a3 b
B R

20134 ££58% 527 Hj: 2787 ~ 2789

www.scichina.com csb.scichina.com

@( R R ) Jeidil
SCIENCE CHINA PRESS

3 B 12 e WU ol LUy AL Sl LS LR e v
SO S B ARAL )T %

X%, BB, AEie, BEAE, Bkl
 E R B RSP FRFRET, PR S SRRIRE I E S 080 E, Jbat 100029

* BEZR A, E-mail: caizhaonan@mail.iap.ac.cn

2013-05-03 Y, 2013-07-08 5%, 2013-08-30 I fR &

R B AR R ST T I H (2011AA12A104)Fl e [E R 2 e i 1 S 5 B % 35 (XD A05040200) % Bl

% FEE -F_fAsMFRE T E@ T E: TanSa) ¥ 3E 5 Lo # £ e Mgl &
B, LR LS EACE RS R 2R T EE RSN AR Z AN WAL AT
AR o E R B A R AT R BT B AR MR TR PUE AR AR AR AT R G A 3 41 4 RO B O,
AT AR T Bk T B = B AR BUEY 1 8 AR A = S BRAE 3 IR A e (XCOp) RUE A 89 %
", A GOSAT T E WM BAEHATT XCO, th LIERE. HREXMW, MLERFMEEEDH

Kkl
RIE
Nl
A A
TEER

ZE AR B FOK A (1,61 pm) LA, T DLk R XCO, RE 1R 235 %] 1 ppm (1 ppm=1 pL L™). #
B R, FRERFRERGE 20 U LT UARBRIEREN T H, 8RS E®

T EWMAEEE T T Eb A

KA AR R B B S 34 BR
AR T 28 )R B R R o]
B WA PEAR A TS DL R AR RS
X R R A e VR R 1 T ik
AR Wi 2 B Rk 2= B I 3 KR
BRI, 7843 R 1052 18 B i R
TR 4 BRI DXl R R AR Al Bl ok 3 UL
DA B2 A iR R 3 — ok 2 ] R fe A
BMFB. Rk, B (SCIAMACHY,
CarbonSat TV &) 3£ [E(0CO, 0CO-2
TE)PYHIH A (GOSAT, GOSAT-2 T0
L) IEE iy I AR 2 T 8 T T3 SR
HESEARFE R, Ed A A&
GOSAT T2 A M 2009 4F % $HRish s
BB T 4 4, i HA, =
E I e U RS (= I
GOSAT T3 AL LM £5 4 [k £ 5 i B33k
AWk ik, H AT A AR TR A

He (XCO,) 9 WL 45 2 5 F] 1.5 ppm!®
(1 ppm=1 pL L', 43[A).

o 4Bk AR B S TR
T30 75 2 [ 5% R oo kA
(863 IHH4al)E KW B A E Rl 2 B K
WP S T B T U W] SRR, TR
2011~2015 4F58 U6l 5 & 5. $
B 10 SR FH TR U . 58 ) B H AR 2641
R, RS X AR A TR .
AAbf 1.61 pm(353)A 2.06 pm(3R

WSO ) RO T L R A L
SEIKT XCO, BTG B (1~4 ppm)iz
WL v 3 4y S A DA R F g
ANID T 2 S = N R B e )
R T B SR A T A A R Y
FERE.

i F 02 5 K BH A A Xz B 1 £
S 5 50N IR P A A S BT L
K BH S 2% 6 1% i S0 5 33 A7 —
EW AR, R T AR IE G L

1 _EMUBAEEMSNESH
TanSat e BAE I (nm) 3% 4 HE 2 (nm) SR [8] i (nm)
0,-A 758~778 0.044 0.022
CO;-1.61 pm 1594~1624 0.081 0.081
C0O,-2.06 pm 2042~2082 0.103 0.103

SIAMER: X%, 485, BRI, 5. b E EREREN A S50 TR mOG R SO R AR B0 43 BT B AT 5. B4 AR, 2013, 58: 2787-2789
Liu Y, Cai Z N, Yang D X, et al. Optimization of the instrument configuration for TanSat CO, spectrometer (in Chinese). Chin Sci Bull (Chin
Ver), 2013, 58: 2787-2789, doi: 10.1360/972013-518




M 3 0B B 2013F9F8 ¥£58% %27H

G HEE, OCO-2 il TanSat Y% {75 2 0.004
SR 2 B S G R A ) R %) LL
OGIERFES )R T 2, B Nyquist R
FEEHE. 5% 1 BT/, 7E TanSat B¥IE 0.002
B HERR T, CO, BRI 61 o ;
KA R A 1.0 24, HILAEGTE %’t 0.001 ‘ ‘
FREFR IS4 SR D = al i \“’ w h

T 5B R BB S 9 ng‘i“ H ywwwl[mM “ f“ 'w
W, 2% Chance S A7k, W | “ "l | ‘ '
VISR GRS 11 45045 2 25 o 50 (R e 4 {
PRI 2 A 43 B R R B OGS AL T3 0,002
EESULAU\JJ% %ﬁ*ﬁ)‘ﬁlﬁﬁﬁ}iéﬁﬂ; 1595 1600 1605 1610 1615 1620
Zfiﬁﬁﬁiﬁfﬁq:@ﬂ%&njt—n%ﬁﬁﬁﬁ
it A E 0L 0K T2 AR PR 4 0.020 { (b) ' ' ' ]
Br & 4™, e A A Bk 55 RO (1.6 1% CO, ]
) 158 W I (2.06 um) 43 1 2 1 RAER=1
FE4 0.081 F1 0.103 nm {75 17 B FOA Kip=2
DA IO 0 B B 4 DR B, W 5 8K "
(R 24 T 0 TR D AR T o o010
S LE T BB O 3% B K AR X R *
0.008 nm (TanSat G & brAs ) & A
TRAESRE SR 1A 2 B ka
BRI 5 CO, M HE 1978 R Al
E,ﬂﬂ&?ﬁ%ﬁ%@%ﬁ%?ﬁ 0.000 N i
TR T 161 pm BB, i 2.06 2050 | e 2070 2080
um 1 BB (o)

FI B, TanSat NI G HE 4T E1 REFSRRENKZEREER 1% CO,NEEERN
CO, e J& J2 3 52 3 7l ui&%ﬁ%x (2) 1.61 pm P B (b) 2.06 pm 3 B
REERYS I, W 2 PRI RS
B: CO, 1.61 pum R 4G T\*ﬁl_
B XCO, IR LIAF]Z 1 ppm,
FERE R BH KT AR . 3R I B R AR fh (5K
2. TERFESURIME] 2 LI LA, % i
PREA LI /NE] 0.1 ppm DL (B LR). 08 -

] LML i D ke T3 2 D6 3% SRR ] AL ) C
A0 T2 FRE TG T 110 SR R 50 3R I £ 5 Xt
CO, S i Ak, @ B OIS 2
PR FH WA FE T LA 1.61 pum
e BOGTE REEINR, A ALK R AR
B R M. 1) A LS T S 8 X R B
[F) i o HE R N B va B BT T L e e - = -
5307, BRI TanSat 4 I8 AMNR oo L o L o
T H I — 31 GOSAT A ' ' '
WLIEE AT T XCO, IR IR,
GERANZE 2 iR £ 88 1594~1624 nm B2 BREREIRES RN XCO, LEREMMELIBRENKHAEER
W, FEAOEIE B E] 0.162 nm M (SZAW .

0.003

~0.001 5

0.015

LA L B I B B B B I B N B

0.005

1.0 [0 SZA=30°

SZA=75°

o
'S
T

XCO,iR% (ppm)
o o
[N o
T I
11 1 I 1 1 1 I 1 1 1 I 1 1 1 l 1 1 1 | 1 1 1

2788



BEEEE

£2 CO,1.61 pm BHESEFR

IS 2 I8 5 (nm) KA (8] B (nm) I Bt 5 Bl (nm) KAEN R (nm)
1 0.162 0.060 1594~1624 2.7
2 0.081 0.024 1594~1614 2.0

W/ N 55 F) 1594~1614 nm 1 B G RE 4>
PER TP R A AT .

H il Br 2 & 99 Fn BDE & 5 i) —
ALk TR T 55K CO,
WSO, ) R A XU 23 g 7

B XA CO, MR s AR IR T ) )y
Sk, FIH #2548 CO, & &
AR . HFRFIBETE. GOSAT
B %) S bR R LB R B, PR IE—
(AT 8 AR W L B, TR R

T 53 HE RS ASC A T ) 1 A e AR
B2, 3 25 0 S A TR
SRR A7 I L L o R o F) JXUR: . BT L
T Y AR 3 B A ORI LI 5 B 9
FRZHIRRITREE 2 TR 1),

BN

Bovensmann H, Burrows J P, Buchwitz M, et al. J Atmos Sci, 1999, 56: 127-150
Velazco V A, Buchwitz M, Bovensmann H, et al. Atmos Meas Tech, 2011, 4: 2809-2822
Crisp D, Atlas R M, Breon F M, et al. Adv Space Res, 2004, 34: 700-709
O’Dell C W, Connor B, Bosch H, et al. Atmos Meas Tech, 2012, 5: 99-121
Yokota T, Yoshida Y, Eguchi N, et al. SOLA, 2009, 5: 160-163
Crisp D. Recent science updates from GOSAT and OCO2-GOSAT collaboration. GOSAT Workshop Meeting, 2013
Chance K, Kurosu T P, Sioris C E. Appl Optics, 2012, 44: 1296-1304
Cai Z N, Liu Y, Yang D X. Sensitivity studies for the retrieval of XCO, from simulated Chinese carbon satellite (TanSat) measurements:
A linear error analysis. Sci China Earth Sci, 2013, 56, doi: 10.1007/s11430-013-4707-1
9 LiuY, Duan M Z, Cai Z N, et al. Chinese carbon dioxide satellite (TanSat) status and plans. In: Proceeding of American Geophysical
Union 2012 Fall Meeting. American Geophysical Union, 2012
10 X%, BARW, ZIL5. FIAE@HR, 2013, 58: 996-999

(oI e Y S

Optimization of the instrument configuration for TanSat
CO, spectrometer

LIU Yi, CAI ZhaoNan, YANG DongXu, DUAN MinZheng & LU DaRen

Key Laboratory of Middle Atmosphere and Global Environment Observation, Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing
100029, China

The spectral resolution and spectral sampling rate are critical for the design of hyperspectral spectrometer for CO, observation satellite.
From the original configuration of TanSat spectrometer, it has been found that the spectral sampling rate was too low to keep the high
precision of spectral observation in CO, 1.61 um absorption band, for there were undersampling problems in the CO, 1.61 pm-band.
The CO, dry-air column (XCO,) error due to spectral undersampling could be up to ~1 ppm (1 ppm=1 uL L™). Reduction of spectral
resolution could improve spectral sampling rate with little changes in CO, retrieval sensitivity. It was also helpful to increase the
signal-to-noise ratio of the instrument.
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