
Geophysical Research Abstracts
Vol. 20, EGU2018-9997-2, 2018
EGU General Assembly 2018
© Author(s) 2018. CC Attribution 4.0 license.

Comparative studies of Traveling Ionospheric Disturbances (TID) at
North, South and Equiturial African Continent
Temitope Seun Oluwadare (1,2), Chinh Nguyen Thai (1,2), Oladipo Emmanuel Abe (3), John Bosco Habarulema
(4), Andrew Oke-Ovie Akala (5), Cesar E. Valladares (6), Mahdi Alizadeh (2,7), Harald Schuh (1,2)
(1) German Research Centre for Geosciences GFZ, Telegrafenberg, D-14473 Potsdam, Germany, (2) Institut für Geodäsie und
Geoinformationstechnik, Technische Universität Berlin(TU Berlin), Juni 135, 10623 Berlin, Germany, (3) Department of
Physics, Federal University Oye-Ekiti, Ekiti State, Nigeria, Nigeria, (4) South African National Space Agency (SANSA),
Hermanus 7200, South Africa, (5) Department of Physics, University of Lagos, Akoka, Yaba, Lagos, Nigeria, (6) Institute for
Scientific Research, Boston College, Chestnut Hill, MA 02467, USA, (7) Faculty of Geodesy and Geomatics Engineering,
K..N. Toosi, University of Technology, Tehran, Iran

This article presents the results of medium-scale travelling ionospheric disturbance (MSTID) observations that
were obtained using Global Positioning System - Total Electron Content (GPS-TEC) data obtained from the ar-
rays of GPS ground-based stations situated at the three geographical sectors (southern hemisphere (SH), northern
hemisphere (NH) and equatorial ionization anomaly (EIA) zone) of African region, with each array in triangle
configuration. In this study, we consider selected days of moderate and below moderate geomagnetic conditions
(kp ≤ 4), during different solar activity years; i.e. 2008 (low solar year with average sunspot number (Rz) of 4),
2014 (high solar year with Rz =113) and 2016 (moderate solar year with Rz =41). The sporadic MSTID struc-
tures with a varying magnitude which are latitudinal dependent were detected in all the sectors as observed from
the GPS-TEC data. Some propagation characteristics of the MSTID were estimated, with most observed MSTID
signal indicating two different dominant times periods (short and long periods). The dominant periods were deter-
mined by applying wavelet theory on the GPS-TEC perturbation results. Statistical angle of arrival and Doppler
method for GPS interferometry (SADM-GPS) algorithm was employed, and the mean horizontal velocity and the
dominant periods (long) for the selected days were obtained to be: (∼ 192m/s, ∼90 minutes (mins)), (∼242m/s,
∼78 mins) and (∼ 116m/s, ∼90 mins) for SH, NH and EIA respectively. In total, the results show that period and
phase speed is different in each sector in terms of regional comparison except for phase speed from SH and EIA
zone which tends to be a little more similar. The study shows that MSTIDs were progressively propagating towards
the equator (i.e. equatorward direction).


