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1. Purpose of the Observation

Distributed Acoustic Sensing (DAS) technology, which utilizes existing submarine fiber-optic communication
cables as sensors, is a promising method for volcano monitoring. This technology makes it possible to capture
vibrations in real-time along tens of kilometers of the cable at an extremely high spatial resolution of a few meters,
without deploying a large number of expensive ocean bottom seismometers.

The objective of this experiment is to conduct DAS observations on an active submarine communication cable in
Tonga, without interrupting data traffic. This is achieved by using wavelength-division multiplexing (WDM)
technology, which allows both communication and observation optical signals to coexist on a single fiber. A further
aim was to deploy a temporary seismic network simultaneously to investigate the subsurface structure by receiving
airgun signals, fired near the HTHH (Hunga Tonga-Hunga Ha‘apai) volcano, with both the DAS system and this
network. This observation was conducted as a joint research project with the Tonga Geological Services.



2. Methods

A DAS interrogator unit was installed at the submarine cable landing station in Tonga, and observation started on
August 21, 2025. This instrument enables DAS observation over 60 km from the landing station without interrupting
communications. Data from earthquakes, including volcanic events, and the airgun signals were acquired using the
submarine cable laid along the Tongan volcanic arc.

Additionally, three temporary seismic stations were installed in Tonga to improve the accuracy of hypocenter
determination from the DAS observations.

3. Results

After the observation started, we successfully captured both the artificial seismic waveforms from the airgun survey
and natural earthquakes clearly on the section of the submarine cable closest to the HTHH volcano, as planned.

Through this practical training, I gained hands-on experience in conducting geophysical observations in a foreign
country. Furthermore, discussions with international researchers provided a valuable opportunity to cultivate the
essential skills and diverse perspectives required to conduct international collaborative research.
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Installation of the temporary seismic station on Nomuka Island (left), and a group photo with staff from the Tonga
Geological Services, our counterpart for this research (right).



