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ABSTRACT

Informationentropyhasbeenwidelyappliedtoassessandanalyzelandscapeecology.Resultsfrom
previousstudiesweretheindicatorsonly,notabletodescribethespatialdistributionofthelandscape.
Inthisarticle,theapplicationresultsofinformationentropyintheassessmentofecologicallandscapes
inSaPadistrict, oneof thehighestmountainousarea inVietnam,basedonGIS (Geographical
InformationSystem)weresimulated.GIS technologywasused tostore informationof layerson
landscapestructure,indicatoranalysis,andamap-layerassessment.Resultsofinformationentropy
weresimulatedbythemapevaluation.ResultsfromthisworkshowedthelandscapediversityinSa
Pazone.TheShannon-Weaverdiversityindexwasover1.5.Theconnectivitylevelofnaturalforests
increased234.21ha;simulationresultsbyGISwereidentifiedtwosuitablegroupsoflandscapesto
protectanddevelopforestecology.
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1. INTRoDUCTIoN

Recently, many researches on applying the quantitative problem in quantitative landscape study
havebeenreported.Forexamples,theapplicationofInformationEntropyinlandscapestudyand
environmentalassessment,utilizationofEntropytodemonstratethestatusandlandscapevariabilityin
themodelofShannonandWeaver(Adamsetal.,1979,Boeretal.,1990),characterizingwatershed-
delineated landscapes in Pennsylvania by using conditional entropy profiles (Glen et al., 2001);
applicationofEntropyalgorithmandregressionanalysisinassessingthelandscapeofNorthAmerica
(Turner,2005);maximumentropyandecology:atheoryofabundance,distributionandenergetic
(Harte,2011);theInformationEntropywasappliedindesertificationprocesswarningandassessment
(Shenetal.,2013);orderanddisorderinecologicaltime-series:Introducingnormalizedspectral
entropy(Zaccarellietal.,2015);applicationofEntropy inconfirming the functionof landscape
heterogeneityandforestbiodiversityinagriculturallandscape(Fahrig,2016);applyingEtropyto
evaluatelandconservationalternativesinBinhThuanprovince,Vietnam(Nguyenetal.,2016).These
studiesweresuccessfullyappliedentropyalgorithmtodeterminetheindicesintheevaluationand
analysisoflandscapeecology.Theabove-mentionedstudiesdiscussedaboutmanyaspectsofthe
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landscapeecologystudysuchasstructureanalysis,componentsanalysis,andmotivationoflandscape
development.However,thosestudieshavenotsimulatedthespatialdistributionoflandscapeyet.
Moreover,thequantitativeproblemoftherelationshipbetweenlandscapestructureandecological
processesisveryimportantforthemanagementofnaturalresourcesandenvironmentalprotection.
Particularly the conservation anddevelopmentof forests requirenot only attention tobiological
resourcesandbiodiversity,butalsotoconservativestructuresaswellasthevalueofthephysics,
biologyandcultureofthelandscape,andalsodescribingtheconservativespatialstructureofforest
landscape.

SaPaisthehighestmountainousareainVietnamwithnaturaldiversity.SaPatopographywas
separatedfromheightof400mto3143mthatmakesnaturaluniqueanddiversity.Thisistheonlyarea
inVietnamwhereexistsfull30kindsofsoil,especiallyHumicFerralsols,HaplicAlisolsandHistric
Alisols.ClimateofSaPaisseparatedbyheightwithannuallyaveragetemperatureof10to28°C,
rainfallof1500-2800mm/year.PlantsystemofSaPawaschangedverymuchbyhumanactivities.
Primaryforestwassignificantlydecreasedbutthesecondaryonehadbeenincreasinginrecently.
At1500mheight,mixedforestsandconiferousforestsareverypopular.TheInformationEntropy
wasappliedtostudythelandscapeecologyofSaPadistrictbecauseithasecologicalconditions,
variedlandscape,withtheHoangLienNationalPark-oneofthelargestecologicalsanctuaryin
Asean.LandscapeecologyofSaPadistrictisdistinguishedbythreefunctionalareas:conservation,
protectionandproduction.Theconservationfunctionisdefinedinthecorezoneofthenationalpark,
withinthestrictprotectionboundaries.Theprotectivefunctionislocatedinthewatershedareaand
bufferzoneofHoangLienNationalPark.Productionfunctionisdefinedatareasofforest-agriculture
developmentmodelsforexploitingtheeconomicbenefitsofforestry.

GeographicalInformationSystem(GIS)hasnowwidelybeenapplyinginmanyresearchfields,
especiallyinthefieldoflandscapeecology.Inthiswork,theresultsofInformationEntropywere
simulated in landscapeassessmentbasedonGIS.Theobjectivesof thestudywere toassess the
ecologicalefficiency,andtodeterminetheboundariesofconservationandexpandedforestlandscapes.
TheGISwasusedtoestablishlandscapeindexmaps,overlayunitmaplayerstoformforestlandscape
assessmentmapbasedonthedataanalysisoftheInformationEntropy.Theassessmentmapofforest
landscapeconservationwillbethescientificbasisforproposingplansofexploitationandsustainable
useofforestresources.ThismodelwassuccessfullyappliedinSaPadistrict,LaoCaiprovince,
Vietnam. It is the first time the Entropy Algorithm simulation using GIS technology has been
appliedtolandscapeecologystudyinVietnam.Thisworkishelpfulforthedistrictadministration.
Thisstudyovercamethelimitationsindeterminingtheboundariesofforestlandscapeconservation
areas,strictconservationareas,conservationandrestorationareas.Theboundaryofbufferzonewas
alsodeterminedonmap.

2. MATERIALS AND METHoDS

The concept of entropy (“entrepein” means “chaos” in Greek), related to the second law of
thermodynamics,isthemeasurementofuniformandnon-reversiblestateinthesystem.Itislikely
touseentropytorepresentthestatesandlandscapediversitybytheShannon-Weavermodel(Adams
etal.,1979):
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where:H(V)istheentropycausedbydevelopmentactivitiesV;SDIisShannon-Weaverdiversity
index;SEIisShannon-Weaversmoothindex;piistheprobabilityofoccurrenceoftheithlandscape.
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