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Comparison study of the ionospheric convection (3) (MHD simulation, empirical model,
observation)
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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-I
coupling system. The simulation uses the solar wind data actually observed by the ACE spacecraft as input parameters. The 2:
ionospheric potential distribution and the cross polar cap potential (CPCP) value can be reproduced by the real-time run of th
simulation. The calculated results have been archived. We can obtain the locations of the potential MAX and MIN and the mag
nitude of MAX and MIN from the 2-D ionospheric potential distribution. The CPCP value and the above-mentioned parameters
are suitable parameters for the validation study. Concerning these parameters, we are conducting statistical comparison betwe
simulation outputs and an empirical model, Weimer 2000 model (Weimer, 2001).

(1) Before conducting the statistical comparison between simulation result and Weimer model, we should know the basic chat
acteristics of the real-time MHD simulation in statistical sense. Some dependence of the CPCP value and the above-mentione
parameters on the IMF and solar wind velocity were examined statistically on the basis of the archived simulation results fron
January 1 to May 10, 2006. Concerning the IMF and solar wind velocity in the statistical analysis, we used hourly mean from
64 sec data. We examined not only the dependence on a single variable, but also on complicated variables, for example, mergi
electric field. Figure 1 shows the dependence of the CPCP value on the merging electric field (Erec).

(2) Comparison between the MHD simulation and Weimer empirical model

The hourly mean of ACE data which is the same data set used in statistical analysis of (1) were used in calculation of Weime
empirical model as inputs. The Weimer model produces 2-D ionospheric potential distribution as an iutput. We obtained the
locations of the potential MAX and MIN and the magnitude of MAX and MIN from the 2-D ionospheric potential distribution.
Then, we are conducting comparison analysis by using correlation plot. At this fall meeting, we will report the results of statisti-
cal analysis in detail.
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