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Abstract

Many researchers have studied the ionospheric changes as a result of geomag-

netic storms. However, due to the ionosphere’s large temporal and spatial changes

for different geographic regions, results and conclusions derived from these studies

depend, among other factors, on altitude of the data sources and the latitude in the

case of the ground station measurements. In this paper, total electron content (TEC)

changes during the 5-8 April 2000 and 7-12 November 2004 storms are analysed us-

ing Global Positioning System (GPS) data derived from dual frequency receivers

located at Sutherland (32.38◦S, 20.81◦E) and Springbok (29.67◦S, 17.88◦E), South

Africa. The analysis of ionospheric variability was undertaken by comparing the

ionospheric slab thickness (τ), critical frequency of the F2 layer (foF2), F-layer peak

(Hm), peak height of the F2 layer (hmF2) and the F-layer base height (h’F) val-

ues obtained from Grahamstown (33.30◦S, 26.53◦E) and Madimbo (22.4◦S, 30.9◦E)

ionosonde measurements for quiet and disturbed days during the storm periods. Re-

sults show that GPS TEC near both solar maximum and in the declining phase of

the solar cycle was depleted significantly during the storm period with a correspond-

ing depletion in foF2. It has been observed that τ reaches its maximum increment

during the recovery phases of the magnetic storm and has similar diurnal varia-

tional trend as Hm. The study presented in this paper confirms the requirement

for archiving GPS TEC data at all solar activity levels to assist with furthering the

understanding of ionopheric behaviour during storm period.
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