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Abstract

Wildfire situation of Thailand is currently
increasing of damage and count. Thus, the
monitoring and damage assessment of natural
disaster provide valuable and useful information
for natural disaster management and mitigation.
This study presented the guideline of the
application of Google Earth Engine (GEE) for
monitoring and analysis of wildfire by using
satellite imagery of Terra/Aqua in the system of
MODIS from database of the Fire Information for
Resource Management System (FIRMS) by the
National Aeronautics and Space Administration
(NASA). The present study focused on the
presentation of using GEE platform for the
assessment and display the amount and
cumulative count of hotspots in near real-time
and automatic. In addition, it can determine
the area of interesting (AOI) and time series.
The results of the study presented the most
of hotspot areas. It is useful for monitoring

and planning of the protection of wildfire.
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In this study, the accuracy assessment was done
by comparing with the locations of wildfire in year
2020 in the study area including 1) Amphoe
Muang, Nakhonnayok province, 2) Amphoe Phow
and Amphoe Mae-tang, Chiang Mai province.
The study indicated that the values of total
accuracy were 82.86%, 64.38% and 80.52%,
respectively and the Kappa coefficient of
correlation were 0.66, 0.61 and 0.62, respectively.
It means the results are in good level. As a result,
the application of GEE platform for monitoring
wildfire in near real-time and automatic can
be used as an efficient tool for monitoring the

risk area of wildfire.

Keywords: Google Earth Engine, Wildfire Hotspot,
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2. nmsaiiun1sAne (methodology)
2.1 Wudidnn (Study Area)
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2.2 3n1sAnen (Methodology of study)
nsAnuildhlusunsugifadsoeudu

(GEE) aniszgynaldlunisiiasieiuazyseiliung
aeneaafieuiionsiidamuuariasiiig
T lusuulndnataiuassalulf@ Tnelugud 3
IfuanstumeuvosnsAnyilulusunsy GEE mums
Weuldnddsieniw JavaScript iteiienlideya
AMa18ALTeY Terra/Aqua 58UU Moderate-
resolution Imaging Spectroradio-meter (MODIS)
mﬂgm%aga Fire Information for Resource
Management System (FIRMS) ¥8483Ans National
Aeronautics and Space Administration (NASA)
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3UN 3 unulsvealsnisin

nsfnilduiaisnisinvesnifutuney
windefu 3 duneu fio 1) WBUNMILATATIVEDY
Franawesdoyaiiionisniiinanuuulndinaivds
wazdmluli@lumn 9 5wl Angudeya FIRMS ves
99ANT NASA (https://earthdata.nasa.gov/earth-
observation-data/near-real-time/firms) 2) gu
TUsunsun1w JavaScript Tuwwanwesu GEE CODE
ieSonlideyanmanaanafion Terra/Aqua szuy
MODIS ang1udeya FIRMS uazthdeyaiiun
AngilarUssinanauuusaludfiniuingUsease

YDINTANYT Uy 3) UNansAszvinasUszaiana
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S1ununds WaEINIUAZANTINYBIYAANTBU (Hotspot)
Tufuifiaulafilésivun uanwaluasyuasa (Dash-
board) waveeulaviueiesle GEE APP TugUvas
Gulsiiienisldaulunuulndnanssuazsnluia

2.21 mswientoyanlinu (Preparetion
of USED DATA)

Tayaganiuseuvedliiin (wild
fire hotspot data) #ildiwlilunisfnuiidudeys
PMNNTIANERnmateauiedluszuy MODIS e
NnANLTBLmMeiuEesnIfisy Taun Terra uaz Aqua
%alﬁvi'wmiﬂéaEJLﬁiTﬂgimmmﬁ'a?J A.7.1999 wag 2002
muddu ievhnisdrsielanuaziiien1sinng
AanedeuuarfuRUn IngldRndamumadstuu MODIS
TUfuTienvisaes [18]

ANTANAUALBZLAAINAFLAUY
aqmmm%fauﬁu%L‘T;JumﬁLﬂs’wﬁmﬂmmiwﬁma%
(Parameter) FaiduAranudululsvesnisiinga
Aanufouluguiuuiiniga (Pixel) vaanmaen1iiiey
Tuszuu MODIS Tagldannisimuiamnnuidesiy
(Confidence value) FsAurnanAnadeniasuiads
Ypansiwesees (Geometric mean of sub-confidence
parameters) $1UU 5 W1sdlmestoy witeanlu
C, B C_[19],[20]

WAty C, 4 C, FINEa7
gnAIINAIRINY Uszneuluse T, fie dasen
ANUARIEINYRIRUUNI (Brightness temperature)
71 360 K w3ovnsmuemaaui 4 lulaswss (um), N
Ao ai’wmuﬁmfuasuaqﬁﬂ (Number of adjacent water
pixels), N _ Ao uUIUNNwavawuy (Number of
adjacent cloud pixels), Z, uae Z, Ao ANFLUS
1193571 (Standardized variables) ag S(x; a, B)
fio flaiduataBes (The ramp function) Fauans

Tuguns 1-3: [20]
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ifx < a;thenS(x;a,f) = 0 (1)

) ) . . (x-a)
<x<B;then S(x; a,8) = (2)

ifa<x<p;then S(x; a,f) G-

ifx > 3 ;then S(x; a,3) = 1 (3)

FatunSTmase o C, 49 C, AN3NSDATUIE

IFanaunssaLansluaunisy 4 - 8: [20]

c, = S(T,;T,360K) (@)
C, = S(Z,;30,6) (5)
C, = S(Z,;35,6) (6)
C, = 1-S(N_;0,4) (7)
C, = 1-S(N,;0,4) (8)

TnegaeA1Auesiu (Confidence range)
szRvsannutasrfesasiiduialls foil arude
$Husn (Low) 0% < C < 30% auidesiuun (Nominal)
30% < C < 80% LLazmmfz‘iaﬁuqa (High) 80% < C
< 100%

2.2.2 MylATzilazUszaiana (Analy-
SIS and processing)

ANYRFININAITLATHUNIT WAz
ATIvdRUTIIAIveRyan N eI s luTEUY
MODIS 91ng1utioya FIRMS Beudes funausielufio
nsdeuddantw JavaScript luunanwesunisvinem
Ié’mmglﬁmaémau%u (GEE CODE editor) iiia
anvlnaauarasunsvuasalagaunsa gl
gunsamuaiuiinaulednmsiiasdontisnand
AzUszananale AuanIRlegalAnn1Y) JavaScript
flFToudufionisAnudlusud 4 uagausn
amilnanldnnuanualadl http://thai-deutsch-

civilengineering.blogspot.com/
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Y ~=---m-------=- Instructions for FIRMS Explorer —------------

77 @author Jumtakut B.
/7 Last updated: March 18, 2021
1 Purpose: plot timeseries

d day of yea

of MODIS/FIRMS active fire counts
r, across years

a really simple interface.
etry selection.
kut37/packages:baseMap.js');

J/ Hide the dr:
// We'll add o
I1v 1iap

setiap. darkThene});

ontSize: "18px"}1);
"18px"11);

ontSize:'18px'}});

3UN 4 sagelann1w JavaScript Nldluns@nw

2.2.3 msuanana (Display)

dmsumstnanisiasied uag
Ussananauminaualazianinanunsvuainoaulay
deligiaulaldouaunsoldauunanesulddu
altindesile GEE APP Galiuilsidunilseglulsunsu
niiadssiouiuunannesy Tngaunsadnasyuesa
fldponuuuuarasdlisnivantuludsvines (erver)
veaiadssieuiukazazlasulauuainlusunsy

niiaLBdsieudu dwandluguil 5

Publish New App

App Name @
My App
The App ID will be generated from the app name. Edit -
URL: https://juntakut37_users earthengine.app/
Google Cloud Project @
cejumakuis?

CHANGE

Access Restriction @
[0 Restrict access 1o this app

powered by Google Earth

Source Code @
@ Current contents of editor
© Repository script path

he published
shared publicly
gle com/eartn-

engine/apps for m. n about publishing apps.

CANCEL PUBLISH

U7 5 fleddu GEE APP TulUsunsupifaidsstouiu



msBuduldnunesdlo GEE APP
Tumsfnwil Sddudunoundnluayuisveandy
wsyUedn §9i 1) nMsidenTidesnisivun Tagli
Aeufifessyl 2) maidenitufiaula Taglvinady
TuWUU “RECTANGLE” %30 “POLYGON” mufiiosnns
GRHRERE u,asLﬁaumﬂwalﬂmlﬁmnmsnmﬂqu
“PAN MAP” Kag 3) NSLEAIHAANS Lagn18uaeann
miﬁ’mumamﬁumﬁuﬁaﬂﬁ]Lﬁ%ﬂiﬁﬂmﬂm “SUBMIT”
\ouansuadnsuuniassuasn
224 miﬂsmﬁuwammgﬂﬁm (ACCU-
RACY ASSESSMENT)
dMTUMINTINEBUANNYNABIVEN
NansAnEn Msanedlaldnsssufisunanisang
ﬁu%’agaﬁluﬂm’maaaﬁﬁmuﬁwLmﬂiqﬁlﬁmlwmmm
yAuseu InTenuteyavesdiualuanliin
drtindesiu Usuusu wazaueuliin nsugvnenu
WAIYRERN T Wag UGy NIEnTINTNGINTTITUYIA
wavdnndou [211,22] wazandeyaanunisallnia
v tnanuiaumaluladoimauazgliansaune
(Geo-Informatics and Space Technology Develop-
ment Agency: GISTDA) [23] Ingagslatiunisnsiaaey
mam‘aﬁﬂmﬁ’u%gaé’wﬁﬂuﬁuﬁﬁman laun usha
Mufiitonian swnaidios Saauasunen S 140 qa
LazUsnaiuiiionan 1nendn warsnaeuwiLs

=

Jariadedui 91u9u 73 90 wag 154 90 auady

o

FaaduUszanswavUrvealaeu (Cohen’s

1% o

Kappa) [24] lagniuimiAiauaenaaesening
wamsﬁﬂmu,axLW}mimﬂlﬂ/\IﬂwﬁLﬁm%uaﬁmmﬁmu
Sredcluifufidnululusunsuens (Program R)
TneArduuszandunuuivediaeu () wildaan

@unng [24]
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B = Po — Pe 9)
1- Pe
1

po ==Xl (10)
1

Pe = ;Z?:l Ny Ny (11)

o p, Ao munhasduenuaenadesvs
ANdLne (Observe probability of agreement),
p, Ao AruinsduauaenadesvesAianniig
(Hypothetical expected probability of agreement)

Tuaunsi 10 wag 11 uansmImumnel p uag p,

o w
AN U
Commission Errors —>
Reference Data (Ex. Class form field
Class 1 n n n n
11 12 1k 1+
2 Class 2 n n n n
O © 21 22 2 2+
— +—
(W} © _ _ _ _ _
p a
(¢} e}
5 @
) = - - - - -
IS a
< - - - - -
i S
Class k n n n n
k1 k2 kk k+
Sum n n n n
+1 +2 +k

Asklan UgYesAIduUsTaNSLAUUN

Y990ABU NITUIAILANILUAISIN 1 [24]

A1579% 1 AnunInevaIRduUsEavsuAlUedlALEU

(Cohen’s Kappa) [24]

Andusyavia YUINANUADAAGDS

(Kappa) (Strange of Agreement)
< 0.00 wel (Poor)

0.00 - 0.20 oy (Slight)

0.21 - 0.40 wald (Fair)

0.41 - 0.60 J1unans (Moderate)

0.61 - 0.80 f (Substantial)

0.81 - 1.00 Aun (Almost perfect)
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dmsumsUssdiuenanugnioadunmsiiansen
foyananisduuntudoya a fmundsiidaniae
M0819 (Id1533) WSuilsuauaennesiuiy
mmL“ﬁuﬁﬂﬁwﬂumﬂaumﬁaadwL‘flu%’a;gaéﬁqaq
LLéI’JVT’m’]iLLﬁ]ﬂLLﬁNSLﬁE]gjiugﬁ%aQG]’]i’]ﬂ%ayjaﬁL%Em’h
Error Matrix #39138n131 Confusion Matrix %38
Contingency Table laganusaldiiasizvimaueans
Anugnaeslavanednuigiieiy el 1) ANFDY
VoIKNER (Producer’s Accuracy: PA) lun1sagvieu
THifuuseansainvesnisdudeyaveadiasuun
(Classifier), 2) mmgﬂé’awaﬂ;ﬂ%’ (User’s Accuracy:
UA) 1Junsagieudsyansunavainissiuunaiunse
dsvenmnsnhdefielumathdeyaluusasdutoyaluld
uwag 3) ANugNABilaeTIy (Overall Accuracy: OA)
L‘T;JumiLLaﬂammQﬂéfawaamaaﬁ’mm%@gaﬁﬁﬂmu
A9AARDINTINUTENTNYANTIAUAUT0YAB198Y
Andufosazvasgannaseuiivualasliddeds
Snvazaesnnuianan Jzdunsiiansanlaesu
‘UE]W]ﬂ%u%auﬂaﬁﬁ’]LLUﬂiﬁLLﬂﬂﬁLﬂuﬁﬂﬂﬁmgﬂé})@ﬂa&n
Tagaunsii 12-16 wanINSAuUInAEL 9 fail

[

enaniun fadl [24]

AMNATIUA N LUIUDY:
_ vk
Ny = Xj=1Mj (12)
ANNATINATULUIAG:
_ vk
Nyj = Xieq Nyj (13)

ANUNADIVDINHER (PA):

PA =L (14)

n+j

ANUGNABIYRILY (UA):

UA = 2ii (15)

Ni+

ANugnALlaeTIX (OA):

04 = Zien (16)
n

3. HaMsANEILAZN158AU18 (Results and discuss)
NaN15ANIUDINITIATIZVLazUTELUNS
Y839AANNTaUTBINTISIARlNYY (Wildfire hotspot)
anansadnldnuiuunanresunfiadislowiu (GEE)
14 https://juntakut37.users.earthengine.app/view/
hotspots-in-thailand @usulann1wn JavaScript
Adlunsanuianunsanidivanldd http.//thai

deutsch-civilengineering.blogspot.com/ 739
3.1 wamsinszigannuieuvaimsiialna

3.1.1 dunailos Jmiauasuien
InRansAnwdlaussuiana

o

UIULATHATINATANVDIIAAIU TR UNTIIALA

ho

=b
20

U1 (Hotspot count) uagdiAsievszyfiaiiou
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