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Black Carbon Pollution Level at a Roadside of Seoul
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Abstract

To understand particle pollution phenomena caused by vehicles, black carbon (BC) concentrations were contin-

uously monitored using an aethalometer at a roadside in Seoul during the period of May 19 to 25, 2005. The BC

concentration was highly fluctuated for a short duration, responding to the traffic situation on the road. The lowest

BC concentration was observed between 2 and 5 a.m. The local highest BC concentrations were observed during

the periods of both morning and evening rush hours. Change in traffic volume accounts for the trend of hourly

averaged BC concentrations from the late evening to the morning. Particularly, the slower increase of BC concen-

tration on Sunday seems to respond directly the lower traffic volume in the morning rush hours. From the compari-

son with a previous work, it is concluded that the BC concentration around midday hours might be dependent on

the distance from a road.
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Fig. 1. Air monitoring locations related with roadside measurement.
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Fig. 2. The variation of BC concentrations at a roadside from May 19 to 25, 2005.
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Fig. 3. Box-whisker plot for diurnal variation of BC con-
centration at a roadside from May 19 to 25, 2005.
Upper and lower boundaries of the box indicate
the 25th and 75th percentiles, respectively. Thin
and thick lines within the box mark median and
mean values, respectively. Whiskers above and
below the box indicate the 90th and 10th percen-
tiles, respectively and outliers are shown as sym-
bols.
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Fig. 4. The diurnal variation of traffic volume at the Yon-
hee IC for the Sungsan Road in May of 2005.
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Table 1. Relationships among traffic volume, BC and PM,, concentrations.

Relation parameters

Period of the day

: . . Coefficient of
Regression equation

determination (%)
Oto5am. y=0.00064x+3.69 0.13
BC and traffic volume 5 to 10 am. y=0.00227x+0.78 0.58
24 hrs y=0.00138x+2.61 0.39
0to5am. y=6.2x+22.7 0.49
Roadside PM,, and BC 5to 10 a.m. y=1.9x+37.3 -021
24 hrs y=1.2x+44.5 0.05
0to05am. y=5.5x+233 0.14
Ambient PM,, and BC Sto 10 am. y=2.8x+22.8 0.30
24 hrs y=0.5x+40.6 0.007
0to5am. y=1.01x—5.5 0.38
Ambient PM,, and roadside PM,, Sto 10 am. y=0.70x+8.5 0.36
24 hrs y=0.67x+7.9 0.33
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average BC concentration between 5 and 10 a.m.
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Fig. 7. Comparison of diurnal variations of BC concen-
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Fig. 8. Comparison of BC concentration with PM,, concentrations at roadside and urban air monitoring stations.
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