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Study of Retrieving the Aerosol Size Distribution from Aerosol Optical Depths
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In this study, aerosol size distributions were retrieved from aerosol optical depth measured over a range of 10 wavelengths from

250 to 1100 nm. The 10 wavelengths were selected where there is no absorption of atmospheric gases. To obtain the solar
spectrum, a home-made solar tracking system was developed and calibrated. Using this solar tracking system, total optical depths
(TODs) were extracted for the 10 wavelengths using the Langley plot method, and aerosol optical depths (AODs) were obtained
after removing the effects of gas absorption and Rayleigh scattering from the TODs. The algorithm for retrieving aerosol size
distributions was suggested by assuming a bimodal aerosol size distribution. Aerosol size distributions were retrieved and
compared under various arbitrary atmospheric conditions. Finally, we found that our solar tracking spectrometer is useful for
retrieving the aerosol size distribution, even though we have little information about the aerosol’s refractive index.

Keywords: Sunphotometer, Aerosol optical depth, Aerosol volume size distribution, Bimodal size distribution
OCIS codes: (010.1100) Aerosol detection; (010.1310) Atmospheric scattering; (010.3920) Meteorology

Ofloi2E &SIZI0|S 0|8t Ofol2E FI|E= =& AT
H=EY
e I ES ]
© 34158 el FAT SAR 125
(0184 69 5% W2, 20184 79 62 Y WL, 20184 79 62 AR )

£ AFOHE 250 nme} 1100 nm Aelof 9Lz 1071e) SN e) ool ot Zlolg olgstel ofej2 el 271 ES
Jukshe APE FAStTh 10749 e Fa o)) 7hao] E4aa MES T S sobd Adshect. gleke] Aul=
B2 Q71 SN i RANLET HEANE FHon AAHOZ P AHEAL, & GAE o8N & Bot Fols
T ko] FAt F719) ARkS AASle] ool Ee] Fet AolE TR oY BES A ofoj2E 27] HEE A
she dTEES ARKIAT, FAE oA 77 ololzEe] st 2|5 olgslol tlerdt Qlele) diy] Ao 1 Ar|REE
SAksta WlwstGith ol Foko] & AtollM ARERH WHEN AXEl nAY A A7) 225 FEsted e 782
Ao wekshert

Keywords: AEErE, oo Bslzlol, ool

wa) 2|8, o9y 2] BE

OCIS codes: (010.1100) Aerosol detection; (010.1310) Atmospheric scattering; (010.3920) Meteorology

LN 2
AR A7 7)ol Bid dRes BE Aol
Aol diidol =il 58] Aqtrela WAs wAHA=
O AR ttET O Ar|REE by 9z Wik w
O FRE B0 O B sk ﬁ% 71% avks
983, e ddE FEshs Hlole W Fasich nAEA|
o] A7of whE R o] FakE) 7]?@‘“, 71

TE-mail: dhkim7575@hanmail.net, ORCID: 0000-0002-1322-0032

pAsH o o Fawst ANY 1 278 2
Ul Fod Zom FoE glrk o) of
2 A2 w9 Hug uAwxe] Ak EH| PMy,
PM,sO 8 T2a 7H4 o] PM, 508 1 A ¥H%
epHa Qe A A QA Faol o FiEw 9]
uj o]t o]tz e Aapo] | Rulo] EAjstEietE <)
o] Z7(AA)e et BASH, 15 Beld garo] get
7] wjiolch. E3] Z1FstelA mAHAL APHoRE

rﬂ

Jzi

a3

shi a

flo

Jo o M

=

o
E3]

Color versions of one or more of the figures in this paper are available online.
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Fig. 1. Direct and scattered solar spectrum.
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Fig. 2. Atmospheric transmittance characteristics of atmospheric
gases from 200 nm to 1100 nm.
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