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Global Change Observation Mission

# 3 FY2013-2015 D RA BT A7 a &7 MY PI

Category | Product Pl in charge
Standard | Precise geometric corrected radiance JAXA & Tokai-U
Standard | Land atmospheric corrected reflectance |JAXA (Pl team collaboration); Val: Honda (Chiba-U)
Standard | Vegetation index JAXA (Pl team collaboration)
Standard | Above-ground biomass Kajiwara (Chiba-U), Val, model: Nasahara (Tsukuba-U)
Standard | Vegetation roughness index Kajiwara (Chiba-U)
Standard | Shadow index Moriyama (Nagasaki-U)
Standard | Fraction of absorbed PAR Y. Ono (JAXA); Suzuki (JAMSTEC); Val : Nasahara
Standard | Leaf area index (Tsukuba-U), Honda (Chiba-U)
Standard | Land surface temperature Moriyama (Nagasaki-U)
Research| Land net primary production Naﬁahara (Tsukuba-U), Muramatsu (Nara Women's-U),

Iy Ichii (JAMSTEC), Mabuchi (Chiba-U)

2 Research | Fire detection index Moriyama (Nagasaki-U) | Nakau (Hokkaido-U)
Research| Land cover type Fukue (Tokai-U) | Soyama(Tenri-U) ; Takagi (Kochi-U)
Research| Land surface albedo JAXA (TBD); Val: Honda (Chiba-U), Nasahara (Tsukuba-U)
Research| Water stress trend Kajiwara (Chiba-U)

New Evapc.)t!'ansplranon Index (Crop Tasumi (Miyazaki-U) ; Val: Nasahara (Tsukuba-U)
Coefficient)

New Phenology Nasahara (Tsukuba-U)

New Volcano monitoring Kaneko (Tokyo-U)

New Land PAR JAXA & Frouin (SIO)

New Land biological model Nas_ahara (Tsukuba-U), Ichii (JAMSTEC), Mabuchi

(Chiba-U)

Standard | Cloud flag Nakajima (Tokai-U)
Classified cloud fraction,

standard Cloud top temp/height, Nakajima (Tokai-U); Ishimoto (particle scattering model)
Water-cloud COT & CER, (MRI), Riedi (LOA); Val: Irie (Chiba-U), Yamazaki (MRI)

> Ice-cloud COT

g Research| Water cloud geometrical thickness Kuji (Nara Women'’s-U)

§' Standard Aerosol over the ocean, Inoue (AORI); Val: Aoki (Toyama-U), Irie (Chiba-U)

o Land aerosol by near-UV

® Standard | Aerosol by Polarization Sano (Kinki-U); Support: Riedi (LOA); Val: Aoki (Toyama-U)

JAXA (satellite base SW) | Inoue (AORI) (model
Research| Long-wave & Short-wave radiation flux | assimilation); Val: Nasahara (Tsukuba-U), Hayasaka
(Tohoku-U)
New Cloud phase by polarization Riedi (LOA)
Normalized water leaving radiance A . .
Standard - - Toratani (Tokai-U); Support: Frouin (SIO)
Atmospheric correction param.
Standard | Ocean PAR JAXA & Frouin (SIO)
Standard | Chlorophyll-a conc. JAXA; Val: Ishizaka (Nagoya-U), Hirawake (Hokkaido-U)
Standard | Total suspended matter conc. -(r:;aktaa?(;c(l-al)(’asl-l:JZ)lj':i/?:_:';SkT;?dkj_L’\;agoya-U)’ Hirawake

o PStandard | Colored dissolved organic matter . . N .

& [Research| Inherent optical properties Hirata (.Hokkaldo-U) ; Val: |sh_|zaka (Nagoya-U), Hirawake

Y - (Hokkaido-U) , Suzuki (Hokkaido-U)

Research | Euphotic zone depth
Standard | Sea surface temperature Kurihara (JAXA)
Research| Ocean net primary productivity Hirawake (Hokkaido-U) | Ishizaka (Nagoya-U)
Research | Phytoplankton functional type Hirawake (Hokkaido-U) | Hirata (PML, Hokkaido-U)
Research| Redtide Ishizaka(Nagoya-U)
New Absorption of PAR Frouin (SIO)
New Multiple sensor products Franz (NASA), Wang (NOAA), JAXA
. Snow and Ice covered area .
<5 [Standard - — Stamnes (Stevens Institute of Technology); Val: JAXA
Okhotsk sea-ice distribution
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Research| Snow and ice classification

Research| Snow area in forest and mountain JAXA

Standard | Snow and ice surface Temperature Stamnes (Stevens Institute of Technology); Val: Aoki (MRI)
Standard | Snow grain size of shallow layer Stamnes (Stevens Institute of Technology); Val: Aoki (MRI)
New Bare ice area in the ice ceet Aoki (MRI)

Research| layer

Snow grain size of subsurface & top

Snow impurity

Stamnes (Stevens Institute of Technology) & Aoki (MRI)

Research| Snow and ice albedo Stamnes (Stevens Institute of Technology)
Research| Ice sheet surface roughness Aoki (MRI)

Research| Ice sheet boundary monitoring JAXA

New Micro-alge concentration in the bare ice | Aoki (MRI)

New

Aerosol over snow area

Stamnes (Stevens Institute of Technology)

Bold characters show main developers of the standard products

#4 GCOM-CLIB:L2 7u¥ 7 NOiEZ L Ml ik

Jasy MER - B wmE BOIEREE A &
EEEARETHIEE (Level-1B) |U)-R | 5% (#Ext™) M EREE TR ERIE. 818 L EERIC & SKIE.
ETE: IOFA M) YIMMIE AT FEE <1pixel EFRREZFICKYBFTIEEDRMSIREZE RO TEE
EHEEEAD R T LEM g %, BTHEEEGP FRANTY AT LA
WIE - NV FELYPREL— ERDEET D RMS IREE RO TEHET 5,
D AVHIEETO-BERA | B | TR S : 5% (R ™), | MEHEEREL, RBRE. Ul LIBRIZE S
# | BREHEE, /A LRIEFER 1% (%) RIE, EEYX—/\RE (BRE. BERERE
B | FEhMEmEh b, TIR: 0.5K (@300K) (=AM TX—/N), BARIEIZK Y REHERE
BAfST © W/m?/str/um HAATFE B <0.5pixel D RMS FREF RO TFHET 5.
BiE | TIR LISt : 3% (x| BAFREL. 6P #AVTI R TLAEMMBERD
0.5% (F8%t) RIBITND RMS IREERDTEHET 5.
TIR: 0.5K (@300K)
oI ¥E FE <0.3pixel
¥R 4L (48 1F SF R aTE Y=z | <1pixel GCP ZRAVTHELMBERDLET LD RMS R
E LTOA EEROTEMI 5.
EE : GCP ZAWVWTHET L
EHELIZ/INSA—4 PGCP [+ -
L. PGP ERVWTHEL 0 |7 | <OSpbel
E Zduly& 9 5 IEXBhIRRIE
DEFLEITHEF L REIEE
B BiE | <0.25pixel
BARE : W/m2/str/um
REFEIE F e R gt =3 =2 | 0.3 (<=443nm), 0.2 FEES00nm TOI7AYVILHFMESA0.25UT
LSRF (>443nm) (> —2)"® DEFHICEVWTHERABL EHABELEDOED
EH: ARFOKESTFOT RMS 32 Z %R TFHET 5.
FRYLHFISESHEDE|1Z#% | 0.1(<=443nm), 0.05 BELEY LIt EEAEEDEDRMSBEER
i | Bl - RIROBRERYRE, (>443nm) (=) | HTEET B,
m | MMREEIORSTEICHEL | B4 | 0.05 (<=443nm), 0.025
=1 D(ERMNET), 8B - B (>443nm) (— )
T—4 CIEAREDHEZET
2
BI: ERT
HEELEH val V-2 | BERE: 25% (y-V), JaLTER, JapanFlux, PEN. /\» EEE BB 20—/ &
EE  EEDOHECEREGE FH: 20% (V-V) DBRGREI Y AL D R REGTE (2T —RU RC A
% R9$EE:NDVI & EVI AT D S EHEE) KYEH LT VIINDVI,
BAfL|ART EVIRUMEIRE vi TS HhED RMS IREZEH T
%,
| ER: 20% (V-Y), JaLTER, JapanFlux, PEN, \s EHEEE A2 —11E
FE: 15% (V-V) DBRGREI YA LD R RETE (2T —RU RC A
BE | ZE: 10% (V) DT A—EBH S ARH T LZE) FVEHLEZ VI ED
ﬁ** 10% (3/_*/) RMS Eﬁ%éﬁﬁj?éo
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#h EER/NAA TR AGBIO -2 | EJF: 50%, JaLTER, JapanFlux, PEN, \/r EHEE &R 2T —75E
T BED EEDLIRE FM: 100% DBIGIREL T A FOEHRI (EFRD AGBIO (i EED
= FIREE%F5E. FMDAGBIO IFFAIL-MEER
B{T:t/ha EEBEOT7TAAN) —RKYHETE ., EfzlEih EL—F
RAXVFHLHEE) PHBAETOF VNOCERERET
JLO AGBIO &0 RMS FREFEHT 3,
ZAE | EJR:30%, #HK:50% | JaLTER, JapanFlux, PEN, \» BHEAERS T —71E
BE | 2R 10% &Hk.20% %)Iﬁi%*ﬁérwzrba) AGBIO &M RMS BREZEHT
HEESTRRIER VRI -2 | EJR-ZHFK:40% (Y—Y) | JaLTER, JapanFlux, PEN, \»r BHEE SRS T —71E
EE : SGL DZAREHIZK ZE | BE B 20% 0—)) DBEIGRII T MDD I RETE (AT —RU RC A
BHEEDIAEEDENER | i AT A—HEH S NS EHRE) KYEH LT VR ED
ERiE BiE | BR-HH:10% (V-Y) | Rvs BEXEHT S,
BAfSL R TT
hTEEE S| Y—-R | BEE-FF#K: 30% (Y—Y) | JaLTER, JapanFlux, PEN, /\r EHEA R 2T —71 &
EEANINVIERERAV: (128 | EE-Hk: 20% (V—) | PRBBIY A FOSERITE(FT—RURCAY
BEDREDRESETRTIER (B2 | ER B 10% (—y) | A7 5 BESRREHELE) KYEHLIZ s D
BAfSL T RMS SRE (HHVEE A EEEAFZ LT OT—2&
UHETELT=SI &M RMS IRE) 2 EHT S,
JE ARG RIRE -2 | ER: 50%, JaLTER, JapanFlux, PEN, /\s- B4R ZT—71E
FAPAR M 50% DIRIGHRII Y A+ D FAPAR(PAR HHLLIE S Sl st
EE EENRING DIHERK 5HCEHBIL =452 £ M= PAR. M2 FHZ PAR, #RER
B35t (PAR) DEIE LRAE PAR, MEE THE PAR KYHERE) RUMMAT R
BART: T FAPAR 7OSJRED RMS BREZEH TS,
ZE | BIJR:30%. #4K:20% | JaLTER, JapanFlux, PEN, \» B4 ER4 T —1E
DIFIZHRIE Y A+ D FAPAR(PAR HHLLIE S Sl st
BiE | EIR:20%, F#:10% | 5+ TEHAILI=#TE LEE PAR. #57E T AIZ PAR, #AER
L MEPAR. MR TRIZ PAR KU HETE) & D RMS IR E
EFHET 5,
EmEER LAl -2 | EJF: 50%, Jalter, JapanFlux, PEN, \/ EHEEERI 2T —12ED
HBAmEEHYDIEEDED #HH: 50% WSREEY MDD LAI()E2—5vTHLLIE LAI-2000
REOHRERE PREBEMRKIZBITD TRZEDLBAEENSH
B T E)RUOMBE LA TOXIRED RVS SBEFZE T
Do
ZAE | EJR:30%. F4K:30% | JaLTER, JapanFlux, PEN, \» BHEAERS T —71E
DIRGRII Y A +D LAI()E—FSvTEHLLIE
BR | BR:20%, #FHHK:20% | |a1-2000 BBEMERICH D FAEH LK EE
MOHETE) ED RMS IREFZEH TS,
HRERE LST =2 | 3.0K AT (¥—V) 5 (HEN Y — b REEXR) TEHAILIZ ST R
HhREDERE UHBIE (STTOFIhED RVS IBEFZEH TS
BT : Kelvin (TBD)
T | 25K LU (V-Y) 5 (BN — G REE X R) TEHAILZ ST &
BB | L5KET ) D RMS BREEH T SH(TBD)
s M—REER LNPP =R | N/A N/A
EE ABESH AR TR |
= | mEE (GPP) KUY TRHL | FRE | N/A N/A
~RFEZF5IL=2D
BA{s1: gC/m’/year B2 | 30%(FE ) JaLTER, JapanFlux, PEN %2 & D IRIZHREE 1 b D LNPP
RUMhBIE INPP TOXIRED RMS BEEXEHT
Do
KRR R{ER WST =2 | N/A N/A
TR EENDELTDIKOE [BE | N/A N/A
ggﬁf;—j ke BE | 10%(R¥FER)" BSOSV RBAY (L OBRBEBEDLERICE
o YiRHIEREHE TS (TBD),
KSEAREN FDI =2 | N/A N/A
& BFANOEEERNG [1BE | N/A N/A
EOHEHRAMSHBEICED |BE | 20% (B841E =) Terra/ASTER & DR R R LEBFRNBEREED
WTHREL =K K DI BOREERFEE Y OT—2RYHEE L KRN
BAfSL T LOBYEEREEHT S,
THhEESEE LCT JY=2 | N/A N/A
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B HEERBCESRSE [1Z£ | N/A N/A
t"tl E?L\T AL BHiE | 30% (FR¥IEER) Degree Confluence Project DT —4A XY ER LT=£ Bk
WEORE DEBHIBET—FEDBUFRLEHT S,
B R f= BE DS (BRELE) LBV TEHREEEY
YLD T BN ELDOLEEITS
FE 7 LK LALB =2 | N/A N/A
EE KBHEOIRIILE—IZ [1BZ | N/A N/A
gzéﬁgﬁh@l*”’#_@ BE | 10% JALTER, JapanFlux, PEN. /\r EHEEBAIE T —HE
- DBUFREES 1 R D5 RIIE (8T —R U RCAY
AT EH D MEEEE) KYHEEL LAB &
VB2 LALB TOF HhED RVS IREFEHT S,
E£I545 847 CLFG =R | 10% (ERHNATED 2 | WEFEORBEHERATOF IO GTS(EHREARE
EE EF4MTRUVUERKE- fE LLE%) 4R EE. @XM ASEBEEEBELOLEFEL
Keg) DR EEESOERHFNTS T, EFFIEDRRMEEZLREMICEHET 5,
g R REELLTEHE ;F'%EEI EDAHELRLC
B ERT
B | TRERLLCHE | EHAIZEOARERL
EEHEE CLFR =2 | 20% (BEtEHmE)" LHATEHD 0.1 ERFEHNTAFNEBBREL-{EL
T& BEfEESREE — — = HEHAIBNELOLE. ERMASKBREEEZ P
ISCCP DA (BEFmBEES | Fr | 1SHEHERT) |sccp BEBFRORMITE SRS LOLKER
PHESTHELEI 24T [BE | 10%(B5TERE)® BHEDBEEREMICIHET 5,
EEINTLD) ITEIKELA
THDEE
Bf7:9%
* | BTEEE SE CLTTH -2 [ 1K BECREOREFMEEBELT TR BEERERIT
5 | ER - EEOERERUSE LiztT. EEEEOHESRABEINFERENTT—4
m | HALUREK], =Ekm] EFBLENWCLERERTH(BRE. BEL),
Z#E | 3K /2km hEEDONENESEFLOWELKEEZREREL.
— Zet W EWS A — S RAEEL D%
B | 15k "/1km O RMS 3225 RO T T 5.
KEHRFHIES-FIEFE =2 | 10%/30% (FLEMES/ | hE2ICKDEAELDED RMS FREFKRHTEE
CLOTER_W HifE) g5,
EE KEORZHWESEERN (PEEE LBk A FHE)
DEMFE Zx | 100% (BEKEHE™) HEHRAEEZEKEICTREL. #h L2/ o0KKRET
Bifsr: B &[], FIfE[pm] EHoKBEBIELDZED RMS IREZ RO TEHMT
Do
B2 |50% */20% " th E A IR PR DA S OF A—RIZ kDR
PHESHAERMMOEZICEIBAEEDED
RMS SRZEZF RO THREEET 5,
KBERFHES CLOT | J)-2 | 30% MERICEDEAELDZED RMS JREZROTEE
E&E KEORZEHES iR
BAGL|AT (PEEE 2Bk A TFHE)
T | 70% h EERBIRYT =IO DRIASTUF A—E(Z&BH
PHRESHAERVBEZICLBRAELDZEZD
BiE |[20%° RMS BREZ KO TEHET 5,
BEEITOYVIL ARNP =2 | 0.1(AF¥HMDra_670, | MBEEIZKDHEBECBEDOHEHRBEICE S
EE AR EFRIME RS EE 865) KURBEEDZED RMS FRZED 147 AFHEZRDHT
* AuncitELEELT7OY HBEMICEHET 5,
= ILDXFHES(T) AT R | 1% 0.1(‘{—)0)ra_670, 212k HEBIE LD ZE R UMEA
rO—LIEH(FIFOK/D) R 865)" (AERONET/Maritime Aerosol Network) EDZE®D RMS
vI7aYvILiER| HiZ | 0.05(y-vM1a_670, BREEFRDTEHET S,
BT T 865)
fEET7OYILGELZES) =2 | 0.15(B FEtD1a_380) | th LEBIF YT —HIDRADAS DA A—43 (Skynet.
ARNP Aeronet) [ZkAAZHEIHAERVMEEICKS
EEGEENMEREEZAL  [Z£ | 0.15(0-vDra_380) 7 | BEIELDED RVS BBEFRO TEHET 5.
THELEEETI7Z7AVILON
FHES(T) RTARIER | B4 | 0.1()-YMDra_380)
=
B ERT
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EEET7OVILURI) ARPL | YY=R | 0.15(B FHMDta_670, | th EEBIRYNT—IDRAHAS5TH A—% (Skynet,
T RASAERANTHEL 865) Aeronet) [IZ&AM/NMIFE—RFOI 7OV IILALZFH
I7RVILVEZEMES(T) |[FE | 0.15(y-yD1a_670, ESHABELOLBERVMAZICLIBAELOE
RUALST R O— Lg% 865) D RMS 2EE RO T T .
BART: T B | 0.1(Y—v®M1a_670, 865)
KEZMFHES CLGT_W JY=2 | N/A N/A
EE KEDRMEWES ZHE | N/A N/A
BAL:m B | 300m W E BRI — B EEBOEL—S— 54
F—DEAEEDED RMS BBEZROTEMET 5,
mERERERSFITVIX =2 | N/A N/A
ﬂf ] Z£ | N/A N/A
;:;ﬁi@bﬁ%@%ﬁﬁf@ BiZ | TRZEKS 10w/m2, |t ERGERRIR YT —2 (ARM, BSRN) %o E £7:8)
= LE@AE15W/m2 (0.1 | 75V R RYRT—2% (JaLTER, JapanFLux. PEN.
B W/m? &, B¥H) Fluxnet %) [Ck B EAIE R UMh BT 21 K28 AIEIC
DWT.ZNZENn 147 A FHEDEDRMS REE R
HTEHET 5.
hREERRES I VIR -2 | N/A N/A
SWRF 2% | N/A N/A
;?ﬁ;ﬁiﬁéaﬁ;ﬁ;?fa BiZ | TRZEKS 13W/m2 . | th ERGERRIR YT —2 (ARM, BSRN) %ot #5781
2 L@AE10W/m2 (0.1 | 75V RRYRT—2% (JaLTER, JapanFLux. PEN.
B W/m? E, BFH) Fluxnet ) l:;é%ﬁiﬂlJfE&UmﬁiEl:otéﬁﬁiﬂllfﬁl:
: DWWT.ZNZENn 147 A FHEDED RMS FREE R
SHTEET 5.
ERRAEiEKE R aHEE =2 | 60% (443~565nm) A ELRIIZ & VRIS EBE CRIZE LRBAL RS ETIC
NWLR FEAZHABEBRCMMEZHAELDOZED RMS 3R
EE EEH ST SRETE EERDD,
EERMED) Z# | 50% (<600nm) T ELAIIC & VRIS EE CRIZE LRBAL = RETETIC
B W/m?/str/um 3D 0.5W/m2/str/um KENPEBEEDED RMS I2EEZRD D,
1/sr (>600nm)
BH4E | 30% (<600nm)
0.25W/m2/str/um
(>600nm)
RRAHIE/NTA—E ACP -2 | 80% (ta_865) A E A Z kYIRS EE TR E LALLM R
EE: ARHIGEDEEF# UHBEICKDI 7OV ILAFHESEAEEDE
EFTAEHICHEWSIZAYVIL D RMS FAZEZEKRH D,
REHESORRBFEGED |Z%£ | 50% (ra_865) FRRAERIC L YIR S B TR E L EBIL gt EtTIC
1B KBI7OVILAZHESHABELDED RVS 22
BT ERTT BiR | 30% R,
ﬁz HERBMET PAR =2 | 20% (10km/H) NDBC, TAO/TRITON D E £ 7 1 M B F 1= (& PAR
o | ERAEMTSUINONEBE | - BRAT—2ZRANT. BEHAELOZED RVS 32E
| miskamATETERE | | 15%(10km/A) k43 17 APHBELLTRD S,
400—700nm DBEASE —
DEEICEH3 1 Bh-Yoik | BHR | 10% (10km/A)
HiE
$1ﬁ:Ein/n212/day Ff=lE mol
photons/m /day
£0074)L aBE CHLA =R | -60~+150% (5};¥) RAERRI LV R G THELRHALTRBLE
EE EMISOINDEE BAKYUT S (ESE HEWEEE /OIS
BHREBRBREEDREICH 54— (HPLO) [CKY) BIELI- X ERBREEER
1+5BE VB 2EAELDED RMS IBEER DD,
B mg/m® T#E | -60~+150% MABELAI X YRGB CHELRBLTERELE
BAKY TS (ESE HELEEEIOTNT
. 74— HPLO) IZKY) RIELI- A ERBREEELE
BR | -357+50% (54¥), DED RMS BEERDHD,
-50~+100% (iR &)
w | BEAVERE TSM YJ=R | -60~+150% (§+¥) MMRERIIC LY RIG B THELRHAL TRGL
¥ | EBRKPREOBEVESE B TINEBBLI=DAIILADE IR EEEMS

EHEAKH-YDEREET

BB 2HAEEDED RMS JREZKR DD,
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RLIELD T, T30 E |1BE | -60~+150% MMERIICKVIRSES CTHELRL TEREL:
DEMELTIELE DEEY BT IERBLI-D/IILADEIRESEMS
BhEtth B | -507+100% EDED RMS BEERDD,
Bff:g/m?
HRBFERIRI R =R | -60~+150% (4} ;%) MMAER R K VIRSEE (5 E) THELRIZL TR
CDOM BLERKY T ILONZREER b 280
EE: REBOKISHEELTWNS BEEDED RMS IREFRD D,
MK DI RIFREL E | -60~+150% MAERAIC LY RGBS THELABLTIREL:
B{:1/m BT ONZREBEEDED RMS 3BEER
BH#E | -50~+100% Hb,
FEEKR SST -2 | 0.8K FHMEXRIEZBS | thOBFHELRATOF HERAVHEETERY GTS
EECBEOUNLY)BEE DH) (EERERBEMAR) P A—R Y TRIESN ST
REED) ABREEKEHBGE (AhDH) LD LLEEEL
B :°C) THRENIZETHET 5,
Z#% | 0.8K tOFERBTOF IrERWEETHMER Y GTS
— (EHREARBEMAR) P A—R Y TRIESN ST
B | 06K ABEAEEACRER L O 8% B L TS 11 5HE
T3,
BHRERE E2D =R | N/A N/A
E%;*IE%G)EEEI:-FQE% §i§ N/A N/A
DHBBOFEST, PAR HVEE | g -
ET M 1/100 &4 57K EE BE | 30% CHEURBADHE | MAIERAIICRY RSB THRELRBL TITo1oK
B m ) hTHEEESRA(TEOSRABREAIRISEL)
EDED RMS BREZRDHD,
BKEEONEEE 0P )= | N/A N/A
R ENER-BENE-E mm A A
BAREEROSIRIVERES | , : i i _
FUSEEMBEONESHEE | BF | 440nm BIAREHD MAEAIC K YIRIGEE THELRBL TITo=4
M DMK BN SRS RMSE<0.25, /2D FEHAEDED RMS IREERDHD,
Bifr:1/m 550nm TS5 %A
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Address

Country

E-mail

Telephone

Facsimile

Co - Investigator

Name Institution Telephone E-mail

Budget (yen in thousands) (Direct Cost only)

JFY2016 JFY2017 JFY2018 TOTAL

(Leave Blank for JAXA Use)

Authorizing Official:

(Name and Title) (Institution)

A-2



Research Schedule

JFY

2016

2017

2018

Month

7-9

10-12

1-3

7-9

10-12

1-3

7-9

10-12

1-3

Milestone

Activities




Application for Research Funding, the Current State of Funding and Effort

(1) Research Funding Applied for

Funding
System
e.g., JAXA,
JSPS etc.

Research Title
(PI name)

Role
e.g.,PI
or CI

Budget

(throughout

the period)

(thousands
of yen)

Effort
(%)

Differences in Research and
Reasons for Additional
Application for This Research

(About this research)
GCOM 6" RA

(JFY2016-18)

(2) Research Funding to Be Provided

(3) Other activities

Total

(Total of the effort in (1), (2) and (3) above)

100
(%)
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BUDGET SUMMARY
Direct Cost only

1. Personnel Expenses (unit: yen in thousands)
2016 2017 2018 Total

2. Purchases

2.1 Computers / Peripheral Equipment (unit: yen in thousands)
ITEM 2016 2017 2018 Total

2.2 Software (unit: yen in thousands)
ITEM 2016 2017 2018 Total

2.3 Expendable Materials and Supplies (unit: yen in thousands)
ITEM 2016 2017 2018 Total

3. Subcontracts (unit: yen in thousands)
ITEM 2016 2017 2018 Total
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4. Travel Expenses

(unit: yen in thousand)

Departure Point — Destination

(number of travelers) 2016 2017 2018 Total
5. Observation Equipment (unit: yen in thousands)
ITEM 2016 2017 2018 Total
6. Satellite Data (unit: yen in thousands)
Name of Cost
Satellite / | Distributor Purpose
oo 2016 | 2017 | 2018 | Total
7. Other Data (unit: yen in thousands)
Name of . Cost
Data Sets | Distributor | Purpose  mo50gm o80T 9018 | Total
8. Others (unit: yen in thousands)
ITEM 2016 2017 2018 Total

TOTAL (unit: yen in thousands)

* Remarks “Overhead Cost” (q.v. 3.4(1)C) of this RA )

Please check either of the following boxes:

O Unnecessary

0 Deductible with special procedures (e.g. submission of certain application form from JAXA)

[0 Indispensable (Reason(s): )
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BUDGET SUMMARY (EXAMPLE)

Personnel Expenses

(unit: yen in thousands)

analysis

2016 2017 2018 Total
Part-time job for DSD data analysis 320 160 800 1280
(40x8) (20x8) | (100x8)
2. Purchases
2.1 Computers / Peripheral Equipment (unit* yen in thousands)
ITEM 2016 2017 2018 Total
.2 Software (unit® yen in thousands)
ITEM 2016 2017 2018 Total
.3 Expendable Materials and Supplies (unit: yen in thousands)
ITEM 2016 2017 2018 Total
8mm tape (112m) 50 50 50 150
CD-R 100 120 120 340
MO (640MB) 15 10 10 35
A4 Paper (package of 500 sheets) 2 1 1 4
CD-RW Drive 50 50
3. Subcontracts (unit: yen in thousands)
ITEM 2016 2017 2018 Total
Software development for DSD data 1,500 600 600 2,700
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4. Travel Expenses

(unit: yen in thousand)

Departure Point — Destination 2016 2017 2018 Total
(number of travelers)
Tokyo — Washington, D.C. (1 person) 600 600
Tokyo — Paris (1 person) 650 650 1,300
Tokyo — Paris (1 person) 650 650 1,300
Tokyo — Osaka (1 person) 35 35
5. Observation Equipment (unit: yen in thousands)
ITEM 2016 2017 2018 Total
Micro Rain Radar 1,600 1,600
6. Satellite Data (unit: yen in thousands)
Name of Cost
Satellite / | Distributor Purpose
Sensors 2016 | 2017 | 2018 | Total
7. Other Data (unit: yen in thousands)
Name of . 48 Cost
Data Setg, | Distributor'| ‘Purpose. Fo7sm T 0017 | 2018 | Total
8. Others (unit: yen in thousands)
ITEM 2016 2017 2018 Total
TOTAL (unit: yen in thousands) | 4,787 2,241 2,266 9,294
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JAXA DATA REQUIREMENTS

1. JAXA-Archived Satellite Datasets
(JERS-1, ADEOS, TRMM, GPM, Aqua, ADEOS-II, GOSAT, GCOM-W, GCOM-C, ALOS,
ALOS-2)

Name of Satellite / Sensor Quantity Purpose
(scenes)

B-6



B.1 Instructions for budget summary

Provide a budget summary by cost element (Personnel Expenses, Computers/Peripheral
equipment, Software, Expendable Materials and Supplies, Subcontracts, Travel Expenses,
Observation Equipment, Satellite Data, Other Data, and Others), sorted by Japanese fiscal year
as in the example attached to this form. An annual summary budget should also appear on the
last line.

(1)

2)

3)
(4)
)

(6)
(7)

(8)
9)

Personnel expenses

Enter expenses for part-time workers here as the total cost calculated by multiplying the unit
cost per day by the number of days. For part-time workers, use your own cost estimates.
Computers/peripheral equipment/software

Enter the lease and rental cost of computers and/or peripheral equipment. Note that JAXA
has the right to change specifications of all equipment. Also enter the cost of software here.
Expendable materials and supplies

Enter the quantity of each item, following the example.

Subcontracts

Provide the cost of subcontracts to outside companies or organizations here.

Travel expenses

Describe the proposed domestic and/or international travel including information on
destination and number of days/number of times (or travelers).

Observation equipment

Enter costs of observation equipment including installation cost.

Satellite data

Investigators requesting satellite data other than JAXA-owned or archived data (listed in the
next section) should provide cost information here.

Other data

Enter costs for data other than satellite data.

Others

Enter costs for publication and others here.

B.2 Instructions for data requirements

JAXA-owned satellite data includes TRMM data and other satellite data listed below. JAXA
will provide requested data judged necessary for the proposed research, subject to availability of
data processing.

- Japanese Earth Resources Satellite (JERS) (global)

- Advanced Earth Observing Satellite (ADEOS)

- Tropical Rainfall Measuring Mission (TRMM)

- Global Precipitation Measurement (GPM)

- Advanced Microwave Scanning Radiometer for EOS (AMSR-E) aboard EOS-Aqua
Satellite

- Advanced Earth Observing Satellite-1I (ADEOS-II)

- Greenhouse Gases Observing Satellite (GOSAT)

- Global Change Observation Mission - Water (GCOM-W)

- Global Change Observation Mission - Climate (GCOM-C)

- Advanced Land Observing Satellite (ALOS) (50 scenes per year from JAXA archives)

- Advanced Land Observing Satellite-2 (ALOS-2) (50 scenes per year from JAXA
archives)

Data availability can be checked on JAXA’s Earth Observation Satellite Data Distribution
Service (linked from EORC website, http://www.eorc.jaxa.jp/en/about/distribution/index.html).
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APPENDIX C
OVERVIEW OF THE GLOBAL CHANGE OBSERVATION
MISSION (GCOM)
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1. Introduction

Comprehensive observation, understanding, assessment, and prediction of global climate change are
common and important issues for all mankind. This is also identified as one of the important
socio-economic benefits by the 10-year implementation plan for Earth Observation that was adopted by
the Third Earth Observation Summit to achieve the Global Earth Observation System of Systems
(GEOSS). International efforts to comprehensively monitor the Earth by integrating various satellites,
in-situ measurements, and models are gaining importance. As a contribution to this activity, the Japan
Aerospace Exploration Agency (JAXA) plans to develop the Global Change Observation Mission
(GCOM). GCOM will take over the mission of the Advanced Earth Observing Satellite-1I (ADEOS-II)
and develop into long-term monitoring of the Earth.

As mentioned in the fourth assessment report of the Intergovernmental Panel on Climate Change
(IPCC), warming of the climate system is unequivocal as is now evident from observations of increases in
global average air and ocean temperatures and widespread melting of snow and ice. However, climate
change signals are generally small and modulated by natural variability, and are not necessarily uniform
over the Earth. Therefore, the observing system of the climate variability should be stable, and should
cover a long term over the entire Earth.

To satisfy these needs, GCOM consists of two medium-size, polar-orbiting satellite series and multiple
generations (e.g., three generations) with one-year overlaps between consecutive generations for
inter-calibration. The two satellite series are GCOM-W (Water) and GCOM-C (Climate). Two
instruments were selected to cover a wide range of geophysical parameters: the Advanced Microwave
Scanning Radiometer-2 (AMSR2) on GCOM-W and the Second-generation Global Imager (SGLI) on
GCOM-C. The AMSR?2 instrument will perform observations related to the global water and energy cycle,
while the SGLI will conduct surface and atmospheric measurements related to the carbon cycle and
radiation budget. This chapter presents an overview of the mission objectives, observing systems, and data
products of GCOM.

2. Mission Objectives
The major objectives of GCOM can be summarized as follows.

- Establish and demonstrate a global, long-term Earth-observing system for understanding climate
variability and the water-energy cycle.

- Enhance the capability of climate prediction and provide information to policy makers through
process studies and model improvements in concert with climate model research institutions.

- Construct a comprehensive data system integrating GCOM products, other satellite data, and in-situ
measurements.

- Contribute to operational users including weather forecasting, fishery, and maritime agencies by
providing near-real-time data.

- Investigate and develop advanced products valuable for understanding of climate change and water
cycle studies.

Detailed explanations of the objectives are as follows.

(1) Understanding global environment changes
A) Establish and demonstrate a global, long-term Earth-observing system that is able to
observe valuable geophysical parameters for understanding global climate variability and
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B)

C)

E)

F)
G)

H)
D)

water cycle mechanisms.

Contribute to improving climate prediction models by providing accurate values of model
parameters.

Clarify sinks and sources of greenhouse gases.

Contribute to validating and improving climate prediction models by forming a
collaborative framework with climate model institutions and providing long-term
geophysical datasets to them.

Detect trends of global environment changes (e.g., global warming, vegetation changes,
desertification, variation of atmospheric constituents, wide area air pollution, and depletion
of ozone layers) from long-term variability of geophysical parameters by extracting
short-term (three- to six-year) natural variability.

Advance process studies of Earth environmental changes using observation data.

Estimate radiative forcing, energy and carbon fluxes, and albedo by combining satellite
geophysical parameters, ground in-situ measurements, and models.

Advance the understanding of the Earth’s system through the activities above.

Contribute to an international environmental strategy utilizing the results above.

(2) Direct contribution to improving people’s lives

A)

Improvement of weather forecast accuracy (particularly typhoon track prediction, localized
severe rain, etc.).

Improvement of forecast accuracy for unusual weather and climate.

Improvement of water-route and maritime information.

Provision of fishery information.

Efficient coastal monitoring.

Improved yield prediction of agricultural products.

Monitoring and forecasting air pollution including yellow dust.

Observation of volcanic smoke and prediction of the extent of the impact.

Detection of forest fires.

3. Observing Systems

3.1. Overall concept

As mentioned in the previous section, the entire GCOM will consist of two satellite series spanning
three generations. However, a budget will be approved for each satellite. Currently, only the GCOM-W
satellite has been launched as the first satellite in the GCOM series. Both GCOM-W and GCOM-C
satellites will be medium-size platforms that are smaller than the ADEOS-II satellite. This is to reduce the
risk associated with large platforms having valuable and multiple observing instruments. Also, since the
ADEQOS-II problem was related to the solar paddle, a dual solar-paddle design was adopted for both
satellites. To assure data continuity and consistent calibration, follow-on satellites will be launched so as
to overlap the preceding satellite by one year. The concept is summarized in Fig. 1.

May 18 2012 |
| GCOM-W | «—

iy | GCOM-W2 i

Launch

Launch

Fig. 1. GCOM concept
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3.2. GCOM-W and AMSR?2? instrument

Figure 2 presents an overview of the GCOM-W satellite; its major characteristics are listed in
Table 1. GCOM-W will carry AMSR2 as the sole onboard mission instrument. The satellite will
orbit at an altitude of about 700km and will have an ascending node local time of 13:30, to maintain
consistency with Aqua/AMSR-E observations.

Fig. 2. Overview of GCOM-W satellite

TABLE 1

MAJOR CHARACTERISTICS OF GCOM-W SATELLITE
Instrument Advanced Microwave Scanning Radiometer-2 (AMSR?2)
Orbit Sun-synchronous orbit

Altitude: 700km (over the equator)

Size 5.Im (X) * 17.5m (Y) * 3.4m (Z) (on-orbit)
Mass 1991kg
Power More than 3880W (EOL)
Launch May 18, 2012 by H-IIA Rocket
Design Life 5 years
Status Phase-D

Figure 1 presents an overview of the AMSR2 instrument in two different conditions. Also, basic
characteristics including center frequency, bandwidth, polarization, instantaneous field of view
(FOV), and sampling interval are indicated in Table 2. The basic concept is almost identical to that
of AMSR-E: a conical scanning system with a large offset parabolic antenna, feed horn cluster to
realize multi-frequency observation, external calibration with two temperature standards, and
total-power radiometer systems. The 2.0m diameter antenna, which is larger than that of AMSR-E,
provides better spatial resolution at the same orbit altitude of around 700km. The antenna will be
developed based on the experience gained from the 2.0m diameter antenna for ADEOS-II AMSR
except the deployment mechanism. For the C-band receiver, we adopted additional 7.3GHz
channels for possible mitigation of radio-frequency interference. An incidence angle of 55 degrees
(over the equator) was selected to maintain consistency with AMSR-E. The swath width of 1450km
and the selected satellite orbit will provide almost complete coverage of the entire Earth’s surface
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within two days independently for ascending and descending observations.

Fig. 3. Sensor unit of AMSR?2 instrument in deployed (left) and stowed (right) conditions.

TABLE 2
MAJOR CHARACTERISTICS OF AMSR2 INSTRUMENT
Parameter Performance and characteristics
Center Frequency (GHz) 6.925/7.3 10.65 18.7 23.8 36.5 89.0
Bandwidth (MHz) 350 100 200 400 1000 3000
Polarization Vertical and Horizontal polarization
NEAT (K)* <0.34/0.43 <0.70 <0.70 <0.60 | <0.70 | <1.20/1.40°
Dynamic range (K) 2.7 to 340
Nominal incidence angle (deg.) 55.0 55.0/54.52
Beam width (deg.) 1.8 1.2 0.65 0.75 0.35 0.15
IFOV (km) Cross-track x along-track 35x62 24x42 14x22 15x26 7x12 3x5
Approximate sampling interval (km) 10 5
Swath width (km) > 1450
Digital quantization (bits) 12
Scan rate (rpm) 40

3.3. GCOM-C and SGLI instrument

Figure 4 gives an overview of the GCOM-C satellite; its major characteristics are listed in Table 3.
GCOM-C will carry SGLI as the sole mission onboard instrument. The satellite will orbit at an altitude of
about 800km; the descending node local time will be 10:30, to maintain a wide observation swath and
reduce cloud interference over land.
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Fig. 4. Overview of GCOM-C satellite

TABLE 3

MAJOR CHARACTERISTICS OF GCOM-C SATELLITE
Instrument Second-generation Global Imager (SGLI)
Orbit Sun-synchronous orbit

Altitude: 798km (over the equator)

Size 4.6m (X) * 16.3m (Y) * 2.8m (Z) (on orbit)
Mass 2093kg
Power More than 4000W (EOL)
Launch JFY2016 by H-IIA Rocket
Design Life 5 years
Status Phase-C

The SGLI instrument has two major new features: 250m spatial resolution for most of the visible
channels and polarization/multidirectional observation capabilities. The 250m resolution will
provide enhanced observation capability over land and coastal areas where the influences of human
activity are most obvious. The polarization and multidirectional observations will enable us to
retrieve aerosol information over land. Precise observation of global aerosol distribution is a key for
improving climate prediction models.

SGLI consists of two major components: the Infrared Scanner (IRS) and the Visible and
Near-infrared Radiometer (VNR). An overview of the SGLI instrument is shown in Fig. 5 for the
entire radiometer layout, IRS, and VNR components. Also, requirements for sensor performance are
listed in Tables 4 and 5. VNR can be further divided into two components: VNR-Non Polarized
(VNR-NP) and VNR-Polarized (VNR-P). VNR-NP and VNR-P are the 11-channel multi-band
radiometer and the polarimeter with three polarization angles (0, 60, and 120 degrees). VNR-P has a
tilting function to meet the scatter angle requirement from aerosol observation. The IRS is an
infrared radiometer covering wavelengths from 1pm to 12pm. It consists of short infrared (SWI;
1.05 to 2.21um) and thermal infrared (TIR 10.8 and 12.0um) sensors. It employs a scanning mirror
system with a 45-degree tilted flat mirror rotating continuously to realize an 80-degree observation
swath and calibration measurement in every scan.

Through intensive discussions and optimizing studies, the number of SGLI channels was
decreased from the 36 channels of GLI aboard ADEOS-II to 19 channels, while the number of
SGLI standard products will increase compared to those of GLIL
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VNR Electronics

IRS Electronics

IRS Radiometer

Earth direction

Cirbit direction I

Diffusion plate

VNR-NP tele: 1
VNR-NP telescope fer sun calibration

VMNR-P telescope

Deop space window Sl

Fig. 5. Overview of SGLI radiometer layout (upper), IRS instrument (lower-left), and VNR radiometers
(lower-right).

TABLE 4
SGLI MAJOR PERFORMANCE REQUIREMENTS
Item Requirement
Spectral Bands VNR-NP :11CH 380-865nm
VNR-P :2CH 673.5, 868.5nm / 0, 60, 120deg Polarization
IRSSWI :4CH 1.05-2.21pm
IRSTIR :2CH 10.8, 12.0pm
Scan Angle VNR-NP : 70deg (Push broom scanning)
VNR-P : 55deg (Push broom scanning)
IRS SWI/TIR : 80deg (45deg rotation mirror scanning)
Swath width 1150km for VNR-NP/P
1400km for IRS SWI/TIR
Instantaneous field of view VNR-NP 1 250m
(IFOV) at nadir VNR-P 11000m
IRS SWI : 250m(SW3CH), 1000m(SW1,2,4CH)
IRS TIR : 500m (250m: option)
Observing direction +45 degrees in along track direction for VNR-P
Nadir for VNR-NP, IRS SWI, and IRS TIR
Quantization 12bit
Absolute Calibration Accuracy | VNR: <3% IRS : <5% TIR :@: <0.5K
Lifetime 5 Years
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TABLE 5

SGLI OBSERVATION REQUIREMENT DETAILS

CH A | AL IFOV SNR L (for SNR)
nm: VNR, IRS SWI m SNR: VNR, IRS SWI W/m?/st/ pm
um: IRS TIR NEAT(K): IRS TIR

VNR-NP VN1 380 10 250 250 60
VN2 412 10 250 400 75
VN3 443 10 250 300 64
VN4 490 10 250 400 53
VN5 530 20 250 250 41
VN6 565 20 250 400 33
VN7 673.5 20 250 400 23
VN8 673.5 20 250 250 25
VN9 763 12 250 1200 (@1kmIFOV) 40
VNI10 868.5 20 250 400 8
VNI11 868.5 20 250 200 30
VNR-P P1 673.5 20 1000 250 25
P2 868.5 20 1000 250 30
IRS SWI SW1 1050 20 1000 500 57
SW2 1380 20 1000 150 8
SW3 1630 200 250 57 3
Sw4 2210 50 1000 211 1.9
IRS TIR T1 10.8 0.74 500/250 0.2 300 (K)
T2 12.0 0.74 500/250 0.2 300 (K)
4. Products

Geophysical products made available by GCOM-W and GCOM-C are listed in Tables 6 and 7.
There are two categories of data products: standard product and research product. A “standard”
product is defined as a product with proven accuracy that is to be operationally processed and
distributed. In contrast, a “research” product is a prototype for a standard product and is processed

on a research basis. Both tables indicate standard products with shading.
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GEOPHYSICAL PRODUCTS OF GCOM-W

TABLE 6

. Accuracy '
Product Areas Grid Range
(km) Release
threshold Standard Goal
Int ¢ lobal Vertically integrated (columnar) water vapor
W;ltzrgi/il;gr O\Ec}ro(]):)(?e’an 15 £3.5 kg/m® +3.5 kg/m® £2.0 kg/m® 0-70 kg/m® | amount. Except sea ice and precipitating areas.
Integrated Global Vertically integrated (columnar) cloud liquid
cloud liquid Over‘)oje;n 15 | £0.10 kg/m> | £0.05 kg/m® | £0.02 kg/m? | 0-1.0 kg/m> | Water. Except sea ice and precipitating areas.
water
ST Global, except Ocean £50 % | Ocean £50% | Ocean +20% Surface precipitation rate. Accuracy is defined as
Precipitation 1d latitud 15 Land £120 % | Land =120 % | Land +80 % 0-20 mm/h | relative error (ratio of root-mean-square error to
cold fatitudes an 0| Lan o| Lan 0 average precipitation rate) in 50km grid average.
Except sea ice and precipitating areas. Goal
Sea surface Global, 50 +0.5 °C +0.5 °C +0.2 °C -2-35°C accuracy is defined as monthly mean bias error in
temperature over ocean 10 degrees latitudes.
Except sea ice and precipitating areas.
Sea surface Global P precipitating
. ’ +1. +1. +1. -
wind speed over ocean 15 1.5 m/s 1.0 m/s 1.0 m/s 0-30 m/s
: Pol : Accuracy is expressed in absolute value of sea ice
coniﬁe:?ltlrczftion (())V‘::rr 1:(5;;2;, 15 +10 % +10 % +5% 0-100 % | concentration (%).
Except ice sheets and dense forest areas. Accuracy
Snow depth Land 30 +20 cm +20 cm +10 cm 0-100 cm | is expressed in snow depth and defined as mean
absolute error of instantaneous observations.
Volumetric water content over global land areas
including arid and cold regions, except areas
Soil moisture Land 50 +10 % +10 % +5% 0-40 % covered by vegetation with 2kg/m’ water

equivalent. Accuracy is defined as mean absolute
error of instantaneous observations.

Accuracy is defined as root-mean-square error of instantaneous values unless otherwise stated. Assumed validation methodologies
are not explained here.
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TABLE 7

GEOPHYSICAL PRODUCTS OF GCOM-C (1/3)

Area |Group Product Category|Developer Day/night Production unit Grid size Release threshold™2 Standard accuracy™?2 Target accuracy’™2
TIR and land VNR,SWI
o . Land/coast: 250m. IVNR,SWI: 5% (absolute), [VNR,SWI: 3% (absolute),
e TOA radiance 2.2um: both, offshore: 1km > Radi e 5% (absolute)™3 |1% (relative) *3 0.5% (relative) *3
S Radiance  [(including system geometriciStandard JAXA Other VNR, SWI: [Scene S adiometric 5%o (absolute) o (relative) 5% (relative)
2 correction) daytime (+special polarimetory:1km  |Geometric<1 pixel TIR: 0.5K (@300K) TIR: 0.5K (@300K)
il operation) TIR Land/coast: Geometric<0.5 pixel Geometric<0.3 pixel
P 500m, offshore: 1km
. . . Tile, Global (mosaic 1, 8 days, . . .
Precise geometric correction |Standard JAXA Both month) 250m <lpixel <0.5pixel <0.25pixel
Surface p
Atmospheric corrected 0.3 (<=443 0.1 (<=443 0.05 (<=443
reflectance |opoctance (incl. cloud Standard JAXA Daytime Tile , Global (1, 8 days, month) [250m 3 nm), 7 1( nm), 7 05¢ nm), 7
detection) 0.2 (>443nm) (scene) 0.05 (>443nm) (scene) 0.025 (>443nm) (scene)
. 0, . 0, . 0, . 0, . 0, . 0,
Vegetation index Standard PUIAXA Grass: 25%, forest: 20%|Grass: 20%, forest: 15% Grass: 10%, forest: 10%)
Dayti Tile , Global (1, 8 d th) [250 (scenc) (scene) (scene)
fAPAR Standard JAXA/PI aytime te, LriobalLl, < days, mon m Grass: 50%, forest: 50% Grass: 30%, forest:20% Grass: 20%, forest: 10%
Vegetation |Leaf area index Standard JAXA/PL Grass: 50%, forest: 50% Grass: 30%, forest:30% Grass: 20%, forest: 20%
and carbon |Above-ground biomass Standard 1km Grass: 50%, forest: 100% Grass: 30%, forest: 50% Grass: 10%, forest: 20%
cycle R . o Grass and forest: 20%Grass and forest: 10%)
- Vegetation roughness index |Standard Kajiwara Daytime Tile , Global (1, 8 days, month) lkm Grass and forest: 40% (scene) (scene) (scene)
=t . 0, . 0,
a Shadow index Standard 250m, 1km Grass and forest: 30% (scene) Grass and  forest:  20%(Grass and forest:  10%
(scene) (scene)
Temperature|Surface temperature Standard Moriyama Both Tile , Global (1, 8 days, month) [SO0m <3.0K (scene) <2.5K (scene) <1.5K (scene)
. . Nasahara/ . o
Land net primary production [Research| Muramatsu Daytime Global (month, year) 1km IN/A IN/A 30% (yearly)
'Water stress trend Research| Moriyama IN/A Tile , Global (1, 8 days, month) {500m IN/A IN/A 10t%)) (error judgment
rate
Applicati *14 ;
ppiication Fire detection index Research] Moriyama | Nakau |Both*12 Scene or Tile 500m IN/A IN/A 20t°A)> (error judgment
rate
Land cover type Research| Fukl;;iksa(gama Daytime Global (month, season) 250m IN/A IN/A 30% (error judgment rate)
Land surface albedo Research| JAXA/PI IN/A Tile , Global (1, 8 days, month) [1km IN/A IN/A 10%
Cloud flag/Classification Standard Both Tile , Global (1, 8 day, month) |[1km 10% (with whole-sky camera)|Incl. below cloud amount  [Incl. below cloud amount
Classified cloud fraction Standard Daytime Global (1, 8 day, month) 20% (on solar irradiance)*9 15% (on solar irradiance)*9 10% (on solar irradiance)*9
3K/2km (t
Cloud top temp/height Standard Nakajima Both Tile , Global (1, 8 day, month) 1K*4 mm_( }?p*s 1.5K/1km (temp/height)*>
Cloud  [Water cloud OT/effecti /Ishimoto/Riedi 10%/30% (Cloud (P RE)
. . 0 0
ragiﬁrsc oud LDL/CHECVe g tandard Daytime Tile , Global (1, § day, month) T radius) "6 100% as CLW*7 50%"7 / 20%*8
> Ice cloud optical thickness  [Standard Daytime Tile , Global (1, 8 day, month) 30% %6 70%*8 20%*8
g Water cloud geometrical .. . .
é thickness Research| Kuji Daytime Tile , Global (1, 8 day, month) 1km (Tile), IN/A IN/A 300m
5 |Aerosol over the ocean Standard | Daytime Tile , Global (1, 8 day, month) |0-1deg (global) 0.1 (Monthly ta 670,865)*10 0.1(scene ta_670,865)*10 |0.05 (scene ta_670,865)
a noue — =
Acrosol Land aerosol by near UV |Standard Daytime Tile , Global (1, 8 day, month) 0.15 (Monthly ta 380)*10  |0.15 (scene ta 380)*10 |0 I(scene ta_380)
0.15 (Monthl
Aerosol by Polarization Standard Sano Daytime Tile , Global (1, 8 day, month) 650 ;)25)*}1 0 0.15 (scene ta 670,865)*10 0.1 (scene ta_670,865)
ta 670, -
. . . Downward 10W/m2,
Radiation Long-wave radiation flux Research| TBD Daytime Tile , Global (1, 8 day, month) IN/A IN/A upward 15W/m2 (monthly)
pudget Short-wave radiation flux ~ |Research| JAXA |Inoue |Daytime Tile , Global (1, 8 day, month) IN/A IN/A Downward 13W/m2,

upward 10W/m2
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TABLE 7

GEOPHYSICAL PRODUCTS OF GCOM-C (2/3)

Area |Group Product Category|Developer  |Day/night Production unit Grid size Release threshold™2 Standard accuracy™2 Target accuracy*2
Normalized water-leaving 50% (<600nm) 30% (<600nm)
radiance (incl. cloud Standard Toratani / 60% (443~565nm)
detection) ‘;rri jlnnl Daytime Scene, Global (1, 8 days, month) 0.5W/m2/str/um (>600nm) |0.25W/m2/str/um (>600nm)
Ocean color g;f;‘fig;f“c correction g ndard 80% (AOT@865nm) 50% (AOT@865nm) 30% (AOT@865nm)
fﬁ;‘t’fggmet‘ca”y available \g, - dard JF‘?siﬁl/ Daytime Scene, Global (1, § days, month) 20% (10km/month) 15% (10km/month) 10% (10km/month)
Euphotic zone depth Research Hirata  |Daytime Scene, Global (1, 8 days, month)|Coast: 250m N/A N/A 30%
Offshore: lkm 60 to +150% ~35 to +50% (offshore), —50
Chlorophyll-a concentration |Standard| JAXA/PI Global: 4-9km —60 to +150% (offshore)
to +100% (coast)
Dayti S , Global (1, 8 days, th
Total susp §nded matter Standard| Toratani aytime cone, Global( s, month) —60 to +150% (offshore) —60 to +150% —50 to +100%
In-water concentration
o g;i?:d dissolved organic Standard Hirata —60 to +150% (offshore) —60 to +150% —50 to +100%
o
I . . . . a (440): RMSE<0.25, bbp
5 Inherent optical properties |Research) Hirata  [Daytime Scene, Global (1, 8 days, month) N/A N/A (550): RMSE<0.25
Coast: 500m . . . . .
Temperature| Sea-surface temperature Standard JAXA  |Both Scene, Global (1, 8 days, month) Others: Same as above 0.8K (daytime) 0.8K (day & night time)  |0.6K (day and night time)
Ocean net primary Ishizaka | . Coast: 500m o
productivity Research Hirawake Daytime Scene, Global (1, 8 days, month) Others: Same as above N/A N/A 70% (monthly)
error judgment rate of large/
small phytoplankton
3 1 1 0/ .
Phytoplankton functional Research lea.wake | Daytime Scene, Global (1, 8 days, month)|Coast: 250m N/A N/A Flommance<20 ; or error
Application type Hirata Others: Same as above judgment rate of the'dommant
pp ’ phytoplankton functional
group <40%
Red tide Research| Ishizaka |Daytime Scene, Global (1, 8 days, month) N/A N/A error judgment rate <20%
. — 0, —
multi sensor merged ocean Rescarchl JAXA, Franz, Daytime Coast: 250m N/A N/A 35 to +50% (offshore), —5
color Wang Area, Global (1, 8 days, month) Offshore: 1km to +100% (coast)
multi sensor merged SST  |Research TBD Both ) N/A N/A 0.8K (day & night time)
Spow and Ice covc?red 3¢\ Standard Daytime Tile, Global (1, 8 days, month) 250m (Tile), Tkm 10%  (vicarious val with7% 5%
(incl. cloud detection) Stamnes / (global) other sat. data)
Area/ Okhotsk sea-ice distribution |Standard JAXA Daytime Area (1day) 250m 10% i 5% 3%
distribution |Snow and ice classification |Research| Daytime Global (8 days, month) lkm N/A N/A 10%
Snow covered area in forests|p b paya Daytime Area (1, 8 days) 250m N/A N/A 30%
and mountains
Q Snow and ice surface . . 500m (Tile), lkm SK (vicarious val with othey
*g Temperature Standard Daytime Tile, Global (1, 8 days, month) (global) sat. data and climatology) 2K 1K
g — >
= L . 100% (vicarious val. with
% lsa n(;zv grain size of shallow Standard Stamnes / Daytime Tile, Global (1, 8 days, month) ?Slgr;lag ile), Lkm climatology between 50% 30%
Surface Y Aoki & temp-size)
properties f;lg’:lr%:;nlzlyzei of Research Daytime Tile, Global (1, 8 days, month) |1km N/A N/A 50%
Snow grain size of top layer [Research| Daytime Tile, Global (1, 8 days, month) ?;grglag ile), Tkm N/A N/A 50%
Snow and ice albedo Researchl Stamnes |Daytime Global (1, 8 days, month) 1km N/A N/A 7%
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TABLE 7
GEOPHYSICAL PRODUCTS OF GCOM-C (3/3)

Area |Group Product Category|Developer |Day/night Production unit Grid size Release threshold™2 Standard accuracy*2 Target accuracy"‘2
8 Surfacg Snow impurity Research Ste‘lAH:]l(?S/ Daytime Tile, Global (1, 8 days, month) (nglgr;lagr ile), Tkm N/A N/A 50%
é properties Ice sheet surface roughness |Research] Aoki |Daytime Area (Season) lkm N/A N/A 0.05 *15
§ Boundary L(iz;il;e;itnbgoundary Researchl JAXA |Daytime Area (Season) 250m N/A N/A <500m

Common notes:

*1. Heritage levels from ADEOS-II/GLI study are shown by A-C; A: high heritage, B: Remaining issues, C: new or many issues remaining to be resolved

*2. The “release threshold” is minimum levels for the first data release at one year from launch. The "standard" and "research" accuracies correspond to full and extra success criteria of the mission. Accuracies
are basically shown by RMSE.

Radiance data notes:
*3. Absolute error is defined as offset + noise; relative error is defined as relative errors among channels, FOV, and so on. Release threshold of radiance is defined as estimated errors from vicarious, onboard

solar diffuser, and onboard blackbody calibration because of lack of long-term moon samples

Atmosphere notes:

*4. Vicarious val. on sea-surface temperature and comparison with objective analysis data

*5. Inter comparison with airplane remote sensing on water clouds of middle optical thickness

*6. Release threshold is defined by vicarious val. with other satellite data (e.g., global monthly statistics in the mid-low latitudes)

*7. Comparison with cloud liquid water by in-situ microwave radiometer

*8. Comparison with optical thickness by sky-radiometer (the difference can be large due to time-space inconsistence and large error of the ground measurements)
*9. Comparison with in-situ observation on monthly 0.1-degree

*10. Estimated by experience of aerosol products by GLI and POLDER

Land data notes:

*11. Defined with land reflectance~0.2, solar zenith<30deg, and flat surface. Release threshold is defined with AOT@500nm<0.25
*12. Night time 250m product can be produced by special observation requests of 1.6um channel

*13. Evaluate in semiarid regions (steppe climate, etc.)

*14. Fires >1000K occupying >1/1000 on 1km pixel at night (using 2.2um of 1 km and thermal infrared channels)

Cryosphere notes:
*15. Defined as height/width of the surface structures
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TABLE 8 Reference data for the validation of GCOM-C/SGLI standard products

Goal: <0.25pixel

Catego Accuracy Val. Data Type Algorithm | Validation Period, Frquency,
Product [Unit] In-situ Data Instruments Observation Sites
ry Targets (Main/Auxiliary) Pls Pls Obs. Cycles
Satellite-observ | Release: 5% In-situ & various JAXA JAXA Ground reflectance data, Spectrometer CEOS cal sites Year-round
ed radiance (Abs. *11) cal.data (NEC) MOBY data etc.
(Level-1B) Geometric: (Main) (cooperation with NOAA) SGLI
[W/mz/str/um] <1pixel Onboard calibration data
MODIS(MODO02,MYDO02) Global Year-round
Other satellite data (TBD) CAI(L1,L1B)
ASTER(L1B)
Standard: In-situ & various Ground reflectance data, Spectrometer CEOS cal sites Year-round
VIS-SWIR: 5% cal.data MOBY data etc.
(Abs.*11), 1% (Main) (cooperation with NOAA) SGLI
g (Relative) Onboard calibration data
g TIR: 0.5K MODIS(MOD02,MYDO02) Global Year-round
(@300K) Other satellite data (TBD) CAI(L1,L1B)
Geometric: ASTER(L1B)
<0.5pixel
Goal: VIS-SWIR :
3% (Abs.*11),
0.5% (Relative)
TIR: 0.5K
(@300K)
Geometric:
<0.3pixel
Precise Release: <1pixel | Other satellites JAXA JAXA GCP database derived from | MODIS(MCD43C4) (Defined in GCP
geometric (Main) (RESTEC, AVNIR-2 etc. CAl library) Year-round
Iy corrected Tokai U.) AVNIR-2
2 radiance Standard: Other satellites GCP database derived from | MODIS(MCD43C4)
[W/m2/str/um] | <0.5pixel (Main) AVNIR-2 etc. -~
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Land Release : In-situ JAXA Honda-Kaji | Spectral reflectance (incl. FieldSpec, MS-720 Yatsugatake Campaign
atmospheric 0.3 (<=443nm), (Main) (Sano) wara BRDF) data measured from Hyperspectral Camera (Period/Freq: TBD)
corrected 0.2 (>443nm) UAV
reflectance [—] | (scene)(*8) MS-700 JaLTER, JapanFlux, Year-round
Nasahara Spectral data measured MS-720 PEN sites
from Tower
Spectral data measured
from UAV (combined with
BiRS simulations for
uniform surfaces)
Other satellites (JAXA) L2 atmospheric crrected MODIS of Terra & Aqua Global but every Year-round or
(Auxiliary) reflectance product typical LCC (TBD) Seasonally
(MODO09, MYDO09)
Standard: 0.1 In-situ Honda-Kaji | Spectral data measured FieldSpec, MS-720 Yatsugatake Campaign
(<=443nm), 0.05 | (Main) wara from UAV Hyperspectral Camera (Period/Freq: TBD)
(>443nm)
(scene)(*8) MS-700 JaLTER, JapanFlux, Year-round
Goal: 0.05 Nasahara Spectral data measured MS-720 PEN sites
(<=443nm), from Tower
0.025 (>443nm) Spectral data measured
(scene)(*8) from UAV
Vegetation Release: In-situ JAXA Honda-Kaji | Spectral data measured FieldSpec, MS-720 forest: Yatsugatake Campaign
index grass: 25% (Main) (Huete, wara from UAV Hyperspectral Camera (Period/Freq: TBD)
[—1] (scene), Miura,
forest: 20% Furumi) MS-700 grass-forest: Year-round
(scene) Nasahara Spectral data measured MS-720 JaLTER, JapanFlux,
from Tower PEN sites
Spectral data measured
from UAV
Other satellites (JAXA) L2 VI products MODIS of Terra & Aqua Global Year-round

(Main)

(MOD13,MYD13)

JASMES
CAl
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Standard: In-situ Honda-Kaji | Spectral data measured FieldSpec, MS-720 forest: Yatsugatake Campaign
grass: 20% (Main) wara from UAV Hyperspectral Camera (Period/Freq: TBD)
(scene),
forest: 15% Spectral data measured MS-700 grass, forest: Year-round
(scene) Nasahara from Tower MS-720 JaLTER, JapanFlux,
Goal: Spectral data measured PEN sites
grass: 10% from UAV
(scene),
forest: 10%
(scene)
Above-ground Release: In-situ Kajiwara Honda-Kaji | AGBIO estimated from Tree (direct) measurements | forest:Yatsugatake, | Campaign
biomass grass: 50%, (Main) wara- Every Tree Measurements grass-forest: (Period/Freq: TBD)
[t/ha] forest: 100% Nasahara (DBH, Tree Hight, Tree JaLTER, JapanFlux,
Density etc.) PEN sites
Mine site (GOSAT2)
of Australia.
Fuji-hokuroku,
Tomakomai, Uryuu,
Mase, Alaska
(boreal, 200m sq
Honda-Kaji | AGBIO estimated from 3D-Laser Scanner scale), Pasoh/ Campaign
wara- 3D-Laser Scanner data Malaysia (Period/Freq: TBD)
JAXA measured at ground (Tropical-rain)
forest: Yatsugatake,
grass-forest:
JaLTER, JapanFlux,
PEN sites
Other satellites Honda-Kaji | L2-L3 AGBIO products PALSAR-2, ISS/MOLI (L+5yr), Year-round
(Main) wara derived from satellite borne | ISS/GEDI (L+5yr)
lider and SAR
model Sasai Output of eco-system BEAMS (Sasai) Global but every Year-round
(Main) model typical LCC (TBD)
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Standard: In-situ Honda-Kaji | AGBIO estimated from Tree (direct) measurements | forest:Yatsugatake, | Campaign
grass:30%, (Main) wara- Every Tree Measurements grass-forest: (Period/Freq: TBD)
forest:50% Nasahara (DBH, Tree Hight, Tree JaLTER, JapanFlux,
Goal: Density) PEN sites
grass: 10%, Mine site (GOSAT2)
forest:20% of Australia,
Fuji-hokuroku,
Tomakomai, Uryuu,
Mase, Alaska
Honda-Kaji | AGBIO estimated from 3D-Laser Scanner (boreal, 200m sq Campaign
wara- 3D-Laser Scanner data scale), Pasoh/ (Period/Freq: TBD)
JAXA measured at grou Malaysia
(Tropical-rain)
forest: Yatsugatake,
grass-forest:
JaLTER, JapanFlux,
PEN sites
Vegetation Release: grass* In-situ Kajiwara Honda-Kaji | VRI derived from 3D-Laser 3D-Laser Scanner forest:Yatsugatake, | Campaign
roughness forest: 40% (Main) wara Scanner data measured grass-forest: (Period/Freq: TBD)
index (scene) from UAV or near surface JaLTER, JapanFlux,
[—1] (Tower) PEN sites
Standard: grass* | In-situ Honda-Kaji | VRI derived from 3D-Laser 3D-Laser Scanner forest:Yatsugatake, | Campaign
forest: 20% (Main) wara Scanner data measured grass*forest: (Period/Freq: TBD)
(scene) from UAV or near surface JaLTER, JapanFlux,
Goal: grass- (Tower) PEN sites
forest: 10%
(scene)
Shadow index Release: grass:* In-situ Moriyama | Honda-Kaji | Spectral reflectance from FieldSpec, MS-720 forest:Yatsugatake, | Campaign
[—1] forest: 30% (Main) wara UAV 3D-Laser Scanner Goto (Period/Freq: TBD)
(scene) 3D-Laser Scanner data & Digital camera etc. grass-forest:
images from UAV JaLTER, JapanFlux,
PEN sites
Nasahara
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Spectral reflectance from MS-700 forest:Yatsugatake, | Campaign
Tower MS-720 Goto (Period/Freq: TBD)
Spectral data measured grass-forest:
from UAV JaLTER, JapanFlux,
PEN sites
Other satellites Moriyama | L1 radiance of high-rsol. Landsat8 grass: Year-round
(Auxiliary) satellite imagers forest: Goto Is.
Standard: In-situ Honda-Kaji | Spectral reflectance from FieldSpec, MS-720 forest:Yatsugatake, | Campaign
grass*forest: (Main) wara UAV 3D-Laser Scanner Goto (Period/Freq: TBD)
20% (scene) 3D-Laser Scanner data & Digital camera etc. grass-forest:
Goal: images from UAV JaLTER, JapanFlux,
grass-forest: PEN sites
10% (scene) Nasahara
Spectral reflectance from MS-700 forest:Yatsugatake, | Campaign
Tower MS-720 Goto (Period/Freq: TBD)
Spectral data measured grass=forest:
from UAV JaLTER, JapanFlux,
PEN sites
Other satellites Moriyama | L1 radiance of high-rsol. Landsat8 grass: Year-round
(Auxiliary) satellite imagers forest: Goto Is.
Fraction of Release: In-situ Nasahara | Honda-Kaji | PAR derived with PAR meter | PAR meters forest:Yatsugatake, | Year-round
absorbed grass: 50%, (Main) (Ono) wara- or spectrometer (incident, MS700 Spectrometer grass-forest:
photosynthetic | forest: 50% Nasahara reflercted, transmitted PAR) JaLTER, JapanFlux,
ally active measured from Towers PEN sites, Australia,
radiation (PAR) Fuji-hokuroku,
[—1] Combine canopy model. <= | 3D-Laser Scanner Tomakomai, Uryuu,
Ground LIDER+ Digital camera etc. Mase
Heli DSM
500m square sites
Other satellites (JAXA) L2 FPAR products (MOD15, MODIS of Terra & Aqua Global Year-round

(Main)

MYD15)
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Standard: In-situ Honda-Kaji | PAR derived with PAR meter | PAR meters forest:Yatsugatake, | Year-round
grass:30%. (Main) wara- or spectrometer (incident, MS700 Spectrometer grass=forest:
forest:20% Nasahara reflercted, transmitted PAR) JaLTER, JapanFlux,
Goal: measured from Towers PEN sites
grass:20%, Australia,
forest:10% Fuji-hokuroku,
Combine canopy model. <= | 3D-Laser Scanner Tomakomai, Uryuu,
Ground LIDER+ Digital camera etc. Mase
Heli DSM
500m square sites
Leaf area index | Release: In-situ JAXA Honda-Kaji | In-situ measured LAI (from LAI-2000 forest:Yatsugatake, | Campaign
[—] grass: 50%, (Main) (Ono) wara- instrument (indirect) or Litter trap etc. grass-forest: (Period/Freq: TBD)
forest: 50% Nasahara grass cutting (direct) JaLTER, JapanFlux,
method) PEN sites
Australia,
Fuji-hokuroku,
Tomakomai, Uryuu,
Mase Alaska
(boreal, 200m sq
scale), Pasoh/
Malaysia
(Tropical-rain)
(500m square sites)
Other satellites (JAXA) L2 LAI products (MODIS) MODIS of Terra & Aqua Global but every
(Main) typical LCC (TBD) Year-round
Standard: In-situ Honda-Kaji | In-situ measured LAI (from LAI-2000 forest:Yatsugatake, | Campaign
grass:30%. (Main) wara- instrument (indirect) or Litter trap etc. grass*forest: (Period/Freq: TBD)
forest:30% Nasahara grass cutting (direct) JaLTER, JapanFlux,

Goal:
grass:20%,
forest:20%

method)

PEN sites

Australia,
Fuji-hokuroku,
Tomakomai, Uryuu,

Mase Alaska
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(boreal, 200m sq
scale), Pasoh/
Malaysia
(Tropical-rain)

(500m square sites)

Land surface

temperature [K]

Release:
3.0K KL'F

(scene)

In-situ

(Main)

Other satellites
(Main)

Moriyama

Moriyama | in situ BT measured from IR thermometer Railroad Valley, ND Campaign
ground & Ivanpah playa, CA | (Period/Freq: TBD)
Yatsugatake Campaign
Honda-Kaji | In-situ BT measured from IR thermometer (Period/Freq: TBD)
wara UAV
Nasahara In-situ BT measured from IR thermometer JaLTER, JapanFlux, Year-round
Tower PEN sites
JAXA LST converted from Tair Thermometer Fluxnet, GTS sites Year-round
obtained at Fluxsite, GTS,
GSOD or other sites
(JAXA) L2 LST products (MOD11, MODIS of Terra & Aqua Global but every Year-round

MYD11)
L2 LST products from

Sentinel-3

Sentinel-3

typical LCC (TBD)
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Tsukuba, Shirase,

Noto, Yoyogi,

Standard: In-situ Moriyama | in situ BT measured from IR thermometer Railroad Valley, ND Campaign
25K LLF (Main) ground & Ivanpah playa, CA | (Period/Freq: TBD)
(scene) Yatsugatake Campaign
Goal: Honda-Kaji | In-situ BT measured from IR thermometer (Period/Freq: TBD)
1.5K IR wara UAV
(scene)
Nasahara In-situ BT measured from IR thermometer JaLTER, JapanFlux, Year-round
Tower PEN sites
GTS sites
JAXA Tair obtained from Fluxsite, | Thermometer Year-round
GTS, GSOD or other sites
Cloud flag [—] Release: 10% In-situ Nakajima | Irie Cloud amount derived from | Sky-Camera Kumamoto, Year-round
(comparisonwit | (Main) (main), Nakajima skycamera Greenland, Abashiri,
h sky-camera Ishimoto, | Kuji Tsukuba, Shirase,
binary image) Riedi Noto, Yoyogi,
GTS cloudiness Human-eye Iriomote, Osaka,
Polar region
(Sbalvard, Syowa
St.)
Other satellites L2 cloud flag product MODIS Global Year-round
§ (Main) (MOD35, MYD35) VIIRS etc.
§ Standard&Goal: | In-situ same as CLFR same as CLFR
g Eavaluated as (Main)
the cloud
fraction
products
Classified cloud | Release: 20% (as | In-situ Nakajima | Hayasaka BSRN solar radiation data Solar radiation base BRSR etc. Year-round
fraction [%] solar (Main) (main),
radiation)(*6) Ishimoto, Whole sky image data Sky-Camera (supplemental) | Kumamoto, Year-round
Riedi Greenland, Abashiri,
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Iriomote, Osaka,
Polar region

(Sbalvard, Syowa

St.)
Climatology ISCCP climatological dataset | Various satellites Global Year-round
(Main)
Standard: In-situ BSRN solar radiation data Solar radiation base BRSR etc. Year-round
15%( as solar (Main)
radiation )(*6) Whole sky image data Sky-Camera (supplemental) | Kumamoto, Year-round
Goal: 10% ( as Greenland, Abashiri,
solar Tsukuba, Shirase,
radiation )(*6) Noto, Yoyogi,
Iriomote, Osaka,
Polar region
(Sbalvard, Syowa
St.)
Cloud top temp | Release: 1K(*1) Climatology Nakajima | (JAXA) ISCCP climatological dataset | Various satellites Global Year-round
& height (Main) (main),
(K], [km] Standard: In-situ Ishimoto, Irie Data measured with FALCON(radar) Chiba, etc., Nieolson | Year-round
3K(*2)/2km(*2) | (Main) Riedi (Takano) ground-based radar (Contact to
Goal: Shiobara-san (Irie))
1.5K(*2)/1km(*
2) Data measured with NASA Airborne lidar Flight courses (TBD, | Campaigns
airborne lidar Shinozuka-san (Cl of
Sano PI) has info.)
Other satellites Data measured with Satellite borne lidar Global Year-round
(Main) pAXA) satellite-borne lidar
Water-cloud Release: Other satellites Nakajima | Irie L2 Cloud effective radius MODIS of Terra & Aqua Mid- to Low latitude | Year-round
optical 10%/30% (Main) (main), prd. (MODO06, MYDO6) area
thickness & ( optial Ishimoto,
effective radius | thickess/radius ) Riedi

[—], [um]

(*3)

C-20




Standard: 100% | In-situ Cloud liquid water data Microwave radiometer Fukue, Hedo, Chiba Year-round
(as cloud liquid | (Main) from Ground based passive (Skynet supersites)
water: *4) microwave radiometer
(PMR) PMR by NICT@
Okinawa (TBD)
Goal: 50% (*4) In-situ Cloud liquid water data Microwave radiometer Fukue, Hedo, Chiba Year-round
/20% (*5) (Main) from ground based passive (Skynet supersites)
microwave radiometer Thai, Gouhi, Chiba,
(PMR) Fukue, Hedo
Cloud optical thickness data | Skyradiometer Year-round
from skyradiometer
Other satellites L2 Cloud effective radius MODIS of Terra & Aqua Global Year-round
(Main) prd. (MODO6, MYDO6)
Ice-cloud Release: Other satellites Nakajima | Irie L2 Cloud optical thickness MODIS of Terra & Aqua Mid- to Low latitude | Year-round
optical 30%(*3) (Main) (main), prd. (MODO06, MYDO6) area
thickness Standard: In-situ Ishimoto, SKYNET data Skyradiometer Thai, Gouhi, Chiba, Year-round
[—1 70%(*5) (Main) Riedi Fukue, Hedo (Skynet
Goal: 20 %(*5) super sites)
Other satellites L2 Cloud optical thickness MODIS of Terra & Aqua Global Year-round
(Main) prd. (MODO6, MYDO6)
Aerosol over Release: In-situ Inoue Aoki, K., Skyradiometer data on Skyradiometer Cruise route of Campaign
the ocean 0.1( monthly (Auxiliary) (main), Kobayashi, | Mirai, Shirase etc. Mirai, Shirase etc. (Period/Freq: TBD)
[—1] ave. of ta_670, Ishimoto, | NASA Various sites Campaign
865) Riedi Microtops data from Microtops
Sano Maritime Aerosol Network
(Shinozuka Flight courses (TBD, | Campaigns
) Airborne Sunphoto data by Airbone Sunphoto Shinozuka-san (Cl of
NASA Ames Sano PI) has info.)
Other satellites (JAXA) L2 Aersosol products MODIS of Terra & Aqua Global Year-round

(Main)

(MODO04, MYD04)

CAl
VIIRS
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Standard: In-situ Aoki, K., Skyradiometer data on Skyradiometer Cruise route of Campaign
0.1(scene’s (Main) Kobayashi, | Mirai, Shirase etc. Mirai, Shirase etc. (Period/Freq: TBD)
ta_670, 865)(*7) NASA Various sites Campaign
Goal: Microtops data from Microtops
0.05(scene’s Sano Maritime Aerosol Network
ta_670, 865) (Shinozuka Flight courses (TBD, | Campaigns
) Airborne Sunphoto data by | Airbone Sunphoto Shinozuka-san (Cl of
NASA Ames Sano PI) has info.)
Other satellites (JAXA) L2 Aersosol products MODIS of Terra & Aqua Global Year-round
(Main) (MODO04, MYDO04) CAl
VIIRS
Land aerosol by | Release: In-situ Inoue Aoki K. SKYNET (Aoki), Skyradiometer Many Skynet sites Year-round
near-UV [—] 0.15( monthly (Main) (main), Sano AERONET (Sano), Aeronet (<100) Year-round
ave. of ta_380) Ishimoto, | Yamazaki Skyradiometer (Yamazaki, Skyradiometer Many Aeronet sites | Year-round
Riedi Various etc.) Microtops (<100) Campaigns
PI/CI Microtops data Airbone Sunphoto MRI sites Campaigns
Sano Airborne Sunphoto data by Various sites
(Shinozuka | NASA Ames Flight courses (TBD,
) Shinozuka-san (Cl of
Sano PI) has info.)
Other satellites (JAXA) L2 Aersosol products MODIS of Terra & Aqua Global Year-round
(Main) (MODO04, MYD04) CAl
VIIRS
Standard: In-situ Aoki K. SKYNET (Aoki), Skyradiometer Many Skynet sites Year-round
0.15(scene’s (Main) Sano AERONET (Sano), Aeronet (<100) Year-round
ta_380) (*7) Yamazaki Skyradiometer (Yamazaki, Skyradiometer Many Aeronet sites | Year-round
Goal: Various etc.) Microtops (<100) Campaigns
0.1(scene’s PI/CI Microtops data Airbone Sunphoto MRI sites Campaigns
ta_380) Sano Airborne Sunphoto data by Various sites
(Shinozuka | NASA Ames Flight courses (TBD,

)

Shinozuka-san (Cl of
Sano PI) has info.)
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Other satellites (JAXA) L2 Aersosol products MODIS of Terra & Aqua Global Year-round
(Main) (MODO04, MYDO04) CAl
VIIRS
Aerosol by Release: In-situ Sano Aoki K. SKYNET (Aoki), Skyradiometer Many Skynet sites Year-round
Polarization 0.15( monthly (Main) (main), Sano AERONET (Sano), Aeronet (<100) Year-round
[—1] ave. of ta_670, Riedi Yamazaki Skyradiometer (Yamazaki, Skyradiometer Many Aeronet sites | Year-round
865) Various etc.) Microtops (<100) Campaigns
PI/CI Microtops data Airbone Sunphoto MRI sites Campaigns
Sano Airborne Sunphoto data by Various sites
(Shinozuka | NASA Ames Flight courses (TBD,
) Shinozuka-san (Cl of
Sano PI) has info.)
Other satellites (JAXA) L2 aersosol products MODIS of Terra & Aqua Global Year-round
(Main) (MODO04, MYD04) CAl
VIIRS
Standard: In-situ Aoki K. SKYNET (Aoki), Skyradiometer Many Skynet sites Year-round
0.15(scene’s (Main) Sano AERONET (Sano), Aeronet (<100) Year-round
ta_670, 865)(*7) Yamazaki Skyradiometer (Yamazaki, Skyradiometer Many Aeronet sites | Year-round
Goal: Various etc.) Microtops (<100) Campaigns
0.1(scene’s PI/CI Microtops data Airbone Sunphoto MRI sites Campaigns
ta_670, 865) Sano Airborne Sunphoto data by Various sites
(Shinozuka | NASA Ames Flight courses (TBD,
) Shinozuka-san (Cl of
Sano PI) has info.)
Other satellites (JAXA) L2 aersosol products MODIS of Terra & Aqua Global Year-round

(Main)

(MODO04, MYD04)

CAl
VIIRS
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Normalized Release: 60% In-situ Toratani Hirawake, | In-situ measured optical PRR (Hirawake, etc.) ECS, A-line, O-line, Campaign
water leaving (443~565nm) (Main) Ishizaka, data TRIOS (Ishizaka, etc.) Funka-bay, (Period/Freq: TBD)
radiance Suzuki, C-OPS (Suzuki) Tokyo-bay,Seto
[W/m2/str/um Kobayashi, Inland sea, Chukchi
or 1/sr] Hirata, Sea, Bering Sea,
Saikaiku, North Pacific,
Tohoku, Ise-bay,
SEABASS Akkeshi-bay,
Toyama-Bay
Other satellites (JAXA) MOD18 AQUA/MODIS, Global Year-round
(Main) NPP/VIIRS
Standard: 50% In-situ Hirawake, | In-situ measured optical PRR (Hirawake, etc.) ECS, A-line, O-line, Campaign
(<600nm) (Main) Ishizaka, data TRIOS (Ishizaka, etc.) Funka-bay, (Period/Freq: TBD)
0.5W/m2/str/u Suzuki, C-OPS (Suzuki) Tokyo-bay,Seto
m (>600nm) Kobayashi, Aeronet-OC Inland sea, Chukchi
Goal: 30% Hirata, Sea, Bering Sea,
(<600nm) Saikaiku, North Pacific,
0.25W/m2/str/u Tohoku, Ise-bay,
m (>600nm) SEABASS Akkeshi-bay,
Toyama-Bay
Atmospheric Release: 80% In-situ Toratani, | Kobayashi | Aerosol optical thickness Skyradiometer Cruise track of Campaign
correction (ta_865) (Main) Frouin Toratani data AERONET/maritime(NASA) Shirase etc. (Period/Freq: TBD)
param. NASA Aerosol optical thickness Many Aeronet sites
[—] data (<100)
Other satellites (JAXA) Aerosol optical thickness AQUA/MODIS, Global Year-round
(Main) data NPP/VIIRS
Standard: 50% In-situ Kobayashi, | Aerosol optical thickness Skyradiometer Cruise track of Campaign
(ta_865) (Main) Toratani, data AERONET/maritime(NASA), | Shirase etc. (Period/Freq: TBD)
Goal: 30% etc. SKYNET Many Aeronet sites
NASA, (<100)
Cooperati
on with
Atmos. Gr.
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Photosynthetic | Release: 20% In-situ JAXA & Hirawake, | Buoy: NDBC, TAO/TRITON PRR Buoy sites Year-round
ally Available (10km/month) (Main) Frouin Ishizaka, etc. ECS, A-line, O-line, Campaign
Radiation Suzuki, Ship: PRR data Funka-bay, (Period/Freq: TBD)
[Ein/mZ/day or Hirata, Tokyo-bay, Coast of
mol Saikaiku, Oita, Chukchi Sea,
photons/mzlda Tohoku, Bering Sea, North
yl SEABASS Pacific
Standard: 15% In-situ Buoy: NDBC, TAO/TRITON PRR Buoy sites Year-round
(10km/month) (Main) etc. ECS, A-line, O-line, Campaign
Goal: 10% Ship: PRR data Funka-bay, (Period/Freq: TBD)
(10km/month) Tokyo-bay, Coast of
Oita, Chukchi Sea,
Bering Sea, North
Pacific
Chlorophyll-a Release: In-situ JAXA, Hirawake, | Pigment concentration data | Fluorescense method, HPLC | ECS, A-line, O-line, Campaign
concentration -60~+150% (Main) Toratani, | Ishizaka, measured with fluorescense Funka-bay, (Period/Freq: TBD)
[mg/m"'] (open sea) Hirata Suzuki, method and HPLC at Ship Tokyo-bay,Seto
Kobayashi, Inland sea, Chukchi
Saikaiku, Sea, Bering Sea,
Tohoku, North Pacific,
SEABASS Ise-bay,
Akkeshi-bay,
Toyama-Bay
Other satellites (JAXA) MOD20, MOD21 AQUA/MODIS, Global Year-round
(Main) NPP/VIIRS
Standard: In-situ Hirawake, | Pigment concentration data | Fluorescense method, HPLC | ECS, A-line, O-line, Campaign
-60~+150% (Main) Ishizaka, measured with fluorescense Funka-bay, (Period/Freq: TBD)
Goal: -35~+50% Suzuki, method and HPLC at Ship Tokyo-bay,Seto
(open sea), Kobayashi, Inland sea, Chukchi
-50~+100% Saikaiku, Sea, Bering Sea,
(coastal) Tohoku, North Pacific,
SEABASS Ise-bay,
Akkeshi-bay,
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Toyama-Bay

Total Release: In-situ JAXA, Ishizaka, Dry weight of filtered SS Sampling and filtering ECS, Tokyo-bay Campaign
suspended -60~+150% (Main) Toratani, | Kobayashi, | sampled at Ship (Period/Freq: TBD)
matter (open sea) Hirata SeaBASS
concentration Other satellites (JAXA) MOD23 AQUA/MODIS, Global Year-round
lg/m’] (Main) NPP/VIIRS
Standard: In-situ Ishizaka, Dry weight of filtered SS Sampling and filtering ECS, Ariake, Campaign
-60~+150% (Main) Kobayashi, | sampled at Ship Tokyo-bay (Period/Freq: TBD)
Goal: SeaBASS
-50~+100%
Colored Release: In-situ JAXA, Hirawake, | Ship: Absorption data of Absorption meter ECS, Ariake, Campaign
dissolved -60~+150% (Main) Toratani, | Ishizaka, sampling water Tokyo-bay, Ise-bay, | (Period/Freq: TBD)
organic matter (open sea) Hirata Kobayashi, Chukchi Sea, Bering
[m'1] Saikaiku, Sea, Akkeshi-bay
SeaBASS
Other satellites (JAXA) MOD24 AQUA/MODIS Global Year-round
(Main)
Standard: In-situ Hirawake, | Ship: Absorption data of Absorption meter ECS, Tokyo-bay, Campaign
-60~+150% (Main) Ishizaka, sampling water Ise-bay, Chukchi (Period/Freq: TBD)
Goal: Kobayashi, Sea, Bering Sea,
-50~+100% Saikaiku, Akkeshi-bay
SeaBASS
Sea surface Release: 0.8K In-situ Sakaida, (JAXA) GTS GTS sites Year-round
temperature (daytime only) (Main) (JAXA) iQuam (buoy data for
[°C] AMSR2 val)
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Hirawake, | In-situ measured SST Bucket, thermometer ECS, A-line, O-line, Campaign
Ishizaka, Bucket SST, Nautical SST, Funka-bay, (Period/Freq: TBD)
Kobayashi, | Argo float SST, etc. Tokyo-bay,Seto
Saikaiku, Inland sea, Chukchi
Tohoku, Sea, Bering Sea,
SEABASS North Pacific,
Ise-bay,
Akkeshi-bay,
Toyama-Bay
Other satellites (JAXA) MOD28 MODIS Global Year-round
(Main) SST of AMSR2 AMSR2
Standard: 0.8K In-situ (JAXA) GTS thermometer onboard buoy | GTS sites Year-round
Goal: 0.6K (Main) iQuam (buoy data for
AMSR2 val)
Hirawake, | In-situ measured SST Bucket, thermometer ECS, A-line, O-line, Campaign
Ishizaka, Bucket SST, Nautical SST, Funka-bay, (Period/Freq: TBD)
Kobayashi, | Argo float SST, etc. Tokyo-bay,Seto
Saikaiku, Inland sea, Chukchi
Tohoku, Sea, Bering Sea,
SEABASS North Pacific,
Ise-bay,
Akkeshi-bay,
Toyama-Bay
Other satellites (JAXA) MOD28 MODIS Global Year-round
(Main) SST of AMSR2 AMSR2
Snow and Ice Release: 10% In-situ Stamnes (JAXA) In-situ snow depth from supersonic or laser GTS sites Year-round
covered area (comparison (Auxiliary) WMO(GSOD), supersonic or laser GTS sites
[—1] with other In-situ snow depth from
satellites NOAA(GHCND)
products) Other satellites (JAXA) L2 snow cover prd. MODIS Global Year-round
Climatology (MOD10. MYD10) VIIRS
(Main) L2 snow cover product Landsat8 etc.
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L1 radiance

Standard: 7% In-situ (JAXA) In-situ snow depth from supersonic or laser GTS sites Year-round
Goal:5% (Auxiliary) WMO(GSOD), supersonic or laser GTS sites
In-situ snow depth from
NOAA(GHCND)
Other satellites (JAXA) L2 snow cover prd. MODIS Global
Climatology (MOD10. MYD10) VIIRS
(Main) L2 snow cover product Landsat$ etc. Year-round
L1 radiance
Okhotsk sea-ice | Release: 10% Other satellites Stamnes (JAXA) L2 sea-ice cover product MODIS Sea of Okhotsk Dec.-May
distribution (comparison (Main) (MOD10, MYD10) VIIRS
[—1] with other L2 sea-ice cover product Landsat8 etc.
satellite L1 radiance
products)
Standard:5% In-situ TBD Sea ice conc. measured Human-eye, Camera Sea of Okhotsk Dec.-May
Goal:3% (Auxiliary) from ground, airplane etc.
Other satellites (JAXA) L2 sea-ice cover product MODIS Sea of Okhotsk Dec.-May
Climatology (MOD10, MYD10) VIIRS
(Main) L2 sea-ice cover product Landsat$ etc.
L1 radiance
Snow and ice Release: 5K In-situ Stamnes (JAXA) In-situ Tair obtained from Thermometer at GTS and GTS sites etc. Year-round
surface ( comparison (Main) GTS, GSOD, GC-Net etc. GC-Net sites or ocean bouys | GC-Net sites on
Temperature with other Greenland
(K] satellite Other satellites (JAXA) GLI snow surface temp. GLI Global, Greenland, Year-round
products and (Main) (Climatology) MODIS Antarctica etc.
meteorological MODIS snow surf. temp. VIIRS
measurements ) (Climatology) Landsat8 etc.
VIIRS snow surface temp.
Climatology Landsat8 snow surface Thermometer at GTS sites GTS sites etc. Year-round
(Main) temp. (High resol.) or ocean bouys
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Climatology of Tair etc.

Standard: 2K In-situ Aoki In-situ Tair obtained from Thermometer at GTS and GTS sites etc. Year-round
Goal: 1K (Main) GTS, GSOD, GC-Net etc. GC-Net sites or ocean bouys | GC-Net sites on
In-situ Tsnow and Tair data IR thermoeter, FT-IR, Greenland Campaign
Thermometer etc. Hokkaido, (Period/Freq: TBD)
Greenland,
Antarctica etc.
Snow grain size | Release: 100% Other satellites Stamnes (JAXA) GLI snow grain size GLI Global, Greenland, Year-round
of shallow layer | (evaluated with | Climatology (Climatology) MODIS Antarctica etc.
[um] climatology of (Main) MODIS snow grain size VIIRS
temperature- (Climatology) Landsat8 etc.
snow grain size VIIRS snow grain size SGLI
relationship) Landsat8 snow grain size
(High resol.)
SGLI SIST product
In-situ Tair obtained from Thermometer at GTS GTS sites etc.
GTS etc
Standard:50% In-situ Aoki Snow grain size derived Snow Pit Work Tools, Hokkaido, Campaign
Goal:30% (Main) from in-situ snow pit data FieldSpecFR, NIR Camera, Greenland, (Period/Freq: TBD)
and optical measurements IceCube etc. Antarctica etc.
(reflectance, SSA etc.)
Other satellites (JAXA) GLI snow grain size GLI Global, Greenland, Year-round
Climatology (Climatology) MODIS Antarctica etc.
(Auxiliary) MODIS snow grain size VIIRS

(Climatology)
VIIRS snow grain size

Landsat8 snow grain size

Landsat8 % &
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(High resol.)

*Notes in this table are same as Table 7.
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TABLE 9 Reference data for the validation of GCOM-C/SGLI research products

Categor Val. Data Type Period, Frquency,
Product [Unit] |Accuracy Targets Algorithm PIs | Validation Pls In-situ Data Instruments Observation Sites
y (Main/Auxiliary) Obs. Cycles
Land net Goal: 30% In-situ Nasahara Nasahara LNPP data derived Thermometer, forest: Yatsugatake, Year-round
primary (annual ave.) (Main) from various variables |spectrometer, grass=forest:JaLTER,
production measured at flux tower | pyranometer etc. JapanFlux, PEN sites
[gC/m2/year] sites
Other satellites LNPP products derived | MODIS Global covering every Year-round
(Main) from other satellites VIIRS etc. typical LCT
Water stress Goal: 10% (as In-situ Kajiwara Nasahara Latent heat flux Eddy Correlation Flux |forest:Yatsugatake, Campaign
trend [—] classification (Main) measured at flux tower | Measurement System | grass-forest:JaLTER, /Year-round
error)(*13) sites JapanFlux, PEN sites
Fire detection |Goal: 20% (as Other satellites Moriyama Moriyama Hotspots data derived | MODIS Global covering every Year-round
index [—] classification (Main) Nakau Nakau from other satellites Landsat8 typical vegetation type
error)(*14)
5 Land cover type | Goal: 30% (as In-situ Fukue Sasai Degree Confluence Global covering every Every year (TBD)
= [—1] classification (Main) Soyama Soyama Project (DCP) data typical LCT
error) Takagi Nasahara
Other satellites Nasahara Soyama L1 radiance data of Landsat8 Global covering every Seasonally (TBD)
(Main) Nasahara high resolution satellite [ AVNIR-2 typical LCT
etc.
Google Earth
Land surface Goal: 10% In-situ JAXA Honda-Kajiwara |Spectral reflectance Spectometer forest: Yatsugatake, Campaign
albedo [—] (Main) data measured at grass=forest:JaLTER, /Year-round
Nasahara flux tower, RC JapanFlux, PEN sites
helocopter etc
Other satellites (JAXA) LALB products derived | MODIS Global covering every Year-round
(Main) from other satellites VIIRS typical LCT
etc.
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Water cloud Goal: 300m In-situ Kuji Irie, Cloud profile data Falcon radar Falcon sites Year-round
geometrical (Main) Kuji
thickness Cloud bottom height Ceilometer Cruise course of Shirase | Campaign
[m] obtained with between Japan and the
ceilometer onboard Antarctica
Shirase
Other satellites Cloud top height data | Calipso etc. Global Year-round
(Main) etc. measured from
space
Long-wave Goal: Downward | In-situ Hayasaka Hayasaka Longwave radiation Net radiometer etc. BSRN, Skynet, JMA etc Year-round
radiation flux flux: 10W/m2, (Main) data from radiation sites
[W/m2] Upward: 15W/m? network
(0.1deg., Longwave radiation JaLTER, JapanFLux, PEN,
monthly ave) data from from flux Fluxnet sites
network
Other satellites Clouds and aerosol MODIS Global Year-round
Climatology data ISCCP
(Main) Global radiative flux GEWEX
data (ISCCP-FD)
Surface Radiation
Budget (GEWEX-SRB)
Short-wave Goal: Downward: | In-situ Hayasaka Hayasaka Longwave radiation Net radiometer etc. BSRN, Skynet, JMA etc Year-round
radiation flux 13W/m2, (Main) data from radiation sites
[W/m2] Upward: 10W/m? network
(0.1deg., Longwave radiation JaLTER, JapanFLux, PEN,
monthly ave) data from from flux Fluxnet sites
network
Other satellites Clouds and aerosol MODIS Global Year-round
Climatology data ISCCP
(Main) Global radiative flux GEWEX

data (ISCCP-FD)
Surface Radiation

Budget (GEWEX-SRB)
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Euphotic zone |Goal: 30% In-situ Hirata Hirawake, In-situ measured PRR (Hirawake, etc.) ECS, A-line, O-line, Campaigns
depth (inferred from (Main) Ishizaka, optical data TRIOS (Ishizaka, etc.) Funka-bay,
[m] extinction Suzuki, C-OPS (Suzuki) Tokyo-bay,Seto Inland
coefficient) Kobayashi, sea, Chukchi Sea, Bering
Saikaiku, Sea, North Pacific,
Tohoku, Ise-bay, Akkeshi-bay,
SeaBASS Toyama-Bay
Inherent optical | Goal: Absorption | In-situ Hirata Hirawake, Pigment concentration |Fluorescense method, |ECS, A-line, O-line, Campaigns
properties coefficient (Main) Ishizaka, data measured with HPLC Funka-bay,
[1/m] @440nm: Suzuki, fluorescense method Tokyo-bay,Seto Inland
RMSE<0.25 and Frouin, SeaBASS |and HPLC at Ship sea, Chukchi Sea, Bering
backscattering Sea, North Pacific,
coefficient of Ise-bay, Akkeshi-bay,
phytoplankton@ Toyama-Bay
550nm:
RMSE<0.25
Ocean net Goal: 70% In-situ Hirawake, Hirawake, ONPP derived from FRRF ECS, A-line, O-line, Campaigns
primary (monthly ave.) (Main) Ishizaka Ishizaka, in-situ measurements Funka-bay, Tokyo-bay,
productivity SeaBASS Coast of Oita, Chukchi
[mgC/m2/day] Sea, Bering Sea, North
Pacific
Phytoplankton |Goal: In-situ Hirawake, Hirawake, Pigment concentration |Fluorescense method, |ECS, A-line, O-line, Campaigns
functional type | Classification (Main) Hirata Ishizaka, data measured with HPLC Funka-bay, Tokyo-bay,
[—1] error of Suzuki fluorescense method Coast of Oita, Chukchi

dominant/non-
dominan t
spesies of
large/small
phytoplankton:
20%, or
classification
error of

dominant

and HPLC at Ship

Sea, Bering Sea, North
Pacific, Okhotsk, East and
west of tohoku, east

setonai-kai, Ise-bay
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functional type in
a phytoplankton
group: 40%

Redtide [—] Goal: 20% (as In-situ Ishizaka Ishizaka Existence of red tide Human eye Funka-bay, Tokyo-bay, Campaigns
classification (Main) observed by human Coast of Oita, East and
Error) eyes west of tohoku, east

setonai-kai, Ise-bay
Multi sensor Goal:-35~+50% | In-situ JAXA Hirawake, Pigment concentration | Fluorescense method, |ECS, Ariake, A-line, Campaigns
merged ocean | (open sea), (Main) Ishizaka, data measured with HPLC O-line, Funka-bay,
color -50~+100% Kobayashi, fluorescense method Tokyo-bay, Coast of Oita,
parameters (coastal) Saikaiku etc. and HPLC at Ship Chukchi Sea, Bering Sea,
[mg/m3] North Pacific, Okhotsk,

East and west of tohoku,

east setonai-kai, Ise-bay
Multi sensor Goal: 0.8K Other satellites Sakaida Sakaida L2 SST products MODIS, VIIRS Global Year-round
merged sea (Main)
surface In-situ (JAXA) GTS Thermometer GTS sites Year-round
temperature (Main) iQuam (buoy data for
[C] AMSR2 val)
Snow and ice Goal:10% Other satellites Stamnes (JAXA) L2 snow cover prd. MODIS Global Year-round
classification (Main) (MOD10, MYD10) VIIRS
[—1] L2 snow cover product |Landsat8 etc.

L1 radiance
In-situ (JAXA) In-situ photograph Web camera etc. Buoys, Ships, etc. Year-round
(Main) taken at Buoy, Ship,

etc.
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Photograph taken from

Airplane
Snow area in Goal:30% Other satellites JAXA (JAXA) L2 snow cover prd. MODIS Global Year-round
forest and (Main) (Stamnes) (MOD10, MYD10) VIIRS
mountain L2 snow cover product |Landsat8 etc.
[—1] L1 radiance
In-situ (JAXA) In-situ photograph Web camera etc. Mountain and forest Year-round
(Auxiliary) taken at ground sites sites, etc.
etc.
Photograph taken from
Airplane
Snow grain size | Goal:50% In-situ Stamnes, Aoki | Aoki Snow grain size derived | Snow Pit Work Tools, Hokkaido, Greenland, Campaign
of subsurface (Main) from in-situ snow pit FieldSpecFR, NIR Antarctica etc.
layer [um] data and optical Camera, IceCube etc.
measurements
Snow grain size | Goal:50% In-situ Stamnes, Aoki | Aoki Snow grain size derived | Snow Pit Work Tools, Hokkaido, Greenland, Campaign
of top layer (Main) from in-situ snow pit FieldSpecFR, NIR Antarctica etc.
[um] data and optical Camera, IceCube etc.
measurements
Snow and ice Goal: 7% In-situ Stamnes, Aoki | Aoki Albedo calculated Snow Pit Work Tools, Hokkaido, Greenland, Campaign
albedo [—] (Main) based on in-situ FieldSpecFR, NIR Antarctica etc.
measured optical data |Camera, IceCube etc.
and snow pit work data
Snow impurity | Goal:50% In-situ Stamnes, Aoki | Aoki Snow impurity Spectrometer Hokkaido, Greenland, Campaign
[ppmw] (Main) concentration (FieldSpecFR etc.), Antarctica etc.

estimated from in-situ
measured optical data
and also directly
measured by filtering

method

Snow Pit Work Tools,

Snow filteration system
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Ice sheet Goal:0.05 (*15) | Other satellites Aoki Aoki Roughness estimated | MODIS, MISR, VIIRS Greenland, Antarctica Annually
surface (Main) from other satellite Landsat8 etc.
roughness [—] data
Model Roughness estimated | Radiative transfer code | Greenland, Antarctica Annually
(Main) through simulations of | (ARTMASS) etc.
snow BRDF using
radiative transfer code
Ice sheet Goal :<500m Other satellites JAXA (JAXA) L1 radiance data MODIS Antarctica etc. Monthly
boundary Climatology VIIRS
monitoring [—] (Auxiliary) Landsat8 etc.

*Notes in this table are same as TABLE 7.
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APPENDIX D

WFFERAIA K

[GCOM WHoEns:  ZREWTFe8eRKEk] D2 ~ D16

[GCOM gt/ HFEFFEERKIHKCEE)] D17 ~ D30

[GCOM Wotang:  LRIPHERKIKR(EE) ) D31 ~ D2
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