
Chapter 1 – Tsunamis generated by volcano activity and instability

-> background information on the physical phenomena associated with each identified possible tsunami 
source in a volcanic setting
-> references on historical and recent case-studies. 



Nb – similar tables are provided for pyroclastic flows, underwater explosions, and atmospheric forcing (HTHH-type).





List of 89 potentially tsunamigenic volcanoes established upon precise criteria.

1. Volcano was active during the XXth or XXIst centuries.

2. It belongs to one of the following types of volcanoes:

A- It is a steep-flanked stratovolcano whose main eruptive centre is located less than 7 km from the coast
(sea or lake). Typical examples: Stromboli, Soufrière Hills.

B- The volcano belongs to a complex of eruptive centres in a partly submerged caldera. A distinction can be
made between caldera lakes (e.g. Taal, Philippines), calderas opened to the sea (e.g. Rabaul, PNG) and 
submerged calderas with emerged eruptive centres (e.g. Krakatau, Indonesia).

C- It is a submarine volcano with shallow-water vents, whose activity and flank instability are clearly
potential sources of tsunamis, as demonstrated by the HTHH eruption in 2022.

D- It is a shield volcano (ocean island) showing evidence of flank deformation, such as Kilauea volcano in 
Hawaii, and Piton de la Fournaise in Reunion Island.

3. Additional volcanoes were added to the list, based on suggestions found in the questionnaires 
sent to volcano observatories.







List of potentially tsunamigenic volcanoes -> GIS database



Next step to be completed soon: adding possible source (e.g. landslide, explosion) of tsunami for 
each volcano (from table 6).



Chapter 2 – Numerical modeling of volcanic tsunamis

1. General consideration of model applications for volcanic tsunamis

• Complex sources (different fluids, fast processes, phase-shifts) = sophisticated models = high computational cost
• Shorter wave length compared to earthquake-induced tsunamis -> faster attenuation -> local tsunamis
• Short time to forecast -> real-time applications are thus challenging
• How far can we go in the approximation in order to save time?

2. Tsunami generation and initialization modeling: the most challenging phase

 Instantaneous initialization : tsunami happens rapidly compared to the shallow water wave speed
E.g. underwater explosions, caldera collapse (not realistic)

 Finite time initialization : forcing happens over a specified time at the start of the modelling
• Ground deformation : sea floor motion as a forcing term. E.g. submarine landslide, caldera collapse.
• Multi-layer models : all fluids are modelled as separated layers + interactions. E.g. subaerial landslides, pyroclastic flows.
• Ongoing forcing by a pressure anomaly, such as Lamb waves produced by large explosions in the atmosphere.

3. Tsunami propagation modeling
Most propagation models are suitable, but dispersive effects are important -> Boussinesq approximation often required.

4. Tsunami inundation modeling
Similar to any long wave inundation, but distribution of wave runups is similar to landslide (local) tsunamis (except HTHH-type)
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