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Abstract

It is know that sometimes substorms are observed at very high latitudes (CGLat >75-80).
Distinguished are 2 types of these substorms - ‘“‘polar’ and “‘high latitude” substorms. The
first of them have the onset to be at higher than the 71° CGLAT, and a further poleward
expansion is observed. These events are called ‘“polar” substorms. The second type of
substorms have an onset in the auroral zone, further the substorm propagates poleward,
and a ”centred” westward electrojet at high latitudes (CGLat >75%) is observed. These
substorms events are called ‘“high-latitude” substorms. In our study compared the
interplanetary and solar wind conditions for the development of ‘‘polar” and ‘high-
latitude” substorms. For this purpose we used solar wind data from the OMNI database

and ground-based data from the geomagnetic station network IMAGE and the system
MIRACLE.

We analysed more than 100 substorm events during 1995, 2000, 2006 - 2011. It is shown
that the “polar” substorm are observed after the passage of a solar wind high speed stream
(when the velocity is reduced from high to low values), during late recovery phase of a
storm. “High latitude” substorms, on the contrary, are observed during the high speed

stream, at high speeds of the solar wind and small values of the B, component of the IMF.
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““Polar”’ substorms
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Solar wind conditions for ‘‘polar’ substorms

1) Flrst type 2) Second type
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2) Examples of ‘‘high-latitude” substorms
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Solar wind conditions for “high latitude” substorms
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Conclusions

It is shown that the interplanetary and solar wind
conditions for the development of “polar” and ‘“‘high-
latitude’ substorms are different:

o “Polar” substorms are observed after the passage of
solar wind high speed streams (where the velocity is
reduced from high to low values), during late recovery
phase of the storm.

 “High latitude” substorms, on the contrary, are
observed during high speed stream, at high speeds of the

solar wind and small values of the B, component of the

IMF.
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