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The Influence of Aerosol Particles on Retrieval Accuracy
of CO, Concentration Using Near Infrared Bands
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Abstract: The main difficulty in retrieving CO, concentration from near-infrared observations comes from the uncertainty of
light path change brought about by scattering of the atmospheric aerosols. The scattering effect described by different aerosol
models and surface reflectances may lead to different light path changes. This paper aims to study the influence of neglecting
aerosol scattering on CO, retrieval accuracy for different aerosol models. It is found that for rural, tropospheric and marine aerosol
models, the neglecting of aerosol scattering results in underestimation of CO, retrievals at low surface reflectances (<0.1), but
overestimation at surface reflectance over 0.1 and the increasing retrieval errors with increasing surface reflectances. For the urban
aerosol model, the neglecting of aerosol scattering results in underestimation of CO, retrievals at any surface reflection, and the
retrieval errors decrease with increasing surface reflectances. For typical observation geometry, a surface reflectance of 0.1-0.3 at
1.6um and aerosol optical depth (AOD) of 0.1-0.3 at 0.55um, the neglecting of aerosol scattering leads to retrieval errors of (-0.1%)
- (-0.5%), 0.22%-1.92%, 0.09%-1.46% and 0.02%-0.45% for urban, marine, rural and tropospheric aerosol models respectively.
XCO, (the dry air column averaged mixing ratio of CO,) was retrieved from GOSAT observations with in-situ measurements
of aerosol properties as input parameters. Comparison with ground-based XCO, measurements shows that the retrieved XCO,
(390.95ppm) is more consistent with the measured XCO, (390.737ppm) as compared to that of GOSAT L2 product (389.814ppm).

Keywords: retrieval of XCO,, near infrared bands, GOSAT, aerosols
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Table 1 The SSA and asymmetry factor of different aerosol
models (at 1.536um)

e kil SSA g
iR 0.99 0.89
Xz 2 0.81 0.54
SR 0.86 0.64
I A 0.56 0.90

2 ZREESERESRERSERES T
KA IENT CO, s 38 1 = 2 5 i) 4 R 7 L 50
VB £ 2080 B TE AR I3 (0 NI (R FE . BLARAE 15
B A A B R AR — B O FE AR R
il PH iR 24 HESY MCO, RS« AW IR
Pt (AOD) T EASE (SSAFIAKTRRIAF)
ISR IR LA A ER I BB R DL R LA
2 U E R SRR R &, H R

N Ve w =
RIS o
10%
(QZHHE
8%
ﬂﬁ 6%-
i
T 4%
=
b 2%
X
S 0%
(@)
X —29%
. —=—AOD=0.05—s—A0D=0.1
— 4%~ —a-AOD=0.2 v AOD=0.3
—+-AOD=0.6 —«AOD=1.0
76%-
0 0.1 0.2 0.3 0.4 05
e S R
10% —
(c)ifgE Y
8%-
g 6%1
oK
S 4%
=
b 2%~
X
S 0%
(@)
X — 20/
. —=— AOD=0.05-¢— AOD=0.1
— 4% —4-AOD=0.2 v AOD=0.3
—+-AOD=0.6 —+ AOD=1.0
76%.
0 0.1 0.2 0.3 0.4 05

Hh R

A I A AU 1A o 1T AR IE R
Liot=Lgirt lpseet | st Drscrt lmsct D)
Horp, 1 AR ES KB, BIBAT 4k KA . 1Y
St IR SO R L ANE RS TR0 1o AR
KAJG I E, B Z S KA 14 1 R IR s )
B E AR IR AR RO 1o AR R & R [
S E I AN R AR5 | AUR BSR4 &
R G Xt — RO AR B G s
AL KA R 22 U B AR AR DG . A
BB IR AR, AR B P E I I 65 DL 5
el A 32, RAHUN 0] L2 o 7 U A7
TERMEOL T, KAEEN DA BE 20, 5 B 5 6D 6 AH
b, RS 1) B 0 s 3 | EE RSO G RR A i, 1T I 17
I Clggy Ve Dnsce) 5 EIBIBOGFEIE I
2 18 B RS X A i 4 A B RE B A
AU 5 B R A R g R, 24
H6 Y FLOWTRAN A AR IR (S AL
YT E L W E R T SR EARAOD
(0.55pum> T, KBHKRTA AH30° MK T 40°
INF, 20 S BT, COLFE MR B I TH0RS 1 i M
AR . S A SR ARG B L3R 2,

10%

(byXt it 2 7
8%
qy 6%
oK
o 4%
=
2%
X
S 0%
@]
X oo
—=-A0D=0.05 ~~AOD=0.1
—4% —4-A0D=0.2 —+-AOD=0.3
—-AOD=0.6 —«AOD=1.0
76%.
0 0.1 0.2 0.3 0.4 0.5
Hh R S %
0%
s
I —205
b=y
=
e
1
8 —4% A
X
—=-A0D=0.05—*-A0D=0.1
— 6% - —4-A0D=0.2 —v-AOD=0.3
()i —+-AOD=0.6 —<AOD=1.0
0 0.1 0.2 0.3 0.4 0.5

Mo S5 2

E2 o2 (a) . RER (b) . EFE (c) FEHE (d) SBREXEAREFAOD (0.55um ) BRT, ZBSER
R, XCORiE A RE ( EfEA385ppm ) Rtk ST RN
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Table 2 The variation range of parameters used in the
study on CO, retrieval accuracy affected by aerosols
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Table 3 The location of the ground observation station and
simultaneous environmental parameters
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