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Polar patches are regions of localized electron density enhancement often observed at the F region altitude in the polar c:
region. They are believed to be produced through transportation of solar EUV plasma in the dayside sunlit area towards the centr
polar cap by the anti-sunward polar cap convection during southward IMF conditions. The electron density within patches car
be 2 to 10 times of that in the surrounding region since the background electron density in the winter time dark polar cap regior
is generally very low. In-situ electron density measurements by low-altitude polar orbiting satellites have not been used for
observations of patches, except for those performed by using 14 months of data from the DE-2 satellites. In particular, systemat
statistical analysis of patches using large in-situ measurements has never been carried out so far. In this study, we statistica
analyzed the long-term in-situ electron density measurements by the CHAMP satellite for almost 10 years from 2000 until 2009
This study aims at clarifying the dependence of patch occurrence on solar activity, season and IMF (Interplanetary Magneti
Field) orientation. In particular, based on statistics in both hemispheres, we intend to focus on the interhemispheric asymmetr
in various characteristics of patches.

For this purpose, we developed an automated algorithm for extracting patches from the in-situ electron density measuremen
at the topside F region altitude during the polar cap crossings of CHAMP. By applying the algorithm to the 10 years dataset,
we succeeded in extracting 20,986 individual patches. Statistical analysis of these patches shows that the occurrence probabil
and the electron density within patches depend strongly on the solar activity and season. We also found that the occurrence
patches shows clear UT dependence, which could be explained by the offset between the geographic and magnetic poles.
the southern hemisphere, the occurrence rate of patches is only a half of that in the northern hemisphere. We suspect that tl
interhemispheric asymmetry in the patch occurrence is caused by the difference in the offset between the geographic and magne
poles. In addition, it was revealed that patches tend to appear on the dawn side (dusk side) polar cap when the upstream IN
By is negative (positive). This implies that not only the generation process but also the transportation of patches are depende
on the orientation of IMF. Such information is of particular importance in modeling/predicting the effect of patches on the trans-
ionospheric satellite communication environment. In the presentation, we discuss the predominant generation mechanism
patches by taking into account the derived UT dependence and interhemispheric asymmetry in the patch occurrence.
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