
RISK AND UNCERTAINTY ASSESSMENT FOR

NATURAL HAZARDS

Recent natural disasters remind us of our society’s increasing vulnerability to the conse-
quences of population growth and urbanisation, economic and technical interdependence,
and environmental change. Assessment of risk and uncertainty is crucial for natural hazard
risk management, both in the evaluation of strategies to increase resilience, and in facilitat-
ing risk communication and successful mitigation.

Written by some of the world’s leading experts on natural hazard science, this book
provides a state-of-the-art overview of risk and uncertainty assessment in natural hazards.
Using clearly defined terminology, it presents the core statistical concepts in a unified
treatment applicable across all types of natural hazards, and addresses the full range of
sources of uncertainty: from sparse and noisy measurements to imperfect scientific and
societal knowledge and limited computing power. The role of expert judgement and the
practice of uncertainty elicitation are discussed in detail. The core of the book provides
detailed coverage of individual hazards: earthquakes, volcanoes, landslides and avalanches,
tsunamis, weather events such as flooding, droughts and storms (including the consequences
of climate change) and wildfires, with additional chapters on risks to technological facilities,
and on ecotoxicological risk assessment. Concluding chapters address the wider context of
risk management, studying societal perceptions of natural hazard risk and human responses.

This is an invaluable compendium for academic researchers and professionals working in
the fields of natural hazards science, risk assessment and management, and environmental
science, and will be of interest to anyone involved in natural hazards policy.

jonathan rougier is a Reader in Statistics at the University of Bristol. He specialises in
uncertainty assessment for complex systems, notably environmental systems such as cli-
mate and natural hazards. He has made several important contributions in the statistical field
of computer experiments, including general approaches for representing model limitations,
informal and formal approaches to model calibration and multivariate emulation for expen-
sive models such as climate models. Dr Rougier’s recent and current collaborations include
climate prediction and palaeo-climate reconstruction, ice-sheet modelling and sea-level rise
and inference for dynamical systems such as glacial cycles, avalanches and hydrocarbon
reservoirs.

steve sparks is a Professorial Research Fellow at the University of Bristol. He is a
volcanologist with interests in hazard and risk assessment, and his research includes the
physics of volcanic eruptions and fluid dynamics of hazardous volcanic flows. He is the
world’s most highly cited scientist in volcanology and a former President of the International
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Association of Volcanology and Chemistry of the Earth’s Interior. Professor Sparks has been
involved in hazard and risk assessment with advice for governments for volcanic emergen-
cies, including during the eruption of the Soufrière Hills Volcano, Montserrat, and the
emergencies related to volcanic ash from Iceland in 2010. He was on the planning commit-
tee of the International Research into Disaster Reduction of the International Council for
Science (ICSU), and is currently joint leader of the Global Volcano Model project.

lisa hill is a Research Manager at the University of Bristol and also works as an
independent researcher. She has worked with researchers to explore the interface between
environmental science and social science for many years, initially at the UK Research
Councils, and later at the University of Bristol. Dr Hill’s research interests are in human
geography, archaeology and the environment, using non-representational theory to explore
relations between people and the material world, particularly in the context of post-industrial
and post-disaster landscapes.
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Preface

This collection originated in a scoping study commissioned in 2009 by the UK Natural
Environment Research Council (NERC) on uncertainty and risk in natural hazards. This
study brought together natural hazards experts and specialists in uncertainty assessment,
perception and communication, in compiling a report with sections that covered each of the
major hazards, cross-cutting themes and related but non-hazard risks. It found that there was
a substantial opportunity for greater integration in natural hazards risk assessment, both
horizontally, across hazards which shared common features, and vertically within a hazard,
from the hazard event itself, to risk assessment and decision support. More recently, the
study members have updated their contributions, to provide more detail than was possible at
the time, and to take account of more recent progress. This volume is the result.

Jonathan Rougier
Steve Sparks

Lisa Hill

Cabot Institute
University of Bristol, UK
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