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Trapped energetic electrons in the range of tens and hundreds of keV of the inner radiation belt (IRB) can penetrate into the quasi-trapped (forbidden) zone at drift shells L < 1.2. Measurements of the >30 keV and >100 keV electron fluxes onboard the NOAA/POES satellites are used to select FEE events. The forbidden zone spatially overlaps with the F region of the ionosphere. It was shown that high-intensity fluxes of these electrons, called forbidden energetic electrons (FEE), can produce ionizing effect in the low-latitude F region. The ionizing effect of FEE was studied for several case-events associated with geomagnetic storms. The ionospheric ion density Ni data from C/NOFS satellite and Global Ionospheric Map (GIM) of vertical total electron content (VTEC) are used for analysis of changes of ionospheric ionization. A direct proof of the ionizing effect of FEE fluxes is provided. The effects of ionizing particles become more evident during the recovery phase of storms, when storm-time neutral wind and electrodynamical mechanisms cannot explain the observations. The ionizing effect of particles helps to interpret complicated cases of long-duration ionospheric positive storms (increase in total electron content). Significant long-lasting increases in VTEC and Ni spatially and temporarily coincide with FEEs. 
