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Abstract:
Pyroclastic Density Currents (PDCs) are among the most lethal volcanic hazards, responsible for thousands of fatalities globally. Recent events at Merapi (2010), Sinabung (2014–2016), Fuego (2018), and Semeru (2021) emphasising the continued threat that PDCs pose to human life. Due to high uncertainty in PDC behaviour, quantifying PDC hazards remains a challenge in disaster risk reduction, making efforts to minimise human exposure and vulnerability essential. Analysis of data on fatalities from past PDC events can improve our understanding of PDC impacts across different flow types, magnitudes, and volcanic contexts. In particular, the spatial relationships between flow paths, population locations and evacuation routes influence the outcomes. This study presents a global review of PDC-related fatalities to better understand the conditions that increase human vulnerability and the need for effective early warning strategies. A comprehensive dataset was compiled by reviewing scientific literature, eruption records, maps, media reports, and official sources. Preliminary results indicate that from 1500 to 2025, at least 96 eruptions worldwide resulted in PDC-related fatalities. Among these 96 incidents, 66 were located in East-Southeast Asia and Oceania. The deadliest event was Mount Pelée in 1902, with over 28,000 fatalities, while the 1883 Krakatau eruption caused deaths up to 40 km from the vent, showing the wide impact of PDCs. By analysing flow paths, geographic conditions, population distribution, and evacuation routes, this work aims to inform more inclusive early warning approaches and evacuation planning for PDC hazards.

