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A study on Estimation of NO2 concentration
by Statistical model

Nan-Sim Jang
Department of Atmospheric Sciences, Pusan National University, Busan 609-735, Korea
(Manuscript received 27 September, 2005; accepted 24 November, 2005)

NO; concentration characteristics of Busan metropolitan city was analysed by statistical method using hourly
NO; concentration data(1998 ~2000) collected from air quality monitoring sites of the metropolitan city.

4 representative regions were selected among air quality monitoring sites of Ministry of environment.

Concentration data of NO,, 5 air pollutants, and data collected at AWS was used.

Both Stepwise Multiple Regression model and ARIMA model for prediction of NO; concentrations were
adopted, and then their results were compared with observed concentration.

While ARIMA model was useful for the prediction of daily variation of the concentration, it was not
satisfactory for the prediction of both rapid variation and seasonal variation of the concentration.

Multiple Regression model was better estimated than ARIMA model for prediction of NO, concentration.

Key Words : Hourly NO, concentration data, AWS data, Stepwise Multiple Regression model, ARIMA model
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Table 1. Data of Air pollution and Meteorological pa-

rameters
i i ; Meteorological
Period Air pollution parameters
NOz Wind speed
19081.1.~2000.1231, O Temperature
(3 years) Os Duration of sunshine
CO Cloud amount
Hourly data
SO _
PMl() —

Table 2+ EH7]4_
243 714 as 2Fgo

TM - Y Coordinate

21'5 22‘0 22‘5 230

210
TM - X Coordinate

200 205

Fig. 1.  Air quality monitoring sites and AWS sites in
Busan.
A-1: Buckgu

-1 : Gamjeondong

- Meteorological service center

: Daeyeondong

: Youngdo

- Kwangbokdong

 Daeyeondong

: Dongsamdong
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Table 2. Air quality monitoring sites and AWS sites
in Busan

AWS site

Meteorological service
center(A-2)
Youngdo(A-3)
Buckgu(A-1)
Daeyeondong(A~4)

Air quality monitoring site
Kwangbokdong(B-3)
Dongsamdong(B-4)
Gamjeondong(B-1)
Daeyeondong(B-2)
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Fig: 2.- Comparison:-between “the - predicted NO» vs.
observed NO: with the Stepwise multiple re-
gression model (Gamjeondong).
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Table 3. Stepwise Multiple Regression result between NO: and each factor at each four sites

. Gamjeondong Daeyeondong Kwangbokdong Dongsamdong

ste ) 9 2

P Variable Enterd R® | Variable Enterd | R’ Variable Enterd R Variable Enterd R’
1 NO 0.21 NO 0.24 SO 0.27 NO 045
2 W.S. 0.24 Temp. 031 Temp. 032 (0] 054
3 PMio 0.26 Oz 0.34 00) 0.36 CO 0.60
4 S. Rad. 0.28 Cloud 0.36 S. Rad. 0.38 W.S. 0.65
5 Cloud 0.29 S. Rad. 0.38 PMio 0.39 Temp. 0.67
6 SO: 0.30 CcO 0.39 O3 0.40 SO2 068
7 O3 0.31 W.S. 0.40 W.S. 042 S. Rad. 0.68
3 Temp. 0.31 - - - - - -
9 CcO 0.32 - - - - - -

F value 102.19 182.89 7405 264.14

1052




TARHEE o] 43 NO; 5% 3o 88 o+
Aol 7hEdl, M & £XE Ut tge b @] wEoth o] AL o] X4H9 oW Q9o
2 71&0] 44%, CO7F 41% 9T & gz Yyux  NOol 93 An#s garsle Ao AlgHY,
20EL ofF ¥& A5 e o] g9lo} Mg A L I AFTA A
NO7t Xﬂﬁ’%% AL FAAATY ddy FeAdel A mA @)
B33l 3| AS(standardized regression coefficients) Fig. 4= #2731 o3z AaA4S veEd A
Daeyeondong Kwangbokdong
160 120
o —— Observation —e— Observation

140 1 : o Prediction 100J o Prediction

120 4
8 100 4 5
& o &
g 60 JEY © %N

40

20 4

0

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day

7 18 19 20 21 22 23 24 25 26 27 28 29 30 3

Day
R=0.85 R=0.85
160 -
140 *
* e *a

120 .
—_— e —_—
el s o
a 100 - Q
= o o
° . o
2 80 .. 2
(&} . . |53
£ £, L
2 60 ;:.;".“ 3
a 3y &

2.
40 -.:#l"
20
(% ol
]
0 20 40

60 80 100 120
Observed(ppb)

140 160

Fig. 3. Comparison between the predicted NO» vs. ob-

served NO: with the Stepwise multiple re-
gression model (Daeyeondong).

Table 4. Multiple Regression Model

40 60

80
Observed(ppb)

100 120

Fig. 4. Comparison between the predicted NO; vs. ob-
served NO:; with the Stepwise multiple re-
gression model (Kwanghokdong).

Area Equation
Gamjeondong X1=30.88+0.17X2-0.10X3-0.15X4-0.15X5+0.05Xs
-0.13X7-0.01Xs-0.54X9-0.59X 10
Daeyeondong X1=24.77+0.30X2-0.18X3-0.37X4-0.13X7+0.07Xs
-0.42X9-0.78X10
Kwangbokdong X1=15.73-0.15X3+0.73X++0.44X5+0.08X6+0.07X7
+0.05X5-0.38X0
Dongsamdong X1=24.08+0.27X5-0.16X5+0.54X4+0.25X5-0.11X7
-0.03X+0.13Xy
X1 @ NO2 concentration (pph) Xs © PMig concentration (ug/m’)
X3 : NO concentration (ppb) X7 ¢ wind speed(m/s)
X3 : O3 concentration (ppb) Xs : temperature(C)
X4 © CO concentration (ppm) Xg : duration of sunshine(h)
Xs : SO concentration (ppb) Xy : cloud amount
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Fig. 5. Comparison between the predicted NO; vs. ob-
served NO; with the Stepwise multiple re—
gression model (Dongsamdong).
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Table 5. Regression Results for four sites
Area R? R
Gamjeondong 0.32 0.87
Daeyeondong 0.40 0.85
Kwangbokdong 0.42 0.85
Dongsamdong 0.68 092

Gamijeondong R=0.32
120 -
—e— Observation
100 1 o Prediction
5 80
o
£ 60
(@]
=z 40
20
0 4

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
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Fig. 6. Comparison of NO2 Observations and the pre-
diction calculated by the ARIMA model (Gam-
jeondong).
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R
Regression model ARIMA model
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