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Fig 1 Schematic of ground based MAX DOAS principle
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Fig 2 Experimental setup of ground based MAX DOAS
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Fig 3 An example of DOAS fit of a spectrum taken at 15: 08 on 22 August 2008,
the NO,, O; cross sections and ring structure included
(a): NOg2; (b): O4; (c¢): ring; (d); residual
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Fig 4 Results for MAX DOAS in five directions, the results of 8, 9, 13, 17, 23 and 24 August were shown
o s ASCD = dSCD 290 — dSCD o 9o (4)
R NO, ) VCD ASCD
s (51 VCD = ASCD (A%, a,9)/ AMAMF (5)
90 9¢ D . a . ¢ )
NO, ASCD, NO, AMF ASCD VCD,

AMMF



9 2467
SCIAT RAN!! , 500 m
AMF AMF ;
[ . , 6 45 NO, S LP
, DOAS , 5(b) ;
1500 m , 5(a)
LOWTRAN , 500~ 1500 m 5 AMF
70 4
5.0 4 - 90° —= — NO, profile
—_— 50 60 _ :
4.5 - g -
4.0 1 £ 3 504 =
— 20° B -
L 35 5 40 \'\.\_
2 50 2 -
N (=] -
g 30 . = il
2.5 %ﬂ - s
5 204 -..'
2.0 1 T =
1.5 4 i §
1.0 04 X -
T T T T T T T T T T T T [ T T T
10 20 30 40 50 60 70 80 90 o 1 2 3 4 5 6 17
Solar zenith angles/(°) NO,/x107
Fig 5 AMEF results under different solar zenith angles calculated
with SCIATRAN (a), NO; profile used in calculation (b)
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Fig 6 NO, V(Ds calculated for six days (8, 9, 13, 17, 23 and 24 August)
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Fig 7 NO, WD comparison between LP DOAS and MAX DOAS

80

25 - R*=0.969 24
7 R*=0.940 27 70

0
20 + @
50 1

15
40

LP-DOAS
LP-DOAS

10 4 30 1

20

\’L B\AQ ’3\600

é lb 1I2 1I4 1'6 1'8 2'0 2‘2 10 2IO 3IO 4'0 SIO 6IO
MAX-DOAS MAX-DOAS
Fig 8 Comparison of accordance between MAX DOAS and LP DOAS

MAX DOAS NO, VCD ,
DOAS NO, VCD, 4

MAX DOAS R 8 , 15
23 , , MAX DOAS

DOAS

NO2 s

, MAX DOAS LE
MAX DOAS

NO, )

s

NO, ,

MAX DOAS NO, s LP-DOAS R

[ 1]
[ 2]
[ 3]
[ 4]

2 2

R? 0.940 27 0 969 24 NO,

Miller H L, Weaver A, Sanders R W, et al Tellus B, 1997, 49(5): 496.

Friedeburg C, Pundt I, Mettendorf K U, et al. Atmospheric Environment, 2005, 39(5): 977.

Honninger G, Platt U. Atmospheric Environment, 2002, 36( 15): 2481.

ST Fu qi, XIE Pirrhua, LIU Jiar guo, et al( R s , ). Spectroscopy and Spectral Analysis(
2008, 28(10) 2417,

70



9 2469

[ 5] Honninger G, von Friedeburg C, Platt U. Atmos. Chem. Phys., 2004, 4: 231.

[ 6] Grainger J F, Ring J. Nature, 1962, 193: 762.

[ 7] Wagner T, Chance K, Frie U, et al. Proc. of the Ist DOAS Workshop, Heidelberg, 13 14 September, 2001. 1.

[ 8] Vandaele A C, Hermans C, Simon P C, et al. J. Quant. Spectrosc. Radiat. Transfer., 1998, 59: 171.

[ 91 Greenblatt G D, Orlando J J, Burkholder J B, et al. J. Geophys. Res., 1990, 95: 18577.

[10] Rozanov A, Rozanov V, Burrow J D, et al. J. Quant. Spectros. Radiat. Transfer., 2001, 69: 491.

[ 11] Wang P, Stammes P, Boersma F. Proceedings of Atmospheric Science Conference. Published on CDROM, ESRIN, Frascatiltaly, 2006.
72.

Retrieval of Tropospheric NO: by Multi Axis Differential Optical
Absorption Spectroscopy

XU Jin, XIE Pir hua*, SI Furqi, DOU Ke, LI Ang, LIU Yu, LIU Werr ging
Key Laboratory of Environmental Optical & T echnology, Anhui Institute of Physical Science, Chinese Academy of Sciences,
Hefei 230031, China

Abstract A method of retrieving NO, in troposphere based on Multi Axis Differential O ptical Absorption Spectroscopy( MAX
DOAS) was introduced. The differential slant column density (dSCD) of NO, was evaluated by Differential Optical Absorption
Spectroscopy (DOAS), removing the Fraunhofer structure and Ring effect. Combining the results of different observing direc
tions, the tropospheric NO, differential slant column density (AS CD) was evaluated, and the air mass factor (AMF) was calcur
lated with the radiative transfer model SCIATRAN and the tropospheric NO, vertical column density ( VCD) was retrieved. To

ensure the accuracy of theresults, it was compared with the results of long path differential optical absorption spectroscopy ( LP

DOAS), a good accordance was shown with the correlation coefficients of 0 940 27 and 0 969 24.
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Air mass factor
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