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Document Change Record

Revision Date Description of Change
NC June 2011 Baseline release
A August 2011 The mistypings of the CPR L1b accuracies were
corrected.
B August 2012 Updated the whole document due to the upgrade of
the algorithms to Ver0.1.
C December 2012 - Deleted CPR L1b NRT Product
- Added Auxiliary Product (ECMWF).
- Added Product ID.
- Corrected the mistyping.
- Added JAXA Product List extracted from Joint
Product List as Annex.
Changed Status “Red R” to “UP”
D August 2013 Updated based on the JAXA CDR.
E January 2016 - Corrected ECMWF-AUX Product Definition

- Added L2 ATBD in Reference
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Introduction

1.1 Purpose and Scope

The purpose of the “EarthCARE JAXA Product List” is to describes the EarthCARE JAXA Level 2

product list with the CPR Level 1 products.

1.2 Related Documents

121

The related documents to this document are listed below.

Reference Documents

The following documents are the reference documents for this document.

[RD-1] EarthCARE/CPR JAXA Ground Segment Concept Document, MAS-110008
[RD-2] EarthCARE ESA-JAXA Operational Interface Agreement (OIA), EC-ICD-ESA-GS-0215
[RD-3] EarthCARE JAXA Level 2 Algorithm Theoretical Basis Document (L2 ATBD), NDX-110018

2 Product List

The following table details the JAXA products.

The meanings of each column are below;

Sensor(s):
This is the name of the EarthCARE sensor(s) used to create the each product

Processing Level:
This is the processing level (either L1b, L2a or L2b) of each product.

Status:

“ST” = Standard product

“UP” = Research product that would be UPgraded to standard after one year or later when the
release accuracy is approved.

“ER” = Research product that would be processed in JAXA EORC Research and Application
System. Some are processed at JAXA/MOS when products are produced as by-product of the
Standard processing.

“LR” = Research product that would be processed in Japanese Laboratories.

Detailed of each product is explained in Section 3.

Product Identifier:
This is the product identifier which will be included in the header of HDF file.
The unit of a file is equal to the unit of the product identifier for the standard products.

Product Name:
This name identifies the summary of the parameters included in the file.

Primary Parameters:
This identifies the name of the primary physical parameters that are included in the file.

Pixel Integration Length:
This is the length (size) of the data that are integrated to retrieve each pixel. The accuracy is
defined using the "product resolution™ in red italic numbers.
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- Pixel Spacing:
This is the distance between the neighboring pixels.

- Release Accuracy:

This is the threshold accuracy used to decide whether the product will be released or not.
- Standard Accuracy:

Those parameters that satisfy this accuracy are recognized as scientifically good.
—  Target Accuracy:

Those parameters that satisfy this accuracy are recognized as scientifically fine.

3 Product Category

JAXA’s products are categorized as standard or research products. The differences between the
categories are the following;

(1) Standard Products (ST)
— strongly promoted to be developed and released
— processed and released from JAXA/Mission Operation System (MOS)
— all data will be able to be sent to ESA when produced
— warranted by JAXA with their accuracies

(2) Research Products
— promoted to be developed and released
— no responsibility to process all of observation data; some will generate research products for
some target duration.
— further divided into two groups;
» Upgrade Research Product (UP)

— will be upgraded to standard after one year or later when the release accuracy is
approved. Through the process, standard algorithm will be implemented into Mission
Operation System and processed for all of observation data [RD-1].

» EORC Research Products (ER)

— released from JAXA/Earth Observation Research Center (EORC) Research and
Application System

— processed at JAXA/EORC Research and Application System. Some are processed at
JAXA/MOS when products are produced as by-product of the Standard processing.

* Laboratory Research Products (LR)
— from cooperating Japanese Laboratories

4 Product Format

EarthCARE science product format is NetCDF4/HDF5. JAXA MOS use HDF5 (version 5.18 or later)
format which is compatible with NetCDF4 for JAXA products. And JAXA products contain all ESA and
JAXA required header information [RD-1]. These are defined in the OIA [RD-2].

5 Product Frame
The ESA-JAXA science product frame format is defined in [RD-2].



Table 1. JAXA Product List

Z#EITOS Ik (Lib)

Standard Products (L1b)

sk | R RS R TEEE
o |mELAL| 25—z | T JagorE EB/(5A— 5 OIS EMBRRE | gy e | mems | emax | CAE)
kE [ #E kE | #E (TBD)
Sensor(s) p’°f:jj‘"g Status | Product ID Product Name Primary Parameter Grid Spacing Spatial Resolution A“:Q':f::y 22’:::;‘; AI:;f:zy Da:jo‘:;'t“)"“’
Horizontal | Vertical | Horizontal | Vertical (TBD)
ZEEN Received Echo Power 0.1km 05km <4748 <27dB -
L—5RHHEATF Radar Reflectivity Factor 0.765Kkm™ < 4.7dB <2.7dB <2.7dB
CPRELK CPR One-sensor _ Surface Radar Cross N - N N N N
CcPR Lib ST | CPRNOM | BEBN-FyT5— |Received Echo Power|  BREL—YHIEHK Section 0.5km Lorins 420M8
Fngok and Doppler Product FyT5—RE Doppler Velocity 0.840km - < 13m/s | <02m/s
INVART 5 E Pulse Pair Covariance 0.1km & 0.5km - - -
ARGEILIE Spectrum Width - - -
BEITOL I (L22)
Standard Products (L2a)
Jogok Rl 7 THEE
v |mBLAL| 27—z | wHE Jasors EBN5A—8 UL EWRRE |y | mese | smae | (B
KE [ #E KE_ [ %E (TBD)
Processing ) - - : ) Release Standard Target  |Data Volume
Sensor(s) Level Status | Product ID Product Name Primary Parameter Grid Spacing Spatial Resolution Accuracy Accuracy Accuracy (orbit)
Horizontal | Vertical | Horizontal | Vertical (18D)
_ Integrated Radar Tkm B N N
BAL-YRHURT Reflectivity Factor 10km
CPRELK CPR One-sensor P Integrated Doppler Tkm N Z
CPR L2a ST CPRECO | 1" Snkmp Echo Product BARYIS—&E Velooity 1km 0.1km Oom 0.5km < 1.3m/s <02m/s 950MB
ARHEMER Gas Correstion Factor Jhm. - B B
B/IRY Cloud Mask Tkm +30% +10% +5%
0km
BHFHAT Cloud Particle Type 71 ;‘” +£100% +50% +20%
k@ Liquid Water Content Tkm - +100% +50%
CPRI PR One-sensor 0-tkm Iy O2km
P _ - -
CPR L2a ST | cPRCLP Frriyrig ot Proey [ 23 | Ice Water Content Tkm . 1080MB
Effective Radus of Liquid Tkm
= - - -
kEERE Water Cloud 10km
] Effective Radius of Ice Tkm
= - - -
kEEEE Water Cloud 0km
FppEE Optical Thickness - Jem. - - +100% +50%
Lo/ Libif/
TA—Fo—IRY Feature Mask 1 1 +100% +40% +10%
Tkm Tkm
0km 10km
B—HFyhTRY Target Mask Tkm +100% +40% +10%
10km
T Aerosol ) )
I7AVIL HBRE Extinction Coeff. +60% +40% +20
L % Aerosol ) ) )
I7AVIL RAHEGR Backseat. Coeff. ot +90% +70% +50%
ATLIDH (K ATLID One-sensor | T7OYVIL SA¥—Lt Aerosol 0.1km 0.1km +150% +110% +70%
ATLID L2a ST | ATLOLA | ET7OYLT045 | Cloud and Aerosol L‘:"" R“"“ 580MB
Product L B erosol - - -
~ roduc 7OV RREHE Depolarization Ratio o +150% +130% +100%
; oud Tkm
= HERS Extinction Coeff. 10km £50% 304 E15
P Cloud Tkm
= BAMEARS Backscat. Coeff. 10km 904 E70% £50%
Z Cloud Tkm
= _ . ) )
B 44—t Lidar Ratio p £140% £100% +65%
S Cloud Tkm
= BB Depolarization Ratio 10km 1504 *100% *100%
- . Planetary Boundary _ Tkm -
ARGREEE Layer Height 0o £500m £300m +100m
— Cloud Flag including E15% Ocean ) )
B BozAX Cloud Phase 204 Land 1% *10%
. Optical Thickness of
F_—_—
KEAPAES Liquid Water Cloud 104 100% 0
MSIE MSI One- [ Effective Radius of Liquid verting o | (converting t
sl L2a st | msiop gjuﬁ";ﬁa S oensor | KBEMAMME (1.6 um) l: (1.6 ym) 0.5km - 0.5km - +30% (wnﬁvp';g ° (conﬁ,vp';'g ol 1340MB
KEEH A ZHE (22 ) |EFECUVe Radius of Liquid =
2.2 ym
ZERE Cloud Top Temperature +1K +3K +1.5K
TRSE Cloud Top Pressure - = =
EEE Cloud Top Height = =
BEIOS I (L2b)
Standard Products (L2b)
T k] = TaER
v |mBELAL| 27—z | wHE Jasors EBNTA—8 LS EERRE |y | mese | smae | (B
KE_ [ #E KE_[ %E (TBD)
Processing ) : - : ) Release Standard Target  |Data Volume
Sensor(s) Level Status | Product ID Product Name Primary Parameter Grid Spacing Spatial Resolution Accuracy Accuracy Accuracy (orbit)
Horizontal | Vertical | Horizontal | Vertical (18D)
B/IRY Cloud Mask Tkm - -
10km - -
BHTIAT Gloud Particle Type . B B
|Effective Radius of Liquid Tkm -
=
PR HEEIME Water Oloud 0.1km L0k 0.5%m - i o
CPR-ATLID#& | CPR-ATLID Synergy PP Effective Radius of Ice 1km - _ -
ATUD L2 ST | AcoLe EI08ok Cloud Product kEHENEE Water Gloud Thm 10km - E"°S':"°sf;"e - 1120M8
EAE Liquid Water Content Tkm - products
0km -
TKE loe Water Content Tkm B +30%
0km -
HFRES Optical Thickness - 11 k’:‘“ - - -
B/IRY Cloud Mask Tkm - -
10km - -
BHTIAT Gloud Particle Type . - -
|Effective Radius of Liquid Tkm -
=
kEHNEE Water Cloud . 0k oiom - *2um
PR KEEE Effective Radus of loe o, - root mean -
+ CPRATLID- Mg | CPROATLID-MSI — = square of
ATLID L2b sT | AcmcLp Bomaon 0| Swnerey Cloud ok Liquid Water Content Tkm bk - errors of one-|  20% 1120M8
+ = Product (T = sensor
Msl BkE Ice Water Content o - products +30%
HPHEE Optical Thickness 1‘ e - -
SREKE Liquid Water Path - . - - -
SHEKE loe Water Path 1‘ . - -
TRBA 75 YDA SW Radiative Flux ~ - - " "
BRBET5YDR LW Radiative Flux E2W/m2 | E10W/m2
CPR ) )
N Four Sensors - SW Radiative Heating _ _ _
e L2b ST | ALLRAD m;ﬁ;@ﬁ; i | Synerey Radiation R Rate 10km™ 10km 60MB
BBR Budget Product 0.5km™ 0.5km
, LW Radiative Heating _ _ _
RRMAE ive




#E1F 0% 7k (ECMWF)
Auxilary Products (ECMWF)

Jagsk SRR THAEE
oY [MEBLAL|RT—ER | AT Tngors FBNTA—H (/FEE)
5k $BE (TBD)
Sensor(s) P"’f“s‘"g Status | Product ID Product Name Primary Parameter Grid Spacing Deid
evel Volume
Horizontal | _Vertical (TBD)
Pressure Tkm Tk
Temperature Tkm Tk
3 Specific Humidity Tkm Tk
ECMWF-AUX-2D | ECMWF-AUX-2D FIUERREL Ozone Mass Mixing Ratio | __1km Tk
AUX Aux st AUX_20 Fagor Product 2m%R 2m Temperature Tkm - S1oms
10m FFGE 10 meter U-velicity 1km -
10m FALE 10 meter V-velicity 1km -
WEAYVE Total Column Ozone Tkm -
1 model
KE Pressure 10km Jayork]
. 1 model
E-) Temperature 10km ayors]
; ; ’ 1 model
ECMWF-AUX-3D | ECMWF-AUX-3D iR Specific Humidity 10km layerki
AUX Aux st AUX_3D Fagor Product 1 model 90MB
oduc AVVHEREHE Ozone Mass Mixing Ratio |~ 10km tayort]
2mTR 2m Temperature km -
10m FFGE 10 meter U-velicity km -
10m FLE 10 meter V-velicity km -
BEHAJVE Total Golumn Ozone km -

The accuracy is defined using the “Pixel Integration Length” in red italic numbers.

The accuracies of CPR L1b are defined by 10km integration.

Those accuracies except for CPR are assumed under the condition that sensors developed by ESA functioned as expected.

The accuracies of ATLID is based on the information before the change of specifications.

The length of a scene is defined as the length of an orbit divided equally.

CPR-ATLID-MSI Synergy Cloud Products and Four Sensors Synergy Radiation Budget Products are the final goal of the EarthCARE mission. Therefore, they are defined as the standard products, although they will be released one year after the start of MOP.
NRT and Statistics (L2c) will be adjusted appropreately by taking user’s needs into account.

*1: Depends on the resolution of ECMWF data that JAXA will receive by the time of launch

*2 : The values shown are defined at the time of JAXA CDR. In future, the values may change if there are strong scientific requirements.

*3 1 The values shown are defined when anntenna beam width was 0.095 degrees and satellite altitude was 460km.

*4 : The vertical grid will be in JSG vertical grid




MZEIOF Ik (L2a)

Research Products (L2a)

AT— j;l:l@'7|~ TR ARG T—ARE
oY |WELAL| BR | OERTF Fngyr% ERNTA—H = (/=)
A KE SHIE (TBD)
Sensor(s) PYT_:IS:I'"g Status PrOISUCt Product Name Primary Parameter Spatial Resolution ngﬁ:e
Horizontal | Vertical (TBD)
Ry TS —E R EE Doppler velocity correction 1km
i value
uP CPRF"_DO P‘yj%P—R§377}~ %‘:sp(licePrs:dn::tr (FHEMEERE) (considering inhomogeneity) 10km 280MB
. = N Doppler velocity unfolding 1km
W, — )
Ry S—REHTYR LA IEE value T0km
2 =S Rain Water Content without 1km
MKE(FyTS5—8) Doppler 10km
Fok 2 (S Snow Water Content without 1km
TAE(FyTT—H) D oo k.
AKE (RyFS5—H) Rain Water Content with 1km
CPR L2a CPREi{k CPR One-sensor . Srow oo Berert i | lea ] 05km
ER |CPR_RAS w-EIO8I Ralrl;::dduftnow EKE(FVTS5—FH) Doppler 10km 840MB
. 1km
[4RRSRE Rain Rate T 0km
3 1km
BERE Snow Rate T 0km
- - T Attenuation Corrected Radar 1km
BEREFRHL— RHRF Reflectivity Factor 10km
CPREA{A CPR One-sensor KR EERE Vertical Air Motion 11(;(;]
ER |CPR_VVL IEEETOA SR Vertical Velocity 1k m 280MB
aIERIR Product ShRE R E Sedimentation Velocity 10knr]n
S 2 s 3 Aerosol Extinction Coefficient;
KB FE RS (Water Soluble) 10km
ATLIDE 4K ATLID One-sensor 5 SEBR S Aerosol Extinction Coefficient! 10km
ATLID L2a ER |ATLARL| 70OV IL;HE{%EE | Aerosol Extinction ! _(D“_St) . 0.1km 560MB
Fossk Product e AR Aerosol Exg:ztlso;t)Coefﬁclent 10km
ISy h—R IR Aerosol Extinction Coefficient| 10km
(Black Garhon)
o it Optical Thickness of Ice
RERFHES (REE) Cloud with Reflection method
SKEAHE (1.6 um) Effetive Radius of Ice Cloud
ER | MSLICE MSIE MSI One-sensor Effetive Rgdﬁn: r:? loe Cloud |  0.5km - 580MB
- KETOS - Ice Cloud Product 2 um) (2.2 um) )
-3 Ice Cloud Top Temperature
MSI L2a £ Ice Cloud Top Pressure
3 Ice Cloud Top Height
N M A BE T (3 Aerosol Optical Thickness
IT7RVIVRFHES () (Ocean)
MSIE K MSI One-sensor N . Aerosol Optical Thickness _
ER | MSLARL I70J)LTASIR|  Aerosol Product T7RVIEERRS () (Land) 05km 290MB
*o Aa—LIgHGE) Angstrom Exponent (Ocean)




MIERIOF IR (L2b)
Research Products (L2b)
AF—|7B% Yyt THBE
oy mmLsn| 5z | mAT Jasore L EMERE | (mmE)
) KF SR (TBD)
Sensor(s) Pml_i?:lmg Status Prolguct Product Name Primary Parameter Spatial Resolution Vglitr:e
Horizontal | Vertical (TBD)
_ Z 2t (2Dk./IWC) Mass Ratio (2D_Ice/IWC) 1km
P |Ac MRl CPR-ATLDIEA %Tti SZLJZS?’;:{@’ (RyT5—m) without doppler 10km 20MB
- EREERT RSO Product B & (205K /IWC) Mass Ratio (2D_Ice/IWC) Tkm
(FyF5—%H) with doppler 10km
= == Rain Water Content 1km
FKE(FyT5—48) !
without Doppler 10km
Fok 2 (=P Snow Water Content 1km
TkE (FyT5—1]) without Doppler 10km
= e Rain Water Content 1km
CPR + L2b ER |AC RAS CPR-ATLID#E& CPR-ATLID Synergy FkE (FyT5—%H) with Doppler 10km 0.5km 840MB
ATLID - M-ET049k Rain & Snow Product EkE (FyTS5—7F) Snow Water Content 1km :
= K with Doppler 10km
[EFRRE Rain Rate 11(;(knr]n
BERE Snow Rate 11(;(knr]n
CPRATLIDHA | CPR-ATLID Synergy RN Vertical Air Motion 1‘;&
ER |AC_VVL \Eizf?jl:lﬁ;l* Vertical Velocity 1k 280MB
HREE Product SERE R E Sedimentation Velocity kan
e S e
I, Aerosol Extinction Coefficient;
AN HEB R
(Dust)
ATLID—MSHEA | ATLID-MSI Synergy TR Aerosol E’Etsinctisf”‘lt?‘)e*ﬁcie"t
I7AYVILEES T | Aerosol Components ea >a 10km 0.1km
Ea72 Product — oo s P Aerosol Extinction Coefficient;
M| e ER |AM_ARL TIIINTRLHEER (Black Carbon) 420MB
F—RER NELTF) Mode Radius (Fine Mode)
E—RFHE (KHF) Mode Radius (Coase Mode)
ATLID-MSHES ATLID-MSI Synergy IOV LEERS S A (TOA) Aerosol D.irect Radiative
T7OYVILEERS Aerosol Direct Forcing (TOA) 10km _
Radiave Forcing N Aerosol Direct Radiative
EHEATOE IR Product T70YVIVEERE#E S (BOA) Forcing (BOA)
EIRY Cloud Mask 1km 20MB
(Fv75—%) with Doppler 10km
ERFHEAT Cloud Particle Type 1km 20MB
(Fv75—%) with Doppler 10km
KEHHHE Effetive Radius of Liquid 1km
(Fv75—%) with Doppler 10km 0.5k
KEFMRE Effetive Radius of Ice 1km Km
AGM GD CPR-ATLID-MSHE& CPR;ATUD’MSI (F‘gﬁ;ﬁ) __with Doppler 10km
LR - ERyIS—FOsH ynergy . EKkE Liquid Water Content 1km
P k Cloud Doppler (Fv75—%) with Doppler 10km
Product ks Ice Water Content 1km 570MB
(Fv75—%) with Doppler 10km
KEMES Optical Thickness 1km
(Fy75—%) with Doppler 10km
S[EEKE Liquid Water Path 1km _
(Fv75—%) with Doppler 10km
S[HIKE Ice Water Path 1km
(Fv75—%) with Doppler 10km
CPR + =K (R TS dm Rain Water Content without 1km
ATLID + L2b MKE(FYTS5—8) Doppler Ok
MSI K (RyTS5—im) Snow Water Content without 1km
™ Doppler 10km
CPR-ATLID-MSI 2 e Rain Water Content with 1km
LR |ACM.RA [CPR-ATLID-MSHE#& Synergy FKE(FyT5—H) Doppler 10km 840MB
S m-EInFok Rain and Snow kB (RyT5—8) Snow Water Content with 1km
Product = Doppler 10km
5 i Tkm 0.5km
FEREsRE Rain Rate 10km
[ERE Snow Rate 11(;(;:”
CPR-ATLID-MSI ARIAEEE Vertical Air Motion Tkm
LR ACM_VV CPR*ATLID*MS!#E‘S Synergy 10km 280MB
L SREERETOS I+ Vertical Velocity Tkm
Product ShRE R FE Sedimentation Velocity 0k
m
5 - Radius of Ice Cloud
-ATLID- KEHIE e e o
LR |AcMicE |CPRATLD-MSHES scyisrgﬁ?fcfﬁi (ﬁ_g_ixﬂgmﬁf) denvednmr: Emlsswn oskm - 20MB
- KETOF I Product KEXZFHES Optical Thickness of Ice 0.5k
(TR FEHE) Cloud derived from Emission -oKm
“ST” = Standard product
“Red R” = Research product, would be processed in JAXA EORC Research and Application System, and to be upgraded to standard after one year or later when the release accuracy is approved
“ER” = Research product, would be processed in JAXA EORC Research and Application System. Some are processed at JAXA/MOS when products are produced as by—product of the Standard prc
“LR” = Research product, would be processed in Japanese Laboratories.
Research Products are developed on best—effort basis and the description in the Product List is TBD;
although CPR Research Products are at high priority as the releasing of the CPR Research Products are one of the full-success criteria.






