
Aberystwyth University

Modelling large-scale structures in the high-latitude ionosphere using 15 years
of data from the EISCAT Svalbard Radar
Wood, Alan George; Shahtahmassebi, Golnaz; Pryse, Eleri

Published in:
Geophysical Research Abstracts

Publication date:
2015

Citation for published version (APA):
Wood, A. G., Shahtahmassebi, G., & Pryse, E. (2015). Modelling large-scale structures in the high-latitude
ionosphere using 15 years of data from the EISCAT Svalbard Radar. Geophysical Research Abstracts, 17.
https://meetingorganizer.copernicus.org/EGU2015/EGU2015-10573.pdf

Document License
CC BY

General rights
Copyright and moral rights for the publications made accessible in the Aberystwyth Research Portal (the Institutional Repository) are
retained by the authors and/or other copyright owners and it is a condition of accessing publications that users recognise and abide by the
legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the Aberystwyth Research Portal for the purpose of private study or
research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the Aberystwyth Research Portal

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

tel: +44 1970 62 2400
email: is@aber.ac.uk

Download date: 11. Dec. 2021

https://pure.aber.ac.uk/portal/en/persons/eleri-pryse(8b494b2c-a1cb-45ad-be07-baa98a08f22c).html
https://pure.aber.ac.uk/portal/en/publications/modelling-largescale-structures-in-the-highlatitude-ionosphere-using-15-years-of-data-from-the-eiscat-svalbard-radar(8fc89c62-8c4c-4d4c-ae64-3629389d4dcb).html
https://pure.aber.ac.uk/portal/en/publications/modelling-largescale-structures-in-the-highlatitude-ionosphere-using-15-years-of-data-from-the-eiscat-svalbard-radar(8fc89c62-8c4c-4d4c-ae64-3629389d4dcb).html
https://meetingorganizer.copernicus.org/EGU2015/EGU2015-10573.pdf


Geophysical Research Abstracts
Vol. 17, EGU2015-10573, 2015
EGU General Assembly 2015
© Author(s) 2015. CC Attribution 3.0 License.

Modelling large-scale structures in the high-latitude ionosphere using 15
years of data from the EISCAT Svalbard Radar
Alan Wood (1), Golnaz Shahtahmassebi (1), and Eleri Pryse (2)
(1) School of Science and Technology, Nottingham Trent University, Nottingham, United Kingdom (alan.wood@ntu.ac.uk,
golnaz.shahtahmassebi@ntu.ac.uk), (2) Department of Physics, Aberystwyth University, Aberystwyth, United Kingdom
(sep@aber.ac.uk)

The ionosphere is a highly complex plasma containing electron density structures with a wide range of spatial
scale sizes. Large-scale structures with horizontal extents of tens to hundreds of km exhibit variation with time
of day, season, solar cycle, geomagnetic activity, solar wind conditions, and location. Whilst the processes
driving these large-scale structures are well understood, the relative importance of these driving processes is
a fundamental, unanswered question. The large-scale structures can also cause smaller-scale irregularities that
arise due to instability processes such as the gradient drift instability (GDI) and turbulence. These smaller scale
structures can disrupt trans-ionospheric radio signals, including those used by Global Navigation Satellite Systems
(GNSS).

Statistical modelling techniques have been used to generate models of various measures of large-scale
plasma structuring in the high-latitude ionosphere using 15 years of data gathered by the EISCAT Svalbard Radar.
These models quantify the relative importance of the dominant driving processes in four time sectors (noon, dusk,
midnight and dawn). In every sector the dominant process is the seasonal variation, and this difference is attributed
to both the variation in the chemical composition of the atmosphere and the maintenance of the background
ionosphere by photoionization in summer. Secondary processes vary with time sector, but include variations with
the solar cycle, geomagnetic activity, and the strength, orientation and variation of the Interplanetary Magnetic
Field. Geophysical variables are used as proxies for these physical processes. As data for the geophysical variables
selected are available in real time, these models have the potential to make real time predictions of the amount of
plasma structuring in the ionosphere for GNSS applications.


