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Tanka, Yuji ENpo, Susumu Norota and Hokkaido Univ.(2001) Preliminary report on evolution of volcanic plume height asso-
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Abstract : After the March 31 eruption of Usu Volcano, Japan, small-scale, various intermittent volcanic plumes
due to phreatomagmatic and phreatic explosions have occurred at the western foot of Nishiyama volcano and
the western foot of Konpira volcano. Heights, and intervals of volcanic plumes have been measured with the
eye, or recorded using a video camera system, mainly at the station for observation 7-8km north of the vents.
The evolutional process of volcanic plumes in April divided into four stages. The first stage is the March 31
eruption. During the second stage (the period of April 1-7), new vents opened occasionally by explosions with
cock’s tail jet at the two foots. Ash plumes grew at an irregular interval. Some of them grew 1,000-2,700m high.
Plume height decreased during the second stage. During the third stage (the period of April 8-10), the craters
at the western foot of Konpira volcano developed cyclic muddy water plumes (jets) prominently at the interval
of 15-40min., and increased them up to 700m high. During the fourth stage since April 11, continuous 500-
1,000m high vapor plumes with oscillation have predominated at vents which had already opened. Some of
them were accompanied by small explosions. Rhythmical activities of plumes were detected. During the third
stage and the beginning of the fourth stage, the two vent systems show complementary activities: one vent
has a high activity, while the other vent has a low activity generally. It suggests the existence of a multi-vent

interaction through stress due to high hydrothermal pressure among craters at the shallow level.
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Fig. 2 (a)Summary of the evolution of volcanic
plumes of Usu 2000 eruption. The evolution
process is divided into four stage. Data on
March 31 are from Meteorological Agency
(2000) and those during April 1 to 5 are from
Geological Survey of Hokkaido (2000). (b) the
variation of volcanic plumes (ash plume, muddy
water jet, and vapor plume).
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Fig.3 Ash plume at K-A crater of Konpira volcano. A pho-
tograph taken from a helicopter at 15:00 on April 6.
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Fig.4 Time series diagrams of volcanic plume heights
from the craters at the western foot of the
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foot of Konpira volcano on April 6 and 7. Ash plume
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from K-A crater of Konpira volcano (KA) and ash
plume from one of craters of the Nishiyama vol-
cano (N). Ash plumes from K-A crater occurred at
an irregular interval; some of them grew progres-
sively 800m high.
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Fig. 5 Height correlation between plume height from K-A
crater of Konpira volcano (KA), and that from craters at
the western foot of Nishiyama volcano (N) on April 6. Data
are from Fig. 4. This example represents not so good cor-
relation in plume height.
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Fig.6 Cock's tail jet from a new vent at the western foot of the
Nishiyama volcano. A photograph taken from a helicopter at 10:
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Fig.9 Height correlation between plume height from K-A
crater at the western foot of the Konpira volcano (KA),
and that from a crater at the western foot of Nishiyama
volcano (NL) on April 9 and 10. Data are from Fig. 8.
This example represents good correlation in plume
height.
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Fig. 10 Time series diagrams of volcanic plume heights from

the craters at the western foot of the Nishiyama volcano and
from those at the western foot of Konpira volcano on April
11, 12 and 13. Vapor plume from K-A crater (KA), and vapor
plume from K-B crater (KB) of Konpira volcano, and vapor
plumes from two vents of Nishiyama volcano (NL, NR). On
April 11, only vapor plumes appeared from K-A crater at the
same interval as those during the period of April 8-10. Dur-
ing April 13, vapor plume with long wave components as
well as pulse components were observed. There has been
still a tendency of complementary plume activity.
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Fig. 11 Height correlation between plume height from K-A
crater of Konpira volcano (KA), and that from a crater at
the western foot of Nishiyama volcano (NL) on April 12.
Data are from Fig. 10. Plumes height from K-A crater
more than 600m high show complementary correlation
to plume height at the western foot of Nishiyama volcano.
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Fig. 12 White vapour plumes from craters at the western
foot of Nishiyama volcano and from those at the west-
ern foot of Konpira volcano. A photograph taken from
the road above the Abuta tunnel at 12:00 on April 25.
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