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Abstract

This study aimed is 1) to study the difference of hotspot patterns from climate variability and 2) to study the
relationship of physical factors involved in wildfire, leading to wildfire opportunity predictive model from climate
variability in Omkoi District Study Area, Chiang Mai Province. The period of times of this study are El Nifio year
(2015 and 2019) normal year (2013 and 2017), and La Nifia year (2011 and 2021). This study uses Landsat 8 and
ALOS PALSAR satellite images to analyze physical factors affecting the wildfires. Landsat 8 were used to analyze
physical factors which are drought, land surface temperature, forest type and above-ground carbon sequestration.
And, ALOS PALSAR was used to analyze digital elevation model and slope. In addition, the hotspot from Terra and
Aqua data, MODIS sensor, were used to analyze hotspot patterns conducted by kernel, quadrate, and nearest
neighbor analysis to determine the density, dispersion and cluster of hotspots. Wildfire opportunity predictive model
is create using linear regression analysis. In result of study found that El Nifia year has the highest hotspot density,
followed by normal and La Nifia years, respectively. Moreover, physical factors influencing wildfires are drought
factors and land surface temperature. And wildfire opportunity predictive model found that model in El Nifio year
has the highest precision followed by La Nifia year, and normal year with the accuracy of 70.2, 54.6 and 50.7

percent, respectively.

Keywords : wildfire predictive model ; physical factors ; climate variability ; hotspot patterns

*Corresponding author. E-mail : paritmai2541@gmail.com

950



MIANFINEANARTYING T 28 (AT 2) WOHNIAN — BIIAN W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.2) May — August 2023 UNAININE

unidn

[l v
o a

il (forest fire or wildfire) HuAuMIANAATUGNAINTIUIIARINNITAILANNITNILALLTDINAIGITHEN

a

' FY |
. a A

dsnansznusiaadiluagunddddauazsruuiing Wy nsgadsiuinn nsdnasTdeiuis saudsilymuane

nanalugaunisallnily usazdsaatiaonuguussiuandeiuiauiaainauudslsunisaninglenie

v
a

Tnenanizdaanlifunansznuneaningienniaeaiiloyvinlfian ngleniatiaamningausariiunnineduse

]
4 b4

ey ' a a o & A =2 o al o A a a o
ﬂwuﬂﬂﬂ’a’]ﬂﬂmqumm’&ﬂﬁwLLQ@@@NluwuV}Nﬂ’JWNLLM\?LLM?'JNN'JMQV]’NM‘?N‘H’]WNLﬂulﬂ]@LW@QM@HW?LHMWN@’M’M

! '
A

it lusounsainaialii udssndlneusacdfun fugedu oadfiuiine il usuisduibeanas
asniulEdaan iU w.e. 2562 waz.A. 2563 SAuTAe I RRTUS 9L 151,681.9 13 uaz 174,813.4 13
sy AuilesannislFiunansny annpienaeaiilny lun1anduniu w.a. 2553 waz w.A. 2554 W9 i
WAnlnindearuauanasainnislaFunansenunieaningiaaniaaniingn uauau 83,176.00 uaz 25,489.10 1s
pNaeL waziiledingllaliSunansznumnsaningienniaung lun.a. 2555 ndudsruaminiu fudiuau
47,899.20 1¢ u'aﬂmﬂﬁy‘l,ummuminimiLﬁmivxlﬂﬂuim”uqﬁmmmqﬂixmﬂ”l,mimﬂ%mg@mm%wﬁﬂﬂmﬁu IR ThEREY
wazAauAN Wil (2564) wudn ﬂ’]ﬂmﬁ@Lﬂuqﬁﬂ’]ﬂﬁﬁﬂ’]ﬁ‘LﬁmiWﬂﬁﬁg‘uLLNﬁ@mLL@::Lﬁmﬁu‘]_i’ﬂﬂﬁ%\‘iel,mhﬂf]@]l,lﬁ\‘iﬁ%l,lﬁi
Fauunan aude Wewusey reantl Inaanizsmdadaslnifaouguusdilihiidiauidameannign
andieganinfiniinlududl 1 ganan w.A. 2562 nudn Sruauiuiinem@emeann il ludmindedie du
AU 36,744.90 13 Lﬁ'mﬁﬂuﬁuﬁw%%uhqﬁmﬂLﬁmﬁu i1 AaudnaIN AandaLEease uazdamdnuldesaa
QU 9,724.25, 7,775.94 UaT 7,711.80 13 manandL

a

Fandadassdiuilugudsonaunainuatsludmusssudiuu Anfneinssssuaifnuainuaiy

v [N
a o aaa

& P A Ny = a =X , A o + o o = '
@ﬂV]QLﬂuLLVI@QV]@QLV]HQLL@gmL@qu\?ﬂﬂHqﬁiiNﬂmm Muﬁiu@ﬂquWV]Nﬂquuq’ﬁuiq AR BILNBARNNDE QQWQ@]LTHQT‘MN

1 ' (2
= {

L @ Aala Yy ¢ Ao o A o o |+ o & A P a

Fufluan unndunasiutinndAny Ae antiulden wazaiIuwNaY SeassaadssNgulunisalinauaziizing
Tagianiz i lunreniaineasuasdnuilaasuiluldauwlug decnaufae dniwgyanssas dnau tdnasduan
PAULAY waztunwe HAnuvainuateneszuLinAwazdnsi agnalsipuudiuiennes azdvuwlinainuans

Ty thswAnaunntl wazadeaaudamedududusiuresdmdndesud 1 lugeaduin 1 unsan auds

v
al

FuP 30 Wwe W.A.2558 ernendnunnisenluliazandnagly 5 dusuusn 1Hun dwneuluan auneenres

BULNDLTEIAI BVINALNLAY WATAILABADA LTUA1UIYW 563,799, 382,633, 367,301, 245,106 WAy 234,843 19

o

AINANAU foawmatiienisilesiuuasineunnissssnaftn ldnany snliediiledn 1,688,535 19 lwninuniugdng

o =

Unililied 765,000 13 sandeunasfiunndnAydeenalisunansenusasaniunisailiily Insenago@ayarinig

'
a @

wsrrgnaanarestinuluiui sesthidueimisdnd uazselfainvesin iuyadi 14,214,928, 22,128 uaz

=<K 3

36,343,788 LUNFAATIFAUIIINA ATNAIAL (Yotapakdee, 2014) ANHIAAILTIUANNANATYLAZARNINNI9AN T

Taaddnguszasd 1) iaAnuiauuanstsgluuuananteu tnawdaiianilu 2 Wade laun nnsAneiaan

951



MIANFINEANARTYING T 28 (AT 2) WOHNIAN — BIIAN W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.2) May — August 2023 UNAININE

WANBINIAINULILUBILAZNNINIZANFITBIqAAINTE LAZ NIANEINIIAANFNTaIqAANTaTAINANLL T 59U

nvan nnienie uarluinnisrasdn 2 ineAnearuduiniaesiiadenienisnmiinaadassdanisia il

& 1
A A

i lilgnsasaunudnaasaianisalivunndlantafialwihainasuudsdsmunisanngieanniadelsylamizes

= ° ° el Aala a ' = v ° =
n1sAnEIaINITnILLLaaesaIantsainunnileantafia i santsannislunisatiaunuinaedeainisn
dszananalugasnaseisiesnisielinistlesiu arsunussdusiaaininiiainacuulsdsunisaningiienia

WinAntasauninendeslusuian

& &
NUNANEN

= d”o = dgl dl o + o o = 1 n’/l 1 a 4 o o aa o
NN9ANEIENINTAN N TN U INaania A9udaLTes I m@gmwmﬁimmmmmmmlm TpaRNAANIN

nHAERSITNINeATAYAT 18 89A1 29 Atlan 7 AALUAT D9 17 29A1 14 Aan 33 HAaUAwmTle wazaasaqail 98 83N

v
a A o

29 WA e 98 831 31 Aan 21 Wadamzdueen aggeanseaumziatunanatlszanny 1,000 wms HRuNTINA

2,760 mswilawmas danwuzifugaiasududenluanlnasesiaruaumngfinu 95 wytinu 6 Aua sznausiae

o

ALAUIIEY ALaeNnes AUadLlle ALaeaTle AMLaLNAY LAz AMUaNeuaad Aa Figure 1 Aal

Symbal
High

Value

oy Hig ;1291

L OTRE

Figure 1 Study area in Omkoi district, Chiang Mai province, Thailand
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Figure 3 The monthly hotspot density in El Nifio year, La Nifia year, and normal year from January to April.
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Table 1 The total of monthly accumulation density from statistical analysis in Omkoi district, Chiang Mai province

between January — April.

Representative years of climate variability Climate variability

- El Nifio La Nifa Normal
Months 2015 2019 2011 2021 2013 2017 (x)

year year year
January 0.35 0.00 0.69 1.68 0.70 0.35 0.63 0.35 2.37 1.05
February 6.74 11.01 7.79 6.48 7.91 2.78 712 17.75 14.27 10.69
March 85.89 12.13 5.57 2858 118.01 11.10 43.55 98.02 34.15 129.11
April 34.55 5.91 32.64 4.83 8.92 5.76 15.44 40.46 37.47 14.68
Mean (X-) 31.88 7.26 11.67 10.39  33.89 5.00 16.68 39.15 22.07 38.88
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El Nifo year La Nifa year Normal year

2015 2019 2011 2021 2013 2017

Hotspot Density

Level Hotspot Density Hotspot Dispersion
Lowest < 7.33E-6 <7.31E-6
Low 7.33E-6 — 1.47E-5 7.32E-6 - 1.46E-5
Medium 1.48E-5 - 2.20E-5 1.47E-5-2.20E-5
High 1.49E-5 - 2.93E-5 2.21E-5 - 2.29E-5
] Highest >2.93E-5 > 2.29E-5

Figure 4 The yearly density and dispersion of hotspots in representative years of climate variability
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Table 2 The cluster of hotspots by nearest neighbor analysis in representative years of climate variability.

The cluster of hotspot Amount of
Years Months Climate hotspot cluster
January February March April variability Cluster ~ Random Dispersed

2015 - cluster cluster cluster El Nifio 7 - -
2019 cluster cluster cluster cluster La Nina 7 1 -
2011 cluster cluster cluster cluster Normal 6 1 -
2021 random cluster cluster cluster Percentage 90.9 9.1 -
2013 cluster cluster cluster cluster

2017 - cluster cluster random

a c o A Aﬂl ¥ v a dgl a & o U 4 |
nsdiameinatiineutindlndinesiinaainnisiinssiazsrystluuunisannguaesieyalaeagiiily 3 suluuy
Aa 1) WULNGH (cluster) 2) WUUGN (random) 3) WULN1INFEANE (dispersed) IAENANNITLATIENNITAANGN LR
AAIINTEUAZAN UL ELABUAY 3 anngieinia dowlugyinisdnngulugduuungu Tnaaningienia
wailly anflyn wazind Antsdangulugduuungu luauau 7,7 waz 6 fayya n1ua1su (Table 2)
TnaAnilusesazlnesontegununIsdnngN1099AANNFARLLLINGN 90.9 HANAINHEINN199ANgNTBIAAINTEY
Tugtluuugu sznavsaasounuiayaresananfeuaran uuusainaunivaninainiaeailo alion uazlnf
fudnuauaningienniaas 1 daya lneAndlubensy 9.1 daunnsdnnguaesqaanndeugtuunszany Tiwuluus
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Figure 5 Hotspot and hotspot density of EI Nifio (a), La Nifa (b), and normal (c) years.
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Figure 6 Physical factors of climate variability years including above-ground carbon sequestration (a),

land surface temperature (b) and drought (c).
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Figure 7 Fixed physical factors including elevation (a), forest type (b), and slope (c)
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Table 3 Pearson correlation analysis between hotspots and physical factors.

Climate variability

El Nifio La Nifa Normal
Factors Sig. Sig. Sig.
Correlations Correlations Correlations
(2-tailed) (2-tailed) (2-tailed)
Elevation 794" .000 -263 .008 622" .000
Slope 717 .000 078 441 192% 042
LST 936" .000 628" .000 -622" .000
MSI 641" .000 710" .000 -474" .000
AGC sequestration -.825" .000 -541" .000 .085 373
Forest type -.005 972 -410" .007 325" .000

**_ Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).
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Table 4 The correlation value of physical factors for model creation.

Climate Constant High level LST MSI AGC Forest type
variability (B1) (B2) (B3) sequestration (B4) (B5)

El Nino 6.239E-06 -1.297E-08 2.261E-06 -6.862E-06 -4.234E-07 -

La Nifia -1.27E-04 - 3.813E-6 0.001 -1.841E-5 -1.048E-6

Normal 1.21E-04 6.40E-8 -6.58E-06 8.33E-05 - -3.58E-7

Table 5 The precision value of wildfire opportunity predictive model from climate variability by linear regression

analysis.
Climate Result of model
variability R R square Std. error of the estimate
El Nifio .838° 0.702 0.000018
La Nifa .739° 0.546 0.000483
Normal 712° 0.507 0.000022
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Widfire Opportunity Predictive Model in Normal year
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Figure 8 The example of Wildfire Opportunity Predictive Model in Ei Nifio year (a), La Nifia year (b)

and normal year (c)
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Table 6 The verification of wildfire opportunity predictive model from climate variability
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Climate variability Date checks to validate the model. prediction
Yes No
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Normal 20/3/2556 26 22 5417 5417
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