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Abstract

We have developed a new approach towards a new database of the ionospheric parameter
foF2. This parameter, being the frequency of the maximum of the ionospheric electronic density
profile and its main modeller, is of great interest not only in atmospheric studies but also in the
realm of radio propagation. The current databases, generated by CCIR (Committee Consultative
for lonospheric Radiowave propagation) and URSI (International Union of Radio Science), and
used by the IRI (International Reference lonosphere) model, are based on Fourier expansions and
have been built in the 60s from the available ionosondes at that time. The main goal of this work is
to upgrade the databases by using new availableiionosonde data. To this end we used the IRI
diurnal/spherical expansions to represent the f, F2 variability, and computed its coefficients by
means of a genetic algorithm (GA). In order to test the performance of the proposed methodology,
we applied it to the South American region with data obtained by RAPEAS (Red Argentina para el
Estudio de la Atmoésfera Superior, i.e Argentine Network for the Study of the Upper Atmosphere)
during the years 1958 to 2009. The new GA coefficients provide a global better fit of the IRl model
to the observed f,F2 than the CCIR coefficients. Since the same formulae and the same number of
coefficients were used, the overall integrity of IRI’s typical ionospheric feature representation was
preserved. The best improvements with respect to CCIR are obtained at low solar activities, at
large (in absolute value) modip latitudes, and at night-time. The new method is flexible in the sense
that can be applied either globally or regionally. It is also very easy to recompute the coefficients
when new data is available. The computation of a third set of coefficients corresponding to days of
medium solar activity in order to avoid the interpolation between low and high activities is
suggested.The same procedure as for fyF2 can be perfomed to obtain the ionospheric parameter
M(3000)F2.

Keywords: foF2 maps, genetic algorithm, ionosphere, F region

1. Introduction

A more accurate prediction and forecast capability of the ionospheric climate and weather is an
integral element of the current space weather activities worldwide (Cander, 2015), because the
ionosphere plays a critical role for all techniques, either ground-based or space-based, that depend
on radio wave signals travelling through it such as radio astronomy or Earth observation from
space (Hargreaves, 1992).

The core model used for the ionospheric study is that of the International Reference
lonosphere (IRI). IRI is a data-based model of the ionosphere that describes the electron and ion
densities and temperatures in the Earth’s ionosphere at altitudes in the range from 50 km to 2000
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