Temporal and longitudinal variability of the equatorial ionization
anomaly observed by ground-based GNSS recelver networks over
South America.
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Abstract Results
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The equatorial ionization anomaly (EIA) structures and evolutions were mapped| ¢ » c
In 10 min time resolution using total electron content (TEC) from GNSS ground- ;j 0 [l E £ fo
based network receivers over South America. Temporal and longitudinal j;:ig s : v
variation of the EIA crest location, peak intensity (in TEC) were studied. This| 5 H 5 3 ;
present study aimed at studying the day-to-day variation of the crests positions| S=l§ % ul. ’ S A L ’
and this was done by picking the TEC along two a magnetic meridians line (i.e., SV Months -
meridians crossing the respective magnetic longitudes of 3.36 E and 7.58E) at 2014 MagLon =336°E 2014 Maglon=758'E

j’
an altitude of 300 km during 2014. A clear seasonal variation was observed 2 '

11l

)

along the entire year; the peak intensities were enhanced in Equinoxes (i.e.,| _ - e
March, April, September, and October) and Summer (l.e., November,| < = S HiE
December, January, and February), while it was observed a suppression in| £ s = s I
winter (i.e., May, June, July, and August). Our results revealed that the day-to- : ! 3
day variations of the EIA southern crest positions might be related to planetary YR a—— o6 7 06 09 10 1 B W m o3 04 05 06 o 08 00 10 1 12
Scale WaVves. Figure 6.0: Contour plots of (a) ::te daily mean of EIA and (b) time of Figure 7.0: Contour plots of (a) mgn(;};ily mean of EIA and (b) time of
evolution as functions of months at 3.36°E (geomagnetic longitude) evolution as functions of months at 7.58'E (geomagnetic longitude)

Introduction

- The enhancement of the intensity of the crest of the EIA occurred in Equinoxes and Summer whiles there is a suppression of the intensity

in Winter.
The equatorial 1onization anomaly (EIA) also termed as equatorial ionospheric anomaly by some researchers, -The EIA crest in winter were found at the geographic equator whereas in Equinoxes and summer there was a drift of the EIA crest to the
IS an Important feature in the equatorial and low-latitudes in the 1onosphere. It was found to exhibit an unexpected lower latitude.

magnetic equator. midnight which be could associated to Pre-reversal enhancement.

Several theories like the diffusion (Mitra, 1946) and electrodynamic drift (Martyn,1955) were suggestions which

helped to explain the anomaly. According to these theories, the plasma is vertically lifted upward during the daytime ) Time Serics Vear01d Mag Lon =3.36E

and then diffuses along the geomagnetic field lines, away from magnetic equator due to the Earth’s pressure gradient S O'Ti inlal d;ta ] o meSeres  Yewaow  Maglon-7.58

and the gravitational forces leading to the formation of the EIA. In addition to these theories, Marytn (1955) proposed 107 I iﬁtip'olate ddata | [ 0. original data i
that the upward ExB drift is an important ingredient for the formation of the anomaly. Although studies have shown 0- - R interpolated data

that electrodynamic processes are the primarily forces responsible from day-to-day variation. And to Dbetter
understand the spatial and temporal variation of the EIA and the day-to-day variability of the southern crest of the
EIA we used TEC data from GNSS receivers over South American.
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T Y T R LR ) Periodic oscillation of the day-to-day southern crest position of the EIA are shown in Fig. 8 &9. oscillations are shown in a
85 80 75 70 L-65 -'6t0 (1-55(0)-50 45 40 3 Figure 3.0: Consecutive TEC maps used to construct a keogram are color contour form according to the spectral density from blue (violet) to red (high).
ongitude e ... . . . . .
5 shown. The keogram consists of geographic latitude, universal time * The spectrum pf Fhe south crest position (top panel) depicts periodic o_SC|IIat|_or_13 of 1-64 d_ays.
Figure 2.0: GPS based TEC Map over South America (UT) for a chosen geomagnetic meridian. It is constructed by picking « Day to day variations of the south crest (top) shown for each magnetic meridian lines during 2014.
continent. The magnetic meridian lines were then plotted the TEC along the such meridian, by sampling of TEC maps in
over the map. The TEC level is shown in the color bar geographic coordinates, for every 10 minutes. These samples are .
ranging from 0 (blue) to 60 (red) TECU next to the map. accumulated throughout the day, forming a time series as a function of S u m m ary an d ReC O m m e n d atl O n S
geographic latitude, as shown in Figure 4.0 below.

From our analysis, we found the following:

. o2 | Mestn TS E - Keograms from TEC maps is useful to visualize the temporal development and morphology of the EIA .
10 14.9 &
-85 -80 -7 o . : : " :
[ g 0 71 W - A clear seasonal variation of the EIA could be seen over entire year. The peak intensities are enhanced in
2 .10 =02 @ "'g 40 . . . . . .
= EENRE equinoctial and summer months, with suppressions of the peak during winter.
= 90 - 93 = © H30
2 S o H®
& -30 -165 a. = 420 - . - . .
40 N 2107 - There several factors that could lead to the yearly variation such as Trans equatorial winds, Equatorial
Q . . . .
o 1 tvad NI L electrodynamics, geomagnetic storms, solar activity phases, etc.
> O 2 4 6 8 1.0 12 14 1'6 1'8 Zb 2I2 24 |
V : y . . . .
S Time (UT) -The Earth’s ionosphere is also subject to forcing by the atmospheric waves that propagate from lower to
3= Figure 4.0: contour plot shows the morphology
S of the EIA crests formations in both the north and upper !ayers of the atmosphere. _
south hemispheres. - The importance such forcing to upper atmosphere layers for the spatial and temporal changes of the
' lonosphere has been increasingly noticed by the many scientist (OBERHEIDE et al., 2015; LIU, 2016,).
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Figure 4.0, to obtain the parameter’s of the crest using the
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