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Humidity Daily average relative humidity % H;
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Figure 4.1 The line plots of monthly temperature in Seosan City

ARE 239 24 FAol= YW (Yule-Walker), ULS (unconditional least square), MLE (maxi-
mum likelihood estimate) 5¢] ¥ o] QAT B AFoxL 7lerdya} o] FAX AL 2&WSy
(lagged dependent variable)$l Yi_17} AW ¥4E ARSE = Aol Z3st MLE W& ARSSETH
ARER B8 434 ARens 71 28 o] FANAY F5us7l ABuse AHgsE 9ol
Z8Hel Durbin-h AAS AR AASII L =3 Fkxke] ACF (auto-correlation function)2} PACF
(partial auto-correlation Function)2] 235 A3}t (Choll Lee, 1997 Za1).

Table 4.1 The monthly ARE models for temperature

Month ARE Model R2  RMSE
Y; = —18.19 + 0.66Y,_1 — 0.14W; — 0.13Ry_1 + 0.08H; + 0.03E; + 86.875; + e,

January 0.62  1.96
ep =0.2de;_g + ey

Y; = 04.52+40.42Y,_1—0.29W; —0.14C;_1+0.03H +0.08E¢+0.07J; +0.14F; +50.905; +20.00N¢ + ey,

February 0.45 217
ep = 0.43¢;_1 + et
Yi= —64.18+0.46Y;_1—0.14W; 1—0.10R;_110.05D;_110.10E+0.09F;+0.004P;+18.97 N4 +39.420 ;
March t 8t t—1 t—1 t—1H t—11 t+ t+ t+ t+ ttets  ga39  2.17
€; = 0.38¢;_1 — 0.13¢;_10 + €t
April Yy =1.09 + 0.65Y;_1 — 0.08Ry_1 + 51.9004 + €4, ez = 0.16e;,_g + 0.16e;,_17 + et 0.54 217
Y; = —7.22 1 0.69Y, 06D 01B; + 15.61N; + 18.
Moy A 7221 0.69Y;_1 + 0.06Dy + 0.01B; + 15.61N; + 18.0907 + ey, 062 150
ef = —0.12¢4_g +0.16e,_g — 0.19¢;,_ 15 + et
Y; = —3.21 + 0.66Y, 0.06Dy + 0.005B
June t + t—1+ t+ t+ et 0.49  1.33
e; = —0.14€e; 13 — 0.14€;_ oo + 4
Y; = —8.68 +0.64Y;,_1 — 0.01R 0.06Dy + 0.03E; + 0.01J; + 0.01F, ;
July t + t—1 t—1 T t + t + t + t + et 0.61 1.07
e; =0.14e4_4 + et
August  Yp = —13.93 4 0.47Y;_q + 0.14D + 0.0TE; — 25.73Ny + e, ¢4 = 0.42¢,_1 + 0.13¢4_g + et 0.56  1.01
Y; = —8.4 50Y;_1 — 0.01 15D 07Hy + 0.05F 01P; — 36.90N
Septomber V1 8.40 + 0.50Y;_1 — 0.01Ry + 0.15D; + 0 { + 0.05F; + 0.01P; — 36.90N; + €, 048 142
€r =0.29¢; 1 — 0.16e;_g — 0.18¢4_17 + et
Y;=—9.80+0.60Y; 1— 0.17W; +0.18D; +0.06 Hy +0.03F; +0.01P; +74.115; +18.630 ;
October t + -1 et et tt T T et thet 0.59  1.67
e; =0.21e,_q + ey
Y; = —21.60 + 0.70Y;_1 — 0.07R; + 0.08H¢ + 0.06F; + 20.79N; + 34.650 ;
November 't + t—1 t+ t+ et et 50t + et 0.63  2.52
€p = 0.19¢4_g + et
Y, =—53. 25Y;, 1 —0.48W, 1 —0.14 09 H{+0. T0F;+29.90N 330 ;
Docomber Yt = —58.0310.25Y; | —0.48W; | —0.14C; 1 +0.09H;+0.07J;+0.10F; +20.90N¢ +90.330 +¢¢, om1 233

ep = 0.62¢,_1 +0.17e,_7 + et
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Table 419 9% ARE 282 R9, /122 A9she /0%, 247205, 7147t 196
A 129714 9 vt 234 e Jehith BE 90 49 AL (V)7 2RI, A2 14,
29, 1290l VWS E F4 (W), BE ()7 FEACR EYslo] glof 7l 2e] T T+ Ao
= kil £A7kAE 19, 2900 ol asheka ()9 o8k ()7 28 9, 1290l ok
SAx (), FREIDL (1) Sol @ Uk 53] ANFs} 45 Fo] 2D Do] o} 7o
e 7t 2o vehdth 39, 5210200 AN (DFL D)ol B EPse] 9 19, 39,
49, 79 99 YN 5T (RFL Ri1)o] 28] ek DAY AfE FFE B4
St g5 e, 29U vieh o), ANl BELE, Fowel 4248 Vel ekt

Al
A
O et 2AVIA WigRE oiiEEa (E)7F 149, 24, 349, 7Y, 890 £9Hf glar, v
(Bi)= 54, 6ol d3ledlea (F7)7F 34, 7€, 94, 10, 119 92 F+ A2 Yeyith o
e ol4kER (S)ol 14, 44, 54, 10€°], o]astda (V)7 3
< (04)2 39,44, 54,104, 1199 &, 7Feell 932 F+ 2oz AT Sl A 84,
999 oistdse] At Fgolal, thE i 24AVIAS} tHeEe] Age i Aew yE

SIe A5 Q AAAS R2E 0.39-0.6320.2 etk 39, 1290 Z+z 0.39, 0412 22 WA o
Elgar, 192 0.62, 1192 0.6322 vn3 =74 Yepgth 199 45 &9, 7|2 Y+ Vi, 35
(We), 53 (Re), 5 (Hy), oAsEA (Ey), o)4HE3E (Se)oll 3l 62% AHE+E= Aoz ey

ok AZIA Yior, He, By, Sev G52 UEAL, W W, Ree S52 UEh S5, oidsida, o4t
o] 225 712 SR, F5F ArEo] 52T F Ve W2 JoE UEyith
AYE A= AAS A5 AolE UEhl= RMSE g2 1.01014 2.528 yepylth. & A

=k

oA ARE 7S, 24T ) ASsE Z2h2 7)1, AAA AR AE, FYEE 8
Aol FA 3 5 & AROIRE, Table 4.1 o]-g3tdl, 93 715 dSsher £80 B Ao
2 AzEc

4.2. AFE 7)) B3 ARE 23

APEEE &, olF 7, A€ AEY ARE E3or FA4% AAE Table 4.20] Uepfigict. 7

A BEAoA, B2 3959, 952 6¥-8Y, 7122 9€9~114Y, AL 12¢9-299] A8 E ARE-3FTh
AZ¥ ARE 239 2RAF R AL71L9 4% 0472 vlud WA yehgoy, 2 o=, 7127
L2 747+ 0.80, 0.71, 0.842 FEEFH T} v]$ =7 el AZEE ¢S F= 74, 247k,
7 RSl 234 th2A vEhgTh

B 7122 AY7e, B, A, 2%, §5, Q3HESIEA, o4kl A, e E o) 80% A
"ot 57|22 Y7, A5, A, FE9 71 AsiA gt 71% A E e Solg AR
2 BV 24T YA FFRTE 7S] s o] E Aoz YRt AR
otk 7RE7|2 MUY, A, o, 5, v, G8ESEaY s} 247 g 9
3l 84% AHE I ALV ALL2E, 55, AN, WE, A3tESIeks, o|xkslE, o0&, o ks
o o3 47% W=+ Aoz Yepyth

Aoz AFE Ryof AMSE duHssol €dRy o 23k AYusEdE 224 =24 |
Eltal, 53] dAEF D= &, o5, 7HE, AL 443 BF 28] §lo] JFE AL Hol T+ I
W42 et RMSE ZH2 1.1994] 2,452 9 239 RMSE g v]s:3HA] et
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Table 4.2 The seasonal ARE models for temperature

Season ARE Model RZ RMSE
Y;=—10.7740.80Y;_1 —0.02R;_1 +0.09D; —0.11Cy_1 +0.05H;+0.02F; +36.62N¢ +48.190 +er,

Spring 0.80 2.39
ep = 0.10e4_1 + ey
Y, = 1.12 + 0.82Y, ~0.01 08D 02H ct,

Summer t +0.82Y; 1 — 0.01R¢ +0.08Dy + 0.02Hy + e, 0.71 1.19
€p = 0.12¢4_4 + 0.10e4_10 + 0.10e4_19 + et
Y, = —23.48 + 0.78Y 0.18D; — 0.10C 0.11Hy + 0.01B; + 0.04F,

Fall t + t—1 T t t—1 T t + t+ t + et 0.84 2.45

et =0.09¢4_g +0.09¢;,_14 + ¢
Y= —42. 49Y; 1-0.4 09D 01B;+0.09F;+33.91 28. 20.28N

Winter t TTH0.49Y;_1 —0.48W;_1 +0.09D¢_1 +0.01 B¢ +0.09F; +33.915;+28.900; +20. 28 N¢teg, (- 201

et = 0.36e;_1 +0.08¢4_o +0.17€4_g 4+ 0.05¢4_g + 0.05¢4_ + 0.10€y +e
t t—1 t—2 t—8 t—9 t—12 t—14 t

HA71e ARG ARE 28 2479 AHEE et 109, ALEelNE 5L Figure
4.20] VERRATE 109 289 AHES B, 71&0] 10°C o]8iel Aol okzrel Tr) 248 2

ol 913, 107 ~ 18°C Aol F70] BEIT 18°C o4 FPoE i W5 FE] A A
o= vehgth W] of§ RHe 710] 20°C o5l 3 Te) 249 grol ok glort, 20°C o]
A9 Aol 240 WA 2 B A0 eith ARE 232 720 92 FE AYusE 4

\_

L
Hoz mdsie B0l done, B 7leo] FRE Fi AN, SdlaEse) B SE &
o 2AA AL, Al F B kel Aeske $ 298 A 4+ e Az da
(= S
g 2
v nb::rvad 'I'em;:ramu |0ct:;e|1 - - Imnbsn:r:d T;;I:plral::l 181.;:’:»!'] - -
Figure 4.2 The scatter plots (monthly and seasonal) between actual value and
ARE estimated value of temperature
5. 24E
FHYE A 435tk ARE B

= = 23olrt. 2 oﬂ:rL
AAE, 7|2 IS =AM gA A8 E 7T & & 5TFY 73RS, 4 AT
o A8 E AWHTE ARSI 537 71EAIEE ARAl 714 AR E 45, o}—?%k, Sl
M, 2%, 50l 4579 2AVIAAS = TAEE HATE dHEEdA SHE A5 CO2, CHy,
N20 CFCi1 & A3 5579 ti7xts s FPIAF A8l AAA] PMig, SO2, NO2, CO,
Oz°|th.
AT71ZEQA 2003 RE 20129 1€ 1¥A 12€ 31€7HX9] 10d A= AMS-st] i3 AE
H ARE ‘jﬁo—o—i A% € Vs A% A VNS RE QAN o] 9 B
O] FE AoE Ytk 39, 59~10900+ Aol BT X3 9 19, 34, 49, 79], 94,
1190l & ZgsFe] 28 o] Qrt. 247IARSE COy, CFC 0 S Bo ] Fo 7| g SO.,
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NO2, CO, O3= 9= 747t th2 A 43S 3= Aoz et 2ARAAS R?E 0.39-0.630.2 39
0] 0.392 A Vet 1Y, 59, 79, 11980+ 27} 0.62, 0.62, 0.61, 0.6302 Aw=o] vnd =
A Uebgth. RMSE g 1.01014 2.522 vlw# WA ehget

{o

ARE 71224 die dAEel B, AF, 7k, As AE BF 23H0 9o, 9%e Ad ¥
°of F& 71sR Uit &I %, Bolle Aol 7kedde 2% ARde 50 9L =
€ WSE UEpdth Solth AR 057122 SAvkaie g tyiee 9% FA 43 A,
AN, 5= 71l A% o] vl 2 Ao dEyTh 2A7ieRe e, A3kt
a7t &, 7HE, ALl 4Fe Fe iR vehth AZE ARE 239 é@?ﬂ# R*e Ag7)ee
0472 ¥l A WA vepdot, &, o5, 7+&7122 247 0.80, 0.71, 0.842 YERP R} u]-9 A

UERSTE. RMSE g2 1.19914] 2452 9 B ¥<] RMSE 3} v]53A] Vet
ARE 232 Table 4.1, Table 4.237} Zo] 7]20] oj® AWMsSo] JaFS x| S £Ao07

798 BUG 4 Ut B0 YLOR, B AT AGIA R ABES T2 F 6 Yol 2
45 o F2 2] Helet /e GO, 720 g Aol B hE AT5 I
cheret Yol B8 A77F A EE ) o FolAof Arka AZHT
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Abstract

The temperature data influences on various policies of the country. In this article,
the autoregressive error (ARE) model has been considered for analyzing the monthly
and seasonal temperature data at the northern part of the Chungcheong Namdo, Seosan
monitoring site in Korea. In the ARE model, five meteorological variables, four green-
house gas variables and five pollution variables are used as the explanatory variables
for the temperature data set. The five meteorological variables are wind speed, rainfall,
radiation, amount of cloud, and relative humidity. The four greenhouse gas variables
are carbon dioxide (CO2), methane (CHy), nitrous oxide (N20), and chlorofluorocar-
bon (CFC11). And the five air pollution explanatory variables are particulate matter
(PMjo), sulfur dioxide (SOz), nitrogen dioxide (NO2), ozone (O3), and carbon monox-
ide (CO). The result showed that the monthly ARE model explained about 39-63%
for describing the temperature. However, the ARE model will be expected better when

we add the more explanatory variables in the model.

Keywords: Autoregressive error model, explanatory variable, greenhouse gas variables,

meteorological variables, pollution variable, temperature.
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