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Abstract

This is a technical note about three kinds of digital filtering techniques which have been used for
the time series analysis of the geomagnetic field. Mainly, the Kalman filter technique is
compared to the stochastic method with a long filter length.

The digital filtering techniques are often used to remove time variations of the geomagnetic
field coherent over a large area by using a reference site so that a local change of the geomagnetic
field is detected.

The Kalman filter and the stochastic method behave similarly for a short fluctuation.
Estimates of the secular variation are case dependent in the stochastic method.

The both method tend to show artifact at the edge of the filter, which is not shown in the
impulse response technique by Egbert (1992).
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Fig.1 From top to bottom, 1 minute values of the total force at Kakioka and the X, Y and Z
components of the geomagnetic field at Memambetsu. Five-months segments from December

1st, 2011 were shown.
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Fig.2 The three-month segment of 5 minutes values of the total force at Kakioka was decomposed

into several components by the robust Kalman filter (left) and stochastic method (right).
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Fig.3 Filter coefficients for the X component at Memambetsu. Those were estimated by the
robust Kalaman filter (red line in the left panel), the stochastic method (blue line in the left

panel), and the impulse response (right panel), respectively.
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Fig.4 Comparison between residuals estimated by the robust Kalman filter (blue) and
stochastic method (red).
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Fig.6 Comparison between the observed and predicted total force at Kakioka. Detided
5-minutes values from December 1, 2010 to April 30, 2011 were shown in red line. Contribution of
the tail part of the long stochastic filter was estimated by applying the tail part of the filter to the

Memambetsu X component (blue line).
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Fig.7 Contribution of the edge part of the long stochastic filter. The edge part of the filter was
applied to the Memambetsu X component to estimate the total force at Kakioka. The time period

1s the same as Fig.6.
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