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Apparent total field change due to secular variation —evaluation of volcanomagnetic effect-
Takeshi Hashimoto (Graduate School of Science, Hokkaido University)

Apparent temporal change in a total field difference between two stations can be produced due to local
anomalies of declination and inclination. This well-known effect may take place not only in a case of short
period events such as daily variation or geomagnetic storms but in a case of much longer ones such as
secular changes of deep origin. The latter case, however, has not been systematically studied in the past,
though this effect may be significant especially in volcanic areas where geomagnetic anomalies are normally
strong. Some simple cases are investigated in the present study by applying spatially uniform secular
changes on a magnetic anomaly due to a uniformly magnetized circular cone. Anomalies of a few degrees in
the declination or inclination with a secular change of 100 nT can cause an apparent total field change of a
few nT, being comparable to the typical volcanomagnetic effect. Thus, such apparent changes should be
carefully taken into account in a discussion based on long-term varniations. For this purpose it is important to
distinguish local-scale volcanomagnetic effects of long period from regional-scale secular vanations.
Intensive deployment of total field stations is one of the solutions for this problem. Altematively, or
complementarily, monitoring of absolute three components is quite effective to evaluate whether an observed
change is a genuine volcanomagnetic effect or not.
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Fig. 1. Total field anomaly due to a truncated circular cone. Uniform
magnetization of 10 A/m is assumed with declination and inclination of 0 and 45
degree, respectively. Dashed circles indicate the bottom and top of the circular
cone. Clearance between topography and measuring surface is 0.3 km. Contour
values are in nT.
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Fig. 2: Declination (left) and inclination (right) anomalies due to the same circular cone
as Fig. 1. Contour values are in degree.
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Fig. 4: Geomagnetic changes at Kakioka station from 1985 through 2004,

Horizontal and vertical components (upper panel). Declination (lower panel).
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Fig. 5: Apparent total field change due to a uniform secular change applied on a
magnetized circular cone. Unit is nT.
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Fig. 6: Simple differential total field between two virtual stations and Kakioka (KAK)

from 1985 through 2004. The station AAA has smaller geomagnetic inclination by 1

degree compared to KAK. The station BBB does greater inclination by 1 degree to KAK.
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