
Geophysical Research Abstracts
Vol. 13, EGU2011-4278-2, 2011
EGU General Assembly 2011
© Author(s) 2011

Split-Operator Kalman Filter as an efficient data assimilation method for
the radiation belts
Dmitri Kondrashov (1), Yuri Shprits (1), Michael Ghil (1,2)
(1) University of California, Los Angeles, Department of Atmospheric and Oceanic Sciences and Institute of Geophysics and
Planetary Physics, Los Angeles, United States (dkondras@atmos.ucla.edu), (2) Geosciences Department and Laboratoire de
Meteorologie Dynamique (CNRS and IPSL), Ecole Normale Superieure, F-75231 Paris Cedex 05, FRANCE

The Van Allen radiation belts are composed of charged particles confined by the Earth’s magnetic field. Energetic
electron activity in Earth’s radiation belts can present dangerous hazard to both satellites and humans in space. In
this study, we rely on operator-splitting method to make Kalman filter computationally efficient for assimilating
electron phase space density (PSD) into the radiation belts model. We compare the conventional Kalman filter,
on the one hand, and its modification developed in this study, on the other, by assimilating synthetic data, as well
as actual satellite observations into multi-dimensional Fokker-Plank equation for PSD. The dimension-splitting
Kalman filter is considerably faster compared to the standard Kalman filter implementation, while yielding similar
analysis errors.


