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Sensitivity for Retrieval of Atmospheric Column Carbon Dioxidé with
High Accuracy

YE Han-han, WANG Xian-hua, WU Jun, FANG Yong-hua, XIONG Wei, CUI Fang-xiao

(Key Laboratory of Optical Calibration and Characterization, Anhui Institute of Optics and Fine Mechanics,

Chinese Academy of Sciences, Hefei 230031, China)

Abstract: Hyperspectral technology is the base for COq retrieval with high accuracy. With the characteristics
of hyperspectral technology and the requirement of accuracy of atmospheric column CO; retrieval, after
absorption features analysis of atmospheric CO2, an absorption band appropriate for research is selected. On
the basis of retrieval principle and retrieval method, effects of spectral resolution, terrain height, initial value
of CO, column and surface albedo on retrieval accuracy are investigated using forward model LBLRTM. The
result demonstrates. that in the process of COs retrieval thoughtful considerations are desired for sensitive

factors above-mentioned so as to improve the accuracy.
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Fig.1 Atmospheric absorption spectrum
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Fig.3 Flow chart of CO2 cloumn retrieval
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Table 1 Input and output parameters of forward model
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viewing in different spectral resolutions
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1 ppm CO; change in different spectral resolutions

F AL 2 km fi 3 RSB Y R B AR A XK
ST HEREREREL, &E&E LR
RN, KT SHE R X B R R H
BRI R E, HEWELTE2KAT
19 km WRSRE EZHMABKELRLH TR, 19
km DB KSR B vk BE AR AL 3o ST H 5 4 5 BE
JLFER M. '

- 3.3 ¥ISREMGIHE

RACEABRRERROTREG. 16 ERE
FRAEKS (USSTD) . & EE F LS (MLS) |
HEASRS (MLW) . TRLFAS (SAW) |
AR E A S (SAS) MR A (TRP) %, &3
BL 76 473 E AR MRS T EALBRIKIE (330 ppm)
NBE W, B 340~420 ppm K 10 ppm # 9
MENWBEE 52 . “EAREL 1 ppm



£ 3 M MR, ¥ ZEABORERNEE RN SRR 213

B, AEZEABIERBE TN EARITE  ARER, RS HRREER LN TRER
SERENEABRNTRAR. RRTP2EAK X WHEGHTENRESGRRF—EREWY, W
RBERM, MARSTUHHEEEN ZEARKE  HEBRBERE KESERAH.

40

30 A

' ! v T v T T T v T T T
-0.30 -0.25 -0.20 -0.15 -0.10 -0.05 0.00
Sensitivity/%

B7 KK SEEENAREEASEL 1 ppm ZEALRE LA BB
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Table 2 Sensitivity of top the of atmosphere radiance to 1 ppm CO; change in different CO; initial values
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330(2:%) —1.64 x 10~° —0.2832
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370 —1.41 x 10-° —0.2717
380 —1.35x 10~° —0.2688
390 ~1.31 x 10~? —0.2659
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410 ~1.22 x 109 ~0.2612
420 ~1.17 x 10~° —0.2589

E. EREEARETEMABEL 1 ppm FIRM I HEREEL;
BRERERS TS EREN 1 ppm —SABRE BN BURE.

3.4 MW EE SBEEREN T EERE. ULEX0.3,
2% S B AR R K AR S Y R St AR gl 0.2. 0.1, 0.05. 0.03 FHATH. B, hFEIOHE, H#
BREESRASEEFEZ L. BHREMAK T  REEERRE, W 1.63779 x10~° ST H &t



214 * K

5 #® 5 O ¥ % # 6 %

A3 MPAMKXAMEHBELRATNEAT AR REL G TH Y B CO, T E
-Table 3 Change of CO, due to top of the atmosphere radiance change(1.63779x107°) in different albedo

RRE  EEEEL (Won2srlcm)

~E BT E (ppm)

0.3(&%) 1.63779x107°
0.2 © 1.63779x107°
0.1 1.63779%10~°

0.05 1.63779x107°
0.03 1.63779%10~°

1.0

1.5

3.0

6.0
10.0

W ZEAABE AR RS SRR EEL 1.63779x107° 1,
TEAMARBERBRGELT, 25X MK ZEARELE.

BRETMH N _EABRELRE-RD, K2
mx.

4 B %

AXETF 007 em™ WHESFHERAM
LBLRTM 1y K48 &t 5 50 69 B (0 A BL 47
¥, SHAERBR, EWBREE. MEkEMGT
BRI BEZNSEXIATRR T ESR
MR, HEMERT REAIZERER
MR, Ko, MERFEEZRNEANEE,
ER—KEWMEHERETLEBLT, FARK
BB XA EARERBHERL, MR
BREMER, KEHERRKKNTR, BK, X
STHEABEEMNARFBEKRSZE L 1ppm ZH
REANERELRE, FRERT, KA
HETEREX 2 km AXSE EZEARBEN
EREE, —HAKEL 1 pom B, WERER
Ei&F] 0.2%~0.3%; &J5, ARK = EMBAEHEK
BT, MEZEARREE R F R
Lt EARER A EREARY, FRIFZER
Bk B, KA TUH SR H ALK
LR REUR, EE AR R BRESE
B R IRE T 1% .

& WoT: B R

REFXRMARFFHEI 558, Ei
HERHENARTUE L, ELFHAILZE
T ERES BT, RESEHRIFEH XL
HEREEE, TR XE TN KESER
BTN . A% SO G0 SO B RR O B T AR A R
BRXEEEASETHE, ERRRELEFZ
AR LES, BEFRETEZERANK
RZEMBRR E T EBE LT,

N

£ 30

1] Climate Change 2007: The Physical Science Basis
Summary for Policymakers [R]. Intergovernmen-
tal Panel on Climate Change(IPCC).

[2] TPCC Third Assessment Report-Climate Change
2001 [R).

[3] Yang Z H, Toon G C, Margolis J S, et al. At-
mospheric CO» retrieved from ground-based near
IR solar spectra [J]. Geophys. Res. Lett., 2002,
29(9): 53.1-53.4.

[4] Mao J P, Kawa S R. Sensitivity Studies for space-
based measurement of atmospheric total column
carbon dioxide by reflected sunlight [J]. Appl
Opt., 2004, 43(4): 914-927.

[5] http://rtweb.aer.com/lblrtm.html [OL)].

(1987-), %, “MEMA, BEHITE, FRF AR E2BR.



