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Abstract This study was done to develop a model for predicting the particulate matter (PM) concentration
near roads based on observation data for traffic counts, previous near-road PM concentrations,
background PM concentrations, and meteorology. Based on a collected dataset, two multiple linear
regressions models were developed: one for PM2.5 and one for PM10. The models were developed by
considering various explanatory variables, including traffic, background PM concentrations, and several
meteorology variables, such as wind speed, temperature, etc. Then, the models' transferability was tested
to confirm that they can be applied to other regions. The model results indicate that the considered
variables are influential parameters that determine near-road PM concentrations. Notably, the marginal
effects of traffic were identified, suggesting that an increase of 1,000 vehicles per hour increases the
PM2.5 concentration by 2.421ug and the PM10 concentration by 6.769xg. The model transferability test
results suggest that the developed models can be applied to other regions, explaining around 40~60%
of the variance in near-road PM concentrations in such regions. The developed models are reliable in
terms of accuracy while also providing easy-to-use applications for predicting PM concentrations with

minimal data requirements and modeling time.
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Table 1. Factors Affecting Near-road Pollutant

Concentrations.
Variables Relation FO References
concentration
Link emission Positi Liu and Kim (2019); Zhang et al.
rate ositive (2018)
Distance from Negative Liu et al. (2017); Wu and
road segment a Niemeier (2016); Igri et al. (2011)
Zhang et al. (2015); Tecer et al.
Wind speed Negative (2008); Akpinar et al. (2008);
Zhang et al. (2018)
Zhang et al. (2015); Tecer et al.
Surface Negative (2008); Akpinar et al. (2008);
temperature 8 Zhang et al. (2018); Lin et al.
(2015)
Precipitati Neeati Tecer et al. (2008); Lin et al.
recipitation egative 2015)
5 . Zhang et al. (2015); Tecer et al.
Humidity | Positive | ™ 5408): Akpinar et al. (2008)
. Akpinaret al. (2008); Zhang et al.
Pressure Positive 2018)
Cloud cover Positive Tecer et al. (2008)

Note: The main contents of this table was retrieved and
adjusted from the Table 2 illustrated in Kim et al. (2020).
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Fig. 1. Summary of data collection sites
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(b) Station ID: 40011

Fig. 2. Illustrations of Data Collection Sites for
Traffic and PM Concentrations.
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Table 2. Descriptive Statistics of Collected Data

Data source Variables Collect(i;))n TS| Minimum | Maximum | Mean |Standard deviation
0,
) ) Flow rate (vehs/5mins) 97.6 1.0 409.0 141.4 94.3
Sﬁ;}gg PM2.5 concentration (©g/m3) 99.1 0.0 361.0 26.9 21.1
Traffic & PM PMI0 concentration (1g/m3) 99.1 0.0 895.0 45.7 40.9
concentration R
monitoring device site I Flow rate (vehs/5mins) 97.5 0.0 322.0 53.2 62.0
40011‘ PM2.5 concentration (zg/m3) 98.5 0.0 159.0 21.4 18.1
PM10 concentration (zg/m3) 98.5 0.0 461.0 28.7 28.1
Temperature (°C) 99.8 -11.2 35.2 12.9 11.0
Site ID: Humidity (%) 99.8 20.6 99.9 73.6 19.1
Korea 551 Wind speed (m/s) 99.8 0.0 9.5 1.6 1.2
Meteorological Precipitation (mm) 99.8 0.0 33.5 0.2 1.2
Administration - —
(meteorology Temperature (°C) 100.0 -10.7 35.2 12.9 10.9
monitoring) Site ID: Humidity (%) 100.0 22.4 99.9 70.1 19.4
634 Wind speed (m/s) 100.0 0.0 11.1 1.9 1.4
Precipitation (mm) 100.0 0.0 23.5 0.1 1.0
Total 94.9 0.0 161.0 26.9 19.6
Site ID: 534441 92.0 0.0 151.0 27.0 19.8
PM2.5 Site ID: 534442 95.5 0.0 147.0 | 235 17.2
concentrati - - —
on (ug/m3) Site ID: 534443 95.5 0.0 122.0 25.? 19.0
airkorea.or.kr Site ID: 534444 94.0 0.0 159.0 31.5 21.9
(background Site ID: 534445 97.5 0.0 161.0 27.0 19.0
concentration Total 97.0 0.0 235.0 43.5 25.7
monitoring agency) Site ID: 534441 96.4 0.0 235.0 41.2 26.4
FMIO Site 1D: 534442 96.4 3.0 202.0 41.4 205
concentrati ) N
on (ug/m3) Site ID: 534443 98.0 0.0 230.0 41.0 26.1
Site ID: 534444 96.4 0.0 227.0 47.2 27.8
Site ID: 534445 97.8 0.0 233.0 46.6 26.0
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Table 3. Pearson’s Correlation Test Results

Near-road PM2.5 concentration vs. Explanatory variables

Variables Background I.)MZ'S Flow rate Temperature Humidity Wind speed Precipitation
concentration
PM2.5 concentration 0.802 *** -0.061 *** -0.302 *** 0.062 *** -0.216 *** -0.074 ***
Background ["MZS -0.170 *** -0.281 *** 0.135 % -0.242 *** -0.069 ***
concentration
Flow rate 0.483 " -0.324 0.020 * 0.042
Temperature -0.013 -0.036 *** 0.042 ***
Humidity -0.238 *** 0.122 ™
Wind speed 0.031 ***
Near-road PM10 concentration vs. Explanatory variables
Background PMlO Flow rate Temperature Humidity Wind speed Precipitation
concentration
PM10 concentration 0.585 *** 0.086 *** -0.156 *** 0.011 -0.163 *** -0.052 ***
Background PMIO -0.089 *** 20220 0.005 20.166 *** -0.093 ***
concentration
Flow rate 0.483 " -0.324 0.020 * 0.042
Temperature -0.013 -0.036 *** 0.042 ***
Humidity -0.238 0.122 ™
Wind speed 0.031 *=

Note: *** ** * mean significance at the 1%, 5%, and 10% levels, respectively.

4 -11.5%004 Hd 37.7%, $&= i 18.6%014
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Table 4. Multiple linear regression model results

Model for PM2.5 concentration Model for PM10 concentration
Variables
Coefficients Beta coefficients Coefficients Beta coefficients
Intercepts 3.670 ™ 0.000 -8.257 *** 0.000
Background PM10 concentration (zg/m3) 0.853 *** 0.771 0.807 *** 0.560
Flow rate (1000 vehicles/hour) 2.421 *** 0.148 6.769 *** 0.226
Temperature (°C) -0.260 *** -0.157 -0.419 *** -0.139
Humidity (%) 0.003 0.003 0.133 ™ 0.069
Wind speed (m/s) -0.519 *** -0.035 -1.665 *** -0.062
zlrlzcgi;atﬁsz(iie;f precipitation is over 0.0mm, 0047 -0.029 0,459 -0.017
Adjusted R2 0.668 0.381
Note: ** ** * mean significance at the 1%, 5%, and 10% levels, respectively.
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