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Figure: Conceptual framework 
for volcanic risk assessment 
to inform loss modelling and 
crisis management.
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The Pacific is one of the most natural disaster prone regions on Earth. To date, the 
Pacific Catastrophe Risk Information System (PacRIS) has provided a significant 
improvement in the quantification of risk for tropical cyclones, earthquakes and 
tsunami. Volcanic risk, while identified as a significant hazard, was not included in the 
current PacRIS. Due to advances in understanding and knowledge, we recommend that 
a pilot programme be undertaken focussing on Solomon Islands and/or Vanuatu to 
provide proof of concept for volcanic hazard risk modelling.

The figure below outlines a preliminary framework that can be applied to volcanic risk 
modelling for risk assessments, crisis management and loss modelling. A long-term 
and short-term framework is proposed, using a probabilistic assessment, with each 
approach being applicable to differing contexts based on users’ requirements. Each box 
illustrates individual components which can be combined within a proposed tool making 
use of the current PacRIS framework to enable integrated disaster risk reduction.

Both long and short term assessments involve development of probabilistic volcanic 
hazard assessments (PVHA). The short-term PVHA looks at changes in monitoring 
data and how these can identify changes in the likelihood of an eruption. Short-
term PVHAs typically consider a timeframe of less than 30 days. Updates from the 
monitoring data are recorded by scientists with instrumentation in the region, e.g., 
Vanuatu Meteorological Geohazards Department (VMGD) or the Institute of Geological 
and Nuclear Science (GNS) from New Zealand, which provides support to some Pacific 
Islands. Long-term assessments typically look at past volcanic activity and return 
periods to establish an eruption likelihood. This is commonly obtained through past 
research published in literature, and local understanding. Long-term assessments 
typically use timeframes of one year or more. Combining a short and long-term PVHA 
with an understanding of modelled hazard extents produced during an eruption  



(e.g. ballistics, tephra, pyroclastic density currents) provides a more 
detailed hazard assessment incorporating phenomena likelihood along 
with footprints, and can be applied within a risk assessment. 

Quantitative risk assessments can inform risk treatment strategies by 
identifying thresholds for prioritisation measures. These can be carried 
out following the current PacRIS risk assessment framework. Risk to life 
assessments can be conducted for use in a crisis and developed from 
observed volcanic activity using a short-term PVHA. Land-use planning 
and infrastructure damage can be informed by applying a long-term 
PVHA. Cost-benefit analysis can be employed to determine when to apply 
risk mitigation measures, using exceedance thresholds. It compares the 
cost of action with the losses that would result from no action, and has 
been used in previous volcanic risk studies to identify economically viable 
risk mitigation strategies, focusing on whether and when to evacuate.

Quantitative models combine available and relevant information to provide  
quantitative outputs to support decision-makers making high-stakes  
decisions. The use of quantitative tools can reduce the potential for bias  
that often has no quantifiable evidence-based justification. Recently, there  
has been a movement towards exploring quantitative methods for volcanic  
risk management decision-support, such as in Auckland, New Zealand.

Increased use 
of probabilistic 
assessments 
and innovations 
for effective 
decision making

Key people within the T+T team

Alec Wild - Natural Hazards specialist
Quantitative volcanic hazard and risk 
modeller for assessing losses and 
crisis decision-support.

Bapon Fakhruddin - International 
disaster risk reduction and hazard 
modelling expert 
Advisor to UN on natural hazards  
and climate change.

James Hughes - Infrastructure  
risk and resilience specialist
Natural hazard infrastructure risk  
and resilience advisor.

Richard Reinen-Hamill – Natural 
hazard and resilience specialist
Natural hazard, risk and resilience 
advisor.


