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Abstract

PM10, NOx, and O; were measured at six locations, of which each three is horizontally and vertically distributed
respectively, in an apartment complex around the heavily traffic road. Those were measured seven times a day with
two hours interval starting from 8 o’clock in the morning for 15 days during May 2005 ~ September 2005.

PM10 and NOx showed high concentrations in rush hours while low concentrations in midday due to the direct
emissions from automobiles in operation. Temporal variations of O; showed very much similar trend appeared in
normal urban atmospheres.

The spatial distributions of PM 10, NOx and O; showed that almost all of concentrations were higher in a row of
Roadside > Surface at 130 m apart from the road > Surface at 230 m apart from the road > 3rd floor of apartment
building > 15th floor of apartment building > 27th floor of apartment building.

Model equations, which can project spatial concentration distributions, were constructed by combining the
horizontal and the vertical linear regression equations derived from six mean values corresponding to six
measuring locations.

According to inter-comparison of PM10, NOx, and O; with the constructed model equations, concentration
gradients were higher in a row of Vertical direction of NOx > Vertical direction of PM 10> Horizontal direction of
NOx > Horizontal direction of PM 10> Vertical direction of O3> Horizontal direction of O;. Why concentration
gradient of particulate PM10 is lower than that of gaseous NOx is in question, and should be studied.
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Fig. 1. Sampling site of this study.

Table 1. Summary of the experiment.

Experimental site

“G” APT, Wolgye-dong, Nowon-Gu, Seoul (Located on the corner of Dongbu Ganseon Ro and Naebu

Sunwhan Ro

Experiments and
analytical method

PM10: Portable (Dust Mate, Turkey Ltd.)
NOx : Passive Saltzman Method in Standard test method
O; : Neutral Buffered KI Method in Standard test method

Experimental period

15 days between May 2005 and September 2005
Sampling every 2 hours from 8 to 20 O’clock

Sampling locations

6 locations

Roadside (30 m apart from center of main road)

Surface 1 (130 m apart from center of main road)

Surface 2 (230 m apart from center of main road)

31d floor of “G” APT (70 m apart horizontally from the center of main road and 7.5 m apart vertically
from the surface)

15 th floor of “G” APT (70 m apart horizontally from the center of main road and 43.5 m apart vertically
from the surface)

27 th floor of “G” APT (70 m apart horizontally from the center of main road and 79.5 m apart vertically
from the surface)
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Table 2. Meteorological condition during experimental period.

A7 443

Period Statistics Wind Wind Temperature Atmospheric Mixing
direction velocity (m/s) °0) stability height (m)
Mean SE 2.77 21.01 2,26 667
5/20~5/28 Std. Dev. 1.19 3.40 1.10 315
Std. Err 0.11 0.33 0.11 30
Mean SE 2.31 30.30 2.16 581
7120~7/26 Std. Dev. 0.96 223 1.02 227
Std. Err 0.10 0.24 0.11 24
Mean S 1.72 23.04 2.32 666
9/24~9/28 Std. Dev. 0.71 2.16 1.40 196
Std. Err 0.09 0.28 0.18 25
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Fig. 2. Temporal variations of PM10, NOx, and O, (Left-side graphs for 6 measuring locations and Right-side graphs for

whole measurements).
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Table 3. Summary of the horizontal and vertical regressions and constructed model equations for spatial distributions

of PM10, NOx, and O,.

Linear regression R? Constructed model equations
PMI0 Horizontal Ci,pyp==0.100h+124.0 1.000 Cy 1y =108.0-0.100h—0302 v
Vertical ~ C, pyjo=—0.3022v+98.5 0.956 o
NOx Horl.zontal Chnox=—0.00012 h+0.05066 0.993 Chunox=0.0507—0.00012 h—0.00026 v
Vertical  Cynor=—0.00026v+0.04073 1.000 .
o, Horl;ontal Cy,0,=—0.0000075 h+0.05060 0.986 Cy0,=0.0507~0.0000075 h—0.000025 v
Vertical ~ C, o,=—0.000025 v+0.05079 0.957 B

*h and v represent horizontal and vertical distances in meters, respectively.
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Fig. 5. Model-based spatial distributions of PM10, NOx, and O, (Left-side graphs : Constructed, Right-side graphs :
Normalized).
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