


European Scientific Journal August 2015 edition vol.11, No.24  ISSN: 1857 – 7881 (Print)  e - ISSN 1857- 7431 

430 

Figure 2 shows that during daytime we have foF2Dakar> foF2Ouaga. At 
night time foF2Dakar<foF2Ouaga  except for winter season. For this season, at 
all times foF2Dakar > foF2Ouaga, except at 0400 LT and 0700 LT where it is the 
reverse. The maximum percentage difference is observed at 1100 LT for 
winter and autumn and at 1700 LT for spring and summer. The variability of 
the percentage difference during spring and autumn shows equinoctial 
asymmetry. 

 In figure 3a both graphs present the same variability with Dakar foF2 
higher than that of Ouagadougou from 1000 LT to night. The graph gap also 
increases from day to night. Night time trough is more pronounced at 
Ouagadougou station than at Dakar station. For the night time peak it is the 
reverse. Curves show morning peak profile. Panel b exhibits plateau profile 
at Dakar station while morning peak in foF2 is seen at Ouagadougou station. 
foF2 at Dakar station is higher than that of Ouagadougou station except 
between 0700 LT-1100 LT. Panel c shows fairly dome profile at Dakar 
station and noon bite out profile (double peak with trough located around 
midday). foF2 of Ouagadougou station is higher than that of Dakar between 
0700 LT and 1100 LT and during night time. During autumn (panel d), 
graphs present double peak with morning predominance peak profile at 
Ouagadougou station and fairly noon bite out profile. foF2 of Ouagadougou 
station is higher than that of Dakar between 0700 LT and 1100 LT. 

 During equinoctial months, the difference in the form of foF2 profile 
and foF2 maximum value reached can be observed. Therefore, we can assert 
that figure 2 shows equinoctial asymmetry. It can also be seen that there is  

 
Figure 2: Quiet time percentage difference during solar minimum phase 
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Figure 3: Quiet foF2 time variation during solar maximum phase 
 

One can see in figure 4 that for all seasons and between 0600 LT-0900 
LT foF2Dakar  <  foF2Ouaga . For the other times and in all seasons foF2Dakar > 
foF2Ouaga, except during summer where from 2200 LT to 0400 LT foF2Dakar  
<  foF2Ouaga 
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Figure 4: Quiet time percentage difference during solar maximum phase 

 
4. Discussion and conclusion 

 During solar minimum, graphs show the same variability with more 
pronounced trough around midday at Ouagadougou station. Trough is 
noticed at Dakar station two hours later than that of Ouagadougou station.  
As trough round midday is the ExB effect, it can be retained that this appears 
two hours before Ouagadougou station. This allows us to assert that ExB 
effect seems to move from south to north because Ouagadougou is located in 
the EIA trough region and Dakar between the trough and the north crest. At 
daytime there is more ionosphere at Dakar station than at Ouagadougou 
station because Dakar is situated between the trough and the crest while 
Ouagadougou is located in the trough.  

 During solar maximum, curves highlight the same variability in 
winter (figure 2a) and in autumn (figure 2 d) with more and less pronounced 
trough between 1200 LT-1400LT. foF2 time profile variability is different 
for the two other seasons where trough is absent in Dakar foF2 time profile. 
The absence of trough in foF2 profile at Dakar station for these two seasons 
expresses that there is no vertical drift ExB effect. In fact, in the point of 
view of electrodynamics trough in foF2 profile for EIA region shows the 
signature of the vertical drift ExB (Fejer et al., 1981; Farley et al., 1986).  
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 Moreover, it can be noticed that at all season Ouagadougou station 
foF2 profile shows the signature of the vertical drift ExB; that signature 
effect depends on season. The seasonal dependence of this signature effect is 
well known and has been investigated in several works (Richmond, 1995; 
Oyekola and Oluwafemi, 2007; Adebesin et al., 2013; Yizengaw et al., 
2014). 

 The main difference between foF2 time variation profiles of both 
stations is due on the one hand to the highest ionization at Dakar station (that 
maybe due to its location) and on the other hand to a different profile 
behavior during spring and summer (Plateau and Dome profiles at Dakar 
station and fairly morning peak and noon bite out profiles at Ouagadougou, 
respectively). With a possibility to link ionosphere variability to the nature, 
the force or the absence of E region electric currents (Dunford, 1967; Vassal, 
1982a; Vassal, 1982b; Acharya et al., 2010; and Acharya et al., 2011), it 
appears that Dome profile or plateau profile expresses the absence of 
electrojet while morning profile shows the presence of mean intensity 
electrojet and noon bite out profile the presence of strength electrojet (see 
Vassal, 1982b). These differences not only show a seasonal dependence of 
ExB effect but also its longitudinal and especially equatorial electrojet 
seasonal and longitudinal dependence. In fact, Yizengaw et al. (2014) clearly 
pointed out the equatorial electrojet and ExB seasonal differences in 
magnitude. 
 It can be retained from this study that: (1) ionization is higher at 
Dakar station than at Ouagadougou station; (2) the profile at Ouagadougou 
station always shows noon bite out profile with more or less predominance 
morning or afternoon peak; (3) the profiles at Dakar station during minimum 
phase principally are reverse profile except in winter. During solar maximum 
profiles change from one season to another. 
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