JAXA EarthCARE Product Overview

Takuji Kubota -
: on behalf of the joint JAXA-ESA EarthCARE Team
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EarthCARE 'data products

Eesa
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« L1 products have been developed by the agency responsible for the
instrument.

« As for L2 products, both agencies develop algorithms independently,
for collaboration and comparison.

« Each agency coordinates the validation of its own products.




EarthCARE Production Model (JAXA)
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Level 1: Calibrated Instrument Data
(Published 14/01/2025)

Level 2a: Single sensor Products
(Published 17/03/2025)

Level 2b: two-sensor synergy Products
(Published 17/03/2025)

Level 2b: three- and four-sensor
synergy Products
Published Today



All-Observation Data Now Publicly Available! 7%964 esa

JAXA’s 3-sensor synergy product (ACM_CLP) and 4-sensor synergy product (ALL_RAD)

M Rain cloud widespread over the Japan Island
EarthCARE orbit * On August 10, 2025, at 5UTC, the EarthCARE

satellite passed near Osaka-city in Japan and
observed rain clouds extending from western

40°N SN to eastern Japan.

* Atthistime, localized heavy rainfall systems
also formed over northern Kyushu.

 Here, |l introduce JAXA’s 3-sensor synergy
product (ACM_CLP) and 4-sensor synergy
product (ALL_RAD) with this case.

Cloud distribution around the Japan Islands

(SUTC, Aug. 10th, 2025)

 The colormap represents Cloud Optical
Thickness (COT) from L2a MSI_CLP.

 The backgroundis an RGB composite image
from the Himawari-9 meteorological satellite.
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Vertical axis: Cloud effective radius Small cloud particles at the top

Arrow: Terminal velocity of cloud and precipitation
Horizontal axis: COT (MSI_CLP)

EarthCARE observations can
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capture internal structures of

clouds accurately. Contributing to improved accuracy in

predicting heavy rainfall events such as

- Deepen our understanding of

how cloud particles grow into rain. localized heavy rains and typhoons.
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Vertical axis: Net Radiative Heating Rate

Horizontal axis: COT (MSI_CLP)
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Clouds and aerosols are significantly affecting the
Earth's climate and surface temperatures.

However, substantial uncertainty remain in

accurately quantifying the impact clouds and
aerosols have on the climate.

Vertical axis : Net Radiative Heating Rate

(Four Sensors Synergy Radiation Budget Product) Horizontal axis : Cloud Optical Thickness (MSI)

— |
-10 -5 0 5 10 [K/day] 0 25 50 75 100

The EarthCARE mission provides accurate

estimates of the radiative properties of clouds and
aerosols.

= Contributing to improving climate modeling



Data Quality’"Updates News

* JAXA's All Level 2a: Single sensor Products and Level 2b: two-sensor synergy Products
were updated on 27t November 2025.

* Please see JAXA/EORC homepage (https://www.eorc.jaxa.jp/EARTHCARE/index.html) for details.

Product name Product ID Changes
Implementation of AW3D DEM, instead of ACE2
légﬁocppgdouncet_sensor CPR_ECO Improvements of Mirro Echo Flag (2nd Trip Echo, Multiple Scattering, 2.4km Artifact)
Improved atmospheric gaseous attenuation calculations
L2a CPR One-sensor
Cloud Product CPR_CLP
Improved to match MSI optical thickness following vicarious calibration of MSI L1
L2b CPR-ATLID AC CLP
Synergy Cloud Product —
« Improved lidar detection of the ground surface reduces misidentification of the ground surface as clouds or
Cloud and Aerosol Product - o o : .
«  Reduced variability in depolarization and lidar ratio
L2a MSI One-sensor MSI CLP Extending cloud microphysics estimates to solar zenith angles of 70 to 80 degrees
Cloud Product - Incorporating vicarious calibration results using Himawari-9 observations
Changed DEM of AUX2D from ACE2 to AW3D
ECMWF-AUX-2D Product AUX__ 2D Added output variables
Fixed bugs (minor)
ECMWF-AUX-3D Product AUX__3D +  Fixed bugs (minor)



https://www.eorc.jaxa.jp/EARTHCARE/index.html

Re-processing Campaign status

° ’ _ : . Expected date
JAXA S .re prOCeSSlng . Level Product ID Version 7 e i e
campaign of past data is

. . L1b CPR_NOM D C leted
beginning on JAXA - e ompiete
Supercomputer System CPR_ECO vCb Late Jan. 2026
JSS).

(ISS) CPR_CLP vCa Mid Feb. 2026

e Reprocessing of the past 18- L2a

: ATL_CLA vCb Late Feb. 2026
month data is expected to be '
completed in five months MSI_CLP vCa Late Mar. 2026
(around late April 2026).
) AC_CLP vCa Mid Mar.2026

e Re-processed product will be

reprocessingis complete. ALL_RAD vBa Late Apr. 2026
AUX_2DH vCa Early December 2025
AUX AUX_3JH vCa Mid Dec. 2025
AUX_3MH vCa Mid Jan. 2026




JAXA"EarthCARE Science Team & EORC 7%964 Cesa

for L2 algorithm:developments,‘validations, applications

— JAXA EarthCARE Science Team
(lead: Prof. Hajime Okamoto, Kyusyu Univ.)

Pls/Cls by Research Announcement
on the Earth Observations (EO-RA)

4™ EQ-RA (EO-RA4): JFY2025-2027
e 24PlIs
DLR

v Algorithm Development : 6

v' Validation : 4 e — EORC IA for EarthCARE between JAXA and DLR was
v . . . 7 signed in July 2024.
Appl|Cat|On ResearCh : 9 Earth Observation https://www.satnavi.jaxa.jp/en/news/2024/08/02/9628/index.html
v" Related Research: 5 Research Center
/) MoU \ (EORC) Yy
Report Advise

MoU for EarthCARE between JAXA and NOAA
was sighed in Sep. 2024.

JAXA EarthCARE Science Advisory committee (lead: Prof. Masaki Satoh, Univ. Tokyo)
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https://www.satnavi.jaxa.jp/en/news/2024/08/02/9628/index.html

JAXA L24products & algorithm developments

Pl for MSI_CLP
Prof. T. Y. Nakajima
(Tokai Univ.)

Pl for CPR_CLP,
AC_CLP,ACM_CLP
Prof. H. Okamoto
(Kyushu Univ.)

Pl for ALL_RAD:
Prof. K. Suzuki
(Univ. Tokyo)

Overview of JAXA L2 products

Cloud-top, vertically integrated, layerwise

Aerosol

Boundary layer height
Aerosol optical thickness
Angstrom exponent

Cloud and precipitation

Cloud phase

Optical thickness

Effective radius

Cloud-top temperature, pressure,
and height

Liquid, ice water path

Radiation

Radiative flux at TOA/BOA
Aerosol direct radiative Forcing
at TOA/BOA

Based upon Wehr et al. (2023, AMT)

CPR_ECO
CPR_CLP

Vertical profiles

ATL_CLA Aerosol
MSI_CLP Aerosol species
CPR_DOP Extinction, backscatter, lidar ratio

Depolarisation ratio

CPR_RAS Mode radius
CPR_VVL
ATL_ARL Cloud and precipitation
MSI ICE Refractivity _
Doppler velocity
MSI_ARL Extinction
AC_CLP Cloud mask, cloud particle type
ACM _CLP Effective radius, optical thickness
ALL_RAD Liquid/lce/rain/snow water content
AC_MRA Ram_/snow rate
Vertical air motion
AC_RAS Sedimentation velocity
AC_VVL Mass ratio (2D ice/IWC)
AM_ARL o
ACM_CDP Rad_latllon _
Radiative heating rate
ACM_RAS
ACM_VVL
ACM_ICE

Pl for ATL_CLA
T. Nishizawa (NIES)

Pl for CPR_ECO
H. Horie (NICT)

Pl for CPR_CLP,
AC_CLP,ACM_CLP
Prof. H. Okamoto
(Kyushu Univ.)

Pl for ALL_RAD:
Prof. K. Suzuki
(Univ. Tokyo)
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Satellite simulator developments and

contributions=to improvements of climate models

Joint-Simulator (Joint Simulator

for Satellite Sensors) e N
PI. Prof. M. Satoh (Univ. Tokyo) int-Simulator

Joint-Simulator (Hashino et al. 2013, Roh et al. 2023)

EarthCARE can simulate EarthCARE observations from
2024- numerical weather/climate model outputs,
developed by the JAXA EarthCARE mission.
d d Bri%ﬁiqis;t?rslgp 11 ‘?0.08 um CloudSAT 94 GHz CALIPSO 532nm lidar

The CFMIP Observation Simulator EarthCARE-ORCESTRA Model g I '?J 12} ”‘“”'4‘
Package (COSP) for Intercomparison (ECOMIP) for g : |
EarthCARE/CPR has been weather and climate
developed in Prof. Suzuki (Univ. modellers to compare to each —— =
Tokyo)’s group and used to develop other and to EarthCARE data, 2
an evaluation method for IPCC centred on the ORCESTRA
climate models. campaign.

Improvements of climate models which
lead to better climate projections

\ 4
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https://www.earthcarescience.net/projects/ecomip
https://www.earthcarescience.net/projects/ecomip
https://www.earthcarescience.net/projects/ecomip
https://www.earthcarescience.net/projects/ecomip

JAXA EarthCARE Validation-Activity

* JAXA’s Validation Approach summary

o,

f Long-term observation network

* Lidar network (AD-Net) by NIES Y

* SKYNET observation stations ' |

* Wind Profilers (WINDAS) by
JMA

etc. Location of

—>provide detailed ground-based

validations of the JAXA instruments
uia rthCARE products around Japan

' Radar
Q@ Lidar

Q Microwave radiometer
@ Whole sky camera
Q@ Others

Q@ sky radiometer & Pyrheliometer

Campaign observation

*NICT Koganei validation super site
*Ground-based doppler CPR developed
by NICT, Multiple-field-of-view multiple-
scattering polarization lidar (MFMSPL),
High spectral resolution lidar (HSRL), }
Direct Detection Doppler lidar (355nm) = 355Am-
by Prof. Okamoto’s kakenhi funding. RN

Direct-detection

S "9.4(3Hz radar
- provide multi-sensor-combined G-SRIDER

and detailed evaluations .
- provide abundant number of

*Airborne campaign
*Mainly by collaboration with DLR  especially in the early phase

355nm-wind lidar Coherent 94GHz radar
_ 2um-wind lidar ES-SPIDER

355nm-HSRL

matchup data which is important

Comparison with
othersatellite data

* CloudSat, CALIPSO, GCOM-

C/SGLI, MODIS, VIIRS, CERES, etc.
Himawari/AHI

- provide global evaluations of
the JAXA EarthCARE products

JAXA's GCOM-C satellite

carrying a visible-infrared imager, SGLI

250m resolution

Infrared Scanner
(SGLI-IRS)

@tracker
il

Solar paddle

Visible and Near Infrared Radiometer
(SGLI-VNR)

SGLI : Second Generation GLobal Imager
VNR : Visible and Near Infrared Radiometer
IRS : InfraRed Scanner

| = ' ' +
| Y +X  Orbit direction
X-band Antenna
+Z

Solar paddle Earth direction

*GCOM-C: GlobalChange
Observation Mission-Climate

&

Collaboration with ESA
Eesa

v’ ESA-JAXA Validation
Implementation Plan

v" Validation workshops

Collaboration with DLR

v" DLR research aircraft HALO
(High Altitude and Long
Range Aircraft)

v'  https://www.satnavi.jaxa.j
p/en/news/2024/08/02/96
28/index.html

Collaboration with NOAA
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https://www.satnavi.jaxa.jp/en/news/2024/08/02/9628/index.html
https://www.satnavi.jaxa.jp/en/news/2024/08/02/9628/index.html
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https://www.satnavi.jaxa.jp/en/news/2024/08/02/9628/index.html

Websites to obtain EarthCARE data and

provide references

EarthCARE data can be downloaded from JAXA's Earth Information such as Produc’fs Def|n|t|or.|s )

. . . . Documents (PDD) and Algorithm Description
observation satellite data provision system G-Portal D ts (ATBD be Vi d on the JAXA/EORC
(https://gportal.jaxa.jp/gpr/) and the ESA homepage ocuments ( ) can be viewed on the

(https://earth.esa.int/eogateway/missions/earthcare). EarthCARE homep.age. . .
https://www.eorc.jaxa.jp/EARTHCARE/index.html

OR = EarthCARE

G - Portal G-Portal offers earth observation data

Globe Portal System freelof charge foruse invarioustfieldss

e
First of all, search the data

ation

To Reveal
the Unknown Role
of the Clouds

and Aerosols

INFO [2025/05/20] (Completed) Notice regarding temporary suspension of ALOS-2 product provision

The following system maintenance work was completed around 09:30 on May 19th (UTC).

Use cases

[The 3rd] Let's visualize Land Surface Temperature products

nnnnnnnnnn

EEEEEEEEEE
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https://www.eorc.jaxa.jp/EARTHCARE/index.html
https://gportal.jaxa.jp/gpr/
https://earth.esa.int/eogateway/missions/earthcare

Useful JAXA's websites (Quicklook & Tropical Cyclone DB)

JAXA EarthCARE Quicklook EarthCARE satellite observation data has been added to the

https://www.eorc.jaxa.jp/EARTHCARE/ "JAXA/EORC Tropical Cyclone Database" to promote the use of
Quicklook/index.html such data in typhoon research.
https://sharaku.eorc.jaxa.ijp/TYP_DB/index.html
EarthCARE Quick Look L Foeniton ]

Observation Date:

B [ Whats new |

Start: 2025/08/21 18:43
End: 2025/08/21 18:55

NIC

;’ rr-aprcol Luclone .
A

0% JA)m / EOHC 7'rop/cal Cyclone Database

Automatically creates a list of satellite "54*’4
observations of areas near typhoons, and
publishes observation images, videos, and data
on a website.

Tropical Cyclones data observed by GPM/DPR,GMI, EarthCARE/CPR,ATLID,MSI, TRMM/PR.TMIVIRS, GCOM-
W/AMSR2, Aqua/AMSR-E and Midori-Il (ADEOS-I1)/AMSR are available.

Search Tropical Cyclones

North Western Pacific: 2025

J ] L. Select the name of the satellite you

chacrve oy PR GH CP, ATLID,MS1, PR T AMRZ, N vl want to view and the typhoon

e B : observation images from that satellite
' e A will be displayed.

o0 10 ) 1 . — T o
ATLID L1b product (ATL_NOM) R gf | il | . EEEETTS
 mie_attenusted_backscottar ) revieigh_stianuated_backscattar
= ‘ Click to Display Zoom Image
R ——— — — -

@Approached to Nansei Islands
‘@ Approached to Honshu, Shikoku and Kyushu

Typhoon PODUL(16W) beio PRIDHelo Beum
T2511

yoe Name pe

Ty _lolw  wuTip 12501 Jun 10,2025
TS _|02W |SEPAT 12502 Jun 22,2025
TS |03W [THREE_W - Jun 25,2025
TS _loaw |MUN 12503 Jul 01,2025
TY 05w |DANAS T2504 Jul 04,2025
TS Josw [NaRi 12505 Jul 11,2025
TS _|07TW [SEVEN_W = [ Jul 12,2025

s Josw JeiGHTw - ul 15,2025

s Joow wiewa 12506 [wl18.205

s [1ow |FRANCISCO  |T2507 Jul 22,2025 i‘ &

i uw CO-MAY T2508 Jul23,2025 g
12500

Click on the images and VldeOS to enIarge
e ,ﬁ‘-——————J S and download them

radiance nadi_ shorwave

.JWWAJMWAU V\Vuwwwwj

G W 80 #0100 130 1% 10 T8 30

BBR L1b product (BBR_NOM)
| redlance_aft longwave |

400

gw https://www.satnavi.jaxa.jp/en/news/2025/10/01/11416/index.html
i

The EarthCARE satellite has captured the "eye" of Hurricane Humberto, and the JAXA 15
published a quick report (https://earth.jaxa.jp/en/earthview/2025/10/01/9051/index.html).



https://www.eorc.jaxa.jp/EARTHCARE/Quicklook/index.html
https://www.eorc.jaxa.jp/EARTHCARE/Quicklook/index.html
https://www.satnavi.jaxa.jp/en/news/2025/10/01/11416/index.html
https://www.satnavi.jaxa.jp/en/news/2025/10/01/11416/index.html
https://earth.jaxa.jp/en/earthview/2025/10/01/9051/index.html

Summary

All of the JAXA standard products have been released to the users:
* CPR Level-1: 14/03/2025
* Level-2a + two-sensor Level-2b synergy: 17/03/2925
* Three- and four-sensor L2b synergy procuts planned for: Today!

Very promising early product quality and offering significant scientific opportunities.

EarthCARE data can be downloaded from JAXA's Earth observation satellite data provision system G-Portal
(https://gportal.jaxa.jp/gpr/) and the ESA homepage (https://earth.esa.int/eogateway/missions/earthcare).

* JAXA EarthCARE Quicklook (https://www.eorc.jaxa.jp/EARTHCARE/Quicklook/index.html)
* JAXA/EORC Tropical Cyclone Database (https://sharaku.eorc.jaxa.jp/TYP_DB/index.html)

JAXA/EORC and JAXA EarthCARE Science Team continues to ..

* Monitor the product quality and provide regular reports to users

e Continuously enhance the quality of existing processors and products, building on the valuable findings and recommendations of the
Validation Teams.

* Provide User support
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https://gportal.jaxa.jp/gpr/
https://earth.esa.int/eogateway/missions/earthcare
https://www.eorc.jaxa.jp/EARTHCARE/Quicklook/index.html
https://sharaku.eorc.jaxa.jp/TYP_DB/index.html
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