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Extended Abstract

A solar flare can be defined as the sudden and explosive release of energy (∼ 1019-1025 J) from a localized active
region of the Sun usually near a complex group of sunspot, mainly in the form of electromagnetic radiation across
the entire spectrum [1]. When the radiation impinges on the earth’s ionosphere, several ionospheric disturbances
are produced by increasing the ionization level. The solar flares occurring near the central meridian produce much
stronger impact than those occurring at the solar limb [2]. The amount of fluxes during the flares varies consider-
ably. But still there no method by which we can take care of the variation of fluxes in flares while investigating the
ionospheric influences of solar flares.

The interaction of solar flare radiations with constituents of ionosphere produces increase in electron density in the
ionosphere. The present investigation brings out the changes in African equatorial ionospheric scintillation and
Total Electron Content (TEC) in response to a moderate (M-Class) and extreme (X-Class) intensity solar flares.
The data of 1-8 Å (1.5-12.4 keV) X-ray flux from Geostationary Operational Environment Satellite (GOES), the
geomagnetic data from National Oceanic and Atmospheric Administration (NOAA) and the ionospheric data from
SCINDA-GPS recorded at the station of Abidjan (Latitude= 5.34o N, Longitude= 3.90o W) are used to examined
the effect of important X-ray fluxes on GPS derived Total Electron Content (TEC) and S4 index during 2014 -2015.
On the basic of maximum values recorded, reference values calculated (V T ECquiet , S4quiet ) and estimated time rate
of change (rTEC, rS4) of TEC and S4, recorded and estimated time rate of change (rXray) of X-ray fluxes, we noted
that the analysis of geomagnetic and solar data translated the synoptic character of the solar flare phenomenon. We
confirmed that scintillation and its time rate of change rS4 are primarily a nighttime observed phenomenon while
the TEC and its time rate of change rTEC in general exhibits a diurnal variation as a function of the solar zenith
angle. We found that the response of African equatorial ionospheric scintillation and TEC occurs between fifty-one
(51) and fifty seven (57) hours following an important solar flare. During ionospheric disturbed due to important
solar flare, TEC and S4 observed are higher than their reference values, 25% more. This disturb begins to drop
when the values of TEC or S4 observed match again their reference values before fading when the values of TEC
or S4 observed are lower than their reference values, 10% less. We studied the correlation of peak enhancement of
X-ray time rate of change (rXray) with the peak enhancement of rTEC or rS4 and found that peak enhancement of
these fluxes correlate with the peak enhancement of rTEC or rS4. The maximum value of the TEC and S4 increase
solely depends on the flare class, while the maximum value of the rTEC and rS4 increase is related to not only the
flare class but also the time rate of change in flare radiations.
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