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Introduction

It has become very important to investigate the ionospheric dynamics and
disturbances during geomagnetic storms. This is majorly due to the
significant role which the ionosphere plays in the transmission of radio
signals from space borne satellites to ground based receivers. The ionosphere
Induces a time delay in transionospheric radio signals (Davies,

1990). The changes in the ionosphere that follow the geomagnetic storms
could result in severe scintillations that disrupt radio communications and/ or
cause large changes ionization that can over/ under estimate the ionospheric
corrections required in some applications (Chandra and Rastogi, 2011). The
primary causes of geomagnetic storms on the Earth are strong interplanetary
electric fields associated with the passage of southward directed magnetic
fields (Bz) past the Earth for a sufficiently long interval of time (Gonzalez
et.al, 2002)
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to magnetic storms events (Sobral et al., 1997, Sastri et al., 2000;
Pincheira et al., 2002; Abdu 2001; Lobzin & Pavlov 2002a,
2002b; Pavlov, Fukao & Kawamura 2004; Lynn et al., 2004 and
Lima et al., 2004; Dashora et al., 2009; de Siqueira et al., 2011;
D’ujanga et al., 2013). A number of studies by Nigerian
researchers have also been conducted on low latitudinal
lonosphere responses during magnetic storm periods that have
contributed to our understanding on this subject (Adeniyi, 1986;
Olawepo & Adeniyi, 2012; Olawepo, 2013; Ariyibi et al., 2013a,
Olatunbosun et al. (2022)
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Theoretical Basis
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configured to measure amplitude and phase scintillations from the L1
frequency GPS signal, and the ionospheric TEC from the L1 and L2
frequency GPS signals was used in this experiment. It recorded the 5
TEC and S4 index at lle-Ife, Nigeria
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A simulation of disturbed ionosphere around noon time GMT,
showing ionosphere scintillation due to incoming solar energy;.
Credit ESA
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Figurel: Shows the interplanetary geomagnetic Condition for the Period 7-11 March, 2012 1
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Figure 3: VTEC observation from
lle —Ife :

a)Mean VTEC for 9 March, 2012
(blue cross) compared with the
Average of Quiet Days VTEC (red
stars)

b) Mean VTEC for 8 - 10 March,
2012 (blue cross) compared with
the Average of Quiet Days
VTEC(red stars)

C) Hourly deviation of VTEC
before and after the storm in %
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Figure 5 : Interplanetary and
geomagnetic Observations for
29Sept. — 3 Oct., 2012. The
Arrow on Dst is indicating the
SSC
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Figure 7. VTEC observation
from lle —Ife ;

a)Mean VTEC for 1 Oct., 2012
(blue cross) compared with the
Average of Quiet Days VTEC
(red stars)

b) Mean VTEC for 30Sept., 2012
(blue cross) compared with the
Average of Quiet Days
VTEC(red stars)

C) Hourly deviation of VTEC
before and after the storm in %
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Figure 8 : The Variation of
s4 index for 30 Sept., 1 Oct.,
and 2 Oct., 2012 for PRN
13

14

Earth and Space Physics Research Lab, OAU, lle - Ife,Nigeria

6/28/2023 1:05 PM



Conclusion

The magnitude, duration and orientation of the IMF-Bz played an important

role in the dynamics and electrodynamics associated with these geomagnetic
storms

The storm of 9 March 2012 might not have significantly impacted S4, that of
1 October 2012 may have had impact on the scintillation activity on this day

The change of ionospheric range delay, which is directly proportional to change of
TEC during geomagnetic storms, is a potential limitation in precise positioning
using radio waves from GPS, hence studies like these are important for Satellite
Based Navigation System, especially at Low-Latitude stations

The regional TEC model for better understanding and prediction over the
equatorial and low latitudes of the African region.
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Thank you

UNOOSA, ISWI 26-30 June, 2023 18

Earth and Space Physics Research Lab, OAU, lle - Ife,Nigeria 6/28/2023 1:05 PM



