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Field-Trip to Rabaul for Observation of Rabaul Volcano Observatory
(RVO) Monitoring Network on Rabaul Caldera.

Suame Ampana, and Fumiaki Kimata

Research Center for Seismology, Volcanology and Disaster Mitigation, Department of Earth and
Environmental Sciences, Graduate School of Environmental Studies, Nagoya University

1. Introduction

The Rabaul caldera is located at 4.271°S and 152.203°E on the north eastern end of the island of New Britain,
in Papua New Guinea (PNG). It has diameter of 9 x 14 km. The eastern side of the caldera is flooded and opens
to the sea. There are two eruption centers within the caldera namely at Tavurvur and Vulcan as shown in
Figure 1. The caldera is monitored with Real-time GPS network, tilt stations and seismic stations. The
monitoring is done by the RVO, which is the branch of the Geological survey of Papua New Guinea (PNG), a
Division of the Department Mining and Petroleum.

2. Volcano Monitoring in PNG

RVO is the only observatory in the country and therefore extends its monitoring work to all active volcanoes
(14) in PNG apart from Rabaul. However, not all active volcanoes are adequately monitored. Even some active
volcanoes are not monitored at all due to lack of funding, instruments and shortage in staffing. In the case of
other PNG volcanoes that are monitored, all data is transmitted to RVO for analysis.

A SEIXMICE]A| HaN
4 TILT STATIGN
H aFS STATION
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Rebanl
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Figure 2. Map showing seismic and volcanic

Figure 1. Map of Rabaul and inset: Map of
PNG

deformation monitoring network on the Rabaul
caldera.

3. Eruptions at Rabaul

Twin eruptions at Tavurvur and Vulcan occurred most recently in 1994, destroying about two thirds of the town of
Rabaul which is located within the perimeter of the caldera leaving five people dead. Now the town has a
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population of about 5,000 people compared to around 20,000 before the 1994 eruption. Most people have been
resettled to the nearby town of Kokopo to the south south-east.

Tavurvur’s activity continued intermittently after the 1994 eruptions up to November 2006 when it had a
significant eruption. Volcanic activity at Tavurvur ceased in November 2009 and continues in quiescent state to
the present. On the other hand, Vulcan ceased in activity after the 1994 eruption and continues in that state to
the present. The height of ash fall and mud in Rabaul town and the vicinity of Tavurvur range between 1 to 2
meters.

4. GPS and tilt stations for Ground Deformation Monitoring

The Rabaul Volcano Observatory Real-Time GPS network consists of the reference station RVO located at
Rabaul Volcano Observatory and the remote stations namely; the VIS station located on Vulcan, station SDA
located on the island of Matupit overlooking Tavurvur and station SPT at Sulphur Point less than 1500 meters
from the central vent of Tavurvur. Communication between the base station and the remote stations is
established via radio modem telemetry. GPS stations are indicated by blue squares on the Map in Figure 2.

The tilt stations consisting of water tube tilt meters are located on Vulcan and the Island of Matupit. Tilt
stations are indicated by yellow stars in Figure 2.

i

Figure 3. Remote GPS Fig 4. The height of ash fall Figure 5. Tavurvur seen from

station (SDA) antenna on (more than 2m) to the its eastern side. Soil erosion is
the roof of a church eastern side of Tavurvur seen imminent in the foreground .

building on Matupit Island. clearly after erosion.

5. Seismic Monitoring

Seismic activity is monitored by seismometers placed at different locations in and around the caldera. There
are seven (7) seismic stations as indicated in Figure 2 by red triangles.

6. Conclusion

PNG has 14 active volcanoes. Not all volcanoes are adequately monitored. Some are not monitored at all.
Rabaul volcano is the best monitored volcano in PNG partly because of a great concern in the possibility of a
large caldera forming event again in the future and the imminent danger it has on the large settlement of
people in the proximity of the volcano. The Rabaul caldera monitoring network consists of Real-Time GPS, tilt
and seismic monitoring.
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