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Changes in strain associated with small seismic activity in Hakone from June to
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Fig.1 Location of Hakone(triangle) and peripheral stations(circles). Very small swarm activity
occurred in Hakone region from June to September, 2001. Solid and open circles show

the stations of volume strainmeters and the GPS stations of the Geographical Survey
Institute, respectively.
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Fig.2  Seismic swarm activity in Hakone from June 2001. Left: epicentral distribution, Right-top: space-time distribution along A-B, Right-middle:

depth- time distribution, Right- bottom: M-T diagram. Hypocenters were determined by JMA.
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Observed results in strain and groundwater from January to October 2001. Top: outputs from

Double Coaxial Borehole Strainmeters at Odawara, the second: output from strainmeter at
Yugawara, the third:

dilatation deduced from GPS tripartite, the fourth: daily number of

seismic events (JMA), the fifth and sixth: outputs from thermometer and pressure gauge in

the groundwater of Yugawara well, bottom: daily precipitation at Ajiro.
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Strain at Yugawara
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Fig.4 Observed strain and seismic activity from June to October 1994. Top: output from
strainmeter at Yugawara, middle: M-T diagram for the seismic activity in Hakone, bottom:
daily precipitation at Ajiro. Clear decrease of strain in the mid-September was possibly
influenced by rainfall. Apparent strain changes in the period of seismic activity in the late
October amount to 0.1 micro-strain at most.
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Fig.5 Observed results in strain and groundwater from 1994 to 2001. Top: outputs from Double
Coaxial Borehole Strainmeters at Odawara, the second: output from strainmeter at
Yugawara, the third: dilatation deduced from GPS tripartite, the fourth and fifth: outputs
from thermometer and pressure gauge in the groundwater of Yugawara well, bottom:
cumulative precipitation at Ajiro with trend subtracted. Vertical broken line shows the
beginning of the seismic swarm activity in Hakone.
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