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ABSTRACT
EstuarineEstuarine environmentsenvironments areare characterizedcharacterized byby veryvery complexcomplex morphodynamicsmorphodynamics andand representrepresent oneone ofof thethe mostmost criticalcritical coastalcoastal regionsregions forfor thethe exchangeexchange ofof sedimentsediment andand
nutrientsnutrients.. TheThe fertilizationfertilization ofof thethe continentalcontinental shelfshelf ofof thethe GulfGulf ofof CadizCadiz (SW(SW IberianIberian Peninsula),Peninsula), inin whichwhich thethe GuadalquivirGuadalquivir andand otherother riversrivers playplay anan influentialinfluential role,role,
constitutesconstitutes thethe majormajor factorfactor determiningdetermining thethe productivityproductivity ofof thethe basin,basin, fromfrom phytoplanktonphytoplankton toto fisheriesfisheries resourcesresources asas anchovyanchovy.. Moreover,Moreover, thethe inputinput ofof nutrientsnutrients andand
suspendedsuspended particulateparticulate mattermatter (TSS)(TSS) fromfrom thethe riversrivers hashas aa relevantrelevant impactimpact onon severalseveral sociosocio‐‐economiceconomic strategicstrategic activitiesactivities (aquaculture,(aquaculture, tourism,tourism, navigation)navigation).. ThisThis workwork
waswas undertakenundertaken toto analyzeanalyze thethe spatialspatial andand temporaltemporal variabilityvariability ofof thethe GuadalquivirGuadalquivir riverriver plumeplume andand developdevelop anan approachapproach forfor successfullysuccessfully monitoringmonitoring waterwater qualityquality
parametersparameters asas diagnosticdiagnostic tooltool inin thethe coastalcoastal managementmanagement.. TheThe incorporationincorporation ofof DEIMOSDEIMOS‐‐11 novelnovel satellitesatellite imagesimages ofof highhigh spatialspatial resolutionresolution ((2222 m)m) willwill improveimprove ourour abilityability
toto mapmap turbidityturbidity andand toto assessassess andand predictpredict thethe plumeplume behaviorbehavior.. ToTo achieveachieve thisthis goal,goal, remoteremote sensingsensing imagesimages havehave beenbeen processedprocessed andand validatedvalidated againstagainst TSSTSS inin‐‐situsitu
measurementsmeasurements fromfrom severalseveral cruisescruises toto checkcheck thethe qualityquality andand precisionprecision ofof satellitesatellite datadata inin thisthis coastalcoastal regionregion.. TheThe highhigh spatialspatial resolutionresolution ofof thesethese imagesimages willwill allowallow usus toto
studystudy spatialspatial featuresfeatures relatedrelated toto thethe dynamicsdynamics ofof thethe turbidityturbidity plumeplume inin thethe riverriver mouthmouth andand connectconnect thesethese patternspatterns withwith thethe meteorologicalmeteorological andand oceanographicoceanographic processprocess
controllingcontrolling itit..
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IN‐SITU DATA
 DataData onon TotalTotal SuspendedSuspended SolidsSolids
(TSS)(TSS) acquiredacquired duringduring severalseveral
oceanographicoceanographic fieldfield cruisescruises conductedconducted
lastlast twotwo yearsyears ((20102010‐‐20112011)) havehave beenbeen
analyzedanalyzed..
 AtAt eacheach samplingsampling site,site, waterwater waswas
collectedcollected fromfrom depthsdepths ofof 00 andand 00..2525 mm
belowbelow thethe waterwater surfacesurface..
 TotalTotal concentrationsconcentrations ofof suspendedsuspended
solidssolids werewere measuredmeasured byby filteringfiltering aa
100100 mLmL aliquotaliquot gravimetricallygravimetrically onon prepre‐‐

VALIDATIONVALIDATION

ScatterScatter plotplot ofof measuredmeasured TSSTSS concentrationconcentration
versusversus DEIMOSDEIMOS‐‐11 radianceradiance inin BandBand 33;; timetime

LocationLocation ofof thethe GulfGulf ofof CadizCadiz coastalcoastal regionregion andand thethe GuadalquivirGuadalquivir
estuaryestuary (SW(SW IberianIberian Peninsula)Peninsula).. RightRight:: SamplingSampling sitessites forfor thethe
fieldfield campaignscampaigns inin thethe mouthmouth ofof thethe riverriver..
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weightedweighted WhatmanWhatman GF/FGF/F filtersfilters afterafter
rinsingrinsing withwith distilleddistilled waterwater..

versusversus DEIMOSDEIMOS 11 radianceradiance inin BandBand 33;; timetime
collocationcollocation windowwindow ofof 00..55hh maximummaximum..

TSS MAPPING: SPATIAL VARIABILITYTSS MAPPING: SPATIAL VARIABILITY

DEIMOS‐1 SATELLITE

 DEIMOSDEIMOS‐‐11 systemsystem isis basedbased onon anan automaticautomatic spatialspatial platformplatform ofof smallsmall sizesize
(only(only 100100 kgkg weight)weight) withwith aa multispectralmultispectral opticaloptical instrumentinstrument..
 VeryVery advancedadvanced technologytechnology allowingallowing toto achieveachieve thethe followingfollowing characteristicscharacteristics::

‐‐ 66 camerascameras inin red,red, greengreen andand nearnear infraredinfrared bands,bands, equivalentequivalent toto LandsatLandsat
‐‐ HighHigh SpatialSpatial ResolutionResolution ((2222 m)m)
‐‐WideWide fieldfield ofof viewview ((600600 kmkm swath)swath)
‐‐ HighHigh capacitycapacity forfor repeatedrepeated imagingimaging

 LevelLevel LL11TT data,data, orthoortho‐‐correctedcorrected waterwater leavingleaving radianceradiance
productsproducts withwith GCPsGCPs..

RGBRGB imageimage capturedcaptured fromfrom MODISMODIS satellitesatellite (AQUA(AQUA 250250 m),m), RGBRGB compositecomposite fromfrom DEIMOSDEIMOS‐‐11 sensorsensor
andand mapmap ofof TSSTSS concentrationconcentration atat thethe riverriver mouthmouth defineddefined byby BandBand 33 DEIMOSDEIMOS‐‐11 radianceradiance forfor scenescene
33 MarchMarch 20112011;; transversaltransversal profileprofile ofof TSSTSS concentrationconcentration estimatedestimated..

CONCLUDING REMARKSCONCLUDING REMARKS
 ThisThis studystudy hashas demonstrateddemonstrated thethe potential,potential, accuracyaccuracy andand effectivenesseffectiveness ofof DEIMOSDEIMOS‐‐11 novelnovel imageryimagery
toto provideprovide reliablereliable informationinformation forfor thethe optimaloptimal managementmanagement ofof thethe GuadalquivirGuadalquivir regionregion..
 TheThe highhigh resolutionresolution andand thethe synopticsynoptic coveragecoverage inin combinationcombination withwith thethe sensingsensing abilityability ofof thethe
reflectivereflective bandsbands areare effectiveeffective toolstools forfor detectingdetecting andand mappingmapping thethe spatialspatial distributiondistribution ofof suspendedsuspended
solids,solids, turbidity,turbidity, plumeplume movementsmovements andand waterwater circulationcirculation inin aa relativelyrelatively complexcomplex systemsystem suchsuch asas thethe
GuadalquivirGuadalquivir estuaryestuary (Case(Case‐‐IIII waters)waters)..
 UsingUsing validatedvalidated opticaloptical remoteremote sensingsensing observationsobservations andand supportingsupporting environmentalenvironmental datadata setssets wewe

 TheThe wavelengthswavelengths coveredcovered byby thethe sensorsensor bandsbands includeinclude:: BandBand 33
((510510‐‐618618 nm),nm), BandBand 22 ((614614‐‐698698 nm),nm), andand BandBand 11 ((755755‐‐906906 nm)nm)..
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 UsingUsing validatedvalidated opticaloptical remoteremote sensingsensing observationsobservations andand supportingsupporting environmentalenvironmental datadata sets,sets, wewe
havehave developeddeveloped aa robustrobust satellitesatellite‐‐derivedderived approachapproach improvingimproving thethe representationrepresentation ofof TSSTSS
concentrationconcentration acrossacross thethe regionregion (Band(Band 33,, GreenGreen radiance)radiance)..
 TheThe DEIMOSDEIMOS‐‐11 satellitesatellite productsproducts willwill alsoalso presentpresent challengeschallenges inin aa widewide varietyvariety ofof applications,applications,
particularlyparticularly inin coastalcoastal research,research, toto supplysupply uniqueunique andand criticalcritical informationinformation suchsuch asas floodedflooded areas,areas,
vegetationvegetation coveragecoverage andand shorelineshoreline changeschanges..
 FutureFuture workwork willwill bebe focusedfocused onon analyzinganalyzing thethe rolerole ofof differentdifferent meteorologicalmeteorological andand oceanographicoceanographic
forcingforcing factorsfactors responsibleresponsible ofof thethe plumeplume patternspatterns toto checkcheck thethe controllingcontrolling mechanismsmechanisms inin orderorder toto
convertconvert thisthis monitoringmonitoring capacitycapacity intointo operationaloperational applicationsapplications..


