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Thec principlec ofc radarc alimetryc isc thec followingc Uc theb altimeterb emitsb ab radarb
pulsebandbmeasuresbthebtwobwaybtravalbtimebfrombsatellitebtwobthebsurfacek

6ncaltimetrybstationAcwichciscthecequivalentcofcancincsitucwaterblevelbgaugeccanc
bec definedc atc eachc intersectionc betweenc ac lakeAc ac riverc orc ac foodplainc andc thec
satellitecgroundctrackHcMncthiscstudycThecVirtualc6&timetrycSationc’V6&Scsoftwarec
iscusedctocderivectimecseriecofcwaterclevelcoverctheclakecfromc;nvisatcY6-kcdatac
fromc=ebruaryckwwkctoc—ctoberckw:wHcThebprocessingbofbaltimetrybdatabusingb
VYLSbisbcomposedbofbthreebmainbstepsb7

bbbHi4cccc6ccoarsebselectionbofbthebaltimetrybdatabovercthecwatercbodyccontainedc
incacpolylinecusingc8ooglec;arthciscachievedA

b b Hii4b b b Yb refinedb selectionb ofb theb validb basedb onc thec visualizationc toolc fromc
V6&Sc isc performedc toc removecoutlinerscandceventuallyc toc correctc fromchookingc
effectsA

bbbHiii4bbbcThectimeIseriesbofbwaterblevelsbisbcomputedcusingcthecmediancvaluecofc
allcvalidcaltimetrycbasedcwaterclevelscforceachccycleH
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5cYltimetrybsatellitebdatabHD84barecprovidedcbycthecRYINbsensorconboardcofc;nvisatc’onebeachbG8bdaysbsincebNOOGy
5cHRbimagesc’X8bonlycduringcthecyearckw:wcwithcRSPYb9EOmyccomecfromconecopticalcsatelittec’=ormosat-kycandctwocSyntheticc6perturecYadarc’S6Yycantennasc’Terrasar-XcandcYadarsat-ky
5cInIsitubdatac’watercvolumeycarecprovidedcbyctheclakecmanagercsincebNOOGbHSIYH4b

8lobalcandcsystematiccmonitoringcofcwaterc reservesAcwhichcarecmostlycusedc forc irrigatedc
agriculturec ’Xw3c ofc worldc waterc consummationyc arec consideredc asc ac topc prirorityc byc
internationalccommunityc’Unitedc_ationsyHcWithcthecincreasecofcearthcmonitoringcmissionsc
duringctheclastcdecadecandcimprovementcofcsatellitecsensorsAcmonitoringcandcmanagementc
ofc landc particularyc forc agriculturalc purposec hasc becomec onec ofc thec mostc importantc
researchcandcapplicationcfieldcincremotecsensingH

Thec aimc ofc thisc workAc wichc isc inc thec frameworkb ofb theb missionsb Sentinelb EINIGb andb
SWOTcisctocdevelopcancapproachctocestimatebwaterbvolumebofbsmallblakebH9EOObha4bbyb
combiningbsatellitebaltimetrybandbhighbresolutionbimageryk

ThreebindependentbapproachescarecconsideredctocestimatebthebvolumebofbtheblakebandbitsbtemporalbvariabilityHcThecfirstctwocarecempiricalcandcinvolvecusingbsynchronousbgroundb
measurementbofbvolumebandbsatelitebproductsHcThecthirdcconsistcinccombiningbonlybsynchronousbsatellitebproductsc’altimetrycforclevelcofctheclakecandcjYcimagescforcsurfacecofcthec
lakeyctocestimatecacchangecofcvolumecduringctime-lagcbetweenctwoccouplescofcsatellitebmeasuresH

&6kec areac extendc comec fromc anc automaticb parallelepipedb classificationb
HusingbENVIbsoftware4HcWatercsurfacescarecthencvectorizedcandctransformedctoc
shapec fileHc6tc thecendAcvaluescofcwatercsurfacecarecdeterminedcbycusingcabGISb
softwarebHYrcGIS4bforceachcacquisitioncdateH
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S6YcimagescarecacquiredcbycTERRYSYRIXbHEM4bandbRYJYRSYTINbHE84bandc
characterizedcbycpixelcspacingcofcapproximativelycVcandczcmArespectivelyHc6llc
imagescarecgeo-referencedcbycusingcM8_cortho-photosc’withcacspatialcresolutionc
ofczwccmyHcThecgeoclocalisationcaccuracycisclowercthanckcpixelc’=ieuzalcetc
alHAkw:Vy

—pticalc imagesc HEN4barecprovidedcbyb FORMOSYTINHc6llc thec imagescarecortho-
rectifiedc usingc °_;Sc orthoc rectificationc toolsHc Thec cloudc detectionc andc
atmosphericccorrectioncarecalsocappliedHc
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Thisc studyc demonstratesc thec potentialc ofc monitoringc thec waterc volumec variationc overc smallb lakesb ’Wc :wwc hayc inc stronglyc
anthropisedcareaAcbycusingcsatellitebdataHcThreecdifferentcapproachesccombiningcsynchronousbmultiIsatellitebdatabandWorb
inbsitubmeasurementbwerecproposedHc6ccordingctocthecresultsActheycallcprovidecreliablecestimatescofcwatercvolumecchangesAc
withcancaveragecaccuracycbetterbthanbFkX2H
ThusAc thisc studyc whichc isc inc preparationc ofc missionc Sentinelc :-k-Vc andc SW—Tc showsc thec potentialc ofc jYc imagesc andc
6ltimetrycproductsctocwellcreproducecwatercvariationscofcsmallclakesHcMtciscrealcopportunityctocextendcthecusecofcsatellitecdatac
tocmanagecsmallcwatercbodiescduringcthecfuturecdedadesAcaccordingctoctheccharacteristicscofcfuturecsatellitecsensorsc’highc
spatialcandctemporalcresolutionsHHHyH
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