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ABSTRACT

Through the coupling between the near-earth space environment and the polar ionosphere via geomagnetic
field lines, the variations occurred in the magnetosphere are transferred to the polar region. According to
recent studies, however, the polar ionosphere reacts not only passively to such variations, but also plays active
roles in modifying the near-earth space environment. So the study of the polar ionosphere in terms of geo-
magnetic disturbance becomes one of the major elements in space weather research. Although it is an indirect
method, ground magnetic disturbance data can be used in estimating the ionospheric current distribution. By
employing a realistic ionospheric conductivity model, it is further possible to obtain the distributions of elec-
tric potential, field-aligned current, Joule heating rate and energy injection rate associated with precipitating
auroral particles and their energy spectra in a global scale with a high time resolution. Considering that the
ground magnetic disturbances are recorded simultaneously over the entire polar region wherever magnetic
station is located, we are able to separate temporal disturbances from spatial ones. On the other hand, satellite
measurements are indispensible in the space weather research, since they provide us with in situ measure-
ments. Unfortunately it is not easy to separate temporal variations from spatial ones specifically measured
by a single satellite. To demonstrate the usefulness of ground magnetic disturbance data in space weather
research, various ionospheric quantities are calculated through the KRM method, one of the magnetogram
inversion methods. In particular, we attempt to show how these quantities depend on the ionospheric con-
ductivity model employed.
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