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Retrieval method of near ground aerosol extinction coefficient
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Abstract: According to the characteristics of atmospheric pollutants in our country, the retrieval method of near
ground aerosol extinction coefficient based on remote sensing active differential optical absorption spectroscopy
(DOAS) was discussed in this paper. Firstly, the aerosol DOAS system and its principle were introduced, and then
measurement method based on double optical path was analyzed. It is necessary and difficulty to determine the absolute
source intensity. Here single optical path method was used to measure the aerosol extinction coefficient. The calibration
of DOAS system was used in nearer path under clean environment. After that, the aerosol extinction coefficient was
obtained. Therefore the difficulty in DOAS system is easily solved. Polluted gases and aerosol could be obtained si-
multaneously by DOAS. Finally, the method was applied in field campaigns, aerosol particles, and trace gases were
successfully evaluated in DOAS system.

Keywords: optical remote sensing; aerosol; active DOAS; extinction coefficient

RAFFEERFORHGE, KERSRYC AL
AT ER A N LIRS O £, B EIL KA
TR RS, BARMAYREF N, X—R2S

1 31 &
K S AT A E, MBS

B, THEREFEENETRIERT AENAEF
SRR IR P, RSB U AR
. =HIER. SRR . KRR R HITE
HAERARBERAEEERW, BHERIEES T

AT 2009 4 5 AW,

KRBT EEEHE NLERET AR, HIL,
TP R ARBE BT REA B E, SRR
Hu T R SRR B BT 5 B AT ER S U ST R R
Z—[l]o

ST H: HEPRFB AR EERS: 209057); Z8E ABRBFRES GRS 090412028); LGSR B ARRA5Tm H (%

51 KJ2008A114),



- 70 - HF RSN E ¥R

$23E

E S RBOLE R (DOAS A XL E RS F &
R, SRSESFRRBERAELS . AT AR S
T2 B AR TR M 38 SF S T8 LA K S P VR B A
B —FpOE B IR T P, LUEAT MOBIRA E B
DOAS AR R SL BT 1 K SR B R
e | Py FRAEYE R R A SR B R AR Y, DOAS
A A BT LA R B e 00 9 B A B DA B KRR R Y
BAR, BN ERERERIR MRS Z— Rt
FIH DOAS RGMBSEE, FELX LR, B
B, FIOLH DOAS R4, BHERITEE TARR
B R IERES, AXHEIN T E T 8K
DOAS B ARKEGE H fS AR BOR TE (R B AT
P, HFFAT &M T EBERME LR, REER
8, LEABRA R E, ke S mIBoLY
AR o TR A XT3 M LA RE XL

2 DOAS &%

DOAS RGRE— b — ki s, ALl
=S, BN . B RERNYER R TIKE
DOAS ZGEZHMIERIE 1 iR, FEMATE: 6E,
EEMBER—AMEEERE . ARHE. A0k
£, B, BRIESF DSP RERK ., HATHIEAS
SERISERT . ERABHITENLRAS™ ',

Retro-reflector

Light path L

Atmosphere
Telescope and Xe Lamp “’

L_.{Spectrograph L L Detector | Sampling DSP | | Computer

A1 DOASHETEH
Fig. 1 Schematic diagram of DOAS instrument

RN I(ADFZE RSB R ERIE 1(4)
Z A1 4E Lamber-Beer 223 A LA K0
I(A)=kly(A)-exp(-0, - L) (1)
A k BRERRER, o B EMHLCRE, G5
IR B S IERB I Ogas(A) T FI ST Orayteign( DT IBETH
K Geerosot( Ao

o, (4)= Ogas (D) + Opagieign (D + Oreres (1) (2)

RESERY, HRERLLET DOAS KR

B K. XMNEHE, Orayieign(D), FTLLEZ A (3)
53,

ORayleign (1) = 87 (n—1)> L/ BA*N) 3)

Kb NASSEE, n BITHFEE, L AR, B2

47260 nm F] 1 000 nm 5 B PRSI LA R & 2

EHRREAF BRI, B BIHCRE

AT AR, HIHE THRIEREEIARESE

14 L
12 Aerosol-Extinction
‘5 4 Rayleigh-Scattering
= 104 0,-Absorption (50x10-%)
s 4 I 1,0-Absorption (8600%107)
£ 0.8 I NO,-Absorption (20x10-%)
§ without O,
S o
S
£ 04
4
02

L
=

300 400 500 600 700 800 900
Wavelength/nm
B2 XARKAEREK

Fig. 2 Atmospheric extinction coefficient
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Fig.3 Atmospheric absorption spectrum of differential
optical path measured by DOAS instrument
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Fig. 4 Extinction coefficient of aerosol particles
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Fig. 5 Differential optical density of trace gases
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