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Abstract

The purpose of this study was to analyze the monthly and seasonal PM 10 data using the Autoregressive Error
(ARE) model at the southern part of the Gyeonggi-Do, Pyeongtaek monitoring site in Korea. In the ARE model, six
meteorological variables and four pollution variables are used as the explanatory variables. The six meteorological
variables are daily maximum temperature, wind speed, amount of cloud, relative humidity, rainfall, and globa radia-
tion. The four air pollution variables are sulfur dioxide (SO,), nitrogen dioxide (NO,), carbon monoxide (CO), and
ozone(O5). The result shows that monthly ARE models explained about 17~ 49% of the PM 10 concentration. How-
ever, the ARE model could beimproved if we add the more explanatory variables in the model.
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Table 1. List of pollution variables and meteorological variables.

Variable Contents and Timing Unit Notation
PM10 Previous day maximum 1 hour PM10 ug/m® Y
SO, Previous day maximum 1 hour SO, ppb S
NO, Previous day maximum 1 hour NO, ppb Ni1
CO Previous day maximum 1 hour CO 0.1ppm liq
O, Previous day maximum 1 hour O ppb O.1
Temperature Daily maximum 1 hour surface temperature °C T,
Wind Average wind speed (from 9:00 to 15:00) m/s W,
Cloud Average cloud amount (from 9:00 to 15:00) - C
Humidity Average relative humidity (from 9:00 to 13:00) % H,
Rainfall Sum of precipitation (from 1:00 to 24:00) mm A
Radiation Sum of radiation (from 9:00 to 15:00) MJIM? R
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Fig. 1. The line plots of (yearly and monthly) PM10 con-
centrations in Pyeongtaek City of Gyeonggi-Do.
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Table 2. The monthly ARE models for PM10 concentrations.

Month Period ARE Model R? RMSE
Modeling Yt_=52.35+0.49Y1,1+223.92NH+0.28Tt76.82Wt+st, 043 2181
n §=0.21¢g,_19t+€
' I Y =61.37+0.30Y,_,+566.77N,_, —8.68W,+¢,,
Verification £,=0.288, 5+0.298, 19— 0.25¢, 15+6 044 2154
Modeling YL=64.84+O.34Y1,1+1.06T1—2.62W,+O.03Ht+s[, 0.23 2454
Feb £=0.26¢,_10+€
' I Y,=63.08+0.68H+¢,
Verification £=032, ,+€ 0.18 22.98
. Y, =66.36+519.90,_;+2.24T,— 1.46A -+,
y Modeling £=0.30¢, 6, 0.30 2217
ar
Verification Yt_=68.29+555.80t,1+1.66Tr1.03A1+at. 017 25,88
§=0.25¢,_,+€¢
. Y,=62.09+0.31Y,_,+13.33l,_;—0.42C,+¢,,
. Modeling £ —0.266, 146, 0.17 2257
pri
Verification Yt_—71.07+83.07lt,1—5.46C(+st, 050 25,83
=041, 3+
Modeling Yt_=62.69+O.48Y,,1+826.23,1+O.37Tt—0.37At—4.25Wt+s[, 0.42 21.69
M g=—0.26¢,_¢+&
y
Verification Y=12.69+20075,+3.34T,~0.77W,+e, 0.28 2175
£=0.4%, ;,+¢
. Y, =0.30Y,_,+1164S,_;+2.74T,— 9.64W,— 0.22H,+¢,,
S Modeling £=0.38¢,_, 16, 0.28 21.30
une
Verification YL=165.55+O.26Y1,1722.15Wt70.41Ht+£t, 0.48 20.47
£=0.28¢,_3+€
Modeling YL=46.49+0.44Y1,1+1.41Rr4.24Wt70.10A[+a,, 0.39 2281
u £=0.18¢,_13+€
uly
Verification Y=5250+0.44Y,~020A+e, 0.27 24.83
£=0.37¢,_g+€
Modeling Yt_=56.74+0.54Y,,1—6.75W,—O.83C,+st, 0.45 19.57
A £=0.18¢, ,+€
ug.
Verification Yt_—78.72+3189SH—6.16W1—2.35CI+81, 0.25 »al
£=0.38¢,_;+¢
Modeling YL=37.Ol+0.35Y1,1+477.350H+0.52R1f5.34W1+s‘, 041 19.95
S0 £=0.19%,_,5+€
Verification Yt_=23.44+0.19Y1,1+828.30t,1+0.95Rt75.14Wt+e1, 0.40 2243
£=0.3%,_1,+€¢
. Y=85.72+0.29Y,_,+261.78N,_; —9.72W,— 1.34A+¢,,
5 Modeling £ —0.24¢, 1y—0.30¢, 16, 0.35 20.99
ct.
Verification Yt_=27.71+0.52Y1,1+557.4Nt,1—1.31Wt—0.21A,+z-:t, 045 18.42
§=—0.47¢_17+€
Modeling Yt_=89.72+0.18Y,,1+481.3OH+1.09T1—7.34W1—2.67C1+e,, 0.39 2957
N §=-—0.24¢,_,,+€
ov.
Verification Yt_=62.05+121501,1+2.67T1—10.25Wt—1.62q+£t, 0.42 2719
£,=0.48¢,_,+¢
. Y, =37.70+0.38Y,_,+389.2N,_,+0.89T,— 6.41W,+0.25H,+¢,,
. Modeling £=0.24¢, 4—0.226, c+0.18¢, o+6, 0.49 20.43
€c.
Verification Y=61.284731.8N,_,+2.43T,—5.37W+0.07H,+¢,, 0.34 28.21

£=0.46¢,_10+€
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Table 3. The seasonal ARE models for PM10 concentrations.

Season Period ARE Model R? RMSE
Modeling Y=53.29+0.45Y,_,+0.43T,— 2.98W,+0.62R+¢,, 0.27 23.36
Spring &=—0.13¢, »te
Verification Y =93.68+1082S,_;+0.93T,—3.39W,—0.90C, +¢,, 012 25.05
£,=0.29, ,+0.17¢, s+
) Y, =37.26+0.46Y,_,+165.90,_;—6.98W,+1.02R+¢,
o Modeling £=0.13¢,_4+0.16¢, 1+6, 0.42 21.10
mmer
Verification Yt_=40.51+0.40YH+152.501,179.95Wt+£t, 036 25.08
£,=0.14¢,_ste
. Y ,=85.66+0.44Y,_,+145.2N,_; —0.37T,—9.05W,— 1.88C,+¢,,
o Modeling £=0.10¢, ¢+0.13¢, 6, 0.47 21.36
I Y, =56.14+0.41Y_;+620.3N,_; — 0.22T,— 7.36W,— 1.67C,+,,
Verification £=0.17¢, s~ 017, 1u—0.15¢, 56, 0.52 23.27
. Y,=28.00+0.37Y_;+330N,_;+0.95T,— 4.10W,+0.27H,+¢,,
i Modeling £=0.11¢,_o+0.12¢, 1+6, 0.38 2231
inter
I Y,=30.95+0.28Y,_;+588N,_; — 4.32W,+0.41H,+¢,,
Verification £=0.16¢, +0.18¢, ,+6, 0.31 24.22
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Fig. 2. The Scatter plots (monthly-July & December and yearly-Summer & Fall) between actual value and ARE estimated

value of PM10 concentrations.
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