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—7 DFR time series was built up based on long-term (14 years) Schumann resonance

Long-term time series of Schumann resonance (SR) parameters, like as
amplitude, intensity, frequency and quality factor can give robust estimations on
variations of global lightning and are also dependent on the characteristics of the
Earth-ionosphere cavity.

SR frequency can be characteristic either for the cavity properties or the source-
observer distance. The diurnal frequency range (f ..~ f...) » DFR is informative for
the mean area of lightning regions.

:: records at Nagycenk (NCK), Hungary to study areal variations of global lightning.
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_BaII antenna at NCK for SR measurements



1st SR mode at NCK, Hungary
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2nd SR mode at NQK,Huﬁga
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The daily frequency range (DFR) of Schumann resonances (SR) is the
band in which the resonance frequency shifts up and down during a day
as indicated by arrows. The DFR is related to the size of the region
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where the random lightning discharges are distributed. The wider, the
region is, the smaller the DFR becomes, and vice versa [Nickolaenko et

al., 1995].
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» | Longitudinal Lightning Distribution (NH Summer)
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{' \ The ,,Ionéi,tudinal diameters” of the three main
' lightning 'regions (Americas, Africa/Europe,
Asia/Maritime Continent) are larger in the

Northern hemisphere (NH) summer than in the
Southern hemisphere (SH) summer (LIS satellite
observations) in accordance with DFR of
Schumann resonances at NCK.

Sentman, 1995



Calibration Curves Diurnal Variation of Global Lightning in LT
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he tlon curve shows the relatlonshlp between the DFR
and source dlameter given in hougS. Ong hour corresponds to 15°
angu dls .t |s assumed tha!, the 'Iig tmng discharges are

in héllrs or angular distances. The ce ré of the | area moves uniformly
alonghe equator, and the diurnal freqUency variations can be observed
at/NCt
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Areal Variation of World Lightniné
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areal variation of world Iightﬁing s been deduced from DFR at NCK.
faiced annual variations with Northern\ hemisphere summer maxima and

semianfiual changes with maxima in April and October months can be identified.



High Resoclution Full Climatology Annual Flash Rate

Global distribution of lightning April 1995-February 2003 from the combined
observations of the NASA OTD (4/95-3/00) and LIS (1/88-2/03) instruments.
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Filtered annual areal variation of global ightning
with modulation on the 11-year solar ccyle
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Areal Vanatlon of Global nghtmng on the 1 1-Year Solar Cycle
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65} : 1

1998 June, July, August

] ‘Red box’ cut the high-middle north latitudinal region candidate
for lightnings influenced by increased solar activity (Stringfellow,
e 1974). There is no corresponding lightning belt in the Southern
hemisphere due to the missing land covered areas there.

Southern Hemisphere Summer OTD satellite lightning observations
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detecthﬁ systems in country- :
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Ight i e solved by the latitude a"yan box’ cut the .tropical and extratropical latitudinal region

nt response of lightning activity andidate for lightnings influenced by galactic cosmic rays. One
1_year solar cycle. of the mechanisms suggested is as follows: Galactic cosmic ray
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particles can contribute to the cloud nucleation processes
(Svensmark and Friis-Christensen, 1997).



Conclusions b §

The annual and semiannual areal variations of gloﬂél ightning exhibit pronounced 11-
year solar cycle modulation.

The magnitude of the modulation of the annual area ¥ fariation increases with

'|

increasing solar activity. N

The modulation of the semiannual areal variation foIIo." hther the variation of
galactic cosmic rays on the 11-year solar cycle. L 9

The latitude dependent areal response of global lightning on#he 11-year solar cycle
indicates different physical mechanisms influencing lightningfenerations.

Both lightning triggering by high energy particles and nucleat% as well as charging

processes of clouds by galactic cosmic rays can be candida_t_J as physical mechanisms
for the areal modulation of global lightning on the 11-year Sgiar cycles.
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