
DOI: 10.4018/IJEIS.2020100106

International Journal of Enterprise Information Systems
Volume 16 • Issue 4 • October-December 2020


Copyright©2020,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



101

Geographic Information System 
and Big Spatial Data:
A Review and Challenges
Raja Sher Afgun Usmani, Taylor’s University, Malaysia

 https://orcid.org/0000-0003-2027-1425

Ibrahim Abaker Targio Hashem, Taylor’s University, Malaysia

Thulasyammal Ramiah Pillai, Taylor’s University, Malaysia

Anum Saeed, Center for Advanced Studies in Engineering, Pakistan

Akibu Mahmoud Abdullahi, Taylor’s University, Malaysia

ABSTRACT

Geographicinformationsystem(GIS)isdesignedtogeneratemaps,managespatialdatasets,perform
sophisticated“whatif”spatialanalyses,visualizemultiplespatialdatasetssimultaneously,andsolve
location-basedqueries.Theimpactofbigdataisineveryindustry,includingtheGIS.Thelocation-
basedbigdataalsoknownasbigspatialdatahassignificantimplicationsasitforcestheindustryto
contemplatehowtoacquireandleveragespatialinformation.Inthisstudy,acomprehensivetaxonomy
iscreatedtoprovideabetterunderstandingoftheusesofGISandbigspatialdata.Thetaxonomyis
madeupofbigdatatechnologies,GISdatasources,tools,analytics,andapplications.Theauthors
lookintotheimportanceofbigspatialdataanditsimplications,reviewthedatasources,andGIS
analytics,applications,andGIStools.Furthermore,inordertoguideresearchersinterestedinGIS,
thechallengesthatrequiresubstantialresearcheffortsaretakenintoaccount.Lastly,openissuesin
GISthatrequirefurtherobservationaresummarized.
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INTRoDUCTIoN

Geographic Information System (GIS) (Geography 2019) is to be a tool for preparing maps or
generatingpresentationgraphics.However,itismuchmorethanthat.GISisaninformationsystem
whichaids thetool togatherdatabycollection, integration,management,analyzation,modeling
anddisplayforareferencetogetaccuratecartographicrepresentationofanobjectinspace(Chang
2016).Figure1providesanoverviewofGISbeingappliedaroundtheworldacrossmanydisciplines,
professions and organizations. GIS has different characteristics that can separate it from other
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information systems. Primarily, GIS is designed for generating maps. These map-displays can
bepreparedusingonlyaspreadsheet.Itincludesmethodstodigitizeexistingpapermaps,collect
coordinatesofmapsthroughsurveyingtechniquesorglobalpositioningsystems(GPS)andmaps
aregeneratedusingaerialphotographorsatelliteimagerymaps.

Apartfromgeneratingmaps,GISisusedtomanagespatialdatasets,i.e.GISarespatialdatabase
management tools (Perumal et al. 2015). The data management process starts with outlining a
linkamongstthemapandattributedata.Theprocessoflinkingtheattributedatawiththespatial
coordinatesofthemapisknownasGeocoding.Geographicdatabaseisgeneratedbycreatingthe
fieldintheattributedatabaseforthelongitude(locationX-value)andlatitude(locationY-value)of
eachaddress,thisinterdependentlycombinesthemapandattributedataset.

TheGISprovidesanintegratedenvironmenttodealwiththespatialcriteriabasedqueries,suchas:
“Howmanyhotelsaretherewithin2km?”or“WhatistheairpollutionindexofHighbury,London,
UnitedKingdom?”.Additionally,GIShastheedgeasitcananswerthespatiallyreferencedquestions
andconcepts,suchas“containedwithin”and“nextto”,thatareusuallynotpossibletoanswerwith
anecdotalinformationordatabasemanagementsystems.Forinstance,ausercanperformattribute
data-basedqueriesbyobjectspointing,polygondefinitions,orrecordsselectionfromaparticular
distanceofadroppedpin,whereasothersdonot.TheGISprovidesanintegratedenvironmentto
dealwiththespatialcriteriabasedquery.Spatiallyreferencedquestionssuchas“Howmanyhotels
are within 2 km?” or “what is the air pollution index of Highbury, London, United Kingdom”.
Additionally,GIShastheedgeasitcananswerthespatiallyreferencedquestionsandconceptssuch
as“containedwithin”,“nextto”thatareusuallynotpossibletoanswerwithanecdotalinformation
or database management systems. For instance, a user can perform attribute data based queries
byobjectspointing,bypolygondefinitions,orbyrecordsselectionfromaparticulardistanceofa
droppedpinwhereasothersdonot.

AnothercapabilityofGISisthevisualizationofspatialdata.UsingGIS,multipledatasetscanbe
displayedonamapsimultaneouslybecausedatasetsaretreatedasdifferentindividuallayersinGIS.
Theselayersareexplainedasatableorauser-view.Layerscanbestackedtoshowtherelationship
between them.A typicalexampleof thiscanbeacombinationofa layerwithschool territories
withthelayerofenrollmentinformationofschoolsinthoseterritories.Thesedatasetsarestoredas

Figure 1. GIS Applications: Around the world
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