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Data: Time series of height (hEs), critical frequency (foEs) of Sporadic and
stratospheric temperature at levels 10hPa, 20hPa and 30hPa
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Summary: The present study concerns variability of the wave activity in the sporadic E layer
plasma. Within oscillations in height (hEs) and critical frequency (foEs) of sporadic E layer
together with the temperature in the lower laying neutral atmosphere we search for the wave-
like oscillations over a wide period range of hours to several days, covering tidal and planetary
oscillation domain. In order to detect modulation of the E layer plasma wave-like oscillation by
planetary waves from lower laying atmosphere we analyse oscillation in the neutral atmosphere
temperature at the level of 10hPa.

Special campaigns were performed during summer time when the sporadic E layer occurence is
highest (data were collected since 2004 till 2008). Critical frequencies foEs and layer heights
hEs were analysed by mean of Wavelet Transform. Variability in height and critical frequency of
sporadic E layer shows significant periodicities over a wide period range of hours to several
days, covering tidal and planetary oscillation domain. Detail analyses of the 24-oscillation mode
additionally reveals significant Period modulation of the central period in the planetary domain.
Results are consistent for all analysed data sets (foEs and layer heights hEs ).Wavelet based
analysis of the wave activity within Es layer is completed by the stratospheric temperature
measurements at 30 hPa, 20 hPa and 10 hPa.

Characteristics, PQ052, DP5-4, SAD Explorer, v 3.2.06
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Campaign 2004 - 24-hour oscillation mode
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Stratospheric Temperature 2004
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Campaign 2006 - 24-hour oscillation mode
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Stratospheric Temperature 2006
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Campaign 2008 - 24-hour oscillation mode
Wavelet Power Spec’rrum foEs
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Stratospheric Temperature 2008
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Results:
In general, there are no common wave bursts, that occur at the same time within time
series of Es parameters and temperatures. However, there are some corresponding
domains that may be link together as we are analysing data from different/distant
atmospheric regions - stratosphere vs. mesosphere and lower thermosphere.

Campaign 2004 - within foEs and hEs oscillations and stratospheric temperature, there
is almost no common domain. Slight increase of the oscillation energy can be found at
period of 4 days.

Campaign 2006 - wavelet power spectra reveals common increase of the energy at
periods around 4 days 6 days and 7 days -

Campaign 2008 - as in previous, similar oscillation domams are de‘rec’red within wavelet
power spectra of Sporadic E layer parameters and s’rr'aTospher'lc temperature.

The fact, that we do not see good agreement also for the campaign 2004 may be caused
by the data availability (foEs and hEs is shortest special campaign).
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