C h e C k [] H -67.5 ' -45 ¢ -22.5 30°N
« Density plot using BMA-FLX fluxes
s
from both BMA-FLX and ALL-DF
- - 1 30°S
 World maps using coordinates from ALL-DF/ALL-RAD
but surface classification from BMA-FLX
180° 126°w eoLw & 60:°E 12(l)"E 180°
§ 1500 solar flux comparison 13-20 Feb 2026 ‘ \ é 500 thermal flux comparison 13-20 Feb 2026 Surface classification 13-20 Feb 2026 .
% RMSE = 0.00 ,/', 12 2 180° 120°W 60°W 0° 60°E 120°F 180°
§  1250{ MeanDifi= 000 2 ; ;
& Samples = 1866071 yd 2. 400 000 2 103
o 7 o Mean Diff = -0.00 °d
S s 103 g g Samples = 3888694 - o
g 1000 2 £ £
g_ B o= 3001 g
X gq 7 2, g‘c\-l i 102 &
i o 8 750 1025 8 2 £y
b S 2 Zs 2
= 2 g =200 g
< ’ .
= 2 500 o 2 8 2
m = e < al 1
g 100 B 10
§ 250 8 100
E ,/’ === 1.000x < ,z/ === 1.000x
—_ vd === Weighted Regression: y = 1.000x + 0.000 é 73 === Weighted Regression: y = 1.000x + -0.000
S 0 : : . 100 g . - 100
250 500 750 1000 1250 1500 e} 100 200 300 400 500
BBR effective flux solar BBR effective flux thermal ¢
[W m-2] [Wm-2] ! i ' i '
180° 120°W 60°W 0° 60°E 120°E 180°
ALL-DF ALL-DF
EarthCARE 2026 Science and Validation Workshop | 8 — 12 June 2026 | Rhodes House | Oxford, UK e R S —— e

bodies

Bare soil snow ice snow



flux up solar 1d [W m-2]

effective flux solar 3d [W m-2]

BMA-FLX baseline

ALL-DF baseline

8-10 Dec 2024

Under investigation

AA, AA

ALL-DF area for improvement

ALL-DF inputs area for improvement

14-16 Jan 2025

AB, AB
5-7 Jun 2025

okvo B4 vl

IRM ECCC

-:é,.

Lpxa  Qoesa
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BMA-FLX area for improvement

BA, BA
10-12 Jul 2025

+140k 1d samples!!!

BC, BC
13-20 Feb 2026

solar flux comparison 08-10 Dec 2024 solar flux comparison 14-16 Jan 2025 i solar flux comparison 05-07 Jun 2025 > solar flux comparison 10-12 Jul 2025 solar flux comparison 13-20 Feb 2026
1400 1on RMSE = 101.48 1400 3 101 1400 RMSE = 41.36 d 10]
RMSE = 69.14 - SE = 01 RMSE = 48.58 MSE corr = 40.90
RMSE corr = 66.41 1 d . RMSE corr = 74.46 ) 1 = 51.66 1 d RMSE corr = 44.53 B 1
1200] HemSot oo Eemiiex 1d y 1200{ N8l 1200] Smsioe”  1d ) BRI
A o~ 7 P — =
E=69.1 e , ' = ; - 5 E=57.01 - E =48. 5 .
| RMSE=69.14 w, Zueo RMSE=10148 ws Tino| RMSE=57.0 02 T 10| RMISE =48.5 T 3
2 2 | e a a2 25 a2
s g 3 L 5 £ a0 § = g2 800 2 B
800 2 .~ 800 2 o 2 < 800 : o o . 2
B b -] b - e o i ; e — g 5
3 @ Koy E o = o o i e b E g
600 S -E 2 600 o -E < 600 -g £ 600 .g < 600 £
102 & 3 10,2 2 : 103 7 e 2 1013
] A
400 % 400 2 400 & 100 2 400 4
2 = . 5
200 200 200 200 L 200 % .
SO0 _— 1.00( S
5 -§- \l\::i;::wu Regression: y = 0.863x + 9.734 4 wmq»:(wu Regression: y = 0.800x + 20.035 166 P -—- ngh\wd y = 1.088x + 6,627 1 5 \I‘:z‘:‘\wd Regression: y = 1.107x + 18,731 o -~ Weighted Regression: y = 1.030x + -5.685 165
0 100 0= 0 100
0 200 400 600 800 1000 1200 1400 200 400 600 800 1000 1200 1400 0 200 400 600 800 1000 1200 1400 0 200 400 600 800 1000 1200 1400 0 200 400 600 800 1000 1200 1400
BBR effective flux solar [W m-2] BBR effective flux solar [W m-2] BBR effective flux solar [W m-2] BBR effective flux solar [W m-2] BBR effective flux solar [W m-2]
solar flux comparison 08-10 Dec 2024 - solar flux comparison 14-16 Jan 2025 &b solar flux comparison 05-07 Jun 2025 1400 solar flux comparison 10-12 Jul 2025 solar flux comparison 13-20 Feb 2026 -
100 . ] 0
SE = 104.5! . SE = 46, 14001 RMSE = 4043
1200 o RMSE corr & 77.24 3d ’ 80 1400 b D - el Ve 3d P r\(,.uszﬁmr'- 378 3d
N N 12001 Sampres = 1684 ¢ N Mean Diff = -19.98 3d 40 &8 1200 Mean Dift =-1357 o Samples = 70649
12004 Semples = 1504 & P 79 L 1000  Sempies=1449 & Samples = 27744 & 1200
© ¢ |RMSE=104.58 -~ | g £ z
1000 = 1000 it = B . 1000 g | S =
34 = J 5 i} g8 -2 102
z 3 ; a 5 1000 0 = 23 10 ;
60 8§ & 800 50 & 5 g g 800 & £ s00 2
800 g 0 o S 800 a g 8 < &
g 5 103 a g 2 2 5 2
2 % 600 2 % 600
600 . 0 § & E E o0 20E B B & oo g
" oy z 2 30Z o A 0.2 ® 1012
400 2, 2 o A0 Z 400 Z 400 5 400
e 20 © 2 , ] X
P2 o = 20 & 1} = 10 ' ; =1 =
» RMSE = 68.25 - E RMSE = 38.44 & 20 RMSE = 46.12 . _ RMSE =40.43
1.000; - 1.000; x
ok -— Wclqhxlcd Regression: y = 0.896x + -26.824 0k === "Weighted Regression: y = 0.835x + -23.578 A o :\'Sgﬁ:w Regression: y = 0.994x + -19.843 \Wxgl:wd Regression: y = 0.969x +-9.917 100 okt === Weighted Regression: y = 0.967x + -2.823 100
0 200 400 600 800 1000 1200 1400 0 200 400 !300 800 1000 1200 1400 00 200 400 600 800 1000 1200 1400 0 200 400 600 800 1000 1200 1400 0 200 400 6.00 800 1000 1200 1400
BBR effective flux solar [W m-2] BBR effective flux solar [W m-2] BBR effective flux solar [W m-2] BBR effective flux solar [W m-2] BBR effective flux solar [W m-2]
—_—)
three-day period +26k 3d samples!!! one-week period
. . . . H 0,
EarthCARE 2026 Science and Validation Workshop | 8 — 12 June 2026 | Rhodes House | Oxford, UK 19 Nov 2025: BBR operations reduced to 25% <«—— 6
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Thermal Closure Throughout the Mission® gy M1 s @esa

BMA-FLX baseline ALL-DF area for improvement BMA-FLX area for improvement
Under investigation

ALL-DF baseline ALL-DF inputs area for improvement

AA, AA AB, AB BA, BA BC, BC
Q
8-10 Dec 2024 14-16 Jan 2025 5-7 Jun 2025 10-12 Jul 2025 13-20 Feb 2026 %

thermal flux comparison 08-10 Dec 2024 thermal flux cnmpanson“-l(i]an 2025 thermal flux comparison 05-07 Jun 2025 thermal flux comparison 10-12 Jul 2025 thermal flux comparison 13-20 Feb 2026
- i *’ . 10? " %
—_— o 400w - a00{ mmmots, IME 102 4001 myse =00 an ™
400 Mean Diff = 10,00 Mean Diff = 16.07 Mean Diff = Mean Diff = 2.16 RMSR coer w B0 >
~ Samples = 1732259 };‘ 350 Samples = 1743663 = g5 Stes= 134031 9 = 350 Samples = 1802208 y o 350 Samples — 3682533 ,:'
& 350 gt & b b 3
1d 2 = 300 1d o £ 300 1d o g 1d o £ 300 1d
£ 300 g 8 = 2 = 300 = g
= 2 3 = n 2 w B A
[ & =
= 250 g =0 g 3220 g  Z2s0 g = 250 g
@ a = " — "
= B © " 1 © — P
g 566 10! 8 g 200 100 8 £ 200 10 é g 200 lolé g 200 101 8
5 g g5 g 5] 5] g
“ 150 s 5180 2 5150 Z  £150 Z 2150 E
5 3 % 4
= = »
% 100 ¥ 100 & 100 & 100 5 100
= = / P 4 - — =
& RMSE =14.90 & | RMSE = 26.24 RMSE =7.52 RMSE =6.78 RMSE =6.50
- 1.000x 50 ,/’, 4 -=- 1.000x 1:000% ) 10008 30 Aot
5 === Weighted Regression: y = 0.944x + 21.857 - . ~ === Weighted Regression: y = 0.938x + 22.947 igd 0 === Weighted Regression: y = 0.980x + 6.117 100 o === Weighted Regression: y = 0.990x + 4.813 100 -~ Weighted Regression: y = 0.994x + 4.093
0 100 200 300 400 10 % 100 200 300 400 9 0 100 200 300 400 0 100 200 300 400 % 100 260 300 200 10°
. & BBR effective flux thermal [W m-2] BBR effective flux thermal [W m-2] .
BBR effective flux up thermal [W m-2] BBR effective flux up thermal [W m-2] BBR effective flux thermal [W m-2]
thermal flux comparison 08-10 Dec 2024 thermal flux comparison 14-16 Jan 2025 thermal flux comparison 05-07 Jun 2025 thermal flux comparison 10-12 Jul 2025 thermal flux comparison 13-20 Feb 2026
400 SE = 14.6 400 SE = 25 - /'J —_ RMSE = 6.10 102 — 4001 pysE =605 >
N RMSE con o 3171 N RM%D- ; 'allzjzlm 2001 RN creoss P = 400 ;{'Msh;)_c;;rl S8 r\g RMSE corr ra
. lean Dff = . an Di 2 h =-1.37 - lean Dif 53 Me: = L
£ 3507 Samples 68318 £ 3501 Samples = 72092 =] 350 s 63055 g 350 Stmpes 81607 ; 3501 Samples = 176275
z z = z z
| 3d £ 3 g g 3 g g 3d I R e 2
2 o a — —
T 250 5 S 5 8 & < 5 < 250 = o
g wa E 10! E‘- g0 Lot & 5250 g- 5 T o
T
% 200 g 5 2 % 200 g < 200 10! 2 b=} 209 2
] E ¥ g x g X g 5 g
& 150 2 & 2 E150 2 &1s0 2 g 150 3
T 3
E 100 E .g 100 E 100 F E 100
P} _ — = © 2 =
g RMSE =14.68 2 RMSE =25.81 g RMSE =7.28 3 RMSE =6.10 & RMSE =6.05
B 50 - 1.000x k) - 1.000x % 50 1.000x T 50 /" == 1.000x B 50 1.000x
g === Weighted Regression: y = 0.940x + 19.078 i ’ = Weighted Regression: y = 0.937x + 19.877 160 === Weighted Regression: y = 0.980x + 3.974 o >4 === Weighted Regression: y = 0.987x + 2.877 100 o === Weighted Regression: y = 0.981x + 5.067
0
% 100 200 300 400 10 % 100 200 300 400 9% 100 200 300 200 19 0 100 200 300 400 0 100 200 300 400
BBR effective flux up thermal [W m-2] BBR effective flux up thermal [W m-2] BBR effective flux thermal [W m-2] BBR effective flux thermal [W m-2] BBR effective flux thermal [W m-2]
three-day period one-week period

EarthCARE 2026 Science and Validation Workshop | 8 — 12 June 2026 | Rhodes House | Oxford, UK 19 Nov 2025: BBR operations reduced to 25% <«——! 7
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Closure Throughout the Mission ,; i o M !;"C! 44%4 Cesa

AC: ACM-COM improved liquid AC: ACM-CAP updated ice size AC: ACM-RT improved thermal radiance AC: BM-RAD
clouds and ice cloud profiles distribution and optics assumptions and 3D solar Monte Carlo RT model improved SW
calculations

RMSE ACMB-DF/BMA-FLX TOA fluxes [Wm-?]
AB: M-CLD

ool cerea

retrievals over
desert Solar Thermal

AD: ACM-CAP
ALL-DF 1d #1d  ALL-DF3d  #3d  ALLDF1d  #1d  ALLDF3d  #3d tuning of
8-10 Dec 2024 (AA) 69.14 ~790k 68.25 ~1.5k 14.90 ~1.7M 14.68 ~70k configuration
he BM':’?&, 14-16 Jan 2025 (AA) 101.48 ~830k 104.58 ~1.7k 26.24 ~1.7M 25.81 ~70k parameters
Improve relating to ice
calculations 5-7 Jun 2025 (AB) 57.01 ~550k 38.44 ~1.5k 7.52 ~1.4M 7.28 ~60k and liquid
10-12 Jul 2025 (BA) 48.58 ~700k 46.12 ~30k 6.78 ~1.8M 6.10 ~80k clouds
13-20 Feb 2026 (BC 41.36 ~18M | 4043 | -~70k | 650 | ~am | 605 | ~180k
2B, BB: BAFLX (BC) EN Y 130k |
improvement of Baseline CA: already in preparation... L2 reprocessing happening in the Fall 2026

the solar flux

coregistration BC: ACM-RT fixed

BA: ACM-RT increase on BC: ACM-CAP improved quality BC: ACM-RT improved use of treatment of sea-ice
solar and thermal 3D RT data of retrievals in ice clouds aerosol and cloud inputs

For more information on baseline changes, check the product disclaimers in the EarthCARE Product Data Handbook

EarthCARE 2026 Science and Validation Workshop | 8 — 12 June 2026 | Rhodes House | Oxford, UK 8
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Cloud cover

Day and night frames (A-H)

Baselines Time period (one month)
« BMA-FLX baseline BC 01 Dec 2025 - 31 Jan 2026
* ALL-DF baseline BC (BBR reduced operations
 ALL-RAD baseline BA + airborne campaigns)

SZA < 90°

Surface classification

180° 120°W 60°W 0 60°E 120°E 180°

No retrievals over
sea-ice regions

C

SZA > 90°
180° 120°W 60°W 0° 60°E 120°E 180°
Water Forests Savannahs Grasslands Shrubs Deserts/ Permanent Sea Fresh 180° 120°W 60°W 0° 60°E 120°E 180°
bodies Bare soil snow ice snow
Clear Partly covered Mostly covered Overcast

EarthCARE 2026 Science and Validation Workshop | 8 — 12 June 2026 | Rhodes House | Oxford, UK |mprovements in M-CLD!! (8112 A. Hu nerbein) 9
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BMA-FLX area of interest ALL-DF area for improvement ALL-DF inputs area of interest Under investigation
solar flux comparison 01 Dec 2025 - 31 Jan 2026 solar flux comparison 01 Dec 2025 - 31 Jan 2026 1400 =olardluxicomparison/01 Dec:2025-31 Jan 2026 P
% ’ 4 3
1400 P 10 ok 103 RMSE = 52.35 & 10
RMSE = 47.00 16001 RmsE = 41.90 7 = RMSE core = 52.07 ¥
RMSE corr = 47.11 pa— RMSE corr = 39.18 h Mean Diff = -1.28 2+
Mean Diff = -0.72 ~ Mean Diff = -13.88 & 12001 samples = 513247 o
1200 Samples = 5782923 é 1400 Samples = 222482 3 /',’
[ ) — '
) RMSE =47.00 = 1,00/ RMSE =41.90 o 1000] RMSE=52.35 .
S 1000 102.5 - 2;5 [} 102_Q
= 2 ™ 10 2 =
= 5 +, 1000 5 T 800 2
- 800 =% = Io% S 5
= g % 800 g @ 2
SO LAR 3 600 2 » 2 ; 600 g
E : 3 : : e
G 10'Z g ¥ 10'z £ 400 1=
3 400 2 B
« jg 400 ®
<
& o 200
200 @ 200 T = ~- 1.000x )
Assessment J -{- Weighted Regression: y = 1.017x + -4.431 -- Weighted Regression: y = 0.973x + -3.266 0 — Nelghted Retrosion y = DA S LA 100
. 04 100 0+ " : v - 100
Resolut|0n 0 200 400 600 800 1000 1200 1400 0 250 500 750 1000 1250 1500 g Z%OBRt%?eth\?g ﬂu?(ogolalrof\(l)v nlfg;) 1400 Sta nd a'rd
BBR effective flux solar [W m-2] BBR effective flux solar [W m-2] Resolution
thermal flux comparison 01 Dec 2025 - 31 Jan 2026 thermal flux comparison 01 Dec 2025 - 31 Jan 2026 therma Puycomparisoni0} Dec 2025l Jan 2020 7
i =56 y 102 _ RMSE = 10.46 ’/’ 102
4001  RMSE conr = 5.44 102 N 4001 RMSE conr = 538 & ™ 400 Moan Diff= 4,64 4
Mean Diff = 2.59 = Mean Diff = 0.49 Al : Samples = 1085752
Samples = 12424688 & Samples = 564120 g
: oy o =
E 300 g & 300 £ > 300 3
E‘ 2 ) 5 a 5
3 250 @
= 250 2 : B g 5
THERMAL = 5 g 10' 8 % 10' 2
g 200 10! < 200 2 K 200 —g
3 g 8, g = 5
S 150 = &= 150 Z. @ Z
X 14 p=]
= 100 & 100 © 100
- RMSE =6.11 2 2 RMSE =5.61 }z, RMSE =10.46
50 52 e @ 50 P ~=- 1.000x P 00 ’ " S
,ﬁf - V\“‘eighted Regression: y = 0.984x + 6.240 557 === Weighted Regression: y = 0.975x + 6.358 o 0 === Weighted Regression: y = 0.997x + 6.299 100
4 0 0 r T + - 10
% 100 200 300 400 = 0 100 200 300 400 0 100, . 200 800 400
BBR effective flux thermal [W m-2] BBR effective flux thermal [W m-2] BBR effective flux thermal [W m-2]

EarthCARE 2026 Science and Validation Workshop | 8 — 12 June 2026 | Rhodes House | Oxford, UK 10
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BMA-FLX area of interest SOLAR ALL-DF inputs area of interest THERMAL Under investigation

solar flux comparison 01 Dec 2025 - 31 Jan 2026 ' solar flux comparison 01 Dec 2025 - 31 Jan 2026 - thermal flux comparison 01 Dec 2025 - 31 Jan 2026 thermal flux comparison 01 Dec 2025 - 31 Jan 2026
e RMSE corr ~ 47.11 N 100 BMSE = 52.35 & 1 RMSE = 6.1 RMSE = 5.61 ”””/; 107
ortm 4T — % & = 6. . — =5, B
1200{ A5z Y 1200] MempELEY 100w o A0 Mg v
Samples = 578292 & 12001 samples = 513247 /;, _ Samples = 12424688 / g 350 Samples = 564120
) = E RMSE =52.35 & 350 g
~ 1000 RMSE = 47.00 o © 1000 a g P bt
8 1023 = 28 300 4 g 3 300 g
= - 105 = §F 3 £
= = 5
- Bhans & & 800 2 T 250 g g 250 g
E g % g E 8 & 10' g
< 600 g % 600 2 g 200 10! § S 200 =
= = % £ %
3 E] E] 5] ]
% wez F 1012 S 150 = & 150 5
= 400 2 400 = 4 5 Z
=B 5 >
ks & 100 2 100 —
200 2 200 A RMSE =6.11 3 . RMSE =5.61
feighted Regression: y = 1.017x + -4.431 " i ” 80 A === 1.000x © 50 P 4 === 1.000x
0 - — 2 — 100 0 Welghted Regression.y = 0.9872 + 1474 100 ;5 ~—-- Weighted Regression: y = 0.984x + 6.240 P --- Weighted Regression: y = 0.975x + 6.358 i
0
O 200 400, 600; 800 . 1000 1200: 1400 0 200 400 600 800 1000 1200 1400 %% 100 200 300 400 = % 100 200 300 400 =
BBR effective flux solar [W m-2] BBR effective flux solar [W m-2] BBR effective flux thermal [W m-2] BBR effective flux thermal [W m-2]
solar flux comparison 01 Dec 2025 - 31 Jan 2026 solar flux comparison 01 Dec 2025 - 31 Jan 2026 thermal flux comparison 01 Dec 2025 - 31 Jan 2026 thermal flux comparison 01 Dec 2025 - 31 Jan 2026
1400 7 103 1400{ 163 - - P i
RMSE = 40.53 P - RMSE = 47.09 - 400 RusE=s88 102 — 400 RMSE=537 #
RMSE corr = 39.93 s o~ RMSE corr = 47.07 4 RMSE corr = 5.20 o RMSE corr = 5.14 /,*’
Mean DIff = 1.98 et ) Mean Diff = 0.30 y Mean Dff = 2.56 ) Mean Diff = 0.45 >
12007 samples = 5525614 P g 12001  samples = 490750 % i Samples = 12416545 i g 350 Stmpies = 563747
— 4 - o
= RMSE = 40.53 £ | RMSE =47.09 ; p P =
g 1000 E 201000 j= 300 : £ = 300 £
s 1023 E 1028 =3 4 i =
I = [
= 800 8 £ s00 g T 250 8 £ 250 8
5]
et o 2 S — " @ 1k
= 2 » 2 £ 200 100 8 = 200 10' @
s %00 g joo E 5 E % g
=
z 1012 b 1012 < 150 2 & 150 =
2 400 £ 400 % 2 .
= 100 i
] = 8 _
g P RMSE =5.88 S y RMSE =5.37
200 @ 200 50 4 g 50 Wi
=3 1.000x L - 1.000x P -== 1.000x [ W ~=- 1.000x
Weighted Regression: y = 1.030x + -5.555 -~ Weighted Regression: y = 0.996x + 0.754 v -=- Weighted Regression: y = 0.984x + 6.240 v === Weighted Regression: y = 0.975x + 6.356
04 100 0 10° 0 10° 0 10°
0 200 400 600 800 1000 1200 1400 0 200 400 600 800 1000 1200 1400 0 100 200 300 400 0 100 ) 200 300 400
BBR effective flux solar [W m-2] BBR effective flux solar [W m-2] BBR effective flux thermal [W m-2] BBR effective flux thermal [W m-2]
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Current status — statistics

EUROPEAN SPACE AGENCY

SW RMSE Means 01 Dec 2025 - 31 Jan 2026

Solar Radiative Closure Distribution 01 Dec 2025 - 31 Jan 2026
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Current status — examples

SOLAR

Top-of-atmosphere solar flux (10110D)
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EUROPEAN SPACE AGENCY

THERMAL

Top-of-atmosphere thermal flux (10107H)
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EUROPEAN SPACE AGENCY

Current status suioso v I IE‘C*C! ;gam Qesa

Combined flux statistics

One-month data: 01 December 2025 — 31 January 2026

Solar Thermal
Baseline stats ALL-DF1d ALL-DF3d ALL-RAD ALL-DF1d ALL-DF3d ALL-RAD
5782 923 222 482 513247 12424 688 564 120 1085 752

oo cuscrun O S S G MSE

Mean diff Wm-] -0.72 -13.88 -1.28 2.59 0.49
# 5525614 TBD 490 750 12 416 545 563 747
- 2 [ESN ___
cormaiion RMSE [Wm?] TBD -
Mean diff [Wm-2] 1.98 TBD 0.30 2.56
{ t t t
Standard Resolution

Assessment Resolution —‘

TBD

Currently not available. To be redone when
the ALL-DF processor is updated Note that not all the updates have been possible to reproduce in this analysis,
meaning that the RMSEs will be lower in baseline CA
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EUROPEAN SPACE AGENCY

Summary s gnv M |E§'C! ,549\94 Qesa

* In general, the agreement between ALL-DF/ALL-RAD and BMA-FLX solar and thermal fluxes is good, being slightly better
the comparison between ALL-DF and BMA-FLX

« Both solar and thermal RMSEs are continuously improving, with current solar RMSEs around 40 Wm-2 and thermal
RMSEs around 10 Wm-
« Continuous improvement of retrievals, radiative transfer, and inputs
« The major features have been solved, now dealing with minor updates

* Note that the BBR is taking measurements 25% of the time to extend its lifetime. Next BBR NOMINAL mode: 2026/06/16

° Currently worki ng on alternatives to perform the closure Wednesday 17 June There will be two talks, both lasting approximately 20-25 minutes, by
When BBR iS not nominal 2026 1. Yudai Ezaki (Tohoku University): "Observation-Based Assessment of
’ Three-Dimensional Radiative Transfer Effects with EarthCARE"
. . 10:00 CEST, 17:00 JST, 04:00 .
« More about 3D RT effects in the next EarthCARE Science EDT 2- Gregor Walter (TROPOS). ,
. mpact o adiative Effects on Ear etrievals
Seminar! ! "T t of 3D Rad Eff EarthCARE Ret Is"
| LA
* Analysis to be repeated when the full mission is reprocessed with latest updates Future work

» Addition of 1D ALL-RAD comparison plots in the Assessment Resolution (when available)

« Addition of 3D comparison plots using the Research Product by JAXA (when available)
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Thank youl!
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csalas@gmv.com

Carla Salas, Irene Hidalgo — GMV-ES
Almudena Velazquez, Edward Baudrez, Nicolas Clerbaux — RMIB .
Jason Cole, Howard Barker — ECCC anv ‘ I*I
Kentaroh Suzuki-san, Takashi Nagao-san — Utokyo % UTokyo IRM Eccc
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