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Solar flares cause additional ionization in the D layer of the ionosphere (60-90 Km), which appears as amplitude
and phase perturbations on the VLF signal. In this work, we present results of the properties of the VLF signals
perturbations (amplitude, phase, h’ and β) and their dependences with solar flares flux (For the period: 2007-2012).
In this analysis two VLF transmitters paths are chosen, a short path: NSC (45.9 KHz, 941 Km) and long path NRK
(37.5 KHz, 3495 km). In addition to the VLF data analysis, a numerical modeling of the D layer ionization due
to solar flares was made at different heights (65-80 km). Qualitatively, the data analysis showed that the perturbed
signal behavior is different from one path to another. In fact, some solar flares are associated with decreasing
amplitude and increasing phase, increasing amplitude and decreasing phase, and finally decreasing or increasing in
both amplitude and phase. This behavior is independent on the solar flares flux, but it is closely related to the modal
structure of the VLF signal.Numerical results show that the increasing solar flares flux leads to the increasing of
electron density and thus reducing the reflection height of VLF signal. Therefore, the recovery times of perturbed
signal depend on the reflection height lifetime. The comparison between the calculated and measured densities as
a function of solar flares flux at different heights gives similar profiles.

