Detection of Rieger-type periodicity in the Earth’s surface air temperature data
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The near 155 days solar periodicity, so called Rieger periodicity, was first detected in solar
flares data and later confirmed with other important solar indices. We try to detect the Rieger-type
periodicity in the Earth’s surface temperature data.

For this we used daily data from two meteorological stations situated in places on the Earth
with different coordinates and different physical geographical conditions: Abastumani (Georgia) and
Beechy (Canada) as well as SA and CR data.

All data were processed and converted in the necessary format. In order to detect the
Riegertype periodicity in the Earth surface temperature data, Matlab codes were created for Fourier
and wavelet Analysis. The meteorological data were analyzed separately for the time periods so as to
cover each Solar cycle that have an average duration of about 11 years. Abastumani temperature data
allowed to analyze Rieger periodicity for 20, 21, 22 activity cycles while Beechy - 20, 21, 22, 23, 24
activity cycles. Annual and semiannual cycles in temperature data were eliminated by choosing
different parameters in Matlab codes. Rieger periodicity was detected in Abastumani and Beechy
temperature data, this periodicity is changing from one activity cycle to another.

The work was conducted under the EC FP7 project Solar and Space Weather Network of
Excellence SOLSPANET.



