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Acceleration and loss of the high-energy electron population occurs in a variety of
processes which are continuously modulated by the solar wind and IMF. Estimates
of the long-term activity are an important element of space weather and in
particular LWS. On the other hand, the flux dynamics during individual storms are
key to understanding the acceleration and trapping processes. We model the electron
flux measured in solar cycles 22 and 23 by the instruments SAMPEX/PET,
Akebono/RDM, Ohzora/HEP, and Polar/HIST. First, the long-term dynamic
behavior is analyzed as a function of L shell, showing that the outer belt is divided
in three regions of fairly different dynamics. Second, these regions are
characterized by different responses to the solar wind and IMF inputs resulting in
different types of electron storms. Representing the response with spatially
distributed models and neural networks identifies its characteristic temporal and
spatial scales. A similar approach is used to parametrize the response by
geomagnetic activity indices. Internal dynamics, finally, which includes the effects
of radial diffusion, local acceleration, convection, and losses, is represented by
autoregressive models. These can be written as diffusion models for the flux. The
relative contribution of input and internal parameters to the variance of the electron
flux during storms is used to validate the composite model.
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