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Abstract

This academic article explores the potential and applications of the Google Earth Engine (GEE) platform for
large-scale geospatial data analysis. It analyzes the challenges posed by the rapid increase of Big Geospatial Data,
which has made traditional desktop-based processing methods insufficient. The GEE platform, a Cloud Computing
system developed by Google, solves this problem with three core features: a massive and readily available geospatial
data catalog, parallel processing that significantly reduces the time for analyzing large datasets, and a code-based
environment that provides flexibility and reproducibility.

A review of relevant literature and research highlights GEE's pivotal role in driving research and development
across various fields, including land cover change monitoring, water resource management, precision agriculture,
disaster management, and climate change studies. Although GEE is a powerful tool, it does have limitations to consider,
such as the requirement for coding skills, reliance on a stable internet connection, and constraints on the spatial
resolution of certain data types. In conclusion, GEE has the potential to become a key tool for advancing innovation
in geoinformatics, and this article provides recommendations for future developments to enhance its efficiency and

reduce barriers to use for a wider range of researchers and users.

Keywords: Google Earth Engine, Geospatial data, Big geospatial data, Cloud computing, Geoinformatics

Introduction

Tulaniiaqii fayaiBsiudt (Geospatiol Doto) Tnaneifiunishulinyafifidsnniign Tnagnsausasann
s TRTannvane g aneneanafien nwdiseinainiremBALdy (Unmanned Aerial Vehide: UAVs) diasa
sngunsalszyfidauulan uadeyaanngunssinsmadasing o Usniamesdiayamaniifaduedssiniouas
soifisannanefiu foyadeluiinuining (Big Geospatial Data) (Loukii et ol., 2022) GeralfiAnaautianig
atinInFaEnITlATEALIURANT davendarensiuag uunssRausesdyana asaintiadidndaudid
maUszsaanauazLAdafuiaya vinlinisiinasiioyaauneummatie dilnaiuazndnensduaunnn
(Shangguan et al., 2017)

fadnfnanspanfiamesuunAuan n1sszitanadoyaidsiuiianningdeliainn savinHasned
UszAvsnm naUsziaananwdisaafieniifianenatemalud vionsiinasidoyaaynaunaiidaans
audunge deslinamaisdurionaedad daintinasdnaulandanisindduduluatiedduas i
Uszansnm Aeawmail walulafnisuszioanauuungsius (Coud Computing) 1138 N3 TALENSNEHENNTNY
walulad asaumariudumesiin ﬁa\fﬁLﬁﬁmﬁuwmmﬁqﬁm?ummﬁﬁﬂ@ymﬁ (Das et dl., 2019) Tag Cloud

s o o e

Computing azpURNdINIsUszsanauazn1sTaiuiayad Wildndnin vinligHemaunsnyszaanaioyaomin

ey lFagnesaniBauaznandu (Shimard et al., 2022)
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A finganang Google Earth Engine (GEE) TRdanisainuluguunanneiupaadiiannuuusnlagianny
Amsunsisziiioya Beiuiiamnaing) (Gorelick et al., 2017) GEE Bliflwecaandiuas (Software) usiifinszuy
a = o/ 4 1% @ o g A 1A ' = 1 '
fAmsUsrianaiinsnas Selszneufssuanmienieya@einiivunainfigawimilaesdan W nmdngan
AqLfies Landsat, Sentinel W&z MODIS) 398 89AE 895 8 d 1915 UN19U SN aHARLLII1Y (Parallel Processing) 71911 W9
AIHTORATIA BRI AN Duustaz A D Res (1dfiundl (Sangeetham & Reddy, 2024) Foeinouantin
WiaNH GEE Segneliinddn Wntnenmand wasinimmnanansndinfeuasdszananalioya@oiud et Givaed
wneu TnguyannaAdeiifendy GEE AlHSUNTNeINI T TILars THUaEaNAILA T W.A.2558-2565 (Pham-Duc
et al, 2023) uaPN M Figure 1

unANHRTngUszseAnanifiednsaauardinanzinisuUszgnd Funanweada Google Earth Engine Trenu
Anszioyadeiniiagnaiivszuy Tnaezuamslidindednaninees GEE tunsufiilamiidudentlanilaqiin

=8 o o/ 1 p A dl v 1 1 a dl g b %
sanfleanadauedangrsnistiauiivannans g o W nsfiamuniswasuuasdeuanden n1sinens
waingin uaENISANTSARIIR wananil tmAnuseArsziteruimmneuaziasndniidnfny sandennsd v

e lsintuanaeuasnisFunannasni alule: eI s nddauaznianemmn isanenfifisndessa U
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Figure 1 Published articles and accumulated articles from 2015-2022

Literature Review and Relevant Research

Geoinformatics

QRENTEUWA e Aamsiiysonniamaluladsnsanmadntugienans esiwsm dafiu nsed uaz

4 & A . = °o_ v ] < o 1% o -4
uanINalDyaBI WA (Geospatial Data) vEBMTNdayaULlanuisrmineswnUssitanaditgsruAanames

WalFans0uin U unnsreursuasdnaula [Fatneilse/yanin (Cambell & Shin, 2011) TaenfiunnsHanHa W28
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waliladnan 3 u A ssunassumenReans (Geographic Information System: GIS) N95u3anszezlng (Remote
Sensing: RS) WazsvLLAmMWasnwaLilan (Global Navigation Satelite System: GNSS)

1. SLUUFTRUNANRFERAS (Geographic Information System: GIS) A 5rUUABNAIADIFINTUIIVIIN
Faufu 4anns Amsk uazuananadioyaBeiull esioyaBeruiddmundasRdadumimenfimans Tns
donlesiudioyanoidnuog wisdoyausseny vinliaunsavinanadnlanuduiusrasioya Aunsziualin
nailAenuas uassinanlaFosnsfiszAvanim Uia et o, 2017)

2. n1a5uennazazing (Remote Sensing: RS) Aa maluladfilinisliandliayaidsaduingnia
Usngnisalsing o Taeuseeinansdndanenianimlaenss Tnaeidanauusmdnmidudanissowsaiuin
faynansrezing W awdneaafiasmdanindnevnsennas eriarArasiuazinaansdnladeduing
anmuandion vdeniswaesuulasiAetvuslan (Waghmare, 2017)

3. szuuiymaswiksunlan (Global Positioning Systern: GPS) A sxuLsimnedasmafiesiinnfedoyay o
naaienetision 24 alasssonlan Weszydumbimmenimansiuinginiulan §lasnsoszyRin
axfgn uazaavagaras (Hnaon 24 42lue Tuynaniwannia wenand SasuisnAsanAaEe fanng uas
g e THTunN TG Vil Aamsmaindewiivesing waslitansdoyadeioumdau ¢ Tuifaqiiuszoy
GPS gﬂL%ﬂﬂdﬁﬁtﬂﬂﬁxqﬂﬁmuuﬁuiﬂﬂ (Global Navigation Satellite System: GNSS) (Grewal, 2011)

Google Earth Engine

Google Earth Engine (GEE) i Cloud Computing Platform 7 (#5unsssnuuusnineaniziteudilaymaaisdin
yemeanadamaasinnsiioyanfasaunenning Tassedneiugmmas GEE Samnalamsuuazusnsinggn
ABnatazananauunAvAnad19dngs Taedeiduedesdonsmasilidiniunnmesienuituazdulan
(Planetary-scale Geospatial Analysis) (Gorelick et al, 2017) Figure 2 LAANFANTIALNTTHIDIUNAANDSH GEE g
UszrnanauagdinsiiioyanisgRrmansuasnosmima WefnusnngniseidogUuuuiifsuluiuiionn
Tajann i vy videsilan fsnisdsziaanauuuungsne Sslpenf manmsiilasfinoududeunay

Faalinsnennadurenfawesagamea Fainlulilfesinuuasesnsniaunedvialy (Drisos & Trigka, 2025)

Google Earth Engine

X% % HTML
= JavaScript / Clojure
Imegery Climate CSSs
—. Python
E@E ‘ﬁ %ﬂ E:« 1 Google Maps API
Climate S8 Topography. = Visualization / Export
S
Data catalogue 9
© o
) Request
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2 esu
s
a

&
Processing platform & \)

User Interface
(Code Editor / App)

Figure 2 Google Earth Engine Architecture
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msfvinli GEE iuasasilansanassznaudapanianifnan 3 Usznns
1. LLﬂmmﬁﬂﬂ%’ﬂuﬂmmﬂT%ﬂ;j (Massive Data Catalog)
& o . < o v P g Y o a
wanenAsndayares Google Earth Engine (GEE) iupasdayaBeiuiiiilfsun1sssusanuazdnszideu
sthaduszuuienisinasiiuseiulanlesmnie Tnefidneaeddny (Amani et al., 2020) fa
1.1 Anunainnaneeesdaya unannesyn GEE 59U59N I8 a9 INNAEUNaInT AsauAgNivdaya
AN gy WK deyanindigainanaiien Landsat fiawnaalfisanssei 1980 dayasnaafias
Sentinel 84 European Space Agency WAZI1NANILIENEN 111 MODIS N1flAd1naziBgmzaaangs sanileliaya
Usznnau iy fayatuanngauuuRaYia (Digitl Elevation Models) dagasnmainiauazgiannie dayatlszaing
wazdayanisinums SegndnsEenBugiuunndentiem uazamnsaGentEBinglae ifawunszuounsdanis
Foyailasdiuiadin vimamagdradoya (Dataset Categories) nanuas GEE aunsaagU(#tu Table 1
o v o o/ ! ! pry o & P o ! s
1.2 naUsuliinaieegedeiiios foyaluunnadenazlfisunisusulqendeananeninsey

=®f v ' v

mslassasmadien vnlianmsadnfedeyasgaldnaaniaan Geilaauandyagedeivamiifasnisdeya

U

VA o =1

wUAEEDINAFe 1Ww MsRnmnAeRTR vBensUssdnsasnsnianiin
1.3 nadiniivagnegzaon IniTeasnsadindeliayaiansaru GEE Code Editor Tagl¥ns@anléind
[ 1o @ v o ° 4 3 ¥ = = ¢ ! o
Tigennn wazlisndudosnailnandeyasiuansinnaremanluduiivlilueniesnauiones degonls
Uszndanan vinenns uaziuiidaiu madinfeliayasdeazanilifiuiiadadndavinlé GEE uansnwanndsnis
a cv g A & A ! Y o A o ' = a ¢ A v PSPy ' & A
AnaeilieyaBeiniiuuuaain uazgaeliinideamnansinsAnasiuasfinounadns et

2. NMFUSEHIANALUUYKNK (Parallel Processing)

AngUszraanauuLawialadAeyivin i Google Earth Engine (GEE) FNTRIANITUAZAATILIEDY A
Beiznaivey Fegiidsz@nsnmmiland A madszananauuunaisftinesfiamasdouyana Taenannis
AensulsemnisUszananafidudenuasinamueanfindondes udnihliusznanansaniulmanamio
Uszaaana namfe winflunananedu GEE aztimisulszananaientumsUssinanatieyanmdiaadfiesiondy
FepnalFnamuunaneduseduaid GEE azxutnndnzawinivaienaiasaniindanan q udanszansluds

a A 4 = T oy A o ° v o oA ' = & 2 v g
AENRIREIHLLAS DI AT TiaYa89 Google WBYINNNTATUIMNA BN DUARZIARBILTLHIANALRITRY NAANS
d\Ey o o & o g D] 4[ Taz "Eu "E ' QA A A
lfargnarusanndusnswfuiunadndgaving lag [Eambinubasslinivaaduni

AENTANTUzIRaNauLLTW LR AR ATy et 19 EEmS LI AR A e iuszulan Taanng
fiudiayapunaaa (Tme-series Data) Aislamabiaysnn o wu MewssinmawasuuasiniivnEialandewmas
T 40 B vBansAmmAndsgomgRRalananiayasneiu intigamsei bifesimnafisaiudediindmigs
Us2Haanarn9gn3auasrnain3asannfiameidauia uazssanlamniznisaduunsasuaznisiinndeyals
BEfiNd W 9ATEY89 L et dl. (2020) fienduunannedn GEE Tunnsdanaiiuiilunasiflesuauguusiiued

WULBHNTHIIRIFTEEE19971IN 30 T annn ndnga1aifies Landsat unn9aENLUUTIansnIAUlareE g

v
o

A o A ! o A dy s dl o/ a dl /' ra 4?’ ! o’/
Tnaflifvsnatunsimmnflesednedsdu nefl nsUsudqawsniisziuginiauasunmiilanin Bifin uUessin
\HesannduuuazaueIniun1ssusangaiag aa nSuRAndL sanfe arnfemineinslunisAiuenia

UszanBnm s iugedmsumsUazinanan e 1mansn



The Journal of Spatial Innovation Development (JSID) Vol. 7 No.2 May - August 2026

3. siuf @ lFauazanuadenn1s@euarauUst (Code Editor and Scripting Environment)

Google Earth Engine (GEE) [#5un1snanuuunnfiadindinsizdannnsndinfonazilszaoanadayaid

Hdi atadamdurinunis@enliainas FauansnsenlUsunssyssanddimssuumsaumean R mansuuURaANd

WiunnsTF e udaus ez auiug T§uuunsaflin (Grophical User Interface: GUI) AasantifiinanudnAnylu

NSV NIRBENES Aa

Table 1 Google Earth Engine Dataset Categories

Categories Description Example Datasets Primary Use Cases

Atmospheric Data related to the ERAB-Land, GOES-16 Weather analysis, climate
atmosphere, such as air change research, atmospheric
temperature, humidity, and correction of satellite imagery.
precipitation.

Climate Long-term climate data, WorldClim, TerraClimate Long-term climate change
models, and historical records. studies, ecological impact

research.

Elevation & Data on the earth's surface SRTM (Shuttle Radar Hydrological analysis, route

Topography elevation and physical features,  Topography Mission) planning, studying water flow.
including slope and aspect.

Human Data related to human GHS-SMOD (Global Human  Urban planning, food security

Dimensions activities, such as population, Settlement Layer) assessment, social and
agriculture, and urban environmental research.
settlements.

Imagery High-resolution satellite Landsat, Sentinel, MODIS Mapping, land cover change
imagery from various sources. monitoring, general remote

sensing analysis.

Land Cover Classified data on land use and ~ ESA WorldCover, Global Land use change tracking,
land cover types, such as Forest Watch deforestation assessment, land
forests, agricultural areas, and use planning.
water bodies.

Weather Short-term weather data and NOAA Climate Prediction Tracking rapid weather events,

forecasts, such as real-time

rainfall and temperature.

Center

disaster management like

floods.
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3.1 NavszHtanaT B avsuuazy3uusie T faudfaléin (Code Editor) 289 GEE azyinemmuiuandiaes
Gt tiinAduaansoattuanisuusidumanmannsiFadwazden Tresnsdunidoyaamnuasaien
watng) axnsadenamnilsiiuntsUssiaarnannnateuUD wazasaduaeis (agorthm) nnsAlAs1Lsii
Fudeuliisatvdass memsnsadeuldnintinmarmsiasnsadiunaenlinuanadoimniseseidy
wsiazUszmFegneBansniin

3.2 N9ig [Fuaznnsvinasanii Taaaunsanisieuaadus (Scripting) S9NaiaNt19aUszHaaew

¥ing[# (Reproducible) agivusingn Sndqeaanansaudsiiuldnpdendunstinsed inudauls feesgaalviou

arnsninlUlsznanaiioyas e tiudunadng vaesneiusutinuisyaluiuiaulfeseazaon uaneind

GEE £199895UNT19V 913 AT LMLNaRNa S HReniu vinlHfsadaausanmuLas iy [ lEar1a9soniulFasd 198
UFE/NTNN

o [ o & v Y a % dl o @

3.3 ﬂﬂmwmmﬁumﬁ@mmmmdmmmsf‘mm ﬂ%?.lﬂ"ﬁl,‘llT—_l‘lﬂ:ﬂ@Wﬂﬂﬂﬁﬁﬂﬂdﬂ’ﬁﬂ‘jzu’mwﬂﬂﬂﬁN‘Llu

41 [ 1o ) v o/ & v 1 a o 'y

WwiEBLHYTe (Server) 284 Google I laeima TmﬂfumLﬂummmqﬂmmmmmmmmjﬂmwmﬂmqmﬂmqmumﬂfq

BAFBDIABHRNADSVBIAMLEN Lﬁuﬂfl‘iﬂﬂﬂﬂ‘ixﬁquﬂ‘%/Wﬂ”lﬂ‘ié/ﬂLﬁ‘l_l%mj@Tﬁﬂﬂ"‘ldﬂﬁﬁﬂq@ LL@ZﬁWTﬁﬂW‘iVTNW‘L&ﬁU%@N‘JN

seaulandulllEfoawraasnaniowasia il

Relevant Research

Google Earth Engine (GEE) iiusdasilodndnyfivasbiiraduasnsniinmsitangnsolsing 4 tuszdulan
Thegneflusz@vBnm arnaaansniumsyszianadayasnnannarsnn ey GEE gnihulilunisinuuas
Ansuszifndadnyseiilanvanesinn Tnsienzetnsdsunnsamunian Asuassn g feinie smiddsiies
Honsen et dl. (2013) il#n wdaaina1aifies Londsat N1 650,000 AW HIUazaAaHALY GEE iABFEILHT
pmazBEngeRiuanentan s asesinBinlandaustt af. 2000-2012 Faeliinddumunsatszfunanszn
rpenainanetuaz UL sanne [Fasnausugn 7ol smAduees Meng et dl. (2022) fiRsanIUAELIRg
angRannimrasunassannlandsldsadeidundaydudagnainainnisasangaessnsiiunds GEE a3ns
prsdinlangsdasuifetuw HinneawasuuaaesssiudanduieidydmsunissBalounsmaimen
atediaiiu uazneAiiunatiasiudamiiislonsanumanienusanesssiudeiRming

GEE afumumdndn unisussifudeRiifuaznsnussufioaaiunissignidudefadeftfinig
s9sHRataiviaavEa i $1Adenes Ghouri et dl. (2024) ¥ GEE iipiszananadieys doya SAR 910 Sentinel-1

g

LA ATNITOES WA UV Fasguinen Tagainngnlssfluauidennefiifneninvian wEanyisaasny

(2 '
=

ADUEN30INYIINTENAe T 18 RaMNAN 2565 T4 28 RINNAN 2565 KANITANEAINUINIBUARYIaNT AT
Tnessnofie 759,642 18NANS UAZSIMINLTLANNTT HSUNANTeNUTAL5E M Ms1WIN 663,797 AL WBNANT
IUAT8299 Ebadati et dl. (2024) f9aN1TRamkarUsERuHangzuann i TuUszmewanian il w.e. 2566
FeaBrapnRernapgnsnnaeRewInden Tnsmnnzednedeienesns BagnasinguazsanEaufie i unnsussmm

AR ENEUATAHNEN NN I sHteY FosniadsvinanauuuRaasiues GEE anndieyanin Sentinel-2
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TufiunnsnneusuuaznnsanIs3nens GEE Tﬁ%ﬂﬂﬂ‘iﬂﬁ:ﬂqﬂ&ﬁ%ﬁﬂ maRnsnsnsEARualan uay
MaTAMaNENEINTI ﬂﬂ‘iﬁ’lLLNuﬁﬁldﬂﬂﬂ@qﬂﬁu (Land Cover Map) AiflAnmaziBengs 17 Ta9n1a Dynamic World
T3 GEE Janriuiinyaannmaifies Sentinel-2 uazmARAN13ELSIB9AN (Deep Leaming) ilad unnlsziannsth
ArulFatrsusug vinliasnsafnaunisasnsdiroaflonaz s @unanssnuiiniasn (Brown et d.,2022) uag
Earth Engine Data Catalog las9n19 The European Space Agency (ESA) WorldCover F N Google Earth Engine API
Fosneninoew faedayauazyunindnaseees GEE TunmafamuniaiAsulasnnsEaantuszaulan Earth
Engine Data Catalog, 2021) WBNaNi GEE 9798 T aRAm NI WHW WA RIAY 1B NeasTURATEaTUN
ielsnfunnaAsuulasesEinein fedmamdidyetisiianianusunialivinginalunianenangas
wasvaeETIAEades (Ghorbanpour et dl., 2022)

gaving unaaviad GEE fafluvumdndniiunstssfiniiivanisinumsuasaanasunageenng ids
amn9a T GEE TunnsdnunnuszinnanauaslasfinfinfimnzUgnTussiug fnavdessiusuna Taelidoya
ayNNNATRBASLILTIaDY MsLlszinmntanananfisna Fafulstleminddsstannsaoumleunedin
BWNIUAZANITANISRUYIM (Handoko et dl., 2024) wanandl GEE safhueasiietuniarinanudnlaanmundasty
Was TnsinwzagnsBanisfnaunisasnedageadas wazmsfnelangnisolinzaudenluilos (Urban Heat
islond) Baifinimyaiugmdmsinasenuuuilesiiunaimnnesnedsdn Tngsamuda e Tinaeidiumamasy
nadsdatnsliaansaiinmsiuasinnnudnlalansess hmannnansff Fadnsfussavdamuazsanidands

as ol

e (Gadekor et dl., 2023) Pham-Duc et ol. (2023) aquanen193deiits GEE Tudasdaust T w.m.2558-2565 uamslss

Figure 3

Decision Sciences: l%g,/othcr Fields: 6%

Biochemistry, Genetics &

Molecular Biology: 2% ~———— ‘
Energy: Wo —
Physics & Astronomy: 3% //
7/
Computer Science: 5% /

Engineering: 6%/ |

Social Sciences: 8%./

Agricultural & Biological/
Sciences: 12% 7

Figure 3 Google Earth Engine Research Fields
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Application of Google Earth Engine in Research and Development
v . a Y & A Il @ 4'
naUszanel¥ Google Earth Engine (GEE) TunnsAasnzidioyaideiiniiouatng Tnsmwnzludsadui GEE
TAdnsmanlannisideuaznisimmun wataanen [Hud n1sneas n139an19mineInssssusi n1sAnen
nsiaguulasaningAenie uaznisdaniaieRt® Faduswiiuandfifindednanmaasunannesnly
madszaanadoyaluszsiulaniivss@vanmifegauiade Figure 4 uansguuuunsUssand i GEE Tuommdusing o
1. MAUAEULURIBIRIUNAgNAN (Lond Cover Change) 11 9113981984 Honsen et dl. (2013) Ua Liu et dl.

'
Tﬁlda o P

(2020) iusinatindilnmnaaentstd GEE Tunsfamuniswasunisstififuuarmssenasaeaiies Wuieaiy
Chen et dl. (2023) ‘ﬁ@lﬂ@ﬂ&lﬂ’?‘jmﬁlﬂuLLﬂ@ﬂﬂﬂd‘JZUUﬁL’JﬂTﬂﬁIuﬁﬁﬂ‘lsﬂm;l:Lﬂ’]‘?.CT"V’J"Zi’m Usemieian Faensyinunmiins
n3vaEFaIBIanINULIRR e Anen InelEAnnazBaBeiug 30 was ananafien Landsat uazUsHLAw
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