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Wide Range MT Response at Kakioka, Kanoya, and Memambetsu

# Ikuko Fuijii[1]
[1] Kakioka Magnetic Obs., IMA

An attempt to estimate MT responses at a very wide range of periods by using geoelectric and geomagnetic fields observed
Kakioka Magnetic Observatory, Japan Meteorological Agency (KMO) is reported.

The geoelectric potential differences as well as the geomagnetic field have been continuously measured at Kakioka, Kanoy
and Memambetsu by KMO. Availability of a long-term segment of the geoelectric field is limited, therefore the KMO'’s data set
offers a rare opportunity to obtain the MT response at periods up to about 10days. Since geomagnetic C and D responses
periods from 5 to 110 days were already reported at Kakioka, Kanoya and Memambetsu (Fujii & Schultz, 2002), the induction
responses at a very wide range of periods could be obtained at these three sites if the MT responses at shorter periods wi
successfully estimated.

The geomagnetic and geoelectric field in 2002-2005 were mainly used in this study to estimate the MT responses at perioc
from 1 second to 10days. The geoelectric potential difference after 2000 has a high sampling rate (0.1 second) and is unstak
for a long term because of short baseline lengths (100-300m). Procedures to process a time series were checked and selec
by analyzing the data at Kakioka, and then the data sets at Kanoya and Memambetsu were processed. Finally, robust single-s
responses were computed by BIRRP (Chave & Thomson, 2004).

The geoelectric and geomagnetic fields at any of the three sites are extremely coherent each other at periods shorter than 1(
seconds during rather large magnetic storms. Therefore, a robust procedure of BIRRP sufficiently works in estimation of the M1
responses. Although, a period range where coefficients of instrumental filters were actually measured can be used for obtainir
the meaningful MT responses. On the other hand, long-term variations and outliers of the geoelectric field lower the coherenc
with the geomagnetic field at periods longer than several days so that the computation of the MT response by BIRRP was failec
A computational procedure to estimate a local trend by using the Kalman filter algorithm developed by Fujii & Kanda (2008)
was modified to analyze a noisy time series and the local trend component with step-like changes of the geoelectric field wa
estimated by the modified procedure. The MT response was successfully estimated from the geoelectric field with the local tren
and outliers removed.

The MT response at the Sq period range were computed after Sq and its harmonics as well as major oceanic tides were remov
from the data set by applying the line fitting of Sq periods.

Thus, the MT response between the eastward component of the geoelectric field and two horizontal components of the ge«
electric field at Kakioka were obtained at periods from 10 seconds to 10 days. Estimates of the MT response for the northwar
component of the geoelectric field became unstable at periods longer than 1 day. | am working on extending the period range fc
the northward component of the geoelectric field by modifying a robust procedure. The MT responses at Kanoya and Memen
betsu were obtained at periods from 10 to 1000 seconds at this stage and will be extended to longer periods.

Those MT responses differ from each other in amplitude and dimensionality suggesting significant differences of conductivity
distributions beneath the three sites.
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