Journal of the Korean Data & http://dx.doi.org/10.7465/jkdi.2015.26.6.1409
Information Science Society gt o] 8] A B 3}-8}3] 7]
2015, 26(6), 1409-1416

1 e ek ol o) ] % B 5}

A4 2015 10€¥ 294, =3 20159 119 16¥, AAEH 2015 1149 20

2 o

7129 ABh= Az AR ohdEt TAEY A%, A, AR, A, 23 9 A Zokell 9%

S Zrh B ApAE £9A] 2003d-2012d 718 AARLE, 2ATIARE, Q7RIS o83}
o] 217137 24} (autoregressive error) Eg o2 ¥z B3I 7|2 H8 /AR EE, F
&, A%, A, %, 55 ARSI, AT oEEA (CO2), M (CHy), oMt
34 (N20), F31E3ea (CFC1), H71AEE vAIWA]l (PMio), ©14FR3 (S02), ©4ksHd
& (NO2), & (03), dishes (CO)% ARESETE 71ee 9 BAS 23 )dHere 4
AV, 2, S50 9% Wol T Aor EAHAY. 53] dAE2 &, 9%, 7t 9% ¥

|
ARG RE GoRelEkast gl
£ A0E Btk ANYALARG O

=
Gl a3
TEZ Agol 9FE Wl ﬂz—t %lﬁi ‘/}E}ﬁﬂ. =

=

=

AT 71 2Hsl= A BE 7P 3522 tiAslof & £33 AAISY R AR e 5
Agel Aol 2 9% E 5 Y BAR Q4TT Ak AW 3L AT AR 2 HF (Inter-
national governmental Panel on Climate Change (IPCC, 2007)) A|4x} B3 Ao w2 2 100d
ZF (19063-2005d 712) A 2] FRFLEE 0.74°C A48 2102 =51 ot E3) Leviet
6T =AY FF 7122 1.7°C A5 (1912d~2008d 71%)3te] FR =2 A5ES et (Korea
Meteorological Administration, 2009). °]#3t 7|5 WH3l= A7 A3 & ¥ ohzt BA, A,
2, 23 SolE ¢S Foh

247N~ 7R GEA Ak 71de

; | o] & 2o dHA YA, thr]8o g o]

, Gakslebs, o= Fo] dFgS = AeE geA Ut} (Song 5, 2011). 24

7}’\-4 EE H'P@] SAZALS = 19979 FE GAAME AEste] FA] oaksleks, wigh, opilsla

&, FaEsEs, AEIRAR, SEIS T 6714 247 E AU SEEA AR (Kim

5, 2008). %€ UrE]- 71743 ol M= MARA7t22t5 A E (WDCGG; World Data Centre for Green-

house Gases, http://gaw kishou.go.jp) AFO]Eo] QPAT 247l 79l o] 2ksteka | wgh, o]x1s1d
4 55 19999 19145 H sk Qick

TaE P Wtﬂ'"’ st Au|e] A Yol 9ste] ATEAS.
HE Al o] 111, sty to]e] H B8}, W4, E-mail: esther@ptu.ac.kr

Tool =

= 4
1 (450-70

201
37

o
-

01

\1 F(U
I‘l 1%

~—

P



1410 Hoonja Lee

AF7HA 7@ Aol B T AwolA AFsE AW ] Yok ATel BfRRol AL, BA, &
AT AGER 71eus Jrish FAE AT ek 2et A Lol G FL AREA AR
SANAAE, AARE 08T 712 BYo) BB ATE FHGE A 719 FAH BY @

e

=

-

— gl

[e]

(Lee, 2014) 2] ofl= 2toli 7] FET). walol] At Ao A AvEd, vl ALE
71293} @ 3o} AT BA (Jeong 5, 2015), THEH=Z 40d71e] 7] &8 0] F0]9} T & 7)Ao E
v 224 (Yoo 5, 2010), ¥4 | 317]22] Wsle] thet =4 (Ko, 2007), ¥t EARY (GLM) G4
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+= Song 5 (2011)S #F3 2 3d}o] ¥4 (wind speed), AHFE (relative humidity), 7<= (rainfall),
AALEF (radiation), €% (amount of cloud) ARE3 2w Table 2.10] UER} Ut} 4572 24
ZtxAm e FHEE HOT dHEAA S3FH AR olikEgta (CO2), Hg (CH,y), otitsda
(N20), d3E3lgta (CFCn)E ARt fag, LAZIAEE 929 A5 5 ARSsH 3
Ak 257 9a, FEivee 19999 195 S Bk GHES St FEF AT 247~
£ E43to] GAW NAXAZIAAEE 25 E SHote] &8t th 53/ d7|A s+ A d
2]l (PMio), ©12F318} (SO,), o438 & A (NO2), £F (03), 44slg4 (CO)E A3, =953
HehAS] UA FEFARE AR ARE 2AVIAALE, t71ARE Table 2.1 YERY
th ZF Ao o5 ARAIR 9 FAIAQ AW Table 2.10] el Qlth. Table 2.12] 3£7]
(Notation)+E 429 Z3 A HyFA o Th

Table 2.1 List of explanatory variables

N[m o,

Y of)

Variable Contents Unit Notation

Temperature Previous day 1 hour average surface temperature °C Y1
Wind Daily maximum wind speed m/s Wy
Rainfall Daily sum of precipitation mm R
Radiation Daily sum of radiation MJ/M? Dy
Cloud Daily average cloud amount - Cy
Humidity Daily average relative humidity % Hy
CO> Daily average CO2 ppm E
CHy Daily average CHy ppb By
N2O Daily average NoO ppb Jt
CFCqq Daily average CFC11 ppb Fy
PDMio Daily maximum PMjq ug/m3 Py
SO2 Daily maximum SO» ppb St
NO» Daily maximum NOg ppb Ny
O3 Daily maximum O3 ppb O

cO Daily maximum CO 0.1 ppm Ty
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Figure 4.1 The line plots of monthly temperature in Suwon City
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Figure 4.2 The line plots (June, July, August) of yearly temperature in Suwon
4.1. ¥d@7]&e) ¥3 ARE 2¥
4 YA 71 LRFHS F435te] Table 4.10] Uepuiich é% B2 20033d-2012d9] 104
2 35S 2F 2995002 ABHUG. ARE 299 ¥4 A9 143 49055 0

CFCllglr =14 °] 5'02, NOq, CO, OST_‘ FLAE (t) 5} = T
=2, A, 2352 7|3 oS 2R B IS FAoE AlsE FY s (1) ALAE (1)
g AR F AAES 3 ARSIt

ARE 239 24 Aol YW (Yule-Walker), ULS (unconditional least square), MLE (maxi-
mum likelihood estimate) 52 ®Ho] AT, B AFoAE 7B Zo] JAAHY FEHHUT
(lagged dependent variable)?l Y;_jo] AHW4E ARRE = 7o A3st MLE WS ARSIt
ARERZS] AYPA HAHo2E: 7|2 By o] AN 5807 AWHSE AMSEHE Aol
Z8e Durbin-h 43S AH83] AAsIAY £33 k2] ACF (auto-correlation function)2} PACF
(partial auto-correlation Function)®] 235 A3t} (Cholt Lee, 1997).

2 ARE 28 (Table 4.1) 21, 7128 4Bshe A4as, SA/kans, B7usst 19604
129707 9 vk 234 teA gestt. B2 2l A2 A8 (Yii)ol 2R, A AdEe
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2 2¥so] QI AFRE OF (0)F LARENS SaBaets (F)7h 285 /120 9%
2 3t Aoz vehhth B9 39,49, 5900t QAF (D)), 2% (C), £F (0,)°] ZFso] 7]
of Yae F Ao UeEth 18 69, 7, 8ol AN W (B)o] FEACE £
of QI FE (H), % (W, 52 W), o418 (B,), we (B), oMl A4 (1), 7 72, 89
of Eso] glo] JTFS T A0 Uehlrth 0187129 Sol@ ARS WS thrjus Qas)
4 (69), WAEA (79)7h 47 2yl ZYFo) AT, PAF DAY, 5, 2F, T4 2
A7haR%Q) o kslEke, g, ohtald A J)e AWe] Bo] Hrks ARtk 7429l 94, 1090
tSE, o, AN, 2ARNTLT RG] FEAOR Solst go} 7180 FYL Fr o= 1t

ehgtet
AAA AGUSE A HY, 53] AN 23] 2T Do] Bo} /2o JFS Fr Aoz
ehgh 38~1190E QAR (Do) BF 23S 0] glo] A% AT, 2, 12, 4L el 3
e T A0w UEhth 2% (C)L 19~69, 99~1120] 230] glol, 79, 892 AH B
b BEW, 5 Wi)E 19~32, 59, 79~89, 109~129

£ AR GFL FE Aoz ey
It Esel Atk QAPH 2B ALt Frm FE ASE S5 Ueh), @ Leix e
Qitgo] Be4T, o] WLHF, Bho] 4245 7122 Lebe A0 Uehdth =

£ 59, 7989, 09~1290] TS T Aoz vehta, 59, 79~82el = FE AT S
S A Pel G Ueht 59, T9~80E $E7} $258 7122 ez, Ui 2o
£, H57 $858 7]20] Sebhe 202 vehhth 24k MG GERaEL (F)7 1N59,
99~ 1290 Ui} 9L Bol £t A0 Lehea, o asleka (B, 79~89e) £3so] 9,

Wk (B 3¢Y, 69~89, 109 £FHo] 1 oRtel 4 (J) = 5¢, 789~849 1199 9F= +
€ ALE yesth gi7]is Felle & (0r)°] 19~54, 10~1290] Yeht F3FE Bl = 4
oz BAHYTh olasAa (N)7h 29497 119~1280] WA (P)E 79, 980 9L 5
£ Aoz bt
Table 4.1 The monthly ARE models for Suwon temperature
Month ARE Model R% RMSE
Y; = —29.41 + 0.29Y;_1 + 0.47C; — 0.40W;_; + 0.10F; + 73.645; + 62.370¢ + ¢,
January 0.50 1.95

et = 0.55€;_1 + e
Yy = —32.89 +0.27Y;_1 4+ 0.43C¢ — 0.14W; 3 + 0.11F 4 81.720¢ + 54.76 Ny + €4,

February 0.53 2.05
et = 0.51le;_1 + ey
Y; = 0.39Y;_1 +0.41C; +0.10D; —0.27W;_1— 0.05R;_1—0.02B; +0.10F; + 81.350¢ + 65.68 Ny + e, i
March 0.56 1.93
= 0.38¢;_7 — 0.11e;_14 + et
Y, = —12.26 1 0.40Y;_1 + 0.47Cy + 0.22D; — 0.04R;_; + 0.04F, + 56.260; + 26.02Ny; + €,
April _ 0.48 1.89

e = 0.41le;_1 4+ 0.13€4_g — 0.14€;_16 + ¢
Yy = 0.38Y;_1 — 0.06H; 4+ 0.16C¢ 4+ 0.05D¢ — 0.22W} 4 0.02J¢ + 0.05F¢ + 35.300¢ + €¢,
May 0.43 1.50
et = 0.49¢;_1 4+ 0.10€;_g — 0.08¢;_18 + et
Y: = 0.59Y;_1 4+ 0.25Ct 4+ 0.18D¢ + 0.004B¢ + 1.47T¢ + €4,
et = 0.15¢;_4 — 0.14€4_15 — 0.16€;_17 + 0.13€;_19 + €4
Y: =0.25Y;_1 — 0.10H¢ + 0.06 D¢ — 0.11W; + 0.06 E; — 0.003B¢ + 0.05J¢ + 0.005P; + €,

Jul 0.53 1.03
WY, — 0.57es_ 1 — 0.08¢s_11 + et

June 0.58 1.35

Y: = —19.44 4 0.37Y4—1 —0.02H;+0.13D¢ —0.13W};_; —0.01R¢ +0.08 Et —0.005B¢ +0.05J¢ +€¢,
August 0.63 1.03
0.43€; 7 4+ 0.15€¢;_5 + ey
Y: = —10.91 4+ 0.60Y;_1 + 0.06 H¢ + 0.42C¢ + 0.37D¢ + 0.03F; + 0.01P; + €¢, 0.69 1.41

Septemb
CPObeY e 0.13¢;_g — 0.16¢_18 + et

Y —18.81 4 0.50Y;_1 + 0.05H; + 0.42C¢ + 0.23D¢ — 0.21W; — 0.05R¢ + 0.01B¢ + 0.03F%
October — 107.84S¢ + 67.610¢ + €¢, 0.68 1.50
e = 0.26€; 1 + 0.13€4_g + €t
Yy = 0.45Y;_1 + 0.05H¢ + 0.58C¢ 4+ 0.22D¢ — 0.39W;_1 — 0.07R¢ — 0.04J¢ 4 0.06F}
November + 100.370¢ + 30.09N¢ + €4, 0.68 1.92
et = 0.34€4_1 + e¢
Y: = —26.32 4 0.32Y;_1 + 0.06H¢ + 0.53C — 0.27Wy_1 + 0.07F¢ + 91.020¢ + 51.94N¢ + €4,

Decemb
e = 0.53¢;_1 4 0.19¢;_g + 0.06e;_15 + et

0.60 2.10
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AL A L& 4 9l AFo|BE | Table 4.12 0|31, Y 7|25 o &=t 20 @ A
2 Azt

T9712 AAFI ARE 28 XY AHHEE ZAFAF7 7 w2 5939 7MY =2 998 Fig-
ure 4.3° JERITE 59 B AATE K, 7|29 wet j’]'EH‘F‘Xé Z2 FHazAo]l H Aol
t}. £3] 7]2°] 16°C 01'3}% 730l 7] Fof FAHE A3Fe] 9az, 16°CE} 20°C Afololl= Ta 5
Aol FAr}. ¥ 99 B3L 7]1L 0] 20°CS} 25°CAFol 9 %kﬂ-/] -‘4’ FAH gho] Lo, 1 99

Aol FHol ‘ﬂﬂ’i‘. Tﬂja}% Aoz Jeltl. ARE 282 7] 20 gL == AmuiE 2o
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Figure 4.3 The scatter plots (May and September) between actual value and ARE estimated value of

temperature
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2o FFE FE 5TFY 7R, 45FY 2AVRAE, 557 HIAEE AUHTE ARG
th 5ER NAARE 94 1 ARE T2, 25Y QAF, 2% a0 457 L%}
B ok P = oA é’g% A5 CO2, CHa, N2O, CFC11 & 319 5579
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Abstract

The change of temperature influences on the various aspect, especially human
health, plant and animal’s growth, economics, industry, and culture of the country.
In this article, the autoregressive error (ARE) model has been considered for ana-
lyzing the monthly temperature data at the Suwon monitoring site in Korea. In the
ARE model, five meteorological variables, four greenhouse gas variables and five pol-
lution 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 (C'Hy), nitrous oxide (N20), and chlorofluorocarbon (CFC41). And the five
air pollution explanatory variables are particulate matter (P M), sulfur dioxide (SO2),
nitrogen dioxide (NO2), ozone (O3), and carbon monoxide (CO). Among five meteoro-
logical variables, radiation, amount of cloud, and wind speed are more influence on the
temperature. The radiation influences during spring, summer and fall, whereas wind
speed influences for the winter time. Also, among four greenhouse gas variables and
five pollution variables, chlorofluorocarbon, methane, and ozone are more influence on
the temperature. The monthly ARE model explained about 43-69% for describing the

temperature.

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

meteorological variables, pollution variable, temperature.
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