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Abstract

Black carbon (BC) concentrations were measured with an aethalometer (AE-16, 880 nm) at time interval of 5-min at
an urban site of Gwangju over a year 2008. 24-hr filter-based integrated measurements of PM, 5 particles were also
made at the same site during the winter and summer intensive periods to test any optical loading bias in the raw BC
data measured by aethalometer. BC concentration was higher in winter than in summer, possibly due to increase in
emissions from energy consumption and poor dispersion with reduction of boundary layer in winter. Also temporal
cycles of BC indicate that short-term transient spikes were common, occurring primarily during the rush-hour peri-
ods. A similar feature was also observed in diurnal concentration cycle of CO, mainly emitted from motor vehicles.
When both low wind speed and weather patterns such as mist, haze and etc were combined, high BC concentrations
frequently occurred. The amount of optical loading effect described by the “k” factor showed the seasonal variation,
ranging from 0.0003 to 0.0036. This implies that optical loading effect is not seen at all times. From the comparison
between the filter-based elemental carbon (EC) and aethalometer BC data, it was found that the loading compensat-
ed BC values were more reasonable than the raw BC ones reported from the acthalometer.
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Alel A NO, =9t 714ixtse] AbasiA
Al B3k ew Shin et al. (2007)-2 AHA S PM,,
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= Q16%, HEF 57 52 Aoy vad
Az g grjeqd dAdY Fedds EAslaal
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& TAARE F9 sl BC Akl ARaAz
Abe 2449 BC =4S Jrleted Fasit)
I & 4= 9loh

9471 % BCdlelz2F At e AAZE
o2 FAs7) 8 7H ge] AHEEE A WA
2] gl 7+ d28]E o|4-8F aethalometero]t} (Hansen
et al., 1984). Aethalometer:= ZE]o] $£3% BC YA}
o A} el sk Aoz v ReR AA
stoll Wle] zhs) wishs BC YAte] Aapy=e W
AlZ1e}. 3}A9k # 2ol acthalometer2] A3 heiel] <)
A7} e whel 9JRke] =3}e38) (saturation effect)
o= Qs Wel el BC s=Atolol w3y A
7} vebde] Ba¥) 31 ¢)} (Kirchstetter and Novakov,
2007; Arnott et al., 2005; Weingartner et al., 2003; La-
Rosa et al., 2002). o213t AN 2715 BC U=A}9)
9 A Fe" U] o] Tl ¥ x

> 5 o

mlm 12 R e N oH M o,d
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4ol A3t A7}t gl A=t (Park ef al., 2010,
2009; Virkkula er al., 2007; Arnott et al., 2005; Wein-
gartner et al., 2003).
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Fig. 1. Area map of sampling site in Gwangju.
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Fig. 2. (a) Monthly average of PM,; BC concentration (b) Diurnal variations of PM,s BC concentration for weekdays and

weekends.
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Fig. 3. Diurnal variation of BC mass and CO concentrations in summer and winter,
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Fig. 4. Variation of BC mass concentration by meteorological factors; (a) wind direction (b} wind speed (c) relative

humidity (d) weather conditions.
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- Table 1. Classification of high BC case according to wea-

ther conditions.

High case
BC mass concentration (iLg/m®) 5.78£1.00
Occurrence frequency of yellow sand events (day) 4
Ambient temperature (°C) 55~18.1
Relative humidity (%) 64.0
Visibility (km) 5.6~12.6
Wind speed (m/s) 1.3
Wind direction Calm, WSW
Weather condition Mist, Haze
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Fig. 5. Seasonal variations of average BC concentration with increasing ATN.
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Table 2. Analysis of monthly actual BC data in Gwangju in 2008.

Date Raw BC (ug/m®) Compensated BC (1g/m®) Regression analysis k Deviation (%)
Jan. 19+14 2317 y=—0.007x+2.35 0.0028 ~18.3
Feb. 21+2.1 24424 y=-0.005x+2.45 0.0022 ~14.5
Mar. 27x£22 32425 y=-0.007x+3.19 0.0023 —-154
Apr. 23+1.7 28420 y=-0.007x+2.80 0.0024 —15.8
May 1.7+1.2 22415 y=~0.006x+2.16 0.0028 —-19.0
Jun. 1.6+£09 1.6+09 y=-0.000x-+1.59 0.0003 -1.8
Jul. 1.4+09 1.7+1.1 y=—0.004x+1.71 0.0025 ~-16.5
Aug. 1.5+1.0 1.6+1.0 y=—0.002x+1.59 0.0009 -5.9
Sep. 1.8+1.1 20+12 y=—0.003x+2.04 0.0017 ~10.9
Oct. 3.0+24 34427 y=-0.006x+3.41 0.0017 ~10.9
Nov. 33427 37429 y=—0,006x+3.75 0.0016 ~10.2
Dec. 29+34 38+44 y=—0.013x-+3.86 0.0036 —23.1
3.5 12
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o TOT EC vs. Corrected BC o TOT EC vs. Corrected BC
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Fig. 6. Relationship between 24-hr integrated EC and corrected BC concentrations.
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