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Abstract

Background and Objectives : This study has two objectives: 1) to analyze the relationship between the
forest ecosystem and the burned areas in tropical forests from an effect of the ENSO phenomena; and
2) to study the physical factors and develop models to predict areas at risk of burned areas in forests
from an effect of the ENSO Phenomenon in Sam Ngao District, Tak Province.

Methodology : Data used in this study were; 1) Sentinel-2 data between January- March in the ENSO vyears;
El Nifio (2019), Neutral (2020) and La Nifia (2022) years, these data were used to analyze Burned Area Index for
Sentinel 2 ( BAIS2) , Normalized Difference Vegetation Index ( NDVI), and Moisture Stress Index ( MSI) ;
2) Landsat 8 (TIRS) data were used to extract Land Surface Temperature (LST); and 3) Topographic images from
NASA's Shuttle Radar Topography Mission (SRTM) were used to analyze Digital Elevation Model (DEM), slope and
aspect. Monthly NDVI and BAIS2 were used to examine the relationship between forest ecosystem and burned
areas in tropical forests using pearson correlation. The creation of the predictive model was performed from Multiple
Linear Regression (MLR). The dependent variable is burned area and the independent variables are NDVI, LST,
MSI, DEM, slope, and aspect.

Main Results : The results found that there is a relationship between forest ecosystem integrity and burned areas
in ENSO years. For the predictive model areas at risk of burned areas in forests, El Nifio, Neutral and La Nifa years
could predict wildfires with high (R2 = 0.905), high (R2 = 0.700), and moderate (R2 = 0.519) precisions,

respectively. The factors influencing wildfires are NDVI, LST and MSI.
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Conclusions : The study found that forest ecosystem integrity in tropical forests and areas prone to wildfires is
closely related to climate change from the ENSO phenomenon, including measures to prohibit forest and
agricultural burning as declared by the provinces.

Keywords : wildfires ; ENSO Phenomenon ; tropical forest ecosystem ; predictive model ; space technology
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Table 1 Product Information
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Table 2 Monthly Oceanic Nifio Index (ONI)

Year | DJF | JFM | FMA | MAM | AMJ | MJJ JUA JAS | ASO | SON | OND | NDJ

2018 | -09 | -09 | -0.7 | -05 | -0.2 0.0 0.1 0.2 0.5 0.8 0.9 0.8

2019 0.7 0.7 0.7 0.7 0.5 0.5 0.3 0.1 0.2 0.3 0.5 0.5

2020 0.5 0.5 0.4 0.2 -0.1 -03 | -04 | -06 | -09 | -12 | -13 | -1.2

2029 | -10 | -09 | -08 | -0.7 | -05 | -04 | -04 | -05 | -07 | -08 | -1.0 | -1.0

2022 | -10 | -09 | -1.0 | -1.1 -10 | -09 | -08 | -09 | -10 | -10 | -09 | -0.8

Source: Climate Prediction Center (2023)
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Figure 3 Equatorial Pacific Sea Surface Temperatures (SST)
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Figure 4 forest ecosystem integrity in tropical forests as an effect of ENSO phenomena
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Deciduous Forest

Figure 5 Example: Burned areas in deciduous forests as an effect of ENSO phenomena
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Figure 6 Comparison of Forest Ecosystem Integrity in Deciduous Forests, Evergreen Forests and Burned Areas
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Table 3 Pearson correlation coefficient

El Nifio Neutral La Nifa
BAIS2 NDVI BAIS2 NDVI BAIS2 NDVI
Pearson
1 -0.928** 1 - 0.300** 1 - 0.603**
Correlation
BAIS2
Sig. (2-tailed) 0.000 0.000 0.000
N 1000 1000 1000 1000 1000 1000
Pearson
-0.928** 1 - 0.300** 1 - 0.603** 1
Correlation
NDVI
Sig. (2-tailed) 0.000 0.000 0.000
N 1000 1000 1000 1000 1000 1000

**_Correlation is significant at the 0.01 level (2-tailed)
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Figure 7 Land Surface Temperature
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Figure 8 Moisture Stress Index
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Figure 9 Topographic factors including Digital Elevation Model (DEM), slope and aspect

° e o o | a & A P ' a a - 3
LLUqu@ﬂ\iﬂqﬁﬂqﬁ‘quV}L@ﬂ\iﬁ]’ﬂﬂ'ﬁ'LﬂﬂWLWILN"]VLWNELUL"Hmﬂq@r]ﬂ@WﬁW@m@QﬂiqﬂﬂﬂqimL@uIeﬂ NINUA

a o =

o a4 & A o o a A o oaAa ) & o - ad ,
AoulspN An WuV]LN"ILLMN LAZFAILUTRATY AR ATRNTNITOUNABINN LLUU%@?N@LL@% @quQNWuNQ m‘ﬁuﬂmu%ﬁm

v
o o

Pt luis LULA1a99ANE9TIAT AINAATY Lazfidn1vannlBes visdaulsdassuazioudsauiiudieys
= 4ﬂl =S o 9 1 o a lﬂl o v = s a 'S a 72
\Fefiann e Ane A ndniusszudnesawlsdassinnun TEn1siaszinisiassinisoaneeidadunuung
(Multiple Linear Regression: MLR) l&uan1s3tasneiuuuanansatani1sadifiumidsamanisiiaduiiun ludlu
wath fall (Table 4)

NANIIILATITIRLLANAa9 AN F-statistics ANM5UNAZaLINAI89A3LL 58472 IULLLANAa9R AN AN WS

v o

Audaudsmnvisell TnaannmAgiuiEusu (Null Hypothesis) Aia laifiaanuduingszudnsdaulsdaszuazioutsnn

%

WeanageuannAgiuuazlFnadiaeinian p-value fiaendn 0.01 anuAFIUENAUATNU A Taun8ANGN

o o

o = = o 6 o/ o 1 a o aa = = = 1 a o a o
FullsdaszianuduiusiudailsnuetieilsdAyneata nan1sdane lutleailynudnusauilsbasy 5 soutls
PP o ° Y 1 o A ' c o - ad a o a ' & -
ANANRLT lwuuaaes THun Aatinanwssaunasinauuuuefialad gounniinuie datimonulasesunninluie

WULIA1ABIAINAAUTILAT LasTiAN19AIALEEN HAN F-statistics WinfL 38.142 uazilAn p-value Hiaeindn 0.01 a9

a

\uAgauazuansdnuuudtaesiiauainnsalunisasunaaslslsusassioudsanulin lutlinfwudnddaudls

a o = o o ° P N : - o - ad a o oA

Basy 5 Aaudsndpuduriusluiuudnaes lHun Andnanssunasinsuuuuefialad guangiinuie satiaainlo

satFuan luiT ANatatl wasiiAnieana@ee NAN F-statistics winfy 9.311 wazllAn p-value Sieengn 0.01

atlluszAunuangliifiudnuuudiaesiinanainnsnlunisesuiaasulslsuaesdoutlsniulatine uslainedn

gaunn Tutlantioyaleauilsdase 4 doutls A NANRLS luLuLAnaes tHun ArdNanssunassuuuwaia lad
ad a o a ) & A o A Lo > a

gruninune ArtdaulaseBuinnluia uazaanaadu HA0 F-statistics 1L 4.037 waziA p-value

> ' a o @ 0 e | a4 | o A =

finandn 0.01 Dadngelusatnawinan wiludsedsruinlungjenanedini InaelussAunaiunsneiunanain

v
o ar

o P A 1 ] a Ly A v U o
LL‘JJi"]J‘J"J‘LHJ'ﬂ\'Iﬁl'JLLﬂﬁ‘m’)N\lﬂ‘LﬂQLL[E]VLN@‘\‘]N’]H HANITILATICUNLANNAN p-value Uaeini1 0.01 1%‘1/1?1LL‘].|‘L|@’]@@\1 ANUL

U
o a ° =2 = o o co o | Ao o o aa o e A
mqLLﬂ?ﬂ@TﬁluLLUU@’]@@Q@QNﬂQqN@NWuﬁﬂUmqLLﬂ?quﬂﬂq\‘]Nuﬂmqﬂm‘WqQ@ﬂm IﬁﬂLLUUQW@@QWqﬂﬂ’]?quV}

&

=
N

v '
al

Alananalvilutheaiily Tund wazllafioyn anunsodsziluiuienlndls 90.5 wafidus 70.0 wlafifus

637



MIATINEIANERTYINT TN 20 (ATUT 2) WaEAIAN — BINAN WAL 2567

BURAPHA SCIENCE JOURNAL Volume 29 (No.2) May — August 2024 UNAINIAE

'
o aaa

uaz 51.9 iafifud Aruanau AansnnainAAulLlslsutessaulls (Adjusted R Square) dnsuilasanianina
TuNULILAa8Y Ae ATHNTNISIINARSLLILWe A lad grungRiuio uazAailaonwlaseisunninluie
nan1sUszannn LN lentanaliinannuuuatassann Figure 10 M 1EN1sULU9T995990 8 RLR9A (Jenks

Natural Breaks Classification) InaduannisdnAtylunisutinguiieniqausaasdayaninliifinaanudetsou

al

'
o

nelunguanfge uazaanuulslsauszudnanguasnan detoalideyantalunguinanafnaadsiuuinign

D

waznNgNEg o AAonuuansinaiuunige v lideyagnannguludnwuziasieulsdnenizsssnanzesdoys

d‘ya 1 d’ldlai < |d|-=l aa % XK o 2 o o = aa//dgl

nuiia3e doeuenwuindeseeniiunguiianuninenwatsuasasneunansurresdeya AmiunisAne luaiall
& dd

THudenguinunnilantaninlnieanidu 5 sziv lHun @aeniniga @aeunn @eadunans @esiios uazides

tiaeign

Table 4 Models to Predict Areas at Risk of Burned Areas in Forests from an Effect of the ENSO Phenomenon
Year Model R Square

y; = b1x1 + b2x2 + b3x3 + b4x4 + b5x5 + e

El Nifio Year Areas susceptible to forest fires = (- 0.505(NDVI)) + (0.003(LST)) + 0.905
(- 0.062(MSI)) + (3.843E-5(DEM)) + (- 9.472E-6(Aspect)) - 0.053

y, = b1x1 + b2x2 + b3x3 + b4x4 + b5x5 + e

Neutral year Areas susceptible to forest fires = (- 0.117(NDVI)) + (0.009(LST)) + 0.700
(0.056(MSI)) + (0.001(Slope)) + (-1.76E-5(Aspect)) - 0.548

y, = b1x1 + b2x2 + b3x3 + b4x4 +e

La Nifia Year Areas susceptible to forest fires = (- 0.037(NDVI)) + (- 0.0004(LST)) + 0.519
(- 0.004(MSI)) + (0.001(Slope)) + 0.011

where, for i = n observations:

y, = dependent variable

X, = explanatory variables

b1 - b5 = slope coefficients for each explanatory variable

e = the model’s error term
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Figure 10 The results of estimating areas with wildfire potential from the model
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Table 5 Model validation to predict areas at risk of burning in forests from the effects of the ENSO phenomenon

ENSO Burned areas Testing model predictions Prediction accuracy
phenomenon Pate (Rai) Burning Not Burning percentage
January 20, 2019 6,261.64
El Nifio Year February 9, 2019 26,706.56 55,334.91 12,378.53 81.71
March 11, 2019 34,745.25
January 25, 2020 24,757.00
Neutral year February 14, 2020 37,284.07 47,797.23 15,664.84 75.27
March 25, 2020 1,420.99
January 24, 2022 15.61
La Nifa Year February 13, 2022 63.18 60.95 36.10 62.90
March 5, 2022 18.26
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