587 433 A ATA(A6X),827~831,1998

J. of the Korean Environmental Sciences Society

E35|FAS 0|88 AFAl SO, 2YE GEIIY ol st
£E2
AIXICH &t #ABE}
(199844 6@ 109l T=)

ol

On the Development of the Statistical SO, Forecasting Technique
by the Multiple Regression Analysis in Wonju City
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Dept. of Environmental Engineering, Sangji University, Wonju, Korea.
(Manuscript received 10 June 1998)

Statistical SO, forecasting technique by multiple regression analysis was designed and developed to
predict SO, concentration in Wonju City.

SO, concentration data measured from air pollution monitoring system and meteorological factors data
such as : wind speed, atmospheric stability, surface temperature, relative humidity and precipitation
were used in Wonju City during the 1996~ 1997.

As the results, correlation model for forecasting was well fitted with some parameters including min-
imum temperature, wind speed and the SO, concentration of the previous day.
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Table 1. Factors related to SO, concentrations

1) Air temperature - 24-h mean
temperature, maximum termperature,
minimum temperature

2) Stability - 24-h mean stability

3) Wind speed - 24-h mean wind speed,
number of hours of mean wind less
than 1.5m/sec during the 24-h

4) Humidity - 24-h mean humidity
5) Precipitation

6) Previous day’s 24-h average SO;
concentration
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Fig. 1. Monthly average SO, concentration in Won-
Ju City from January 1996 to December

1997.
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Fig. 2. Diurnal variations of the seasonal average
S0, concentration in Wonju City from Jan-
uary 1, 1996 to December 31, 1997.
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Table 2. Correlation coefficient between SO, concentration and meteorological parameters

s N.O' of Ave. Ave. Previ9us
SO Stability Ave. W.S. times temp. hum. Prec. day’s
((1.5m/s) conc.
SOz 1.0000
Stability .4499**  1.0000
Ave. W.S. | -1258* .0525 1.0000
N?ﬁf’éfﬁ%“ 2270**  .5481** -.6628**  1.0000
Ave. temp. | -.8070**  .2193**  -.0342 .1168 1.0000
Ave. hum. | -.0252  .5951** -.1530*  .6156*  .3672**  1.0000
Prec. -.2688"* -6971**  -.0113  ~-.4268**  .0414  -.4084** 1.0000
df}f?s"ic";‘rfc. .8525** 1109 -.0949 -.0503  .8290** -.3086** -.0028  1.0000
* ** significance at P<0.05 or 0.01, respectively
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Fig. 3. Scatter diagram of observed and estimated
SO, concentration by multiple regression
model.
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Table 3. Variables in the equation of T-test

ofo

STD ERROR T SIGNIFICANCE
Previous day’s conc. 0.03274 18.843 <0.0001
Ave. W.S. 0.11557 -10.518 <0.0001
Min. temp. 1.03960 -6.920 {0.0001
Prec. * -0.801 0.4238
Stability * -0.282 0.7783
*: Selected M: Missing
-3.0 0.0 3.0
Case # [ R R 0 X1 *PRED *RESID
109 ' 27.00 27.2012 -.2012
110 ! 31.00 24.9488 6.0512
111 * 28.00 26.3025 1.6975
112 * 21.00 19.5574 1.4426
113 ¢ 18.00 20.0617 -2.0617
114 * 21.00 19.2951 1.7049
115 * 20.00 19.7987 .2013
116 ' 17.00 19.3133 -2.3133
117 -t 13.00 8.4950 4.5050
118 -t 10.00 -2.5657 12.5657
119 <t 17.00 8.5329 8.4671
120 * 25.00 23.5007 1.4993
121 ¢ 27.00 30.3410 -3.3410
122 . 24.00 29.0221 -5.0221
Case # (R Teeseaen 0 X1 *PRED *RESID
-3.0 0.0 3.0

Fig. 4. Casewise plot of standadized residual in summer season.

*: Selected M: Missing

-3.0 0.0 3.0
Case # AEERRERTRP TR ‘0 X1 *PRED *RESID
11 : : 115.00 115.7769 -.7769
12 ot 123.00 107.9940 15.0060
13 ’ : : 82.00 110.0813 -28.0813
14 S 121.00 95.6196 25.3804
15 : . 148.00 118.9390 29.0610
16 e 151.00 123.9852 27.0148
17 y - : 80.00 113.3332 -33.3332 |
18 ' . 93.00 91.9249 1.0751
19 - 122.00 96.5508 25.4492
20 < 132.00 112.2427 19.7573
21 ‘ 157.00 112.7183 44.2817
22 ’ 109.00 127.3095 -18.3095
23 ' 76.00 98.0536 -22.0536
24 . 83.00 76,4088 6.5912
Case # Qi vrenenes Deeene : X1 *PRED *RESID
-3.0 0.0 3.0

Fig. 5. Casewise plot of standadized residual in winter season.
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Table 4. Seasonal R* and RMSE(ppb) of multiple
regression equation-(3)

R RMSE
Spring 0.94 5.72
Summer 0.97 3.84
Fall 0.93 4.11
Winter 0.82 10.26
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