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On the utility of satellite main field model for magnetic monitoring of volcanoes
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[1] Kakioka Magnetic Observatory, Japan Meteorological Agency; [2] none; [3] ERI, University of Tokyo

Continuous magnetic observations are widely practiced on active volcanoes as one of physical observation methods to monit
and evaluate volcanic activities. They are expected to detect signs of eruption relatively early in magnetic field changes arisin
as a long-term precursor associated with thermal demagnetization evolving with magma supply within the body of volcanoes. A
report indeed exists that a prognostic feature already began to emerge about five years in advance to the 1986 eruption on Iz
Oshima, the basaltic volcanic island. In analyzing those data it should be a key to properly isolate volcanic signals on timescale
of months to years. This is generally not an easy task. Marginally affected by inductive contributions at the relevant frequencies
data still consist of variations of different origins. Among them are also apparent variations due to the so-called DI-effect on total
intensity observations.

Here, we specifically discuss influences of the geomagnetic main field variations on the continuous measurements and i
subsequent evaluation of volcanic activities. For a reference model of the main field, CHAOS-6 is adopted which is producec
by DTU Space based upon satellite magnetometry. It is one of time-dependent main field models that ensures the highest ev
precision and spatiotemporal resolution. Of particular notice is its update frequency; for recent few years the model period ha
been extended every few months by incorporating the latest data. CHAOS-6 is vastly superior to the IGRF model in that evel
the most recent variability of the main field can be well delineated.

We present two kinds of analyses to demonstrate the utility of satellite main field model for magnetic monitoring of volcanoes.
Either would be a case where a proper conclusion is hardly drawn, if the information at hand was restricted, as before, to statio
data and the IGRF model alone.

The first is an assessment of reference station data in regard to their long-term stability and accuracy in describing the mai
field evolution. The University of Tokyo runs a reference station of Izu-Oshima, OSM, about 4.8km to the northwest of the
crater. Around 2015 the trend of OSM proton data w.rt. CHAOS-6 total intensity changed by +3.6nT/yr. Overhauser data
at a neighboring station TBT of Japan Meteorological Agency (JMA) have a trend in common. Meanwhile, the trend change
is +2.2nT/yr at the university’s former reference station, NOM, about 3.5km to the west of the crater. It is implied that the
area around OSM is particularly seriously influenced by some local magnetic changes. The comment &quot;Remagnetizatio
tendency slowing&quot; in the activity evaluation report is to be revised down, if either the satellite model itself is used, or NOM
is taken back again, as the total intensity of the island’s reference field.

The other analysis is an attempt to evaluate the Dl-effect due to the geomagnetic secular variation. For this to be done
long and stable reference of the three-component secular variation is necessary. Not eligible are, however, records of vect
variometers at reference stations, their baseline being undetermined. A time-varying satellite model may be applied in place.
case is reported here for proton stations, MIK1 and MIK2, of JMA at the north edge of the central cone summit of Izu-Oshima.
Despite their proximity in between (40 meters), the MIK1 and MIK2 trends differ considerably: +2.8nT/yr and +6.2nT/yr w.r.t.
OSM for 2007-2012, respectively. By referring to CHAOS-6 vector time-varying field in a forward calculation of the DI-effect
from results of our in-situ measurements (with a 5’-resolution surveying compass and its self-customization into a dip measure
at MIK1 and MIK2 as well as of our absolute observation at OSM, it is revealed that the trend gap is explained by the Dl-effect
to a notable extent, though not fully. The MIK1 and MIK2 trends after the correction are +1.9nT/yr and +4.0nT/yr, respectively.
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