FARKILNZ 33 1T 2 BEE HURTR B D 7348
FRRBE " - (PP« B K% 95 P HEE - B E Wk

The classification of earthquake swarm activities in Hakone volcano
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Abstract

Since 2001, earthquake swarm activities have been observed six times in Hakone volcano; ie in 2001, 2006, 2008, 2009, 2011 and

2013. These swarm activities, except for the one in 2011, were accompanied by crustal deformations that were detected by the GPS

observation. Investigating spatial and temporal characteristics of each earthquake swarm activity as well as its statistical feature,

we found that earthquake swarm activity can be classified into three types. The ES1 type is the one observed in 2001, 2006 and

2013, where earthquakes occurred mainly beneath central cones and the activity lasted for rather a long period. The ES2 type whose

seismic activity is mostly confined in the northern part of Lake Ashi and lasts only in a short period was observed in 2008 and 2009.

The swarm activity in 2011, which was remotely triggered, is classified as the RT type. The classification is considered to be helpful

in evaluating and forecasting volcanic activity in Hakone.
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Fig. 1. Seismic activities in and around Hakone volcano in the period from April 1, 1995 to September 19, 2013. (a) Epicentral

map, cross sections of hypocenters in the north-south and east-west directions. (b) Space-time distribution of earthquakes. (c)

Magnitude-Time diagram and cumulative number of earthquakes. Hypocentral data were taken from the catalogue of the Hot

Springs Research Institute.
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Fig. 2. Earthquake swarm activity in 2001 (June 1 through
November 30, 2001). (a) Epicentral map and cross
sections of hypocenters in the north-south and the
east-west directions. (b) Daily number and cumulative
number of earthquakes. (¢) Temporal change in the

focal depth and magnitude.
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Fig. 3. Earthquake swarm activity in 2006 (September 1,
2006 through February 28, 2007). Each map is the

same as that in Fig.2.
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Fig. 4. Earthquake swarm activity in 2008 (September 1,
2008 through February 28, 2009). Each map is the

same as that in Fig.2.
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Fig. 5. Earthquake swarm activity in 2009 (August 1, 2009
through January 31, 2010). Each map is the same as
that in Fig.2.
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Fig. 6. Earthquake swarm activity in 2011 (March 1 through
August 31, 2011). Each map is the same as that in
Fig.2.
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Table 1. The b values for several cut magnitude for each

swarm activity.
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Fig. 7. Earthquake swarm activity in 2013 (January 1 through
June 30, 2013). Each map is the same as that in Fig.2.
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number and number of earthquakes at each magnitude of the range 0.1, respectively. Crosses indicate b values.
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