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Compensation of Aethalometer Black Carbon Data
Observed at a Gwangju Site
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Abstract

PM, s black carbon (BC) concentrations were measured to investigate the filter spot loading effect in raw BC data
at 5-minute time-based resolution using a single-wavel ength aethalometer at a Gwangju site. Also the elemental car-
bon (EC) concentrations from 24-hr integrated filter-based measurements of PM,, 5 particles were determined to com-
pare with the loading compensated BC values. Close examination of the time-series BC data showed clearly the
“gaps’ when the filter tape advances, suggesting the correction of raw BC data. Therefore, we calculated the average
BC concentration in each range of attenuation (ATN) to decide if there was(or was not) an effect on the aethalome-
ter data according to the loading of the filter spot. A consistent decrease of average BC concentration was found
with increasing ATN values for every month, suggesting there was a consistent “ spot loading effect” in the raw BC
data. The loading compensated BC concentration according to a simple compensation model with loading effect was
1.01~1.15times greater than the raw BC data. The 24-hr average concentration of EC observed during summer
sampling period was about 3% higher than the original 24-hr average BC value and 2% lower than the loading com-
pensated BC concentration.
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Fig. 1.

Relationship between optical attenuation and BC concentration reported from Aethalometer instrument.
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Fig. 2. Temporal profiles of 24-hr average PM, s and BC concentrations measured over the entire study period.

dlolzE el AT} AR AolE ekl
4 glem} wel gsHsh BC FmAtelo] ulARw
A 2k AT wel FAASE 4 (I3t B
AN RS Bed /s uAE BC s
A @l 2la) A,

barn(corrected)=(1+k - ATN) - bary (Aethalometer)
(©)

sk 7] 3173 81 3] %] A 25U A 6 5

bary(corrected
Corrected BC=M

GaTn

=(1+k - ATN) - Mg (4)

A7V K= ARH e B2 Aoln Be4
AvEte] of& vheheh Hansen et al. (2007) &
QWS K SHA, A, dlelzE 3
A 24, 7] delzE AFAT Foll we A



A5 wAA el 2

g2 ssie.

3. dxm  nH

3.1 PM,; ¥ BC sx2o| Azt EM

2008 14%E 8Y7HA 24T 4 FF PMys
BC »=v WEgart 3 d7|Eite] A&
AE Aol sidshe 7ol LaugmPz 7P wigke
v 3¢l 27ugm*z 7bg BA #Se] Heioh 2
2 2- A =277 T PM,; 91Ake} BCe) 2447}
HidsE EEE HAFT PMys A=t PMys
BC gAte] ZAAAHANA oF 1km Hoizl FFAY
FUE U7y A LA #E37 A8 E AEs)
Aek A7 F PMys & s = 253ugm’
(3~106pg/m’) = FZH %o} 5U 717kl BC gk
== 19ug/md(0.5~6.3ug/m’elgloem PM,s2
8.3%(3.1~23.8%)= =}#|5}qi}. 2 2293} 3Y 2
el = W] Ayt skl o] W 4= BC
Hie=t 2474 3.3ugimsl 6.1pgimie)glor

PM,s 2 ek 0] 7.5%, 3.1%%S *}x|3}gich.

)
)

>
=

1 OEL

2
al

2t aethalometer BC Al=2|
H Mg HA
E3le] A3t aethalometer BC #}8.9]
o o)atH dEjel] <l 4Ape] Fart wle
2 (~125)9|4 0oz WHE o, F M=
spotez AAE af, giape] F3hH Foapod e
29 20] 9&e FAshaleh Gelo) WAL B
o e} aethalometer BC Akgell m|x]:= 33hA <l
o] Az EAjsh=A] =y 234 deAE A
Asl7] fte] 2hagk 2w AHESR]
o} o] W& ARE37] fl3te] wiA UMz SAT
BC #}sell o3l 7—1‘7—}9] Hle] ZH)#] (ATN) -r]°ﬂ
A3 BC 928 Hde=s Ao 13 32 &
7hde A7 F °:]?7.—i 3N (6, 74, 84)el
3 ATN ghe] £7}o] uhe BC 3 5=e] Wsts}
aethalometer =7 BC =9} BA % BC ¥=Alo]2]
WAL vehish I3 304 F 1Y) 2471
% 9% 3NY 24 AsNE JdFTE o= YA
BC zt&e] BT AN AHFe] 24x3 IH
74 EC A7} Sl 83 713 (6~84)el Histe

U 1ok

ZA

&‘!“

s

AR O A A

o ml ofl mH D o

b

A3k Aethalometer 21 ) Q) 2} R}ge] BA 575

3= 917] WEeolth ATN 33} 3 BC z=Abo
s|7ukA Aol o8] AAREE HF BC e 9o
714 2] (ATN)7} 0ol A ~1252 =7}& w 2% 16.8
%, 39 27.0%, 49 33.4%, 59 37.7%, 69 3.8%, 7Y
35.7%, ¥ 89 13.5%2] AhAel FAES HelF
Act 6495 Al9JFtaes HREe] 4 M % ATN
Z7lo] uwlgl §F BC 559 7Aool daEA
FZH A o] BEfel] 2l o M el zh)A]
7} ~1259 ¢%s}0:1 e "Ho|z7} Az o A
A BabA el xle] Esled gk (spot loading effect)
o] &x)5}e] aethaometer 2% BC =71 A H7}5
RS 2|3

o] 9} zke] aethalometer 2% BC 52| # 7l
sk B34 ARbaste) =) 4 (99 Bdd
4¢l “K" groll o3 mEoh 9 rFow BAA
ol A3 A= (linear fit)el] wel AAE “K 7He
0.26(6Y)ell#] 2.96(5Y)=2 225 o] ¢lc} Hansen et
al.(2007)= “k’ gkel 0ol HI3HH w7] olojzz:
A= A & el o8 HAAQ S

12

Nl

£ Had DH7l AFAIZe] el A = 33
ARPEA S Beolx AREe] Ads] Ed=] 3l
AeE deili= el K gre] 0ezRE o
A5 aethdometerell ] A3 E A= A5

2% AR AT SAF 2ddEel Qs 2A

oz F5E BAER FAF] sle ez B
sl Q). o]9} 72 7|9 AFANE AL
o528 649,74, 899 b7] de2E A= 7

243l
Aol FA4 3 el o8] JFe
69 % BUl: B 9 A Re 3
o]
;_(]'.

=

M X X 1o
2
)
A
2

ek A 3T EA el oJshH A (3ol ofs] B
CEx: Yya x}o]x glor} aethlaometer
= (7 BA BC A2)Hr}l 1~15% A=
o=z Hr715elt) 59 =43 BC Atz2) A
BA3 v BA BC F= Aloldl| 7P £ Aol
(8 BC At=9] 15% A 7hHE vehisich 64, 7Y
2 849 9 BCH =9 ¥AE BC yxAlo|e] 39
FAAI7E 27 39 2 EFK| el ol Aethal-
moeter 3 ¢ BC AL22 B A3}7] 935l A18-3+
Zrdst A Iy Al A #3538 BC 459
Bl ®oke] wWists 3] EodFd 7|esle

FlO o e
UJ +
O
°H‘

%)
o

o ki A o aft 3O 1% f pe Bk Jﬁ;’éirlrﬂnimi
>

3

J. KOSAE Vol. 25, No. 6(2009)



576wt - AAE - 244 A5A)
24 10
— —s— Average BCineach ATN bin ol | e Origind BCvs corrected BC
£ 224 | === Trendof BCvs ATN —— Linear fit: y=1.01x+0.00 (R*=1.00)
2 T 8
g 201 S 7
£ g 6
5 8
< O 5 i
8 8
£ B 4
8 B 3
© <]
2 o 2
[}
< 1
1.0 T T T T T : . 0 T T T v v T T T T
0 15 30 45 60 75 90 105 120 0o 1 2 3 4 5 6 7 8 9 10
ATN value(bin width=2) Original BC conc from Aethalometer (ug/m®)
(a) June
24 20
ﬁc_‘ 224 | —*— Average BCin each ATN bin 18 e Origina BC vs. corrected BC
= ’ ——— Trend of BCvs. ATN — Linear fit: y=1.13x—0.08 (R*=0.95)
&) — 164
= 1=
2 D
z =
Q
< =
5 8
g °
c N
S g °
m 3 6
9 5
§ O 44
< 061 2
0.4 T T T T " T T 0 T T r r T T T : :
0 15 30 45 60 75 90 105 120 0O 2 4 6 8 10 12 14 16 18 20
ATN value(bin width=2) Original BC conc from Aethalometer (ug/m®)
(b) July
24 14
& 22| —®— AverageBCineach ATN bin e Origina BC vs. corrected BC
% ——= Trend of BCvs. ATN 124 | =—— Linear fit: y=1.054x+0.01 (R>=0.99)
S —
< E
=2 D
z 3
Q
<
z 8
g g
c
o B
@ 10+ 3
%’ 0.8 8
g &
Z 061
0.4 T T r T r v T 0 T r T : - -
0 15 30 45 60 75 90 105 120 0 2 4 6 8 10 12 14
ATN value(bin width=2) Original BC conc from Aethalometer (ug/m®)
(c) August
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