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ABSTRACT

Solar quiet current (S_q) and Equatorial Electrojet (EEJ) are two current systems which are produced by
electric current in the ionosphere. The enhancement of the horizontal magnetic field is the EEJ. This
research is needed for monitoring equatorial geomagnetic current which causes atmospheric instabilities
and affects high frequency and satellite communication. This study presents the longitudinal and latitudinal
variation of equatorial electrojet signature at stations within the 96°mm and 210°mm African and Asian
sectors respectively during quiet condition. Data from eleven observatories were used for this study. The
objectives was to determine the longitudinal and latitudinal geomagnetic field variations during solar quiet
conditions, Investigate monthly variation and diurnal transient seasonal variation; Measure the strength of
the EEJ at stations within the same longitudinal sectors and find out the factors responsible for the
longitudinal and latitudinal variation of EEJ. Horizontal (H) component of geomagnetic field for the year
2008 from Magnetic Data Acquisition System (MAGDAS) network were used for the study. The
International Quiet Days (IQDs) were used to identify quiet days. Daily baseline values for each of the
geomagnetic element H were obtained. The monthly average of the diurnal variation was found. The
seasonal variation of dH was found. Results showed that: The longitudinal and latitudinal variation in the
dH differs in magnitude from one station to another within the same longitude due to the difference in the
influence of the EEJ on them.
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INTRODUCTION

One of the interesting geophysical phenomena associated with
the equatorial ionosphere is the enhancement of geomagnetic
variations on the ground at the equatorial stations when
compared to those at off-equatorial latitudes. This phenomenon
named by Chapman (1951) as “equatorial electrojet” (EE]) is
observed on a variety of periodicities in the geomagnetic field.
The general explanation of this effect is that the two dimensional
current system in the sun lit part of the E-region of the
ionosphere has a narrow band of enhanced current density
almost parallel to the dip equator approximately in the west-east
direction. If one assumes that the vertical currents are zero then
the anisotropic Cowling conductivity in the equatorial region
becomes large thereby producing a strong but narrow current
band known as equatorial electrojet. Therefore any geomagnetic
variation which is due to the currents in the E-region is expected
to show EEJ enhancement. The equatorial electrojet (EEJ) is a
strong ionospheric current along the magnetic equator driven by
the day side eastward electric field. The worldwide solar-driven
wind results in the S, (solar quiet) current system in the E' region

of the Earth's ionosphere (100-130 km altitude). Resulting
from this current is an electrostatic field directed E-W (dawn-
dusk) in the equatorial day side of the ionosphere. At the
magnetic dip equator, where the geomagnetic field is horizontal,
this electric field results in an enhanced eastward current flow
within + 3 degrees of the magnetic equator, known as the
equatorial electrojet (Roy, 1998).

The equatorial electrojet is usually eastward during the daytime.
However, there are occasionally days when geomagnetic data
indicate a westward current flow, typically lasting for a few
hours. The reversed flow of the equatorial electrojet is called
counter electrojet (Yamazaki et al., 2012a). Modeling studies
have shown that a particular combination of tidal mode scan
result in a counter electrojet (Forbes and Lindzen, 1976b;
Takeda and Maeda, 1981; Hanuise et al., 1983). The study
performed by Raghavarao and Anandarao (1980) showed that
an upward wind with a sufficiently large magnitude (15-20 m/
s) can also cause a counter electrojet. Observational studies have
found that the occurrence of CEJ is dependent on the phase of
the moon, suggesting that lunar tides play a role (Bartels and
Johnston, 1940; Rastogi, 1974; Sastri and Arora, 1981). Other
studies found that a large-magnitude CEJ event during winter is
often observed during a stratospheric sudden warming event,
suggesting a physical connection between the two phenomena
(Stening et al., 1996; Sridharan et al., 2009; Fejer et al., 2010).
A quiet-time CEJ event is often accompanied by unusual S,
variations at other latitudes, indicating that a CE]J is a result of a
large-scale process (Stening, 1977b; Bhargava and Sastri, 1977).
Global ionospheric current systems during the occurrence of
CE]J events were examined by several authors (e.g., Takeda and
Maeda, 1980b; Rastogi, 1994; Gurubaran, 2002; Yamazaki et
al., 2012a). Those studies revealed the presence of additional
current systems that are superposed on the normal S, current
system. During geomagnetically active periods, a counter
electrojet is sometimes caused by the penetration of the polar-
region electric field to equatorial latitudes (Rastogi and Patel,
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1975; Rastogi, 1997; Kikuchi et al., 2003, 2008). Besides, storm
time thermospheric winds tend to drive a westward electric field
in the dayside equatorial region through the mechanism known
as disturbance dynamo (Blanc and Richmond, 1980; Fuller-
Rowell et al., 2002). The effect of the disturbance dynamo
reduces or sometimes even reverses the eastward electric field
produced by normal quiet-time winds. The disturbance dynamo
electric field can persist for several days after geomagnetic
activity quiets down, and thus can result in a reduced EEJ or CEJ
during the recovery phase of a storm (Le Huy and Amory-
Mazaudier, 2005; Yamazaki and Kosch, 2015).
Recently, Vineeth et al., (2016) reported a remarkable
correlation between the monthly mean meteor counts and the
number of afternoon CEJ events during 2006-2007. Their
observations are consistentwith the numerical results by
Muralikrishna and Kulkarni (2008), which predicted that a dust-
particle layer of meteoric origin could cause a reversal of the
vertical polarization electric field in the equatorial electrojet

Previous studies on the longitudinal variability of the equatorial
electrojet (EEJ) and the occurrence of its counter electrojet
(CEJ) using the available records of the horizontal component H
of the geomagnetic field simultaneously recorded in the year
2009 (mean annual sunspot number Rz = 3.1) along the
magnetic equator in the South American, African, and
Philippine sectors. The results indicate that the EEJ undergoes
variability from one longitudinal representative station to
another, with the highest value of about 192.5 nT recorded at
the South American sector at Huancayo and a minimum peak of
40.7 nT at llorin in western Africa. Obtained longitudinal
inequality in the EEJ was explicable in terms of the effects of
local winds, dynamics of migratory tides, propagating diurnal
tide, and meridional winds. The African stations of llorin and
Addis Ababa registered the greatest percentage of CEJ
occurrence. Huancayo in South America, with the strongest
electrojet strength, was found to have the least occurrence of
theCEJ. It is suggested that activities that support strong EEJ
inhibits the occurrence of the CEJ. Percentage of occurrence of
the CEJ varied with seasons across the longitudes. The order of
seasonal variation of morning occurrence does not tally with the
evening occurrence order at any station. A semiannual
equinoctial maximum in percentage of morning occurrence of
the CEJ was obtained at Huancayo and Addis Ababa. Only
Addis Ababa recorded equal equinoctial maxima in percentage
of evening occurrence of the CEJ. The seasonal distribution of
the occurrences of the CEJ at different time regimes implies a
seasonal variability of causative mechanisms responsible for the
occurrence of the CEJ ( Rabiu, et. al., 2017).

In years back, since the discovery of EEJ which is located along
the dip equator, many researches have been carried out in order
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to understand fully the characteristics and properties this band
of eastward current. Also results from research carried out by
Khashba, et al., (2015) reveals that there is a local time
dependence of EEJ. The EE]-related magnetic effects in the
daily variations of the horizontal component appear at about
0600 LT, reach maximum near local noon and vanish after 1800
LT. Simultaneous surface magnetic records from eight stations
in different longitude sectors were used to study the longitudinal
dependence of EE] for three separately analyzed years. The
intensity of EEJ was found to be stronger in South America with
a maximum at about77°W. It is followed by a minimum in West
Africa at about 4° E. The EEJ magnetic signature is relatively
weak in Asia with a minimum in India between 70°and 90°E. A
secondary maximum is about 125°E. These longitude variations
of the EEJ magnetic effect roughly follow variation of the
inverse main field (1/B) at the dip equator.

Under quiet geomagnetic conditions the variations of the three
geomagnetic elements H, Z, and D from one day to the next in
June, October, and December 1986 at eight Indian observatories
from about 0°to 22° dip latitude was studied. The day to day
variability was also measured by sequential variability, SV/(1).
In all the three months, the magnitude of day to day variability
in H, Z, and D had a diurnal variation with maximum around
local noon and minimum in the night. This is most likely
controlled by the diurnal variation of ionospheric conductivity.
In the worldwide part of S, (WS,) zone, the SV in H, Z, and D
was smaller in October than in June and December 1986, but
SV(z) is greater than SV(H) and SV(D) in all the three months.
In the equatorial electrojet (EEJ) zone, the SV due to the EEJ
alone in H, Z, and D is greater in June than in October and
December contrary to the seasonal variation of S, (H) and S, (Z)
in the EEJ zone. The SV(D) due to the EEJ alone had a
surprisingly large magnitude. There is evidence that the day to
day variability of EEJ and the WS, are not in phase and
consequently combine somewhat destructively within the EEJ
Zone. (Okeke et. al., 1995).

MATERIALS AND METHODS

Data from 11 MAGDAS (Magnetic Data Acquisition System)
stations within  96° and 210° magnetic meridian were
obtained in which Ilorin Observatory is one of them (geographic
latitude: 8.47°N, geographic longitude: 4.68°E, geomagnetic
latitude:1.82°S, geomagnetic longitude: 78.6°S) Figure 1.
Stations considered were indicated by a cross-sign marking. The
MAGDAS data can be used for the study of long-term variations
e.g. auroral substorms, magnetic storm, solar quiet S, etc. Table
1 shows the coordinates of the stations used in the study.
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Figure 1 Distribution of the geomagnetic observatories used for the study
(Source: Yumoto and MAGDAS Group, 2001)

Table 1: Coordinates for the MAGDAS Stations Used in the Study

S/IN  STATIONS Code Geographic Geographic Geomagnetic Geomagnetic
latitude(®) longitude(®) latitude(®) longitude(®)

1 llorin ILR 8.50 4.68 -1.82 76.8

2 Hermanus HER -34.34 19.24 -42.29 82.20

3 Khartoum KRT 15.33 32.32 5.69 103.8

4 Addis AAB 9.04 38.77 0.18 110.23
Ababa

5 Triunelvelli  TIR 8.50 77.0 -1.20 146.40

6 Lang kawi LKW 6.30 99.77 -1.23 170.06

7 Cebu CEB 10.36 123.91 2.53 195.06

8 Davao DAV 7.00 125.40 -1.02 195.54

9 Yap Island YAP  9.50 138 1.49 209.06

10  Ashibetu ASB  43.46 142.17 36.43 213.39

11  Cook town CKT -15.48 145.25 36.43 213.39

Magnetic data for five quietest days of each month for the year 2008 were selected and used in this study (available at
www.ga.gov.au). These days were considered based on magnetic activity index K,,. The K, index for quietest days are within the
range of 0-4. The concept of local time was used throughout the analysis as the stations might be few hours ahead of the Greenwich

Meridian Time (G.M.T) or even lagged. The local time relative to GMT for each station is shown in Table 2.

Table 2: The various stations and their corresponding G.M.Ts

STATIONS | AAB CEB DAV ILR LKW TIR YAP HER KRT

CKT

ASB

G.M.T +3 +8 +8 +1 +8 +5 +10 +2 +3

+10

+5
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The variation baseline was obtained from 2 hours flanking local
midnight i.e. 24 hours’ local time (LT) and 1 hour local time.
The daily baseline value H, for the geomagnetic element H
(horizontal component) is the mean value of the hourly values at
these two hours

1
Hy = E(H“ + Hy) @

Where H,and H,,are values of geomagnetic element H at 1hr
LT and 24hr LT respectively and Hyis the daily baseline for the
geomagnetic element H which is the mean values of the hourly
values at 24hr LT and 1hr LT. The daily baseline H, for each
station on each quiet day was subtracted from the hourly values
H, to get the hourly departure from the midnight for a particular
day. That is;

dH = H, - H, )

Wheret = 1to 24

dH gives the measure of the hourly amplitude of the variation
of H, which is also the solar daily variation in H; and
Sq(H) is dH during quiet times. The monthly mean values were
derived from the mean of the diurnal variations for the five
quietest days in each month. The seasonal variation of dH was
also investigated. Obtaining the seasonal variation means
averaging the monthly mean for Lloyd’s season. Lloyd classify
the year into three viz:

Equinox Season (March, April, September, and October)
denoted as E-Season, June solstice (May, June, July and
August) as J-Season and December solstice (November,
December, January and February) as D-Season. The seasonal
variations for both longitudinal and latitudinal (EEJ strength)
variations, was gotten by plotting the average values over
monthly mean of the months consisting each season. i.e. the E,J
and D seasons.

The EEJ strength was also calculated by subtracting the dH of
stations outside the EEJ belt from those within. This is done on
both the northern and southern hemispheres after which the
diurnal and monthly mean plot was generated using the
MATLAB application as well as the contour plot.

RESULTS AND DISCUSSION

The longitudinal geomagnetic field variation during solar quiet
condition in dH is shown in Figures 2, 3 and 4 for diurnal basis
across all stations with available data. YAP shows maximum dH
of 94nT and minimum dH of 80nT at around 1100LT and
1200LTrespectively. ILR shows a maximum dH of 65nT and
minimum dH of 44nT at about 1200LT and 1100LT respectively
which is for March Equinox. For September equinox as seen in
Figure 1.5 ILR has a maximum dH of about 60nT and minimum
of about 48nT at 1000LT and 1100LT respectively. Also YAP
has a maximum dH of 90nT and minimum dH of 67nT at 1100
LT while 1200 LT respectively and AAB has a maximum dH of
about 108 nT and minimum dH of 78.5nT at 1200 LT and 0100
LT respectively. Figure 4, YAP shows its highest dH value to be
68nT and and lowest dH value to be 50nT both peaking at 1200
LT. LKW has a maximum dH to be about 72nT and the
minimum dH to be 33nT at for both. These values shows the
variation of dH with longitude diurnally where the highest dH
magnitude for the year 2008 was recorded at DAV with dH of
108 nT during the September equinox while the least was
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recorded at LKW with dH value of 33nT during December
Solstice.

For latitudinal variation of EEJ diurnally as seen in Figures 3, 7
and 11. At April (Equinox month) as seen in Figure 3, the EEJ
strength at ILR compared with HER has a maximum value of
57 nT and minimum value of 50 nT at 0100 LT and 1200 LT
respectively. However, the EE] strength at ILR compared to
KRT has a maximum value of 50 nT and minimum of about
39 nT both peaking at 1200 LT. The EEJ] strength at YAP
compared with ASB has its maximum of about 106 nT and
minimum strength of 65nT at 1000 LT and 1100 LT
respectively. The EEJ strength at YAP as compared with CKT
shows a maximum dH of 88 nT and minimum of 75 nT at 1200
LT and 1100 LT respectively.

During the equinox month of October (Figure 7), the EEJ
strength at DAV as compared with ASB shows a maximum value
of 100 nT and minimum value of 96 nT at and both peaking
around1200 LT. YAP as compared with ASB also shows a
maximum EE]J strength of 88nT and minimum value of 56 nT
both peaking at 1200 LT. DAV as compared with CKT shows the
maximum EE] strength to be about 90 nT and minimum of
76 nT both peaking at 1200 LT. YAP as compared with CKT
has a maximum EEJstrength of 76 nT and minimum of 60 nT
at 1100 LT and 1200 LT respectively.

During the solstice month of November (Figure 11), DAV as
compared to ASB shows a maximum of dH to 80 nT and
minimum of 58 nT at 1200 LT and 1100 LT respectively, also
DAV as compared with CKT shows EE]Jstrength to have
maximum of 73 nT and minimum of 48 nT both peaking at
1100 LT, while EEJstrength at AAB as compared with HER is
maximum with dH value of 70 nT and minimum of 42 nT both
peaking at 1200 LT. The result shows that the EEJstrength is
highest at YAP-ASB (i.e the difference in dH between YAP and
ASB) with value of 106nT during march equinox. Therefore, it
implies that EEJ strength is higher in equinoctial months than in
solstice months.

The monthly mean (as seen in Figures 4, 8, 12 and 14) show that
for the longitudinal variation ILR records its highest value of dH
in June solstice with value of 75nT and least value of 50nT in
September equinox. TIR records its highest dH value to be 92nT
in September equinox and least value of 50nT in December
solstice. AAB has its highest dH value of 62nT at September
equinox and least value of 53nT in December solstice. LKW has
its maximum dH value of 77nT at September and minimum of
60nT in December solstice.DAV has its maximum dH value of
92nT at September and minimum of 72nT in December
solstice.YAP has its maximum dH value of 87nT at March
equinox and minimum of 57nT in June solstice.CEB has its
maximum dH value of 87nT at March equinox and minimum
of 58nT in June solstice. This result shows frequent maxima
dH occurrence at March equinox while the least occurs at June
solstice, it also follows from the daily variation where dH value
for longitudinal variation in equinox months is higher than dH
in solstice.

The monthly mean for latitudinal variation as seen in the same
Figures show that the EEJstrength at ILR compared with HER
is maximum in December solstice with dH value of 55nT and
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minimum in June solstice with dH value of 37nT. The
EEJstrength at ILR compared with KRT is maximum in June
solstice with dH value of 43nT and minimum in December
solstice with dH value of 17nT.The EE] strength at YAP
compared with ASB is maximum in September equinox with dH
value of 76nT and minimum in June solstice with dH value of
40nT. Also the EEJstrength at YAP as compared with CKT is
maximum in March equinox with dH value of 80nT and
minimum in June solstice with dH value of 40nT.The
EEJjstrength at DAV compared with ASB is maximum in
September equinox with dH value of 93nT and minimum in
December solstice with dH value of 72nT.Also the EE]strength
at DAV as compared with CKT is maximum in September
equinox with dH value of 78nT and minimum in December
solstice with dH value of 61nT.The EE]strength at AAB as
compared with HER is maximum in September equinox with dH
value of 60nT and minimum in June solstice with dH value of
45nT.The EE]strength at AAB as compared with KRT is
maximum in June solstice with dH value of 44.5nT and
minimum in December solstice with dH value of 16nT.

The seasonal variation as seen from Figures 5, 9, 13 and 14
shows the March equinox, September equinox, December
solstice and June solstice respectively. It is notable that from
March equinox, March records more EEJstrength (70nT) than
April (60nT) by a difference of 10nT which is the range of EEJ
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strength for march equinox and the longitudinal variation for the
month April has the value of 68nT whereas March has a bad
data in that respect, hence exempted from the plot. For
September equinox; September has more record of EEJstrength
(58nT) than October (35nT) giving the range of EEJ strength
in September equinox to have a difference of 23nT and for
longitudinal variation records October with more dH value
(69nT) than September (68nT) by a slight difference of 1nT.
During June solstice, May has the highest EEJ strength (40nT)
while August has the least strength (33nT) while the highest dH
value for longitudinal variation was also recorded at May
(60nT) and the least was recorded at August (40nT). For the
December solstice, the month with the highest EEJ strength is
February (87nT) and the month with least strength is November
(43nT) while for the longitudinal variation, the highest dH
value was recorded in February (88nT) and the least was
recorded in December (54nT).

CEJ event was recorded during pre-sunrise and post-sunset
hours where it is more frequent at post sunset. CEJ was seen to
occur with its highest amplitude —76nT at about 0800LT
(Figure 6) The plots all follows the same pattern, rising from
pre-sunrise, peaking at around local noon and falls to post sunset
hours of the day. In general the S, H variations were found to be
larger before midnight than before sunrise hours.
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Figure 2: longitudinal variation of EEJ for April
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The result shows a steady increase in dH at pre-sunrise reaching
a peak around local noon almost in a regular pattern and
decreases at post-sunset. These features are in conformity with
the works of Rastogi and lyer (1976). The S, (H) variation
pattern agrees with the earlier works of Onwumechilli (1960)

and Matshushita (1969) and can be attributed to the variabilities
of ionospheric processes and physical structure such as
conductivity and wind structure, which are generally responsible
for S (H) variation. The variation during the daytime which is
always higher than nighttime for all the stations is also attributed
to the aforementioned ionospheric process and as well as

FUDMA Journal of Sciences (FJS) Vol. 5 No. 2, June, 2021, pp 531 — 552

548



THE STUDY OF LONGITUDINAL ...

enhancement dynamo action at their respective regions
(Onwumechilli, 1997). DAV with a minimum geomagnetic
latitude displaying maximum dH for diurnal variation is
consistent with the results of Chapman (1951), that latitudinal
variation (EE] strength) is expected to be maximum at 0° dip
latitude and a continuous decrease both on the southern and
northern hemispheres of the magnetic equator until the latitude
that defines the edge of the electrojet belt. The EEJ strength for
all stations within the same longitude is seen to differ, with DAV
also having the highest value of EE] strength than any other
observatory as a result of its high difference in EEJ influence on
it from stations outside the EEJ belt both on the northern (ASB)
and southern (CKT) hemispheres. The EE] strength is a measure
of the difference of EEJ influence on stations within the EE] belt
and those outside either on the northern or southern
hemispheres. Thus, latitudinal variation of dH on all stations
gives the EEJ strength. This study shows that the strength of
EE]J and its width has been established to change with longitude
along the 96°mm and 210°mm which is consistent with the
results obtained by Onwumechilli, 1997. Furthermore, Rastogi
(1962) and Jadhav, et al. (2002) studied the EE]J strength along
the Indian and American sector and showed that it varies with
longitude. Rabiu et al. (2011) also revealed that along the
African sector, the strength appears weaker at the western sector
than in the eastern sector. This west-east assymetrical behavior
in EEJ strength in the African sector is further confirmed by
Yizengaw et al. (2014) using data from an array of different
magnetometers.

The difference in peak time of dH across all stations in the entire
months of the year according to Chandra et al. (2000), may be
connected with the combined effect of the peak electron density
and electric field. The highest dH for longitudinal variation as
seen in DAV (108nT) with its peak at 1200LT can be attributed
to the presence of higher electric current (equatorial electrojet)
in the ionosphere flowing over DAV. Thus, this high magnitude
at DAV could possibly be due to a greater width of the electrojet
over it.

The monthly mean variation follows from the diurnal variation
of the IQDs in that month. Where the highest dH value is 92nT
(DAV and also TIR) occurring during the September equinox and
the next value to it is 87nT (YAP and CEB) occurring during the
March equinox. These values confirms that the dH during the
equinoctial months is higher than solstice months for both
longitudinal variation and latitudinal variation.

The seasonal variation of S,H in general terms has a higher
value during equinoctial season than in the solstices. The
possible mechanisms responsible for this pattern is the presence
of greater solar dynamo processes in the Equinoctial months.
Chapman and Raja Rao (1965) and Chandra et al. (1971) also
reported greater equinoctial maxima from their observed
seasonal variations. Chandra et al. (1971) attributed equinoctial
maximum to the more intense S;H which is narrower at the
equinoxes.

Though the mechanisms of seasonal variations in EEJ current is
still at an expository stage, Tarpley (1973) described the
seasonal behavior by establishing that the foci of the solar quiet
(S4) current system in both southern and northern hemisphere

Akpaneno et al
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shifts towards the equator during equinox and the poles shifts
during solstice. He suggested that the actions of the S,foci are
probably due to the variations in the wind driving the
ionospheric dynamo. Moreover, seasonal variations may also be
caused by other several factors. Some of which according to
Fang et al. (2008) are explained on the following basis: Seasonal
variation of the solar zenith angle was observed to modulate
solar energy fluxes, which in turn controls the ionospheric
ionization and thereby affect E region electron density structure.
Attenuation of solar ionization radiation at a given altitude
below the peak of the E layer where the maximum electrojet
current lies however has a strong exponential dependency on the
solar zenith angle cosine, making the plasma density below the
E region peak principally sensitive to variations in solar zenith
angle. The noontime zenith angle is generally bigger during
solstices than in equinoxes, with little exceptions. Hence, the
seasonal dependence of the solar zenith angle may contribute to
the equinoctial maxima in the EEJ current strength.

This result shows that the CEJ events magnitude and occurrence
is greater during the pre-sunset than in pre-sunrise hours of the
day in all months. Therefore the CEJ events were observed when
there are weaker S, currents. Such similar CEJ events at
equatorial stations have been extensively reported in the earlier
works of Gouin and Mayaud (1967). They attributed CEJ
phenomenon to the stronger westward current that exceeds the
global eastward S, current this is evident in May 2008.

Immel et al., (2006) conclude that neutral winds in the lower
atmosphere influence and modulate the E region dynamo to
produce spatial variability approximately 1,000 Km scales.
Other causes of EEJ variability suggested by earlier works are:
i) the variations in tidal strength (Stenin, 1975) and the sharp
longitudinal gradients in the diurnal non-migrating tides (DE.2
and DW2) between the longitudes over 15° separation
(Anderson et al., 2009). ii) the day to day variability of zonal
winds Fang et al. (2008). iii) the day to day variability in
semidiurnal tide at lower thermosphere, modulated by
interactions at planetary wave periodicities (Fuller-Rowell et al.,
2008). iv) and the modulation of ionospheric dynamo in the
middle atmosphere through the excitation of solar non-migrating
tides in the troposphere(Jin et al., 2011).

CONCLUSION

Conclusively, it was observed from the results of this study that
the longitudinal and latitudinal geomagnetic field variation
during solar quiet condition was obtained for the 11 selected
stations within the 96°mm and 210°mm through which the
diurnal transient monthly and seasonal variation of EEJ was
successfully studied. The strength of EEJ at stations within the
specified longitude was seen to differ where the minimum EEJ
strength was observed during the December solstice at ILR
observatory and maximum EEJ strength was observed during
September equinox at DAV and YAP observatory which are also
having the highest longitudinal variation of dH. Therefore it was
concluded from the results gotten that the EEJ value at
equinoxes is higher than at solstices which is in conformity and
agreement with the work of Akpaneno and Adimula (2015) and
is due to the presence of greater solar dynamo processes in the
Equinoctial months
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