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ANOMALOUS BEHAVIOR OF THE GEOMAGNETIC Sq VARIATION IN JAPAN,
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Many years ago Rikitake et al. (1956) described anomalous behavior of vertical component (Z) of geomagnetic solar quite
(Sq) daily variation field at Japanese observatories - namely about two hour shift of the local noontime peak towards morning
hours. They suggested that this anomaly is associated with anomalous distribution of electrical conductivity in the mantle beneat
central Japan. Although a few works have been done to confirm or argue this explanation, no clear answer has been obtain
so far. The goal of this work is to understand the nature of this anomaly using our three-dimensional (3-D) forward solution.
The conductivity model of the Earth includes oceans of laterally variable conductance and conducting mantle either spherically
symmetric or 3-D underneath. Data from six Japanese observatories at four seasons are analyzed. As an inducing ionosphe
(Sq) current system, we use those provided by the Comprehensive Model (CM4) of Sabaka et al. (2004). Our analysis clearl
demonstrates that 3-D induction in the ocean is responsible for the anomalous behavior of Z daily variations in this region. Tc
confirm this point, we applied the same procedure to data from BMT (China) which is located far from the coast. Behavior of
the vertical component at this inland station is shown to be explained simply by the model, irrespective of considering the oceal
effect or not. The 3-D effect from (for example) subducting slab accounts only for the remaining small discrepancy between
observed and predicted signals, even if observational data contain such an effect.
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