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I eA7ks 22YAY LS AT A4 LTAG B

L 247k= A A AL 8%

Ll =&

O A7I2E T=37] /1% Az 283F HAA= 1996 8ol LA}
JAXA(Japan Aerospace Exploration Agency)®] ADEOS/IMG7} oy #
717k 2 Q13 &-&o] AT USF

O 20023 5¥€0 TALE 3 ESAS] Envisat #1Adole =83 E3341<1 SCIAMACHY
b gAE g

- SCIAMACHY= 87 Witz F4d=o flom, 0.214~2386 4m <Gl thste
0.22~1.48nm 2+4 o =2 81927 A& #ZF3ta Jlow, S =+ 30~60kmd

rlo 8

O ¥& JAXA, 4 E(MOE, Ministry of the Environment), =#3+7 A3 A(NIES,
oSt R A E

National Institute for Environmental Studies)’} &&°o =2 tjr] =
B53He GOSAT 914¢ Adshel 20009 19 239 Aglow, F& 949
GOSAT-2E 20184 10€ 299 HAlslygd S

- GOSAT-& TANSO-FTS(Thermal And Near infrared Sensor for carbon Observation
-Fourier Transform Spectrometer)& BA1st1 A

- TANSO-FTS&= ti7|¢} AWM ®Ex& HLHdo]l 247l 93] 5]
WEE = S ©Askar, TANSO-CAI(Cloud and Aerosol Imager, &-°l ]
AE st el 24e] BERE e £ S

- TANSO-FTS+= 47) Wie®2 FA48 IHHAZE 5.55~14.28 pm, 1.92~2.08 1xm, 1.56~1.72
um, 0.757~0.775 ym FZrol] st 0.2cm-1 FA o =2 120047 A@& #=3y
FHE A4 E+= 10.5kmY

- TANSO-FTS2+= 8.4~14.3 ym, 5.6~8.4 xm, 1.92~2.38 ym, 1.56~1.69 xm, 0.753~0.772 xm
TZbel tisle] 0.2cm-1 FFA 9.2 146057 AEe F=5hH 363 =+ 10.5 kme

O 20243 WAL o GOSAT-GW 9ol = TANSO-FTS22} TANSO-CAI27} T& <
TANSO-37F €412 44

O vl NASAE 2009 2€€ol 7] & olilsleAs s% 3+ OCO(Orbiting Carbon
Observatory) 914-= EAFsI oy Aafstdlar, o]$ 20141 d 7€ OCO-2 #148< 4
THoE WA

- AEE P o 2o AdE ATBE PSR o]Fol3l Atran FR(Aqua,
CloudSat, CALIPSO, Glory, PARASOL, Aura, OCO-2)ol] 3Z3t=lo] T3k 24 #= A
Bl B33 #44< Fug)
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- OCO-2& &9 99 =®3 EFA(grating spectrometer)Z 0.758~0.772 xm,
1.594~1.619 xzm, 2.042~2.082 xm FHeol thslA 0.04nm, 0.08nm, 0.10nm T+H S
2 307270 AqdEe #B=stY, FEdE= 1.29~2.55km<]

- AL FZE 0.765, 1.61, 2.06 pmol A WEE = AUAE #=3lo t7] F o]
AEtetas "R sta, 247te AAS WESZ (TCCON, Total Carbon
Observing Network)& &3l #1488 #5%F A5 I3

- 2019 5€¥oE FAFAHAAAZISS)ANE OCO AA7 @)= A2

12l 3-1 [NASA A-train Constellation]

ZX: NASA Jet Propulsion Laboratory

O 201613 1290l HALHE F=r2] TANSAT $1/dl= ACGS(Atmospheric Carbon dioxide
Grating Spectrometer) A A7} &) = A2

- ACGS+= OCO¢} #o] =% &34 WA o= 0.758~0.776 4« m, 1.594~1.624 1 m,
2.041~2.081 xm G thshA 0.044nm, 0.125nm, 0.165nm FHA S =2 20487) =
g4e #SeH, A EE 2-3 kmdy

O Sentinel 5P/TROPOMI, FY-4D/GAS, Gao-Fen-5/GMI, MicroCarb, FY-3H/GAS2, GEOCARB
5o el 24Vt BES BHoE WAHIAY T Tl U=

- GEOCARB+ "]z NASAo|A 2025\d WALE Ex=E FZ F2 AXHAZ 74
2E349] A4

O AAAe=z 7] &&= 2
o] fE W, AVt~ #

< 1,
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GOSAT TANSO-FTS
0Co-2
GHGSat-D - Claire

GaoFen-5 GMI

0Cco-3

MethaneSAT
MicroCarb

Feng Yun 3G (CMA)
Carbon Mapper'
GeoCarb
GOSAT-GW
MERLIN

coz2m

Satellite, Instrument

Sentinel 5P TROPOMI

GOSAT-2 TANSO-FTS-2

GHGSat C1/C2 - Iris, Hugo
MetOp Sentinel-5 series

Agency/Origin
JAXA-NIES-MOE/lapan ™
NASA/USA °
GHGSat/Canada
ESA/Europe
CHEOS/China
JAXA-NIES-MOE/Japan
NASA/USA
GHGSat/Canada

EC Copernicus/Europe
EDF/USA

CNES/France °
CMA-NMSC/China .
Carbon Mapper LLC/USA
NASA/USA °
JAXA-NIES-MOE/lapan ®
DLR/Germany-CNES/France

EC Copernicus/Europe )

L]

L]

L]

L]

L ]

L ] L]

L] L

] L]
L]

L] L]

° >

L] L

L] L

] L ]

L] L]

l

| €O, Only CH, Only
;‘Z%Extended Mission Planned == Phased Deployment

ZX: SpaceNews, CEOS

# 3-1 B2 Fa=7 247t 2594 e

—& GOSAT-2(2 =) 0C0-2(0I=) SENTINEL-5P(S &)
] ol

ALY October 29, 2018 July 2, 2014 October 13, 2017

s 1,800 kg 454 kg 820 kg

HE Ef¥S7|H = EiYs7|H = Ef LS 7| H =-
TANSO-FTS, High-resolution nadir

B A 9 TROPOMI
TANSO-CAI-2 scanning SW spectrometer

s 2AMTtA CO, COy, CHy COy 02 03, COy, CHg N2O

10.5km, 3 days

1.29kmx2.25m, 18 days

7km, 1 day

0.755~14.29um,
0.333~1.675um

0.765, 1.61, 2.06 ym

0.27~0.5, 0.675~0.775,
2.305~2.385 pm

GOl HMSH

GOSAT Data Archive
Service (GDAS)

GES DISC

ESA Copernicus Open

Access Hub

SN X|$(2022), ot Ol X[RS o 247tA 2= 919l g
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1.2.

2A7kE A A8 'S7] AL B

+FHE THIH ALANA 2FHUA8 Ee 24P TLE A

oJ4tBlEkAst MRS BT BEFHAY ol4sigant
AN AHE FAY

- A3 5 AEo] HwF 4L WEg RUEEY A 2AFHOE Ao
A== A5l GHGSat)

- o|4tstRR A RUE PO A¢- ZJE}?IY} TE 2S99 w2 3l s(spectral
resolution)® 41 & o) &2 ¥l (signal-to-noise ratio, SNR)Z GA43}7] s A L3
EFAE GA s oF &7 W&ol ﬂ*é% 2 EA7I717F Ba oy gol EAY

jus)

okl eao] AATH A E:
(F&

A2 7)1 4H(E D7) 43sD)e] TCCON ATl o5,
2ppm/yr<d

IABAE SAsiA $4 kme] whe

nadir pixel size)e} =& A|ZH3ldE(temporal resolution)E

o] xta} et

- S o oL S = = = O] =] - =0 %
ojAbEtetAo] AlEFIEAH W3 FolE EYUE P fdlA= #F<2a 1ppm ©]
Slol] =0 2o = ) R
01’4 i el ’11‘_“4 %]-—17]7]‘ S——?LHJ——’- ))\U
Al H 3 EFx o =
8 3-3 [2E7t2 22E 8357 MY 5
Satellite
Weight [kg| Nadir Retrieval 1-o Accuracy
il;lisg:l;;?]l (Satellite/Payload) Instrument Type Data Period Pixel Size Band [m] Spectral Resolution Product (Goal)
0,76 (05) )
0C0-2/3 . B 2004~/ 1:3% 2.2 km . . 0.0805 nm (€O, weak)
460 / 150 Grating Spectrometer 7 161 (CO, weak) g 0., CO. Ippim
1] 2019 - 5 1 N
(NASA/D] =) 2019 4.5% 4,5 km 2.06 (€O, strong) 0.103 nm (€O, strong)
GOSAT-2
5 23
/TANSO-FTS-2 1,700/ 329 Interferometer 2018 - S phraing bt s 0.2 e COLCH,  4ppm
(JAXA/YE) : S "
O.76-0.77 (On)
° R~ 19,000 (0.76-0.77 pm)
TANSAT/ACGS 5 . ; B = ; 1.59-1.62 (€O, weak) Heg <5. 0,,CO,,
(NSMC/ER) GO0/ 180 Grating Spectrometer 2016 2% 3km 1.64-1.66 (CH,) i_ :;.flz:; :_l' oi_ljgi ﬂ,; cH, Appm
2.04-2,08 (CO.strong) i
0.75-0.77 pm 0.04nm (0.75-0,77 pm)
FY-3H/GAS-2 . = . 3 1.56-1.72 pm 0.070m (1.56-1,72 pm) €0, CH,, T2
(NSMC/ER) 2,300/ - Grating Spectrometer 2024 - 2029 3% 3km 1.92:2.08 jm 0.09nm (1.92-2.08 1m) €O, N:0 SNE =300
2.20-2.38 ym 0. 10nm (2.20-2.38 jm)
VIS 0.4-0.5
COIM/CO2L - - < (.7ppm
1,500/ - Grating Spectrometer 2025 ~ 2034 4x4km NIR 0.75-1.3 ooy, R .
(ESA/RED SWIR 1330 SNR =200
- Bl 0.76 (O.) R=25,000 (0.76-0.77 gm})

MicroCarh : s i = i Ippm
(UKSA, CNES 190/ 70 Echelle Gratinig 5455 3030 45%9km BB SR e ol (o SNR ~
(2 maka, Spectrometer B220(C O:\I R~25.000 (1.59-1.62 pm) 200-400

! B4 1.3 (0:) R-25,000 (2.02-2.05 pm)
GHGSat-D 15/54 wabry-Rermt imeging 2016 - 25%25m 165 0.3 nm CH, SNR ~ 200
Spectrometer
TANGO . - i AR h A Satl: 1.6 (CH.) €O CH,,
(INO, Y BE) 16l Grating Spectrometer 2024 — 2027 03 = 0.3 km Sat2: (NOL) 0.6 nm NO.
MenzSat =
1.25 (0)
JArgus20002 =l Lt
U\'l’g- AURAK, 3/ Grating Spectrometer 1.5% |5 km 1.5?‘3 L.fn]i .jll.;:ﬁti’(’ 00 Grm
UAE-SA) S
TROPOMI Grating Spectrometer 2017 ~ 55% Tkm 23 0.25 nm CH, Ippm
PRISMA Prisim Spectrometer 2019 - 30 = 30m 23 10 nm CH,
MethaneSAT Imaging Spectrometer 2023 ~ LN = 400 m L6 0.24 nm €O, CHy
YOy L2E/=2¥
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49 spgviel ) BT A D FE

Weak COx(1.56-1.72 xm), Strong COx(1.92-2.08 xm) FF4< A BS ~AEHS

2 EY moaAo A # U] (Rayleigh) 4be, 7]1A¢] &<, A& RFA=(Lambertian
reflector2 7}8)7k =gl o, tirle] 71, 719, vF7)A(F 22%: HITRAN
2012 71%2.2 Hy0, COp, O3, NyO, CO, CH,, Oy, NO, SOz NOp, NH3 HNOs OH, HF,
HCL, HBR, HI, CLO, HCO, HOCL, Np), A2 F+Z+= US76 EF7]E 7S A =

293 EA} ZE= Solar irradiance(F)ol 3+ normalized radiance(I/F)E& <] w]3}

Aol L8 T T E 500kmE /FASRES W, YA &% oF 7.6km/sE ZV|FoE

a4

O 349 €3 o< 7F-AHGaussian) e = 744 &
O &% dAAANA 7 viztsitta 3dsE s 2328 sR3 Az tiz5RINR)
e B3 2AEYD $F 4F ot NPES BAY
O 944 &= 2dede) 3= JdE 2%8 1Y
B 3-3 [29 A["S flet 7] H)
Parameter Value Remark
O,-A: 758-775 nm .
Free Spectral Grating
R (FSR) Weak CO; : 1.56-1.72 ym s
ange
9 Strong CO; : 1.92-2.08 um pectrometer
Spectral Resolution Assuming Gaussian
AA~0.1Tnm FWHM (@2um) ) )
(R=A/AN) Slit Function
Spectral Sampling 0.03 nm Sampling: 3 pixels
Geometry Information 500km altitude
o . -2.2 deg < Ogzenitn < +2.2 deg
(Viewing Zenith Angle) Orbital Speed ~ 7.6kmmysec
Signal-to-Noise Ratio (SNR) 50 < SNR < 200 -
) Assuming
Measurement Noise Level < 2% _
typical value
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- 24712 MEHCHYE &5 AFEtide s oA 1720nm7HA] 848 7HFed s 2
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O Strong COy WHE=Eo| A= o]4k3lekAof o3t 3719 &4 I o] &A s, H209}
CHsol 7+ & 71 AA W= 3o+ 1990-2080nm H 9 <

- 247} WEHCHY

il
o

F5 et ez o 1920nm7bA] &g e = e

- BE gz gelA 5UF B BFeAE A FWHM=0.1nm)
- S AAA WAel 0C0-29) ERAAE AL (Shaol me hEA FWHM)
RE s A 593 we BT g EWHM=0.2nm)

O FWHM=0.Inm (0.03nm sampling) OCO-2¢] &34 A5 FASH] =&
Strong COy W= A A9 HAFSH

o BIaHAE (FWHM=0.2nm)7} =™, Weak CO, WlEo| A= 0CO-2 A% o
Hl A =7t Auto 2 7hASHH, COy 549 o] Eakd

[] SNR ¥3}l¢ CO, % W3l & 7% HAE

O 37FA SNR(50, 200, 300)0)] W& ~HEH Loz HEES EX3}

O 2E 3#d TY3 SNRES A &3S 714
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J2 3-5 [SNR BB 2 2AF ABE WS - O0|x7} gk

ENFL - SO, 2040,

AHEZO| Cf

00070

b= E%wwwww« ﬁwwww%%

o Wavelength (mirm) =
22232& el ””“M | |
o 1eoo WEIVB'B"Q(""‘I??&) rree
00000 E 1"'*"!L" ol "#"‘fﬁ Aol MW WT%%
N - ) ! 950 _ W‘&\Izcggggl"l (ﬂ 'I'i) _ 2050 _
a8 3-6 [Ed COz sk 370 e £ Hah
0.0015 E
0.0010 | I§§?§T 5
0.0005 £ . II . l' =
0.0000 |- : ]
—0.0005 £ . . . E
1600 1650 1700
Wavelength (nm)
0.0020 F
0.0015
0.0010 -
0.0005
0.0000 F
—0.0005E
1950 2000 2050
Wavelength (nm)
H 34 [Z2F BAA A =&
Parameter Value
Orbital Altitude [km] 500
Pixel Size [um] 15
Array Numbers (Spatial Direction) 560
Array Numbers (Spectral Direction) 512
Drec[mm] 80
FNO7eL 7
IR Surface Brightness (@3.0um) [W/m?/um/st] 3.97
Wavelength [um] 1-3
Spectral Resolution (R) 20,000
Throughput (QE x Transmittance) 0.68
Exposure Time [sec] 5
SNR 221
Blaze Angle (By) [deg] (at Littrow) 40.53741021

Reference Order (m)

1
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o o
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Parameter Value

Orbital Altitude [km] 500

Pixel Size [um] 15

Array Numbers (Spatial Direction) 560
Array Numbers (Spectral Direction) 512
DTEL[mm] 80
FNOTEL 7

IR Surface Brightness (@3.0um) [W/m2/um/sr] 3.97
Wavelength [um] 1-3

Spectral Resolution (R) 20000
Throughput (QE x Transmittance) 0.68
Exposure Time [sec] 5

S/N Ratio 221

Blaze Angle (Bb) [deg] (at Littrow) 40.53741021

Reference Order (m) 1
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