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EarthCARE data products are generated by ESA and JAXA
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EarthCARE JAXA Prodl,gg_"\

Level 1 product will be developed by sensor provider agencies.
v’ i.e. JAXA will provide CPR Level 1 product

e JAXA and ESA develop Level 2 geophysical products individually, and continuous exchange of information is
being conducted between Japan and Europe through the Joint Algorithm Development Endeavor (JADE),

under the framework of the Joint Mission Advisory Group (JMAG).
e JAXA and ESA products will be distributed by both agencies.

v Users can acquire products of both agencies from the websites of both agencies; the
ESA website provides JAXA products in addition to ESA products, and the JAXA G-Portal
website distributes ESA and JAXA products as well (Wehr et al. 2023, AMT).

e For JAXA Level 2 Products, it is consisted by two categories;

0 Standard Products
— strongly promoted to be developed and released
— processed and released from JAXA G-Portal
— all data will be able to be sent to ESA when produced

O Research Products
— promoted to be developed
— released from JAXA Earth Observation Research Center(EORC)
— some are planned to be upgraded to standard products

JAXA G-Portal (data dissemination system)
https://gportal.jaxa.jp/gpr/?lang=en

[The 3rd] Let's v
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https://gportal.jaxa.jp/gpr/?lang=en

EarthCARE science data processing chain
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JAXA CPR Level 1 ProcggorStatus
%

* In CPRlevel 1b products, received echo power,
radar reflectivity factor, Doppler velocity,
spectrum width, normalized surface scattering
cross section, and data flag are included.

» The CPR Level 0 data is delivered from ESA PDGS to JAXA's
EarthCARE mission operation system (MOS).

» This is then processed by CPR level 1b processor which
turns the raw data in engineering units into calibrated
parameters, such as received echo power and Doppler
velocity, stored in level 1b data products. Geolocations,
quality information, and error descriptors are added to
the level 1b products as well.

v' See more descriptions in Eisinger et al. (2023, AMT)

» CPR Level 1b Processor Version 0.29 was used for the
integration test related to the Ground Segment
Acceptance Review (GS-AR), and LO-L2 sequential
processing chain were verified there.

JAXA L1b processor results using synthetic data (Halifax)
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Overview of JAXA L2a and L2b data products

and L2b data products Cloud-top, vertically integrated, layerwise CPR_ECO Vertical profile
P
containing retrieved CPRCLP
Aerosol ATL_CLA Aerosol
aerosol, cloud, Boundary layer height MS| CLP Aerosol species
precipitation and Aerosol optical thickness CPR_ DOP Extinction, backscatter, lidar ratio
. .. Angstrom exponent - Depolarization ratio
radiation parameters. CPR_RAS Mode radius
Cloud and precipitation CPR_VVL
. Cloud phase ATL ARL Cloud and precipitation
The column in the Optical thickness MSI ICE Refractivity
middle lists the names Effective radius I\/lSI_ARL Doppler velocity
. Cloud-top temperature, pressure, - Extinction
of the respective L2 and height AC_CLP Cloud mask, cloud particle type
data products Liquid, ice water path ACM_CLP Effective radius, optical thickness
Liquid/lce/rain/snow water content
ALL_RAD
(Wehr et al. 2023, Radiation AC KARA Rain/snow rate
AMT). Radiative flux at TOA/BOA - Vertical air motion
Aerosol direct radiative Forcing AC_RAS Sedimentation velocity
at TOA/BOA AC_VVL Mass ratio (2D ice/IWC)
AM_ARL
ACM_CDP Rad_iat_ion _
Radiative heating rate
ACM_RAS
ACM_VVL
ACM_ICE 6
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Expected views of JAXA EarthCARE Level 2 products

using synthetic L1 data’

CPR (cloud, doppler velocity)

ECA_J_CPR_ECO_2AS_20241231T1834_20241231T1846_39316D_vAb.h5
/ScienceData/Data/integrated_radar_reflectivity_10km (4960, 218)
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ATLID (cIoud aerosol)

/S D ta /D ta/target t mask_10km (4945 242)
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L2 processor status:

4-sensor synergy
(Radiation)

Longwave upward flux at TOA

TOA WiT-2)

ECA J ACM_CLP_2BS 20241231T1834_20241231T1846_39316D_vAa.n>

/ScienceData/Data/cloud_ice_content_10km (4946, 200)
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We completed
developments of
Level 2 processor
Version 0.4 on
September 2023.

Version 0.4 was
used for the
integration test
related to the GS-
AR, and LO-L2
sequential
processing chain
were verified there.
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plot: min = 0, max = 0.518807 / org.: min = 0, max = 9.96921E+36 (g/m?)




EarthCARE JAXA Science Jeam Algorithm

& Simulator (as of 2023} %

Standard

cl

Standard

Hajime Okamoto (Kyushu Univ.)

EarthCARE JAXA Project Scientist

Standard

NERGEI]

NEREe!

4-Sensors

Joint-Simulator

Hiroaki Horie Hajime Okamoto Tomoaki Nishizawa Takashi Nakajima Kentaroh Suzuki Masaki Satoh
(NICT) (Kyushu Univ.) (NIES) (Tokai Univ.) (Tokyo Univ.) (Tokyo Univ.)
Yuichi Ohno Kaori Sato Rei Kudo Minrui Wang (Tokai Akira Yamauchi Yousuke Satoh Roh Woosub
(NICT) (Kyushu Univ.) (MRI) Univ.) (Tokyo Univ.) (Hokkaido Univ.) (Tokyo Univ.)
.. e T i Hashi
Kenji Sato Eiji Oikawa Akiko Higurashi Eiji Oikawa Miho Sekiguchi agss'u:‘“sl o
NICT MA/MRI i i Uni ’
( ) (JMA/MRI) (NIES) (Kyushu Univ.) (Tokai Univ.) Technorgy)
Yuichiro Hagihara Hiroshi Ishimoto Yoshitaka Jin Takashi Nagao Toshihisa Matsui
(JAXA) (MRI) (NIES) (Tokyo Univ.) (NASA)
Hitoshi Irie
(Chlba UniV ) CPR ATLID | BBR CPR-ATLID ATLID-MSI CPR-ATLID-MSI 4-Sensor
Standard ] | | | [ | [ |
Tetsu Sakai Research T n ™ m n T
(MRI)
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Japanese synthetic datagg_g'\algorithm development

e EarthCARE synthetic data using a global storm-resolving (NICAM) and Joint-Simulator (J-Sim)
have been developed in Japan and used in the JAXA L2 algorithm developments.

v’ Synthetic data description paper, Roh et al. (2023, AMT) was published in the AMT.

Introduction to EarthCARE synthetic data using a global storm-resolving simulation.
Roh et al., Atmos. Meas. Tech., 16, 3331-3344, https://doi.org/10.5194/amt-16-3331-2023

EarthCARE L1 data construction in Japan

Algorithms have been developed using the synthetic data by EarthCARE L1 data simulated by Joint-Simulator (J-Sim) with NICAM-SPRINTARS
the Joint-Simulator in the JAXA EarthCARE Science team.
Track & swath 4 3.5 km NICAM 220 km NICAM-SPRINTARS
x 10 Atmospheric data, Only aerosol data
Time since I T MSI radiance simulation from NICAM
epoch (sec) ‘ 0.65 um radiance 0.86 um radiance 1.61 um radiance
-2 -1 -1 -2 ~1 -1 -2 -1 -1
Orbit/scan CPR orbit ATLID orbit Ml orbit BBR orbit Wm™str um™] Wm™ st um™) Wm™ st pm™)
1.5 simulator Nadir 37 tilting 384 pixel nadir Nadir
500 m sampling 285 m sampling 500 m sampling 10 km sampling 250 35
1 30
Joint simulator CPR L1 ATLID L1 MsI L1 BBR L1 200
. .3 Radar reflectivity 355 nm back Seven-channels Two-channels
Timeis Doppler velocity scatterers radiances or radiative fluxes 25
. brigh
Hime s 05 T 15 .
94GHz Radar reflectivity [dBZe]
o# 0 . 18 - - * 30 15
Tb10.8 pm Lidar CPRRadar ' 'y yuy, g 100
I A - : S % flectivity . LT 'W |
200 220 240 260 280 300 Simulation _. . A i “.‘iuW' : 10
from NICAM: Simulation 1" NRER]
NICAM 3.5 km simulation, 2008 June 19t 00Z ) " from NICAM 59 fi | Al N ” 5
+ The data was interpolated based on the sampling procedure of each sensor. 2 i Ll :
» The orbit was simulated such a way that EarthCARE passes equator at 14:0 i sz ses Casis . ] | ~ S _
local time in the descending node. (e i N 5w,

Satellite track
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https://doi.org/10.5194/amt-16-3331-2023

EarthCARE Special 'SSU&JQ AMT

e A special issue in on-going as "EarthCARE Level 2 algorithms and data products” in the EGU journal Atmospheric
Measurement Techniques (AMT).

v https://amt.copernicus.org/articles/special issuel156.html
* ESA/JAXA/NICT paper

v' The EarthCARE mission — science and system overview, Tobias Wehr, Takuji Kubota, Georgios Tzeremes, Kotska Wallace, Hirotaka Nakatsuka, Yuichi Ohno, Rob
Koopman, Stephanie Rusli, Maki Kikuchi, Michael Eisinger, Toshiyuki Tanaka, Masatoshi Taga, Patrick Deghaye, Eichi Tomita, and Dirk Bernaerts, Atmos. Meas.
Tech., 16, 3581-3608, https://doi.org/10.5194/amt-16-3581-2023, 2023

v' The EarthCARE Mission: Science Data Processing Chain Overview, Michael Eisinger, Fabien Marnas, Kotska Wallace, Takuji Kubota, Nobuhiro Tomiyama, Yuichi
Ohno, Toshiyuki Tanaka, Eichi Tomita, Tobias Wehr, and Dirk Bernaerts, EGUsphere, https://doi.org/10.5194/egusphere-2023-1998, 2023

We rea"y ff @Ug" :::: Atmospheric Measurement Techniques Wehr et al. (2023) for @UGP EAT SR PN TR WS
a reciate e orts ARTICLES & PREPRINTS ~ SUBMISSION POLICIES ~ PEERREVIEW ~ EDITORIALBOARD ABOUT ~ EGU PUBLICA ) . (Ut T S G St N SR B E”‘“H,”‘ s ii =
PP ) @ EarthCARE Science
by Editors: Drs. . Article
i Special issue and system overview -
Ulla Wandinger, L ‘ | —
. o - paper by S R
Za‘;'l:’s Kollias, ey At Rl e ESA/JAXA/NICT was Mg
n on e EarthCA tellite J rosol an on Explorer] joint A 1 due for launch in 2023, carrying a . . \;-Ar":mlx »urv'mmmw
i Y th ' ' selected as “Highlight | == MR =,
ingwor . o
i ’ paper” in the AMT. . e |
Hajime Okamoto, B
and Robin Hogan. | [ESSSESeGEsasa Tl || e e [ ,oon
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https://amt.copernicus.org/articles/special_issue1156.html
https://doi.org/10.5194/amt-16-3581-2023
https://doi.org/10.5194/egusphere-2023-1998

Summary + Flow of Ea&bEARE data

utilization

EarthCARE science data product and

processing chain (JAXA Standard products)

Single Sensor

Level 1

Engineering

Level 2a Single Sensor

Geophysical values

(microphysics etc.)

Multiple Sensors
(Synergy)
Level Zb Geophysical values

(microphysics etc.)

CPR

®ﬁ
L1

ATLID Msi BBR

T T P4

2 Sensors Synergy Product

@ L2b ATLID L2b

BR
3 Sensors Synergy Product 4 Sensors Synergy Product

Data Release
6 months after

launch

Data Release
> 9 months after

launch

Data Release
- 18 months

after launch

~

JAXA G-Portal (data dissemination system)

& the ESA website

Cloud/Aerosol/
Radiation research
groups

Climate model group
(Univ. Tokyo, IMA/MRI,
JAMSTEC, NIES, ...)

Storm-resolving model
groups (Univ. Tokyo,
JAMSTEC, RIKEN, ...)

Weather model
groups (JMA/MRI,
RIKEN, ...)

Aerosol model groups
(NIES, JIMA/MRI,
Kyusyu Univ., ...)
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Appendix:
JAXA EarthCARE Product Model
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arthCARE JAXA L2 Production Model

EarthCARE JAXA L2 Production Model

[ CPR ] ( ATLID ) [ MSI ] L1
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] § !
+ Integrated Radar Refl. & * Feature & Target Mask : « Aerosol Extinction by : *Cloud Flag & Phase : + Ice Cloud Properties : !
Dgpplér Vel. + Aerosol & Cloud 1 Types i *Water Cloud § slce Cloud Top Properties :
as Correction Properties ; 1 (Water soluble, Dust, Sea : Microphysics. | (Height, Temp., Press.) : 1
¢ Py * Boundary Layer Height I salt, Black carbon) 1 (Thickness, N ——— al
o—i o e e e H i Effective Radius) [ 1
1
i ___CPR_DOP R —— * | -Water Cloud L MSLARL _ i L2
CPR CLP i : = H
1 * Doppler Vel. Top Properties I . 1t
* Cloud Mask & I (inhomogencous) (Height, Temp., Press.) : *Aerosol Properties 1
Phase/Shape l * Multiple Scat. Effect j °Angstrom Parameter : 1
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Phase/Shape with doppler ! é! M !! E 1 G 1
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i ACM VVL 1 :
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