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Estimation of the auroral electrojet index using the data assimilation
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The auroral electrojet indices (AU, AL, AE) are a proxy of substorm as well as auroral activity, so that the forecast of these
indices are important for the space weather forecast. In this study, we develop a data assimilation code to estimatethe AU inde
based on Goertz et al. [1993] model. The state space model consists of the system model and the observation model. The mo
of Goertz et al.[1993] is used as the system model, which calculates time variation of the AU index using the electric fields of the
solar wind. The state vector includes the AU index and coupling parameters for solar-wind, magnetosphere and ionosphere. Tt
AU index provided from WDC-C2, Kyoto University is used as the observation vector. The sequential data assimilation includes
the following three steps; prediction, filtering, and smoothing. We use the particle filter that can apply for non-linear/non-gaussiar
problems. Furthermore, we use the particle smoother as the smoothing scheme. The particle degeneration is often observec
the data assimilation using the particle filter, which means that the number of particles is not enough to guaranty validity of
the particle approximation of the probability distribution. In order to reduce the particle degeneration problem, we develop a
code using the parallel computer to use many particles as ensemble members. The effective sample size is also used as a pr:
to indicate the number of particles that can contribute to the particle approximation of the probability distribution. Using the
developed code, we estimate the AU index from 1998 to 2015. Using the data assimilation, the dynamical estimation of the
coupling parameters is possible, which significantly improves the forecast performance. The estimated coupling parameters ha
semi-annual modulations as well as the long-term modulations. According to Goertz et al.[1993], the coupling parameters are
function of the ionospheric conductance, so that it is expected that the estimated seasonal and yearly variations of the couplir
parameters from the data assimilation correspond to the seasonal and yearly variations of the ionospheric conductance.
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