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Abstract

The research aims to analyze the time series of daily wildfires area in Chiang Mai which are classified
as seasonality, and the data also has a wide range of zero values over a number of periods which can result
in high variance. The data used consists of two parts: the number of wildfires area and the climate which
can be used as a factor that can affect the number of wildfire area. The obtained data used to create the
appropriate forecasting model by comparing the six forecasting methods which are multiple regression with
categorical variable, multivariate polynomial regression, the truncated fourier series, Holt-Winters’s additive
method, SARIMAX methods by Box-Jenkins, and artificial neural network; in addition, to measure the
efficiency of the model. The test data is divided into four phases: 3 months, 6 months, 1 year and 1 year 6
months, and compare with the six forecast methods by root mean square error (RMSE). The results showed
that the Multiple Regression with Categorical Variable provided the lowest RMSE values for test data over
a period of 3 months, 6 months, and 1 year, and SARIMAX method provided the lowest RMSE values for
test data over a period of 1 year and 9 months.
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Variable RMSE
RMSE 3 Lfau 186.3560544
RMSE 6 Lfau 140.9722406
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Tngldiuusdnussinnlugluuuraniion wuuInis
assaunseandu 4 LuufAe N1sasenIsannRELUU
Lﬁugﬂ (Full Model) meﬁdmiwﬁ 4, NSA519N5
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A1 4 ANFUUSEANSandUNiusveIENNISannaY
< | o o & |
wuudngUseninedadvanimeniatuiiunliidd

Coefficients: Estimate Pr(>[t])
(Intercept) 2.57E+01 8.41E-08
Max.Temperature....F. -7.73E+00 0.000128
Avg.Temperature....F. 1.84E+02 < 2.00E-16
Min.Temperature....F. -2.46E+01 4.89E-09
Max.Dew.Point....F. 5.60E+00 0.051747
Avg.Dew.Point....F. -2.61E+02 < 2.00E-16
Min.Dew.Point....F. 2.93E+01 2.42E-07
Max.Humidity.... -2.70E+01 < 2.00E-16
Avg.Humidity.... 2.16E+02 < 2.00E-16
Min.Humidity.... -7.69E+00 0.046249
Max.Wind.Speed..mph. -2.41E-01 0.844327
Avg.Wind.Speed..mph. 2.37E-01 0.870545
Min.Wind.Speed..mph. -9.93E-03 0.992593
Max.Pressure..Hg. -3.48E-01 0.712637
Avg.Pressure..Hg. -1.93E+00 0.350948
Min.Pressure..Hg. 1.68E+00 0.254858
Month02 2.28E+01 7.39E-06
Month03 1.03E+02 < 2.00E-16
Month04 -7.22E+00 0.284141
Month05 -2.64E+01 0.000165
Month06 -7.49E+00 0.299014
Month07 -3.46E+00 0.628467
Month08 -2.95E+00 0.674405
Month09 -1.51E+00 0.827491
Month10 4.36E+00 0.483658
Month11 4.19E+00 0.443781
Month12 5.95E+00 0.21058
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0.05 3nihnsanguiie3s Stepwise Lilafmdanuas
finAaUslaun1snsivdeussAutydAy uazdinmn
wUsinUszianlimilouRudusvaunisannounuy
ansU uLagyinsanguaiels Stepwise Y04iuUTIn
Usgtandmsvaunisannsguuuanyulaeinig
nrvdeuley wanaiinsed 5 uazaguan RMSE il

INNSNINTAILAFINIS19N 6

M15797 5 Andudsvansanduniusvesaunisanneey
wuvanjUlagdnisnsivaeuledseninedadvann
anAfuiunliii

Coefficients: Estimate Pr(>[t])
(Intercept) 2.26E+01 <2.00E-16
Max.Temperature....F. -7.88E+00 9.09E-05
Avg.Temperature....F. 1.85E+02 <2.00E-16
Min.Temperature....F. -2.46E+01 2.57E-09
Max.Dew.Point....F. 5.46E+00 5.68E-02
Avg.Dew.Point....F. -2.63E+02 <2.00E-16
Min.Dew.Point....F. 2.99E+01 8.09E-08
Max.Humidity.... -2.68E+01 <2.00E-16
Avg.Humidity.... 2.18E+02 <2.00E-16
Min.Humidity.... -8.14E+00 3.15E-02
Month02 2.54E+01 9.68E-09
Month03 1.07E+02 <2.00E-16
Month05 -2.17E+01 4.32E-09
Month10 6.32E+00 8.15E-02
Month11 5.61E+00 1.31E-01
Month12 6.79E+00 9.40E-02

o

M131991 6 A1 RMSE ¥84n150A008ULUUNYAMATIAT
wlsdndszian

RMSE
Method
3 fiou 6 Liiou 19 199 1iou
Full model 91.98635 76.80512 55.18481 144.1421
Reduced model 92.113 76.89221 55.25577 144.0143

Reduced model

K5

92.24924 | 76.77547 | 55.16708 143.8217

Reduced model

RcvK10

92.24924 | 76.77547 | 55.16708 143.8217

3.5.4 N15NEINTAIAUNI150A088LUUINA luiga
LuuranefILls

NTAS 1 ILUUTIRDINGINTAAIBNTOANBE
wuUkUUInA LU el uUraNgf LU AT UUINISAS
aun1seenidu 4 KUUIINNITOANBELUUNYE Wit gl
FauUsTaUszanlaed n15id uaun1singsaes
(Quadratic) uagduidulfauwusseninadauys
8d5% 2 A7 (interaction) @#5UA1 RMSE Alea1nnIs

neNTIlARINSIaN 7

A15799 7 A1 RMSE sa9n15anasswuulnaluiiloa

o
LUUANEAILYS
RMSE
Method . . . 139
3 oy 6 Lou 19 N
Lo
Full model 93.33195 | 7893754 | 55.88681 | 1459292

Reduced model 93.99207 | 79.06667 56.09014 145.0891

Reduced model
93.59851 | 78.94547 56.09811 144.828
with K5

Reduced model
93.59851 | 78.94547 56.09811 144.828

with RevK10

3.5.5 NMISWYINTARLALUUINADY SARIMAX

AsNEN5AIR835 SARIMAX umaiianis
PUNTULIAT A DINARDUAIINT 4UBIDUNTH
(Stationary test) ADUUNINASIUUUTIABDY NISANYT
adsivinnsvadeumuila #2638 ADF unit root ve4
Dickey and Fuller [14] Ingfununauuigiunanly

n1snageu (Null Hypothesis: HO) Aim aynsuvianlal

:l '

=~ N 1% i
1AUUY NAN1TNAEBUAITUN 6 WUuI1AT P-value

U

'
AN v o o W

ausaUasaunfgiuvaniiseautedfey 0.05 16

augmented Dickey-Fuller Test

data: Area
Dickey-Fuller = -6.577, Lag order = 14, p-value = 0.01
alternative hypothesis: stationary

JUT 6 nansnAaaUANlaveIBYNIUAILTT ADF

unit root

ANNUUNINIRF19MULANABS SARIMAX Taerldiiads
niguenanannisnaneswuuanglaaallsunay R
studio TneARBARLABNFAILLLANA89NAN Akaike
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information criterion (AIC) Niaafgn TnaAniaan
W IMUA 6 FAILUU @3UA1 RMSE 71 1A 311015
NYINTAILARINITI9N 8

M1597 8 A RMSE 989n15iuUs1a84 SARIMAX

RMSE
Method

3 flou 6 Loy 13 199 iflou

SARIMAX(3,0,1X0,1,0) 181.6291 135.3868 | 95.39092 141.4235

SARIMAX(3,0,2)0,1,0) 181.6845 1354304 | 95.42068 141.4462

SARIMAX(4,0,1)0,1,0) 181.6222 1353809 | 95.38683 141.4179

SARIMAX(5,0,1X0,1,0) 181.6247 1353828 | 95.38794 141.418

SARIMAX(4,0,2X0,1,0) 181.6175 1353775 | 95.38458 141.4177

SARIMAX(5,0,5X0,1,0) 181.5213 1352967 | 95.33204 141.3259

3.5.6 NM1SNEINIAIReITIATIUeUsTEMTIEY

lunisadrsuuudnaenigislasaieyssam
Wisnazldlusunsy R studio lnefideyaundndy
Jadpanimenisainaunisannesuuuifiugy uay
wuvangy WlennUssuiisunadnsiile Tnefivua
AMSEieTYRUUTIaRIRe IuIuluaWiU 5,
10, 15, 20, 25, 30, 35 waz 40 wars As1LT vU3
(Learning Rate) inAu 0.01, 0.05, 0.1, 0.2, 0.4, 0.8
waz1 Tnsuuudiassazgnidenaindmsdiiaesiivi
Tviein RMSE shaaunld aguemnsiines uas RMSE

av v Yo a
Aldannisnennsallasanisen 9

A157197 9 A1 RMSE wa9islasaunaUseaniiay

Neural Network RMSE
Method

139

(size,decay) 3 pou 6 WWou 19 .
\Wou

Full Model
(30,0.05)
Full Model
K5 (30,0.4)
Full Model

106.3965 87.55564 62.2416 147.4387

97.2116 86.10667 64.74964 150.9985

100.4768 84.23596 60.65833 150.1992
RevK10 (35,1)

Reduced Model
(30,0.4)
Reduced Model
K5 (25,0.8)
Reduced Model

102.2462 | 84.34666 60.16941 145.2222

97.52495 81.41748 58.18625 143.1615

98.30117 84.77458 59.98173 145.9034

RevK10 (35,1)

3.5.7 NMSWAILILUUINADY

wisanadrwuudiassiioldlunisnensel
nadngunaAflsoeninaziirntesnd 0 Faandeya
fudlwnezdiuinlifialafitaiosnin 0 Sadosin
nrswawuUTas lae3salddonsTdias dud
\3un31 Rectified Linear Unit (ReLU) lagilguuuu
aun1seEunsT 14

f(x)=max(0,x)=4 0 ox <0 (14)
x x>0

o x Ae ANeINsal

4. agunan1saliuauatatauauue

N3 lansAneniseudiouds
wmnsaﬁmaqaumuLfamgﬂquamaﬁﬁmﬁuqué
ﬁwuaumnim81%%’@15aﬁwuauﬁuﬁmﬂﬁmlwm way
fogyaanmornia Fonisairauuusiansia 6 LUy
eud FFoynsuniSesuuudaneu, 33 Holt-Winters
WUUKAUIN, iﬁﬂwﬁlmwﬁmsmaaaquwmmﬁﬁ
fuUsdnuseLny, IN1TIATIERNTan008lUULNG
Tutd gauuunatgfwys, 35n15lduuuanans
SARIMAX Waz3dlassneusyaniiies

PnnaaeInuiEunsanaeskuuingUlia
RMSE A nnanluniswennsaivaa 3 ey widy
91.98635 aunisannsekuvaniulaglinisnsiaasy
To¥ 161 RMSE anamluniswensalvag 6 1o
WINAYU 76.77547 waz 1 U i1y 55.16708 wag
wugUuUUIBveenseTIeaeuly uanaiuliina
é’wa‘ﬁmﬁauﬁ'ﬂumaa%’waummmaauuu@ugﬂ
wazhuvansy Tudiuvesnisneinsallugie 1 U 9
WU LUUTIADISARIMAX (5,0,5)(0,1,0) T#dn
RMSE G‘hﬁfjmwhﬁ’u 141.3259 91ANaNSNARDIIIA
n51UiBEMsnensaifldtasunieueniionvdina
depunsunalinadwsfinninisnensallaglald
Yadunmeuenuiiieitos

uAdetansathlUliie dunuimadunis
wernsalsrvauiud i luusardansad osannd

sUkUvaUNTUTIAR8AGITU Nelnadnsvee3sN1s
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