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Auroral substorm onset in satellite global images and all-sky images
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Optical substorm onset signatures in Polar satellite global images and ground all-sky images in Finland were comparec
Substorm onset has been identified using ground all-sky images to have two stages (initial brightening and auroral breakup
which are separated by a few minutes. In contrast, such two stages are usually unclear in satellite global images, presumably d
to limited temporal and spatial resolutions of observations.

In this study, we used high time resolution (37 seconds) ultraviolet (170 nm) global images taken by the Polar satellite. The
20-second resolution green line (557 nm) all-sky images in Finland were also used. We first identified an auroral breakup ir
global images and then searched for substorm onset signatures in all-sky images. As a result, the auroral breakup was obsen
simultaneously within a minute between global and all-sky images. In contrast, the initial brightening was not observed in
global images but in all-sky images two minutes before the breakup. This result implies that the substorm onset identified ir
global images can be delayed from the Akasofu-type substorm onset by a few minutes, possibly when the initial brightening is
relatively faint.
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