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Compensation of Light Scattering Method for Real-Time
Monitoring of Particulate Matters in Subway Stations
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Abstract

The PM 4, concentrations in the underground should be monitored for the health of commuters on the underground
subway system. Seoul Metro and Seoul Metropolitan Rapid Transit Corporation are measuring severa air pollutants
regularly. As for the measurement of PM,, concentrations, instruments based on 3-ray absorption method and gra-
vimetric methods are being used. But the instruments using gravimetric method give us 20-hour-average data and
the B-ray instruments can measure the PM 1, concentration every one hour. In order to keep the PM ,, concentrations
under a healthy condition, the air quality of the underground platform and tunnels should be monitored and controll-
ed continuously. The PM, instruments using light scattering method can measure the PM 44 concentrations every
less than one minute. However, the reliability of the instruments using light scattering method is still not proved.

The purpose of thiswork is to study the reliability of the instruments using light scattering method to measure the
PM 4 concentrations continuously in the underground platforms. One instrument using -ray absorption method and
two different instruments using light scattering method (LSM 1, LSM?2) were placed at the platform of the Jegi station
of Seoul metro line Number 1 for 10 days. The correlation between the B-ray instrument and the LSM2 (r>=0.732)
was higher than that between the B-ray instrument and the L SM1 (r?=0.393). Thus the L SM2 was chosen for further
analysis. Three different regression analysis methods were tested: Linear regression analysis, Nonlinear regression
analysis and Orthogonal regression analysis. When the instruments using light scattering method were used, the data
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measured these instruments have to be converted to actual PM ., concentrations using some factors. With these analy-
ses, the factors could be cal culated successfully as linear and nonlinear forms with respect to the data. And the ortho-
gonal regression analysis was performed better than the ordinary least squares method by 28.45% reduction of RMSE.
These findings propose that the instruments using light scattering method light scattering method can be used to
measure and control the PM 4 concentrations of the underground subway stations.

Key words: PM,,, Light scattering method, B-ray absorption method, Particulate matters, Real-time monitoring
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Table 1. Specifications of measurement instrument.
Instrument E-BAM E-Sampler PM-326
Method [B-ray absorption Light scattering Light scattering
Range 0~ 100mg/m® 0~ 65mg/m® 0~ 1mg/m®
Sampling flow rate 16.7L/min 2L/min 0.8L/min
Sampling period 60min lsec 6sec
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Fig. 3. The orthogonal least squares regression.
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