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! EarthCARE

EarthCARE JAXA Product /mﬂﬁ%m

e Level 1 product will be developed by sensor provider agenae :
v" i.e. JAXA will provide CPR Level 1 product

e JAXA and ESA develop Level 2 geophysical products individually, under the
Joint Algorithm Development Endeavour (JADE) in the framework of the Joint
Mission Advisory Group (JMAG).

e JAXA and ESA products will be distributed by both agencies.

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

O 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
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JAXA & ESA Level 1 Product & EarthC ARE
JAXA Standard Level 2 Product v R Gesa wicP JeA

CPR ATLID MSI
\
@ Data Rel
L | 1 Single Sensor Cesa esa p —Cesa ata Tielease
eve . L1 L1 L1 L1 > 6 months after
Engineering
Values launch
___________________________________________________________________________________ <
Single S <D : CD , ALDD 287, msI 287,
Level 2a "¢ ‘ L2a ’ L2a L2a
Geophysical values — — Data Release
(microphysics etc.) Product Product

> 9 months after

launch
LZ?

2 Sensors Synergy Product

0o

Multiple Sensors
(Synergy)

Level 2b Geophysical values
(microphysics etc.) CcPR J;q"g - [ cPR Data Release
L2b ATLID L2b
g > 18 months
MsSI
ESR after launch
3 Sensors Synergy Product 4 Sensors Synergy Product J



EarthCARE JAXA L2 Production Model
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EarthCARE JAXA Science Team

Algorithm & Simulator (as of 2022
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JAXA Algorithm development with the | EarthCARE
Joint-Simulator L1 synthetic data v

* Level 2 algorithm development ongoing
— Developments by 6 Algorithm Pls are ongoing.
— Now All JAXA EarthCARE L2 algorithms can input synthetic data with the
JAXA/ESA L1 formats from the Joint-Simulator and output physical variables in
the JAXA L2 format.
* JAXA L2 ATBD is provided in the JAXA/EORC Website:

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

EarthCARE L1 data construction in Japan EarthCARE L1 Simulation by the Joint-Simulator
Algorithms have beep developed using the synthetic data by usmg N |CAM SPR| NTARS data

the Joint-Simulator in the JAXA EarthCARE Science team.
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http://www.eorc.jaxa.jp/EARTHCARE/index.html

' EarthCARE

JAXA A-Train Product for EarthCARE </ @osa Nﬁ%m

e JAXA has provided the Latest algorithms for
h
"EarthCARE Research A-Train rt f ARE
Product" since Oct. 2017. ,
Algorithms for

— http://www.eorc.jaxa.jp/EARTHCARE/re
search product/ecare monitor e.html

A-Train satellites

EarthCARE Research A-train Product Monitor [ 0ata Access [UNSHESUIER l
5 i Observation Date:

Stant 2"[1'3'.» ,(,b 1:3 :.1 $‘S 19 5 ‘::m JAXA
A-Train Product

N

Validation using Applications:
”“;E"’f-—:mw;“‘::ﬁm [ — heritages of the Cloud/Aerosol/Radiati
R ISR ground observations, on Process study,
“Japanese validation Model evaluations,
rehearsal” ...etc.

Toward long-term dataset with the
A-Train and the EarthCARE...



http://www.eorc.jaxa.jp/EARTHCARE/research_product/ecare_monitor_e.html
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Overview of JAXA validation activities  a

Long-term observation network

* Ground-based doppler CPR at NICT
*Multiple-field-of-view multiple-scattering
polarization lidar (MFMSPL)

* Lidar network (AD-Net) by the National Institute for
Environmental Studies (NIES)

* SKYNET observation stations

etc. Mongolia
Location of S N v
ground-based » EET 09
instruments chine ‘oows,ogif
describedin S—
Vol.3 SR .t 0
> which can prowdg: i —
detailed validatiofiSORtHE™ - =
JAXA EarthCARE products —

Campaign observation

*Ground-based doppler CPR
developed by the NICT is located in

ar Coherent ~ 94GHz radar
». 2Um-wind lidar ES-SPIDER

NICT Tokyo with other ground i Ed

D

instruments. iy aaTm—

Earth Cloud, Aerosol and Radiation Explorer

Gosa P 4410

Comparison with other
satellite data
(CloudSat, CALIPSO,
GCOM-C/SGLI, MODIS,
VIIRS, CERES, etc.)
—>which can provide
global evaluations of the
JAXA EarthCARE products

JAXA’ GCOM-C satellite
(carrying SGLI sensor)

Infrared Scanner
(SGLI-IRS)

Visible and Near Infrared Radiometer
(SGLI-VNR)

Solar paddle ‘

SGLI : Second Generation GLobal Imager
VNR : Visible and Neav Infrared Radiometer
IRS : InfraRed Scann:
/ Y +X Orbit direction
X-band Anten
Solar paddle Earth direction
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Validation of the CPR with the NICT

HG-SPIDER ( NICT’s Ground-based validation CPR ) ”C’é? V.3

HG-SPIDER: High sensitivity Ground-based SPIDER (CPR)

Item Specification

Direct-detection
355nm-wind lidar

EarthCARE/CPR is under

development by
cooperation between
JAXA and the National
Institute of Information
and Communications
Technology (NICT), and
JAXA will conduct CPR
validation activities with
the cooperation with
the NICT.

Coherent —
. 2um-wind lidar

94GHz radar'

355nm-
MFMSPL

355nm-HSRL

LA

NICT will operate
several ground
instruments
including the
ground cloud

radar (HG-SPIDER).

ES-SPIDER

A T.th Cloud, Aerosol and Radiation Explorer

Frequency 94.090GHz

Tx Power 1500W at EIK (peak)

Antenna Gain 55.9 dBi

Beam Width 0.3 degrees

Polarization Linear Polarization

Pulse Width 0.5/1.0/2.0ps

PRF 3,000 - 10,000 Hz

Sensitivity -40dBZ@15km (Integ.
1sec.)

Antenna Fixed (zenith

Scanning pointing)

Range 150m - 20km

Doppler Pulse-Pair Processing

Function

Better sensitivity than
EarthCARE/CPR

Range(Height) [kml

ight) Ckml

Range{He

Z fa Ctor HG-SPIDER OL DATA 2018/03/19
1

- ll* il ]
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. Doppler Velocity
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Time [HH:MM]

16:00 20:00 ©0:00

*The HG-SPIDER is located in NICT Koganei

(Validation Site)
with other Instruments; lidar, wind profiler,

microwave radiometer, all-sky camera,

etc...
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Promotion for weather/climate
model communities

IPCC Domestic Committee

Reflection to Policies

N

(ST

\_

Japan Meteorological Agency
[Operational Model]

ECMWEF [Operational Model]

Improvement of
forecasting accuracy

EarthCARE

Earth Cloud, Aerosol and Radiation Explorer

/

Improvement of climate prediction accuracy

J

~~

Operational Use

Univ. of Tokyo/NIES/JAMSTEC
[MIROC]

JMAMRI
[MRI-ESM]

SN -

Monitoring of air pollution (aerosol)

.
s

|
I JMA/MRI & Kyusyu Univ.

——F—

Kyushu Univ.
\ [MASINGAR] [SPRINTARS]
\______________________,l
JMA/MRI NIES

[Volcanic ash monitoring] [VENUS/NICAM-Chem]

)

Univ. of Tokyo*3 /JAMSTEC/RIKEN
[NICAM]

RStttk

General Users

JAXA G-Portal/EORC

Website ESA Website

[ Improvement of severe \\

weather prediction accuracy
Nagoya Univ.
[CReSS]
_—_———————-\
|
JMA/MRI I
[Asuca] 1
|
|

National Institute of
Polar Research
[Polar Climate]

Academic Research/

ot = mm

Exit Strategy | | Via ESA

¢ s omm s o ow

Model Input
[Name of Model]

Academic

Research
10



Joint works with cloud resolving

model groups

JAXA is collaborating with the
Japanese global cloud
resolving model (NICAM) for
the EarthCARE data utilization
with the Joint-Simulator.

* Prof. Satoh (Univ. Tokyo) group
* Dr. Seiki (JAMSTEC) group
* Dr. Miyoshi (RIKEN) group

“Joint-Simulator” (Hashino et al.
(2013, JGR) is helpful for

evaluating cloud resolving models.

Source codes of the Joint-
Simulator are open for science
community with registration

from

http://www.eorc.jaxa.jp/theme/Joint-
Simulator/userform/js_userform.html

Team home page:

https://sites.google.com/site/jointsimulator/

EarthCA

Earth Cloud, Aerosol and Radiati

NICAM has
attended the N
DYAMOND activity. o 100 ’ ﬂ* & jw“
DYAMOND: The : :
DYnamics of the ARPNH}f ’:;g mwar’;» congs '3’\
Atmospheric general st ]

circulation Modeled

On Non-hydrostatic
Domains

(Stevens et al. 2019)
EarthCARE data simulation from NICAM (GCRM) + Joint-simulator

Snapshot of high-resolution DYAMIOND models

FV3 | Tt GE0s o T UM g =,

"z( "”‘ . tt‘ f\

94GHz Radar reflectivity [dBZe] 532nm backscatteri

_, Okamoto et al.,

(2007, 2008);
_a5 Nishizawa et al.,
(2008)

-6
Signals at
10km height

-6.5

-7


http://www.eorc.jaxa.jp/theme/Joint-Simulator/userform/js_userform.html
https://sites.google.com/site/jointsimulator/

Joint works with climate model groups "

JAXA is collaborating with Prof. Suzuki (Univ. Tokyo) group for
developing the Japanese climate model (MIROC), which is one of the

IPCC models, for the EarthCARE data utilization.

. EarthCARE

7 Earth Cloud, Aerosol and Radiation Explorer

H H Michibata et al. JAMES ’'19; ACP ’20)
Climate model improvement  \ichibata & suzuki (GRL 20)
using A-train data
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Joint works with weather/aerosol b, el L L
model groups s Besa nicP LA

JAXA started the following 4 joint works for Numerical Weather
Prediction (NWP) and aerosol monitoring and prediction in April 2022.

e Joint research with the Japan Meteorological Agency (JMA)
Meteorological Research Institute (MRI) for the NWP

— We will evaluate and improve the cloud and precipitation processes of
numerical models and develop assimilation techniques of EarthCARE data for
the NWP systems.

* PI: Dr. K. Okamoto (JMA/MRI) for global IMA model
* PI:Dr. Y. Ikuta (JMA/MRI) for regional JIMA model

* Aerosol monitoring and prediction

— Volcanic ash monitoring

* PI: Dr. H. Ishimoto (JMA/MRI)
— Aeolian Dust (Kosa) Prediction

* PI: Prof. K. Yumimoto (Kyusyu Univ.)
— Air pollution prediction

* PI. Dr. D. Goto (National Institute for Environmental Studies/ NIES)
13




! EarthCARE

A Illl(l ud, Aerosol and Radiation Explor

Summary )4 R Qesa /wfr?:%*/l

JAXA Product Overview

— Developments by 6 Algorithm Pls are ongoing.

— JAXA L2 ATBD is provided in the JAXA/EORC Website:
http://www.eorc.jaxa.jp/EARTHCARE/index.html|

JAXA A-Train Product for EarthCARE

— http://www.eorc.jaxa.ip/EARTHCARE/research product/ecare monitor e.html

Validation status

— Utilization of the existing observation network
— Campaign observation (NICT Tokyo will be our super site.)

— Cross comparison with other satellite data

Applications with weather/climate models

— Joint works with cloud resolving model groups
— Joint works with climate model groups

— Joint works with weather/aerosol model groups
14
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