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Abstract

Aerosol optical thickness (AOT) and Angstrbm exponents were monitored at the KIU site (N35.91°, E128.80°)
during the continuous observation period of 5 November 2010~19 March 2013 using a Microtops-II handheld
munti-wavelenth radiometer. Comparisons of AOT values from the Microtops-II with the Sun-sky radiometer data
from the Aerosol Robotic Network (AERONET) showed very good agreements: correlation coefficients are lies
between 0.98 and 0.99, slopes range from 0.98 to 1.01, and intercepts are smaller than 0.008 at five wavelengths
(380 nm, 440 nm, 500 nm, 675 nm, 870 nm). During the observation period, the Microtops-IT AOT and Angstrom
exponents are Tsy,=0.560£0.351, 0t55_570=1.135£0.445. Fine mode aerosols appear to dominate in the study
region with significant contributions from small particles.
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Table 1. List of data and observation parameters used in this study.

Data Period Coverage Resolution Parameters
Microtops-II  2010/11/05~2013/03/19  N35.91°, E128.80° Point AOT (=380 nm, 440nm, 500 nm, 675 nm,
870 nm), Angstrom exponent
AOT (A=1640nm, 1020 nm, 870 nm, 675 nm,
CIMEL-318  2012/03/12~2012/12/19 N35.91°,E128.80° Point 500 nm, 440 nm, 380 nm, 340 nm),

Angstrﬁm exponent

IS A 2 AL =



slola g i Thibg BAE o188 7] ololzd Fet 57 BE 59

B2 AFLS 9§t CIMEL-318 Sun-sky radiometer
A2 T 779 S4T AR A2
of Tt Al A2 oh53 2t

2.1 Microtops-Il Z=X}t=2

Microtops-1I (Solar Light Co., Inc., USA)= 4538
thoby BabAe] 9o Frig S BHOR A
Zbe 22 37]9] 9]F (10 X20 X 4.3 cm, 600 g)2 7}HA]
3 glon), vmd ekt 22 ARH FHO
2 Qlsko] X|zhat Abdo] Fof WA qm B0l

7Fssith 218 12 Microtops-119] 25 AWsla
o, S710) AN B4 AdAE 2T 4 9
= 33 AMAE AR5 Qth. Microtops-11 A =

@A oF 2% olfoln], F AAS] W AE (Ful
Width at half maximum, FWHM)-& 2F 2. 4nm, 3= A]
okz} (Field of View, FOV) 25%, AE7ke 0158
o} 22 Aoz & A QJth(Morys et al., 2001).

B2E AHRE Ao PR A
et Aw A A423HE(N35.91°, E128.80°)0] A]
20109 11¥ 545¥ 2013¢ 39 19471A] oF 2 5
AL Et T80 gt WL &, U o|FRE U
o7 oF 302N 1A ZHAOE A4 BEE 4
Wasct. BEARL TN} o 20km HE B
ofl ejZA o] fA|stAL JloH, FH A9 F=
AR D 2], 283 49 FE7F AUy 9len, v
A i Hrleg HEde fie AR gddt

118 122 126 130
China /
40 :
38 S
Korea
% B
Japan
118 122 126 130

(a9 2 &%),

Microtops-11 &ZA], €]

%B_O]-Ui /\L7H:H = }

o

380nm 440nm 500nm

675nm 870nm

Amplifier Amplifier Y:y jAmpﬁfier/ Amplifier

A/D converter

Data processor

oo

|_I_I Serial port

” LCD display II i I

Memory

Fig. 1. Schematic diagram of the measurement method
with Microtops-Il used in this study.
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Fig. 2. Location of the Microtops-Il measurement site (Kyungil University (KIU), N35.91°, E128.80°).
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Fig. 3. Microtops-Il AOT as a function of AERONET AOT.
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Fig. 4. Time series of the Microtops-Il AOTs and frequency histogram observed from 5 November 2010 to 19 March

2013.
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Table 1. Descriptive statistics of Microtops-ll AOT obs-
erved from 5 November 2010 to 19 March 2013.

(N 380nm  440nm 500 nm 675nm 870 nm

Mean 0.697 0.604 0.560 0413 0.329
STD 0.403 0.371 0.351 0.305 0.287
Max 3.057 2.842 2.690 3.035 3.280
Min 0.064 0.066 0.071 0.057 0.039

Table 2. Summary of AOT measurements from other studies.
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Site Period Mean AOT (500 nm) Reference
Xianghe, China 2005~2008 0.61~0.99 Lee er al.(2010)
Taihu, China 2008 0.87 Lee et al.(2010)
Shouxian, China 2008 0.84 Lee et al.(2010)
National mean, China 2005 0.69 Lee et al.(2007)

11 cities of China Winter, 1994~2001 0.61 Qiu et al.(2005)
Seoul, Korea Jan. 2011 0.22 Lee et al.(2013)
Yellow Sea April 2006 0.7 Liu et al.(2010)
Xianghe 7 April to 15 May 2006 0.17 (clear)~4.0 (dust) Logan et al.(2010)
Mauna Loa Obs., USA 1994~1999 0.020 Holben et al.(2001)
Greenbelt, USA 1993~1999 0.23 Holben et al.(2001)
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Fig. 5. Time series of the Microtops-II f\ngstrém exponents and frequency histogram from 5 November 2010 to 19

March 2013.

F 9 HF HAape F2 $3ol vehtol,
AOT7} $7Fet Zdt #A7L Q= A=
st 0] Yol 2717k o1 2 oelzgo
'S}Ek(atmospherlc loading)o] Z7}3t A
& Angstrom 2|529] 7]1&5A) ﬁ%“’l
Angstrom A4 ZFE Olygy_an=1.054 %
0.382, Glygy_s00=0.855+0.333, tLyyy_g7s=0.993 +0.368,
G0 =1.040£0.409, cLypy_gp=1.135+0.4450.2 1}
ettt ol flollA AFTHE, di7] Foll vlAl A=
7b SAIR A9l Aoz & 4 Qo
E 4E 5 ofAof X QoA BZH Angstrom x5
= A% AFTZARZRE 2ARE YAEo|t F59

Table 3. Descriptive statistics of Microtops-Il derived
Angstrém exponents from 5 November 2010 to
19 March 2013.

aly=1) 380~ 380~ 440~ 440~ 500~
440 500 675 870 870

Mean 1.054 0.855 0.993 1.040 1.135

STD 0.382 0.333 0.368 0.409 0.445

Max 3428 3.565 2.803 2.625 2.398

Min -0951 -0985 -0.677 -—-0.696 —0.634

A A Go)A 1d o]4e] TEE Angstrom |43k
o WSH oF 09~10 Afol2] gromA, B} AR
Aslsha 2 10 29 g tehhelt. o, B
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Table 4. Summary of If\ngstriim exponents measurements from other studies.

Site Period Mean o Reference
Xianghe, China 2005~2008 0.96~1.14 Lee et al.(2010)
Taihu, China 2008 1.14 Lee et al.(2010)
Shouxian, China 2008 1.15 Lee et al.(2010)
National mean, China 2005 1.07 Lee et al.(2007)
Yellow Sea April 2006 03 Liu et al.(2010)
Xianghe 7 April to 15 May 2006 1.26 (clear)~0.1 (dust) Logan et al.(2010)
Mauna Loa Obs., USA 1994~1999 1.50 Holben et al.(2001)
Greenbelt, USA 1993~1999 1.64 Holben er al.(2001)
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