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Table 1 Summary of space-borne instruments for CO, measurement in thermal infrared band

PEREE AR \ ‘ FREH it yE . N \ 23 [ 7 Pe -
A %ot ] . - B e SRR TR . I E/km
R ot (%O (A F £ /km
) 600—3030 cm ™'
IMG 1998 R 0.15—0.25 cm ™' 22
(3.3—16.7 pum)
AIRS 2002 S 3.7—15.4 pum A/AX > 1200 <0.14—0.35 K@250 K 13.5 1650
TES 2004 T 650—4350 cm ™' 0.1 cm™' 5.3x8.3 182
2006 ( Metop-A ) X
TASI T 3.62—15.5 pm 0.35—0.5 em ™' 0.1—0.5 K 12 2200
2012 ( Metop-B)
9.14—15.38 um 0.625 cm ™'
Crls 2011 T 5.71—8.26 um 1.25 em™! <0.1—0.25@260 K 14 2200
3.92—4.64 pm 2.5 cm™!

1996 4 8 J, J ik Xf 3 WL P °F & ADEOS
( ADvanced Earth Observing Satellite ) & 5 T} 25 , #525;
TiZV 6 BRI E AR T3 & i1 IMG (Interfero-
metric Monitor for Greenhouse gases ) &5 — 1K H K
JEE LI 75 = AT IR AR PR 1% 22 38 v Dl i A R
AL IS o IMG (R A AT 55 32 B2 A5 0 D o 2% T
T R BE 2k KRR 4 4 CH, (H,0 N,0.CO,
O, IRA FLETZR (Ogawa 45,1994 ; Shimoda Fi1 Oga-
wa,2000) . IMG TEH] 1 2 385 70 P A% s T
I B S ARSI 4 ] 471 ( Clerbaux 45,1999 ; Lubrano
< 2000)
2000 4ELLUE , FEBR b RESLIT e 1B X ks B S
G TR AR R SRR (9 B 2 i YGE BRI #% . 2002
RS H L REMIZE MR (NASA) (1 Aqua TLR K4S
B, H R RARELAME HE & gs AIRS(Atmospher-
ic Infrared Sounder) #H7H 2378 4~ 18 ( [5] o4&
T NOAA Ay 5 ¥F S i #5  #% AMSU Advanced
Microwave Sounding Unit) , AIRS J& #2349 M (&
AR Bk FHEL MM 3 6 HOR | 38 18 0 LA
650—2700 em ™" ZLAR i X 3, AIRS #9122 H iy
JE T AR AR 7 A R AT, £ %o vt J2 T B
JER LRI v A R (1 km X3 2 IR R A B
1K), DR e RS0 2 0t o 0 32 (4 I 2 i
Oy A AT IR A A IR ) 10% 1 HER )
( Aumann %£,2003) , #R#& Strow F1 Hannon (2008 )
IBIFFE, ATRS 1 CO, M EETE N 12.6 pm, 7EFLEE

SYROI R 222N 0. 1—0. 2 K, CO, LR ZEZ N
3—7 ppm, 2004 4F 6 H A G Aura TDEFEE T &
Sy HE R ) R #5 TES ( Tropospheric Emission Spec-
trometer ) , H; 3 BAT 55 S 450 5L 48 LU R AR 480 A1
THTA RIIR AR 25k A . TES B8 1 KR
ARl S2OULI P A 7 2, R LA ] B S0 Xop 3 U2 AT O
FIREAUE, HET, e Tk 55 s 17 b If B A
TRAURE JKIR L0, ,COCH, FI CO, R LU e =
EAROCFIEEE S o R, B — e 5
77 i NH, FI CH, OH ( Beer 45,2008 ) 8 I 3% A7
KA, TE 2006 4F 10 H A= B IE LR DA
METOP-A |, #5288 1 SR — QR DL 15 R R
IASI( Infrared Atmospheric Sounding Interferometer) .
R IRAR AT A R 2 58 00 (8 B AR 4535, AR
3.7—15.5 pm JEHI N IEA 8461 Nl 1E , 61 3 B
RKEEIA0.25 em ™' FEMH ] AMSU XL Bk (= A
PATITIE S  TAST AT AR AT 15 pum e 52 80 37 J2 o
)2 CO, &g, 2011-10-28 , 36 [ [ 5 il 55 7
TEWI#& H Suomi NPP( National Polar-orbiting Part-
nership) 525 o #EEAEIZ DAY R EDEIELL
AME AL CrIS ( Cross-track Infrared Sounder) $2 4L T
1305 AMEHEMIE . B AIRS JRESE B A AR
Jo7 VBT s it R 240 ) DR A T R B U ) ¢
Bho 2012 49 A ,Metop ZRAYEE 0 TE & BT R,
15 Metop-A AH[F], [RJFEAE 2K T TASL A AMSU 28485, 5
Metop-A Hi5 S HE B Z A GOMTERL
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U GUEAR R - A= R IR R 2 X7 UK & il
mES R PRE B T E A TP 0 R
2T 4k 43 61t TRAS ( InfraRed Atmospheric Sound-
er) IXAE AR E T CO, BYWLINIE 15 , (16 5
By PR AFEAN I o BURAE N (2011) 193 T TRAS
PRI KA CO, ¥R B 1Y AT AT M, d5c s vl 2 B R
CO, WEALALALH 10 ppm,,

2.2 EANSHIBEERBHLE

F T MR 3 R R A AR T A IR £ AL
GNP B PR A S AR S AR R ISR, £ R0 X AP I 30
Ho)Z RASH TR 2 T B AREL A ot 1 AL e
TR HLZR ) CO, R, [A 1, 2000 4FLUG , LT 2L
NP BT K FH S S 4 A3 0 2 1 & T CO, R0 2K

FFTE) T %, W 25 ) ESA ( Buropean
Space Agency ) fY SCIMACHY ( SCanning Imaging
Absorption spectroMeter for Atmospheric Cartogra-
pHY) . H &K i) TANSO ( Thermal and Near-infrared
Sensor for Carbon Observation ) F13& [E 4 OCO ( Orbit-
ing Carbon Observatory ) &5 i I IT 21 738 i 1% Ji& 4
(£ 2), SCIAMACHY ( Burrows 2§, 1995 ; Buchwitz
&% 2006 ; Buchwitz, 2007 ; Schneising 4%, 2008 ) #4 25,
1 ENVISAT( ENVIronmental SATellite) & I, T&
F2002-03-01 3 &5, SCIAMACHY FJiit H )
SN T EGEE AT H Bk O (iRt )Z P A
)22 ) iy 3 Ak 2 ok 2 00 B A, DA S N 2R 2 F
HARAZ A XS b BROR M TE 2 W, 1A AR 1Y OG5
B3 Y AL 45 52 Ah-7T WoOG-IT 2050, T 2041 i B
# 1 CH, .CO FI CO, MMt Bt

*2 RLASMKEE CO, DEERBRERESR

Table 2 Summary of space-borne instruments for CO, measurement in shortwave infrared

HREFE b . ‘ LR % i i . e 2R _
o ghpntE o e s e {58 S R FE/km
& A Va1 tiA) (P BED (B F ) /km
SCIAMACHY 2002 S 240—2380 nm 0.22—1.48 nm(GT£r4h)  >240(E4r4h) 30 x60 960
Band1 :758—0775 nm
Band2 :1560—1720 nm Bandl: 0.6 cm ™'
TANSO-FTS 2009 T 120 10.5 790
Band3:1920—2080 nm Band2—4. 0.27 em ™!
Band4 :5.56—14.3 pm
Bandl :758—772 nm
) Band] : 18000 >300@ Band2
0C0-2 it 2014 SEHE Band2 :1594—1619 nm 1.29 x2.25 5.2
Band2—3 ;21000 >240@ Band3
Band3 :2042—2082 nm
Bandl :747—773 nm Bandl: 1.7 em ™'
CarbonSat 2020 4E DLRT T Band2 ;1590—1675 nm Band2: 1.2 cm ™ RN 2x2 240/500
Band3 ;1925—2095nm Band3: 1.4 cm™'

TANSO & B A5 8T H A MR = AW T2
5 GOSAT ( Greenhouse gases Observing SATellite )
( Yokota #11 Aoki, 2004 ; Yokota 4%, 2009 ; Hamazaki
4,2007) , A5 PIRR ) : —J2 B GG o B
B AR G 1% AL (TANSO-FTS) ; 55— g =/ Ui
4% AL TANSO-CAI ( Cloud and Aerosol Imager)
TANSO-FTS it & 1 4 A i I 21 403 3 A 1
ALLHMEE . TANSO (AT 55 S 7E KI5 20 5
AENTERILIN 428k CO, Fl CH, WS 10 15 1., ik
HEBCR A 2 B , P B RMIF N Lk — 25 T fi
B RGBT 2 /b CO, .

OCO P53 [ [= ZZ M 25 L K Jmy b BRBE 2 F 58
Z IR R GRS R R) ESSP(Earth System Sci-

ence Partnership) , S W) THRIPRE T 2009 4E & 5 K,
0CO TA L33y A ZOW I 2 7 2254 3 Sl
FR 23 BRI E S A ( Crisp 45,2004 ,2008 ; Miller
45,2005) , P KA 0E 0.76 wm (1. 61 um
2.06 wm, KT L0 AME TE W Z KA = R
JR AU R i B, OCO 5% 1 i T3 2 14 %5 45 WL
DA/ 52 e 15 22 , R TG WEI , A A4~ 4380 75 %f
RHBTE | 3 km® A/ X IR, 3% 5 GOSAT £ 85 km’
WL A R HE B AT AR R #. 2009 4 OCO
RS RWE , B T 2014 42 L5 0CO-2, FE[E T
RI7E 2020 4F 22 7if & 5 CarbonSat, 25 [8] /3 3¢ 2 1A 3|
2 km x2 km, I B AN (A w5 %, 4 (5 e 1L,
A 240 km F1500 km PP RS T 5, AR R A
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1 5 ( Buchwitt 25,2013 ) ,

] 204 R AR T R IR 1 A T F o
TAE. hEB B B G A DL S Y 3 58 T 7
JEM 3 SCH AR S A A58 AR Al DL v [ B2
B LU A 5 DU 90 i 70 25 [R) &b 28 0635 H R
(SHS) J5 T J (i S Wi 5% T AR S, A v [l J i 21
HPELEL CO, WM TARER AL T H R S F, i E 4k
AR WAL 2 52 56 TR (B 1AL, TanSat ) 3151
T 2015 AR5, ## T R OEIE R COo, St
WAL = 5 S A 4 AR AL, Horr CO, St
WA B A 3 Aot iE . CO, 55 Mg i Al il i
(1.594—1.624 wm) CO, B8 W U+ 38 & (2. 042—
2.082 pm) A1 O,-A W W7 i (0. 758—0. 775 um)
(X% 55,2013) o o[ g 43 HE o0t HOULI 2R 452 > vh
AT 28 0 21 90 AL R

2.3 EFHATEERINER

B3 3 AL AR RN CO, HRAAAE— & 1Y )
B, 51120 Re P AR AT b iple B kA7 400 1, SO 00 K 43 7
T AR B2 FEAE A D 2, T HLROHORS B 3Z I
VRS R el 5 2R AT 21 5h e Be it A7 CO, 0 i,
=R ) 22 U BR A CO, B 80K JEE Al 9t —
AR o 9 T IR R AR 2 18] Ja #R AL 2R 47 37—
RE R CO, WOL M W & 3 2h & B AR5,
NASA % F 2013 4:—2016 4 & §f ASCENDS
(Active Sensing of CO, Emissions over Nights . Days
and Seasons ) Z fuf , B Bt fd FH CO, A9 1. 570 pum
W B, LK O, 1 765 nm 4 W W iEe Be [m] 20 it 47
WL, I 5T 2008 4E—2011 4Ei#E4T 1 5 WAL
IR AT 7R WAL & & EE B CO, By S A
RERT LIRS 0.3 ppmy., KKHIZS ] JR &I E 2015 48
K5 A-SCOPE ( Advanced Space Carbon and Climate
Observation of Planet Earth), 3k FH 1. 57 um #l
2.05 pmiy CO, Wi B, A 114l k47 8] 22 1
28 SRR BE PRI

3 TAEK CO, FikitE

RS A% A 48 5 T 1o JR A 1 ) ) B
il 7EZE KRB AR DL B P | B a1
& AT LA I A S A i ) B A T PR
THEC A e AT Ak ) 0 A 5 3 o B i 3% Dy B
A, 20 KR , Ak T J5y 3t 34 7 1 A AR 2 et A
TR AR TR ARAT B S AT AR 3K O T e A A%

gy 7 AR
R(v;,u) = e(v,w)B(v,,T)7(v;,p.,u) +

LZB(UMT(]))) a7 (v;,p0)

dp +
ap i

(?T* (Uf’pnu’/'l/,)dp
ap

1= o) ][ B T())

(1)
A, R (vy ) A O R v, AU K T0 £ 4% 5%
K I P 4TS RR 5L R B (v, T,) SR MR R
&R T, 5 B s pR, & (v o) 3R HERR S 2R
(v, p. o) A DACHE R B R A2 T K A% i %
or" (v;,p,0,0") =ar(v;,p.,0)dr(v;,p,, —80)/
ot (v;,p,0) LT B R ) p & BE RSB 2%,
ot (v;,p,0) NSk p BIRITAYELZ;p, AR
FET7 " AR TS 4% 5% A
HIZC (1) AT LU Y, A% IR 422 WAL 1Y) s S0 5 B2
i 3 Ao A R RS R E By EATRS AR
ST AT S 28 b 3R I IR B3k A% SR 0 R O . R
WL AN B, T RAR B B 32 1) £ R MR
(R PR S o 0T RAUR 1 AR SR B i, T 20
B b e 2 0, 197 G b 9 UL JRE | L A O R RS R
A DL R R AR B NI B8 JBR 2, DT KA 25 3k 32
PR MRV FE 2 T) B bR AR G R 3 3 X o O A%
Ty BB R 15 RGBS AR R S
M B 22 8] i AR T8 o HLJE SR M 4 S A% i 7 72
J& T 55— 28 Fredholm FHRJ3 J7 R [a) 1, AT |2
SRS ], & ME—f# ( Rodgers, 1976 ,2000 ) , FLfi#
LR ANERE 1Y, W00 S 1 F00/ DN 1 158 2 7 S T v 23 B
Ko HETEAM A CO, T2 ™ & Br 2k H #Y 5 i
HELHAEE L 3, CO, TR EFEFEI N
A PR

3.1 ZBWHE*%

LRI A R B WL AR AS HEA TN 25, il A
TSI e T A A T B £ b 3 L R A R AT
IR RS TR, B B s A THRCR . HAT
eI vk 32 B AR Ge v 0] U9 07 ¥k A 22 1) 46
Vo USRI R S e S — 41 fE
BEARFA R Z=755 A [a] M i B0 R AU R AR A 5
YR T i) 58 S A A X 0 2 ) AL e ) 2 = 5
Wil o 2R TVE BN R T AR I A S 1 — e 4
PR R BORIER 2 AG S . X AR A — 22
SIS, Bl A SRk R AR I e U5 iR 22 4% i
HRE o 2000k Y S 25 2R m] LAAE O ) B A Y
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UG ERZ, Smith 1 Woolf (1976 ) #4451 119 77 =
FIABIRA A B2 18 &S, & T AR
T AS BRI B ( F Mo 2 ) B Ge it I H 5 vk
ARG 8 01 U9 5 3, i 5 vk s b 1 R >4
(R BEAIL 5% 22 %8 0] 19 22 $ ) 52 e, i B B T R
R AR B 2R | R ARV BE R I B B4k ((Goldberg
&E,2003; Qu 4§, 2001 ; Zhang 45,2012 ), Sontag
(1992) HE bk WA ] Fsz 768 1] AL mT Al FH 2
A WA FRZE 1) 2 2 B B 28 i ke, PR X R
RU (R4 28 P 2 ] DA% PEOAS i 2 Pk Aol B 2 i 72
A, R IH Pl 22 [0 208 B0 3 A Sy — oy DL ) 28 00 5
EAFEN Tz o ] 22 2 R A I 46 S T R

RN TT 20 48 A% i O e R IR MR AR, A
ity BB BE AL AE B 2 IS A, 2 AR I
HURA I8 T R, (B, T = X A Ah i 5 58
SRS 2R 52, PR O b 2 0 2% R T s Ak A
TRy, )0 Crevoisier 25 A (2009 ) K H # &
W2 53k , M TAST g 23 K0 40 S5 8 4 TRty s X
P 125 5° x 5°/ CO, s, I R 2008 4F 1 [
45 L 5 8 25 1) CONTRAIL( Comprehensive Obser-
vation Network for TRace gases by AirLiner) K174k
Pa AT T LERT, 45 20 AR ] Y i i) A 25 6] 23 A #a 5
PRUA B AT ) 20 1 TR 00 0 6 B, 3 T Sk — 2P
k.

®3 EHCO, IEFRREHEHERFE

Table 3 Algorithm and its accuracy for CO, reversed from space-borne instrument

1B RIS TR PRI X 52 S B A e/ ppm
AIRS HhE XL CO, (JFRER) SVD 43 )5 vk (ReAbAG T 5 E:) 0.5% (3° x3°) , Maddy %5 ,2008
TASI T XAz CO, (k) R TS R G Y e R 0.5% (H¥#{H 5° x5°) , Crevoisier 55,2009
TES g xR CO, (Bigk) Levenberg-Marquardt (55 AL A 7 7%) 2.2 ppm( A48 15° x15°) , Kulawik %,2010
0C0-=2 CO, #ZRA L RALAARTH T Biit 1—2 ppm, Crisp 45,2004
GOSAT CO, BFARALL AR AAt I 3—4 ppm, Yokota % ,2011
SCIAMACHY CO, #ERA WFM-DOAS 14 ppm , Buchwitz % ,2007

3.2 YEREHE
ERAEZE
RATLY PR Ty 2%, WIS B ] LAgE— %)
AL EEHEIR 2 T o Jefd AR pR B, SR 5 R
AN TR) B B G A W A A R B B /MK . Chahine
(1970) By7J7 125 3 B He it 380 i S (85 0L 6 S
EZ )0 22 5 o HEERCER ek 50CA WY A 1 6 {10 HL
REAE X 7345 VAR BT XTI 1 ) )2, 3 AR R 7 A
— AR SR AR A5 R S T SR 1) WL T B E . H
S, o A R R 1Y) 5 9 45 SR O A i o — e, PRI AR T]
AE WL 84 3 — 25 A AT & 2 55 MR 1Y f# . Rodgers
(1976) 5154w 5 i 55 W0 0 4 5 i =2 ] i) 22 5]
5 BRI 2 18] e /N — 3 G 3R, e i 2R A 41 fi
PYRAE— BN Z N, AR5 T Ak Ay 208 0 8
E R IRAL 1, Lorenc (1986, 1988 ) i A Bayes-
ian BS K , 2 0d — e AN HE 45 ) T F Rod-
gers [AIFERYIEARA 2, KT 7307 B LS nY BES
BElt o AT OT B — R A A O -
X,n =X, + (KS,'K, +vS.) K5
[Y" -F(X,) +K,(X, -X,)] (2)

3.2.1

K, X, AWIUR 2k s K A WD 46 52 B 6 RS 8K
ALY — B R, QL TS LU 5 S, WG
LRARZERI P T 22 R0 5 S, WL A R 22 1 i 5
ZEFEME Y P WINER S F (X,) it RS

H i GOSAT i1 OCO iy /= b4 /i CO, #f
KT AAUAG L (ODell 45,2012 5 Yoshida 4,
2011) o FEITLLAMARI I8 18 52 3 S A 2= [ HE
SR o 2= S AT DL ) s R R LR R
PSR A0 I 5 A B v B v A SRR R . T, A
FHEARAAT 1725 S i CO, I, 38 3 Bl e e X 4 Fh
CR RIS B, A — IR OG5 IR B
WL EET 4 RS ICHAR TR B2 A i A 4R 3R .
JE o R P R LA Ak 3 S R 2 IR Y R R
HHE SR 41 DISORT ( Discrete Ordinates Radiative
Transfer) , ¥4 S5 CO, e i[RI S i, SC <
JREFBUSR 2800 AR A AR T

TERRLLAMIBE, HHER I (2) i CO, Bk
TET 6 14 T A A« T v 30 2 7 92 5 400 03 i
AT B, WA /N R 22 W1 DL T A BE AR IIESS 5
SR i, R BE RS R VI A T o34 W B Jr 22
FEWE S, MELLFRAS . Eguchi 45 A (2010) 45 3 T —Ff



6 Journal of Remote Sensing £ & 53R 2015,19(1)

T CO, W5y 2256 MRy 7 i (B2 H i H R AE
ELLAR CO, R3] T . N T se ik iR
AR, RZ R RANE(2) #EAT 28 B 98 A X e B
IR 1 LA B 388 Aim 5 v 45 R AR g M. Suss-
kind % A (2003 ,2006) 2y T /b Se 50 5 53 09 U 7
ZEFRME TSI R 22, W B AU Ak T O kAT T B
1E KR (2) iy S, T2, IF FoK K)S, K, T
HEAT AT BT (SVD) |, 5% 308 A B v /N T — 5 19
(E ARAAE (R T BB A, (15 KOS, K, 1 330 0
SRS o AN A% 553 40 T LA 2 ) SCHk (Suss-
kind £§,2003,2006; Xiong %%,2008) . 5 ik (5
T ) 235 5 g5 R IR b 9 /D X T W) 46 75 5 3 A
UGS SR 22 MRS, 76 B AR (R B2 T LIS 31 31
R T2 SR, (H  7E AIRS X R 28 A6 A U Y
X2 JZ A2 L L AT T A 29,
SERAMAMT W55 5 . Maddy 55 A (2008) 1
W73 S T XRE TR R R CO, WeBE, 5 TRALL I
FA L, HAE M 2 2840 T T AFFEAR S 1) — B, JF H
RILT VR FIRRLZ Z [ ) CO, 5848, i &3 25
(1 3 4k Ak 2 2 i 155 AU 0 A 70 43 00 I 31 Y B 42
KulawikZE A (2010 ) | J& ] A Levenberg-Marquardt
(LM) 535 T TES 88 St CO, BRIt HilkAr 1T
BOIE, B TIEA B R S 10 ppm 245, 15° x 15°
FEEREERS BERECH 2.2 ppm, LM J7 2 4Z.0
St K,S, 'K, +yS, WS K,S, 'K, +S," +H,
Horb H € H B, 591X 0106 75 5ok 22 S, MR
L, B s R AR E T

3.2.2 DOAS &%

Platt 55 A\ (1979) 45 1 1 58 51 iplz B 56 T b 56 00
T F8) 22 43 W2 W Ot i 2 9% DOAS ( Differential Optical
Absorption Spectroscopy ) 3 [ IR SR, BT, X
PR332 T 1l 3 X6 3t J2 AP 2R | ]
SR, EROAR TR I Y B B OK FH O L
RS VNSNS N A DI F N W (3 TR U i =
FA3 2 (R 22506 RO T I AT v i T 2
24X 7% (GOME #1 SCIAMACHY ) YLl $c 4 ) 43 bir i
. DOAS BVER R OAE T RAHGIE I 43 B
ARG AS A 8 58 70 11 i ip 1< G248 2R Ak B9 4, 4R
Je FEERT BE A P A2 A Y FR 53 K Beer-Lamber 3¢
R TR A (Plaw 45,1979 ¢

TEUTLLAMBE B, 1 AR 14 152 A 48 T o o 32
FEs AR AR, R I A% 48 (1 DOAS 5 6 3 A3 H .
RIEMF K 2£ 1 Buchwitz 25 A (2000 ) 41 %F SCIAMA-

CHY fRJ&as 2 1 T I 2140 Bede A Ak DOAS J5 ik,
SR i CH, .CO ., CO, \H,0 F1 N,0 25 %<
1, J5 3k & & il WEM-DOAS ( Weighting Function
Modified Differential Optical Absorption Spectroscopy )
75 ¥ (Buchwitz, 2007 ) 3 53 10k S 4k T i o) A6 284
FR DR A P 3, 8 i B s R A 0, T CO, 1Y F
ok BERIT CO, T2 TR HIRG b XCO,, HAth
FE/INE A T AN R Y B X CO, e B AT Wk B Al
XCO, JZ 18 77 ¥, ] 4N Barkley £ A (2006) 2 H i
FSI/WFM-DOAS ( Full Spectral Initiation WFM-
DOAS) & 7, FSI/WFM-DOAS B3 Z g T 3 fir K,
ARG RS R E AR . BRI SCl-
AMACHY A% J8s WL & e Sz 38 CO, vk B2, [ i)
it P32 R 588 1 UG 0 I R DR 28 SRR VR B,
T2EIOCIEWWCE AR WEM-DOAS 573 22 4
X} SCIAMACHY % 825 L %4 4i8 >k = 1 CO,/CH,
SR E AUA M TE HAE W E . SCTAMACHY {845 11
967 MIEM T T CO, MMM B, Hrh 2 7
JHE T2 B AR IO AL A R A vk L) IR R
JCAE R, 5 B2 T8 LI AR A A7 A T
1t WFM-DOAS J7 345 H 5 6 1t 18 0L I 23l 19 [
.t TER 6 IE MG o B R A 148 nm, fiff
FRIZE T (UL A B0 5 F1I T WEM-DOAS %
U CO, i R & CO, "R Z i 15 Bk
A&, PN b 52 R AR B R B 0 RS = B
D R 29 . S T s JRE V1) 52 0], e %5 3B T A 3
i) CO, ¥ FFEAG B B 2 [ 1k, Buchwitz il Burrows
(2004 ) | Houweling 55 A (2005 ) HYBF5E 45 RKH] - F
F WFM-DOAS J7 ik E4b B SCTAMACHY (4R, H
TICHEA RAORE TE B RN 75 B CO, J 18 A J3E
I, PR R R 22, SRR, —Jr i E 8l T
55 6 JEIH CO, X LI {E AN HE o 405 100 18 N U
JRE AR AR DA R, 5 Ah o 78 A S A e R i X i 4
MRS AR AV I I 2k A5 DR 1 Y MR e A5 S
SERMATHEPER K

FIH B BHOE T IXF 5 i CO, WREE, RN
[F)RE 2 2 73 WO iy JELARL o 4 AR 22 0 W Sk i
Y E5 3K IPDA (Integrated Path Differential Absorption
Lidar ) [R] i % 55 P S0 RH B 1< A 2 BO6 ko, — 3R
BT AR ARSI (B 7 3 Ah— SR T I
SLERAL (X B 55,2011) o X Lo W9 SR B0 9 S A5
Sl TR IR R LA R S CO, YRR, TR
SR R b, WA AR T L R L S SR ) R T I S W)
SR R B S R (S 45,2012)
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PR BESIE MY IE . Crevoisier 28 A (2003) 42
T e e BUER BR 26 7 v ((Optical Sensitivity Profile,
OSP) J5 41 %t AIRS & & A8 2% T35 & CO, [if
FIIEIE B ZE R X CO, Sk B HAh KRS
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X T AN R oSS (1 53 A 2% A /D DR I S 5 1)
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EAEPTE 1S pm BB, B AL E 13 ANiliE
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FEIEOLT L AIRS 76 15 pm BT (Y 5 41 38 i
AR A F) 90 km x 90 km Xt i 2 e AE 5 B2
(7F 450 hPa) fj CO, {5 8., Chahine %5 A (2008 ) X}
XAEVE AT I UE, & S AL AT B A g
FTS( Fourier Transform Spectrometer ) fJ Wil CO, ¥
JEAE [ AN A (8] o A b B ARG — 2, Strow
1 Hannon (2008 ) W & #1| 4] ATRS B — i 3 O J 1
W25 2508 60°N—60°S ¥ 125 /) CO,, i1 i
# CO, JFZ ke A 40l 4 5 B2 5 WL 46 52 B 0
— 2, MR CO, YA . 1% T7 i # g i it
R rh R LR TR A X ECMWF ( The European
Centre for Medium-Range Weather Forecasts) 3¢ 1| 5|
R 1Y 25 (8 2 R R 2k 22 08 2 ih CO, YR
ARG R, Wi e 1 L5 CO, i v i B2 F
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B DB 4 R 2 AR B X 650 hpa FI X JZE
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R TR Ak B3 A 1 22 U 1) DR A4 i A
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Overview of atmospheric CO, remote sensing from space
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Abstract: Atmospheric carbon dioxide (CO,) is a primary greenhouse gas, whose concentration and geographic distribution are

the key points in global change research. Since 1998, space-based observation has been an important technique for the remote

sensing of CO, concentration. We present an overview of the advances in space-based remote sensing of CO,, including the devel-

opment of remote sensors and inverse algorithms, as well as the calibration of retrieved results. We analyze the uncertainties in

inverse methods from observations of both thermal infrared and shortwave infrared techniques. The potential development of CO,

retrieval is discussed at the end of this paper.
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CBERS-04 satellite image of Dongtai, Yancheng

PEIIRERRFIEE ( CBERS ) HPEMARHRERADNEHET ARREREHH  EFEAEEMARNEMESFNESHN , BREH fme
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The China-Brazil Earth Resources Satellite program (CBERS) is a technological cooperation program between China and Brazil which
develops and operates earth observation satellites. CBERS-04 satellite will mainly be used in land use monitoring, forestry resource
survey, water conservancy planning, crop yield estimation, environmental protection and many other fields. The CBERS-04 satellite carries
four instruments: panchromatic imager (PAN) with 5 m spatial resolution for the panchromatic band and 10 m spatial resolution in the
other bands; multispectral camera (MUX) with 20m spatial resolution; the infrared medium resolution scanner (IRS) with 40 m and 80 m
spatial resolution, and a wide-field imaging camera (WFI) with 67 m spatial resolution. The cover image is the fusion of panchromatic and
multispectral images captured by CBERS-04 satellite, which shows Dongtai, Yancheng on December 8, 2014. In the image, ponds, rivers,
roads and fields with different crops can be clearly identified.
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