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Thermomagnetic changes and its mechanism of Aso Nakadake volcano was investigated using geo-
magnetic changes observed in 1990-2000 near the active crater with special attention to the heat budget
of geothermal system including the crater lake. The heating and cooling rate below the crater was esti-
mated based on the thermomagnetic model. The heating/cooling rate at the ’thermal reservoir’ inferred
from geomagnetic changes was revealed to have decreased to one fifth after 1994. In addition, the rate
during calm stage of the volcano was found to be about one tenth of the discharging energy from the
crater lake. The author maintains that the crater lake functions as a large heat radiator which suppress
the temperature variation of the system during a calm stage and that the crater lake should not be
regarded as a ’thermal cap’ as had been considered by Tanaka (1993). The ’thermal reservoir’ below the
crater lake during a calm stage works as a field of efficient heat transport from depths to the lake rather
than as an accumulator of the heat. Therefore, the heat-transport system including the crater lake tends
to keep a quasi-equilibrium during the calm stage of volcanic activity. The author considers that the

equilibrium is broken and an active stage starts when the efficient heat-transport process is lost.
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不明
図1:　阿蘇中岳火口周辺の地磁気連続観測点分布および、等価磁気双極子 (深さ200m、 半径40m、磁化5A/m) の作る全磁力異常。コンター値の単位はナノテスラ。
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不明
図3:　観測点Ｃ１における全磁力変化。磁場増加 (冷却期) をA1〜A7で、磁場減少 (加熱期)をD1〜D8で、停滞期をS1〜S3で示して区分した。 

不明
図2:　1991年から2000年に阿蘇中岳火口近傍で観測された全磁力変化。火山研究センターを基準として夜間値で化成して日毎に平均値を求めた。


cooling | heating rate (MW)

100

10

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

A e ST VPR M- A —— A PP P S
‘ 3 o mzm=E wwmf
A BEZE (M) :

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

91 92 93 94 95 96 97 98 99 00
0D40000000000000000000000000000000

FKDIEA KBS & UK ST

Vi

?_f.l_-

i AR (BRAEERY

\ st ’
#H 2 DR t / A

I\ XkO# | - suzm

B
"t Vs

Bk - HADEA BEE

; _ = AIFRE

=g

FERD D DELIG

gs:gboobooobooboonbobob


不明
図5:　火口湖を含めた系における熱収支。

不明
図4:　観測点Ｃ１における地磁気変化から推定した地下浅部の熱量変化。
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不明
図6:　Hurst and Dibble (1981)の式を用いて計算した阿蘇火口湖からの放熱量。実線は湖面積20,000平方メートルと30,000平方メートルの場合における計算値。黒丸は、実測された水位変化と表面温度から同じ式を用いて計算した放熱量。




