ICAP 2026 Meeting, Bonn (Germany), 10-12 June 2026

" EarthCARE

White Dragon

i, EOP -GMQ

£

CECMWF  TRopos| ‘ _ “onb half of : and JAXA Science teams

. = TR XADS “CPR_prc
O ESA EarthCARE DISC

EarthCARE Project, thhtOperaHegsSé’gment Payload and Data Ground Systems

‘ .
— o

= s =

> THE EUROPEAN SPACE AGENCY
. =




3 N
4 (Beas

e

e

‘W8% ESA Earth Explorer6é: EarthCARE  Axa Eesa

7

- o - . . R EarthCARE launch 4pea Eesa
Earth Cloud Aerosol & Radiation Exploisrthe Argest and most ~ § A oot vandntiitg o o
O2YLJX SE 9 NUK 9ELIX 2NBENJ al St A . onmem. * ik \ |
| [ 2D days/ \17.2m
TG g i QU e\ SIS
Purpose: . . B TR e {2200k,
A Toimprove our understanding of cloud, aerosol and precipitati weght /)
processes and their radiative impact. | | § °4 © Yeeed 93
A Use synergy of active and passive instrumentsravide the (- = toundtaons for scnce ara o A leS mm T
. o o 3 KIRUNA (SWEDEN) and INUVIK (CANADA) = Sun smg:tronuus
most accurate profiles of cloud, aerosol and precipitation | B A - 10
A Toperform radiative closuras part of the core mission. | / ", mikms ieime
A To provide neareaktime observations for assimilation into | EarthCARE key facts

weather forecast modelBh{ S Recént progress on aerosol

N - e o > Assimilation of EarthCARE radar and lidar
NEFt SOuUl YOS laaAYAtlFTUAZY AY

(expectation!!)
il ATLID total backscatter |

Joint venture withJAXA providing the CPR radar

| Aver;md ATLIDV
Space segment prim&irbus Defence and Space Wwith a ‘
consortium of over 75 companies
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Ground segment prim&NMI| (NL)with a consortium of 17
companies (ESA EarthCARE Data & Innovation Science Cluster,
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CPRdoud Proflllng Radar
A Frst spaceborn Dopplercloudradar
A Frequency94 GHz

A Resolution: 0.65km (croggack) x 1km (along
track), vertical 400 m

ATLIDAtmosphericLidar

A HighspectralresolutionLidar(discriminates
Mie and Rayleigh scattering components)

A UVLidar:355nm, repetition rate 51 Hz
emitted energy38mJ

A Resolution: 30 m IFOV sampled at 100 m
Intervals along track, vertical 100 m

BBR Broad-Band Radiometer

MSt Multi-Spectral Imager A Directradiancemeasurements
A Pushbroomscannercrosstrack observation A 2-bands:ShortWave (0.2-3.8um) and Totalwave (0.2-50pm)
A 7-bandsin the 0.6-12um range A 3directionpointing (Forward/Nadir/Backward)

A Wideswath (150km) with 500m resolution A 10km resolution
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EarthCARE 2yrs in orbit:

A Mission status
A Product status

er bonuses




Mission Status v esa

Adapted from EarthCARE SIORB

T T T T
250 —— Predicted solar activity at 05th percentile |

—— Predicted solar activity at 50th percentile

= —— Predicted solar activity at 95th percentile
N~
y /|
e ¥ 4 200 \h“"'-—--.
enarios. |

-~ 5 (

i 2* RS

:‘y ars-C

Propellant mass [kg]

o 100
s j’ - K
50 N\
0
2026 2028 2030 2032 2034 2036 2038 2040

BER Timeline: Active, Standby, and Events

Label
B EBEEBER Active
BER Standby

May 10 May 17 May 24 May 31 Jun7 Jun 14 Jun 21
2026

Date/Time (UTC)



https://earth.esa.int/eogateway/news/earthcare-s-bbr-instrument-life-extending-operations
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ESA/JAXA activities since
launch (28 May 2024):
A3 Satellite IrOrbit
Performance (SIOP)
meetings; 4th planned for

CPR Level 2a ATLID Level 2a MSI Level 2a BBR Level 2b Oct 2026

Radar echo product, feature Feature mask and target Cloud mask, cloud micro Unfiltered top-of-atmosphere A3 Quality Working

mask, cloud type, liquid and classificationextinction, physical parameters, cloud radiances, shortvave and

ice cloud properties, vertical backscattei& depol. profiles, top height, aerosol | longwave fluxes Groups (QWG); 4th

motion, rain and snow | aerosol propertiesice cloud parameters, ... Products are enhanced by planned for Sept 2026
estimates, ... RIGEEIS | J using MS| | A4 Science and Validation

| . i 7
) Workshops
Synergistic Level 2b
Target classificatiorgloud& | |

aerosol profilesitx-4 S O { X

3D S@nes Construction

Three and four- E :
xpand syrretrievals across

Sensor synergy 0Ny Ol dzaiAy3d a{LT FnnohRSs
Comparison of calculated

Products!

fluxes and radiances to BBR
observations

calculated radiances, fluxes,

heating rate profiles

https://earthcarehandbook.earth.esa.int/cataloque/index



https://earthcarehandbook.earth.esa.int/catalogue/index

Product Status: reprocessing

C 1st reprocessing campaiggcompleted in Dec 2025 2 - 9 arcse

C 2nd reprocessing campaiguianned for release by Dec 2026 (tentative

SChedule) 72"?“7"W 56°W 55W 54°W 53W ° - 52°W 51°W - 500‘9’2“N —>2000
Processors Reprocessed data

jun- jul-aug- sep- okt-nov- dec- jan- feb- mrt- apr-mei- jun- jul-

26 26 26 26 26 26 26 27 27 27 27 27 27 27 ] | | ] === = E
L1-ESA EA 2570 ‘ i | i - . i . | 77500%
L1-JaxA E:przvﬂw '26 = ’ " N | " —
L2a-ESA — | . 1 £ P
L2b-ESA E: ‘ ; I
LE-JAXA pr = Nw '26 69ﬂg‘T"W 56°W 55°W 54°W 53°W 52°W 51W 50"\?\!9“N 2
A Processors updatés forward processing and 2nd reprocessing \ : AW3P$!9 - 4 arcsec £

min. height: -30.0 m, max. height: 2293.0 m

(baselineBCH / ! 0¥ el
A" Updates includeew DEM (ACE2 to AW3D30), new MSI VIS vicariot ~ '
calibration, new handling of ATLID hot pixels, format changes, bug

(GPS outages, etc.), improveepolarization rationew surface BRDF | ™
and sedimentation velocity, etc.
A Updated processors

50°W —1
72°N

o
height [m]

U CPRGL1, GAPC, RO, €LD

U ATLIDAL1, AFM, APRO, A AY L‘:

U MSE M-L1, MCLD e

i BBRBMRAD West Greenland
U SynergyAM-COL, BMALX, AGC, ACMCAP, ACNCOM,

ACMB3D, ACMRT, ACMBF



Note on ATLID improvements in:baseline.CA

(credit: Dave Donovan & “Athena A. Floutsi)

: ace detection and higher alti performanc
on of diffuse attenuation coeff|C|el_nt using Rayleigh
hannel.
proved particles sizes in Mwatterlng correction. v
A Better cloud screeningb edu contamln on of aerosc

backscatters/e &ctlons & M ra’ftand consistent

ansfer correction

aerosol classi , G

18 Sep 2024 18 Sep 2024
13:46 13:48 13:50 13:52 13:54 (UTC) 13:46 13:48 13:50 13:52 13:54 (UTC)
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MSI Aerosol Optical Depth
(credit: Larisa Sogacheva,/ EM)

Validation with AERONET

MSI AOD670 aod 202602

MSI AOD 670 BC
2025.11-2026.02

y = 0.08+0,28%
N=949 - 10
R=06
,=0.004
“rms =0.12

0.2 0.4
AERONET AOD 675




— Difference between ESA arid JAXA products

' (credit: Shobha Kondragunta® =STC)
Comparison of_ ESA/JAXA ATLID Products- :

NOAA-21/VIIRS Aerosol Detection (v3r2) 02 Apr 2026

* Main difference is detection in dust-dominant regions:

* JAXA's ATLID product detects dust
* ESA’s ATLID product detects dust mixed with other aerosols

roy

EarthCare ATLAERVWVWHM  WIRS ADPF DUST SO KE
I N o4 s O T - - L= L . L -
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since Apr 2026, see:
https://explorer.maap.eo.esa.int

AEarthCARE Product Algorithm Laboratdxly
collaborative environment linked to MAAP, see
https://earthcare.pal.maap.eo.esa.int

A1lst EarthCARE MAARckathonheld in April

2026 at ESA ESRIN, 2nd Hackathon during thi

Oxford Cal/Val workshop (June 2026)

s

{cesa

European Space Agency

> Data Disseminati

AData disseminatiortransferred to ESA MAAP Quick Guideadded in Apr 20

= PR S
o > 4 N
< » ) 2 ~ 4
; 5 ) v
SOy Py b |
ey = (e > 4y
) »
- N

products and repeated parameters:
https://earthcarehandbook.earth.esa.int/cataloque/index?tab=qumkides

260 guide the users through the extensive set of

Product
List

FILTERS

All product types

All instruments

All geometries

Al retrievals

All properties

QUICK GUIDES

Quick
Guides

v

| EarthCARE Product Data Handbook catalogue

Quick Guides help you find the right EarthCARE products for your scientific
needs.

Each Quick Guide focuses on a specific atmospheric or surface retrieval topic and recommends which
products to use.

Use the filters to narrow down the list by product type, instrument, geometry, retrieval, or physical
property, then select a Quick Guide from the list to view its content.

1. Select one or more filters to focus the list
2. Find the Quick Guide you need
3. Click a Quick Guide to read the recommendations

You can also filter Quick Guides by their name.

hy32Ay3 AYLNROSYSyYyda
https://earth.esa.int/eogateway/missions/earthcare/data/datquality

Table of contents

Data Quality
Quality Control Reports
Quarterly Monitonng Reports
Product Availability
BBR Operations
Quality Control Disclaimers
ATLID Hot Pixe
GPS Dutage
Reprocessing Quality Updates
Overpass Information

Calibration/Validation

2F afit N2 RdzO



https://explorer.maap.eo.esa.int/
https://earthcare.pal.maap.eo.esa.int/
https://earthcarehandbook.earth.esa.int/catalogue/index?tab=quick-guides
https://earthcarehandbook.earth.esa.int/catalogue/index?tab=quick-guides
https://earthcarehandbook.earth.esa.int/catalogue/index?tab=quick-guides
https://earthcarehandbook.earth.esa.int/catalogue/index?tab=quick-guides
https://earth.esa.int/eogateway/missions/earthcare/data/data-quality
https://earth.esa.int/eogateway/missions/earthcare/data/data-quality
https://earth.esa.int/eogateway/missions/earthcare/data/data-quality
https://earth.esa.int/eogateway/missions/earthcare/data/data-quality

=1

Cal/Val Status

A Large number ofirborne
campaignshave and wilprovide
an abundantnumber of underflight
comparisons.

A Additionally, severafield
campaignscombining multiple
platforms to capture specific
weather and aerosol regimes. ®

p ;l.‘j[ (’ FL.&:\ oT r\[.gjrltBL'\th
A Longterm observations of clouds CIX — = e Aircraft tracks
3 7 oo e b —— " to validate EarthCARE data
aerosols, and radiation from o L POSTUASSTRO e during 2024-2025

ground-based sitege.g. Cabauw;
ACTRIS, etc.) are used for routine : _ = 457
validation. 63 underflight during commissioning phase,

100up to September2025,144 at present!
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ESA Earth Explorers
CEER 1,128 followers
EarthCARE monthly Science Seminars started on 15 April 2026, see 1mo - ®
httDS://WWW.earthcareSCience.net/seminars Spread the word: ESA's Earth Explorers are here on Linkedin!

Check in for the latest results, data releases, operational updates, cal/val campaigns,

UpCOming seminar community insights, success stories and upcoming events.

We'll also highlight how our diverse and versatile satellite missions are blazing a trail
in Earth observation - often working together in unique and unforeseen ways to

Wednesday 17 June 2026 There will be two talks, both lasting approximately 20-25 minutes, by
10:00 CEST 17:00 JST 04:00 EDT 1. Yudai EzakKi (Tohoku University): "Observation-Based Assessment of Three-Dimensional study all aspects of our Earth system, from deep within its core right out to the
, , Radiative Transfer Effects with EarthCARE" farthest stretches of the atmosphere.

2. Gregor Walter (TROPOS):
"Impact of 3D Radiative Effects on EarthCARE Retrievals" A little introduction to our pioneering science missions for Earth

https://Inkd.in/eTyq5iBc

Teams link:

Join: https://teams.microsoft.com/meet/369076324646327?p=PGf1xJYCD117j7{9Tj

Meeting ID: 369 076 324 646 327 el & @ esa

Passcode: hi3Dg3Gd

© THE SURPEAN 1PATE

o
cryosat
; () wivern

harmony

EarthCARE on LinkedIn since May 2
(ESA Earth Explorer page)

A

aeolus ¢ earthcare biomass


https://www.earthcarescience.net/seminars

esa

2 THE EUROPEAN SPACE AGENCY




(Credit: Peter Hill, Robin Hogan, David Ponoyan)

Retrieving and comparing ATLID aerosol propertiesjgég6¢I Cesa

ATL-EBD particle_extinction_coefficient_355nm_low_resolution; aerosol only

. o .. -/ ATLID A -EBD . ke
A ATLID retrieves 358m extinction coefficient, the R - .
classification uses measured depolarization and | 1. - o - 1
lidar-ratio (extinctionto-backscatter ratio) ) ke |k (. .
1 ( SR el | — U= o e
A / | a { Y o] / a2 C Qé A NJ IJ dZI t A [ o S “”’ ’gr“;..mw' .'" Illhl‘lp HELIMI "nbc-r-'w& i n——-u-——‘--w««jg:n
prognostic aerosol variables ) CAMS-OPERATIONAL AcroJelfextinction coeficent at 355 nm
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Aerosol model evaluation, Saharan dust
plume, 13 August 2024 Frames 01193D & 01193E; 13-08-2024; 15:26 - 15:50

(a) Multispectral Imager channels 1-3 RGB

"&:,? e "\

IFS-COMPO vs EarthCARE AOD
Frames 01193D & 01193E; 024/08/13
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Aerosol model evaluation, Saharan dust
plume 13 August 2024 Frames 01194D & 01194E; 13-08-2024; 16:59 - 17:22

(a) Multlspectral Imager channels 1-3 RGB

IFS-COMPO vs EarthCARE AOD
Frames 01193D & 01193E' 2024/08/13
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ATLID evaluates CAMS In Indian pollution

e el il Lilhete R bl 0o Unprecedented quantitative, global
evaluation of aerosol profiles in CAMS
5 air-quality forecasts!
1
E
= 104 E
10°°
1073
0
€ 8
g/ d 1074 g =
2 =
0 = ; 10°° 3
45 40 35 30 25 20 15 10 5 0 5
Latitude (°N)

Optical depth

EarthCARE
2| O AERONET
CAMS

Aerosol 355-nm optical depth
T T

T T

£/ New Delhi

Good agreement
between EarthCARE
and AERONET

T CAMS underestimates
optical depth in south -
west India
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55 60 65 70 75 80 85 90 95
Longitude (°E)




Depolarization Lidar ratio

Dust Dust
Summer (JJA) 2025, based on A-EBD & A-TC (low res.), where count>3000 Summer (JJA) 2025, based on A-EBD & A-TC (low res.), where count>3000

[ —

T T T T T T T T T
5000 10000 15000 20000 25000 30000 35000 40000 L | E . 35.0
Count Depolarization [%]

Global distribution of mineral dust derived from 1.5 years of

ATLID data. A Reveals systematic differences between sources:
_ : higher lidar ratio over Western Sahara, lower
ATLID native resolution: depolarization over Arabia
A Horizontal ~1 km A What does this tell us about minerology, size and
A Vertical1l00 m shape?
: 5 A Does it have a radiative impact? How can we
For the global map, all data points classified as dust were incorporate it into models?

counted and allocated to°Ix 1° lat/lon grid.



Aerosol Global comparisoiis
(credit: Xumel Wang &L.eonard Kohig)

One year of ATLID retrievals
allow for AOT comparison with
aerosol models (CAMS)
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- Khaykin et al., ACPD 2026
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