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2.

He B
R 3R

2.1 BARBOME

GOSAT-2 (ZIZIR=ZZE N AWMz 2 B (TANSO-FTS-2; LR, FTS-2) L2 -
=7 m Yt 2 B (TANSO-CAI-2; LT, CAI-2) &S5, FTS-2 |3k E
7’4 (short wavelength infrared; SWIR) #kiZ 3 /X R, #UR4 (thermal infrared;
TIR) 2 2 N FEHET L7 =Y 2B NETHY . ZhORA T 4 o T %
HANT, BEFREZHFLNIT Y7 87 v 7 (along tracks AT) J5H] £40°, 7 B A LT v
7 (cross track; CT) Jilf] +35° WNOAEE D %, BB (instantaneous field of
view; IFOV) 15.8 mrad (@2 E TR CTEAN 9.7km OMIZFY) THENT S GE: AE
FPHITEARN 7 Vo EZR L, 8E 0 0T — & Bl A OFEFH Tz 0 aicEE),
CAI-2 |3 EE TR L 0 EEET X LTS 107 (200 I E Mk & 5
WERARIME 5 N R G 10 N RERTEFERA AV Y —Tbd, JRALT
> 7 AT 920 km OHEFAZ 0.46 km b L < 0.92 km Dz 50 figae TR 5,
FTS-2, CAI-2 OftikzZhThn® 2.1-1, 2.1-2 [T T,

FTS-2 I%, [EBEOTHT MG OBRSEZRA T ¢ 7 HEZ I L CTFEHMB A~ A3
Do THRITEEOF A 70 A v 7 IT7— N RNRAT g LEZREIZLY N FgED
W2 rE &, SWIR 8 Ny RIZE BT E—L AT Y v X2 X DRt ki
SEIENTth, MBS TA v ¥ 7 =a 7 7 ARSI ND, 1 A1 ¥ 7 =07 T LD
FHCET HHERIT 4.024 B THY, KA VT o THBIX 1 A% 7 =a 77 LEUG
HIZRl—HEEZRA T 0 7T 5D b RSN D, AT, HRIBCCE B a8l
T HBRCIE. KOG RN G S R EL Z BRI TR Z &6 Biim N R m & 1
L7 2 £ 5 (o7 ) v ML,

FTS-2 13§l ECHLBR 2 FIH L7 KRG IEZAT O, A 7 4 v 7L N
O IEJRA~RMT 25 2 & ©, EERERIE, BEKIE, EFEHKEZITY, £, H
PR CREE AR Z LD L X R 5 2 & T ARIEZERT 2,

CAI-2 |3E - =7 1 Y )LDZEMIA Z HHE T 5 7o O IR PH O R TE A 7 [ D
Wafad 5, W ETIIRBOSE KA TR CHNERES 2D e, ZOMKBINNK
B 70D, CAI2 1EATS - RO KOS MERT D720, —HOEMBRTM13E
M ST & 70 o 72356 T O 7 OB mxSim KA E b D Z Ll b, 2
kv, ZIBEEOR EAK LTS,

FTS-2TIR (ZHM - A2l TiEH s 523, FTS-2 SWIR, LU CAI-2 O
AT £ AIRICIRE SRS, 2B, 2 v ya VSR TIERVWLO0, FTS-2 (21X

A ATNERH SN TEY, HIRKRFIZIX FTS2 (8541 ¥ 7 =u 7 7 NG &)
L7t Efi S %,



# 2.1-1 TANSO-FTS-2 {5,

Band 1 Band 2 Band 3 Band 4 Band 5
fim B A A A bl Bl
WA [emt] | 12950 - 13250 | 5900 - 6400 | 4200 - 5200 | 1188 - 1800 | 700 - 1188
LERBCHESME | <04 cm? <0.27cm? | <0.27cm? | <0.27cm! | <0.27 cm'?
a4 <0.2 cm™ <02cm?! | <02cm?! | <0.2cm? | <0.2cm?

T — & BUASREIRE ¥ 46T b (Ao 7 xal T AEEICET AR : 4.024 7))

Wk AL B A 15.8 mrad (f2HE FAUCHIT 2R BEFEE : K 9.7 km)
kgt +40° (TR 7 N7 v 7 W), £35° (7 v A R T v 7 Jh)
# 2.1-2 TANSO-CAI-2 {15,

Band1/6 Band2/7 | Band3/8 | Band4/9 | Band 5/ 10
BEfa gifa 1 Bifa 2 Bifd 3 Bifa 4 Bifd 5
e 518 AT (AT J516) B 20°) 1 %56 (AT J516) #£75 20°)
HulE 5 [um] | 0.343/0.380 | 0.443/0.550 | 0.674 0.869 1.63
PR [pm] <0.02 <0.02 <0.02 <0.02 <0.09
53 fRE 0.46 km 0.92 km
CEULTE 2048 958
RAGIE 920 km
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31 AhT—4

FTS-2 SWIR L2 BB HANT—41T FTS-2 L1IB Yu %7 Tk b, FTS-2
L1B v %7 hx SWIR & TIR I CHEOFEHRZHM LIz @~ 7 (1) & SWIR
A OIER M L7- T[SWIR BEA~7 71/, TIR BEADEREZKEM L7 ITIR EHA
T AN B END, FIS-2 L1B Yo X7 MIGEDOHAZS#AE LT 1 /8
BIDT—HN 4 = NIHESNTEY, —r 01 [ IHRZEND BB T £ T,
= 02 (X HRBLHIBIEAD HREAZ S E T, —2 03 IR D HIRBLANE T % <,
= 04 [ ZHERBRBIAED DROFRZEE T, OF—2REThENEMINnS, Bl
B & BB B 2 GATIEZEEHIC L D £H)T 5, FTS-2 SWIR L HBEHO AT
HAINS7=0, FTS-2 L1B 7uX# 27 k SWIR [EA 7 7 A Vit —r 02, 03 DIIF
1695, FTS-2 SWIR L2 #LELCiX FTS-2 L1BSWIR [EA 7 7 A VO A EHHAT 5, LA

Tl TFTS-2 SWIR L1B Yu %7 ]
FTS-2 SWIR L2 ALBIZHBNT, WO A LR b5 —2D—E %% 3.1-1

X SWIR A7 7 A V&I HDLET 5,
2T, 7

B, —HOLEIL FTS-2L2 FaLE CEEFATH S0 (3.3.1 HEM), 1.2 H (3)
GOSAT-2 TANSO-FTS-2 L2 HFi# 71 3) ALK EELHDOE TERINT-V., F

7-. 3.2 HOWH 1T —%

WCHRFE T A7 o7 — 2 3E 3.1-1 12

T3 F RV RICER,

# 3.1-1 FTS-2 SWIR L2 WBCfEif4 % FTS-2L1B Yu %27 ~ SWIR [EA 7 7 A /L

FEANIEH
T—5ty M A A HAfZ
SoundingAttribute
numSoundings 7 7 A IAZHERN S 3T DB RS
FTS-2 BLAIKEZ], 4.024 oA 27207
observationTime
D HASRE R O RO R L DS S L D
scanDirection BB RIZBIT D AF ¥ USRI LD,
QualityInfo
. . BRI EomET 77,
soundingQualityFlag ]
Good/Fair/Poor/NG
datalnvalidFlag T RN T T T,
IMC_StabilityFlag IMC Z#EEET 5 7,
missingFlag RIBEHET F 7,
saturationFlag fafn> 7 7,
spikeFlag ARAL TYET T T
scanStabilityFlag EREELENT T 7,
SNR S S HIEHE L 7= SNR,

5




Tty MM G LA
interferogramQualityFlag AB T T TLNNET T,
spectrumQualityFlag AR NIVWE T T 7,
SatelliteGeometry
yawSteeringFlag A—RTT VT TTT,
SoundingGeometry
colarDistance BUARFZNZ 31T 2 0 730F O KGN (& & 8L A ] AU
O R,
SoundingData
WavenumberInfo
numWN AT MVT—H
beginWN ARG VT — H BIGE cm'l
deltaWN AR N VT — Z W R cm’l
RawSpectrum
band1P JEEIERTD Band 1P A7 hLF—H V/em1
band1S JERZIERTO Band 1S A7 hLT—4, Viem'!
band2P JEEMIERTD Band 2P AXT M LT —H V/em1
band2S FEERIERTD Band 28 AXY hLTF—4 Viem!
band3P FEEERZIERTO Band 8P A2 hLT—4, V/em'
band3S AL ERTO Band 38 AN hLT —# V/em1
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FTS-2 SWIR L2 LEEN 51X, FTS-2SWIRL2 7 v v 7 ¢ L « proxy E7 0 X7

& FTS-2SWIRL2 1T MXIKIRIE T v 57 b MEHI D,

321 FTS-2SWIR L2 #OOo4)L&st-proxy kF7OF Ik

FTS-2SWIRL2 7 munu 7 4 Vi)« proxy 70X 7 NI, E- =7 Y LRFEL
BRNEWIPGED S & ML LTz 6 WY OEHMH AT I REE L O LD THY |
ruan 7 4 )VEFEHEE . XCHa (proxy). XCO (proxy), B L UOSEKEZLZEHOFEL 7250
KOMDONTA—=ERNEEND, BWEEOFEMIT 1.2 8 (6) EZBREMIT
GOSAT2 Yu X7 Fh7 74V 7+ —~vy FatE (Fe ¥ 7 M) & 4 ot
GOSAT-2 TANSO-FTS-2 SWIR L2 7 mr 7 ¢ L&) « proxy {E7 0¥ 7 NESRO
&

322 FTS-2SWIR L2 hSLFEHREEETOFT VL
FTS-2SWIRL2 7 7 A VPHKRRE T v &2 7 NI, B 7 1 YU KD EAH)
D BN L) /N S & o D 1 2 %512 full physics IS CTE LB 21T - 724
ReFLDEbOTHY, XCO2, XCH4, XCO, XH20 & F1LD, HEHIEH OFEHIE
1.2 fi (5) ENLEREIHIZEFT GOSAT-2 7Y u X/ h 77 A V74—~ hitE (Fu g
7 ) 6 5 it GOSAT-2 TANSO-FTS-2 SWIR L2 7 7 LA EWSKRE %7 k
RO L,



33 BRT—5-HhRENT—4
331 JBHAEBASET—2

FTS-2 SWIR L2 P S CEHT 22 BT — % 2% 3.3.1-1 IZRT,

# 3.3.1-1 FTS-2 SWIR L2 el HHMEI TR 22T — 4,

ST —4

ZMRIHHA

FTS-2 L2 Siailsl el v

FNYIER O FTS-2 B LALE ISk HE T D K
b KTEA [deg] - Hifs [deg). 2 KIS [deg.] -
Lty [deg.l,

MBI R & A% v o X T — RS & D7
T [degl. AF ¥ (2K 2 A [deg].
A¥xYI7 %ﬁ%ﬁﬁﬁk]WS2@m AL R
D734 [deg]. BUADCIR G & BRI AER O
7294 [deg.l,

KB, BLO, HEICHT S Ky 77 —d#E [m/s],
FTS-2 BRI HHENICE ENLEE~Y R T — X
DEEZ Y v Rk, BIO, 7V v Rk,
CAI-2 L2 EHN T v 77 MK D EHIERES,
FTS-2 fmyemsrBl 2 pm 2 ERE R,

FTS-2 BUHREZ], S8 AL E 2 REE] - 22 [P fd L
7o FE AL [hPal, i F R (ﬁ@ﬂ e Ak JE)
[m/s] &Hi EEGEHD S [((m/s)?], &JE [hPal - iR
[m-vﬁﬁryvywﬁﬁ[m-iﬁmLE
[m/s?] - H20, CO2, O3, N2O, CO, CH4 2% [ppm] @
BEST —X =7 n Y VEROEERA LT 0 7
7 AV [kglkgl, BEO, BRURIRE DL - 35518
1750 [ppm2l, SESMOEE, BLO, =7 r YL
OFEFITIIR T — Z 1T 5,

FTS-2 SWIR Z&@&E K 2

RELLM LA, EESEOHEFRITR, EEE
HBEEFZOHE [Viem Y/(Wiem?2/str/cm )],

ZIRANT FVADEEHRE S 9

US E#ERZ D CO: EE% 380 ppm (THINIH
TeRRT 87 7 A IOKIKRINUZ K DI FE S,

KGWRET—2 9

KGNS 1 RICHENBEN 7= #5215 KGR E
A7 kL [Wem2em],

SRR WA LUTY

SE-RIBTLy 2T v 7 T—71 LUD {LLTH
5 RS TR UM E FE [em2/molecules].,
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7 —% Z I A

7o Y VEgikEST /L SPRINTARS =7 o /)L
=7 v Y VEELRE LUTY ATt U7 B i bR i [em?/gl, & EHGELIRER
[em?/gl, BELAZARTTSI,

BEOFKEHBAHEEEE (m2gl, —&kEILT v

EHFLME LUT? = o
SR, LTS,

1D WENFIZ OV T, 1.2 #i (3) GOSAT-2 TANSO-FTS-2 L2 FHLEFER 7T

A LHHEE 22RO &,

2) RRIE#HILZ GOSAT-2 Product Archive (https:/prdct.gosat-2.nies.go.jp/) 1245k X
TWS[TANSO-FTS-2 #EFHE#] Th %, BESHLAERE (RAD_Time_Wave_Deg)
L EBHEOEFEITHE (SCANNER_REFRACTION) (It S h T\ aiE#maeZ 0 E £ 4
W5, EEBEHE BRERTRORIFTREIN T DLEREM I L2 OEZ NS, P R
Y. S RtOILEREIT, RS T2 2ERE ILSF_P, ILSF_S) %, ##7E 0cm?
TE—=7 2]y, BOER 1 20X 0B ELIcbOTHD, o, MTHED P W
Jt. S RCOEEREEEZ LI b 022 E N OEERSE L THET 5, BRELTR
DRFFFRAE SN TV D EEL R (Rad_CNV) O TH S,

3) # 3.3.1°1 (TR TR AR LUT %MW CEET 5, #7403 LUT (2%
L2,

4) KBk Fraunhofer #OIEHIL, FTS-2 SWIR L2 V01 4LFE Tt Toon (2015b) 12 X

% Solar Pseudo-Transmittance Spectrum (Disk-Integrated Spectrum, 2015 version) %
8 L7, FTS-2 SWIR L2 V02 4 # Ti¥ Toon (2015b) (2 & % Solar
Pseudo-Transmittance Spectrum (Disk-Integrated Spectrum, 2016 version) Zf#f L 7=,
R—2 T A > OE#IZ, Coddington et al. (2021) (Z X % TSIS-1 Hybrid Solar Reference
Spectrum ZfEH L7z,

5) SKUKRINBIEFE DRI I AN T A =2  BEEITER 3.3.1-2 2BMDOZ L,

LUT ©o%HEZY v Rif, 0.06 hPa 705 1040 hPa OIZHEA 7 —/T 70 7'V v K&
Flo, KIBGHICIE, FREZ Y v RTEIZ US BEERKET VORIRE H0ET 50 90
K OfiZ 10K %I4T 10 7'V v FRE Lz, L EERIU W TERIED A0 LUT
L., 150K 7°5 350 K Offic 10K %A T 21 7'V v Re&E LT,

6) =7 o Y VEGELRRE LUT O EZ Y v i, 0.3, 0.35, 0.4, 0.45, 0.5, 0.55, 0.6, 0.65,
0.7,0.75,0.8,0.9, 1.0, 1.25, 1.5, 1.75, 2.0, 2.5 pm ® 18 A TH Y, WiBMETT v vV LA FH*F
TS U TR 220 R 2 0 AN D IO OFIXHEE D 77 ) » FiE 0.0, 0.5, 0.7, 0.8, 0.9,
0.95,0.98,0.99 ® 8 K TH D, LUT TIIHHXHELEE DEN K 2 ELRHEDO L bz e o =T
1Y VEGy & LT 9 728 SPRINTARS 7254 5 19 =7 1 Y bl L, LUT (2% 75 Kk
SIDTT 1Y VS DEELRPED R S D,

7 EBEIXBREOHLEFEE L, HELAFMEIL Baum et al. (2014) 12X 5 Ice Cloud Bulk




Scattering Models @ General Habit Mixture V3.6 7>5 FTS-2 SWIR L2 LBE|Z /B 7
WRAZMH LT LUT & LTEED, WEZ Y v R 0.01 pm %74 T 0.55, 0.75 ~
0.78,1.56 ~1.73,1.92~2.38 ® 70 fi, ARV » Rl 5um %A T 10~120 um O
23 HThD,

# 3.3.1-2 KAWRINEERE LUT ICHW08/37 2 —% 25300k, LM, CIA, SDV (%
Z 4L line mixing, collision induced absorption, speed-dependent Voigt % % L C
WhHZEERT,

FTS-2 Band BN GINRT A= 23 3CHk
) 02 ABSCO V5.0 (LM, CIA) Drouin et al. (2017)
Os I MT_CKD Mlawer et al. (2012)
H20 ATM line list Toon (2015a)
CO2 Lamouroux et al. (2010) (LM) | Lamouroux et al. (2010)
2 - 12CHy4 2vs (SDV + LM) Devi et al. (2015, 2016)
others HITRAN 2016 Gordon et al. (2017)
H20 eI MT_CKD Mlawer et al. (2012)
H20 ATM line list Toon (2015a)
COq Lamouroux et al. (2010) (LM) | Lamouroux et al. (2010)
o 120160 2v (SDV + LM) Devi et al. (2012)
3 others HITRAN 2016 Gordon et al. (2017)
ATM line list * Toon (2015a)
CHs SEOM IAS ** Birk et al. (2017)
H20 #HE7IN MT_CKD Mlawer et al. (2012)

* FTS-2 SWIR 1.2 VO1 LB ¢ H
“* FTS-2 SWIR L2 V02 ALF Cfifi

332 HHUOBERLEERAHT—X
FTS-2 SWIR L2 APl EHULHRIZ 51T 2 0B 47 — ¥ %K 3.3.2°1 ([T~ T, EH
SLEE (SIF -« proxy %), EHALER (full-physics 1£) (2 LIZALEE 27— & A3, 1AL
B (7 m 7 g a0 - proxy 1), $RALBEEE (1 7 MEBRIEIRE) T e Ad) &
%,

10



# 3.3.2-1 FTS-2 SWIR L2 AL & H VPR E LR 35 07—

N
ST

Hh7—z

AL PR R

B R OB AR, FCEEOLIZT 2 SNR,

BURS A, EHAEERE O pre-screening HTHE R, KIEFHREIRHIE R L,
pre-screening % i L7 FHIZ % L, KIE AL, state vector, state vector O
BEBZNFEIEZWH I LI E 20757 A R, 730 REOH
AT Fv, T U= RET N, KO, FREART MO 5,
KARIEEN state vector |28 £ HHA . Main-layer &5 R IZH T HEIE,
T8 O KL B BRI Rk 2 i QDR SURE R JEBRAE ISR S
REIRZE DRSS R, B KURE D 1 T 2R KRR EE OB A, e,
DFS, RHEEME, 1T LT RXRL—2 0 7 —F ),

g oo B
(SIF - proxy
15) AL ER A
X

Band 1 7 ma 7 4 VEKICBITF AR LA LA 78y MEHE, R
PH PR B KB, SNR,

XCHs (proxy #£) EZ0WEZZ 7, #HHI
XCO (proxy %) EZDWE T 7 7,
MFRERIEZE, HoO /> Rk, COz 3> Rk, CHs /N> KR,

W= XCOs (7 /VH),

FTS-2L1B 7
o X7 bk
HRFD

FTS-2 #EEA, BUEZ oW E 72 7, IMC LEE7 57, RIEFET
ST M7 AL THET T, ERRELENT TS, A H T
QI LAWET TS, AT NVWE T TS, A—RATT VT TTT

FTS-2 L2 =
ATALLER AL B
R &V EEED

FTS-2 @)ty 2 pm #EHEICHER Lz ) A XL THRRE U7 B
DA,

TN R B TR D B 2~ RV OfE 2 OBELEH 26T

11




4. FTS-2SWIR L2 ME7)LI) XL

41 PLIIVALOWE

FTS-2 SWIR L2 AP 513, FTS-2SWIRL2 7 v w7 ¢ La0f « proxy 7047
& FTS-2SWIRL2 7 M EHRUKIRE 7 0 27 g6 D,

FTS-2SWIRL2 7 munr 7 ¢ )Ld¥ s proxy (70X 7 NI, E- =70 Y LRFEL
RNEWHRED S & [RE L7 MBI O B E 2~ 27 h Lz W THEE X S
BEEHLIEHEREZE LD LD TH D, T 2 EEDHIT FTS-2SWIR 3 /2 R
5 2HYTODF 6 WY THY, ZNENOEMLE MBS ND, 21D 6
FEXE O EHALE 2 3 FR L C MEHALEE (SIF -« proxy #£)] & M5, FTS-2Band 1 7514
i 58 DI DD 7o W B IZF/ET % Fraunhofer #AFIH L7z vm 7 ¢ L
BREEHEE . MEROWIG 2RI L 7o iR EH#HEE 4. FTS-2 Band 2 72251 CO2 @
1.6 um & CHs @ 1.67 pm H2HENZE4L COz, H20 & CH4, HO O 7 Ay
KA E A, FTS-2 Band 3 /251X COz @ 2.08 um #fE CO @ 2.3 ym HhrbHZEH
Zi COz, H20 & CO, CHs, H2O OF 7 AEWKIKREZRD D, 7 v r 7 4 )VH e
FEHEE TId, BREE AN AR OBRICH T 52 KRG E 7 v e 7 ¢ vt
(solar-induced chlorophyll fluorescence; SIF) (Z X ¥ KB5: Fraunhose FRO%E X0
AT HMHEEHWT SIF Z4#E7 5 (Frankenberg et al., 2011b), LALLM 5, f"I
BB AR MLz L% Fraunhofer $RO%E X 0Z{k& (filling-in signal; FS) |
SIF OA7p 57, BZEEFEORZEZFICER T 51575 (undesirable signal; US) 23F
EFhdied, SIF #55121L FS 206 US Z2LGIKRERHDL LT, o7 2L
HYEHEFEAH IE), US 13 TKI-OBEE & o 72 SIF e & A/ 252817 5 FS
DHETERR D BRI 5, US NRFHZE T 2 /a4 B L. £ OsHMlillc BB R T — 4
BAaERT DI OICHRAKIELE 2 RFRIFR E LT a7 ¢ b e LB 3 A B
MCEMT DL LT D, Zur T Vet EHEE LS OF% D & LTI R
KOWN AT DB AR M EFIHT 5, E - =70 VY VEZEL TWDHoH, EiH
SNTH T DVEKRIRE IR A O ER G ENTEY | RICETAFRET
FEHIREEE L < 0 T DEIREDPIFON DR D 570 o1 X, EHfEE g+ 52 & T
HEEEEBOEGNWEZFMT 52 LN TEDL, B =70 YARLDFEL TV EL
ThH, KEELBHOESVTEENETNERARETHL EEZxoNHT0, FHli L7z
M REBDEEWZRIOKAED T T LR EE R R ICE N5 R A D2
DOHIEIZFIAT D Z ENARETH Y . 24 proxy 15 L RS, HERTIFZETIX. CO2 @ 1.6
pm & CHs @ 1.67 pm 202 HZNLEHVEN L7e XCO2, XCHy & XCOz OET L
FHEAMEZFIH L7e proxy ¥£I124L % XCHs OFERNEZ <RI TS (Frankenberg et
al., 2011a, Parker et al., 2011, etc.), F7=, E - =7 1 YV )VELZRE L TH b -HiFE
[ 5UE DB & BRI & DN, BRI RN OB LE—KEON T L)
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REDEWL, B 270 Y VX OMKREEBOEE L 20 Z LRSS, Zh
X FTS-2 AHICLDE - =7 v Y UEHRE LTHAHTH Y | BUAIREZ - SR IZEN
DAL CAIL2 ICXHAENMEEGDOETHHT S Z LT FTS-2 HEFPKRID LV
ROEMRICEN S, N0 HEEEE L, FTS-2SWIRL2 7 1w 7 ¢ L0k « proxy 5
Tugr MIE, 2ToO FTS-2 SWIR #LUHIEFI &9 2 AABE R 2 553 5,

ZD—J)5 T, FTS-2SWIRL2 7 7 LFHERUKIRE 7 0 &4 7 MIEBORER %2 — I
FIHL, - =7 v Y VEEZEICAN TEESAE (COz, CHy, H20, CO) DI 7 AL
IREZFRHEE L72RR TH D, OB A EREBH ORI A [EHL
B (full-physics £)J L FE5, full-physics #E&1E, E - =7 v VUL DK EL# %
74U —RETLAVHTRKFORGLEREE LTHRY FIEOZ L ThD, proxy k& Hie
v . full-physics & TITEHHRKBITHIFINI O R2NENI AT ERHDHHED D,
proxy {EICHARTE - =7 1 YV LICERT 5B ELEBHOZELZITOTINEN S T2
Vy bbb, TOD, -7 0 YV )LORENRK S OE RS H X8 LB
(full-physics 1£) OB L ) HA L BRI GE & e o 7B 00 5 BIGR L 7 Bl
Bl A% FTS-2 SWIR L2 7 7 LEHRUKIRIEE 7 0 27 MTHHT D,

7RF5. T AL A T S BRI RS A X7 MV OB, HEE SR, B X
O, WO & RDREN R D OO, T OEW I THE LI 5 A0
FfEoENE L THERV, EHAEE L LT[R — O F{E (maximum a posteriori (MAP)
fi#tTiE, Rodgers, 2000) % A5,

WBLHAL DFENH D FTS-2 SWIR L2 ALE 2 38 HULFRER & Z 412 N DR ALERER 12531
THD 4D, B OIS 7 0 — %X 4.1-1 12 %A (7 va 7 ¢ )Lt - proxy
£) O 7 v —%X 4.1-2 |2, BRLIE (U7 2 FHKEIRE) Ol 7 v —%[X
4.1-3 TR,

13



FTS-2 & — »EfiI

Vi

3.1
TANSO-FTS-2
L1IB 7AX % b

/

3.3.1
EH TR
BRF— 4

[ FTS-2 SWIR L2 2LIEEH 5 ]

AN - BT — KA

|

ErE e

4.3
BAEEZ~S ML
BILIE

¥

4.4
AT AL

¥

4.5
RICE BILIE

v

i HNE (SIF - proxy /&) @
BEMIHT B — 7R

¥

4.6.1
S AR SR AL
(SIF - proxy %)

v

4.7.2
BHAE
(SIF + proxy %)

|

5 HAIE (SIF - proxy &) @
IEBEACHT L — 7T

'

4.8
L ANEE (SIF - proxy %) B ALE

L

v

4.6.2
B H IR T R IE AL
(full-physics /%)

|

4.7.3
AR (full-physics %)

|

Lﬁmﬁuﬁ?é»—fﬁTJ

FTS-2 & — > BEfif

3.3.2
NEET—4
4.9 (SIF - proxy %)
REREREN
3.3.2
WEET— 2

[ FTS-2 SWIR L2 JLIE4E T ]

/

(full-physics %)

X 4.1-1 FTS-2 SWIR L2 LB EHAEHM O 7 v —, FTS-2L1B u %7 Oy — BN TR THILD,
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FTS-2 2 — > Hfl

(17 E4) [ (7 A8 71 ILEK - proxyi=) A

FTS-2 SWIR L2 #4132

]

3.3.2
NIBFET — &
(SIF - proxy %)

X 4.1-2 FTS-2 SWIR L2 #LH #%ALEEES (7 ma 7 ¢ Va0t « proxy 15) O~ o —, A AL TOHE N Thi, BHlo SWIR L2 7

F7 FMEREN D,

v

4,10
EHESRNEET — 4
(SIF = proxy &) FoA

¥

4.11
SOR74LELBER
B RT — 4 =

L

4,12

SOR7 4 ILEHEEE
BET— 7 IL1ER

¥

[

e

v

4,13
40 RA7 4 LENEERIELE

¥

4.14
mEHIELE
(# B A7 4 JLEHK - proxy i)

)

Lﬁﬂﬁuﬁﬁé»—fﬁ?J

¥

4,15
FTS-2 SWIR L2
007 4 ILEL - proxy &
FOXE o - {ERALE

HEW
(14 B45)

3.2.1
FTS5-2 SWIR L2
007 4 IILEY -
proxy i& Ak

¥

[

FTS-2 SWIR L2 #4LEE
(#7887 1 ILEK - proxy &) T

]
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FTS-2 3 — By FTS-2 SWIR L2 #4132
(15 A9 (7 7 LFRERE) A

v

Eer 4.16
i AR ERILE 5 T — &
(full-p;hysics ) (full-physics ;%) Ftah

¥

[@racss s — 76 |

v

4,17
B H| T HLE (full-physics iF)

¥

BT T B — T R B
LﬁA“JYH;wb 7#T | . (15 B

4.18 3.2.2
FTS-2 SWIR L2 FTS-2 SWIR L2
75 LSRR h5 LI RRE
O ERMLE ZA=E- A

¥

[ FTS-2 SWIR L2 $& L F8

(7 LTHSERE) ST

X 4.1-3 FTS-2 SWIR L2 ALEE ZALEEES (T DN EHIKARIREE) O ~7 v —, A BN CAEEL RN Thiu, ARl SWIRL2 v X7 Fo3ME
KEid,
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42 AR -8HBT—25
3.1 HiloRLIEANT—% (FTS-2 L1B Yu ¥ 7 1), BLO, 3.3.1 HIIR LM
F— B ke F AT,

4.3 SHABEARIFILFHIENE
FTS-2 SWIR AR 2~ 27 VOIS L LE R EZIT 5, FTS-2 Tk
TANSO-FTS Band 2S IZA LN LI RT ¥ 3 U > OFRAEITHR SN TVRNTZD,
ELCMED R A T 5, EE L MIEAOBREEE 27 FLE So(v., fliEZD
BUABEEE AT NV %E Seom(v) EFET, 22T v T TH S,

431 REESHIEMAIE
HRST B2, FTS-2 ORREITRFEEIT 2 EnRESND, BB ETHRIG LK
MERIET — 2P ARIET — & . EHIRIIC I S N 2 AREIEIS & 0 3l S 7oA
67— & 2 AW TR ORIE 21T 5, B2l B&. B ORISR 035 6
N5 ETIE, AT LA BIREZEN b DL LTH I,

FTS-2 OEEZEITHEAED (2019.02.05) 76 O#E A 4L ¢ [day] (239 B B%kTH
ENTEY, 2019.04.23 ([THRAIOFMFE RS JAXA M HRS, £O% 2019.08.01,
2020.05.25 \ZGET M Toiz (X 4.8.1-1 /), WETITE U TURELLE T VI BN
MMz B TEHY, 2020.05.25 iR CTITEES AR 4.8.1-1) TS, X 4.3.1-2) %
HWTHIEENS, KPR a1, ar, a3, as, d, e, f OfEIFE 3.3.1-1 (T3 FTS-2
SWIR #ERMETH 2 b5, 7238, 2020.05.25 fRIZEUVT, 2019.07.12 (250G S 4
7= FTS-2 OIREREELII L 2 REZELOX v v 7 (Suto et al., 2021) AHY A b
niz,

Cdegmdaﬁon (v,t) = (al +a,-v+a, v+ a, W )[d + e~exp(—%ﬂ (4.3.1-1)

S (V)= _S0) (4.3.1-2)

Cdegradation (V’ t )
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TANSO-FTS-2 DEGRADATION MODEL (2019.04.23 2019.08.01 2020.05.25)

BAND 1P BAND 2P BAND 3P
11 —— T 1.02—————— 1.02—r——1—1—
1.0 - 1.00 1.00 -\
5 5 5 \
s 09F - § 0981 - g 098F -
o g g
2 o8 - g 096F - g o096 -
O (&) O
0.7+ — 0.94| . 0.94 i
0.6 1 1 1 1 1 0.92 1 1 1 1 1 0.92 1 1 1 1 1
2019/01 2019/07 2020/01 2020/07 2019/01 2019/10 2020/07 2019/01 2019/10 2020/07
DATE (YYYY/MM) DATE (YYYY/MM) DATE (YYYY/MM)
BAND 1S BAND 2S BAND 3S
11 T T T T T 1.02 T T T T T 1.02 T T T T T
1.0 = 1.00~ = 1.00 =
§ 5 - 5
'§ 0.9 = '{é 0.98 = § 0.98- -
g osf - € o096F - £ o096 \ .
O (&) O
0.7+ — 0.941\ — 0.94 .
0.6 | | | Il | 0.92 | L | 1 1 0.92 1 1 1 1 L
2019/01 2019/07 2020/01 2020/07 2019/01 2019/10 2020/07 2019/01 2019/10 2020/07

DATE (YYYY/MM) DATE (YYYY/MM) DATE (YYYY/MM)

4.3.1-1 TANSO-FTS-2 EEHLET /L,
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4.4 RIS IE
FTS2L1B 7u &7 MIHMIILTWND AT hLT — % ORI - MR/
SHMETHY . EBEIZIZ LT T REAAB— a oV 7 ) v 7 L—PHEDIRE
KAFEME, FTS-2 OT7 T4 A v bFHIC L » TR TEET L L ABES D -
B, EOHIEEIT D,

7 — V) S E OB BT BN Ay oG L L CEFRS NS, FTS-2 L1B
Ty MRS ITND /) I TR Ave & EBROBEFEIRR Aveer & I13AHIE
B p ZHNTA 44D THEBRSTOND D, BLAEE 27 kLo Efhix
FTS-2 L1B 7r &7 MIEHESNTW LIRS v 20T 4.4-2) THZ BN,

Av,, =p-Av, (4.4-1)

cor

Vcor,i =p [Vs + (l - 1) Avo] = 132933--- (4.4'2)

FIEARE p 1% FTS-2 L1B 7'm &7 MMM I IV TW D BIRNERE A7 hL Sy &
FIHETROIZBRBEE XY bV S O BRI Clp) 2K ETHEE LT
golden section search VEIZ XV KAEFHHEIZ L D N REICRD H, ZOFE, £ 2.1-1 T
IR SIS OB EE AT ST — X T 5,

C(p) = i[[ [Sref,P (Vsat,i ) Sobs,P (Vcor,i )+ Sref,S (vsat,i ) Sobs,S (Vcor,i )] (44-3)

=lsta

ZITRFED P, S RETRBRAEET. iy dena 1LEIVENIEAIR DI -
RIS B BRE R,

SHHREE AT BV Spp [ZHEME A7 hV [ % FTS-2 OERE ILS TEIA
BT H T & TRLND, HEREITE 3.83.1-1 (7 FTS-2 SWIR #EHRETEH
LD,

Sref,P/S (Vsat,i ) = [LSP/S (Vsat,i b V)® [(V
= [ LS 5 (Vs =) 1)V (4.4-4)

sat,i

N,
= ZILSP/S,i (_j'5v)'l(vsat,i +j-51/)
j=—N

J==N

19



ILS s, (_J : 5‘/)

Vinp —V (4.4-5)

LTSy (= V) g, (o)
Vinp ~Vsra Venp ~Vsra

2T, Q@ FBIAAESERT, ov ITEIALFES & BUERINZFEATT DB O

NHTHY . Aw = nw v iy 1TEHUE) 207279 0.01 em? ([ZHRHITWVEE T 5,

S q AL FESy OFESHPH Ny Sv PFBIBEZ 20 em? L7225 X5 ITH

/:E‘ﬁ—éo vsza, Venp VEEEBEEPREI N TV OEEAD S B, ZNEIL vy <

Viatistay Vsationd < VEND & T2 Veatistas Voasiend \ZHE BTN KT,

HERRE AT fL T E FTS-2 L2 FATLBL TR TR KTEA G, B2EKTEM 6,
j(lz%il;d‘j—é ]\\\/7°§_EE Vdop,sun\ﬁiiczjj“a_é ]\\\/70?»—%};? Vdop,sat k FTS-2L1B
Tr 2T M S T 2 K- BURLR T EEEE Danons [AUl ZHIOTEUTF O & 9125
%‘@_éo

F v,
I(V_W)=lo)(2v—”"“k)-exp|:—( ! +|coi9|jtr(v"f’k)} (4.4-6)
1

sun—obs cos 90

v

Vsat,k = (1 + doZ’Sat ] ’ Vsrf,k (44'7)
v

Vomk = (1 - @j Vo (4.4-8)

ZIZTC. INT kO ITHAABEE AR MRS T A EFREFRKT,

Fo XKD 1 RICHENEEN =R T 2 KEBRETH Y (R 3.3.1-1), KIGIRE
T—X 05 4 5 Lagrange ffiff]l X 4.4-9) # L Ckdsp, /o, r1dFE 3.3.1-1 (TR
THE ALY I\/WH)‘E%E’JFSTE)% X (4.4-9) OEIAHFEZ ORI, X (4.4-6) T
HEINT-HAEE A7 ~va 4 4 Lagrange filifl] GU 4.4-9) #5652 &L Tk 5,

20



](V): (V_Vk)'(v_vk+1)'(v_vk+2) '](Vk1)
(Vk—l _Vk)’ (Vk—l _Vk+1)' (Vk—l _Vk+2) )

(V_V/H)'(V_Vku)'(v_vku) ~I(Vk)

(Vk ~Via ) (Vk ~Via ) (Vk - Vk+2)

( (V_Vk—l)'(v_vk)'(‘/—vk+2) 'I(Vk+1)
Vi _Vk—l)' (Vk+1 _Vk)'(vk+1 _Vk+2)

( (V_kal)'(V_Vk)'(V_VkH) '](Vk+2)

Vi = Vi ) (Vk+2 Vi ) (Vk+2 Vi )

ZIZT, I(v) EKRBRRET —2 4 LT AEE AT MLE v (3RS T 2%

Bz R L., < v v ZWIZTHRES 4 S0DEHET D,

(4.4-9)
+

+
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45 {REE AL

W% BB U B BRER R R 2 A R REWD, 74U — RETMIZEBWNT
Wt EwbL W mEa— REHAWD, T, Wit ks OBLHEEE 2~ kv
o FTS-2 [ZAHT 5 BHEHE A7 ML2R L TE L,

FTS-2 TBUIEINDHDA h—27 AT "V Ips ITEEHEICBIT D0, %iEEFER
DR, AR — L ATV v X ORMEEZRT I 2 7 — 175 &R DE I T O BT 5] &
FTS2 ICAFFTHHDA M= AT hL 1y, ZHONTUTFTO LY ICREND, P, S 1
WDBIIFEEE 227 v, BEO FTS-2 ([ZAHT 2 BBEE 27 s ridEhEn
Ipss, Ln OF—KDTHDH, 72, I 27175 A b= AT MUTREOBEHTH
LM, LFTIXEK L TH D,

IP = MBS,P ’ Mopt ’ L(QPM—DET ) Mphase (ein ) MPM (Hin ) ) L(eRT—PM ) Iin (4.5-1)

Is = MBS,S ’ Mopt ' L(HPM—DET ) Mphase (ein ) MPM (Hin ) L(QRT—PM ) Iin (4.5-2)

1 0 0 0
L(G): 0 c0.s29 sin26 0 (453)
0 -—sin2@ cos26 O
0 0 0 1
MPM I(H) MPM,Z (0) O 0
_ MPM,Z (9) MPM,I (H) O O -
M,, (0) 0 0 M, (0) 0 (4.5-4)
0 0 0 M, 5(0)
R,(O)+R, (O
M 0)= OO
M,, )= R, (H)ERL ©) (4.55)
MPM 3 (9) = R// (9 RL (9)
1 0 0 0
0 1 0 0
0)= 4.5-6
pas (9) 0 0 cosd(@) sins(9) (456
0

0 —sin5(@) cosd(0)

22



R (6)=r(6)-r(0) (4.5-7)
o Im[m(@)-rl(ﬁ)]
5(0) =tan {Re[r//(ﬁ)-ll(@)]}

) (0)= m*-cos@—~m* —sin’ 0
! m* -cos @ ++m* —sin”

r, (0) = cos@ —m* —sin* 6 “o®
cos@+\/m2—sin26’
1 1 0 0
M, , M, =W, oo (4.5-9)
LT TP 0 0 000
0 0 0O
1 -1 0 O
M, M, =W “h oo (4.5-10)
STt TS0 0 000
0O 0 0 O
1
I= Q (4.5-11)
U
v

ZZC. Orrpy IHHGEIER & AX v X T — MR EORTA, 6, 1X
A%y I T T HDARAL Omrper 1TAF ¥ T — RO MER & FTS-2
R ER O 7234 TH 3.3.1-1 IR T FTS-2 L2 SFaidle eifi R ch x
bID, Elom (TEEFOERIEITR W, W, ITRENFROZFT, £ 3.3.1-1
(29 FTS-2 SWIR #ERMETE X B D,

X (4.5°1), (4.5-2) #FEIT 5L P, S WD OBHNEE A7 hLidEhE it
(4.5-12), (4.5-13) THz N D,

S, =1ILS,, ®(4, 1, +B,-0, +C,-U, +D,-V,) (4.5-12)

in
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S, =1ILS;, ® (41, +Bs -0, +Cy-U, +Dg-V,) (4.5-13)

AP = WP ’ [R// (ein ) COSZ QPM—DET + RJ_ (gm ) Sin2 HPM—DET] (4.5-14)

BP = WP ’ [R// (‘9m ) cos QPM—DET - RL (Hm)'smz QPM—DET ] cos ZHRT—PM (4.5-15)
~Wp - \/R// 0,,)-R.(6,,)-c0s5(6,,)-5in 20,y SN 20,7y

CP = WP ' I:R// (0111 ) ' COSZ ePM—DET - RJ_ (em ) ’ Sin2 ePM—DET } -sin 29RT—PM (4.516)
+WP : \/R// (Hm ) : RL (ezn ) - COS 5(9m ) -sin ZQPM—DET - COS 29RT—PM

D, =W,-\|R,(6,) R, (0,)sin5(6,) sin26,, ., (4.5-17)

AS = WS ’ [R// (gm ) sin” HPM—DET + RJ_ (em ) cos’ ePM—DET] (4.5-18)

BS = WS ’ [R// ((9”1 ) Sin2 QPM—DET - RL (em ) 0052 GPM—DET ] cos 29RT—PM (4.5-19)
+Ws - \/R// 0,,)-R.(6,,)-c0s5(6,)-5i0 20,y SN 20,7 _py,

Cs =W '[R// (em ) -sin’ Opssr—per =R, (0:':1 ) -cos’ 0PM—DET:| SN 20, py, (4.5-20)
_WS ' \/R// (‘91‘;7 ) ' RL (em ) - COS 6(9in ) -sin 29PM—DET - COS 29RT—PM

Dy =W R, (6,) R, (6,)sin5 (8, ) sin260,, (4.5-21)

2 OOBBPID G 4 DDA M= AT A=K FZ KD DI S D OE D L FE
LD, REMEHMEIEIZBWT, A M= AT A—HF Vi TIPS EBRTE D,
F7-. single-scattering ITRLZ W5 & A M—27 AT A= D Qu, Ui 13 FTS-21L2
FHPLE TR O T2 BIRDLROGE & BUH R ERER O R TA g ZHOWTA (4.5-22) O
LIRS N5,

in

=tan2y, (4.5-22)

in

PLEIZNAZ, P ARIEASY & S IRy DEE R OE NN ER TE 52 L, AT,
X (4.5-14) ~ (4.5-21) DIREL Apss ~ Dpis OWEIKAFIE DN EIA HAE 5y DFIPAN TR T
DEET HE, BMEARY FL (BEEERBTEAATZ AT b)) 13 (4.5-23)
TROOIND, Fo, ST H2BUARRZES B, BLOV SNR iZ2h ik 4.5-24),
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(4.5-27) TEROLND,

(BS +CS .tanzlss)'SP _(BP +CP 'tanzlss)'SS

Sop=1ILS ®I =
i " (Bg+Cgtan2y, ) A, —(B, +C, -tan2y, )- A,
= Csynth,P : SP - Csynth,S : SS
(4.5-23)
2 2
O-szynth = (Csynth,P ) O-P ) + (Csynth,S ) O-S ) (45'24)
Csynth,P/S
= BS/P'Coszzss+CS/P'Sin2;(ss
(BS ) Coszlss + CS ’ Sinzzss ) AP - (BP ' COSZ,ZSS + CP : Sin ZZSS)' AS
(4.5-25)
Max (S
Ops = Max(Sys) (4.5-26)
SNRP/S
Max\S
SNRsynth = M (45'27)
Gsynth

Z 2T, Max(S) IXEREEE A7 MV § OFINREKEE T,

B, AP THERORLZEM L TV DEN, RENLFEROE W, W, 1T FTS-2 3£
BTG SNTT —Z IS EERENTWA 2, il EREH o FTS-2 @/ 2
T 2 D, ), EEREOBERIREITRIT FTS-2 FEHE TR SMAZIZEG S
NIeT = 2D EER SN TV D 72w, b 3w o 2 v 5, 507 m
~ONFEIX, AT T4 HiHE RS,
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4.6 BH AR H 0
pre-screening SfFICHD & FEHBE ORI G & 70 5 FHp| 2 fhiH 925, WLBERHG4) &
A ST EIE. ST B A A E T, BRI I EE AR E T D, R
. THRLD pre-screening ST, dWEHIFERFICESETHEELLIND,

461 BHMERRMHME (SIF-proxy &)

EHHAE (SIF-proxy {5) OxtGiL 72 b EH 23 5, EHALE (SIF-proxy ) 1X
a7 4 Vs - proxy EIZK DT DEHKKEEOE ORI BT, HEEELH
BT 2 IEHROEES AR TH D720 JFHIT X To FTS-2 SWIR BURIFF] 2 x5 &3
D0, WEOZENRZZRE L. LLTOFREOWNTINNITEE YT 256 I LBE R 544 &
T %

- HHRBETHEAT N FOXREAEY Z 27 FTS-2 LIB w7 b
QualityInfo/missingFlag) »% "IE#®" LS DHE,

-HBARCTERT I AN Fomfr 727 (FTS2 L1IB Y u ¥ 7 b
QualityInfo/saturationFlag) 2% "IEH" LA DYA,

CEMWE TS N RS v F T 2n ST AWET T 27 (FTS-2L1B 7'r & s

k : QualityInfo/interferogramQualityFlag) 7% "IE&#" LS DLGA,

CHHAETHEET 5N FORAXY MVRE T Z 7 (FTS-2 LIB 7m X7 |k
QualityInfo/spectrumQualityFlag) 7% "[E#H" U OHE,

- FTS-2 L2 SAMABL CRHR SN KBS RTAA DY 80 KA X TV D54,

462 J|ENERFHHELE (full-physics i)
EHHALEE (full-physics 1) OxtG L 72 5 EH 23 5, EHOE (full-physics #2)
WIh T DEEKIRREEH OO, E - 27 r Y LVOREBOVIRWEER FTS-2 SWIR
BREF 2R ET D20, LFOFRLEO TN L T D855 XA 54 &5
%
B S EONE 7 77 (FTS-2L1B 7’14 7 |k : QualityInfo/soundingQualityFlag)
2% "Poor" b L< X "NG" DA,

s T—25h7 77 (FTS-2 L1B 7'm 4 7 b : QualityInfo/datalnvalidFlag) 2% "
" LIS DS,

-IMC ZEE~7 77 (FTS-2L1B 72X 7 |k : QualityInfo/IMC_StabilityFlag) 7% "
ZE" LS DOSE,

EEHEZENL T T 7 (FTS-2L1B v %7 b : Qualitylnfo/scanStabilityFlag) 7%
"ZE" LS DG

- HHAETHEN TN FOXRBAEY Z 2 (FTS2 LIB v X7 |
QualityInfo/missingFlag) 7% "IE#" LA DEGE,
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AR CcERT SN Fomfy 727 (FTS2 L1IB Y u ¥ 7 b
QualityInfo/saturationFlag) 2% "IEH" LIS DYA,

BB CHERT AN RORNAL ZHETZ T 7 (FTS2 L1IB 7m X7 |k
QualityInfo/spikeFlag) 7% "IE#® (R34 772 L))" DA DEGEA,

CEMWE TN RS v F T 2n ST MWE T Z 27 (FTS-2L1B e ¥ s
k : QualityInfo/interferogramQualityFlag) 7% "IE&#" LS DEA,
CHHAETHEAT 5NN FOAXY MAVRE T Z 7 (FTS-2 LIB 7a X7 |k ¢
QualityInfo/spectrumQualityFlag) 7% "IE#" SN DA,

« XY R 1D SNRywn X (4.5-27)) 28 70 KD H A

- FTS-2 L2 FHPLE TR SN KRG RIEAD 70 EA B TW D54,

- X (4.6.2-1) TR SN D FTS-2 HEFNERSE fun [%] 25 10% LV KRE<, 60%
SQUNINIA e

- FTS-2 L2 HFHEMLHE CHE SN CAI-2 L2 E#HB 7 n 47 ML L2EHERRET
ERHTE S5,

- FTS-2 L2 FRILECEEAE 7z FTS-2 WYLAmH] 2 pm HEHERROWTI

ICEATE ST,

N s an.
LAND — NLS L7100 (4.6.2-1)

LSmsk _total

Z ZC. Nismsk tands Nismsk o 1EEIZEF FTS-2 L2 FaiLE CitHE S 7z FTS-2
HWENOREE~ A7 7 —2 D7) v N, B8RO, 77U > Rk,
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47 BHWE
AR L7280, HHWEE (SIF - proxy #5). (full-physics %) 1266 4.7.1 1H

(RS MAP fiftriEZ VD, ll % OBHALBIZ 61T 2 BUANEEE 2~ 27 /L O
HEEX G B &\ o T ALBISR A % 4.7.2 THICE LTz, F72, 4.7.3 HIZIFHEZ Y »
RIZ2WT, 4.7.4 X MAP fTECHERT 274 7 — RET/LICOWT, 4.7.5 1
(ITHEE R G B E OSBRI, KO, BREDCFRHEICOWT, 4.7.6 HIZIZYaET I

DN TCRLHE L7z,

471 MAP fg#rik
MAP fE#TiETIE, HEEXNSRYEEAFK T X7 ML (state vector) x DicimfiElx, =X

(4.7.1-1) TERINDFHMREE Jx) 2R/NZTHZ LI THLND,
J(x)=[y-Fxe)] -8 [y -Flx.e)l+ (x-x,)"-8;" - (x-x,) (4.7.1-1)

STy BEBEEAST BV F(xe) 74 V= FETL, ¢ 1T state vector
WCEENRNWT 3 U— RETIIVOEIMIZMHEREE, x, 1L state vector D IEER{E.
S [ TFEBRAEIT 9% 431k - A HATHI, S, BBIHREL 7 4 U — FET VKT

D3R - AT E KT,

FTS-2 SWIR L2 /LFECIX. fF x IZHIF5t:

(4.7.1-2)

ZIRL7- kT, X 4.7.1-3) TEEI D Levenberg-Marquardt 7512 K 5% KIEFHE
IZk o Tk b, 728, FTS-2 SWIR L2 AFTIE, FJIl - /M (1982) 255 & LT,

fxDOLRERD ANLTWVWD,

G (K78 K e D) KT R S )
(4.7.1-3)

ZIT, INF 0 IEEE, K=0FX)/0x YT v, D X ED T D%t
AITH, A IEREOEK AT » 7 TRHMli BB A2 L 5 ICEDEPHRE SN D

R ERT,

FEERIE (4.7.1-3) AESEHEE I, S, & S, © Cholesky 40 (X (4.7.1-6),

(4.7.1-7) #ZHVWTR (4.7.1-4), (4.7.1-5) DX H & L, LAPACK ® DGELSS % /f
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WT X - X ICBILTREL . 7238, 25 A oFIEIZE e & L, DRRIEX 4.7.1-5) %
FET D NCHIBR O FIETEHT 5,

(K-S;' K, +S;' +2-D*)-(x,,, -x,)

(4.7.1-4)
:KiT 'S; '[y_F(Xi)+Ki '(Xi _xa)]+ﬂ.D2 '(Xi _Xa)
IN(i S;i+IN(i'(Xi_Xa)
Tainv : (Xi+1 - Xa ) = 0 (471'5)
\/ZD \/I'D.(Xi_xa)
S;I Tzinv ainv (471'7)
D’ = diag(A” - A) (4.7.1-8)
A :( K J (4.7.1-9)
Tainv
¥, =T, -[y-F(x,)] (4.7.1-10)
K, =T, K, (4.7.1-11)

X (4.7.1-2) OHFIFHO L & TRIEFHEIZXL D state vector DEFH#ITHIZHT=D |
WHROZFENDTZD, fEOEEICH L CEEERELZ @A L, Mm% U 4.7.1-1)
DD T2 X O A OEEFET S,

F.X (4.7.1-2) OHFIEEETTZ T2 RD 5, (4.7.1-5) ZfENTHELILD xin
-Xg MHEEINDEERT Mk Axy, X (4.7.1-2) OFIKIGHEETT-9 X 5 fi/ K+
a EHWTAT =) T LTIHEERY ML Axa &5 5,

Axl = (XHI - Xa )+ Xa - Xi (47.1'12)
AX, = a - Ax, (4.7.1-13)

fa/NKAF o ZLLTFOFIETRD D, a DIREICHTZV | state vector x DHEEFE x(j)
% xp & xs D 2 DOMUIIHET D, 22T, xe TR (4.7.1-2) OHlfGIEEEROE

BRCHi72 L. xs [3IAEFEXOBRTHZT L 2RT, TRROFIEIT a ZIRELRBT
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FEZ R 5,

(1) 2 TOEHN xs OMIZBLTNDHDET D,

@) X 4.7.1-5) zfifx, X (4.7.1-12) Z3HT 2,

@) xs IZE L. 232, x(f) + Axi(j) < xmin(j) & 7252 TP state vector HF x(j) 1ZxF L
T (A1) <0). x() + a1 Ax1(j) > xmin(j) ZTET-TRRKOER a1 (<1) ZRDD,

(@) xs IZB L. 2>, x() + Axi(j) > xmax(j) £ 72522 T D state vector EE x(j) 1Tk L
T (Axi() > 0. x() + o Axi(f) < xmax() ZTIZTIRRNDIER o (<1) ZRD D,

(G) a=min( a, ) & L. a IZXIET % state vector EHFE % xg OM~BENT D,

6) a=0 ERo75GE xs OMOFIT xg DHIZE T REEREPETEN TVl Lz
BT 5, ZOHEIZIE, a #5125 state vector & IZXI9 % Jacobian 1775
DHNEErICEEHZ, (2) ITRD,

(7) HBohEE o AT, X (4.7.1-13) ZHEHET 5,

Z¥ A ZWHT 5 hE2ZHAT S, X @.7.1-3) 17X @.7.1-19) ~ X 4.7.1-16) @
ko cxs, 2, & @.7.1-19 1Z175 AD! OEFREMES A TRT,

(AT-A+4-D*)-Ax=b (4.7.1-14)
(oAD" -(A-D")+ 21 D-Ax=D" b (4.7.1-15)
(A>+4-1)-V"-D-Ax=V".D"-b (4.7.1-16)
b=K’-y, -8 (x-x,) (4.7.1-17)
AX =X, —X, (4.7.1-18)
A-D'=U-A-V' (4.7.1-19)

X (4.7.1-16) Lo, VW =1 THDHZ LaFHATIE, fOEILE DA 1T
(4.7.1-200 DX olcREND,

ID-Ax/=|V D Ax|= ‘(A2 +2-1)" VD" -b‘ (4.7.1-20)
RO AL RIS AR O $ % 5 LT 5L,

D-ax,|= (a2 + 1)V DT b <5 (4.7.1-21)
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W=D A0) &, X (4.7.1-21) DOHEMEAICRD D Z LN TESL, TIZT. S
OMEE, X @.7.1-5) ZHRIIHEWNTELNZME W, X 4.7.1-22) OFL%
ARELEET S,

5=|D-Ax|| (4.7.1-22)

FILTHELNIBEERY ML Axy ZHWTHE x; ZFH L., ROREHBEORT »
TICHET RS, 7+ U — RET/LVOIEIEIED B 2304 U, (ElEfER O 5§ 2 85
T5, 22T, N (4.7.1-23) TEINDIRNTA—H r EZ D,

= J(x, +Ax,)-J(x,) _ NJ(le_ Ax)-J(x,) (4.7.1-23)
J’(Xi +AX2)_J(X1') _Axg (KzT ‘K, +S;I +2'/1'D2)'AX2
22T JxAAX) T 4 U — REFADREE FxtAx) = F(x) + KrAx) ThH5 &

L TRkl U 7= RFAE RS % 2 4

r> 104 OHE, BEXT MLV A, ZEHAL, ROKEFEDORAT v 7 ~itite, Z D
%5mumSmmzowuuunﬁ§1%ﬁifnhi&@%%%%ﬁ#é S DHEN
T B L CER IS, b LT max(0.5, min(2,05/|r-11)) 2 1 LLF
DOEAEITIL, 8§ % max(0.5,min(2,0.5/|r-1])) 535, FIEIOEMERT 6§ 28NS
FRVOIEL, § OIREBZR LT 5720 Th 5,
r<104 OHE AEIERY bV Ao ZFERIL, min( 5, 8) % 0.5 5L X (4.7.1-5) %
%%ﬁ%ﬁozzfs5%&?%@131%%w1fﬂ47rm)f%ﬁLkJ5f&é 2
B, ZOGEITMNRFEBELTND D k%’i’i%ﬁ‘é KEFHEDOAT v TREE RN E
%ﬁﬂﬁm@ﬁuiﬁw RENHAITIE, L s L CEHAEEZ KT 5,
B, WHIhis 5T, 5@@%@%Ez@w%@&ﬁé

WCRAE R O T RISV TELAT 5, X (4.7.1-24), (4.7.1-25) & Wi 7= L
756 FENIR L7z W35, BT AR MAERZEOELD IS WD & &
1# %&iﬁ’i ORI EINZ L2 BT 5,

< (4.7.1-24)

tol

|J(Xi+l )_ J(Xi]

‘(Xm _Xi)T S~ '(XH] _sz

n

<X (4.7.1-25)

tol
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S=(I~<,.T -1~<i+sj)71 (4.7.1-26)
ZZCoom FEBAEE AT vy OFEFE A, n 1L state vector x DEFRE
E S I

ARSI, MR LI e, b L <1, BUEOBRBREIC i L C b IR
Laamo i, 550 Bib o SLEORAEFR BRI E LT MR L 50
ST B BRI, BRI, fu xor 1 EH AR ED 5,

<KARREA T R OS>

AEFFEE THRICLLTORMEEZITS, BL, X (4.7.1-31) ~ (4.7.1-43) 1TH T LK
RIRENHEE R RIZ 2> T DA DOARERT 5, 7o, IRT x, ¢ ITZNTNEHE S
L7 B REFIC RS T DRy, R LAV AR L, <7 L - AFFIC R LTSS
T 5 BRSNS /IMTINERRT,

c FRFEAY R LD IR

~T  ~
> _ Yz Ysp

X sp (4.7.1-27)
mgp
ZIZT,WTE SB IR BR LR DY TN RERL, XY MVIERIST D EEZED
TSNS,
- PRESEATY
s=(K"-K+s; ) (4.7.1-28)
TR — T — X ATH
AK =G K (4.7.1-29)
G=S-K’ (4.7.1-30)
ST Anf B BE A
Wdl J
(h), =h, === (4.7.1-31)

DITIRE RIS Y Y RERT,

* BT DR AR
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X =h" -x

X X

< BT LR RIRE O DFS (degree of freedom for signals)

DFS_ = trace(AK )

~

AK_=G._-

X

s T L RIREED T T LT _XL— T — %)L

o) o = Ak, L

J

T LFHRIEBED Y b Y =) 4 R

o,,=yh" S, -h

* BT DRI O R RS

S,.=G.-G

SS,X = (AKXX _I).Sa,xx .(AKXX _I)T

* BT DRI O T RE

Si,x = AKxc : Sa,xc ' AKZ;C

* BT DV RN DA E

_ 2 2 2
O-x - \/O-m,x + O-s,x + O-i,x

33

(4.7.1-32)

(4.7.1-33)

(4.7.1-34)

(4.7.1-35)

(4.7.1-36)

(4.7.1-37)

(4.7.1-38)

(4.7.1-39)

(4.7.1-40)

(4.7.1-41)

(4.7.1-42)

(4.7.1-43)



S:(NT-IN(JFS;‘)_]
=(NT-I~(+S;')71 (NT I~(+S;‘)~(IN( K+S )
=(~T-f<+s;‘)’1 K’ K.(KT f<+s;‘)’1

(4.7.1-44)
S.=G,.-GT +(AK, -1)-S, . -(AK, -I) +AK ‘S, -AK’,
: (4.7.1-45)
=S, +S,,+S,,
472 IAEBEE
KEHABRIZ BT, state vector x. BLON, OB x, ITHENSYHEELE

(A ART=FNRT b, BRI kT2 208 - 2075 S, 13 ME & OHEE RSB E D4y
He o L BATH BRI ATHNE 72D L (4.7.2°1) ~ (4.7.2°3) DX HITEREIND,

(T T T T T T )
X= (Xgasl XgasZ vt X 7 Xap-ssi X uib—sB2 e ) (472 1)

_( T r e x7 e xI r )T (4.7.2-2)
Xa - Xa,gasl Xa,gas2 Xa,aerl Xa,albeBl Xa,alb—SBZ s b

Sa,gasl
Sa,gas2
0
S
,aerl
S, = waert (4.7.2-3)
0 Sa,albeBl
Sa,alb—SBZ
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2T, T SB XV TN RERT,

Fo, BUEE A7 Fv y, BEO, 74U —FET/L F(x, ¢) [TBEE AT ML %
YT RIEICAEARTFIAR T bv, BRRZEE 7+ U — RET WIS 2508 - 558
1780 Se (Xl 2 DY TN RO - WHEATH 2 W ~T-175 L 720 . X (4.7.2-4) ~
(4.7.2-6) DL HICREND, IeB, y OERITX 4.5-23) TH X b D RILE B
JEARYT MVTH D,

Y= (ygBl yng . ')T (4.7.2-4)
F(x.c)=(Fy, (x.e) Fy,(xe) -f (4.7.2-5)
Ss,SBl O
S, = S, s (4.7.2-6)
0 .

S: ODREITBEL, 74T — FETAREDFLHIIN (4.7.2-7) O & 5 ITRERIVIZERY
BA@: & & l/\ :ﬂ%%}:ﬁﬁ%//ka qu/g‘;o S.e 6i Gzempirical,SB %iﬁﬁgiﬂl%oiiﬁ?fﬁu
T b,

2 2 2
o -[aO,SB +a, g -SNRg, +a, g -SNRSB] (4.7.2-7)

empirical ,SB = sy

2T, FREK a0, a1, a0 1E S & UCBURAZED B A B8 L 7B AL 21T o 7o B
IO DEAEANY MO F ¥ % SNR OB E L7y hLEZREO T
WEkEmA SNR O —REERTT7 4 v T 4 v 7 LTELNRDERET, 70K
BNCEHET 2 (K 4.7.2-1 ),
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-2 L— T T < 20 T I T - 20 T T T T

I 1 : i I

3 151 . = & 151 . . @ 15F . =

w Y 10 _ . @R .

< < . . << . T

3 5 3 s

2 2 °f 2 °F

I T 0 T Lo

&) L L L ) 0 e [ 1 | | O 0 = 1 1

0 200 400 600 0 200 400 600 800 1000 0 200 400 600 800 1000

SNR(SB=1) SNR(SB=2) SNR(SB=3)

3 20 T T T T o 20 T T T T

1 ! . n

8 15 R e HE L] e

3 3 L

w0 W oo

< <

g sk o sk

2 2

I I -

&) 0 Es 1 1 1 ) 0 il 1 1 1

0 200 400 600 800 1000 0 200 400 600 800 1000

SNR(SB=4) SNR(SB=5)

4.7.2-1 RERHY ) A ZOHl, FREND S, & L THNBREDLZEZE L EHUH AT
2B BN DFREARY MO TR & HRN FEbalikiim 4 SNR o kB T>
©4 T 4T LT R
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{18 2 o3 H VRl T3 D BUIEEEE 2 ~2 7 |k L 0D I B0 P SO HE T8 % 5 W B B2 D Stk
1337 4.7.2-1 ~ 4.7.2-7T 22RO L, 7ok, BlkIX TANSO-FTS-2 RN O Dk
BBl 59, HFHEIT Lambert @ CTHHE LTS,

# 4.7.2-1 EHULE (SIF - proxy ) : Band 1 7 mn 7 ¢ Ldok

HH NEE fi#5
e 1D B1_SIF
%l 13173 ~ 13227 cm'1 A BB
PE Lt Ty | FS (= US + SIF ) (ZFiY4
(4.1 HiZH)
HeEXH SRR | iR m 7 LR (2 ) gl
WA IE LR 2K
S 1 BAR e FR AL V02.00 TiBN
TH+T—FEFNL | E.=7 /L E

# 4.7.2-2 EHALPE (SIF - proxy %) : Band 1 HiFmEAE

HH NEE e
W 1D B1_Psrf
TR PH 12950 ~ 13200 cm'! R GG R T
Hi 2% 1 SUE
RIREESAOT 7 &
L L | HRE T LR (2 BN P el
e
oLt 7ty b V02.00 TEM
HE 1 BRI e PR AL V02.00 TiEjn
TH+T—FEFNL | E.2T7 /L E
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7 4.7.2-3 EHHE (SIF - proxy %) : Band 2 CO:2 1.6 um # 7 7 A FEHSARRE

H H NZE e
e 1D B2_1590
%l 6180 ~ 6380 cm'! A BB B
CO: @54 (15 @) Ji& PRS-
H20 mESf (15 ) Ji& PRSP
I T AR (9 JEN) Pl

e S IEAR 5K

Yol ~Lt 7y b

V02.00 TiEN

YA PR R R 2K

V02.00 TiEN

TxU— RKET )L

E.x7m /)L

#* 4.7.2-4 EHWFL (SIF - proxy #) : Band 2 CHa 1.67 pm #f 7 7 L FEHKURREE

HH NEE e
e 1D B2_1660
%l 5900 ~ 6150 cm'! { A BCBLIR R L
CHs w4 (15 &) Je8 PN SR
H20 &S (156 ) Ji& PRSP
I W7 AR (11 R gl

Bl AR 2K

Yol ~Lt 7y b

V02.00 TiEN

YeiE PR R R 2K

V02.00 TiEN

7+ U—RKETIL

.7 oYL

7 4.7.2-5 EHMHE (SIF - proxy %) : Band 3 CO2 2.08 pm # 7 7 A KRR E

HH NE e
AL 1D B3_2060
%l 4800 ~ 4900 cm A BB R L
CO: @i (15 @) Je& PN P25
H20 mEEsA (16 ) e8NS EE) i
I MR T AR (5 JEN) P el

Bl AR 2K

Yol Lt 7y b

V02.00 TiEHN

YeiE PR R R 2K

V02.00 TiEMN

7+ U—RKETI)L

.7 oYL

38
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# 4.7.2-6 EHHLFL (SIF « proxy #) : Band 3 CO 2.3 um # 7 7 L BRI E

HH NEE e
e 1D B3_2350
%l 4200 ~ 4300 cm'! A BB B
CO HiEn (15 JF) Ji& PRS-
CHs mE54m (15 &) Ji& PRSP
H20 &S (15 ) Ji& PRS-
HeEXH G BRE:  | HiFKm 7 LR (5 EER) Pl

e S IEAR 5K

Yol ~Lt 7y b

V02.00 TiEN

S PR R R 2K

V02.00 TiEhn

TxU— RKET )L

E.xT7m /)L
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#£ 4.7.2-7 EHAE (full-physics 1£) : 1 T LEHEMIEFE

HH NEE e

fLuEE 1D SWFP
SB1 : 12950 ~ 13200 cm'!
SB2: 6180 ~ 6380 cm'! (A RSB

%l SB3 : 5900 ~ 6150 cm'! WWONEZH 73 K (SB)
SB4 : 4800 ~ 4900 cm! 1,2,3,4,5 £95,
SB5 : 4200 ~ 4300 cm?
CO: @54 (15 J&) g PSR
CH4 S5 (15 J#) g PSR
CO s (15 JF) g PSR
H20 ®ESA (15 k&) i@ PSR
LR (5 . 2 s ) | iR SR

S DR
Hi 2R 1 U
RIREESAOT 7 N &
HEEX SRR | oo 7 0 Vet

CRYER I I 1T 2 )

A=0=0r PV o
P xt9 2 &)

WRE TR
(SB1~5 IZxfL 2,9, 11,5, 5 5

SB IR El

Bl IEAR % (SB i)

Yot 7€v ~ (SB )

V02.00 TiEn

LeIE B HEER L (SB B

V02.00 TiEMM

TAU— RKET IV

=g

E=ANN
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413

S$hEJVYF
FTS-2 SWIR L2 MLEHIZRD 3 FFEOME 7V v REERT D (X 4.7.3-1).

(a) Main-layer

KRERJETHEDELZEREZ Y » K% Main-layer & L., EHLEIZIB W CEE
IAISHEERI G & 72 DB EOFEIRIZHN D, [URIREIZOWTIE, Main-layer O
T EDRNIEERE G0k T NEERE) 23, =7 1 Y oL, Main-layer @
B L ORI %N T 5, Main-layer OES Nm % 15 B L35,

(b) Sub-layer

KRGy F OWIN A I RE - [RIRDOREETH 5720, K[AERIND N FHIE S 2k
XL EET 5 720121F Main-layer WOKE « [UROEEZE(L 2 BT 2 L EN
HbD, £Z T, Main-layer O%JE% & 512 Nd AOBIZGEILEZHEZ Y v K%
Sub-layer & L CEFRT H, ZDFE Main-layer O EfEICx L TOAKIEDOR T
HRHRRIC, 2 OEICk L CidRECHEMRBICOET 5, BATHLI N, #Hxr D
Sub-layer £\ #1220 Main-layer (2835 Z & L 72 %, Sub-layer (X Main-layer
DEJEDRZAERIN DN FHE S &R T 25 8ICOBFMT 5, HEEH Nd % 12
B35, D, Sub-layer OEEL Ns (X Ns=NmNd=180 gL 72 %,

(c) RT-layer

FTS-2 SWIR L2 PRICB W TEELEE LN EEHEEZITI I2HT20 | EDOEE
RUE L EBEKEZ RGBT 246N H 5, Main-layer [ZETHKE & EEXEE
BERALE L TCEBMLESHMEZ Y v K% RT-layer & L TEFRT D, HARE 1 DB
52 ETRRAFEOED 2 SIS, 2O, BIfFOREONTFHIE S 20l S
THELD 2 DOBEOKEEAIZHAT 2 LI ICHET 5, 72720, BMEn5R7 28
FFOBEFUARD TEWSE AT (RIEZIZHT 0RO —T57% 106 Z TE 55
). EREZBENEFICBEFORER TRAT 5, 207 RTlayer OEH Nr (ZEE
B 6T, Nm ~ (Nm+2) EOFPHIZAFET S, fHx D RT-layer bW T 40D
Main-layer (23 5, 728, BHARIZBNT [EE] 2MUE I LTV DHEEITIE,
RT-ayer |% Main-layer (258 L\,
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a b c
(@) Main-layer (®) Sub-layer © RT-layer

Proa Pmb=1 Psb=1 Prb=1
Xmi=1 Xri=1
Pmb=2
Prop DPrb=lrtop
Pbor Prb=Irbot
Pmb=Im Psb=Is Prb=ir
Xmi=Im Xrl=Ir
Pmi 1 Prb=ir+1
Pmb=Nm Prb=Nr
Xml=Nm Xrl=Nr
PSrRF Pmb=Nm+1 Psb=Ns+1 Prb=Nr+1

4.7.3-1 FTS-2SWIR L2 B CHEMHT 2EE U » K, (a) Main-layer, (b) Sub-layer,
(c) RT-layer, x (MEEOMEETH Y | IKF mb, sb, rb 1TZNE 41 Main-layer, Sub-layer,
RTayer OBERIZBITHMETHD Z L%, IRT ml, sl, vl 1ZZ 1 Z 1 Main-layer,
Sub-layer, RT-layer DENOETH D Z & 2T,

74U — RETNVICEBIT HRE L (top-of-the-atmosphere: TOA) DOKUE proa 13,
FHE A O S EDN B TE Z2BREIC /NS < oL RFTE D K D 32O
BEICEWZ ENLEE LW, 0.1 hPa 295, ZiEMERRSTIE psre ZHND &
Main-layer, Sub-layer D& T IT 2 REIZZENZENA (4.7.3-1), (4.7.3-2) TH %
bihd,

p o Nmtloim I m=123,. Nm+l (@731
Nm Nm
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1 (Is-1)/Nd
Do -(1+ P —pmj <l < Nd

Nm Proa (4.7.3-2)

psb:ls =

Ns+1-Is Is—1
T'pTOA'FW'pSRF Nd+1<Is< Ns+1

RT-layer (28T, EIEKIE pup (ICHIGT HEROELZEZ Irtop, EIEKUE ppo (K}
T HERDOEFEE Irbot &35, RT-layer OEFE Ir BNJET 5 Main-layer DEFE %
Im(lry ®XH1TFRST L, BEROBINCH S Main-layer (Z%f4 %5 RT-layer ®5rfcth
frerr(lr) 13K (4.7.3-3) THz2bHN 5,

- Nm-(p,_,..—D.,_
Pies =P NP = Pr) Irtop —1<Ir <Irbot
Jrepr (lr) = Pumb=im@rys1 ~ Pmb=im(r) Psrr — Proa
1 others
(4.7.3-3)

T2, BEONFENEXIIRT 5 RT-layer O3ELE ficap(lr) 133 (4.7.3-4) TH-z
b b,

Procirs1 ~ Procir Irtop < Ir <lrbot —1
prb:lrbot - prb:lrtop (4 7 3'4)

free (lr) =

0 others

474  TFT—FETIL
TH Y= FETNVEIRKALEEICBIT D EME DX b—27 A7 hL BXO, R

JE ST 2 EE B A BHR T D BIHMRER R L . SO A =7 AT LS
(AEEREAEH S, FTS-2 OBIRNC & DB 2 =7 kv & i 7o PLER IR 2~
7 bARY AT a R D IEE R EE S D,

(a) 5
Rz %8 Lz — koo utimE R0 4.74-1) ok rickEns,
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e ) e g [ e i ) e . 6)

or
+(1—a))-B(r)
(4.7.4-1)
ZZTC =L QO U W IEA R—7 AT MVTH KD 1 PESHHEEZ#T, ¢
IRR LSO ONFNES . p 1T +7 fil GAE T & Ofl) 75 O D454,
¢ TINA, o T —REELT VR, P OISEELNARTTA. B 1BV h LA
KT,

X (474D 2O TRRALmICET D EME DR b—27 A7 MLV ERET 5 Fik
L LT, 2 TIiMREHSHEE=Z— K pstar (Ota et al. 2010) Z#:fH L7=, pstar @
— Z 22— KX OpenCLASTR (https://ccsr.aori.u-tokyo.ac.jp/~clastr/) 7>5 AFA[HET
HD GE: Z 2 CIIARCENER S TRABD pstard ZFH L TV 5),

pstar TIi&, —RICBEIHMEET RN A M S BRI, ShE A ERRK[E LN TN EE &
HpELIBEHORIBICE L, xORKBEOKH - Fil - HHEHKE
Discrete-Ordinate %% H\\CTEHA L7212, Matrix Operator %% W TEE OALEIC
BIDEBEOHMDA M= A7 MLaitR L TEY . DA M) — L8 Th
JECA RN = AT MV EFETES L2127 572%, TMS £ (Nakajima and Tanaka
1988) #HH LT\ 5, XV iEflix Otaetal (2010) 2oz &, SEIHWD pstard
TiE, A F=7 AXT MUZIMA T, BFRZEOWIUS X DHFEMNES . R0 1B
WL FHES, B =27 Y AVBEICE 2 EFNES, BXO, #IREH 7 LR
L < U3H EEGRIZ 3 5 i PR A RIRFICEH R T2 2 &3 TE 5,

Bt OEBE R RIIC B W CEER ML EUICBET 5720121, TANSO-FTS-2
DEEA A 0.2 em?t KV b+ TN R AN A2 KD A b —27 AT [ LR fif B
BOAMLEL D, BEHMREFEE CTIL 0.01 ecm? A& LTWD0, 2 ORFHA AT
TR D4R (> 20000 HER) (2% LT pstar (Z X DFHFE AT 51213
OFFFEaA NEET 25 Z L5, Duan et al. (2005) 12355 < @il U R EE R HLIE & LA
G THIAT %, 7272 L, Duanetal. (2005) (2 X 5@l st EIETIE, £
7 a YV OBGELR R - SO R OWBUKAFEN B SN TV RN L, £ b
BT HI2DOMBIEEIT -7,

Fo, run T g VESEIEEIC OV T EREO miE R ER L & O SN EET
b5 ZEPBIEEAAEHWTEHE L, MEBUHRETRIEN O/ LN A h—7 ARY
I R B BABUT IR T 5,

FEEFEERHSTIIZOE I L THE LA A h—27 AT hLRoff S BEUT*T LT
FTS-2 OEERMELZER LT 5 2T, EEBRBOBIALTETEIT I,

UTFIZ7 4 U= NETAOFMEZ RS, BHHMaE RO 9 5 pstar B & OFEMET
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B DWW TIE Ota et al. (2010) ITfFEESH Z & & L. ZNLADOEH ST HONWTHIAT S,

() HHMEEF B - pstar AHLT
Al L7z &80, MiHaiE = — N pstar (BT 238X A RS T 5728, pstar &
DA HT == AL 2D N AR AL TR,

- AIVEH
RT-layer OFEIZEIT D
HFIE S 1a(v)
Rayleigh BELONFHIE S Teamn(V)
Rayleigh #ELLIANOEELER Sy D % A THINFHIE S Teapaper(V)
Rayleigh BELLIAN OEGELE 3 D & A 7 BIBGELLLARITE] Py gyperi( O,1)
* O 1THGELA
Rayleigh #ELORICHHEIAF Su(v)
Wi S 2 5 51 (Lambert 17) & LT 6,
WRET LXE oy
W% Cox-Munk DO¥fiEE7 /L (Cox and Munk, 1954) & L C# 2 %A
HitEJRGH w0
KOBFRIEITR mual V)
KRR EIGIZHBT D AGERE fi(v)
AFHENLAR 7 Fv e+ W2 T A DRE o= cos(bh)
BUADCEAL Y Py & +r W2 T A DRIK = -cos(6)
AN T R -BRPDEEAL AR NV ORI LA ¢=d-d+ 7
ZZT, by, 6, ¢ 1ZTENZEI FTS-2 L2 FRIALEETHE L= KI5 RTEMA ., KB
s, HRERKIEMA, METNATH D,

- %

KRR 2B 2EEST DA h—27 27~V Izr(v)

spherical albedo r

RT-layer D4 JE D
Rayleigh HUELO YRR ST x5 fif B BEER

Olrr(V)/OIN( Tscamr1( V), Or(V)/OIN(Tscamri(V))
Rayleigh BELLASN DBELEK 5 D % A 7 RISEFE S 2% 5 ff K
MRV OIN( Zyeap.syperi( V), OF(VIOIN(Tycapayperi( V)

WU D SR S5 2 faf EEBEEL OIrr( W)/In(0 Tups i V), Or(V)/IN(O Tups i V)

i S & %709 (Lamgert 1) & L CH-> 7254,
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HFH T N Rk DA E R Olrr(v)/oalv)
WEE S % Cox-Munk DO¥HET LV E L THR-T-5E.
b EGE S 6F 9 2 P EBAEL Olrr(1)/Ouio

Z 2T, INT sca, abs X IVEIVEGELER 7. WU ARy A ST m, p IR T
=7 Y NEEOESE (Rayleigh HELLSOBELRL T IZH M), IRF ppe 17 1
y/l/ M %@5470%2%‘3—0

Wyt niE = — R pstar IZAM R {RE = — R TH LA, FTS-2 SWIR L2 4
HIZBW T TOREDO S & THEHT 2,
s A b= ARG A—F Lef(W=(, 0, U, V) D55, I(\) OREFHETS
BTV DAY — L5 6
- BB A B L e
- FTS-2 R HPHAN O FREkiiic X &, #aEm < 2% 51 (Lambert mm) & LT
%5

(o) WAHmEZR R - m R ER ik

B MBI IR ORI L 72 D T A T 71, BT SICB T D2 KENT A —2 %
HHBOFELMEZ R TEEDNT A—=FICL>TI =T L, FNA—T T A—X
EHWCHIEEZ RTAZTA AT HEThHD, atHEEEEME O S R
RUTK LT pstar & W2 HEEF R 21TV, Z—T(T A =2 EZHWTT—7
WVEVERL LT-#IC, FHREEEIHN O 2 CTOEEAICK L TT — 7 AAlfic L > TA b
— 7 ARy NVORTEEBE A HET S 2 L CRIEARFHE 2 A MEIEEX S,

RARDOKERRIL & BELIC XD NFHEE 2 ZNEIN s, T & L. BELDEZ S
R 72 BT 2w ETOFNENDEDE Tas, Tsea & L7234, Duan et al. (2005) T
1L, Zsea & Tsea=min( 1, Gea/2) ETRDEE, tars & E= Tans | taps & 7 IV—T{0/NT A —
ZLLTWh,

KRR EIGZ NS LT RGRE O BSHMmZE® O %, R EIIZEBIT 5 EmE oA b
— I AT MV Ier=(1, 0, U, ' 12, —REEKD 18 L2 EBEKD I LIS
HZENTED,

Ly (v) = £ () [17 0) 17 () (4.7.49)

= (4.7.4-3)
Oox Ox Ox

o, (v) 0 [81“ (v), o (v)}
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ZZT fsol =K / (Dsun-obs)z cikﬁiﬁ%czﬂ%ﬁ_ékﬁ%%g (FO, Diun-obs GZOI/\VCGi
:Et (44'6) 7/}3%)\ X ci Tsca,ms Tscap,types Tabsy O U10 @b\ﬁ—nﬁ)%%ﬁ—o

P, O1/ox (IR & bREICEE T Z LN ARETH D72, S IRBUR RIS E 1
R D, T 1, aox 137 =TT A= Z E N TRADRITNT A X T4
X %o

" (Tabs (V)a 4 (V)) = exp {g 1 (Tabs )_ B (Tubs ) : [ln ¢—Ing, (Tabs )]} (4.7.4-4)
P CalDE) g (c,) (o) I - fe ) 4145

TIT, o) ERFEES s CBT D £ OTHEEET,

R B  DAEAR S A EUNCERET D 2 & T &) OT — T % NEAR ST
B IMEHMEIEE RGO DL g(tups), Kwns) DT — T NVEAERT D 2 ENTE 5, 1B ESH
T —T7NERWDZ LT, BHREEGEAN O 2 TOWRBRITKI LT 1™, o1™/ox %7 —
TAMEIC L > CRHATZZ LN TE S, 22T, M sEr AR O RK EmIcBIT 5
AR fi=1 TH D,

X (4.7.4-4), (4.7.4-5) [ FFHEIEFEFHNT 1wy USNOKRZRHEN —ETH D Z & &0
FEELTWVDID, HEIZV T AU REIITI I ZEE L, TN FRNICBITAE - =
T a Y S R D EER R - R S SR O BUR A A LT DO L D ICEBET 2,

TP, BT Y LVONRFENES, —KREELT LR R OEBURIFHEIZ OV T, &
B EHIPHN TRIBIT AR Y S0 &k 9 7R ROWEHHEAHRES N TWE 2 &%
AL 45, £/, BENAITINC O W TIEY 78 RNOEEIKGFEZEBR L, 7
Ny ROFLEEIZ BT HEENARITII AR T 5, ZORMHEO S & T, FHR R
WNOEEOEHIZE T DA h—27 A7 L - fEEBUL, 730 ROMmSEOREHIC
B EZANCHESNEA b—27 AT bL -« ffEBEKEEMET 5 2 &
THEIND,

WIS, MFRE SN ORI SV T, BT O K D ICRIET 5, Mgk 28 S
B g ® Lambert MThHDHETHE, a=0, an OFFORK LEImA N—27 A7 fL
Irr0, It Z VT ALEOMEBEKH R o (28T 2 KK BB Tz, (ZRAD X
2icER S5 (Liou, 2002),

Lira (V) =liryo (V) + [IRT,m (V) —Ipro (V)]

Z Z T r IZ spherical albedo %37,
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MR 7 LN RICxtT AEEEITE (4.7.4-7) T, FIFHE S I2xd A TR BRI
ST (4.7.4-8) THREND, B, r,orfox 1L THR (4.7.4-4), (4.7.4-5) LA
FEDNRT AL T A XELTH,

A, (V) 1-r(v)-a 1
CRTe N g . | : m (4.7.4°7)
aa(v) [ RTm (v) RT,0 (V)] a [1 —r(v). a(v)]z
Ny, (V) _ Mpry (V) + Myr (V) B Mpry (V) 1= ”(V)' A, Of(V)
ox ox ox ox a, 1-r(v)-av)
a(v)lav)-a,] orlv)
+|I -1 . e
[ RTm (V) RT,0 (V)] . '[1 —r(v)-a V)]z O
(4.7.4-8)
ZZT x X Tsca,ms Tsca,p,types Tabs 0)11\‘@—“75)%2%‘3—0
LLEX Y, HsRm O %% 51 (Lambert ) (2429 2V TR KOO

BTG T 2 M5 & | RIS a=0, an DOIUHE @@n‘ﬂ}}/\b“@‘ TR DT —
TN MRER % Cox-Munk OWHEET /L& LTH O GAEIZITY 73 ROMbGD
WK ST 2 20 ONFREICHIG T 27— v EaHET528 T, E- 27w Y
JVAT F 2 HIGELARF P R0 L2 1] SO 28 D I AR AV % 5 8 L 7 s U R i 21T D

() HEMREFEE © 7 mw 7 4 VO

TANSO-FTS-2 Band 1 OEEHIFAICIZZ 0o 7 ¢ VENEBFIET D, WG E R
IZBWT, Z7ura 7 ¢ VEEIERIG & 1ML 72 ki & LT 95, Frankenberg et al.
(2011b) [AlER, BEENBIMT 27 vo 7  VEIHE Lgr 13, HIRHIZEST 27207
A IVEIHEE Tspgy DRABERIUCEIVBE L O TERIND LT 5, /2, 78
07 4 VESEORIGIREBIIRM TH D720, 22 TIEEREE LT D Uur = (sr, 0, 0,
0)").

Lo (V) =L o (V) : eXp{_z—absT(V)} (4.7.4-9)
|

Ty ( ) Sty - [1 +SIF, (V —13245)J for Band 1
. ’ for Band 2,3
D DTt BRRRRORABILC X 2 WM S | SIF,y AR E (755 nm.,

B 13245 el (TR ICHIT DY ma T 4 VEOEHEEE, SIFy, (37 nu T 4L

(4.7.4-10)
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HOEHEE ORI xTT A E Th 5,
(e) FEERFEME S
KRR EWIZHBT DA N—27 AT bV (Igr + Lgp) (ZK L, BT ERE A, B
LV A Ty b Igo = (Tzo, 0,0, 07 OFIEZHEL7ZA b —2 AT RV Lygne 133K

(4.7.4-11) THEz N5,

Imono (V): [IRT (V)+ISIF (V)]fl +IZLO (474'11)

IHAH EAR I Ap & B RE L 7= I
Vret,i = 10 ' (1 + Ap) [Vs + (l - 1) AVO] (474'12)

Wkt L CHEEREBOBARBYEZITHIZLE T, 74V —FRET L ETYa LT U5
na,

F(x,¢)=ILS®1,, (v) (4.7.4-13)
K = FO) o g s (V) (4.7.4-14)
ox ox

B, FRCHEEDRWIRY . =10, Izo0=0.0, Ap=0.0 &7 5%,

FTS-2 SWIR L2 V02 ZLBELIFE Tl #iiE EIET — & TR G 2 iE B O HE2E
DEEZ | STV D IEE B ORBAN AR 2 i S0 2 & THRIET 5, ks
TV D EEERIE T — & OWEEN vipso, 1FIEEAAME Avieso = 0.01 em? % T
(4.7.4-15) TRIh 5,

Visos =1-AVysy  i==5000,-4999,...,0,...,5000 (4.7.4-15)

E BN RIR IR pus 2B B8 LToBBllh vus, LIRS TV D RERET —~ ILS;
WIET 26D E LT, HEE 0 em! TE—7 2D FEOMENS 1 L7025 K5 ITH
fel. EH 2,

Vis, = i Pus” AVILSO (4.7.4-16)
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475 HERNFZMEEBOLRKE. RV, FELERHE
4.7.5.1 [UKRED FTERIE
Main-layer DN EERE G0 7 L EHRE) PHEENSMEETHY . 205k
BRAEI X R 2 RO oy KA BRI T 2 MR KRR OE 'O E L THEZ B D,

< FLIRZE R D KA = >

FTS-2 L2 FaMLEECH 7z FTS-2 BB .0 E I 1T 2 KUE p [hPal - F100
HE g [m/s?] - HoO ¥2EE Cuzo [ppml @%Eﬁ\?ﬁ7~5 (R&E s & #iR m A~ )
[Fl—DHE 7Y v ROBEFICBITAHE LTHEZLND) &V THIEZER DS
R 2, 22T, BRRRT =X D@ AE No. IRF ob, ol, lo 1XENEIESR

WZBIDME, BRNICBITHME, $hiE27 VU v ROEEZEEZ ., KT air, dry, HO 13ZFNEH
72K HLRZER, KERERT LD LT D,

FKIE MO (dp/dz=-p-g) LV, JE lo DEXDEE maro-1o [kg/lem?] 13
(4.75.1-1) THZ b,

O
RE

\

107%d —
mai} ol=lo = jpairdz = J p = pOth{Hl poh:lo ° 1072 (4751'1)
gol:lo
+
&olcio W (4.7.5.1-2)

ZIT p FEERE [kelemd], z 13HE [km] TH 5.

225D B FE TR 2 SR D B T L KRR O EEEEOMTH D Z Lk,

pair,ol:lo = pdry,ul:lo + pH,O,ol:lo =u- /udrv ndry ol=lo + /uH H 0,0l=lo
2 20 2

(4.7.5.1-3)
=u- ndry,ol:lo ’ (/'ldry + ILIHZO ’ CHZO,ol:lo -10 )
[ Chroometo T Crioune
CHZO,OI:IO =M~106 _ __Hy00b=lo H,0,0b=lo+1 (4.7.5.1-4)
dry,ol=lo 2

2T, u 3R TEEHEN kgl p TEH S TE. n TREE
[molecules/cm3] T 5,

UEEY ., J8 lo OREZEROET KR Wayo—0 [molecules/cm?] 1%
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10~ dp
g'”'(ﬂd;y + 0 Cro '1076)

m

Wdry,ol:[o = J‘ndrydz = J
(4.7.5.1-5)

air,ol=lo

u- (ludry + 10 Crr0.01-t0 '10_6)

K& L7 BB pop-to F THAE LIZRMRZEQ OIS TR Wanob-to 13,

/4

dry,ob=lo

0 lo=1
= (4.7.5.1-6)
W:/lry,ob:lo—l + Wdry,olz/o—l 1 < lO < NO +1

KRR EHPOAEEOERE p £ COMBEEKORBET 7KL Wayo-n &5E
Wkt L CRIENTET 5 2 & TE LN D72, Main-layer @& Im, Sub-layer OJE Is
DHRZER Oy EERIE, X 4.7.5.1-7), (4.75.1-8) DL H A TE 5,

Wdly,ml:lm = Wdry,mb:lmﬂ - Wvdry,mb:lm (475 ]‘-7)
Wdry,slzls = Wdly,sb:l.cﬂ - W:lry,.cb:ls (475 1-8)

TOMEZY v FOf FimlIiRE Th 5720, HRZE[KOBRKI R Waser 13
e

4
griE 7 )y FIZK BT —EMmTH %,

W;lry,SRF = %W7Ob:NO+1 = W (4751'9)

dry,mb=Nm+1

=W,

ry,sb=Ns+1 =

/4

dry,rb=Nr+1

<EKMRIEE D remap >

FTS-2 SWIR L2 B CHEHT 2 KUKREOJFRET — 2 I3ZIE b= | ZhZEh T
RpLWEZ Y v FREHSA TS GEIE 1.2 i (3) GOSAT-2 TANSO-FTS-2
L2 HMLE 73 ) X LFEKEE 25 0), REKOKHE R, &K
WTHRFEEZRIFT S L 912 Main-layer X° Sub-layer O&JEIZE F LD K5I
R DIREZROD L 2ERD, MHBELTDOIRUATE gas DEES Y v FOEE%E
Ngas. SANIEE % Cgas [ppml. KT gb, gl, lg 1IZFNFhEFRICBITAHHE, BHNICEB
JAHME, ShE Y v ROBERERT DO LT 5,

RIRZARDE TR B wees (330 (4.7.5.1-10) DX HIcE£ SN D,
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w,, =|C (4.7.5.1-10)

gas

gas : ndry dZ = .[Cgadedry

KERET —ZE 7 U v ROKE CRUBIRENXSHINS Way O—IRBETERS
NDETDE pamie <p1 <p2 < pep-ign ZNT-THR p1, pp THEK S DEANOXIER
RO KIER Woasprpp 13, N (4.7.5.1-11) THZ LD,

Wdry,p2 C
_ gas,gb=Ig+1 - gas,gb=Ilg
Wgas,pl—pZ - J' |: ' (%ry - Wdry,gb:lg ) + Cgas,gb:lg dery

Wdry, pl Wdry,gb:lgﬂ - Wdry,gb:lg
= |:(1 - Agl:/g,pl—pZ ) : Cgas,gb:lg + Agl:lg,pl—pZ : Cgas,gb:lg+l :| ) (Wdry,pZ - VVdry,pl )
(4.7.5.1-11)
1

E ' (Wdry,ﬂ + Wdry,pl ) - VI/dr’y,gb:[g

Agmte prop2 = (4.7.5.1-12)
8gi=ig,pl=p W _ W
dry,gb=Ig+1 dry,gb=Ig

2 &V, Main-layer OJg Im (28T DRGKIKDE 71 T TR Cousmizim
X, HREEOEHSyEAERE (X 4.75.1-14) L @BEEKOFESEAEEOL E LT
(4.7.5.1-13) DL HIZREND, T T, MEKAEOEHE S Y v REiFH2 Main-layer
DOEE Y > RIS 72720 E 2R, AR5 OO KRR B 2N it BR O BE 5t o
BELFEUCTHDLE L,

w w,
_ rgas,ml=lm __ gas,ml=Im _
gas,ml=lm — - W W (4751 13)
Wdry,ml:lm dry,mb=Im+1 - dry,mb=Im
Wgas,mlzlm
Ngas
= z |:(1 - Aglzlg,pl—pZ ) ’ Cgas,gb:lg + Aglzlg,pl—pZ : Cgas,gb:lg+l :| : Apl—p2
Ig=1
+Cgas,gb:1 ' A0 + Cgas,gb:NgasH ' ANgas
(4.7.5.1-14)
API_PZ = maX(Wdry,pZ - Wdry,pl 90) (4751'15)
VVd}y,pl =max (VVd;y,gb=1g > Wdry,mb:lm ) (4.7.5.1-16)
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W2 = min(Wdry,gb=zg+1a VVdry,mb:lerl) (4.7.5.1-17)
A, = max (VVdiy,pO - Wd;y,mb:lao) (4.7.5.1-18)
Ay = maX(Wdry,mb=lm+l Wi p3o 0) (4.7.5.1-19)
VVd;y,po = min(Wdry,gb=1’ VV:iry,mb=lm+l) (4.7.5.1-20)
VVdry,p3 = max (VVdry,gb=Ngas+1 5 Wdry,mb=lm ) (4.7.5.1-21)

X (4.7.5.1-13) Fi%EX (4.7.5.1-14) ZHNT Coasgrt ~ CoasgbNgast1 DT ILELL
ICOWTHEBL LT & X ORI AERIZH DT %E Wae, SIRZUEDERE S Y v RD
BRI T DRMBIRE 2 BHRIZH DFIRT bV % Cousgrn T DHTHEL + 3 EATH %
Sacasers Main-layer D& DRy 1 T LR EE 2 BRITFOFI 7 M % Caasmin
FDLHEL » S HATIN A Sagasm ET D &

Cgas,ml = ng .Cgas,gb (4751'22)

— T )
Sa,gas,ml - ng .Sa,gas,gb ' ng (4751 23)

Sub-layer (ZxF L CH[RARICIERL L7478 Wy ZH WD Z T, $hiE7 Y v ROZ
BN TE D,

4.752 [UKDFORIVIZKEHAZHES

TANSO-FTS-2 LR M5 DWW I 2 f0 72 5% Bk 1 2 81 C = 2 3880 i be
ALTWDED, 74V —RETMZEBWVWTH ZNEHETLILERNS D, JUEOD
T DR AR R RO B 7o 01iE, /RS T OIS FE O FEIZ BT line
mixing FONREBETLHULERNH LN, SR IRXAINBREVENWIERH D, £
D=, FFEORIE « KRk U TR L&Ay 7O R fE 2 Look-Up-Table
LUT) & LTEEHTHE (3.3.1 HBH), fHx OfTICHN TR, xHsT 25UE -
RIRE AW CTHNIRILEEZ1TH Z L L35,

AR O Y | KRNI X D FHE S OFHEIZIE Sub-layer % HV %, Sub-layer
DEBEFUZHB T DK Tomrs 1L KRB E DA DOPIRT — X ICRIREESMOT 7 &
ZINZ 729 2T, [UEDOREN KR U TRIENIFZITV R D 5,
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Main-layer OJ& Im (2B T 5KEORINIC L D FHES  twmm=m 15, 3
(4.7.5.2-1) THZ2 N5, RT-layer O Ir IZBT HKAEORINIC L 55 E
é Tabs,m,rl=Ir lifﬁ (4752'2) T’g‘i Ehéo

2-abs,m,ml:lm (V) = zrabs,gas,ml:lm (V) (4752'1)
gas
TﬂbS,mJ/=1" (V) = Tabs,m,ml:/m(lr) (V) ) frCRT (ZT") (4752-2)
Tabs,gas,ml:lm (V) - z GabS,gas,sl:ls (V’ Piizis» T;I:ls ) ) wgas,sl:ls (4752-3)
Iselm

Gabs,gas,slzls (V’ pslrls b Ts/z/s )

akgas (V’ psl:ls s I;I:l.s* )
1, C sl=ls
+akcnt,slf (V;T;l=ls ) ’ pSl:[S ' 0 : 6 b for HZO
Po T,y 107+ CHZO,SI=IS
) Pais I 10°
+akcnt,frn (V’ Ts/:ls ) ’ aat T . 106 T C
_ 0 sl=ls H,0,sl=Is
akgus (V’ psl:ls H T;lzls ) + akcnt,03 (V’ T;l:ls ) fOr 03
akgas (V’ psl:ls H T;'l:ls ) Others
(4.7.5.2-4)
+
R 2p“”:’”‘ (4.7.5.2-5)
T, +T
i = % (4.7.5.2-6)

T2 C. Oubsgas |TRMAFE gas OWINWTHEFE [cm2/molecules] T. akgas, aken 135
K+ WrmfED LUT 225X (4.7.5.2-7), (4.7.5.2-8) IZHEWEIEATER L T
Tohbd, T slf, fim 1XTZF N FKEKOEFGWIL D self-continuum,
foreign-continuum /&5y % #£4, £72. po=1013.25hPa, T, =296 K Th 5,
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. P~ P Ti,j+1 -T
akgas (V, p,T): P — Dy : Ti,j+1 _Ti,j 'akgasLUT,i,j (V)
n Pin—P -7,
Pin— P Ti,j+1 _Ti,j
P—P: T =T
Pia = Pi Ty =Ty
p- D, T-T

) akgasLUT,i,jH (V)

(4.7.5.2-7)
+

) akgasLUT,Hl,k (V)

i+1,k

Pin— D Ti+l,k+1 _Ti+l,k

+

: akgasLUT,i+l,k+1 (V)

Z Z T, dkgasror 1IXUETE gas OWIKTEFED LUT O, IR i,j, k £ LUT @
Uy REERL, ENEI pi<p<=pm, T <T<=Tijr, Tiip < T<=Tiijpn %l
TTbD T %,

Ti+1 -7

T-T
'akcnt (V)+ : .ak i (V)
,gasLUT i cnt,gasLUT ,i+1
T.-T, T-T

il L

akcnt,gas (V’ T) =

(4.7.5.2-8)
ZIC T I LUT o7 Yy REERL.TI<KT<=Twm ZM-TH0ET D,

4.7.5.3 [IESFDEE. Rayleigh BEL) ICkBHFHES
<ZERDHE Gy KA >
Main-layer D& Im (231 22ROy KA EIL, KAKDOE S 1 T L FEIRE
Cr20mi=m [ppm] Z AWV THK (4.7.5.3-1) THx b5,

Wair,ml:lm = Wdry,ml:lm ’ (1 + CHZO,ml=lm ' 10_6 ) (4753-1)

<K OBELC L D HFHE S >
HERKEUC X 2 KO EGEL (Rayleigh #EL) %% 2 5, Main-layer D& Im 128

AR S 1 Y70 O Rayleigh BELOBELWIEFE Gvcamm—m [cm2/molecules]
1330 (4.7.5.3-2) THz2HLND,

24- 7% ~1) .
Usca,m,m]:]m (ﬂ,) = 4 (nralr,ml:]m ) [ 6 + 3 5

i mizin_ | ()16 (4.7.5.3-2)
14%5”_(”’,2 +2) 6-7-0

air ,ml=Im mi=lm

ZZT, A FEE [um] T ¥ vieml] ©o# % (1=10000/ v). nra IEKERO
JEPTR | nar = 2.546899x101° [molecules/cm3] 1XZAAS FHIZRE . & TR ICAENE K
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FTh 5.

R (4.7.5.3-2) £i0D%2Z#1E. Bodhaine et al. (1999) 12V, R {LIRFE DTS
BT DFEIRE Ceormem [ppm] OBIEE LT, K(4.7.5.3-3) ~ X (4.7.5.3-8) LVt
BT D,

Py i =1+ (g0 =1) [ 14:0.0054(C, 14,107 = 0.03) (4.7.5.3-3)
24 17455.
(n300—1)=[8060.51+ 80990_2 474557 _zj-lo-8 (4.7.5.3-4)
132.274—- A% 39.32957 - A
6+3'5m1:1m _
6—7'§m1:1m air ,ml=Im
78.084-F, +20.946-F, +0.934x1.00+Cy,, ,,_,,, 10 x1.15
- 78.084+20.946+0.934+Cp 1, 107
(4.7.5.3-5)
4
Fy, = 1.034+% (4.7.5.3-6)
-3 -4
F, :1.096+1'385210 +1'448410 (4.7.5.3-7)
: y) y)
6-(F._ . -1
Ot = ) (4.7.5.3-8)
7 .F:lir,ml:lm + 3

PLEX Y, Mainlayer O Im \ZEB T D0 FOBELIC X2 FHES
Tsca,m,ml=Im 63:?&: (4753'9) “55*%\_ Ehé f:&b\ RT‘layer @E Ir Gli‘o’&fé’iﬁiﬁj\%@
%(EL&: c]: é%ié/‘jg é Tsca,m,rl1=Ir &ifﬁ (4753'10) ’C’@%\_ %héo

z-sca,m,ml:lm (V) = Gsca,m,ml:lm (/1 (V)) ’ Wair,ml:lm (4753-9)

Tyammeyr (V)= T cammizin(i) (v)- freg, (I) (4.7.5.3-10)

% 72, Rayleigh BEL O R KA R 7 S=dv) 1£ RTayer O Ir NET 5
Main-layer OfRICEHEEF G 4.7.5.3-8) ZJH 5,
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4.75.4 T7OVILDFRERIE

BT DEHERBEOERICE L T v Y L ERIFEET 5 2 & T, ZOBELO
WBEBET L, =T a Y VILHEEETHY . TORM - ERIOMEBET D720
T 7 1 Y )VE%ET T /L SPRINTARS Ofi R &#F A4 25 (1.2 i (3) GOSAT-2
TANSO-FTS-2 L2 FHaTLHE 7/ =) X AR BIR), LA s, BLHKE %
NR7 MVINBITEND ZFHNT 512D DO+ 2 FRITE Wiz, FTS-2 SWIR
L2 WLEECIX 2 A T D=Tua V)V ({4 A SFEZO=T e Y VB NS D) 2k
Do B, =T Y NANFHNEIITEREKFEZRT OO0, TREAOTT 1Y )L
S A T THRMOZREEBE T -RICREDL D, =T a Y AZ A TEOEERE
BT HIFHIDE S O A RRHEER SRR L L CRET D, B, BT LF
IR OB 27 v Y LVORBELEZET L LV BIEND, BERE
X 1.6 um &9 %,

SPRINTARS M5 b EEM T 1 V)L (10 kiR « EHET T 0 VL (4 FE) - b
7 m v (1) - a7 v YL @ RERR) OMEZ Y v ROBERICBITS
19 f o7 r Y VERERAWL [kgkgl 235605, FTS-2 L2 SWIR AFTH S 2
A TOTT Y )VE, F AT541 ITRTETHET D, 2B, RiEHE=T 2 YL
DOHCELRFEAFHSHE B S U TE (LT 2 ME T =7 v Y VEGELRRE LUT (23T R
RBHESTE LT b Tl & 19 i 75 misricxt L, 19 FORXRNZET: aer.
75 G DXBNTIRT: aerLUT % 2%,
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# 4.75.4-1 FTS-2L2 SWIR WHZH T D7 1 Y NFED X A 75046 & W D i,
S = | 2 AT | Wi | B
RIFE 0.13 um 2 iz 1
b HiFE 0.20 um
g | KIf% 0.33 um
P Kt 0.52 pm
= | KR 0.82pum
7 BifE 1.27 pm
=

Y

kifg 2.02 pm
kifg 3.20 pm
v kift 5.06 pm
Kift 8.02 um
RFE | BE /A 0.3
e | B/ R 0.15
Ta | Bt/ A5 0.0
Vv foll BB R SR
Wit =7 v L
WEdE | KR 0.178 um
7 | K% 0.562 pm
7Y | kifg 1.780 um
V| kifE 5.620 pm

R N T I e ey e R R R R R R SR N A S
il v e i ol e - e ol e B IR - R - - - - - -
w|w|w|w|w|Rr|low|lw|w|Rr |~ |R|Rr|R|R|R |~ |[RF

<=7 v YNVEERAHD remap>

SPRINTARS O E 7Y v ROBERICBITH2=7 v Y VEERIEAH Cura-a
[kg/kgl % .Main-layer D& D ZALE B Maermi=im [glem?2] (TEHT 5, 2 2 T,
SPRINTARS DJfg¥i% Naer. ¥WRT ab,al, la 1 ZZFNENERICEIT D, BRNICET
L, $hE 7Y v ROEFREZRT LD LT 5,

7 Y VOB KAEERIZEAOEEELZEZMO TR 47541 TRIND T
W, [UERED remap & RBRICEHR TE %,

maerLUT = IcaerLUT : pairdz = J.CaerLUTdMair (4754'1)
0 lo=1
Mair ob=lo = (4754'2)
| Mair,ob:lo—l + mair,ol:lo—l 1 < lO S NO + 1
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Naer

maerLUT,ml:lm = (1 - Aal:la,pl—pz ) : CaerLUT,ab:la + Aal:la,pl—pz ' CaerLUT,ab:laH :| : Apl—pZ

la=1
+CaerLUT,ab:1 +CaerLUT ab=Na+1 ANaer
(4.7.5.4-3)
T, R 4, A TR (4.7.5.1-12), X (4.7.5.1-15) ~ (4.7.5.1-21) D Wy %
Mir W2 Ngas, gl, gb, lg % iLEAL Naer, al, ab, la \ZEZXZT-HLDOTHZ LN
Do

W= 7w Y s L Cid, LUT OBGELARRE 2 A B L2k L CRENER L 72 b
DERNDHR, HEOERAE L, =7 v Y VK E &2 R E IS U THldd 5
EWSTBE LD, FARHREE rh X, KAKIE e LEFKAKE eulT) & HWTHK
(4.7.5.4-4) THZHND,

e
rhml:lm = el fo (4754'4)
emt,ml:lm (Tml=lm)
CH O,ml=l
€t = - _ (4.7.5.4-5)
ml=Im 10 + C pml—lm

H,0,ml=Im

AR ZATIE el T) 1% Tetens ORE Y |

7.5(T-273.15)

6.11x10273+(7-273.15) T >273.15
sat (T) = 9.5(1-273.15) (4.7.5.4-6)

6.11x102655+7-273.15) T <273.15

=7 o Y OVEGELEME LUT AL CWAHERE 8 fix ry, (1XEHE) L4525
L AERNBEIC L A S SR RO SR 4.7.5.4-7) TEZ BN D,

rh —rh
‘ml=Im irh .
maer,mlzlm ’ h h = ll"h
irh+1 —r irh
rh, . —rh
_ irh+1 ml=Im 7 -
maer,rhi,ml:lm - maer,ml:lm ) h I’l = ll"h +1 (4754 7)
r irh+1 r irh
0 others

Z :T\ irh §i rhlrh < rhml m < rhtrh+1 %ﬁ_ﬁﬁ_.ﬂ—g %%j— fcﬁ% THXT{Erﬁ ) P4
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R & O%s AT 5720, BHE E aerphi & WO IRFEFANTWD N, Ak
IZRE aerLUT THRINS,

<JEHERRICBIT L7 v Y WRPEHES >

FHEW R Ly ST 2 E vy £ T2) IZBIT DX A TRHIOTT 1 vV VIR
JE (4.7.5.4-8) TREIN, ThoxHAE L ST bOREREL 70D, F12, =71
VIV A TEOBBACIEFHIES | —IREELT VX R BTSN (4.7.5.4-11),
(4.7.5.4-12), (4.7.5.4-13) THh 5,

z-aJ,VPe,ml:lm (VVEf ) = Z Gext,aerLUT (Vref ) ’ maerLUT,ml:[m (4754'8)
aerLUT etype
/1 a
O_ext,aerLUT (V) = O-ext,aerLUT,i ' (Ij (4754'9)
o= log(aext,aerLUT,iJrl /O-ext,aerLUT,i ) (4754-10)
log(ﬂ'm / /11‘)
A (A B ) (4.7.5.4-11)

Ta,type,ml:lm (Vref )

T sca,a,type,mi=im (V) (4.7.5.4-12)

z-a,z‘ype,ml:lm (V)

z O-sca,aerLUT (V) ' PaerLUT (@’ V) ' maerLUT,ml:lm

zUa,type,ml:lm (V) =

__aerLUTetype )
Pa,type,ml:lm (@’V) - (4754 13)
Tsca,a,type,ml:lm (V)
Tsca,a,type,ml:lm (V) = z O-sca,aerLUT (V) : magrLUT,ml:[m (4754' 14)
aerLUT etype

Gsca ,aerLUT (V )

( ) Gsca,aerLUT,i ﬂ“prl - ﬂ“ + O-sca,aerLUT,iH 2’ - ﬂ*i
ext,aerLUT v

O-ext,aerLUT,i /11'+1 - /li Gext,aerLUT,iJrl /11'+1 - ﬁ’i
(4.7.5.4-15)
A,—A A=A
P Q,v)=P (®) —“—+P (@) —— (4.7.5.4-16)
aerLUT( ) aerLUT,l( ) /IH_I —/li aerLUT,H—l( ) /1i+1 —/li

::T\ A Li{EZﬁ |4 G:iﬁm‘a—é{ﬁﬁx Oext,aerLUT~  Osca,aerLUT~ PaerLUT Li%j’b%ﬂi
7 v Y IVERSy aerLUT (ZxfGd 57 v Y VEELEE LUT OE#ERE [em2/gl.
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BOELARE [em?/gl, BELGARTTAIC, IRT: i 1F A<A<Am ZWli72d LUT O#EHK
ERT,

4.7.5.5 T7AVIAALTRIDOIFHES, BELOXZHNES, BELFETS
RTayer ®fE Ir IZB 57 v Y VEELFE T (4.7.5.4-8), (4.7.5.4-11) ~

(4.7.5.4-12) ZHT, X (4.7.5.5-1) ~(4.7.5.5:3) DX I ITFHHETE 5,

Ta,type,rl:lr (V) = Z_-a,type,ml:lm(lr) (V) ’ Ta,type,ml:lm(lr) (Vref ) ’ ﬁCRT (ll") (4755-1)
Tsca,a,t)we,rl=ll‘ (V) = ZD-a,type,ml:lm(/r) (V) : Ta,type,rl:lr (V) (4755-2)
Pa,type,rl=lr (®’ V) = Pa,typ&ml:lm(/r) (G)’ V) (4755-3)

4.7.5.6 EFL1TRIDRFHES, BEDKFEHES, BRELLIHBITS
TANSO-FTS-2 SWIR L2 LTI, HEHEKE 1 4 7% 5, RT layer
J& Ir 2B HEOBEMEIL. EERERE Ly CBT D2 HFHESZH N T
(4.7.5.6-1) ~ (4.7.5.6-3) THZ N5,

Ot cla (V’Def' )) “Tepe (Vref ) “freap (lr) (47.5.6:1)

z-c,type,rl:lr (V) = D
Gext,cld (Vref > eff

Tsca,c,type,rl:lr (V) = zD-cld (V’Def' ) ’ Tc,type,rl:lr (V) (4756-2)

P pert-ir (®’V) =P, (G)’V’Deﬁ) (4.7.5.6-3)

Z 2T\ Gevtelds @etdy Poa VEEBELFFME LUT (8.3.1 HZM) MoK REZ Y » RIC
BT DIEZAIRALE Dy (2% LT 4 i Lagrange ffiffl CROZ=DOBIT, L v
WIS 2R L CTHif T2 2 & TR D, WRORMMEIL cevea (XL TIX
rational function based constrained interpolation profile method (Xiao et al.

1996). @, Pea (2K L CIIBRIEARE &35,

4.7.5.7 hRET LK
I T N ROBPEARG M % W N OEROEA R 2L LRI NI

Bk O TRl %, Y78 FINZE (nalbSB - 1) B O H I CX Y)Y | nalbSB
EOEAR R ETED D, ZOEASICBITA2MEBR T VR ROMEEHEE S SR L T
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Do RV B OEAREFICEBWT, #FEHR T AR RIS ERO — kBB TERIN
5o i HmHOEASIZBITDMEBERmT VX NE asp; &35, MEmRT LRI
(4.7.5.7-1) THzZbND,

Vian —V V-V
a(v)= Ay, +—— gy, v.<v<v,, (4.7.5.7-1)
Vin =V S Via TV ,
VSB end VSB sta . .
V, =V +—2d B (1) i=1,2,...,nalbSB (4.7.5.7-2)
’ nalbSB —1

Z 2T, W SBsta, SBend 1 XENENY TN RSB OBRMERES, & T HE
RERT,

T, HRE T LR OSBRI T KA O 8BS F RIS/ S W ER DR YA
AR A7 b Vb (4.7.5.7-3) ZHWTH T Ry REICEHET S, 73
RNOFTRCTOEARFZX L, F—0OEEZRET 5,

a rior = acr 14 (4757'3)
priorS8 oS8 ( ) aclr,SB(V)Zo'gg'Max(aclr,SB(V))
7Dl S v
adr o (V) — sun—obs synth,SB ( ) (4757_4)
’ cosf, - Fy (v)
ZIT. x ERIF condition EWIZT x \THT B T AR,
condition
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4758 HENZYEBEE D EERIEEHE- EHEITH (FLHH)
BHEEGWBLE X L, BB & 2008 - WBITHIOE#REZ R 4.7.5.81 ITF L

LORS

#F 4.75.81 HKHEERI SR O JERE L = D45 - A EATA,

BRI & = Do - o AT

e
CO2 &ESA (15 =)

FTS-2 L2 Fajte WMEEREZ2 D L1 4.75.1-22),
(4.7.5.1-23) Ik W EFNEFHEE,

CH: BESA (15 &)

FTS-2 L2 Fajte MEERZ2 D L1 4.75.1-22),
(4.7.5.1-23) Ik W EFNEHEE,

FTS-2 L2 FHaje MEERE2 D &0t 4.75.1-22),
(4.7.5.1-23) 12X W EFNEFHEHE,

H20 mEnAm (15 &)

FTS-2 L2 FHaj MEEREZ2 D &0 4.7.5.1-22),
(4.7.5.1-23) 12X W ENEFNEIE,

=7 a Y IVEESAR

JeBr ik, FTS-2 L2 FHATAH WMHEFEREZH &K
(4.7.5.4-8) 12 X v 35 LIz BRI BT 2 HFEHE S D%t

(15 . 2 247) ¥, EuE (022 L35,

- SeBRfEIX FTS-2 L2 HaijLel Bk Rz H, ot 6
[hPal)2 9%,

SKIEEESAAOY 7 b | EBEE 0.0 [K], X G [KD?2 &35,

A=0=0 P WIV
CGLYEW BT D FEEE)

SEBRE 1T 1.0x10° [W/em2/str/em] | 4y 1% (1.0x10°9
[(W/cm2/str/em1])2 &35,
X (4.7.4-10) B,

A=0=Ry IV e
B3 2 )

JeBRfElY 1.8x103 [em]. ZrE0E (7.0x104 [em])2 &9 5,
= (4.7.4-10) B,

MR 7 LN R

FeBREIE (4.7.5.7-3) (T X VMR, BuRE AR (SIF -
proxy %) Tix (0.1)2, ¥ 4 (full-physics %) Tl
(0.01)2 L35,

oL~ 7y k

S BRofE X 0.0 [W/em?2/str/cm] . 4y B 1%
[W/em/striem])2 &4 5,
X (4.7.4-11) B,

(1.0x10°8

e B (AR 5K

JEBREIT 0.0, AT (1.0x10%)2 L35,
X (4.7.4-12) B,

S PR PR AR

JEBREIT 1.0, AT (1.0x103)2 L35,
X (4.7.4-16) B,
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4.7.5.9 BREL4EEL pstar ANEHDOXE (FED)
HOELAFIE & pstar AIEEOXRGEE 4.7.5.9-1 IZF LD,

# 4.7.5.9-1 BELEMEL pstar ATIEE DR,

pstar A1

AELRFIE

RT-layer OAEIZIIT 2N FHIE
S (V)

Trl( V) = Tabs,m,rl( V) + Tsca,m,rl( V) +X Ta,type,l‘l( V) + Ez-c,type,rl( V)
K (4.7.522). (4.7.53-10). (4.7.55-1). (4.7.5.6-1)

RTayer ® % J8 & & 1 3
Rayleigh # L @ ¢ % ) & &

Tsca,m,rl( V)

& (4.7.5.3-10)

RT-layer @ % J& 2 B IF %
Rayleigh #ELLAN OHLELR Sy D %
/f 70/%”%?&/‘]5 é Tsca,p,type,rl( V)

X (4.7.5.5-2), (4.7.5.6-2)

RT-layer @ % J& 2 B IF %
Rayleigh #ELLAN OHELE Sy D %
/]) 7O£IJ%(£L{j‘$H ?—T—y” Pp,type,rl( @, V)

X (4.7.5.5-3), (4.7.5.6-3)

RT-layer @ % J& 2 B IF %

Rayleigh #% &L O ff ¢ fig 14 A + | X (4.7.5.3-8)
o(V)
WFET ARE ov) X (4.7.5.7-1)

476 YaETY

X (4.7.4°14) HLD Oluons(V/0x % pstar H A OIS L L T4 state vector (2
XL TRDD, ok, MBS LT ol/on(x) =x x l/ox DR E WS,

(a) JEP TR

JE N RARIRIE  Coasmimim WX T D a7 i3 (4.7.61) TH2ZHNLD
aImono( V)/acgas,ml:lm %f )EH A T é-l_% T % 6 o

alm(m(, (V) _ Z az-abs,gas,ml:lm(lr) (V) . az-abs,gas,rl:lr (V) . aIm()no (V)

anaS,ml:lm lrelm anas,mI:lm(lr) aZ-abs,gas,ml:lm(lr) (V) az-abs,rl:lr (V) (4 7 6-1)
fi .[Tabs gas,ml=Im (V)+Az-ml:lm:| aIRT (V) -
= . ? . frc lr  —_—
Cgas,ml:lm lé” o ( ) Tabs,rl:lr (V)
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ao—abv H,0,sl=Is (V)
CHZO,mI:lm : Z WHZO,s/:ls ' 6é — for HZO
Iselm H,0,sl=Is

ATy = (4.7.6-2)

0 others
aUabs,HzO,Sl:ls (V)

aCHZO,ﬂ:ls
T, 10°

- [akcnt,slf (V; Tsl:ls ) - akcnt,f"’ (V;I;IZIS )] . p;ls . T (106 +C )
0 sl=ls H,0,sl=lIs

(4.7.6-3)

(b) =7 1 VL DRI & Ok
=T YOI FE S O In(wmpeme-m) WX T DT 2 E T U EEK
(476-4) VCEA%‘ ‘Bﬂ’bé aI"’"’"O(V)/aln(Ta,type,ml:lm) %)EHU\T§+§T% 50

Oy (V)
Oln (ra’type,m,:,m (vref ))
5 s (V) 0Ty (v) 0L, (V)
lrelm aln( Ty spemi= 1,,,( V.o )) T abs.a.tpe.mi=im(ir) (V) 0Ty it (V)
)

a7’-5(11 a,type,rl=Ir ( ) 6Imono (V)

Tsca a,type,ml= lm lr (V

- (4.7.6-4)
Irelm 8 11’1( a,type,ml:lm ( ref )) az-vca a,type,ml= lm lr (V) az—sca,a,type,r]:lr (V)
ol,, (v
= -fl ' z-abs,a,zfypeJnl:Im (V) ’ Z frCRT (ll" K ( )
Irelm abs rl=lr ( )
M (v)

+f; : Tsca,a,type,ml:lm (V) : z frcRT (17") ' a

Irelm Tsca,a,type,rl:lr (V)
(c) HiFim<UE

MERIRE pser (IZxT 2 Y27 IR (4.7.65) THXHILD Olnono(V)/Opsrr %
HAWTEHERETE %,
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aImono (V) — i az-abs,m,rl=lr (V) a mono + i aTsca m,rl=Ilr ) aImonu (V)

apSRF Ir=1 a]?SRF az-abs rl=Ir (V Ir=1 apSRF aTsca,m,rl:lr (V)

I ST O . O )

Ir=1 type OPsrr OT yp ity (V)

+§: Z aTsca,a,type,rl:/r (V) X 6Imono (V)

Ir=1 type apSRF arsca,a,t}pe,rlzlr (V)

+§:Z 8Tgb,y,c,type,rl:lr (V) . 61’”0”0 (V)

Ir=1 type 8[)SRF aTabs,rl:lr (V)

+§’: Z aTSCa?c,type,rl:lr (V) . alm(’”o (V)

Ir=1 type apSRF aTsca,c,typeJl:lr (V)
Nr a _ I
_ fi ) z Tabs,m,ml—lm(lr) (V) 'frCRT (Zl") 0 RT ( )

abv Jrl=lr V)

(
Nr Ofrcyy (lr) 5l (v)

+ . .
h WZ::‘ Fabs.mmi=in(ir) (V) OPspr OTupg iy (V)

Ir=1 apSRF

Nr a
+fi ) Z Tsca,m,ml:lm(lr) (V) . fVCRT (ll") . aIRT (V)

2 Porr 0T qmritr (V)

+1 'ﬁ:‘%,m,mz—m(m (v) aﬁ’g;::”) . afjj,::(—i)(v)

+; [i;f pap—— L0} aﬁac;;ilr) 82? Tz (1 () )

h ) el B

ofrcqyp fpe (lr) Ol (v ( )
+/ - T V) -
fi IVZ:; %e: aeime alySRF az-ubs rl=Ir ( )

Nr a l
+fi zz sca,c,type V) frCCLD’tWe( 7") . aIRT( )

Ir=1 type . apSRF 82-sca,a,type,rl:lr (V)
(4.7.6°5)
az-abs,m,ml:lm (V)
D srr
_ 6psl:]s a(yabs,gas,sl:ls (V’ psl:ls > T;‘l:ls ) X z-abs,m,ml:lm (V)
- Z Z a ' 6 gas,sl=ls +
gas Iselm pSRF psl:ls pSRF - pTOA

(4.7.6-6)
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apsl:ls

OPsrr
ls.psb:ls+1 + (ls_l).pr—IS:|_(l_])mblj
Nd Nd P2 1<Is< Nd
3 2'(pSRF _pTOA)
Pzt~ Proa Nd +1<Is < Ns+1
Psrr — Proa
(4.7.6-7)
aO-abs,gas,sl:ls (V’ psl:ls b 7—:vl:ls )
apsl:ls
6akgas (V3 psl:ls s T;l:ls )
apsl:ls
1 7 Cht. 05115
+ak v,T, ) — —"- — for H,O
cnt slf ( slfls) po T;[:IS 106 + CHzo,S[:IS 2 (4 i 6-8)
1 T 10° -
= +akcnt,ﬁn (V’ sl=lIs ) T . 106 C
Dy Ty T Ch,0,50-is
aakgas (V’ psl:ls’Tsl:ls) Others
apsl:ls
dak ,,(v; p.T) 1 Tn—-T
=- : ' akgasLUT,[,j (V)
op Pin—Di; Ti,j+1 - T:,
1 r-T,;
- : T ]i : akgasLUT,i,j+1 (V)
Py =P 10— 1, (4.7.6-9)
1 7—;'+] k+1 T
+ : : -ak asLUT ,i+1,k (V)
Pin — D ]—;+1,k+1 - ]—;+1,k N
1 T- Ti+1 k
+ : - Ak gt ks (V)
Pin — D Ti+1,k+1 - Ti+1,k N
62-sca,m,ml:lm (V) — z-sca,m,ml:lm (V) (476'10)

ODswr Psrr — Proa
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ofrcer (lr)

s
—Nm - (prb:lr+1 - prb:lr) {prb—[r & Db
2
(pSRF - pTOA) Prv—irs1 € Pp

[lm (l’” + 1) - 1] : (pSRF ~ Proa ) —Nm- (prb:lr+1 = Pro=ir ) {prb—lr & P
(pSRF ~ Proa )2 Pro—trs1 € P

[1 —Im (lr):l ) (pSRF ~ Proa ) —Nm- (prb=1r+1 = DPrpeir ) {P,b_,,, €D,
(pSRF ~ Proa )2 Dry=irs1 € Prp

0 others

(4.7.6-11)

6fi/.cCLD,type (ll")
OPswr

Irtop,,,, <Ir <Irbot,, —1

Im(Ir+1)—Im(Ir)
Nm - ( Pro=irvor,,, ~ Pro=iriop,,, )

prh:lr € pmb
Prv—ir+1 € Pump

Irtop,,, <Ir <Irbot, ,—1
Im(Ir+1)~1 " " (4.7.6-12)
Drvty & Do

prb:lr+1 € pmb

Irtop,,, <Ir <lrbot,,, —1

type

=\ Nm- (prb:lrbot,ype - prb:lrtop[),pe )

1-Im (lr) e
prb:lr € pmb
Nm - (prb:lrbot,ym - prb:lrt()ph,pé, ) Dot Z Db
0 others

(d) [IBOEESAAOY 7 N &
SBOESESMOY 7 b& AT 12T 527 03 4.76-13) TH 265
almnno(V)/aAT %}EHI/\VC%I‘%’C% éo
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8Imono (V) _ i 8Tabs,rl:lr (V) aImuno (V)
OAT & AT oty (V)

(4.7.6-13)
_ f ) i 82-abs,m,ml:lm(lr) (V) . fl"C (ll") . aIRT (V)
' Ir=1 aAT o az-abs,rl=lr (V)
a’[abs m,ml=Im (V) aO-abs gas,sl=Is (V’ psl:ls ° T;l:ls )
——— = — . 4.7.6-14
aAT g; I;yl a]—;l=ls gas,sl=ls ( )

ao_abs,gas,slzls (V’ pslzls H ]:‘l:ls )
aTsl:ls

ﬁakHZO (V; psl:IS s T;l:ls )
aT;l:ls

aakcm‘,slf (V;T;l=ls) B akcnt,slf (V’ T.;l:ls ):| . psl:ls . ]Z) . CHZO,SIZIS

L oT,_, Ty Do Ty 10°+ CHZO,sl=ls
+ aakcnt,ﬂn (V’ 7;1:1,3') _ akcnt,ﬂn (V’ T;l:ls )j| A psl:/s . TE) . 106
L oT;,, T 2 10° + CHZO,sl:Is
= Sfor H,0
8ak03 (V;psl=ls aTsl=ls) N aakcnz,oj (V;Tsz=1s)
a].’s‘l:ls 61—;‘1:15
for O,
aakgas (V’ psl:ls ’ ];l:ls )
ay;l:ls
others
(4.7.6-15)
6akgas (V9 p’ T) pi+l _p 1
= ' ' akgasLUT,i,_/ (V)
oT Pin —Di T;',_/Jrl - T;]
Pin—P 1
+ 1 ' T T ’ akgasLUT,i,j+l (V)
Pin =P 10— 41; (4.7.6-16)
p—p; 1
- —- -ak asLUT ,i+1,k (V)
Pin—Di; Ti+1,k+1 - Ti+1,k N
p-D; 1
+ —- -ak asLUT i+1,k+1 (V)
Pin—D; Ti+1,k+1 - Ti+1,k N
aakcn oas (V’ T) 1
IST = 7—;“ _ T; : [akcnt,gasLUT,i+l (V) - akcnt,gasLUT,i (V)] (476-17)
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(e) 7 mwm 7 ¢ valt : BYEBUTIS T 2 a0
7 an 7 VEEO RSB DAL SIFy (CXF 57227 id
(4.7.6-18) THR HID nono(V/OSIF,y & MNTRIRETE 2,

M =1 Mg (V)
SIF,,, ' osIF,,
7y (V)
ﬁ-h+ﬂﬂ¢(V—BZ%ﬂem{—ﬁmQJ
= 0 for Band 1
0
0
(O 00 O)T for Band 2,3
(4.7.6-18)

) 7vw 7 VEE BT B
rwan 7 4 VENEOWEIIH T B E SIF, [CxT A Y2 e T kR (4.7.6-19)
ng%hé aImono(V)/aSqulp %JEHD\’C§+§’G% 50

aSIF‘slp ! 5Sl F slp
T (V)
fi .SIFref '(V—13245)-exp _ gas
|cos«91|
= 0 for Band 1
0
0
(O 0 0 O)T for Band 2,3
(4.7.6-19)

(g) HiEHE T LR
M 7 /LN R 2 Prdfac el L7256 OREAR I BT DR m 7 VN R o 1ITkT 2
TaET U ER (476200 THAZDND O Woar %N TRILTE %,
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. (4.7.6-20)
oq, da,  da(v)
V., —V
aa v, <v<vy
Vi+1 Vi
oalv V-V,

(): l v, <v<=v,, i=12,..,nalbSB (4.7.6-21)

aai Via 7V

0 others

(h) P47ty b
Pol Xt 7y b Igo T2 abe T 3 (4.7.6-22) THz2 LD
Omono(W/zLo WV TCEIR TE 5,

al mono (V)
aI ZLO

=1 (4.7.6-22)
@) B LR

PR EARE Ap 1Sk T 2 a7 i3 (4.7.6-23) THZ 5D Mo V/OAp
EHOWCEAETE %,

000 (V) — 1. a[IRT (V)+ Ly (V)]
OAp e ov
=fi°Coia [ RT(Vk 1)+IS1F(Vk—1)]
+ /i Cox [ RT (Vk)+ISIF (Vk )] (4.7.6-23)

+ /1 Co [ RT (Vk+1 )+ Lo (Vk+1 )]
+/1°Cosia [ RT (Vk+2 )+ Ly (Vk+2 )]

C _ (V _Vk+1)'(‘/ _Vk+2)+(V _Vk)'(‘/ _Vk+2)+(V _Vk)'(V_Vk+1)
o (Vk I Vk) (Vk—l Vi ) (Vk—l - Vk+2)

C, = (V ~ Vi ) (V - ‘Ek+2 )+ (V ) ‘(’k—l ) ) (V _)Vl(c+2 ) + (V _)Vk—l ) (V ~Vin )

,,, -l —(v,jz)+?‘v‘)—(;>-<§“—)vf+§ )+ (= rblron)

o ) ) v ) ) ) )
v (Vk+z Vi ) (Vk+2 Vi ) (Vk+z ~Viu )

(4.7.6-24)

71



() HE PSR AR S
P BB HEEREL pus (T2 Y a3 T 3, BEMIIC RV EET S,
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48 BHMIE (SIF-proxy %) HROE

HHALEE (SIF - proxy {5) OMBEREFZ VT proxy EIZ X D H T L EHIRRERE,
BLO, RBELHOBIEL 7057 A =2 2RO D, BB, MET 2E LDV
N TR OG- TN A2 X ET D,

+ XCHy4 (proxy i£)

EHALE (SIF - proxy #£) : Band 2 CO2 1.6 pm #F 77 A FEHEXURIRE TR 7=
XCO2p.crry HHLFE (SIF ¢« proxy %) : Band 2 CH4 1.67 um # 5 7 A PR
FE TR XCHAp cone SEBRIED SV SN2 XCO2up % VT, XCHy (proxy 1)
XCH4proxy 13 (4.8-1) THZ BN D,

XCH4
XCH4,,,  =—22 . XC0O2,,, (4.81)
. X C02 B2,CLR

+ XCO (proxy %)

HHLEE (SIF - proxy %) : Band 3 CO 2.3 um # 7 LK RIEE TR -
XCOgscire XCH4pscir & XCH4proxy % T, XCO (proxy %) XCOproy 137 (4.8-2)
ThHx b5,

XCOB3,CLR

XCO =
o XCH4 g5

- XCH4,,,,, (4.8-2)

- R A=
HHALE (SIF -« proxy £) : Band 1 MFHAXJETRDT psresrcr & OFEERAE
pSRF.prinr ;E)EHU\T\ f@%ﬁ?\}:—‘t% ApSRF Lifﬁ (48'3) TE‘%_ E)Zhéo

AP srr = Dsrr pi.cir — Pswr, prior (4.8-3)

- H2O N2 RNkt

HHALEE (SIF - proxy ¥5) : Band 2 CO2 1.6 pm 1 7 7 A EHRRRRE TRD 7
XH20p.crr. EHALE (SIF « proxy %) : Band 3 COz 2.08 pm #f 7 7 & BRI
TR = XH20p,c08 % HWWT, H20 23> R H20Ratio 1334 (4.8-4) THZ 5
o,
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XH2 033,CLR

H2ORatio = ————
XHZOBZ,CLR

(4.8-4)

- CO2 N Rkt

EHHALE (SIF - proxy #£) : Band 2 CO2 1.6 pm 5 77 A FEHEXURIRE TR 7=
XCO2pcrr. HHLEE (SIF - proxy #£) : Band 3 CO2 2.08 pm #f 7 7 LB AIRER
JETRDTZ XCO2p3,c0r VT, CO2 /N RIEEL CO2Ratio 133 (4.8-5) TH % 5
N5,

XCO2B3,CLR

CO2Ratio = ———
XCO2y, o1

(4.8-5)

- CHs /N Rt

W ALEE (SIF - proxy #5) : Band 2 CH4 1.67 pm 15 5 7 L FHRREE CTRO 72
XCH4g crr. B HLHEE (SIF - proxy {£) : Band 3 CO 2.3 um # 7 7 A FH RN
TROTz XCH4p3cor % MWT, CHa /N2 RI#EE CH4Ratio 1330 (4.8-6) TH 2 HiL
Do

XCH4B3,CLR

CH4Ratio = (4.8-6)

4BZ,CLR

49 MEBHEREN
HHALEL (SIF - proxy 1£) OMEFER%Z FTS-2 SWIR L2 %47 — 4% (SIF -
proxy %) (2. EHALHE (full-physics 1) OLEFER % FTS-2 SWIR L2 AL A7 —
% (full-physics %) L LCHAITDH, TNbHDOT7 7 A NVDOEZDEMNEIL 3.3.2 H
BN T — 2 B RO Z L,
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410  FTS-2 SWIR L2 MEBFHT—4 (SIF-proxy &) B2

WEEXFSR A 1 » H4r o FTS-2 SWIR L2 LB A7 —# (SIF - proxy 1) % @ik
e,

411 AR VEABER LEXNRT—54H0E

EHALER (SIF « proxy #2) : Band 1 7 unn 7 4 v CEHLEZEo L~ vt 7+
v NMZ, 4.1 HiCili~7= filling-in signal (FS) (ZFH % 5 7=, SIF #1525 7-HI12i% US
OHIE (7 av 7 ¢ ) VECHEERMEALE) N6EL 5, US ORE Si%, HE~AFT
DHOREAKAF L TEALT D720, AFOERE L US ORE SOBKRE7 nu 7 (v
WHHEMEHAT —7 L LCRHMEL., 7o 7 o vd e E B Ic@mA T 5, A
HiTlZr mu 7 ¢ VEOUERE RO &2 2 FH, KON, 7 re 7 ¢ VO
FERT =7 MAERRICHW B L F6 2l 3 2 &b 2w,

<7 wvanm 7 4 VR A E AL S il Sk >
LI OO WTIINTEEE T D55 IITEI R & T 5,
WS oo mEg 77 FETS2 LIB 7 v ¥ 7 |
QualityInfo/soundingQualityFlag) 7% "Poor" & L <% "NG" D4,
-IMC ZEE~7 77 (FTS-2L1B 7' v X 7 | : QualityInfo/IMC_StabilityFlag) 7% "
ZE" LS DOSE,
ERHEZEN T T 7 (FTS-2L1B v X7 b : Qualitylnfo/scanStabilityFlag) 7%
"ZE" LS DA
N R 1P B LIEAY R 1S OAAA ZHEZ Z 7 (FTS-2 L1B 'm &7 |
QualityInfo/spikeFlag) 7% "IE#" LIS OLE,
I —-— 277V v 777 (FETS2 LIB 7 v ¥ 7 |
SatelliteGeometry/yawSteeringFlag) 7% "SEfi L T\ 5" LIS DA,
- FTS-2 #BpNEEE X (4.6.2-1) 2% 100% RiGDOHHA,
c NV R 1 OFEAERIEICHT D SNR R (4.5-27) 2% 70 KRiFD%H,
< WHALEE (SIF - proxy #5) : Band 1 7 m a7 ¢ Lt BIGE LR - 2854,
< EHALEE (SIF - proxy #) : Band1 7 m o > ¢ L)t T state vector OV
DHEHFENPAX (4.7.1-2) OFIFIGEMED ERREDS L IXFRMEICE L =56
< EHALEE (SIF - proxy %) : Band 1 7 v 7 ¢ Ld OFFEARY Lo F
2GR (4.7.1-27) 28 2.0 K0 REWGEA,

<Zwvan 7 4 )VaeEEMIE T T — 7 YRR 6T D fhH Sk >
7van 7 4 Ve EARRIC T AR 2T EA O S B, LFoWT
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INDEMZ -3 Yt % SIF DNandfil & B7p L, #IET — 7 AAERICRIA T %,
< E e (SIF - proxy 14) : Band 1 #iFEmAJE, KON, EHAEE (SIF - proxy %) :
Band 2 CO2 1.6 um i U7 L PHKAEREN EL S B L TEB Y . Rer_por <
Rp2 1500 DErEre
< EHALE (SIF - proxy ) : Band 2 CO2 1.6 pm #f 7 7 A FEHKURERE, KON, EH
HALER (SIF - proxy ) : Band 3 CO2 2.08 pm #f 7 7 LA EHKAKBEENE L L L
IR L TEY . Rez 1500 < Rgs 2000 DYt

nalbSB
U
i=1

R = (4.11-1)
P nalbSB

2T, T ID 133 4.7.2-1 ~4.7.2-6 [T~ ID Th D,

412 /BRI EAEEMIET—T ILIERL
411 FilTR LicZ mu 7 ¢ Ve AR EH T — 7 AARRUT T D il S 2 72 3
HHOWLBFER W T oy v 7 ¢ VESCEMIEN T —7 Va2 EkT %,
EHALEE (SIF - proxy #£) : Band 1 7 v 7 ¢ Vgt T3 2 8GN O e K
FEEEME Sqnmmex & AFEIREOIERE L U, 7 — 7 WAERE/ IAS HIRE Spimin & B
FIMNE Ad 2 HWTASDOERE L~V [ Z2RET D,

S =S, .
Zr _ int[ synth,max thl,min j (4.12'1)
Amd
ZIT int) 1 x O/MNBURBIT A0 TR LA B E R,

AFHEFRE L~ US OEME USwe & ZF DOARMETENE USer RO D, AGFHHR

L~V L AZET 2 F0IE Ny 3B r O5EITIET D USae, USer \ZHERNE 25X E

T 5, NFDOERE L~ [ XS T D Niy, USave, USerr THERLESND T —T VA7 1T
S VESEEMERAT—7 V35,

& ZLO

2 ret,i

2
US =t Oz0;

avelr — N, 1 (412'2)

2

2
i=1 O710,
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us,, ,=

err,lr

(4.12-3)

T IT, R ITIERG L e D EHN ST DR A K L. ZLOw, ozL0 1FEI
FhEH LB (SIF - proxy £) : Band 1 7o 7 4 Lt THLR-E R LR
WA Ty NEHEE EOAREEETH D,

413 ARV ENEEMIENE
411 IR L2 v a7 ¢ L R A IR AL BRI 569~ 5 fl HE S - dit 7= 9~ il L 2 5K
(4.12-1) IZTEWVASTRE L~V [ &R, ST D USaeir, USersr PIEZEAWT, X
(4.13-1), (4.13-2) OHFIEMLIEEITH, 72720, METD Ny = 0 OBHAITEDE 22T
T 5,

SIF, = fety, -(ZLO,

ret,i

_ USM”) (4.13-1)

_ 2 2
SIF;mcert,i = fetgy - Ouo;t Us

err,lr

(4.13-2)

TITIRE RS L 7R DN HE T B EHEER L, forsr = 1.7424%108
IR OB % [Wiem?2/str/eml] 7205 [mW/m2mm/str] ([CEHT 5B TH D,

414 SEHELE (YOOIq)LES-proxy %)

FTS-2 SWIR L2 7 m 7 4 VK - proxy 57 0¥ 7 bOFEERMEE THD 755
nm BT LH7mw 70w EE (EFXR) (F -1y M4
SolarInducedFluorescence/SIF) . XCHs (proxy %) (7 — % & v F 4
GasColumn_Proxy/XCH4_proxy) . XCO (proxy # ) (5 — % & v F 4
GasColumn_Proxy/XCO_proxy) (Zxf L. "Good", "Fair", "Poor", "NG" @ V1D &
777 w535,

<755 nm (2B H 7 mr T 4 VEOLKEE (ER) >
UTOREOWTNNICELE T 25EIIEWE T 7 7% "NG" &1 5,
< AR (SIF -« proxy #5) : Band 1 7 11 7 ¢ /L8 ORI R AL DA (4.6.1
HZM),
AR SR LR (SIF « proxy 1£) : Band 1 7 mr 7 ¢ )LE BRI DB
A 4.7.1 HEBR),
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s a7 g VRO IE AL O MES S DB A (4.11 HiBR),
B OHEFEO L ULTOFREONTINICEY T 25E8ICIEME 7 7 7 % "Poor" &
T5,
s a7 g VEOBEE M EAEEIZ B O CASRERE L LIk D N, BER
DA (4.13 HiBMR),
B OFEFONE T T 7% "Good" &T 5,

F0) BUIR, "Fair" (TAHY D RMHTAAE LRV,

<XCHy4 (proxy %) >
UTOREOWTNNCELE T 2HEIIEME 7 7 7% "NG" &1 5,

- HH AL (SIF - proxy %) : Band 2 CO2 1.6 pm # 7 7 A EHRUREE . KON
HEHALEE (SIF - proxy 7£) : Band 2 CH4 1.67 pm 1 7 7 L FEHIKARIRE OV
NI RN DS (4.6.1 THBH),

- HHALE (SIF - proxy %) : Band 2 CO2 1.6 pm # 7 7 A EHRUREE . KON
HEHALEE (SIF - proxy 75) : Band 2 CH4 1.67 pm 1 7 7 L FEHIKARIRE OV
AINISRIUR D6

O OFEFO S LUFDOREDONTINIEE T 525G M E Y T 7% "Poor" &
T %

- FTS-2 fRJeps il 2 pm #EHEIHER Liz 7 A XL~ TR L U 7o 0 -8
EOWT R 10.0 ML EDOSHE,

< EHALEE (SIF - proxy %) : Band 2 CO2 1.6 pm #7517 L FEHJGARIRE O F% 75 A
A7 MVO RN E 4.14-1 (R TREEL ETH DA,

- H AL (SIF - proxy %) : Band 2 CH4 1.67 pm # 7 7 2 P RURIRE D%
AN MO RN E 4.14°1 [RTREELL ETH DA,

< HHLEE (SIF - proxy ¥5) : Band 2 CO2 1.6 um #7771 7 LSRR FE D XCO:
» DFS 78 0.8 L0 /hSWih,

< HLEE (SIF - proxy £): Band 2 CH4 1.67 pm 1 7 7 2 EHIRARRE O XCHa
» DFS 78 0.8 L0 /hSWih,

B OFEHO L, LTFOREOWNT NS T 285 5IITME 7 7 7 % "Fair" &
T 5,

< HHLEE (SIF - proxy ¥5) : Band 2 CO2 1.6 um #7717 LSRR FE D XCO:
» DFS 78 1.0 L0 /hSWia,

< HALEE (SIF - proxy £): Band 2 CH4 1.67 pm 1 7 7 2 EHIKARERE O XCHa
» DFS 78 1.0 L0 /hSWia,

B OFEFIONET Z 7% "Good" LT 5,
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<XCO (proxy 1£)>
UTOREOWNTNNCELE T 25EIIEME T 7 7% "NG" &7 5,
- HH AL (SIF - proxy %) : Band 3 CO 2.3 pm #5777 A FHRURTE B 0 JLEL
GH DG (4.6.1 HBR),
< BHLEE (SIF - proxy %) : Band 3 CO 2.3 um #f 7 7 L KRR 2SR
Dt
- XCH4 (proxy %) OEE 7 7 773 "NG" O5A,
D DFEFO S H LUFDOREDONTINIHEE T 25 G M E 7 7 7% "Poor" &
T %
- HH AL (SIF - proxy %) : Band 3 CO 2.3 pm # 7 7 L EHEARERE O A
A7 RO ZFRVHRE 4.14-1 [RTRELL ETH DEA,
< HLER (SIF - proxy %) :Band 3 CO 2.3 uym # 7 7 L EHEURRED XCO O
DFS, XCHs ® DFS OWFhads 0.8 L h/hSWnih,
+ XCH4 (proxy 1£) O&E 7 7 75 "Poor" O,
B OEHO L, LTFOREOWNT NS T 25 5IITWE 7 7 7 % "Fair" &
T 5,
< HALEE (SIF - proxy %) :Band 3 CO 2.3 uym # 7 7 L EHEIREED XCO O
DFS, XCHs ® DFS OWFhnds 1.0 L h/hSWniga,
+ XCH4 (proxy 1£) O&E 7 7 73 "Fair" O%6,
Y OFEHIOMET Z 7% "Good" LT 5,

# 4141 WEHELAHE (7 a7 Vi - proxy 1K) THW 5 BIE,

- FTS-2 SWIR L2 FTS-2 SWIR L2

Vo1 V02

Band 2 COz 1.6 um 4 % 7 A FEEKURTREE 90 50

DIRFEARYT N VD Tt

Band 2 CH4 1.67 pm 11 7 7 A FEJKARIRE 05 L5

DIRFEART N VD It

Band 3 CO 2.3 um # 7 7 AR E D o5 o 5

FEFEAAY F LD A

4.15 FTS-2 SWIR L2 ¥BB24)L& ¥ -proxy ETOF U MMERLE

1 » A43® FTS-2SWIR L2 #%ALFE (7 v 7 ¢ Lud « proxy %) OMFRER %2 #l
MERO FHDS WO 77 A VELTHED 7 +—~y NTHNT 5, HHEEIX
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3.2.1 H%E, uXr v O7+—~v ME 1.2 i (5) ESZBENZEHT GOSAT-2 a4
IR rANT +—~y FailE (Fux 7 ME) % 4 5 GOSAT-2 TANSO-FTS-2
SWIRL2 7> ¢ /Lyt « proxy 70X 7 b 28O L,

416  FTS-2 SWIR L2 uaBgE#F—4 (full-physics i) A

MRS A 1 » A43® FTS-2 SWIR L2 WLEE A5 —# (full-physics ¥5) % @tAiA
Te,

417  BEHEMLE (full-physics %)

FTS-2SWIRL2 7 7 L PHRIKIRE T v &7 O EZHEMIEA Th % XCO2 (F—#
v b4 :RetrievalResult/xco2), XCHa (77— % & v 4 :RetrievalResult/xch4), XCO
(7 —%# & v N :RetrievalResult/xco). XH20 (7 —# & =~ F 4 : RetrievalResult/xh20)
FNENIZRF L, "Good", "Fair", "Poor", "NG" OWEMEDE 7 7 7 &2Ft53 5, LT
DEMED H b, BRBILEOLRIFIC "(@)" &, FRUREA OIS "(EA)" 2640 T
N I

UTOREOWTNNCELE T 25EIIEME T 7 7% "NG" &7 5,
- (3) HHALEE (full-physics ¥2) : 7 7 AEHIRARTE E OB R D6 (4.6.2
HZM),
- (@) EHALEE (full-physics 15) @ 1 T AR MIE DS RIGE D54,
B OFEHO S L L FOFREOWNT NN E T %G IZITWE 7 7 7 % "Poor" &
T 5,
- (E4) EHLEL (full-physics 15): 7 7 L FHKRERE O ERLADO DFS 2% 0.8
KV /hIWGE,
B OEHO I L, LTFOREOWNT NS T 25 5IITME 7 7 7 % "Fair" &
T 5,
« (@) EHAAPEE (full-physics ) 0 B 7 A EBHRAEBEOYF T30 K 1 OFEFEA
A7 MVO RN E 4.17-1 R TRIE L D K& WA,
« (@) EHAAEE (full-physics ) @ 7 7 A EHREBEDOYF T30 K 2 OFEFEA
A7 MV RN E 4.17-1 R TR L D K& WA,
S
~J
St
7

AT RO TR 4171 (R TRUE L D KE WA,
) HHIALER (full-physics %) 1 7 7 A PEHKRURREOH TN R 4 OFFEA
RV ZIENRFR 4.17-1 1R TRE L D KE WS,

« (@) EHAAEE (full-physics ) : 7 7 A EHKAEBEEOY 730 K 3 OFEFEA

- (

~
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- (ki@
~7

) EHALEE (full-physics 1) : 1T D EHRIKRBEOY TN R 5 OFZEA
LD TN 4.17-1 (R TREE L D KREWIEEA,

~

- (3LiH) HEHAAE (full-physics %) : 7 7 LA EH LSRR E O blended albedo (G

(4.17-1) 7 1.0 L KXWEE,

o (3:3m) EHALEE (full-physics ¥2) © 5 T AEHRARTR FEE 0 Hh 2 1ih &U T 358 HAE A3

RIGAFED ERIE S LU I FIRIEIZE L7256,

- ([EA) EHAE (full-physics #5) : 7 7 A EHEKRIERE ORR5MAO DFS 78 1.0

LV /hS0Ea,

RO OFEFOINE 7T 7% "Good" L35,

blended _albedo=2.4-0g —1.13- 0y, (4.17-1)
nalbSB—1
0.5 (aSB,l T Agp nanss ) + z Agp ;
@ = (4.17-2)
nalbSB —1

#4171 SWEHELE (full-physics #) THW 5 BfE,

- FTS-2 SWIR L2 FTS-2 SWIR L2
Vo1 V02
TN R 1 OFERAEANRT MO Y 1.5 1.8
TN R 2 OFRFEART hLO T - 1.7
PTNR 3 DFEFEALT hLD R 1.6 2.0
TN R 4 DFRFEANRT FLD T - 2.0
TN R B DFRFEANT hLD T - 1.8

4.18

FTS-2 SWIR L2 ASLFEYRERETOS IMERLE

1 7 H%r® FTS-2 SWIR L2 #%4LEL (full-physics %) OMBLFEREZ . WE 7 7 7 »N

"NG" Th o HEHZRE, BUIAR O HDF5 EXO7 7 A VE LTHIED Y £ —~ > k
THIT 5, HEAI 3.22 HAE, Yu¥ 7 hoT7+—~ v ML 1.2 i (5) EERE
F9EHT GOSAT-2 Y m &7 77 A N7+ —~» FatE (e ¥ 7 M§) & 5 4t
GOSAT-2 TANSO-FTS-2 SWIR L2 4 J AR AKEE S n X7 v 2BHBOZ L,
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5. FIITYXLKEE

FTS-2 SWIR L2 BT )V TV X AOMGREL, EHEROT — X EA27HI+25 Z & T3
i %,

BEEH OB 7 DEH KRR E T — 21X, RERFEN 7 LBy bV —27 (Total
Carbon Column Observing Network; TCCON) (Wunch et al., 2011) #=E£& L CHIHT
DA, M2 L A REGEM 7 2 =2  (Comprehensive Observation Network for
Trace gases by Airliner; CONTRAIL) (Machida et al., 2008, Matsueda et al., 2008) (Z
L D7 EZED LR - TREORET —ZhoiBE Lich 7 M PHKERET — 270 L
HOFH L, 7 — 2 EEFET 5,

Flo, Zun 7 g VEBICOWTIIMERE Y e X7 N EHAERET 52 L TEORY
M2 R %,
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6.

BIRENG - HHEIR

FTS-2 dE@EE RO —iE FTS-2 SWIR L2 AHFHICH LN UM L-b D%
HW5, FEfiE#E 3.3-1 R 2) 280z &,

4.4 B BEOEEIE, 4.5 8 RCABLETIX, FTS2 @/ A2 siE,. Bt
WL & WA IELR Y P Rt e S RATH—Th b Z Lauifs LTWD,

4.5 i BRI TIZ, A =2 AT A—% V) 1THFNESSEHRTE S,
=2 AT A=%D Qi Uy IL single-scattering Tl TREHZE ST 515 (X
(4.5-22)), P fR)CHcsr & S Rty DREERREBOBEWHER TE 5, X (4.5-14) ~
(4.5-21) DIREL Apis ~ Dpis OIEEARIFIEDN BIALFE T OFPAN THRHETEX 2 ERHE LT
W5,

4.7.2 fi ALPRSEAETIE, FTS-2 BN OEMERILCE D &9, #iF % Lambert [
ELTHA-A TS, o, B A7 hL & U CTREE RBLANEEEE 2~ kL% H
W5, BEHLEE (SIF - proxy #£) TIEE - =7 1 Y V% EHALEE (full-physics
15) CTHEEAE L TW5,

4.74 W 74U — RET A THO T DA EGHRE T 27— F pstar TIEEATEK
REBE SN TWD, Fo, MEBHEEHEOD, E - =7 1 VL OBELREEIL
YT RN TRIBIEITE 5 2 L &Rl E L, BUEHIBEET, 7o 7 uvdlk
BEPE (TR K DR DA EBE LIfifERET Vv ET 5,

CORRICEE SN TWD FTS-2 SWIR L2 V02 (2 BE 3 2 1 # o i H & 1
full-physics {EIZRE S D,
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