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Abstract:
A new risk ranking methodology (VRR) has been applied to 57 active and potentially active volcanoes in the Southern Volcanic Zone of the Andes (SVZA), located between Chile and Argentina. This methodology utilizes a new framework for constructing open-source regional databases that account for multiple categories of critical assets within a multi-hazard volcanic context. The sources and data quality are evaluated using a scoring system and a qualitative scale. Additionally, the methodology assesses the uncertainty associated with data availability. The ranking considers four risk factors: hazard, exposure, vulnerability, and resilience. Depending on the overall objective of the study, the analysis can be conducted using a combination of two, three, or all four factors. The application of the new VRR generates various outcomes tailored to the needs of decision-makers, providing three levels of analysis: 1) The volcanic threat, which accounts for the hazard and exposure factors (2-factor VRR); 2) The relative volcanic risk, which considers the hazard, exposure, and vulnerability factors (3-factor VRR); and 3) The degree of resilience surrounding a volcano, which incorporates all four factors (4-factor VRR). The resilience factor specifically evaluates the presence or absence of mitigation and response measures around a volcano. Thus, the 4-factor VRR emphasizes volcanoes that have measures in place to promote preparedness and enhance capacity while also identifying those that may require more attention. The VRR facilitates the identification of the highest-threat volcano, the relatively highest-risk volcano, and the volcano that involves the development of regional-scale mitigation strategies independent of borders.
