The future for volcanic loss assessment: Better capturing uncertainties
The purpose of assessing hazardous phenomena is to provoke or inform mitigation actions. A typical assessment pipeline begins with a hazard model that estimates the spatial and/or temporal footprint of a hazard. This is combined with an asset catalogue to determine exposure, followed by a vulnerability model that estimates the impact of the hazard on exposed assets. This impact, or loss, can be measured in terms of absolute fatalities or asset loss, severity of injuries or impact state, damage ratio, loss of function, economic losses, clean-up costs, or many others. Final assessments are often presented as risk maps, rankings, mean/expected loss, or exceedance probability curves. These can be used to demonstrate a need for action, assist decision making towards the most appropriate action, or provide first order estimates for a post-disaster needs assessments (PDNA). However, for volcanic risk assessment, each stage of this pipeline involves significant uncertainty, though this is often only addressed in the hazard component. We present a framework that incorporates uncertainty across all stages and apply it to 40 high-threat volcanoes in Indonesia and the Philippines. Our findings show that average loss estimates can differ by orders of magnitude when full uncertainty is considered, compared to estimates based solely on hazard uncertainty. This suggests that current assessments may vastly underestimate potential losses from volcanic hazards. A key takeaway is the urgent need to improve the understanding and quantification of vulnerability in volcanic risk assessments. Without this, forecasts of impact remain incomplete and potentially misleading.

