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ABSTRACT

Theimportantgrowthofindustrial,transport,andagricultureactivities,hasnotledonlytotheair
qualityandclimatechangesissues,butalsototheincreaseofthepotentialnaturaldisasters.The
emissionofharmfulgases,particularly:theVerticalColumnDensity(VCD)ofCO,SO2andNOx,
isoneofthemajorfactorscausingtheaforementionedenvironmentalproblems.Ourresearchaimsto
contributefindingsolutiontothishazardousphenomenon,byusingremotesensing(RS)techniques
tomonitorairqualitywhichmayhelpdecisionmakers.However,RSdataisnoteasytomanage,
becauseoftheirhugeamount,highcomplexity,variety,andvelocity,Thus,ourmanuscriptexplains
thedifferentaspectsoftheusedsatellitedata.Furthermore,thisarticlehasproventhatRSdatacould
beregardedasbigdata.Accordingly,wehaveadoptedtheHadoopbigdataarchitectureandexplained
howtoprocessefficientlyRSenvironmentaldata.
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1. INTRoDUCTIoN

Inthislastdecade,theworldhassufferedfromvariousenvironmentalproblems,andseveralnatural
disasters,includingairpollution,abnormalclimatechange,earthquakes,andsoon(Smithetal.,2014).
Inthissense,itisimportanttosupervisetheclimaticandpollutiondatasuchastemperature,humidity,
windspeedandconcentrationoftracegazesinatmosphericlayers,particularlyinthetroposphere.For
thispurpose,satellitedataandRemoteSensing(RS)canbeofgreatutility.Inthisinvestigation,weaim
toapplysomeofthissatelliteisapplicationsinMoroccoareas(Badr-eddineBoudrikiSemlali,Amrani,
&Denys,2019).Wearegoingtotrackpollutantsplumesemittedfromtheagriculturalzonesandthe
wildfiresomeusingappropriatesatellitesensors,seeTable6.Furthermore,wearelookingforwardtouse
satellitesdatainordertosupplyMoroccanforecastingagenciesbyprovidingthedailyprocesseddatasets
andimageries,forinstancewecouldcombinesatellitesdatawithgroundmonitordatasetstoproduce
adailyreportforwardedtotheforecasters.Inaddition,RSdatawillhelpustomonitoranthropogenic
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pollutantemissionsandclimatechangesofMoroccoinNear-RealTime(NRT),topreventdamages
andhelpinthedecisionmakers(BadreddineBoudrikiSemlali,&Chaker,2019).Thesedatacanbe
alsousedasaninputofsomeclimateorAirQuality(AQ)modelssuchasCALMET/CALLPUFFand
AEROMOD(Holnicki,Kałuszko,&Trapp,2016).Recently,satellitesdatasupportmanypotential
applicationssuchasin,pollutantplumestracking,AQmonitoringandweatherforecasting(Duncanet
al.,2014).Generally,RStechniquereferstotheuseofthetechnologiesmeasuringthespecifications
ofearthsurface,oceanandatmospherecomponentswithoutmakingaphysicalcontactwithitthrough
theelectromagneticenergy(EME)(Chijioke,2012).Thistechniqueemploysplentyofsensors.These
satellitesproducedailyalargenumberofdatasets,comingfromvarioussourcesanddiversesensors
withinadifferentspatial,temporalandspectralresolutions(Yakubailik,Romas’ko,&Pavlichenko,2019),
thesedatahavealsodifferentfileformatsandarecontinuouslyincreasingstoragespaces(Maetal.,
2015).Accordingly,RSdataareregardedasRemoteSensingBigData(RSBD)(Oussous,Benjelloun,
AitLahcen,&Belfkih,2017).Thus,theprocessingofRSBDincludesseveralchallengesintermof
datacollection,storageandhandling(Maetal.,2015).Asaresult,itisnecessarytodevelopaBigData
(BD)platformenablingdatacollection,sort,categorizing,analyzeandstorage.Inthisstudywewill
coverthebasicsoftheRStechniques,theuseofsatellitesandsensors.Forthispurpose,wewillcollect
satellitesdatafromtheMediterraneanDialogueEarthObservatory(MDEO)terrestrialstationinstalled
inAbdelmalekEssaâdiUniversityofTangier(ElAmrani,Rochon,El-Ghazawi,Altay,&Rachidi,2012),
theNationalAeronauticsandSpaceAdministration(NASA),theNationalOceanicandAtmospheric
Administration(NOAA),theEuropeanSpaceAgency(ESA),someMeteorologicalGroundStation
(MGS)andfromaRaspberryPIgroundsensorinNRT.Thesesatellitesproducedailyalargenumber
ofdatasets,comingfromvarioussourcesanddiversesensorswithinadifferentspatial,temporaland
spectralresolutions,thesedatahavealsodifferentfileformatsandarecontinuouslyincreasingstorage
spaces(Maetal.,2015).Accordingly,andaccordingtotheattributedefinitionofBigData(BD)based
inthe4Vs(volume,variety,velocityandveracityandsoon),RSdataareregardedasRSBD.Thus,
theprocessingofRSBDincludesseveralchallengesintermofdatacollection,storageandhandling
(Sun,Liu,Ma,Liu,&Sun,2016).Asaresult,itisnecessarytodevelopaBDplatformenablingdata
collection,sort,categorizing,analyzeandstorages.Moreover,wewillprovethatthereceiveddataare
BD.Forthesepurposes,wewilladopttheHadooparchitecturetoprocessRSBD.

2. ISSUES

TherearemanyenvironmentalproblemsandRSdatamanagementchallengeswhichare:

• Theapparitionofthenaturaldisastersandtheenvironmentalissuesincluding:forestfire,climate
changesandairpollution;

• TheRSdataarecomplex,havehugevolume,andhighvelocityandveracity;
• CurrentandarchitecturesofRSdataprocessingarelimitedandfacemanychallenges.

3. MAIN FoCUS oF THE ARTICLE

Thisinvestigationhasseveralgoalswhichare:

• Presentingabriefsurveyabouttheusedsatellitesandsensorsforairpollutionmonitoring;
• PerformingaRSdataanalysisoffoursatellitedatasourcesincludingtheMDEO,theNASA,

theNOAAandtheCopernicusplatformbuiltbytheESA;
• ProofingthattheusedRSdataareBDbasedinthe4VsofBD;
• AdoptingtheHadoopparadigmforaRSdataprocessing;
• ExploitingtheRSdatainairpollutioninMorocco.
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