Monitoring Landslides with MultiplatformBand Radar Technigues (MODULATE)
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INTRODUCTIQNrgescalerock slopeinstabilitiesare widespreadn alpineregions,and accurateassessmendf their surfacedisplacements necessaryo interpret the associatechazardpotential SatelliteSARnterferometry(InSARIs
an attractiveand populartechnologywhichhasbeenwidelyappliedusingGband Sentinell data Theinherentlimitationsrelatedto the highfrequencyhowever,resultin a limited performancen vegetatedand fastmovingareasand
callfor the useof lower frequencysensorsuchaslL-band Within the MODULAT Broject, we explorethe potentialandlimitationsof satelliteandterrestrial L-bandradarfor specificusein alpinelandslidemonitoring In preparationfor
the upcomingCopernicussentinell ExpansiomissionROSH._,we aimto defineguidelineson the useof multi-frequencyand multi-platform radarproductsto interpret slopedeformationin different phasesf monitoring

DATA+ METHODSVe considerspacebornd-band ALO PALSAR and SAOCOM . datafrom ascendingand descendingrbits since2014 In addition,we useterrestrial L-band measurementacquiredwith the carborneGAMMAL-
band SARIGLSAR©strument Theradar data is analysedusingDifferentialInSARmethodsincludingPersistentScattererinterferometry (PSl) stackingand SmallBaselineSubset(SBASnterferometry as well as wrappeddifferential
iInterferograms Theresultsare comparedo existingGbandSentinell data(e.g., the EuropearGroundMotion ServiceEGMSandare currentlybeingvalidateawith groundtruth.

KEWESSAGEurfindingshighlightthat a multi-frequencyand multi-platform approachcoupledwith the useof multiple InNSARechniguesenablesthe bestcoverageand extractionof grounddisplacementnformationin alpineregions
Ourresultscansupportthe efficientplanningandutilisationof future L-bandSARmissionge.g., ROSH) in servicedor landslidemonitoring
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ComparisormetweenALO& PALSAR and Sentinell data ComparisormetweenPShndstackinganduseof terrestrialdata Comparisoretweenlow andhightemporalsamplingate:
L-band PSlresultsenablethe detectionof largelandslideghat are not Thelandslidedisplacemenits clearlytoo fastto beresolveawith PSkevenat L-band = SAOCOM increasegshe point densitycomparedto ALOS PALSAR
visible iIn Gband data (EGMS) The lower frequencydetects surface = andrequiresalternativemethodssuchasstacking Theupperpartsof the landslide = due to its shorter acquisitionintervals The main landslideof interest
motion in vegetatedareasaswell ashighdisplacementates movetoo fastat the giventemporalbaselineandremainunresolved remainsundetectedin PSldue to high velocitiesand requiresuse of
TerrestrialGamma_-bandSARGLSAREsults = alternative methods such as SBASThe high temporal samplingrate
B oo show good capabilitiesto detect fast motion enablesthe detection of nonlinear motion on the order of several
AlpeMulacetto AlpeMulacetto and enable better identification of the centimetres per year L-band thus shows relevant potential for
AscSentinell (20182022)  ASCALOS PALSAR (20142023) differentlandslidecompartments monitoringof inter-annualchangesn landslidedisplacement
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A L-banddata significantlyenhancednformationon surfacemotionin = A TerrestrialL.-band measurementsvith the GSEL provideadditionalinformation @ A L-banddataenablesdetectionof nonlinearmotion of landslidesand
alpineregionsandisa crucialadditionto Gbanddata on fastmovingareasandhighlightthe needfor multi-platformanalyses showspotentialfor usein monitoringprogrammes




