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Abstract

Using the data of three environmental monitoring sites in Pohang area (KME112, KME!13, and KMEI14),
statistical forecasting models of the daily maximum and mean values of PM10 have been developed. Since the
distributions of the daily maximum and mean PM10 values are skewed, which are similar to the Weibull
distribution, these values were log-transformed to increase prediction accuracy by approximating the normal
distribution. Three statistical forecasting models, which are regression, neural networks (NN) and support vector
regression (SVR), were built using the log-transformed response variables, i.e., log (max (PM10)) or log (mean
(PM10)). Also, the forecasting models were validated by the measure of RMSE, CORR, and IOA for the model
comparison and accuracy. The improvement rate of [OA before and after the log-transformation in the daily
maximum PM10 prediction was 12.7% for the regression and 22.5% for NN. In particular, 42.7% was improved
for SVR method. In the case of the daily mean PM 10 prediction, IOA value was improved by 5.1% for regression,
6.5% for NN, and 6.3% for SVR method. As a conclusion, SVR method was found to be performed better than the
other methods in the point of the model accuracy and fitness views.
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Fig. 1. Trend of annual mean concentrations of PM10 in
Pohang region.
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Table 1. Specification of environmental monitoring stations in Pohang area.

Measurement item

- . Measurement
Area Monitoring station dat - - . Note
aie Air quality Acid rain Heavy metal
Manufacturing area  Jangheong (ex-Dongil Steel rooftop) 1990.6 o) [0) o] KME112
Commercial area Jookdo (Jookdo 2dong office rooftop) 1990.7 o) KME113
Residential area Daedo (Sangdae 2dong office rooftop) 1997.4 @) @) KMEI114
Residential area Daesong (Daesong myun office rooftop) 2005.2 o) -

% Air quality: PM10, SO,, NO,, CO, O; Heavy metal: Pb, Cd, Cr, Cu, Mn, Fe, Ni
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Fig. 2. Location of environmental monitoring stations
(black circles) in Pohang area.
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Fig. 3. Ground-level concentration map of PM10 in Pohang region and annual wind rose.

Air Quality Data Meteorological Observation Data
* 50, NO,, CO, 04 » Wind speed
-The day 00:00~23:00 Maximum - The day 00:00~23:00 Mean
. * PMIOMA1/PMICAV] « Temperature
Data ;i"dh"g ~The day 00:00~11:00 PM10 Maximum - The day 00:00~23 :00 Maximum
P * PMIOMA?2 / PMI0AV2 » Humidity
-The day 12:00~23:00 PM10 Maximum - The day 00:00~23:00 Minimum
 Temperature difference
- The day 00:00~23:00 Max-Min
Dependent Variables
Next day 00:00~23:00 PM10 Maximum
Next day 00:00~23:00 PM10 Mean
Next day 00:00~23:00 log (PM10) Maximum
Next day 00:00~23:00 log (PM10) Mean
I l |
lMF)del Multiple Support Neural
Building Step Regression Vector Network
Regression
[ ]
Model RMSE (Root Mean Square Error)
Assessment CORR (Correlation factor)
Step 10A (Index of Agreement)

Fig. 4. Schematic diagram for the statistical prediction models of PM10.
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Fig. 5. Structure of MLP (Multi-Layer Perceptron) neural
network system.
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Fig. 6. e-Insensitive loss function.
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Table 2. Quantitative assessment of the maximum of
PM10 for each models.

Monitoring sites
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Fig. 7. Distribution of the maximum of PM10 for each environmental monitoring stations.
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Table 3. Quantitative assessment of the maximum of
PM10 for each models after log-transformation.
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Fig. 10. Distribution of the mean of PM10 for each environmental monitoring stations.
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Table 5. Quantitative assessment of the mean of PM10
for each models.

Table 6. Quantitative assessment of the mean of PM10
for each models after log-transformation.
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