Towards global standardization and automation in volcano monitoring: Enhancing eruption forecast, data access, and capacity building
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Abstract
Advancing volcano monitoring requires standardized methodologies, automated data processing, and strengthened capacity for data interpretation. This project, supported by the NRFi Singapore initiative, addresses these needs by leveraging open-access datasets from volcanoes worldwide, particularly long-term seismic waveform archives, and integrating them into automated workflows. These workflows improve analytical efficiency, reduce human error, and enable near real-time data processing. Standardization ensures data comparability across volcanoes, supporting robust analysis, better understanding of volcanic processes, and improved eruption forecasting.
At the core of this effort is the development and data integration into WOVOdat (wovodat.org), the World Organization of Volcano Observatories database, which centralizes volcanic unrest data including seismic, deformation, gas, and thermal records from global monitoring networks. WOVOdat is complemented by the Global Volcano Monitoring Infrastructure Database (GVMID), which catalogs metadata on monitoring stations and instruments. Together, these open-access platforms provide a rich repository for comparative analysis and probabilistic eruption forecasting. Contributions and collaborations from volcano observatories and institutions worldwide are actively encouraged.
To enhance data accessibility, a new web service tool and API interface have been developed, enabling users to query, retrieve, and integrate WOVOdat data into their own environments. The project also emphasizes capacity building through open-source tools and hands-on training for students and observatory staff, with feedback loops informing ongoing tool development and validation.
Through automation, open science, and international collaboration, this initiative fosters a global framework for volcano monitoring, enhances decision-making during crises, supports hazard mitigation, and builds resilience against volcanic hazards.
