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Abstract

Modification of midlatitude ionospheric
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High‐speed solar wind streams (HSSs) are periods of persistently high solar wind, which
emanate from coronal holes and may recur with a frequency related to the solar rotation period
of 27 days. On arrival at the Earth's magnetopause, such streams cause a series of events which
ultimately lead to changes in the ionospheric F layer. We present a superposed epoch analysis
of parameters in the midlatitude F2 layer for a collection of 124 high‐speed solar wind streams
which occurred between 1993 and 2006. Clear changes in the critical frequency (foF2), density
(NmF2), and height (hmF2) are found to occur after the onset of magnetospheric convection
associated with HSS arrival at the Earth's magnetosphere. A fall in foF2 occurs immediately
following convection onset accompanied by a sudden decrease in NmF2 and an increase in
hmF2. During the events under study, the height of the F2 layer is found to increase by ∼20 km
at convection onset. A period of more than 4 days is required for the ionosphere to return to
preevent levels. This behavior is explained as the occurrence of ionospheric F region storms
following HSS arrival. The results raise the possibility of improved predictions for ionospheric
parameters on the basis of upstream solar wind conditions and prior identification of stream
interfaces.

Citation: Denton, M. H., T. Ulich, and E. Turunen (2009), Modification of midlatitude
ionospheric parameters in the F2 layer by persistent high‐speed solar wind streams, Space
Weather, 7, S04006, doi:10.1029/2008SW000443.

Similar Articles

A density‐temperature description of the outer electron radiation belt during
geomagnetic storms

Thermospheric heating by high‐speed streams in the solar wind

Solar wind excitation of Pc5 fluctuations in the magnetosphere and on the
ground

©2009. American Geophysical Union. All Rights Reserved.

AGU: Geophysical Research Letters

 

http://europa.agu.org/?view=results&q=keyword:%22F%20layer%22
http://europa.agu.org/?view=results&q=keyword:%22HSS%22
http://europa.agu.org/?view=results&q=keyword:%22ionosphere%22
http://europa.agu.org/?view=results&q=dscr:%22Space%20Weather:%20Ionospheric%20storms%22
http://europa.agu.org/?view=results&q=dscr:%22Solar%20Physics,%20Astrophysics,%20and%20Astronomy:%20Solar%20activity%20cycle%22
http://europa.agu.org/?view=results&q=dscr:%22Interplanetary%20Physics:%20Corotating%20streams%22
http://europa.agu.org/?view=results&q=dscr:%22Ionosphere:%20Ionosphere/magnetosphere%20interactions%22
http://europa.agu.org/?view=article&uri=/journals/ja/ja1001/2009JA014183/2009JA014183.xml
http://europa.agu.org/?view=article&uri=/journals/ja/ja1006/2009JA014585/2009JA014585.xml
http://europa.agu.org/?view=article&uri=/journals/ja/ja0804/2007JA012255/2007JA012255.xml
http://europa.agu.org/?view=results&q=author:%22M.%20H.%20Denton%22
http://europa.agu.org/?view=results&q=author:%22T.%20Ulich%22
http://europa.agu.org/?view=results&q=author:%22E.%20Turunen%22

