Accepted Manuscript

ADVANCES IN
% SPACE

REseArcH

Equatorial ionospheric disturbances over the East African sector during the 2015
St. Patrick’s Day storm

0O.]J. Olwendo, C. Cesaroni, Y. Yamazaki, P. Cilliers

PIL: S0273-1177(17)30463-5

DOI: http://dx.doi.org/10.1016/j.as1.2017.06.037
Reference: JASR 13291

To appear in: Advances in Space Research

Received Date: 11 January 2017

Revised Date: 19 June 2017

Accepted Date: 19 June 2017

Please cite this article as: Olwendo, O.J., Cesaroni, C., Yamazaki, Y., Cilliers, P., Equatorial ionospheric
disturbances over the East African sector during the 2015 St. Patrick’s Day storm, Advances in Space Research
(2017), doi: http://dx.doi.org/10.1016/j.asr.2017.06.037

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.asr.2017.06.037
http://dx.doi.org/http://dx.doi.org/10.1016/j.asr.2017.06.037

Equatorial ionospheric disturbances over the East African sector during the 2015
St. Patrick’s Day storm

Olwendo O. J*., C. Cesaroni?, Y. Yamazaki®, P. Cilliers*®

1. Pwani University, School of Pure and Applied Sciences, Department of Mathematics and
Physics, P.O Box 195-80108, Kilifi, Kenya. *castrajoseph@yahoo.com.

2. lstituto Nazionale di Geofisica e Vulcanologia, 00143 Roma lItalia.

GFZ German Research Centre for Geosciences, Potsdam Germany, yamazaki@gfz-potsdam.de.

4. South African National Space Agency, Space Science Directorate, P.O Box 32,
Hermanus, South Africa. pjcilliers@sansa.or.za.

5. Department of Electrical Engineering, University of Cape Town, Private Bag,
Rondebosch 7701, South Africa.

Abstract

During solar cycle 24, the St. Patrick’s Day storm on 17 March, 2015 was one of the most severe
geomagnetic storms. Several research investigations have been done and are still ongoing about
this storm since the dynamics of this storm-differs on a global scale from one sector to another.
This study examines the response of the equatorial ionosphere to the storm in the East African
sector. Total electron content (TEC) data from ground stations are used to investigate the
evolution of the Equatorial lonization Anomaly (EIA) during the storm. The TEC observations
show a reduced EIA during 18-20 March 2015, consistent with previous studies at other
longitudes. Analyses of ground magnetometer data and the thermospheric composition data from
the NASA/TIMED satellite reveal that the reduced EIA during the storm can arise from the

combined effect of the disturbance dynamo and composition change.
1.0-Introduction

The equatorial and low latitude ionosphere is characterized by the existence of the daytime
Equatorial lonization Anomaly (EIA) and post-sunset formation of equatorial plasma bubbles.
The EIA is produced by the equatorial ionospheric fountain effect at the dip equator which is
formed by daytime eastward electric fields [Appleton, 1946; Rishbeth, 2000]. The eastward

electric fields together with the almost horizontal north-ward directed B-field produce an upward
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