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VOLCANIC MONITORING USING SENTINEL
SENSORS BY AN INTEGRATED APPROACH

In recentyears manystudiesconcerningthe monitoring of volcanicactivity havebeencarriedout in order to better managethe emergencyphaserelatedto
an eruption event The main issuewhich sucheventsinvolve s related to the aviation security,the ash particlesmay indeed causeenginestall and other
structuraldamagedo other partsof the aircraft Forthis reason a fast andreliable methodwhichallowsto monitor the volcanicplumeis mandatoryin order
to define assoonas possibleno-fly zones Satelliteinstruments with their large coverageand high revisittime, and NeuralNetworks(NNg, with their brief - A
processingime onceproperlytrained, representsuitabletools for this purpose . S
In our work we deal with the volcanic ash detection by means of a NN-based model trained with TerraAqua/MODIS(MODerate resolution Imaging =~ = _
Spectroradiometeydata and then appliedto Sentinet3/SLSTRSeaand LandSurfaceTemperatureRadiometer)data, giventhat the two sensorshavesimilar =~ So~=
spectralcharacteristicsand spatialresolutions Sincethe wide availabilitytime seriesof MODISdata [2], they havebeenusedto extractthe training patterns ;ff
from whichthe NN hasto learn duringthe training phase Astest casethe 2019 Raikokeeruption hasbeenconsidered The Raikokevolcanois locatedin the . s

Kuril Islandchain, near the KamchatkaPeninsulan Russia48.3°N, 153.2°E) On June2l, 2019 at about 18:00 UTCRalkokestarted erupting and continued |

eruptinguntil about03:00 UTCon 22 June,2019 Duringthis period, Raikokaeleasedargeamountsof ashand SQ into the stratosphere Raikoke eruption on 22 June 204£5S image
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Overall scheme of the NN detection procedure

Differencg method[3].
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TheNN s ableto characterizehe whole image,in partlcularthe model detectsthe volcanicplume - o . -
as ash above meteorologicalclouds (cyan pixels) Despitethe challengingscenariowith a wide S3A/SLSTHRaikoke 22 June 2019 at 00.07 UTC  71.8 % 8 2 0 20 %
distribution of weather clouds, the comparisonbetween the standard technique and the NN ggggtgiga?tote gg june ggig at gg-gg ﬂg 32-:1% 2;0 29459"@ é'g ff
. . : - - - . - e alkoke une at 23. 3% 9% 9%
classificatiorshowsan overallgood gccuracywlth a percentageof true positive(i.e. pixelsclassified S3A/SLSTRRAiKoke 22 June 2010 at 23.40 UTC  66.7 % 32 1 % 1.2 9%
asashby both NNandBTDalwayshigherthan 70%exceptfor one case Classification accuracy of the ash class for each SLSTR classified product. Petracca et al., in preparation
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the volcaniccloud, the surfacesunderthe clouditself, the meteorologicalclouds(andphases)jand

Astest case$omeSLSTRroductscollectedoverthe Ralkoka/olcanoareadurlng the 2019erupt|on Theresultspresentedin this work havebeenobtainedin the sphereof the VISTAVolcanianonitoringusingSenTinesensordy anintegrated
havebeenconsidered Approach)project, funded by ESAand developedwithin the EO Sciencefor Societyframework [https://eo 4societyesaint/projects/vista/,
Theresultsshowthat BT Dstandardprocedure(thresholdof BTD< -0.4 C°) and NN basedapproach  https//www.geok.colhome/projects/vistal}

identify the volcaniccloudnearlyin the sameareaof eachSLSTRnage

Further developmentsare under considerationin order to improve the NN accuracyand ability to
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