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Introduction

Landslideisdefinedasa hazardousnaturalphenomenonthat occurswith gravitationalmassmovements
of debris, rock, or soilon a downwardslope. .

In Cyprus, landslideswhich occurwith extremeweather conditionssuchasdrought and heavyrainfall
canleadto a constantthreat to humanstructuressuchasbuildings, roads, tunnels, andbridges.

Thefact that landslidescauseseriousmaterial damage,especiallyin the southwestCyprus,hasmany
studiesto becarriedout especiallyPaphosregion.

In Cyprus, increasinglandslideactivity hasbeenshapedby pastandpresentland useplanningmistakes
suchasroadconstruction, andhousing.
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Introduction

In a successfulurbanplanningstrategy, It is very important to determinelandsliderisks, asunexpected
massmovementsmight adverselyaffectstructuresandroads.

Many researchersand governmentagenciesare trying to produceappropriate tools for planningand
decisionmakingto mitigatethe negativeconsequencesof landslides

The most useful application to take precautionsagainst landslidesis the preperation of landslide
susceptibilitymaps.

Sincethere is no standard approach for the creation of landslide susceptibility maps, researchers
workingon landslidesusedifferent methodsandtechniques.
.
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Introduction

In a successfulurbanplanningstrategy, It is very important to determinelandsliderisks, asunexpected
massmovementsmight adverselyaffectstructuresandroads.

Many researchersand governmentagenciesare trying to produceappropriate tools for planningand
decisionmakingto mitigatethe negativeconsequencesof landslides

The most useful application to take precautionsagainst landslidesis the preperation of landslide
susceptibilitymaps.

Researchersworking on landslidesuse different methods and techniquessuch as Remote sensing,
GeographicalInformationSystems,geologicalmeasurementsandgeophysicalmeasurementsin order to
measure landslidecharacteristics.
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Objectives

Theobjectivesof this study areόT) to determinewhichof the followingsaremore effective; MASWdata
or historicalrecords in identifyinglandslide-proneareas.

όTTύcompareaccuracyand precisionof RandomForestRFand supportvector machineSVMmethodsto
perceivebetter algorithmin determininglandslidesusceptibilityin a semi-arid region,

όTTTύToidentify the regionswherelandslidesusceptibilityis relativelyhighin the KyreniaMountains.

The main motivation for this study is to increasethe machinelearning approach'sability to predict
topsoil stability propertieswith a multidisciplinaryapproachbasedon geophysicalmeasurementsand
GIS-basedalgorithmicapplications.
.



6

Introduction StudyArea

Å Cyprus consists of three units
tectonically named as Kyrenia
Mountains, Troodos Ophiolite
(Troodos Massif) and Mamonia
Complex.

Å This region, termed the Girne
Mountains, the KyreniaZoneor the
.ŜǒǇŀǊƳŀƪZone which is a
member of the Alpine-Himalayan
belt, hasbeenchosenasthe study
areafor this paper.

Å Permian and Upper Cretaceous
aged marl, limestones, dolomites
and marbles are commonly
depositedin Kyreniazone.
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DTǊƛǒ 4ŀƭƤǒƳŀ !ƭŀƴƤ

MASW is an active seismic method whereabouts the Rayleighwave fundamental mode
dispersioncurveand highermodesare calculatedfrom a seismicrecord and then inverted to
achievea onedimensionalVslayermodel

Introduction StudyArea
Data and
Methods

Illustration of the MASW Method in the surveying

seismograph

Profile length
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Introduction StudyArea
Data and
Method



9

Introduction StudyArea
Data and
Methods

RandomForest (RF)was firstly suggestedby Breimannin 2001, is a tree-based composite
learningalgorithm that usesan approachknown asbagging, at which point multiple decision
tree (DT)areformedusingreboot samplesof the originaldataset,whicharethen consolidated.

SupportVectorMachine(SVM) is administeredmachinelearningmodulesthat widely dispose
of classification,regression,or anomalydetection. SVM persistefficiencyin high-dimensional
spaces(number of the dimensionsare higher than number of the samples). A SVMreflects
one or few dimensionalindivisible data into the high-dimensionalfeatured spaceto develop
specialclasses. An outcome subspacethat maximizesthe distancebetween these classesis
then evaluated.
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Introduction StudyArea Data
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Introduction StudyArea Data
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Introduction StudyArea Data
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Introduction StudyArea Data
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Introduction StudyArea Data
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The data used for the inversion is the fundamental mode (M0) dispersion curve, which
expressesmostlythe variationof Vsvaluesin subsurface. Forthis purpose, SeisImagerprogram
usedfor the convertingdispersioncurvesto the Swaves velocitiesof the layersby inversion
process

Introduction StudyArea Data Results

Inverted 1-D Velocity layer model of 
the selected stations
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Introduction StudyArea
Data and
Method

Results

TheMASWmethod wasimplementedin four steps. Thesestepsare; data collectionin the field, data
evaluation, dispersionanalysisandthe laststepis the inversion.

When terms such asάsoil structureέor άlayered soil ƳƻŘŜƭέwere used in seismicmethods, these
modelsdefinedthe parameters; PrimaryWaveVelocityVp, SecondaryWaveVelocityVs, anddensity .́

In this project there are 30 different stationswhere MASWmethod applied. 18 of this stationshave
landslidepotential andthe remaining12hasno riskfor landslidepotential.
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Introduction StudyArea
Data and
Method

Results

SupportVectorMachine
MASW

AUC_ROC: 0,724
72%

RandomForest
MASW

AUC_ROC: 0,686
68%


