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Volcanic Activities at Mt. Hakone (from February, 2019 to November, 2023)
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Hot Springs Research Institute of Kanagawa Prefecture
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Fig. 1 Location map of stations developed by HSRI.
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Fig. 2

1, 2019 to November 30, 2023.

Distribution of hypocenters of earthquakes in Hakone volecano in the period from February

Grey and black circles show earthquakes occurred in the period of February 2019-June

2021, July 2021-November 2023, respectively.
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Relocated hypocenter distribution by using the double-difference method in the period from February
1, 2019 to November 30, 2023.

We used the differential arrival times determined from manually picking data and cross-correlation analysis.
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Fig.4  Tiltmeter data in the period from February 1, 2019 to November 30, 2023.
Vertical arrows show sensor replacement or maintenance of instrumentals. Horizontal arrows show data

missing periods due to site maintenance.
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Baseline change of the GNSS observation in the period from February 1, 2019 to November 30, 2023.
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Fig. 6 Time variation of ground water level in the period from February 1, 2019 to November 30, 2023.
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Fig. 7  Locations of the craters, fumaroles and observation point (15-2).
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Volcanic gas ratio in the atmosphere near the fumarole 15-2 (measured by passive detector tube).

The yellow hatch indicates the period of Volcanic Alert Level 2. The ratio of magmatic gas (SO, and

HCI) to the hydrothermal gas (H2S) showed a significant increase before and after the announcement of

Volcano Alert Level 2 on May 19, 2019, followed by a gradual decline. However, after a spike of

increase in May 2023, it remained high until the end of that year. The magmatic gas ratio seems to have

been decreasing since the beginning of 2024.
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Sulfur dioxide (SO») emission rate (tons/day) at Owakudani, Hakone Volcano, Japan.

Circles indicate average emission rates, and bars indicate error ranges. In August and September 2023,
the average emission rates exceeded 40 tons/day for the first time since 2017, when the Hot Spring
Research Institute began continuous observations, but emission rates exceeding 100 tons/day, which
were observed by the Japan Meteorological Agency immediately after the 2015 eruption, have not been

observed since 2017.
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