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Hourly values of the deviations in the geomagnetic X and Y field at two equatorial electrojet stations in Africa, viz. 
Freetown (FTN) on the western part and Addis Ababa (AAE) on the eastern part, are studied for three years 1962-64. The 
declination is almost along the geographic N-S at AAE and 14° towards west of the geographic N-S at FTN. The annual 
mean daily range in X is around 80 nT at FTN and 70 nT at AAE with peak around 1100 hrs LT. Deviations in Y at FTN 
show a broad minimum of about -20 nT around noon while the decrease is much smaller at AAE with a minimum of -5 nT 
at noon. Seasonal mean variations of the daily range in X show almost equal peaks during December solstice and equinox at 
FTN but at AAE it is highest during equinoctial months and lowest during June solstice. The seasonal asymmetry at FTN 
could be due to large declination. The equinoctial peak in March - April is higher than the peak in September - October at 
both the stations. Another notable feature at FTN is the steady increase in deviation in X from about -10 nT at 1800 hrs LT 
to 10 nT at 0600 hrs LT. The direction of the H vector is aligned almost along the geographic N-S for December solstice and 
equinox at AAE and along 12° W of north during June solstice. At FTN, it is aligned along about 5° W of north during  
D and E-months and to about 20° W of north during June solstice.  

Keywords: Equatorial electrojet, Geomagnetic deviation 
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1 Introduction 
The enhancement of the daily range of H close to 

magnetic dip equator was explained by Chapman1 as 
due to a narrow band of thin current sheet flowing 
eastward during the day time hours in the ionosphere 
(100 km) and named it equatorial electrojet (EEJ). 
The equatorial enhancement of the range in H was 
observed later in Nigeria2, Peru3, India4 and Tcchad5. 
Based on the observations during the IGY-IGC period 
(1957-59), Rastogi6 detected a longitudinal variation 
of EEJ, being strongest in American and weakest in 
Indian longitudes and suggested an inverse 
relationship between the conductivity in the equatorial 
region and the background magnetic field. 

Gouin7 reported a depression of H on magnetogram 
at local noon at Addis Ababa well below the night 
level on a very quiet day. Later, Gouin & Mayaud8 
named such events as counter equatorial electroject 
(CEJ). Hutton & Oyinloye9 described the 
disappearance of Es-q during CEJ at Ibadan. 
Fambitakoye10 described the latitudinal profiles of H 
and Z along Central African longitudes on normal 
and counter electrojet days. On CEJ day, H showed 
a minimum over the magnetic equator and the 

latitudinal profile of Z was reversed with respect to 
that during an EEJ day, with a maximum in northern 
and a minimum in southern fringe region of the 
electrojet.  

Spaced receiver drift measurements at the 
equatorial electrojet station Thumba, near Trivandrum 
in India showed very good similarity with the 
deviations in H in the daily and the seasonal 
variations and also in the latitudinal variation (along 
with the data at other stations). The day-to-day 
changes in the midday drift speed at Thumba were 
found to be highly correlated with the deviations in H 
at Trivandrum and the correlation improved when the 
difference between the deviations in H at Trivandrum 
and at Alibag, a low latitude station away from the 
electrojet region, was used11. Thus, the difference in 
the geomagnetic field at magnetic equator and at a 
low latitude station away from the magnetic equator 
can be used as an index of the electrojet current (or of 
the electric field in the E-region of the ionosphere 
near magnetic equator). Rastogi et al.12 showed that 
the disappearance of Es-q and the CEJ at Kodaikanal, 
an equatorial electrojet station in India were 
concurrent with the reversal of ionospheric drift at 
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Thumba, confirming the reversal of ionospheric 
electric field during CEJ. Rastogi13 showed number of 
examples of the disappearances of Es-q at Huancayo 
and Kodaikanal during the depressions of H on quiet 
as well as on disturbed days. Thus, the presence  
(or absence) of equatorial Es-q during daytime was 
found to be an alternate parameter to the presence of 
EEJ (or CEJ).  

Fambitakoye et al.14 showed that the disappearance 
of Es-q is related to the inverted latitudinal profiles of 
H and Z and not necessarily when H at the 
equatorial station alone decreases below the night 
time value, discovering the phenomenon of partial 
counter electrojet, P-CEJ event. The correct estimate 
of the EEJ or CEJ is not when H at the station close 
to the dip equator is above or below the night time 
level, but from the difference of H at an equatorial 
and off equatorial stations along the same longitude 
sector15,16. 

Rastogi17 suggested that the H at any ground EEJ 
station is the combined effect of an eastward 
ionospheric current associated with the global Sq 
current system and a narrow band of electrojet current 
flowing eastward during normal and westward during 
counter electrojet period. Carter et al.18 detected 
simultaneous opposite flowing currents at different 
altitudes from radar measurements in Western Africa. 

Equatorial electrojet has been extensively studied 
from ground, rocket and satellite based 
magnetometers, spaced receiver drift, VHF 
backscatter radar and theoretical studies19-21. Features 
of EEJ have been described for longitude regions of 
75°W (Ref. 3), 15-19°E (Refs 22,23), 75°E (Refs 
24,25), 5°W (Ref. 26), 45°W (Refs 27,28) and 60°W 
(Ref. 29). 

The most important feature of the geomagnetic 
field in eastern Brazil is the deviation of the 
horizontal field by about 20° west of the geographic 
north and hence, large westward component of the 
geomagnetic field is observed. Kane & Trivedi30,31 
compared the electrojet in Peru and Eusebio in east 
Brazil. Recent comparisons of the electrojet in eastern 
Brazil and Peru are by Shume et al.32 (Jicamarca and 
Sao Luiz) and Rastogi et al.33 (Huancayo and Itinga). 

Rastogi et al.34 compared the equatorial electrojet at 
Sao Luiz in eastern Brazil (44.2°) and at Sikasso in 
the western African sector (5.7°W) where declination 
is 6.4°W. 

In the present paper, the features of equatorial 
electrojet in the African sector are describe based on 
three years (1962-64) of data at Freetown (FTN, 
8.4°N, 13°E, dip 0.9°N, declination 13°E) on the 
western part of Africa and Addis Ababa (AAE, 9°N, 
38.7°E, dip 1.2°S, declination 0.4°W) on the eastern 
part of Africa. The coordinates and the geomagnetic 
field parameters of the two stations are given in  
Table 1. The declination is almost along the 
geographic N-S at AAE and 14° towards west of the 
geographic N-S at FTN. The total field intensity is 
35772 nT at AAE and 31034 at FTN. 
 
2 Data 

Hourly values of the geomagnetic components X, 
Y and Z have been obtained from World Data Center 
for Geomagnetism, Kyoto, Japan. To derive the 
hourly deviations in the geomagnetic components, 
local midnight values have been subtracted from the 
hourly values of the geomagnetic components. 
Rastogi et al.28 made quantitative estimate of the 
standard deviation and of the standard error in mean 
of X, Y and Z at each hour for the month of April 
1993 for Sao Luiz (SLZ). There is large day-to-day 
variability in the daily variations of the geomagnetic 
field components. The daily range in X component 
varied between 60 nT and 160 nT with time, the 
maximum variation has been between 1100 and  
1300 hrs LT. The daily plots of Y showed maximum 
negative values between 40 and 70 nT during 0900 – 
1300 hrs LT. The standard deviations in X and Y 
were maximum at noon. The standard error in mean 
in X varied from around 8 nT at noon to 5 nT during 
evening - midnight hours and was least during 
midnight - morning hours (1-2 nT). The standard error 
in mean Y was maximum around noon with a value 
of about 5 nT. Based on the mean values and standard 
errors in mean of X and Y at SLZ, the errors in the 
direction of H vector were computed. Error was very 
small (about a degree) between 0900 and 1500 hrs 

Table 1 — Stations with geographic coordinates and geomagnetic field parameters 

Station name Station code Latitude, °N Longitude, °E Declination, 
°W 

Inclination, °N Geomagnetic 
field, nT 

X, nT Y, nT 

Addis Ababa AAE 9 38.7 0.4 1.2 35772 35771 -249 
Free Town FTN 8.4 13.0 14.0 0.9 31034 30113 -7489 



RASTOGI & CHANDRA: EQUATORIAL ELECTROJET IN THE AFRICAN SECTOR 
 
 

189 

LT. The error was very high between sunset and 
sunrise hours due to low values of the deviations in 
∆X and ∆Y. The standard error in the monthly mean 
of X, Y and Z at the two stations FTN and  
AAE was of similar magnitude. The standard  
error in seasonal mean and annual mean were  
50% and 30%, respectively of the errors in the 
monthly mean. 
 
3 Results 
3.1 Daily variations of ΔX and ΔY 

The annual mean daily variations of the deviations 
in the geomagnetic field components X (ΔX) and Y 
(ΔY) at both the stations FTN and AAE for three 
years are shown in Fig. 1. The mean daily variations 
of ΔX show a peak around midday for both the 
stations with maximum value of about 80 nT at FTN 
and 70 nT at AAE. This longitudinal difference is 
consistent with the lower value of the geomagnetic 
field at FTN compared to that at AAE resulting in the 
higher Hall conductivity, hence stronger electrojet 
currents at FTN than AAE. Another notable 
difference seen is that at FTN, ΔX after attaining the 
minimum value after sunset, increases slowly up to 
sunrise. Almost similar feature (increase in ΔX from 
midnight to sunrise) is seen at the equatorial electrojet 
stations Itinga in Eastern Brazil33 and Sikasso in 
Western Africa34. Referring to the daily variations of 
ΔY, there is fairly large westward component of the 
deviation in the geomagnetic field at FTN. The daily 
variation of ΔY at FTN shows decrease after sunrise 
with a broad minimum of -20 nT at noon. The 
decrease is much smaller at AAE with minimum of  

–5 nT at noon and changing to small positive peak  
(2-5 nT) in the afternoon.  

Figure 2 shows the plots of hourly values of ΔX 
versus ΔY at both the stations for each of the three 
years. The straight lines represent the directions at -
5°, -10° and -15°. The points for FTN lie along an 
elongated ellipse tilted towards west of north. The 
major axis of the ellipse is aligned towards -10°. It is 
interesting to note that the points representing 2200 to 
0600 hrs LT lie along the geographic N-S, from  
0700 to 0900 hrs LT lie towards east of geographic  
N-S and cross to west of geographic N-S at 1000 hrs 
LT. The points lie around 15° west of north at midday 
and more than 20° west of north in the early 
afternoon. The values in the evening and night hours 
are not significant due to large errors owing to small 
values of ΔX and ΔY. In contrast, the points for AAE 
lie along a highly elongated ellipse, almost a straight 
line and the major axis oriented along a direction less 
than 5° west of north. Thus, the electrojet current 
direction is not eastward during daytime but north of 
east by about few degrees at AAE and by almost 20° 
at FTN. The current direction is also dependent on 
local time. 

The seasonal mean daily variations of ΔX and ΔY 
for the three seasons of December solstices 
(November to February), equinoxes (March, April, 
September and October) and June solstices (May to 
August) at both the stations are shown in Fig. 3 for 
each of the three years. The variation of ΔX for D-
months at FTN shows a peak around 1100 hrs LT 
with value of about 90 nT for each of the years. 
During E-months, peak values at 1100 hrs LT vary 

 
 
Fig. 1 — Annual mean daily variations of ΔX and ΔY at FTN and 
AAE for the years 1962 - 1964 

 
 
Fig. 2 — Diurnal plots of the annual mean values of ΔX versus 
ΔY at FTN and AAE for the years 1962 - 1964 
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between 87 and 95 nT for the three years. During  
J-months, peak values at 1100 hrs LT are between  
58 nT and 70 nT, which are comparatively smaller 
than the other two seasons. As compared to FTN, the 
peak values of ΔX are smaller at AAE with values of 
around 70 nT during D-months and 90 nT during  
E-months. However, peak ΔX values between 58 nT 
and 70 nT during J-months at AAE are similar to the 
values at FTN. 

Referring to the daily variations of ΔY at FTN, 
during D-months, it decreases from midnight to 
sunrise and reach a minimum of -10 nT. It shows an 
increase from 0800 hrs LT to reach a value close to 
zero at 1000 hrs LT and then decreases rapidly to 
about –20 nT around 1300 hrs LT. During E-months, 
ΔY remains almost constant from midnight to sunrise 
near zero level. It decreases to about -20 nT around 
1300 hrs LT and later recovers to zero level by 
midnight. During J-months, the trend is very different. 
ΔY increases slowly from zero level at midnight to 
about 15 nT at 0800 hrs LT and then decreases 
rapidly from -20 to -28 nT around 1300 hrs LT. It 
slowly returns to zero level by midnight. The 
variations of ΔY at AAE are different in nature. 
During D-months, it decreases slowly from zero at 
midnight to –20 nT at 0800 hrs LT, increases to zero 

level by 1000 hrs LT and then is almost constant later 
on, though there is an indication of a flat peak in the 
afternoon. There is hardly any variation during  
E-months but an indication of a minimum in the pre-
noon and maximum in the late afternoon is clearly 
seen. During J-months, ΔY increases slowly from 
midnight to about 15 nT at 0800 hrs LT, decreases 
rapidly to -15 nT at midday and then increases again 
to zero level by 1700 hrs LT. Another dip is seen at 
2000 hrs LT with value of –8 nT. Thus, there is some 
similarity in the nature of daily variations at the two 
stations season-wise. D-months show a decrease from 
midnight to sunrise, no variation in this period is seen 
during E-months and an increase is seen during  
J-months. 

The vector plots of the hourly values of ΔX versus 
ΔY for each season at the two stations are shown in 
Fig. 4. For FTN, the points (day time) lie along 
ellipses with major axis oriented around 5 degrees 
west of north for D-months and E-months. However, 
during J-months, major axis is oriented along almost 
20 degree west of north. For AEE, points (day time) 
lie almost along straight lines during D-months and  
E-months with orientation of the major axis along  
2 degree and almost 15 degree west of north. During 
J-months, there is large scatter with points during 

 
 

Fig. 3 — Seasonal mean daily variations of ΔX and ΔY during D-months, E-months and J-months at FTN for the years 1962 - 1964 
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0900-1000 hrs LT lying west of north and  
during 1200-1500 hrs LT along east of north.  
The midday values (1100-1300 hrs LT) are almost 
towards north. 
 
3.2 Seasonal variations of ΔX and ΔY 

The month-to-month variations of the monthly 
mean midday values of X and Y at the two stations 
FTN (blue) and AAE (red) for the entire three year 
period are shown in Fig. 5. The seasonal variations of 
X at the two stations show equinoctial maxima and 
minimum during J-months. However, the peak in 
February-March with values of 100 nT at FTN and 
80-90 nT at AAE is higher than  the  peak  in  October 
with values of 70-80 nT at FTN and 70-75 nT at 
AAE. Similar results were also observed for 
Trivandrum by Rastogi et al.35 and at Sao Luiz in 
central Brazil34.  

The month-to-month variation of the monthly mean 
midday value of Y at the two stations show positive 
(or close to zero) values during D-months and 
maximum negative values of about -20 nT in  
J-months at AAE. At FTN, values are negative but 
again minimum negative values of about –10 nT are 

seen in D-months and maximum negative values are 
seen in J-months. For all the three years, the values 
are most negative in May (-25 to -32 nT) and become 
less negative in June-July months. 

Contour plots of monthly mean hourly values of 
ΔX and ΔY at FTN averaged over the three year 
period plotted on the grid of hour and month are 
shown in Fig. 6. The seasonal variation of ΔX shows 
clear equinoctial peaks around March and October 
and minimum around June. Diurnal variation shows 
peak around 1100 hrs LT. The contour plots of ΔY 
show positive values till 0900 hrs LT during April to 
October months. Negative values are seen throughout 
the year from 0900 to 1800 hrs LT. The peak positive 
value of about 15 nT around 0600 hrs LT and the 
peak negative value of –20 nT around noon both are 
seen centered around June.  

The monthly mean daily variations of ΔX and ΔY 
for each month, averaged over the three years are 
shown in Fig. 7. The variation of ΔX at FTN shows 
clearly semi-annual variation with maxima in 
February - March and October - November. For AAE, 
the semi-annual peaks are seen during March - April 
and September - October.  Other  interesting  point  to  

 
 
Fig. 4 — Diurnal plots of the seasonal mean values of ΔX versus ΔY at FTN and AAE for D-months, E-months and J-months averaged 
over the years 1962 - 1964 
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Fig. 5 — Monthly mean daily variations of ΔX and ΔY at FTN and AAE for each month of the years 1962 - 1964 
 

note is that the midday peak values are higher at FTN 
than at AAE for the months of January - March and 
October - December. For the months of April - 
September, the two peaks are almost equal except for 
the month of June when the peak at AAE is higher 
than at FTN. The peak values are lowest during the 
months of June - August. This difference during the 
months of June solstices is again seen for the 
variations in ΔY. The daily variations of ΔY at the 
two stations for the months October - March is of one 
type and from April to September is different. Midday 
values of ΔY are positive at AAE for the months of 
October - March but negative during April - 
September. At FTN the values are negative at midday 
and positive close to zero at mid night for October - 
April. From May to September, there is a positive 
peak in the sunrise period, large negative value at 
midday.  
 
3.3 Geomagnetic activity and Day-to-day variability 

To study the day-to-day variability in terms of the 
geomagnetic activity, September-October 1963 period 
is chosen, which was marked by geomagnetic storms 
around 14 and 23 September 1963; and 24 and  

30 October 1963. The daily variations of ΔX at AAE 
and FTN for each day of this two month period are 
shown in Fig. 8 (lower half) along with the Dst index. 
The daily variations of ΔY at the two  stations  and  of 
the Dst index are shown in the upper half of the 
figure. The day-to-day variability in the variations in 
both ΔX and ΔY at both the stations is marked even 
when Dst index does not show much variation.  

To study the variability as a function of Dst index, 
the correlation between the deviations in ΔX and ΔY 
and of Dst index is examined and the correlation 
coefficient (σ) and the slope (m) of the best-fit line is 
estimated from the hourly values of the deviations in 
ΔX and ΔY and of Dst index. The correlation between 
ΔY and Dst index along with the slope values for both 
the stations are shown in the scatter plot for midnight 
and midday in Fig. 9. For midday, there is no 
correlation between ΔY and Dst at FTN but a 
negative correlation of -0.52 is seen at AAE. For 
midnight, negative correlation is seen for both FTN 
and AAE with values of -0.50 and -0.84, respectively. 
Correlation coefficient and slope of the regression line 
between the hourly values of ΔX and Dst index  
for each hour at the two stations are plotted in Fig. 10.  
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Fig. 6 — Contour plots of mean values of ΔX and ΔY averaged 
on the grid months versus hours over the period 1962 - 1964 
 
The magnitude of the correlation coefficient varies 
from 0.75 around midday to 0.95 around midnight. 
The slope values vary from 0.55 to 1.45 at AAE and 
from 0.65 to 1.78 at FTN. The minimum values occur 
in the early morning hours (0200-0600 hrs LT) and 
maximum around 1200-1300 hrs LT. Thus, the 
fluctuations in the night time values of the deviations 
in ΔX are entirely due to the corresponding 
fluctuations of the ring current. Rastogi et al.33 
showed high correlation between the night time 
deviations in ΔX and Dst index at equatorial   stations  

 
 
Fig. 7 — Monthly mean daily variations of ΔX and ΔY at FTN 
and AAE for each month averaged over the years 1962 -1964 
 
Huancayo in the western part of South America and 
Itinga in the eastern part. 

There was a severe geomagnetic activity on 22-23 
September 1963 with Dst decreasing to about -125 nT 
around 0600 hrs UT on 22 September followed by big 
decrease to about -235 nT around 0200 hrs UT on 23 
September. The values of ΔX and ΔY along with Dst 
index during the 22-23 September are shown in  
Fig. 11. As expected, the decrease in ΔX follows  the  
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Fig. 8 — Daily variations of ΔX (bottom) and ΔY (top) at FTN and AAE and Dst index for each day during 1 September - 31 October 1963 
 

 
 
Fig. 9 — Scatter plot of the deviations in Y versus Dst index at FTN and AAE for: (top) midday; and (bottom) midnight, during 
September - October 1963 [the best-fit regression lines along with the correlation coefficient (σ) and slope of the line (m) are also shown] 
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Fig. 10 — Daily variation of the correlation coefficient between ΔX and Dst index and the slope of the regression line at FTN and AAE 
based on data for September - October 1963 
 

 
 

Fig. 11 — Daily variations of ΔX and ΔY at FTN and AAE and Dst index for 22 and 23 September 1963 
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decrease in Dst index at both the stations. However, 
there is increase in ΔY with the decrease in Dst. Thus, 
the current direction is not close to eastward (EEJ) or 
westward (CEJ) as the case for the equatorial 
electrojet current direction.  
 
4 Discussion 

The present study complements the earlier studies 
of the equatorial electrojet at different longitude 
regions, especially in and around the anomalous 
region in South America where the geomagnetic 
declination is up to 20°W of the geographic N-S. Out 
of the two stations, the declination is almost close to 
the geographic N-S at Addis Ababa and 14°W of N-S 
at Free Town. The mean daily range of the X 
component for the period 1962-64 is about 80 nT at 
Free Town and 70 nT at Addis Ababa. The strength of 
the equatorial electrojet varies with the longitude due 
to the lower value of the geomagnetic field in the 
South Atlantic region and results in the higher values 
of the Hall conductivity of ionosphere. The mean 
deviations in the Y component are very small (less 
than 5 nT) at Addis Ababa, and show a peak value of 
-20 nT at Free Town around noon. There is some 
similarity in the nature of daily variations at the two 
stations season-wise. D-months show a decrease from 
midnight to sunrise while an increase is seen during J-
months. Similar seasonal difference is also noted at 
Sao Luiz in eastern Brazil and Sikasso in western 
Africa34 with higher values at Sao Luiz.  

There is large day-to-day variability in equatorial 
electrojet. The solar cycle variations are largely due to 
the changes in the electron density in E-region while 
the day-to-day variability is primarily caused by the 
changes in the electric field36. On geomagnetic quiet 
days, the variability in electric field is mainly due to 
the changes in neutral atmospheric winds but on 
geomagnetic disturbed days, the variability is mainly 
due to the currents/electric fields of magnetosphereic 
origin. Changes in the solar wind parameters and 
interplanetary magnetic field largely contribute to the 
variability during geomagnetic disturbed conditions. 
Yamazaki et al.37 studied the day-to-day variability in 
equatorial electrojet and compared those in neutral 
winds at various altitudes, latitudes and longitudes. 
The day-to-day variation in equatorial electrojet  
is found to be dominated by the zonal winds at  
100-120 km altitudes near the magnetic equator. 
Thus, the response of the zonal polarization electric 
field to variable zonal winds is shown to be the main 

cause of the day-to-day variation in the equatorial 
electrojet during quiet periods.  

Rastogi et al.12 studied the day-to-day variations of 
the daily range in H at Ancon (ANC) and Sao Luiz 
(SLZ) for the period January - June 1993. For Ancon, 
the daily range in H varied mostly from 100 to more 
than 200 nT during March - April and from 50 to  
150 nT during other months. For Sao Luiz, most of 
the values ranged from 50 to 150 nT. There were few 
negative or close to zero values on geomagnetic 
disturbed periods. Rastogi et al.33 showed midday 
deviations in ΔX at Huancayo varying from about  
50 to 200 nT during November - December 1990. The 
day-to-day variations in the midday values of ΔX at 
Buriticupa in N-E Brazil are shown to vary between 
40 and 180 nT from 16 selected quiet days during 
November 1990 - March 1991 (Ref. 38).  

Due to high conductivity, electrojet strength during 
daytime is very sensitive to the electric field changes. 
Since equatorial ionosphere is largely controlled by 
electric field, electrojet strength can be used to model 
the features of the equatorial ionosphere, like the 
ionization anomaly and the equatorial spread-F. 
Relationships have been shown between the 
Jicamarca incoherent scatter radar drift and the 
magnetometer data in Peru in the American sector and 
also from data in the Philippine longitude sector39,40. 
Venkatesh et al.41 studied the day-to-day variability in 
the equatorial electrojet in the Indian and Brazilian 
sectors and its role in the ionization anomaly from the 
chain of GPS receivers. Significant day-to-day 
variability is seen in the equatorial electrojet. Total 
electron content also showed similar day-to-day 
variability, which is maximum near the anomaly crest. 

Month-to-month variation of the mean daily range 
of X at both the stations shows equinoctial maxima 
with the values for March - April higher than 
September - October. Similar result is also reported in 
the Indian region based on 40 years of data at 
Trivandrum35 and at Sao Luiz in central Brazil34. 
Chandra & Rastogi42 showed maximum daytime  
E-region horizontal drift velocity averaged over the 
years 1964-67 from spaced receiver drift measurements 
from Thumba near Trivandrum to be higher in March - 
April than during September - October. Thus, the 
higher values of the electrojet during March - April are 
due to higher values of the electric field as compared to 
during September - October. 

Another feature noted is the slow increase of the 
mean deviation in X at Free Town from about -10 nT 
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at 1800 hrs LT to about 10 nT at 0600 hrs LT.  
This feature is similar to the rise of deviation in X 
after midnight to morning reported earlier in the 
South American sector27-29.  

The deviations in the geomagnetic X component in 
the night time are highly correlated with the Dst 
index33, 43,44. As expected, negative correlation is seen 
between Dst index and the hourly values of the 
deviations in X for the geomagnetic active period of 
September – October 1963. The magnitude of the 
correlation coefficient varied from 0.75 around 
midday to 0.95 around midnight. Rastogi et al.33 
found correlation of 0.90 at Itinga in East Brazil and 
0.98 at Huancayo in Peru between Dst index and 
midnight values of the deviations in X. Thus, the 
fluctuations in the night time values of X are almost 
entirely due to the corresponding changes in the ring 
current index. The correlation values were found to be 
much less with values of 0.67 at Itinga and 0.40 at 
Huancayo during midday.  
 
5 Conclusion 

The present study shows the following : 
(i) The geomagnetic X and Y components at 

equatorial electrojet stations, Freetown on the 
western part and Addis Ababa on the eastern part 
of Africa, are studied for three years 1962-64. The 
annual average daily mean range in the 
geomagnetic X component at Freetown and Addis 
Ababa are 80 nT and 70 nT, respectively with 
peak at 1100 hrs LT.  

(ii) The equinoctial peak of the daily range in X 
during March – April is higher than the peak in 
September - October. This has been reported 
earlier for the Indian and Brazilian stations.  

(iii) A steady increase in the mean deviation in the X 
component is seen at Freetown from -10 nT at 
1800 hrs LT to 10 nT at 0600 hrs LT. 

(iv) The annual average deviations in Y component at 
Freetown show a minimum of about -20 nT 
around noon while the values are much smaller at 
Addis Ababa.  

(v) The deviations in the night time values of the X 
component are highly correlated with the Dst 
index, thus almost entirely due to the fluctuations 
in the ring current. 
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