"
et

%

1) R L 22 PRSI B TR S LTS A BRI D 2Rk 21K

BARE ERED) - FHAR GUREL) - g 1E - RAESEHE (PERSHIT)
USSR ORKEND - W & CRTARKILGEAE) - seRZAdE (ERED)

Magnetic changes on Usu Volcano detected by repeat airborne surveys
Takeshi Hashimoto (Fac. Sci. Hokkaido Univ.), Mitsuru Utsugi (Grad. School Sci., Kyoto Univ.)
Tadashi Nakatsuka, Shigeo Ohkuma (Geological Survey of Japan, AIST)
Wataru Kanda (Volcano Fluid Res. Center, Tokyo Inst. Tech.), Atsuo Suzuki (Fac. Sci., Hokkaido Univ.)

Abstract
We conducted a helicopter-borne magnetic survey over Usu Volcano in September 2010. By comparing with
the previous survey in 2000 with the aid of the generalized mis-tie control method (Nakatsuka and Okuma, 2006),
temporal changes have been revealed over three eruptive fields in 2000, 1977-82, and 1943-45. These temporal
changes have been confirmed with grounded repeat observations, all suggesting the magnetizing trends at shallow
subsurface probably due to gradual cooling of intruded magmas in the past. For further quantitative investigations,

evaluation of the geomagnetic secular variation is necessary.
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Table 1: Outline of the helicopter-borne magnetic survey over Usu Volcano in September 2010.
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Fig.1: Flight line paths of the helicopter-borne magnetic surveys (left: June 2000 (Okuma et al., 2001); right: September 2010).
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Fig.2: Temporal magnetic changes between 2010 and 2000 which is obtained by using the generalized mis-tie control method
(Nakatsuka and Okuma, 2006). Contour interval is 5 nT. White portion indicates the error range of £10 nT.
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Fig.3: Total field changes over the 2000 eruption field. Left: Magnetic changes in the 10 years, which is inferred from the ground
observation (projected on the smoothed plane of 200 m high). Right: Magnetic changes in the 10 years, which is obtained from the
repeated helicopter-borne surveys.
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Fig.4: Total field changes over the summit caldera. Left: Magnetic changes in the 10 years, which is inferred from the ground
observation (projected on the smoothed plane of 200 m high). Right: Magnetic changes in the 10 years, which is obtained from the
repeated helicopter-borne surveys.
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Fig.5: Location map of repeat magnetic sites on Showa-Shinzan (Left). Averaged annual rate of magnetic total field changes at the

repeat sites (Right).
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Fig.6: Total field changes over Showa-Shinzan. Left: Magnetic changes in the 10 years, which is inferred from the ground
observation (projected on the smoothed plane of 200 m high). Right: Magnetic changes in the 10 years, which is obtained from the

repeated helicopter-borne surveys.

36






