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Seasonal Prediction of Ozone Concentration
by Multiple Regression Analysis

in Gwangbokdong, Busan

Nam-Sik Park

Department of Earth Environmental Sciences
Graduate School of Industry

Pukyong National University

Abstract

Multiple regression analysis.-was performed to investigate major factors
affecting ozone concentratioen using air pollutants and some meteorological data
measured at Gwangbokdong location of Busan area from 2003 to 2007. Ozone
concentration in Busan showed significant correlations with sulfur dioxide
(SO2), nitrogen dioxide (NO2), wind speed and solar radiation. Reciprocal
sulfur dioxide (SO.), nitrogen dioxide (NO), wind speed and solar radiation
deriving from correlation analysis were used as independent variables. The
ozone concentration was used as a dependent variable for multiple regression
analysis variables explained 66% in spring and 74% in winter, compared to
measurement values of ozone at Busan area. The seasonal Os; prediction

equations were obtained by multiple regression analysis and they will be
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contributed to the prediction system of ozone concentrations causing by the air

pollutants and meteorological factors in Busan metropolitan city.
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Wy KRS, 1998) Aol o] &3 AWM (S0, NO,, CO, PMiy, 5%, &
&, 7, 555, AHH 03 sEoke] daaAE et th(Table 1, 2).
O3 =& Hwa Aol =2 S0.(-0.290), NO2(-0.260), ¥ <(0.242),
AALF040D)& A O3 FdS4 A AT 4 T8 AT
Atk

Table 1. Correlation coefficient between Os-concentration and
other air pollutants

O3 NO, SO» CO PM;o
O3 1
NO, -0.260 1
SO -0.290 0.583 1
CO -0.201 0.453 0.373
PMio 0.117 0.306 0.263 0:269 1

Table 2. Same as Table 1 but for meteorological parameters

O3 Temperature Wind speed Solar radiation
O3 1
Temperature 0.062 1
Wind speed 0.242 -0.037 1
Solar radiation 0.401 0.255 0.127 1
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O3 and each factor
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Fig. 2. The flow chart for prediction of Os concentration
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Table 3. Correlation coefficient between Os and meteorological

parameters in each season

Spring O3 Temperature ‘Wind speed Solar radiation
O3 1
Temperature 0.210 1
Wind speed 0:378 0.060 1
Solar radiation 0.372 0.393 0.164 1
Summer O3 Temperature Wind speed Solar. radiation
O3 1
Temperature 0.289 il
Wind 'speed 0.107 0.194 1
Solar radiation 0.427 0.577 0.158 1
Autumn O3 Temperature Wind speed Solar radiation
O3 1
Temperature 0:207 1
‘Wind speed 0.142 0.075 1
Solar radiation 0.375 0.323 0.018 1
Winter O3 Temperature ‘Wind speed Solar radiation
O3 1
Temperature -0.039 1
Wind speed 0.236 -0.118 1
Solar radiation 0.409 0.182 0.091 1
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Table 4. Same as Table 3 but for pollutants elements

Spring O3 NO: SO CcO PMio
O3 1
NO; -0.476 1
SO2 -0.359 0.618 1
CO -0.308 0.507 0.401 1
PMio 0.060 0.169 0.173 0.224 1
Summer O3 NO. SO, CO PMio
O3 1
NO; -0.026 1
SO2 -0.259 0.570 1
CO -0.076 0.344 0.191 1
PMio 0.258 0.316 0.224 0.128 1
Autumn O3 NO. SO, CO PMio
03 1
NO: -0.354 1
502 -0.248 0.621 1
CO -0.127 0.489 0.430 1
PMip 0.075 0.452 0.399 0.384 1
Winter O3 NO. SO CO PMio
O3 1
NO; -0.650 1
SO2 -0.343 0.570 1
CO -0.378 0.546 0.584 1
PMio -0.135 0.395 0.451 0.418 1
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Table 5. Correlation coefficient Os with meteorological parameters

and pollutants elements in each season

Spring O3 SO NO. Wind S?la.r
speed radiation
O3 1
SO, -0.476 1
NO: -0.359 0.618 1
Wind speed 0.378 -0.325 -0.322 1
Solar radiation 0.372 -0.151 -0.047 0.164 1
‘Wind Solar
Summer Os 502 NO» speed radiation
O3 1
SO, =0.026 1
NO: ). 289 0.570 L
Wind speed 0.107 -0.346 -0.400 1
Solar radiation 0.427 -0.044 -0.033 0.158 1
Autumn Oz SO NO. . Sf)la.r
speed radiation
O3 1
SO, -0.354 1
NO2 =0.248 0.621 it
Wind speed 0.142 -0.342 -0.331 1
Solar radiation 0.375 -0.221 -0.003 0.018 1
Winter O3 SOz NO; o S?la.r
speed radiation
O3 1
SO, -0.650 1
NO: -0.343 0.570 1
Wind speed 0.236 -0.248 -0.202 1
Solar radiation 0.409 -0.295 -0.082 0.091 1
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