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Abstract Aerosol optical properties from the radiation measurements by SKYNET PREDE
skyradiometers, POM-01 and POM-02 were compared during the inter-calibration campaign at
Seoul in February 2009. The monochromatic solar flux at the top of the atmosphere (F)) gave a
relative standard deviation (RSD) of 9-10% for both instruments. This comparatively high value
of RSD was probably because F, was determined at short time intervals, in the morning and
afternoon, using the measurements made in the polluted environment of Seoul. Although POM-02
was more effective in tracking the solar radiation, aerosol optical depths (AODs) from the two
instruments were very similar after the cloud screening procedure. The squared correlation
coefficients (R?) of single scattering albedo (SSA) and real and imaginary refractive indices
between the two instruments was around 0.5 but increased to 0.7-0.8 when only using AOD
greater than 0.4. Nevertheless, mean values of the Angstrom exponent, SSA, and the imaginary
refractive index of POM-02 were higher than those of POM-01.
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] QX 2Jule] MRI (Meteorological Research Institute)
o 7171 83k Ut} (Takamura et al., 2004).
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(aerosol optical depth)e] A7} AGUAE g o]

L39S "o} 2R 28-S B3I Dubovik et al.
(2002)2 E-37gollA] AOD, YA, Wzt A& uk
A}Eo] 71—71—_‘,]_ ;<].o] EOI Lq] JJ—UL;H EH o] u:]g],_ Al
HEokth B8HA] EAC] 2xk= AOD7} #HE o 53]
714 AOD (440 nm)7} 0.2 ©]&Fd uw] SSA (single
scattering albedo)®} H-4 &0 AFHE, pn, 35,
ko] @2= zHzt 0.05-0.07, 0.059} 80- 100%E ERY
2Ath. AOD (440 nm)7} 0.5 o|o& 7AXH @x}7}
SAT 2= SSA, n, k2] 22= 2+ 0.03, 0.04,
30-50%3At}.

71710l mE FeAtEe] Aoldl] it A= Fits
t}. Sano et al. (2003)°] AERONET2| CIMEL CE318-2%}
SKYNETS] POM-100PE ¥+ ZA3}o|A4= 670 nm
o4 AOD %}°]7} 0.008Z, 4% ©]3}3Tth. Campanelli
et al. (2004a)S CE3183 POM-01S H|w&lict.
9 FFE AA] Aelle gl wet F 71719
AOD x}om 9.3-18%A o &2 FEFS AATL &
A= 9.6-12%% EUth. AE (Angstrom exponent)«]
2ol e AF T 8.6%A2H 6-111]00E 57%21 8 vk
11-15791= 16%% =4t} Che et al. (2008)2 CE318
7 POM-02Z P23l BE gbdol A AOD xfol&=
1.3% m]eko 2 &gkx|uk AE X}o]& 5.8%3Ath. AOD
>045 dO 2 3k SSA (single scattering albedo)2] x}o]
£ 670 nm ©]3Foll A 4% o]3kd 21} 870, 1020 nm 5
Ao e 7% hE Z13 POM-027} CE318¢l H]
a =9kt

U SKYNET 29E-2 S2vtate] 2gH &7}
olgt] QU E v, HA 7] flste] 2009 1€ 30
FE 2047 Aeogta AAE s S23 (126.94°E,
37.46°N, 300m asl)ollA], 22t Agoje} 352 POM-
01 2o}, Axlthe} g=retie] POM-02 2t 5 4t 9]
71715 35 =39 POM-01L Lee et al. (2002)°]
1998 49 IHEZ A Aol F8HE] BEAJS AL

Y3k, FEE T (20052 FFAY oojE L F
g3 EAS &}om {13t ©]-&-3k3ith. POM-02=
TE3} 37|71 2 ool#iE s 24T & A=E Auy
FEE g U2 2S5 (2007 °]F ©]83)t
o] 2005 12958 197F Ag A olojeiEe] %
g4 BEAS A

ol AFoXE FEHZ7IZ A& POM-013
F=2ltie] POM-02 2R ZAAZEH, (1) F2AA 3
A, ) B4 Wl e o] el AIUARF Ao,
() AL AIZHE AEEE AODY AE, (4) 9X|$
529 (inversion model)oﬂ oI3t SSA, HaT 24 E9
AFE (), SIFF (b w2 Blaetich 71719 o
F3 We] Zfolg EAEHY 7] bE 7I7R 5F

3RS uf Fetd EAJe] AlF F7HS Ay B gk}

71448k 7] Al21 35 (2011)
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27lolg ] e, %] o]F ol uiet el M7
Zl|A AEUALE, 43 AA 7 stollA] el |
3A71H AFAARE 243t POM-013} POM-02 7]
719 b & AolHE &4 9 9 A7 1A
2tk POM-012 HEIZ o]&3le] 315, 400, 500, 675,
870, 940, 1020nm 5 771 ¢S =43, POM-02=
315, 340, 380, 400, 500, 675, 870, 940, 1020, 1600,
2200 nm 5 11709 oS %Xé 3tk POM-012 3%
VA0 2, POM-02€ 6% 7HHo 2 AlddirlE =34
gheh. AgdAbs, ARRrdA }% =434 &g o 302
PACICRE— R

ofojE| o] B8t EAL skyrad.pack v42E ©o]-&
8}04 HYsIT (Nakajima et al., 1996). 315 nme} 940 nm
= 717 0% 757§ PR Fd o835k
ergtom, POM- 024 1600, 2200 nm AFE% ©]-8-3}14]
sktt. A= POM-019A1= 57 2+, POM-02¢14+=

7N g AEE o]kt Skyrad.packel A= Hl7]

R e GRS A% T AEdAP) o7 E
AYE B¢t ) ZHE AODE, AFHAALZRE SSA
ZHE 5& 73} Skyrad.packe] YHAEZEA
2o 7|9k A9 o9, A uxH WEEs 77 7]
R0z AFEe= 1 7Y, 03cem, 0.1 ©] &334
ol AAtelA] AODE SOOnm % (AODsy)olH, AE=
WMO (2005)°] w2} 500 nm2} 870 nm AODE ©|-&-
sted 2] (1)} ZEo] Akttt

_ InAODg,—InAOD5, o
In870—1n500

Or

o
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22. 7§ 11I71

YALE ol&g F8 SA77I= dAE e T3
ofj vk ”*01 7Vseh A7t 9‘7%} TE5°] BolE
__.7gtﬂ— 2= o
21871 IqJ—Er o %L%—Xﬂﬂﬂ ufj-§- %&OPE}. Ehn lL
AT FEAA FHolth

(1) 3% = AUl AOD 370 o)A, Arerda}
AODsy8] ¥ZHA7E 02 oletd w2 Medich A

skl 548 &1 fleiM AR 7 HAg K

= Hoof g dtalslr] wEelt. Ak, 2
B AEE AE o, EFHAE 028 9 AF
T52] Gl AujF ool dloji&e] 545 o}
H7] o# 7] w&Eelt.

(2) AEAAL AODsy & et -3 < (E=AAh) Bk
A i +3 x (FFHAH) 2ok 2 @S A9 gt
(Kim et al., 2004). 225 798 v o2 HH



3x (EEAN) WY v S =AY 92 0.2%el
FFety dFAFozE A& u & HAHZ
ol ofgh BIAdARl e wiAls] f1gk Aol

(3) 30% 7HH o Z2A5E YU AODsy, (3
8] HGAAL AODsyo I AL - 30%-1% F
S E = AELAL AODsw ot 2ol) 574 7H4o] &5
W= 2kl 7k 0.015 olat, (A Zel| wet 578 7kA 0]
OFHA ThEAIRE, AHEAAL £ oF 27 § S EHE A
SUAL AODst o]y duizes 54 7440 4

= Zpol7F 0.03 skl RS gt ol9h He
AR, olojEel o]k AOD W/t A&A 1] ]
stod FEo] JFS wOH AODZL F3EHA Wsh] o
o]t} (Kim et al., 2004; Smirnov et al., 2000). Smirnov
et al. (2000 13 7HA<9] AODsol sl 0.025
7182 59 YT TSI Kim et al. 2004y
AODsy®] 578 7HA2 sdalt dlojei&o] B2 5o}
Alotoll A& AODsy®l W37 & 4 vkal Aztste]
0035 7122 ittt Aadate] 71&
2 Kim et al. 20047 5L 278 7H40] 71 A&
7ARTEH AA S 71Eelth 30 7HA 9] A2 UAl AODsy
of thafi= ool dwkel s A-8-sk3lth

@) HAFTHo=, 4 AA AOD F FEAANE S
S Ao HlEo] 50% o, A= MFTE 3N o
ol & Agdit}, Fa42] AOD AE 4= A|FHe (1)elA
A 2 2ok AR IS 94 ()] x589
Ak} 7ol 50% o] /de] AE7F uiAlENE e T
AvHow P50 FFFo] AA dojei&e] 54
dul7)e] FAgetrial Ateigl 7] wiEel .

(1), ), @A LR 75| &S AL 22,
AALRFE A FoHE] SAo] AR ks #
oflzt 752 T To= A7 HA0] dAsHA| ot
skyradiometer 2 sunphotometers ©]-&3h= B2 A
7 A9l FoHE EHE 2A87] wolth (hitpy
/aeronet.gsfc.nasa.gov/new_web/data_description.html).

3. 24 jl_l.

3.1. th7|a5e] RetdAlZ MED J|7|EH

A7 SAst= ALY} (F)2 thr]el o 7+
He AEE 23 o] FA P (Nakajima et al.,
1996).

F'=Fy exp(=mot) @

Fo= t71P3-exe] AEdatzola, = 7]A1% o
ojel&S &t B3 Frolth mee FeHH 7] 2
FORE leoso= FAHM 0= EF HAZoln. 4
@A InFot mere AF|BRE o]59] FAAAR
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HE FE 7 4 Utk

Skyrad.packol| A= SAFAAIZRE & Lo 4] (2)¢]
Fy AA ol o]&3tt} (Nakajima et al., 1996; Boi et al.,
1999). Fy= AOD A&l 1212 Fad # ol %
717ke] F, M2 REE &4 FE Aee AHT
4 Atk AERONETS] % F 7|71+ HA T shelol9
Mauna Loadllx] AAshH A7|F o2 GSFCY 71719
NEse] o2 7]7]9] Aol o] &=} (Holben et al.,
1998). [42] 10% *Fo]= AODE AH=E o 0.19] 2}0)&
Uephd 4= 9tk (Nakajima et al,, 1996). AERONET®]4]
AMZ BAE 71719 Fy A E583s B 1-2%9]
] old] &gk AODS] B2 0.01-0.02 F=olth
(Campanelli et al., 2004b).

27bo|gt] QB AALHS AFEA FF3n=
A5 A7l 2 (2)2] FoF Fos mA @919] ikl
th 35 #Z717F oA, 252 Yo 233 500 nm
Fy®] B2 POM-01, POM-02 Z}z} 2.71 x 107, 3.05 x
10724, POM-027} 11% =kom At} 583} (=&
FHRHETF) AN 8.6%9 9.9%Z POM-027} Zith.
POM-013} -02&= &4 Wio] 2BR F 7]719] I
A vash] dEe & oy, A xFHA 9-
10%= AODS] &3 AAlE 4 Ut o9 72
HAl= 2ol Agh AgollA] o-d3 052 o]
AR F B dde s FUE A7) Wil
2 Bzt 20014 49Y SeFE 7427MA] 20t
FyE A E Campanelli et al. (2004b)ollA = 274, &
F9] FpeE 2025 % 1072 SA 02 Hale] HalZo)
Zoh, 28y 3Y olF HAES ARG S ue ARt
1.8-2.5%= AERONET# =LA Th=A] &gttt

3.2. 7§ A

Fig. 12 3&5A#5Y F 372 29 19S o=

B2 AAN A AATS & AFFeE EA=H=
QAL 500 nm IHF AODE] Al7HE W3S AuE
Zolth Qo= HAsh} 1A AREH FE =2 9
olEi&e] d3go 2 AODY} 353ttt 14817 POM-01
2 2 A dANRFS SR &g v POM-02+
BE dAtS A8, 28y POM-0294 = &
Al Wst AN Hxe] FEAA FFE ARA
ol e skyrad.packollX] AODE H-8kA] 233l
t}. POM-019M %= FEAA FTolE 13AFE 154]
30277k AOD7F AHA| = ATt 23|18 POM-02014]
TEAA * A sy 2 144 A o dF
AOD7} Folglth EE oojg]&e 9]3te] AOD7}
T AL F dout 144 T2 POM-029] UALF B
3l2 Hol 19| JFgd 7heido] Atk dollA] U
g Rzt 7ol #He AIZF Ul AOD W37l W &
o2 AgE o] wo= FE52] Fo] A LA
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Fig. 1. Current output measuring the variation in solar radiation and the difference of AOD between before and after a cloud

screening procedure on February 1.

oflojai&ER AAHE o= 4
oA dUrteFe] WA E arE
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Table 1 %7& 717t FEAA A, T AODY| AFE59}
34&, 282 71718 AOD9| Xfolo|th. AOD7} &
4% 139 = POM-01=} -0201A Z+2+ 6d ) 79
31 371 W AOD7} +EAIA S TH4sIATh F

Ak FEAA #H4

she gere e

24z} 7.7 A7Vt 7.5 A7b0)
UG w747t s0%st 83%= ﬂ*
& walglch
Fig. 2914 &=
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Table 19]

lom, 31

71718 dHF AODES H|a
AF 71718 SA% .

ste] FEAA T POM-020] 47 A%
AL atdet. AA A wsh R

e T Al

717] B & 370 o) AOD7E FEAIA HES & A AF BF F 71717 elg fAksioh FEAIA 2]
et 6%1-4 AOD 3582 POM-013F -02 247} B Lol W3y 2| vlste] 7544 Fole B2
83.5%%} 91.3%3L A= 217+ 60.8%St 81.8% ATt el AANEUY. FEAA AT dHHo] Fad
6dol tiate] =4 A7 2ARE A3 POM-013 02 643} Fa31A] & 6dol tiste] Ao s}
Table 1. Comparison of data recovery and AOD between before and after a cloud screening procedure.
Number of Data AOD* (500 nm)
Date POM-01 POM-02 POM-01 POM-02
Before  After Rate” (%) Before After Rate (%) Before After Before After

1/31 56 55 98.2 24 23 95.8 0.23+£0.02 0.23+£0.02 0.22+£0.02 0.23+0.02

2/1 130 91 70.0 45 38 84.4 0.45+0.10 0.41+£0.06 0.45+0.09 0.43+0.08

2/3 21 - - 19 - - 1.04+0.23 - 1.09+£0.02 -

2/4 79 48 60.8 44 36 81.8 0.84+0.16 0.84+0.13 0.81+0.12 0.81£0.12

2/6 17 - - 8 - - 1.17+0.18 - 1.04 +£0.18 -

2/8 124 89 71.8 69 60 87.0 0.70£0.12 0.68+0.12 0.69+0.14 0.66+0.13

2/9 34 - - 16 - - 0.87+0.18 - 0.84+0.12 -

2/11 25 - - 13 - - 1.26 +£0.20 - 1.17+0.13 -

2/12 24 - - 11 - - 0.71+0.17 - 0.67+0.17 -

2/15 5 - - 7 - - 0.30 + 0.04 - 0.37+0.21 -

2/16 57 57 100.0 82 81 98.8 0.15+0.01 0.15+£0.01 0.14+£0.01 0.14+0.01

2/17 47 47 100.0 58 58 100.0  0.13+£0.02 0.13+£0.02 0.13+£0.02 0.13+£0.02

2/18 115 - - 54 30 55.6 1.31£0.19 - 1.32£0.16 1.26+0.13

*Mean + standard deviation
®Data recovery rate

sh=71748s] o7 A|219 35 (2011)



Ag5 -2
(a) Before Screening
1.6
1.2
= q £\ /7 0.16
208 \ / 012 §
g [
8 008 £
<04 b
0.04 3
0 —m N [ N EE N - |
S O OY © 99 o vLON
&V I & IV §F §I8S
Date

g - EHF 315
(b) After Screening POM-01
----%---- POM-02
1.6 Difference
1.2
2 0.16
(=3
208 012 8
g [ =4
S 008 £
<04 £
0.04 3
o —= - an =0
TS 2y o 9o v FoOOR
& 7 & 8§ JESE
Date

Fig. 2. Variations in daily average AOD by a cloud screening procedure. Difference is absolute one between the two instruments.
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HA2S A EH POM-013} -02 ZH2ZF 0.40 £ 0.06,
0.41+0.063+ 0.95+0.17, 0.93+£0.142.2 FEAA &
Aol et FFAAE BT Ak FEAA Z
AollA ddizte] A3 ¥ist: & d¥Eo] AAEH
A5 71719] Aozt A= E97] wiwolth 2y
NE S w2t FEAA Ao Aart oE2A
vehd 4 2o} Fig. 19] 29 193} & A% 75
AA Arg Fo| £ 717]9] 2}ol7}t A},

ol AelMe 2289 (1)@ 22 T+EAA
AL ol &st o ofF FwA| vk 1y B
=EEo] thofe WSS Aokt o] el 7t
AL Et} o9 E°1, Smimov et al. (2000)2} 713]73
T 2002y (3) el wHe] SRS Hlwshs il
N SAHCZHE Al HslE ALttt ol
SN E FAMSE BAS AL AEsH oy
sunphotometer®} skyradiometer2] =7 Whajo] &g} &
A3t AARE ZA] Fale] o] 8-8k4] X318t Kaufiman
et al. (2006)2 34 AODZ ©]-835} 3. Khatri and
Takamura (2009)2 YA WSS ZAFSt] #5592
FIFE FHaslshs WES A= stk ohdet

Agste] 5 AA FEES 1S Aol

AL

[e]
ity

33. 71718 &8y 54
+ 7171
s}akA

Table 201 M= FEA7 &
frast 6ol disted 71718 F3hH
v ettt 33He 549 HaEFS
ZRE AR en wetx SA7140] &2 POM-01
o] A7 47} POM-028 T} Bt Al A23AS (RY)
oM} o] F 717] BF AFE7F IS we gt
HFS ALbsle Wote AESIN\TE 224 POM-012)]
AODE H 31 & W POM-022}2] BlZE dF
o] Fof POM-021X % Fre] & wf AERES o83}
A 947] wjFol| AdAAS HER Hapks A
& o8 7153 RE ARE o83
< B3k Fig. 232 €] Table 29|41 & &
At BE 7S vwsiledl, EERE
A5 F7F AL Fle] 7P & olfolth
HA, F83 ZE AEE o4 o] AODY] HFS
POM-010] -02K.t} 0.06 Z3, k= POM-01¢] -02E.C}
2i7F Hl= 5 F 71719 zpelvt #A] ¢kt ey
o] ol B ety FAR= FASHY 53
AODE R 0.999% - &t} 71718 el Aol 7}
AlZ="AQ] EHo] S YEhllE 242 & 4 Qlth

P =EE=1

>,

i

Table 2. Comparison of aerosol optical properties from POM-01 and POM-02*"¢

All Data AOD (500 nm) > 0.4
POM-01 POM-02 R? POM-01 POM-02 R?
AOD (500 nm)  0.44+027  038+0.28 0.999 0.69+0.18 0.68+0.17 0.998
AE (870/500 nm)  0.94+025  0.91+0.27 0.923 1.02+0.12 1.05+0.13 0.982
SSA (500 nm)  0.90+0.04  0.94+0.04 0.524 0.90 + 0.03 0.93 +0.03 0.807
7 (500 nm) 1.47 +0.05 1.47 £ 0.04 0.588 1.46 + 0.04 1.46 +0.03 0.822
k(500 nm)  —0.010+ 0.005 —0.005 + 0.004 0.562 —0.012£0.005  —0.007 + 0.004 0.716

"Mean + standard deviation except R?, the square of the correlation coefficient.

"Mean and standard deviation were obtained with all available data from POM-01 and POM-02, respectively, while R* was
determined only when data from both POM-01 and POM-02 were available.

‘For six days on which daily averages of AOD from both POM-01 and POM-02 were available in Table 1.

Atmosphere, Vol. 21, No. 3. (2011)



316 Z7bol2tr] Qv]E Relol] mhE ool &e] g8k 54 vla

wh AFAALS o] 831 SSASH FHES RES 0.5
TEOE T2 gk 549 B wE 73]
LA} (random error)?] 7HeAdS JAE 4 STk

Dubovik et al. (2000)o|4 %= X & €A A5t AOD7}
2oy ofjojgLre] o] 2o F ofjojeidel] o3t B
g BEAS AgsH 23] AHHRE AL 7
3t} o]ol] w2} Table 29141+ Che et al. (2008)0114] <}t
7ol AOD7} 04 Xt} & Wik tide 2 77| 338}
A EAS A Egit)h ol SSA9 A EC] R0
0708 F=08 A E=olH AEY R*E AODY| H
7 =t AODE] 2| 0.06914 0.01Z STt
HHA, AE, SSA®} k oA 9] ztol= oJxdghd 7t
L4018 7IetelA 37) W EF POM-027} =t} 3
o] oo} H2 zpolE Hol= AlS FA]= HA
ot} 28y} AERONETS] CIMEL sunphotometers}
POM-022 B3 Che et al. (2008)°1 A% SSAS} k=
POM-027} Z1t}. CIMEL sunphotometertt POM-01¢]]
Hlsle] POM-02914= ©37321 340 nm<} 380 nmof]
Ale] SRS FIIE ol&ay] WEd 7FsES A
71 4 el FF AP sttt

4. 20 W HE
Ay doj#&e] FshE EA tig 4ol AX
WA geFst 717171 o 3 uth. AERONETZ}

N ofo

il

|
SKYNET 5 A2 t& 71718 ALesls S vl
7} BEld| Hlste] o AfoM= 2087 FEHS

013} -02&= SKYNETOA & o] &= B3l
=74, 3¢ 5 zol7F & ¥ o2} AERONETH
g4 APER 7)719F A 5E B E] WiEolt)
TEAZ717r Had BEEUEAE o83 Fol A
ZHI= POM-01F -02 5 9-10% FFo2 =9k
o} 2rjoxe] S AR E O s Campanelli
et al. (2004b)ell A Fy Aol o] 8= AFF9] A7+ &4
7t AojA5E AR 001, o Ate] AHE 2
o] A3 MEolA], oA, 259 Ze A7 AR F,
=2 AR WEo 2 AAETh

POM-02°] POM-01¢]| H]slo] YAl Z7go] a3}
Holgo 5 AA 39 AOD EHe ARSIt
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