NsETAsuNaIw 9 8 aLiUfi2554/3 63

MUUUNLINTAAMNISIAN ANUKITIYES JIRIASIVA
Forecasting Model of Wind Speed along the Coast of Songkhla Province
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Abstract

This study constructs the statistical forecasting models of wind speed by the Box-Jenkins and
decomposition methods. The wind speed data were collected by Solar and Wind Energy Research
Unit, Thaksin University. Wind speed series at an altitude of 20 meters along the coast of Chana,
Songkhla, Thailand during June 1, 2010 until July 31, 2010 for 3-hours period of 488 observations are
used to create the forecasting models of wind speed in August 1 — 31, 2010 for 3-hours period of 248
observations. Comparison of the accuracy of two forecasting methods with the criterion of minimum
mean squared error (MSE) found that, the additive decomposition method gives a higher accuracy in

forecasting than the Box-Jenkins method.

Keywords: Box-Jenkin method, decomposition method, mean squared error (MSE), wind speed
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FMUMINeNIolsEeraw STuand-laufiug L‘ﬂ‘uﬁ%miwmmtﬁ‘ﬁ'ﬁmwugnﬁaagaﬂiﬁ'ﬁ'ﬁu6] [2] lawdi
duuunaly fe seasonal autoregressive integrated moving average susiul (p, P, g, Q) unushasade fe
SARIMA(p, d, q)(P, D, Q) waaaduaumslaaait [4, 5]

b, (B) @ (B°)(1-B)’ (1-B°) Y, =5+, (B)0g (B°):, (1)
fa Y, Ao ToynaunIuIm

g, Ao aynINIATBIANAaIARaunInTLInLIIUnAuaziduBasziU drodaduinAuaud
wazANNLLTTIUAINNNT N
t=1,2,...,n
n fis Swandayalusunsuiam
S Ao IIWIBOANA
U
d uaz D Aa SAUNT8INTHIHAGLAZHAGANANIS audal
B fia sadnilunisneunas (backward operator) laufi BYY, =Y,

8=, (B)D, (BS) fa drasn lapfl p e duaduvetayninnafaatuu3

¢p(B)=1—¢lB—¢ZBZ =0 BP Aa arduiiwmsansunwns luadtauuy bl 409 masuaLfl p
(non-seasonal autoregressive operator of order p; AR(p))
D, (BS)=1—<I)lBS —®,B* —... - ®,B™ fia dradufiunsandunusludiiesunuingniadueu

AP (seasonal autoregressive operator of order P; SAR(P))
0,(B)=1-6,B-0,B2 —...—6,B? fia dasuiiumsiadviadeuiuuulidagmaduduf q (non-
seasonal moving average operator of order gq; MA(Q))
0 (BS)=1—® B*-0,B* —...—0,B¥ fa m”a@iuﬁumimﬁ'mﬂﬁauﬁtmuﬁqgmaﬁuﬁuﬁ Q
(seasonal moving average operator of order Q; SMA(Q))
mu@aummﬁamuuuw snstkuasituand-awiug laglsllsunsu SPSS i‘um 17 Eﬁ'ﬂv[ﬂ(ﬂdu [3]
mu@awn 1 wmimwagﬂmnmLﬂummumi (stationary time series) mavl,:u I@mwmimwmﬂmww
yesaunIuIALAguALa (Y, t) nWstTuanaN R Slueaas (autocorrelation function: ACF) uaz
nyWarTusaNUTluasu19sw (partial autocorrelation function: PACF) wiaariuasiagausiady
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uwlnuvesudaznga winwuiheynsuna ldidumatuud avinsudaseynsumlnildidusatuund
Aauflasridunaudaly
duaani 2 muuasauuuiidwldldanni ACF sz PACF maaagﬂiunmﬁﬁuamﬁuuﬁ
dunen 3 Usnmdinimesvssdnuuusssarninesilivesdyeanindauunasias 1
i nniwisasnuslnduszrtuaeuidrauningldduuufidsneudosnnime fidivdaunivae
duaaul 4 Benduuufiddunmsimsswnaudidon (Bayesian information criterion: BIC) én
ﬁq@ fenadi@ Ljung-Box Q ﬁvlsjﬁﬁyém”tg LLasakmmnmmaamﬂizmmmmﬂmmﬂﬁaumﬂmswmnmi
{e} Fnmaadeunlmifidudaszriu TasRsanannsn ACF usz PACF 283 {e}
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@19197 1 dndszananmiiaesvesdauuy SARIMA(p, d, q)(P, D, Q)s

SARIMA(p, d, 9)(P, D, Q)s

estimated parameters (1,0,1) ((31” f 11))8 ((31” f f))g ((21,’ f ' f))s ((11” f f))g ((01,’ f ' f))s
(3,1, 1)
no constant  no constant  no constant  no constant  no constant
Constant estimate -0.006 i i ) i i
p-value 0.264

AR(1): estimate 0.381 0.390 0.416 0.418 0.413 0.418

0, p-value 0.000 0.000 0.000 0.000 0.000 0.000
MA(L): estimate -0.039 -0.031

0, p-value 0.727 0.780 i i i i
SAR(1): estimate 0.076 0.071 0.071 0.081 0.086

D, p-value 0.152 0.186 0.182 0.118 0.094 i
SAR(2): estimate -0.041 -0.044 -0.041 -0.037

o, p-value 0.428 0.395 0.419 0.469 i i
SAR(3): estimate -0.035 -0.038 -0.036

D, p-value 0.490 0.468 0.486 ) ) )
SMA(1): estimate 0.917 0.909 0.909 0.918 0.926 0.907

0, p-value 0.000 0.000 0.000 0.000 0.000 0.000
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@13197 2 1 BIC uasenaia Ljung-Box Q wasaauuu SARIMA(p, d, )(P, D, Q)s

Ljung-Box Q (at lag 18)

SARIMA(p. d, @), D, Qs BIC statistics p-value

SARIMA(1, 0, 1)(3, 1, 1)g -0.521 24.783 0.016
SARIMA(1, 0, 1)(3, 1, 1)g no constant -0.533 24.822 0.016
SARIMA(Z, 0, 0)(3, 1, 1)g no constant -0.548 24.508 0.027
SARIMA(Z, 0, 0)(2, 1, 1) no constant -0.562 23.555 0.052
SARIMA(Z, 0, 0)(1, 1, 1)g no constant -0.576 23.912 0.067
SARIMA(Z, 0, 0)(0, 1, 1)g no constant -0.585 27.428 0.037
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3.3 wamngnsatlaadsnisusndnilsznauzasaynIanian
ﬁnnmiLLﬂﬁagammSaauﬁim‘“ummga 20 was sanidunguton fuImALaADRAzANNNYTUTIU
VOIUARZNY LFAIRIANTIIN 3 WU EJ‘L*ﬂS&JL’Ja’]ﬁﬂ"]Lﬂ;ﬁiﬂLLa:ﬂ’J’mLLﬂiﬂi’JWilﬂdLL@]la:ﬂa;aJvL&iLL@ﬂGi’Nﬂu%
NUBAININ agﬂiunmﬁmins:mmﬁamﬁ é’mfugmmuﬁmm:au e uuuun GIgUNIT (2) waziive
mmﬁu’lﬁrj’lagmmnmwﬂﬁﬁumiﬁu PmMImagaudemMIIezRnIsnanasdasuadisine (simple
linear regression analysis) szwindfaulsdase Ao 1180 (time) uazandsanu Aa anusay (ws20m)
waé’wﬁuaméﬁgﬂﬁ 8 wuiien P (p-value) vasarudsiiandetasnitszaunudiagy 0.05 uaninnit 0.01
waz R2=0.9% winoauin nanfanuduiusifaduaseiuanuiiaufiszautoddy 0.05 udlid
anuFuNUSISIduaTnuaHaufiszautpdiay 0.01 Tasnaaunsnesuonsilfsuudaszasanan
auldiRosdonay 0.9 winin fevasunn avinlumsinmziassiesldaadsunuauu lduluaunsi (2)
HaswsvadaTiingnia (seasonal  index) v 8 naMa LLﬁ(ﬂG@T&EﬂﬁI 9 munsnafunelain anasien m
Faand 1 waz 2 Sandes Tuvmefiannusan m 329817 3 89 5 ﬁmqaﬁu uazanaBnAsIndta e
72917809 6, 7 1ax 8 mwmmnimﬂgﬂLmumﬂmaﬁ%n’mmﬂmuﬂiznaumaaagmunm \ueait
F2319877 1 1381 00.00 w. 2BINNIH \?t =1.50427 - 0.83528 = 0.66899
=1.50427 - 0.72167 = 0.78260
=1.50427 + 0.15729 = 1.66156
=1.50427 + 1.72168 = 3.22595
=1.50427 + 1.38948 = 2.89375
=1.50427 - 0.15979 = 1.34448
F21973817 7 19 18.00 . mamﬂ'j”u =1.50427 - 0.72472 = 0.77955
F136991 8 19 21.00 . mamn’i’u Y, =1.50427 - 0.82700 = 0.67727 (6)
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v o4 e . d _ AN . . . d .4 AN
naxn NAMIN  ARAY nayn NAMIN A NRAY
! “ uilsidsmn ! “ wilsdsn
1 1-32 1.31 1.00 9 257 — 288 2.04 2.08
2 33-64 1.70 1.27 10 289 - 320 1.60 1.84
3 65 - 96 1.96 3.22 11 321 -352 1.48 1.24
4 97 -128 1.63 1.53 12 353 -384 1.21 1.05
5 129 - 160 1.36 1.10 13 385 -416 1.39 1.32
6 161 -192 1.48 1.13 14 417 - 448 1.09 1.21
7 193 - 224 1.53 1.41 15 449 — 488 1.29 1.07
8 225 - 256 1.56 1.13 Laﬁﬂ 1-488 1.50 1.45

3.4 wamsl3suiisulszansnwaasniswennsai

ynmslddnuuluaanisi (5) waz (6) Lﬁawmmtﬁagammﬁ’muﬁnﬁummg& 20 AT Tui 1 19
31 fswnay 2553 1o 3 Falug d1uan 248 ¢ Vl,@Tﬂ"]mmLmﬂ@msmﬁﬁagaﬁ]’%aﬁ'umwmﬂmi (error) h
fMuITAIANNARALNRaUTAIREIREE (MSE) Tuaunsf (4) wuin EﬂLL‘Uumnmaﬁﬁn’mmnd’mﬂisﬂau
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AMWEINININaENIN B3adA1 MSE 761n11 388218 augaIadasan 4 nwuaaIRIBusuTeya
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Regression Analysis: ws20m versus time

The regression equation is
ws20m = 1.71 - 0.000822 time

Predictor Coef SE Coef T P
Constant 1.7052 0.1090 15.65 0.000
time -0.0008217 0.0003862 -2.13 0.034

S = 1.20170 R-Sq = 0.9% R-Sq(adj) = 0.7%

zﬂ"?l 8 Nﬂﬂ’]iﬁmﬁﬁtﬁﬂﬁiﬂﬂﬂﬂﬂL’TTGLE?%EJE]'N&']ﬂ‘llﬂd“ﬂ%]gﬂﬂ'l’]&lL%’Jm\lﬁitﬂuﬂﬂﬁﬁwqd 20 Luay

Time Series Decomposition for ws20m

Additive Model

Data ws20m
Length 488
NMissing O

Seasonal Indices

el
o
=
-
o
a

Index
-0.83528
-0.72167

0.15729
1.72168
1.38948
-0.15979
-0.72472
-0.82700
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SARIMA additive decomposition
MSE 0.7161 0.6522
— - — - SARIMA model

e ... additive decomposition model
g 6.00 ——wind speed at 20m
o
N 5,00
5 I
< 4.00 i i
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observations
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4. ssduaniduuazanlsuna
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