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1 51 5

Tk H Aok, BT ARG, fE5E
Wk . A RIRREMAIRB R/, A
THRXA . WEMAEYEESNARTES, &
FUREASMAK (GHG) WEAW EF (Bruhwiler %,
2021), HASKLAL WMO (2020) KAR (iR
BEMAAEY B, COM CHAE MRS FEIRE
AR, R Z O B DTRR R 53k 82% . M 1750 45
20194F, 423k CO, MY F- 17 & 2 M 280 ppm EJHZE
410.5 ppm, #23E TOlLALETAY 1.5 4%, CH, A3k
By TR Tk AR RT ) 2.6 ffF . #UEE] 2018 4,
22 3R b TP Y R S T AR ET K29 1.0 °C
(IPCC, 2018) , Hr [ ¥ <00 8 1901 4 T il
1.24 °C (MRS AL, 2019) UH

SRR 704, Z oAb, o ESE BT,
A HEATHE 0.247, BT RERATPIME . SR

i HEA: 2021-04-06; FENZR: 2021-11-20
HEWB . FHEHAH KB4 (45 :61975212,41975033)

BN S BRI AR R . W RAIG 2, XA
S A A A A TG 5 2 A B2 (Gautam 45,
2021),

S BRI E AR I, X 5 N2
Bl 4% YR G A AR Z AR X R 0 v e e L o
FEBRM, AT RS (Liang %%, 2017). BES
PR3 I T B 32 A b 5 L0 D L 2R . =R
A i UL 3 0 B T 20 HHE 42 SO AR, XHRA
CO, AT T KW ARG AR s & . Har, AR5
S WMO B 7E £ BREE 7 31 S 2 BR KA 3 Al
400 24~ XIRA s, Hor R ER A 1D KAAIR
i (HFWEK) M6 RKIAJEE (dbi kA
T Wi . OBV KUl . BT SRR e Ik
“EES BRI (hEARR R
Huty, 2018).

SR SURIEEW S EASUIE = I TS C T
HAZ A Bl A, = 2B R BE ) (Bréon
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I Ciais, 2010) . A WL T B BA =3 [a] R R
B LI TR) A R 4 R, RN T O R e AR
TFVE . YDA N ZEME LLF) 3k 0y XA W0 . A
e, R R A3 SRR I 2 iR 3 AR A kAR AL A5
HEZETE (Palmer, 2008).

Tk 2 AU B30 AR AT 4 Sy 3 gl =R A
M. 2022464 A 16 H, PEAERETAE
RESG, Ak s Ak B O RS
WM RIS N P RE— RS W
R TRAS DV 2 B R A R A 4 R I
F K LRI (Zhang 55, 2020) o BRI K JR) B4
A-SCOPE. NASA [J ASCENDS % i = S ik 328 20
B B SRR M R v iR AR R R s iE
JEPEM s nTIB R 1996 4, HARK G T 2pkE—
ALiatE . BGIE S POEIELIMG (Interferometric
Monitor for Greenhouse gases) (Kobayashi 5, 1998;
Tsuno 55, 1991) . {&AYE, IMG HTAE T 84
H, 19974 6 H MMM pe, f#1kisqy. Bis+
ZAE, BT R AR E AR K, R
AN ARTE, BN TR, BesliT
BT 25 B MR BT b ST R AR I A DO T A
fiE, IR S R A AR . 20094, HAR
JH R 5 A R — U 2 AL T2 GOSAT
(Greenhouse gases Observing SATellite) , i % <&
WL T AH B Be L e A 2 AT {8 3R 2 AR I
RER E T BEE BT EORM K, E <A
I A e T IR A, JE G rh /N R[] G R X
B B SAS | (2 % 0 8y i 2 T A DX ) i
AL TSR, 5 fn BT ER 2 7E 2020 £ 9 F & A —
W T AR I I ARG 3U A7 U7 4R T8 AL MeznSat
(Issa 55, 2020), ¥ [E 3508 7 2023 4F i€ & 5t
— WU TR AT 55 I 7R W I A SR AR CO, 3% T E
(https : //directory. eoportal. org/web/eoportal/satellite—
missions/m/microcarb/[ 2021-03-20] ).

EAT, ZEBURLED N R 2 A R o 3h i
JRERI B far vhr, - F2 Y 3 FPEOARMTIAL 5 0 50K
B WOETEROAR L MG FOR A ] A 22 T
TEIEFAR o AR SO R X IX 3 il LR F A AR 1Y
T 2 UM R e B SR A AT A A, X HE AN [
PRI A B e Bl st 5 TR A 28 FH 3R 2 SR
B £ M LB ey A B T 28 S0 B B B 3 SRR
TR BT XSRS 75 0K
ZitmorIis (GF-5) RAFEM =AML

GMI (Greenhouse gases Monitoring Instrument) £
FPAH Y 25 (8] S0 22 T GO IS FOR DT ST
SR AR R LI B L v £ MR LE SRR b — 2D 5
P v 25 () 3 P AR AT AT, B A T I AL
AN TR 73 T R DX Sl M 100 36 7 ) B AT R T 56
2 RS R AR B Ay

i 2 AU R A B T AR Y S PR R TR
s BT S NEE 1 2 S U N W 2B ATV
B 1R 28 30K 2 g (R BH R 3 2 R
FAERK R FEAT), XL, e
By A BH s 5 Wi = R e, S EUR 3K
g FEMSCHY R BH B 5 IS 45 6 S 7 A o D B
Bl i A= 8 A s dEMTAR A b 48 R 1) D' 1% A7 .
FIRH R B B s s, BRI % MR AR R
(ChesnokovaZs, 2015),

it 2 UM B A Bl e AR S T I Y )R
SRR P B e . I BRI CO, e JE F- 2K
T LD AN B, IR BBON T R 2 CO, e FE R,
{ELXT I J2 A M e B R0 B AN 2 PE K (Bréon Al
Ciais, 2010), nJ J\—SEJE & T BEAY LR 1k 8
1y R b R e U R R A R, T R R
i = SRR R . BAT, B — AR %= A
PRI B2 48 )y 228 S A R B T 21 AM B BOR 52 )
MRZE RS MZE . R ZE) % R E R
M (Yoshida %%, 2011) , Jfr & H A 35 21 S0 ife B A7
(Butz%, 2011; Bril %%, 2017): 1.56 wm ¥ CO,55
WA B 1.64 pm CH, IR BEY 3% O, CH,
Ve B AR AL B HL AR, T R €O, A
CH,; 2.06 wm CO, 58 W U5 ik B, % % B X CO, ¥
BERCHSS , HXF = MR IR EUER, T TR IER
FIACHE BB R AE XS COL MR BE RYSE IR 5 0.75 pum (Y
0,~A MWty , M TROEMZ R MR KTy, [FE 7]
HFT IR F, 5 CO, RIS B4l & 2 s,
TR AR RIS E B
21 BHRESELEEWNEE

LR AR SR S W AT A IMG
SCIAMACHY (SCanning Imaging Absorption SpectroMeter
for Atmospheric CHartographY ) . AIRS (Atmospheric
Infrared Sounder) ., ACE-FTS ( Atmospheric Chemistry
Experiment Fourier Transform Spectrometer) . TASI

(Infrared Atmospheric Sounding Interferometer) .
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CrIS (Cross—track Infrared Sounder) 4. H 1,
IMG. ACE-FTS. TASI 1 CrIS J& F - ¥ B 2 47 |
SCIAMACHY F1 AIRS Ay AR 48 fir .

IMG & 75 WL 4% Hh 3ok 3 T8 AR SR 2181 5 56 1
K06, O A3k BN R R E AR (Co,
CH,, N,0, H,OMO0,5%) &dt; CO,H CH, AR
K 7392 2% F110%  (Shimoda Fil Ogawa, 1997) .
ACE-FTS J2& Il 5 R B B 27 52 56 TL AL SCISAT-1
(Science Satellite—1) _FAgAR T, 2N HER
HRAH O, &5, JIF TR O 7EXZE B AR
TR A A2 f8h 1 2% i 2 (Chateauneuf 55
2006; Boone fll Bernath, 2003)., ACE-FTS + ¥
Pt AT & . D635 20 PRI 5K 0.02 em';
H CO, R MAE £ 2R 2 ppm (0.5%) (Foucher 55,
2011), CHARMKGEEN 10% (Olsen4s, 2017).

AIRS (Aumann %, 2003). TASI (Blumstein 2%,
2004) . CrIS (StumpfZs, 2002) 43514225 E Aqua
TAE . MY MetOp &%) LA | 3£ [E SuomiNPP J
JPSS (Joint Polar Satellite System) 51 T & {4 %4

fr, HFEATLS RN AR, kS5 TK
AT . AIRS B CO, MRS B2 35 5] 2 ppm (24K
0.5%), {HIKF-PERA 100 km (Morse %, 1999)
IASI (Simeoni %, 2004). CrIS (https://www.star.
nesdis. noaa. gov/jpss/CrlS. php/[ 2021-03-20] )
CO, RN B2 7351 R 10% F12% .

SCIAMACHY (Bovensmann 2, 1999) 2Nt
PREE W T ENVISAT [ Frs 80 + KR 2 —,
FF £ T X 4 3R R AR AL DL X RS AR 2 Fn )
FRAGAR SC B IAIR. SCIAMACHY SR KJE . I
VA A B 3 AU AL AT 0L, CO, A1 CH, 1Y
T8RS BE 3 91 R 29%—3% 1 5%—10% (Noel 25,
2016; Mager%, 1997),

FH T B0 7 25 AR 9 56 1 2 AT 1) 1 i A
W 1 i, % SCIAMACHY T /ETE 4841 5]z 21 b
B (240—2380 nm), HAMZEA PR TAETE
LT AN B, i W 4.2 wm B8 15 wm AL ) CO, 58
W WSO T S 30 %o 3 2 R Y COL TR JE

x1 BRESKEEMNHETXEIEEIER
Table 1 Main performance indicators of comprehensive GHG observation payloads
Hofmf LA TERUIRES PP B pm SGIE PR em™  SRAHERAnm  FEE WIS ST
3.3—4.3 . .
IMG ADEOS 1996-08—1997-06 43—5.0 0.1 H. 8x8 €0, 2% PN/id 550
) - ’ ' CH, 10% ’ 800 km
5.0—16.7
0.24—1.75
SCIAMACHY H. 30x60 CO, 3% 35% SSO
ENVISAT 2002-03—2012-04 1.94—2.04 4.2 V.26 CH. 10% [[igal 800 km
’ 2.265—2.38 o ¢ R
3.74—4.61
€0, 0.5% SSO
AIRS Aqua 2002-05 £4> 6.20—8.22 0.5—2.2 H. 100 T KIK 705 k
8.8—15.4 "
H.3—4 CO, 0.5% LEO/74°
ACE-FTS SCISAT-1 2003-08 £4> 2.2—133 0.02 2 v &0
V. 300 CH, 10% Eo= 650 km
36273 L3 €0, 10% S50
IASI MetOp Seri 2006-10 &4~ 5—8.26 0.5 H. 12 2 7 :
etOp Series £SO CH, 10% K 840 km
8.26—15.5 0.35
CrIS S iNPP 3:9274.64 CO, 2% SSO
T uomil ‘0 .
2011-10 £4 5.71—8.26 0.625 H. 14 2 g
JPSS Series 5 — KR 824 km
9.14—15.38

F 1, ZERHERR CH FRACETT Y
23] HEAS, V. SRR BT ) Y 43 8] 3 B
BATHUIE S “SS0” FR KA HIE, “LEO”
PN UL HIBIE

22 LTREBESEW N
22.1 EFERRBFHEHRAHERNEGT
T RIS RN EHEER

R UL 28 A7 A7 AR T SRy 2009 4F AU B9 GOSAT
(Greenhouse gases Observing SATellite) L& 4%
fif GOSAT-FTS, 2019 4 & 4} ) GOSAT-2 L& |
() 2% 157 GOSAT2-FTS LA K [ 2017 4 %z 35 19 A
DML TR (FY-3D) WA S i 4r
Hh iR G il = A I GAS  (Greenhouse—gases
Absorption Spectrometer) .

GOSAT 1y BAR =4 FI LA 4 ppm (9K 1%) Fil
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34 ppb (Z9°42%) WG EEHRIN CO, F CH, AT BE
(Nakajima %%, 2017). GOSAT [ A PiANA R T,
TANSO-CAT 2 H T WM I 4% 1F 2 AV I 1 il A%
{%; TANSO-FTS & H T Uil CO, 1 CH, I AUEA T
WAL, TSR P2 e e K +2.5 em HOBRE 2, HOE
ERGLEMANEE 1 T . TANSO-FTS {19 T A I Bt
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e
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Fig. 1

GOSAT-2 5 GOSAT [ G 4k 4155, B 7EARIUE
oA B T 3 AR I B O, LIRS B 3k )
0.5 ppm (it 7 0.125%), CH,i5k%]5 ppb (fEF
0.3%) , J& B iR i 19 KA B = SRR IR
FE . GOSAT-2 T AL i tH GOSAT iy +20° 55
F|+407, 0T IRE R BE LI A 2 A R R O
FWALFLAE i GOSAT Y 68 mm 3 fill 2 77 mm, LA
PRI R Y ; GOSAT-2 %465 3 /13 i i GOSAT
# 1.92—2.08 um 3" & #] 1.92—2.33 pm, i 1
TIXE CO g JO0 00 Sk Wi 00 /A A8 b 0N 2S48 B X Rl
TEIR RS20 5 5] A AR 8 GOSAT 4k i) 4 FH 55 i
GOSAT-2 Ak T HAl @B F eSS 10" “EThfE.

GAS JHTF XA ER RS % CO,. CH,FI CO HEF TS
A & 0 (http : //www. nsmec. org. cn/nsmc/en/instrument/
GAS.html/[2021-03-20] ), H45H 5 GOSAT A%
KRG BEITHIF . GAS B9 £ 5% 1148 &2 GOSAT-FTS
B 155, Sk EBR e 0 K SR R
I (e 24 2017) . GASTEIL £1 4%
BEWOGIE A B R 0.27 em™, H CO,E MG EE 5
GOSAT-FTSAHY, &b T EPRAC#EK .

Schematic of TANSO-FTS optical system

BET 1 vE IR b T B BOR BRI A O BT B
w2 iR, Hrh GOSAT Fl GOSAT-2 if B4 H b
MDA, T A R M TR AR E AR, G T
SEAREG R R B AR X A
222 ETFRMLIERARNERERE

BT MG AR 4R 2 AR R TR A
FEAHLEF OCO-2 (Orbiting Carbon Observatory—2)
MOCO-3, HEMK DA (TanSan) FEDERE CO,
TIMAL (ACGS) o AH AL G210 3 /R b T HOR
BT OCMDEIE AR B9 A R A 5 M e 5.
B . RS AE S OO . BB Ak B ORT i A O
HEAh, BT B0 7 3 0] 23 R AT AR R AR 2 = 75
LR LA

2009 47 2 A S A A — R CO, MM T 2
0CO, fH ARy Sl e, B e INFBR 5 4F
20144E7 H, KEMI LS T 0CO2TE, FFFIH
48 H A A=Train (https : //atrain.nasa.gov/publications/
0CO4—-pager.pdf/[ 2021-03-20] ), | F HiAth T 5L 2%
iy [ 28 AR ) = 5 AU A B Lt i T il 3 UAA
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SR BE, L CO, BRMNKS BE AT 35 1—2 ppm (24
0.3%—0.5%) (Eldering %5, 2012), 0CO-24 34
ANEMEIEETE (0.76 wm (1) O, AT . 1.6 wm [
CO, 55 W% BEFN 2.0 wm A CO, BRI B ), 34>
T R FH R RE 0 4548 O [ il — A4k, AT

*x2

AL R G IR RS E M, AR A ] 2 s
(Crisp 5§, 2017). 0CO-2 HA 1.29x2.25 km’ [
S Ay HER, AH e BRI T TR A 5k
iy, AT ARIBCHE 24 R i 2 B0 s O A L S
GOSATAH[F], HAKRIE. R HAink

ETERREBTFHHRERARERESEHEXE RS

Table 2 Main performance indicators of GHG payloads based on Michelson interference spectroscopy

i LRV H TEPUIRA BRI B /pm GG MR fem™ SRR km BRIASEE O WINEEE  sfTuE R
0.75—0.78 0.60
KIE
1.56—1.72 0.27 €O, 1% i
GOSAT-FTS GOSAT 2009-01 4> 10.5 [N SS0 666 km
1.92—2.08 0.27 CH, 2% -
Az
5.5—14.3 0.27
0.75—0.77 0.60
1.56—1.69 0.27 KIE
€0, 0.125% i
GOSAT2-FTS GOSAT-2  2018-10 &4~ 1.92—2.33 0.27 9.7 [ SS0 613 km
CH, 0.3% -
5.5—8.4 0.27 Az
8.4—14.3 0.27
0.75—0.77 0.60
1.56—1.72 0.27 €0, 1% PNS
GAS FY-3D 2017-11 &4 10 o SSO 836 km
1.92—2.08 0.27 ap7
2.20—2.38 0.27
Light rtap

s |
i i

20194F 5 35 B K R & S 1) e R 0 288 7y
0CO-3, M&E T ISSHEPRZ EH =z, 5 0Co-2 1
[ UL DA 5 4 Bk il 2 S MAOUI KO-, 0CO-3 1Y
CO, ¥R MKE 4 0.3% (Basilio %, 2019); [F] i ik
W B — A5 P 7o b W 0 T3 R I 4% A 4 R 98l STF
(KPHIE S WEAae Ty, DA W4 hE il W A
K. OCO-3ZRfr AT T 2 E RIS T . #m
T RE B 2 A i AL AR AL, DT RE6S S it
BT B A, BDPRIEAE . (Eldering %5,
2019) . PREEBIAZMT BAsti=, HRA T 24
FH, BI—0030 55— 0 A [ 4 o 38 2 X
LA, Y “EPRas [ s X e
mF, AT S5 B2 100100 km?, 45 [H] 20 R Ky

Grating

Camera
K2 0COML - RGEL A
Fig. 2 Schematic of OCO optical system

1.6x2.2 km® PR FRASE A Bl T DR 00 5 HE ik
i, Zlas s oM R 22 5.

20164F 12 7, o[ 4 Bk A Ak e W IR
SSYG LR (TanSat) WPVEST, BUAHER B2 =
MPAE LA CO MM DEMER (MR %,
2016) . TanSat#5#k 1 =615 5 /2 8] 43 HE% CO,
M AL ACGS (Atmospheric Carbon—dioxide Grating
Spectroradiometer) Fl 2 i Bt = 5 S i 4R X
CAPI (Cloud Aerosol Polarization Imager) M 5%,
fir, B AEARE A BRI b [ S A R X RS
CO, e BE 434 . CAPI 5 GOSAT L& I TANSO-
CALEAIAEN, HTFRILRR A 5ERER, L
IR TR = AR SERE B2 . ACGS 5 0CO-2 Iy Fi A
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PR . T T8 I B AT  HER LA S A B3 1—4 ppm (2903%—1%) ., 5T MG
R —2; HAMSHRLA N 2x2 km?, CO, IR TF AR L B SRR 28 fp S B R AR AN 2R 3 BT
K3 ETFAMAEF AR BEESESTREELETSR

Table 3 Main performance indicators of GHG payloads based on grating spectroscopy

H LEVA EPUR A PRI P B /pm JEIESPERmm AR Am COARMAGEEE WIS s g
0.7576—0.7726 ~0.043 KIE 50
0C0-2 2014-07 &4 1.5906—1.6218 ~0.083 1.29x2.25 0.3%—0.5% [N 05
m
2.0431—2.0834 ~0.104 H iz
K
0.758—0.772 ~0.044 5 LEO
0C0-3 PR .
o 2019-05 &4 1.594—1.619 ~0.084 1.6x2.2 0.3% - (51.6°)
[ B 2 [ iy Az
2.045—2.081 ~0.108 ~400 km
e i
0.758—0.775 0.044 KK <0
ACGS TanSat  2016-12 %4 1.594—1.624 0.125 2.0x2.0 0.3%—1% PR .
m
2.042—2.082 0.165 Hix

223 ETFZFEMEFHEERXSEERESHK
Lo Ee

2018 4% 5 H 12021 4% 9 H Hp [ il ) & 55 = 43
HE (01) BEMEAES (02) 2 (KRE 4,
2021; FERBE 4, 2021; EREMS 4, 2021), #4
MR FERE RGN (CMD) i ERRE
Bt 22 RO 2K B ML 5% T I . GMIL 8 YK 45
] 40 25 1 56 % H AR W T A e AR Y i i
i BRI, TR CO,. CH % RS
TV BE ) AR, PRI BE 43 51 R 1% F1 2%
(FEff5, 2019a).

GMI K 23 [ 4h 22 T HOR , WA N D
MR AR Michelson ¥R A A 4 s B 55, DB AR XS T

Grating 1
rating

Beamsplitter

Grating 2

<

Exiting
wavefront

L1
-2
4

L3 Imaging detector

(a) Z5[H] 22 HMIGTEHOAR [ 21 &
(a) Schematic diagram of spatial

heterodyne spectroscopy

Two-dimensional
tracking mirror

Sehm A E, K3 (a) BIiR. ARHE%5s
AR Y W RS CIR I RO, AR Z R 6
2o MR R, T RO X 3 R I T — E e f Y
AT BEAT, ELAE BT 1) B AS R A A O R
ZR[E, P aRer, Zend i Bk AR i n] & 5
WA, B H AR Lk BRI (REAE
2018) . W Tz LS & T M s [
Ried, EAAHXT A KA 2E T8 . mOGiE o B
RRRES; FREAGT WS T EER . &
AWML JCiE S AR S Gitiifg 2 4%, 2013) .
GMI Jt 4 A OE s FR W 18, P Bk HE MY A S
GOSAT 2, HWEAmWE 3 (b) KR, H3E
B RETE ARG TR 4

Secondary mirror
Four spectral channels SHS

Incident light ' Primary mirror

(b) GMIJE A7 J&y
(b) GMI optical layout

B3 GMDE =R G4 A
Fig. 3 Schematic of GMI optical system
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Table 4 Main performance of GMI based on spatial heterodyne spectroscopy

o T TEPURE BRI Bm EE PR /em™ 25 (8] 23 HF % /km RIS B WAL ST R
0.759—0.769 0.6
KK
1.568—1.583 0.27 €O, 1% )
GMI GF-5 2018-05 &4~ 10.3 - IR SSO 705 km
1.642—1.658 0.27 CH,2% B
Hix
2.043—2.058 0.27

2.3 RESEEHEINEBRMITR

FLRIT 23 T A9 3 3 A S A I ) 3 2 56
[E /) GeoCarb (Geostationary Carbon Observatory)
FECH Y 5 e — 48 A B i M AE 55 (Copernicus
CO, Monitoring Mission) . GeoCarb 2 J& 2 BR 5 —
e BRI 3E  (GEO) IR &= AR 1 28
FCTIR: B = o i 1 o L D O A S
AR M AT 55 = B T CO, 2 B ERIAT: 55
W o2 20— A BRI & AU 2%, BR R
s R S 8 R0 B 23 SOOI 3430 v g 19 o
2.3.1 GeoCarb

1R 7R 8109 el 5 A WL I 288 vy 2 o2 T Bk
PHEE L, AR AR EREL I, HENTRE DI

Shortwave
Spectrometer

Grating

Littrow Mirror

Dichroic T
OAP Beam Splitter - f/?’c'iz Focus
Secondary \ l/ / roups
\ ! =

90° Fold Mirror —>;,

~———— Focus Flats

OAP

M (3—51d), Fdlasg sk DBk, nhes
B A AL . BRACH R OCEEAE .. GeoCarb )2
S ERS — UAE Hb R L 0 AT R AT Y
T, PURTET R A TR oy 20 kA<
CO,. CH,MICO AIREANL L R AS st 72, SRR
5350 0.7% (=27 ppm) . 1% (=18 ppb) #110%
(=10 ppb) (Polonsky %, 2014), & a] LLER M SIF
P EEAR B, BEAEARSR JLAE N R 5 o

GeoCarb FH P YEMEG A A B, B0
A PABEIE, 492 0.76 wm 1 O, W% I5CHE i |
1.6 wm 1 CO, 55 WS IE . 2.0 wm [ CO, 38 IR 1A
B, D23 pm Y CHWIGETE , Hob2: R4
FUNE 4 i/ . GeoCarb 1745 [H] 5398 k1 5—10 km,
2 R 4.4°,

Focal Plane
Arrays (4)

Longwave
Spectrometer

Littrow Mirror

Primary
East-West
Scan Mirror Ifitth i
Scan Mirror

K4 GeoCarb 2 R G55 K

Fig. 4 Schematic of GeoCarb optical system
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Abstract: A global consensus has been made to promote carbon emission reduction in response to global warming caused by the increase
of greenhouse gases, such as CO, and CH,. Spaceborne observation has the characteristics of large observation space and continuous
observation time, which are among the main means of observing greenhouse gases at present. The establishment of a sound carbon
monitoring system and spaceborne passive remote sensing of major greenhouse gases in the atmosphere will help to evaluate the impact of
the greenhouse effect and guide human greenhouse gas emission activities, which is of great significance to human society.

Active satellite-borne remote sensing of greenhouse gases become successful through proper planning. Among the spaceborne passive
remote sensing payloads of greenhouse gases successfully applied in orbit, three technical systems are mainly included: Michelson
interference spectroscopy represented by GOSAT (Greenhouse gases Observing SATellite) and GAS (Greenhouse gases Absorption
Spectrometer); grating spectroscopy represented by OCO (Orbiting Carbon Observatory) and ACGS; and spatial heterodyne interference
spectroscopy represented by GMI (Greenhouse gases Monitoring Instrument). This study focuses on the analysis of these three typical
technology systems and compares the advantages and disadvantages of different detection technologies. At the same time, comprehensive
satellite payloads for the detection of greenhouse gases include IMG (Interferometric Monitor for Greenhouse gases), SCIAMACHY
(SCanning Imaging Absorption SpectroMeter CHartographY), AIRS (Atmospheric Infrared Sounder), ACE-FTS (Atmospheric Chemistry
Experiment Fourier Transform Spectrometer), IASI (Infrared Atmospheric Sounding Instrument), and CrIS (Cross-track Infrared Sounder).
Moreover, projects for the spaceborne passive remote sensing of greenhouse gases that include GeoCarb (Geostationary Carbon Observatory)
and Copernicus CO, Monitoring Mission are introduced.

To meet the needs of the next generation of spaceborne remote sensing of greenhouse gases, combined with the in-orbit performance of
the GMI on GF-5 and the research progress of the new spatial heterodyne interference imaging spectroscopy technology, the feasibility of
further achieving high spatial resolution on the basis of hyperspectral resolution and high signal-to-noise ratio is analyzed. This study
proposes a payload technology scheme with high timeliness and regional carbon monitoring capability of different subdivisions, which will
provide a technical basis for the development of the next generation of detection payload for greenhouse gases.

Reviewing the development process of technologies for the spaceborne detection of greenhouse gases, six development trends of
spaceborne passive remote sensing payloads of greenhouse gases are summarized: (1) specialization of detection load; (2) improvement of
detection sensitivity; (3) wide width and high spatial resolution; (4) integration of multiple observation modes; (5) systematization of high/
medium/ow orbit monitoring; (6) miniaturization of detection load.
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