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ImportanceImportance ofof Monitoring Schumann Monitoring Schumann resonancesresonances has has 
increasedincreased forfor twotwo mainmain reasonsreasons::

1)1) StudyingStudying globalglobal lightninglightning fromfrom thethe pointpoint ofof viewview ofof
globalglobal warmingwarming asas lightninglightning activityactivity is is veryvery
responsiveresponsive forfor smallsmall variationsvariations ofof surfacesurface airair
temperaturetemperature..

2) 2) StudyingStudying globalglobal lightninglightning asas globalglobal parentparent sourcesource
ofof lightninglightning relatedrelated phenomenaphenomena likelike asas transienttransient
luminousluminous eventsevents (TLE) (TLE) andand terrestrialterrestrial gamma gamma rayray
flashesflashes (TGF) (TGF) asas wellwell asas otherother newlynewly discovereddiscovered
relationsrelations fromfrom thethe tropospheretroposphere upup toto thethe magnetomagneto--
spheresphere..
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A new Schumann resonance (SR) recording A new Schumann resonance (SR) recording 
system was installed at the Polish Polar Station system was installed at the Polish Polar Station 
(77(77ºº N, 15.5N, 15.5ºº E), E), HornsundHornsund (HRN) in Spitsbergen in (HRN) in Spitsbergen in 
2004 and in the 2004 and in the BelskBelsk Observatory (BEL: Observatory (BEL: 51.851.8 ºº
NN ,, 20.820.8 ºº EE), Poland in 2005), Poland in 2005.. Continuous SR Continuous SR 
measurements have been running in the measurements have been running in the 
NagycenkNagycenk Observatory (NCK: 47.6 N, 16.7 E) Observatory (NCK: 47.6 N, 16.7 E) 
since 1993since 1993.. The Spitsbergen SR station is located The Spitsbergen SR station is located 
almost at the same longitude as the almost at the same longitude as the NagycenkNagycenk
Observatory (NCK:), Hungary, and in addition, the Observatory (NCK:), Hungary, and in addition, the 
three SR stations (HRN, BEL, NCK) are situated in three SR stations (HRN, BEL, NCK) are situated in 
the longitudinal range of Africa which has the the longitudinal range of Africa which has the 
most intense lightning activity in the world. most intense lightning activity in the world. 
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ConfigurationConfiguration ofof thethe threethree stationsstations
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SinceSince thethe purposepurpose ofof monitoring Schumann monitoring Schumann resonancesresonances is is 
toto determinedetermine thethe intrinsicintrinsic spatialspatial--temporaltemporal parametersparameters ofof
globalglobal lightninglightning activityactivity, , thethe parametersparameters cannotcannot be be 
estimatedestimated directlydirectly fromfrom observationsobservations, , andand anan accurateaccurate ELF ELF 
propagationpropagation theorytheory is is requiredrequired toto ””correctcorrect”” thethe ””distortingdistorting””
effecteffect ofof thethe propagationpropagation processprocess occurringoccurring betweenbetween thethe
lightninglightning sourcessources andand observerobserver..

ThereThere areare twotwo mainmain distortingdistorting effectseffects::
1) 1) SourceSource--observerobserver distancedistance variationvariation
2) 2) NonNon--uniformityuniformity ((day/nightday/night asymmetryasymmetry) ) ofof thethe cavitycavity

InIn thethe recentrecent studystudy, , allall threethree SR SR stationsstations areare almost almost inin
equalequal angularangular distancesdistances fromfrom Asia/MCAsia/MC andand AmericasAmericas andand
thethe locallocal ionosphericionospheric day/nightday/night transitiontransition is almost is almost 
missingmissing atat thethe northnorth--polarpolar stationstation, , HornsundHornsund inin thethe most most 
part part ofof thethe yearyear ((fullfull--dayday oror fullfull nightnight conditionsconditions).).
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Same type of induction coils has been used for Same type of induction coils has been used for 
recording  the magnetic field component at the two recording  the magnetic field component at the two 
Polish SR stations and similar ball antennas were Polish SR stations and similar ball antennas were 
installed for measuring the vertical electric field installed for measuring the vertical electric field 
component in the three SR field sites as well as the component in the three SR field sites as well as the 
same spectral technique (complex demodulation) was same spectral technique (complex demodulation) was 
applied for processing SR data sets at the three SR applied for processing SR data sets at the three SR 
stations. In this way a stations. In this way a softwaresoftware--hardware independent hardware independent 
compatible SR data setscompatible SR data sets can be used for comparisons can be used for comparisons 
from the point of view of global lightning activity. from the point of view of global lightning activity. 
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Great circle path and Great circle path and isoiso--distance (1 Mm)distance (1 Mm) curves for Hcurves for Hornsundornsund

The SR recording system at HThe SR recording system at Hornsundornsund has a rather good has a rather good 
view to the two other tropical regions (South America; SA and view to the two other tropical regions (South America; SA and 
the Maritime Continent; MC) and it is far enough from the the Maritime Continent; MC) and it is far enough from the 
Northern American and Eurasian lightning regions during the Northern American and Eurasian lightning regions during the 
Northern hemisphere summer yielding reliable Schumann Northern hemisphere summer yielding reliable Schumann 
resonance parameters from those source regions, too. resonance parameters from those source regions, too. 

AllAll threethree SR SR stationsstations areare almost almost inin equalequal angularangular distancesdistances
fromfrom Asia/MCAsia/MC andand AmericasAmericas..
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Great circle path and Great circle path and isoiso--distance (1 Mm)distance (1 Mm) curves for curves for BelskBelsk, , PolandPoland

Great circle path and Great circle path and isoiso--distance (1 Mm)distance (1 Mm) curves for curves for Nagycenk, HungaryNagycenk, Hungary
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OrientationOrientation ofof inductioninduction coilscoils atat RhodeRhode IslandIsland andand HornsundHornsund
withwith respectrespect toto thethe mainmain thunderstormthunderstorm regionsregions
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AsAs itit is is expectedexpected inin casecase ofof SpitsbergenSpitsbergen andand RhodeRhode IslandIsland
SR SR stationsstations thethe magneticmagnetic crosscross-- fieldfield componentscomponents

((HnsHns andand HewHew) show ) show similaritysimilarity
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OTD/LIS OTD/LIS satellitesatellite lightninglightning observationsobservations
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The normalized diurnal variations of the The normalized diurnal variations of the 
northnorth--south magnetic background field south magnetic background field 
observed at the observed at the BelskBelsk (Poland) and (Poland) and 
HornsundHornsund ((SpitzbergenSpitzbergen) ELF stations in ) ELF stations in 
February, 2005.February, 2005.

The TDTEThe TDTE--simulated diurnal variations of the simulated diurnal variations of the 
northnorth--south magnetic background field for south magnetic background field for 
the the BelskBelsk and and HornsundHornsund ELF stations in ELF stations in 
FebruaryFebruary, 2005, 2005

The positions of the The positions of the BelskBelsk and and HornsundHornsund ELF stations relative to the day/night boundary ELF stations relative to the day/night boundary 
during the respective periods of the maximum activities in the Aduring the respective periods of the maximum activities in the Asian (left) and American sian (left) and American 
(right) (right) ““chimneyschimneys””. . (S(Sáátori tori etet alal., 2008., ., 2008., underunder submissionsubmission))
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DistortionDistortion ofof peakpeak lightninglightning
activityactivity ofof AfricaAfrica cancan be be 
observedobserved inin thosethose twotwo
observatoriesobservatories, , BelskBelsk andand
Nagycenk, Nagycenk, wherewhere locallocal ionoiono--
sphericspheric day/nightday/night transitiontransition
occursoccurs..



15

12 14 16 18 20 22 24
0

0.2

0.4

0.6

0.8

1

Universal Time, Hrs

El
ec

tri
c 

Po
w

er
, R

el
. U

ni
ts

(B)

12 14 16 18 20 22 24
0

0.2

0.4

0.6

0.8

1

(A)

El
ec

tri
c 

Po
w

er
, R

el
. U

ni
ts

Universal Time, Hrs

The normalized observed The normalized observed halfhalf--dayday
temporal variation of the backtemporal variation of the back--
ground electric powerground electric power at the Rhode at the Rhode 
Island ELF station on December 18, Island ELF station on December 18, 
1996.1996.

The uniformThe uniform-- (open circles) and (open circles) and 
TDTETDTE-- (filled circles) simulated (filled circles) simulated halfhalf--
dayday temporal variations of the temporal variations of the 
background electric power for the background electric power for the 
Rhode Island ELF station in Rhode Island ELF station in 
December. The shaded area December. The shaded area 
demonstrates the amplitude effectdemonstrates the amplitude effect of of 
the day/night asymmetrythe day/night asymmetry ((inin printprint
MusthakMusthak andand WilliamsWilliams, , 2008)2008). . 

SimilarSimilar distortiondistortion effecteffect ofof thethe day/nightday/night asymmetryasymmetry couldcould be be observedobserved
inin SR SR powerpower atat RhodeRhode IslandIsland, USA , USA atat thethe timetime ofof peakpeak lightninglightning activityactivity
inin SouthSouth AmericaAmerica
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PeakPeak AfricanAfrican lightninglightning activityactivity inin threethree differentdifferent monthsmonths
observedobserved byby Schumann Schumann resonancesresonances atat HornsundHornsund ((leftleft))

andand combinedcombined OTD/LIS OTD/LIS satellitesatellite observationsobservations

ConclusionConclusion:: PolarPolar SR SR stationstation has  has  thethe most most 
favourablefavourable locationlocation toto observeobserve undistortedundistorted SR SR 
intensityintensity characteristiccharacteristic forfor thethe intrinsicintrinsic lightninglightning
sourcesource activityactivity..
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ThankThank youyou forfor youryour attentionattention!!

HornsundHornsund


