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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.



 

 

23 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/hadoop-paradigm-for-satellite-

environmental-big-data-processing/244146

Related Content

Mycotechnology for Lignocellulosic Bioethanol Production: An Emerging

Approach to Sustainable Environment
Raj Kumar Pandeyand Lakshmi Tewari (2018). Microbial Biotechnology in

Environmental Monitoring and Cleanup (pp. 28-43).

www.irma-international.org/chapter/mycotechnology-for-lignocellulosic-bioethanol-

production/196790

Coastal Web Atlas Features
Elizabeth O’Dea, Tanya C. Haddad, Declan Dunneand Kuuipo Walsh (2011). Coastal

Informatics: Web Atlas Design and Implementation  (pp. 12-32).

www.irma-international.org/chapter/coastal-web-atlas-features/45077

Indicators, Modelling, and Visualization of Islands
 (2019). Transitioning Island Nations Into Sustainable Energy Hubs: Emerging

Research and Opportunities  (pp. 132-158).

www.irma-international.org/chapter/indicators-modelling-and-visualization-of-islands/210364

Interconnections and Islands: Global Experiences and Learning
 (2019). Transitioning Island Nations Into Sustainable Energy Hubs: Emerging

Research and Opportunities  (pp. 37-72).

www.irma-international.org/chapter/interconnections-and-islands/210361

A Generic Spatial OLAP Model for Evaluating Natural Hazards in a

Volunteered Geographic Information Context
Sandro Bimonte, Omar Boucelma, Olivier Machabertand Sana Sellami (2014).

International Journal of Agricultural and Environmental Information Systems (pp. 40-

55).

www.irma-international.org/article/a-generic-spatial-olap-model-for-evaluating-natural-hazards-

in-a-volunteered-geographic-information-context/120435

http://www.igi-global.com/article/hadoop-paradigm-for-satellite-environmental-big-data-processing/244146
http://www.igi-global.com/article/hadoop-paradigm-for-satellite-environmental-big-data-processing/244146
http://www.igi-global.com/article/hadoop-paradigm-for-satellite-environmental-big-data-processing/244146
http://www.irma-international.org/chapter/mycotechnology-for-lignocellulosic-bioethanol-production/196790
http://www.irma-international.org/chapter/mycotechnology-for-lignocellulosic-bioethanol-production/196790
http://www.irma-international.org/chapter/coastal-web-atlas-features/45077
http://www.irma-international.org/chapter/indicators-modelling-and-visualization-of-islands/210364
http://www.irma-international.org/chapter/interconnections-and-islands/210361
http://www.irma-international.org/article/a-generic-spatial-olap-model-for-evaluating-natural-hazards-in-a-volunteered-geographic-information-context/120435
http://www.irma-international.org/article/a-generic-spatial-olap-model-for-evaluating-natural-hazards-in-a-volunteered-geographic-information-context/120435

