Modeling Is an important aspect of ionospheric research. The model of the
lonosphere Is usually used In setting up of communication link and also for

| Analysis of the seasonal observations at Ouagadougou |

The goodness of fit F-value and the F10.7 breakpoints for each season
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= Saturation effect across all seasons in low-latitude
at midday (Sethi et al., 2002; Xu et al., 2008).
= Saturation higher at noon than pre-noon and post-

correction purposes Iin satellite communication. This led the Committee on Space
Research (COSPAR) and the International Union of Radio Science (URSI) to set up a
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noon periods around the EIA crest (Lui et al. 2003)
= |t Is significant/substantial at the PRE peak period In

LT (HR) Around the African magnetic equator:

working group to produce the International Reference lonosphere (IRI).

One of the factors the ionosphere depends on is the solar activity, which shows the
cyclic evolution of solar extreme ultraviolet (EUV) radiation and represented by
several proxies such as the sunspot number (Rz), solar radio flux of 10.7 cm
wavelength (F10.7), solar activity factor (F10.7P), and so on.

The solar activity dependence of the ionosphere gives to saturation/amplification
effects, which Is observable at high solar flux levels. Hence the need to study
saturation effect, which Is stated to have seasonal and latitudinal variations (Ma et
al., 2009) with dominance In the equatorial ionization anomaly (EIA) region (Sethi
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» Observations agree

= Saturation lower at noon than pre/post-
noon periods around the EIA trough

= Not significant at the PRE peak period

= Midday effect is highest in December
Solstice, and lowest in the June Solstice.

= Midnight saturation effect highest In
December solstice and lowest In June
solstice

= Saturation  effect
amplification feature.

the EIA crest (Lui et al. 2003)

» Saturation effect at midday Is higher in winter and
equinoxes than summer (Sethi et al. 2002) .

= Midnight saturation effect in summer at the outer
edge of the northern EIA crest (Xu et al., 2008)

= Saturation at mid-latitude, except winter (Sethi et
al., 2002), Amplification effect at high and mid-
latitudes in winter (Ma et al., 2009)

= Weaker In the trough than the crest of the EIA.
Seasonal variation less pronounced in the EIA
compared with the high and mid-latitude regions (Ma
et al., 2009).

» Saturation features deviates greatly from IRl
representation at low-latitude but agreed well at
mid-latitude.

dominates. No

et al.,,2002; Lui et al.,2003; Ma et al.,2009). This work Is the first of such,
Investigating the seasonal variation of the saturation effect In the African
equatorial ionosphere. However, this work is limited to the trough of the EIA.
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= Saturation features dominates the trough of the EIA Ionosphere at high solar activity
Irrespective of the season.
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Kane (1992) and Balan et al.

» l]onospheric foF2 saturation effect exhibits midnight semiannual variation and daytime
annual asymmetry.
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= Besides the ionization of neutral specie, ionospheric saturation effect is greatly influenced by
electrodynamics in the EIA region such as the vertical plasma drift and thermospheric
circulation.

= With respect to the comparison with other works, seasonal variation In ionospheric
saturation effect is more observable beyond the equatorial region.
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= |nclusion of the latitudinal and seasonal variations of the saturation effect in the IRl could
help improve its performance, especially for sunspot maxima.
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= Validating the observation for the African EIA trough with larger volume of data (with say
data covering two or more sunspot cycles)
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Monthly averages of hourly foF2 for Ouagadougou (Geog. 12°N, 1.8°W, dip ~3°N) 6
[1985 — 1995]

and

= |nvestigate the exact contribution of the several ionospheric electrodynamics in the
observed saturation effect n the African equatorial region

Variations of the standard deviation of foF2 with the slope, m, of the first segment of the two-
segmented fits. (a)March equinox, (b)June solstice, (c)September equinox (d) December solstice.

Monthly averages of F10.7 (sfu)
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This Is because Ma et al. (2009) had shown that F10.7 and F10.7P are better than
Rz, and are identical in their relationship with monthly mean of foF2 values
obtained from stations around the magnetic equator.

Although, solar EUV Is the best solar activity indicator, but not available for the
period of study.
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Time series of SOHO/SEM EUV = Balan, N., Bailey, G.J., and Jayachandran, B. (1993), Planet Sp. Sci., 41, 141 — 145.

fluxes at 0.1 — 50 and 26 — 34 nm 6
wavelength bands and F10.7 (as
well as F10.7A, with unit in 1022 W
m? Hz?1') during 1996-2005
(Source: Lui et al. 2006)

= Kane, R.P. (1992), J. Atmos. Terr. Phys., 54 (3/4), 463-466.

= Saturation effect in foF2 is more pronounced during daytime for all seasons, except in June "Liu, J. Y, Chen, Y. 1., and Lin, J. 5., (2003), J. Geophy. Res., 108, 1067-1073.

solstice.
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= Liu, L., Wan, W.,, Ning, B., Pirog, O.M., and Kurkin, V.I. (2006), JGR, 111, A08304.
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=Dayti ' ffect in foF2 is closely rel I riability, except in June solstice.
aytime saturation effect in foF2 is closely related to low variability, except in Ju | - MaR., Xu, J.. Wang, W. and Yuan, W, (2009), J. Geophy. Res., 114, AL0303.

The months were classified into seasons as:
March Equinox (February, March, April); September Equinox (Aug., Sept., October)
June solstice (May, June, July); December Solstice (November, December, January)

= There is high likelihood that will foF2 saturate at high solar flux levels irrespective of the time

during December solstice. = Sethi, N.K., Goel , M.K. and Mahajan, K.K. (2002), Annales Geophysicae, 20, 1677-1685.

sSaturation effect in foF2 exhibits some seasonal variations.

= Xu, T., Wu, Z., Wu, J., Wel, G. and Feng, J. (2008), Annals of Geophysics, 51(4), 609-618.




