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3D-Geomagnetic Structure of Miyake-jima Volcano before the Eruption in 2000
:an Application of 3D-Geomagnetic Tomography Method

Yoshio UEDA*, Hisaho NAKAGAWA®**, Ken-ei ONODERA**, Akira SUZUKI**,
Koichi KUMAGAWA*** and Ryuji KUBOTA****

Abstract

Three dimensional magnetic structure of Mivake-jima volcane before the eruption in June 2000,
was derived from the airborne magnetic survey data by applying a 2D-FFT inversion method and
a 3D-geomagnetic tomography method. This study revealed : (1) Bulk magnetization of Miyake-
jima voleano is around 10.3 A/m, (2) Terrain corrected magnetic anomalies show a positive residual
amounting to 200nT to the south of the summit cone of Oyama, and relative low residuals of about
200nT in the western and eastern flank of the volcano, (3) 3D-geomagnetic structure of Miyake-
jima volcano derived from geomagnetic tomography method shows a dome-like structure of high
magnetization intensity instead of an conical stratovolcanic structure; the magnetic source with
magnetization infensity higher than 5A/m is confined within the central part. On the other hand,
the surrounding flank mainly composed of pyroclastic materials shows relatively lower magnetiza-
tion, (4)The 3D-geomagnetic structure shows a strongly magnetized source amounting to 16A/m
trending N-S direction beneath the summit of Oyama. (5) The resuit also shows a weekly magnet-
ized zone whose magnetization intensity is less than 7A/m below the sea level.

The weekly magnetized zone in the western flank may correspond to the demagnetized zone due
to enhanced thermal activity presaging the fissure eruption in June, 2000. The derived results also
show avatlability of 3D-geomagnetic tomography method to detect the 3D-magnetic structure of

the volcano.
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adjacent sea. Contour interval is 50m. Height is
shown by positive figure and depth by negative
one,
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Table 1 Awrborne magnetic surveys over Miyake-jima volcano conducted by JHD.

File Name Survey Height Posttioning | Aireraft Reference
Date
MIYAG7.AIR | 1967/10/10 | 1370m Aerial Helicopter | Utashiro et al.(1972) .
Photograph Ucda et al.{1983)
MIYA87.AIR 1987/11/6 1160m Omega YS11 Suzuki et al.(1989)
System
MIYA97.D10 | 1997/10/16 | 3200m GPS YS11 Fig.2
MIYA97.D85 | 1997/10/16 | 2590m GPS Y511 Fig.3
MIYA99.D5 1999/11/25 | 1160m GPS Y511 Fig.4
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Table 2 Results of correlation analysis.

Topographic effect of magnetic anomalies are caleulated using the FFT inversion of the topographic

model shown in Fig.5(). Correlation coefficients ave caleulated from observed and caleulated anomalies.

Magnetization intensities are estimated from amplitude factor obtained in correration analysis.

Target area Correlation Amplitude ratio | Caleulated Magnetization
coefficient (Obs./Cal) Intensity J(A/m)

A(x:8-28, y'8-28) 0.865 0.80 8.0 A/m

Blc11-235:11-20 | 0.955 0.97 9.7

C(x:13-22,y:13-23) | 0.967 1,03 10.3
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Fig.2 Geomagnetic total force anomaly of Miyake-jima volcano and the adjacent sea. The survey was conducted in
Oct, 1997 at a height of 3200m above sea level. Red and blue lines show geomagnetic total force anomaly.
Contour interval is 50nT. Black lines are topographic contours of every 100m interval.
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Fig.3 Geomagnetic total force anomaly of Miyake-jima volcano and the adjacent sea. The survey was conducted in
Oct.,, 1997 at a height of 2590m above sea level. Red (positive) and blue (negative) lines are for geomagnetic
total force anomaly. Contour interval is 50nT, Black lines for topography in 100m contours respectively.
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Figd Geomagnetic total force anomaly of Miyake-jima volcano and the adjacent sea. The survey was conducted in
Nov., 1999 at a height of 1160m above sea level. 4(a) : Red (positive)and blue(negative) lines are for geomagnetic
total force anomaly, Contour interval is 50nT. Black lines for topography in 100m contours respectively. 4(b) :
White and red lines are for geomagnetic total force anomaly. Contour interval is in 50nT. Color map showes
topography with 100m contours.
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Fig5 (a) Topography model of Miyake-jima volcano for magnetic anomaly calculation. Contour interval is 50m.
And coordinates give the distance in km from the origin of 33°55'N, 139°20'E toward east and north.
(b) Observed magnetic anomaly at a height of 1160m above sea level , derived from survey result shown in

Figd. Contour interval is 50nT.

(c) Calculated magnetic anomaly. Magnetization intensity of the model is 100 A/m in the present field direc-

tion. Contour interval is 50nT.

(d) Terrain corrected residual anomaly. Contour interval is 50nT.
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Upper section: magnetic blocks above a elevation
of 500m from sea level.
Middle section: magnetic blocks from Om to 500m
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Lower section: magnetic blocks between the sea
level and 500m below sea level.
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Photograph 2 Air photograph of Miyake-jima volcano.




