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Comparison study of the ionospheric convection (MHD simulation, SuperDARN
observation, Boyle’s empirical model)
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National Institute of Information and Communications Technology (NICT) has been running the real-time magnetohydrody-
namic (MHD) simulation (Tanaka 1995, Tanaka 2003, and Den et al. 2006) of the solar wind-magnetosphere-ionosphere (S-M-|
coupling system. The simulation uses actual observed data at ACE spacecraft as input parameters. The simulation includes t
field aligned currents and the ionospheric conductivity. The ionospheric convection and the polar cap potential can be reproduce
by the real-time run of the simulation. The calculated results have been archived. It is desirable to validate the simulation by
comparing simulation outputs with observations. The ionospheric convection and the polar cap potential are suitable paramete
for the validation study.

Comparison between the MHD simulation and SuperDARN observation

SuperDARN is a useful tool for detecting the ionospheric convection and the polar cap potential when its velocity measuremen
provides a sufficient coverage. As the real-time run of the simulation results in huge amount of output archiving, we can searcl
typical cases. We have found the cases in which the response of the ionospheric convection to IMF By change appeared in tt
simulation is very similar to that of the SuperDARN observation. Further, we are going to do detailed case studies, not only abou
IMF By change but also about IMF Bz change. We are planning to do comparison analysis statistically by using many samples.

Comparison between the MHD simulation and Boyle’s empirical model

Boyle et al. (1997) derived empirical equations of the polar cap potential by using solar wind and IMF data of IMP 8 and
the polar cap potential estimated by DMSP satellite. We calculated the polar cap potential by using Boyle’s empirical equatior
during the period of our real-time simulation. Then, we compared the potential with that resulted from the MHD simulation. We
will report the results of the case studies and statistical analysis concerning the comparison between the MHD simulation an
Boyle’s empirical model.
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