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Advance in tsunami early warning system for volcanic sources in the Caribbean and adjacent regions
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One of the goals of the UN Decade Ocean Science Tsunami Programme is to ensure that by 2030, actionable notifications are issued for all tsunamis, regardless of their source. While this is already the case for seismic tsunamis, non-seismic sources—such as volcanic eruptions—pose greater challenges due to differences in detection, modelling, and messaging.

In the Caribbean, 14% of historical tsunamis are linked to volcanic activity, compared to 5% globally. Recent examples include the 2021 Saint Vincent and 2022 Hunga Tonga-Hunga Ha'apai eruptions. Other volcanic activity, like Kick’em Jenny (2015–2020) and La Palma (2021), have drawn public attention due to their perceived tsunami threat.

To address these risks, the UNESCO-IOC Intergovernmental Coordination Group for the Caribbean (ICG/CARIBE-EWS) formed a Task Team to develop response procedures. A key proposal involves volcano observatories sending alerts to the regional Tsunami Service Provider (TSP) using a standardized message format called the VONUT (Volcano Observatory Notice for Tsunami Threat). This format is adapted from the aviation-focused VONA bulletin and is issued when a volcano’s alert level changes. Upon receiving a VONUT, the TSP initiates enhanced monitoring of nearby sea level stations and issues alerts if necessary. This modality was tested during the CARIBE WAVE 2023 exercise and will be evaluated again in CARIBE WAVE 26.

Despite these advances, volcano-generated tsunamis remain difficult to predict, model, and monitor. Continued development and testing of protocols are essential to improve early warning capabilities and public safety in volcanic coastal regions.

