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Construction of a method for calculating predicted value of magnetic declination
Shinya Takahashi, Yasuhiro Sugawara, Toshihiro Yahagi (GSI)

Abstract

The Geospatial Information Authority of Japan (GSI) has conducted geomagnetic surveys all over Japan since
around 1950. In addition, we established both 3 geomagnetic observatories in a sequential order from 1956 to
1980 and nationwide 11 observation sites in 1997 in order to collect continuous total force and vector
components of geomagnetic field respectively. Based on these observation data, we periodically published charts
showing the distribution of the magnetic fields in Japan since 1971 and the latest one is the “geomagnetic charts
of japan for the epoch 2015.0” which was released on December 1, 2016. It represents the geomagnetic state as
of January 1, 2015. In order to contribute in more fields, we have been developing a new method to estimate
predicted values of magnetic declination based on the magnetic field model used for making the geomagnetic
charts. We report here the details of our new method.
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FIG.1 Comparison of results of direct prediction at several observatories (magnetic declination)
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Table 1 RMSE of observation values and predicted values by direct prediction
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FIG.2 Comparison of approximations of time functions
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FIG.3 Comparison of results of indirect prediction at several observatories (magnetic declination)
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Table 3 RMSE of observation values and predicted values by indirect prediction
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FIG.4 Effect of changing approximation of time function on predicted value (magnetic declination)
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Table 4 Change in RMSE by changing approximation of time function (magnetic declination)
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TR () 1.094 (0.313) 1.679 (0.482) 2.580 (0.733) 3.467 (0.754) 4.285 (0.460)
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FIG.5 Effects by changing the period of updating the model (magnetic declination)
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