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Abstract text:

Inhabited volcanic islands represent a major challenge to risk management: communities are often located near active craters, thus potentially within range of multiple hazards, while proximity to coastline raises questions about crisis response (e.g., evacuation) and the possibility of secondary hazards like tsunami.  Island volcanoes with long quiescence and short-lived precursors to paroxysm mean that warning and response periods may be only hours. Sangihe Besar, an island in East Indonesia, is home to the active Awu volcano which encompasses these complexities. Through its history of phreatic and phreatomagmatic eruptions, Awu has caused fatalities from volcanic flows and tsunami. Awu recently entered a new period of unrest, reigniting concerns about potentially hazardous eruptive scenarios. We show how scenario-based modelling can limit the spatial range and intensity of eruptive hazards, which may in turn inform risk reduction strategies for Awu’s population. We use an ‘impacts-focussed’ approach to deal with large epistemic uncertainties, modelling column-collapse pyroclastic flows across a broad parameter space to identify the minimum eruption source parameters (ESPs) that could generate sectoral impacts. We explore how model outputs may complement existing hazard maps and overlay available exposure datasets to evaluate potential inundation of populated areas. We discuss our work in the context of Awu’s previous fatal eruptions, the rapid acceleration of which provoke questions about how warnings and coordinated response can be optimized in eruptive situations with a very limited time window from onset to climax. 
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