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Abstract. ThePan-EuropeanConsortiumfor AviationSpaceweatherUserServices(PECASUS)consortiumhasbeencreatedin responseto the call from the InternationalCivilAviationOrganisation(ICAO)to providea GlobalSpace
WeatherInformationService. Therequestedservicefocuseson the disseminationof warningmessages('advisories')towardsaviationactorsandcorrespondsto extremespaceweathereventswith impacton aviationGNSSsystems,
HFcommunication,satellitecommunicationsandradiationlevelsat flight altitudes.
TheExpertGroupfor RADiation(EGRAD)within the PECASUSconsortiumis coordinatedby BIRA-IASBwithin the STCE(Solar-TerrestrialCentreof Excellence)in collaborationwith SeibersdorfLaboratories. We presenthere the key
productsthat areusedto put duty officerson alert andto generatethe input for the radiationadvisorymessages.
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Theradiationenvironmentat aviationaltitudesisshapedmainlyby GalacticCosmicRadiation(GCR)andoccasionalSolarEnergeticParticle(SEP)events,both phenomenacomprisedof highenergeticparticles
(mainlyprotons)that interact with Earth'satmosphereandgeneratesecondaryparticles. Highenergyprotonsenteringthe funnel-like cuspsin the Earth'smagneticfield abovethe polar capsimpactnot only
the healthof crewandpassengers,but alsoelectronicdevicesandHFcommunications. When,due to a SEPevent,an elevatedradiationlevel is recordedon Earthit is knownasa GroundLevelEnhancement
(GLE).

In EGRAD,radiationconditionsat aviationaltitudesare assessedwith the AVIDOStool. AVIDOSprovidesnowcastof radiationexposuredue to GCRsand SEPs. Every5 minutes,a maximumand a minimum
expectedeffective doserate is producedat anygeographicalposition (5Áx5Álon-lat grid) and in an altitude rangefrom 8 km to 15 km. TheautomatedAVIDOSproceduremakesuseof near real-time (NRT)
observationson Ground-LevelEvents(GLE)(providedby ANeMoSGLEalert + service) andNRT1-min data from the Neutron Monitor (NM) in Oulu. AVIDOSdoseestimationshavebeencarefullyvalidatedby
comparisonswith TissueEquivalentProportionalCountersandhavegoodcorrespondencewith the measurements(ref. Latocha, M. andBeck,P., 2016, doi:10.1109/RADECS.2016.8093138)

In additionto AVIDOS,severaltoolsareconsultedasindicatorsfor a possibleincreaseof the radiationexposureandusedto warn the forecastersandto increasetheir alertness.
TheCOMESEPάSEPForecastέtool predictsthe probabilityof occurrenceandthe expectedstrength(level)of radiationstormswith proton energies> 10 MeV and> 60 MeV followingthe observationof a soft X-ray flare (M or Xclass)
providedby the COMESEPFlaremailalert tool.
TheHESPERIAUMASEP-500 tool is a real-time predictorof >500MeVSEPandGLEevents. It correlatesGOESsoft X-ray and differential proton fluxesabove500MeV energiesto detect magneticconnectivityalongwhich the solar
protonsarrive.
TheGLEAlert + serviceshowsthe generalGLEalert levelaswell asa recenttimelineof the numberof neutronmonitor stationsthat are in alert mode(i.e. haveenhancedlevelsof count rates). It alsoprovidesan indicationwhenthe
radiationlevelsstart to decreaseagain.

A spaceweather advisoryfor radiation is issuedwhen heightenedradiation occurs. Theseverityof the radiation
impact,moderate(MOD)or severe(SEV),is defined in terms of the effective dose rate (in micro-Sievert/hour).
TheICAOthresholdsarecurrentlysetat
MODadvisoriesare only issuedwhen the MODthresholdis reachedat FL460(~14 km) andbelow. SEVadvisories
are issuedwhenthe SEVthresholdis reachedat anyflight level.

EG RAD WORKFLOW

GOES/HEPAD proton fluxes

GOES/X-ray fluxes

SDO/AIA images

SOHO/LASCO images

NM data

HESPERIA UMASEP- 500

COMESEP SEP

ANeMoSGLE Alert + 

AVIDOS ADVISORY 

>30 (MOD) >80 (SEV)

(communication header)  

SWX ADVISORY  

DTG: 20190419/0300Z 

SWXC: PECASUS 

SWX EFFECT: RADIATION MOD 

ADVISORY NR:  2019/2 

FCST SWX: 20190419/0300Z HNH HSH E18000-W18000 ABV 
FL460 

FCST SWX + 6 HR: 20190419/0900Z HNH HSH E18000-W18000 ABV 
FL460 

FCST SWX + 12 HR: 20190419/1500Z HNH HSH E18000-W18000 ABV 
FL460 

FCST SWX + 18 HR: 201970419/2100Z NO SWX EXP 

FCST SWX + 24 HR:  

RMK: RADIATION AT AIRCRAFT ALTITUDES 
ELEVATED BY SMALL ENHANCEMENT JUST 
ABOVE PRESECRIBED THRESHHOLD. 
DURATION TO BE SHORT-LIVED. SEE 
WWW.PECASUS.EU 

NXT ADVISORY: NO FURTHER ADVISORIES 

 

SPACE WEATHER ADVISORY for RADIATION

NOTIFICATIONSONPOTENTIALENHANCEMENTSin DOSERATES

RADIATIONDOSESat FLIGHTALTITUDES

https://www.hesperia.astro.noa.gr/images/umasep/realtime/result500.gif

