Solar flare forecasting using photospheric active region properties
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Abstract
Daily observations of the photosphere are performed by the Equatorial Spar of INAF- Catania Astrophysical Observatory. In this poster we describe the results
obtained by a tool developed for solar flare forecasting on the base of photospheric active region properties. We measured five parameters describing the
morphology of the active regions appeared on the solar disc from January 2002 up today: area, Zurich class, number of pores and sunspots, relative importance
between leading spot and density of the sunspot population and type of penumbra of the main sunspot. By means of a linear combination of these parameters
we determined the probability that a flare of C-, M- and X- class occurs in such active regions. Comparing our forecasting with the number of flares registered by
GOES satellites in the 1 - 8 A X-ray band during the subsequent 24 hrs we evaluate the accuracy of our method using different skill scores.
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solar flares of C-, M- and X- class.
The method used to obtain the flare probability is described by the scheme on
the right. Every day each active region visible on the disk is cataloged on the base
of its photospheric configuration, providing a numerical code (ursigram) named
which contains the main characteristics of the sunspot groups. Integrating
the USSPS file with the information of the Solar Region Summary provided by
NOAA, we get the complete dataset useful to apply our forecasting method.
Every day between 6:30 UT and 10:30 UT, when the weather conditions permit,
we publish our flare forecasting in terms of probability that a flare of C-, M- and
X- class occurs in each active region visible on the solar disc. The INAF-OACT flare probability (%)
forecasting service is available at the following URL:
http://ssa.oact.inaf.it/oact/Flare_forecasting.php
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provides an estimation of the capability of hosting flares for sunspot groups
characterized by a particular configuration, size and fragmentation.

Assuming that the flare event frequency follows the Poisson statistic, for each
flare class the event probability is given by:

Fig. 1 Snapshot of the INAF-OACt webpage dedicated to the flare forecasting.

Our method uses a database containing the descriptions of the sunspot group
characteristics observed by INAF-OACT from January 2002 up today and the flare
records obtained by the GOES satellites and saved in the Space Weather
Prediction Center reports. pr=1- exp(—FR)
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