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Timefrequencyanalysi®f terrestrial GNSS data

A NICO IGStation, VTE@alculatedfor trackedsatellitesand averagedusinginversedisatanceweighting.
A Thesignalis continuousfor this station, but severallGSstations provide data includingdiscontinuities

A Weremove40-day trend towork with signalsfrom around27-day wave period to just over diurnal wave period

NICO VTEC - detrend low to: 40

Sep.01 Nov.01

Jan.01 Mar.01 May.01 Jul.o1
days

NICO VTEC spectrogram filambda 35.141 33.3964 J \

Diurnal and semidiurnal componens are the strongest
andtherefore the option isto work with shorter (inter-
diurnal) or longer (over-diurnal) wave periods

Thework with inter-diournal periodsneedsextremely
completedata. TheGIMsdo not assuresuchresolutions
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period - days

2020.Jan.01 2020.Mar.01 2020.Apr.30 2020.Jun.29 2020.Aug.28 2020.0ct.27 2020.Dec.26

WI NJY 2 O 2 WiljoazzP; S NI/ t-BajarSsiM et al... 2023, Th€orrelationbetweenlonosphericElectronDensity
VariationsDerivedfrom SwarmSatelliteObservationsnd SeismidActivity at the AustraliargPacificTectonicPlateBoundary
Remote Sens. 15, 555mttps://doi.org/10.3390/rs15235557



https://doi.org/10.3390/rs15235557

Timefreqguencyanalysi®f terrestrialDigisondalata

A NI135Digisondestation, foF2downloadedfrom FastChaservice andallocated(i 2

A Thesignalincludesmoderatediscontinuities but alsomany outliers (inter-diurnal periodsimpossible,

A Overdiurnal havesomechance but cleaningis really advised(potential influence onover-diurnal signald
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Filteringof terrestrialdata

A The40-day high-passfiltering (a-b) and bandpassfiltering (c-e) (the same for GNSS arigisondd
A RegionsurroundingNicosiato -15c<<<15¢-10c< <1Qc
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Timefrequencyanalysiof GNS®igisonde

A The50-1.4-day spectrogramgthe same for GNSS arigisondd
A Ancillarydata: Solar windFlowspeed ProtonDensity Hp60,Dst, Earthquakesand 10d Cum.SeismicEnergy

NICO VTEC spectrogram FI,LA 35.141 33.3964

NI135 foF2 spectrogram FI,LA 35.03 33.16
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TheearthquakesM>=5.0

A The earthquakes in 2020 with M>=5.0 surrounding the station (the same for GNS®@isbnde
A RegionsurroundingNicosiato -15c<<<15c-10c< <10c
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Timefrequencyanalysiof GNS®igisonde

A Thel2-1.4-dayspectrogramgthe same for GNSS arigisondd

A Thesignalsmustdiffer as thesoundingsare from 20000 km and 600? km Thisis not Edgeeffect from gap,
becausewe haveit in GNSS

NI135 foF2 spectrogram FI,LA 35.03 33.16

NICO VTEC spectrogram FI,LA 35.141 33.3964
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depth in km / Mag.*10 / Kp*10

Swarmdigisondecorrelation
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Theearthquakesv>=5.0aroundRome

A The earthquakes in 2020 with M>=5.0 surroundinga Digisondestations from Rome
A RegionsurroundingRome to-15c<<<15c-10c< <10c
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Timefrequencyanalysi®f foF2 from RomBigisonde

A The50-1.4-day spectrogramsthe datasetshavedifferent gaps and the one from thdeft is duringthe earthquake

RO041 foF2 spectrogram FI,LA 41.9 12.5
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