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@Uﬁszml.y Introduction

Aircraftin-flight icingis the accretionof iceon | A NJLJBurfae&dd@ngflight andis one of
the major weatherhazardgo aviation Accretedice adverselyaffectsflight sinceit reduces
aircraft performance stability and controllability.

Icing is NOTcausedby ICEIn clouds It is causedby supercooledliquid
water dropletsthat strikethe aircraftandfreezeon impact

TheMeteorologicalLaboratoryof CIRAs workingon the goalto characterizein-flight icingusingsatellite data since
2017 Afirst algorithmfor in-flight icingdetectionhasbeendevelopedin collaborationwith Italian Air Forceand with
the supportof the internal experimentalknowledgeon icingthanksto the CIRAcingWind Tunnelfacility.

Currently,in the frameworkof the H2020EUproject SEN&CEHSENSorand certifiable
!ﬁ— SENSZ hybrid architecturesfor safer aviation in ICing Environment),CIRAIs working on an
enhancementanda further maturation of the previouslydevelopedalgorithmin order

to takeinto accountalsoSupercooled.argeDrop (SLD)cingConditions

Main meteorologicalfactorsdeterminingicing condition are Liquid water content (LWC) Temperature Droplet size
and Cloud type. The developed algorithm for icing detection relies on knowledge or inference of these
meteorologicalfactorsusingsatellite data.

(CIRA




| . . - - =©
EGUSsEmy Icing detection tool: input and algorithm =
A Input )
A satellite products,basedon MeteosatSecondGeneration(MSQ data, to detect w\ ) /A ——
- convectiveareas, O ——

300

- cloudtop temperatureandheight,
- cloudmicrophysicapropertiessuchaseffectiveradius |
A Asetof experimentalcurves representingthe icingreferencecertification rules (Appendix «"[ ¢
C and AppendixO of FAA14 CFRPart 25/ EASACS25), defining the interrelationshipof v
LWC diameterof the clouddroplets,temperatureand pressurealtitude.
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Icing Envelopes

A Cumuliformcloudsand stratiform cloudsare processedseparatelyby the algorithm

A The curves defining the atmospheric icing Supercooled Water Intensit
.. i Content (g/n?) y
conditions are used to retrieve the values of 0.1-0.6 Light
LWC,then usedto classifythe severity of the 0.61.2 Moderate

icingphenomenon

Jeck 2001
A In the case of stratiform clouds, further checks are performed in order to evaluate the
possible presence of SLD conditions, on the base of the Mean Effective Drop Diaiie

retrieved from satellite
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EGUSsmy Icing detection tool: output
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A Thistool is targetedto displaythe resultinginformation of i {13
the pixetbased analysisof the algorithm as a graphical Examples of output: “
representationof icinghazard
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A The spatial and temporal resolutions are respectivelyof
about 3 km and 15 minutes 20220408 12:00
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A An estimate of the minimum and maximum altitudes
affected by the icing hazardis alsoavailablefor eachpixel
of the map.
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A Asfor the evaluationof algorithmresults

A acompletevalidationis a challengingask,due to the
lackof suitableobservations

A PIREP$pilot reports) representthe only dataset for
direct in-situ icing observation, but these data are
difficult to be found and collected

A it is even more difficult to find observationson the
presenceof SLD
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EGUEsoy Icing detection tool: preliminary results
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A qualitative comparisonwith Mid-LevelSignificantWeather (SIGWXChart has shown a quite good agreementin
definition of regionsaffected by icing conditions Further investigationsare ongoingusing soundingdata to better

understandthe performanceof the algorithm ) 5)@ AN S
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Sucha comparisorhasbeen
carried out for several
hundred dates (starting
from September2020 with
a generaltendencyof good
agreement and a minority
of cases with  poor
accordance
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ESUsz, Nowcasting tool

Theicing detection product has been used as baseto developa nowcasting [ eexofpoins

algorithmbasedon the extrapolationin time of the currentweatherconditions | **"™ 1
detected by satellite data. The idea is to use an estimate of the speedand | | BRY } |
direction of movementof the currenticing conditions,calculatedoy meansof ﬁl | ‘&&&oﬂi |
a crosscorrelation analysisof two consecutivesatellite images,to perform a s ——"
forecastoverashortperiodahead T -

TIME t-1 TIME t

Specifically,a pixektto-pixel advection algorithm based on crosscorrelation
oversub-areashasbeendeveloped

It was found that the performancesvary significantlyfrom dayto day. the forecastabilities of nowcastingmethods
dependson the nature of the eventobserved
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Worstresultsobtainedfor frameswith few icingpixels casedesscrucial(not intenseevents)
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