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AGITHAR main objectives

• Assess current approaches in tsunami hazard and risk 
assessment, and evaluate them quantitatively by means of 
common metrics and benchmarks;

• Determine gaps in scientific knowledge, methodological 
approaches and tools in order to achieve robust tsunami 
hazard and risk assessment across a variety of tsunami 
sources, including earthquakes, landslides, volcanoes, and 
meteorological events;

• Derive and agree on best practices and standards for 
probabilistic tsunami hazard and risk assessment, through 
discussion by a large group of practitioners;

• Identify issues and challenges to orient future research;

• Disseminate the acquired knowledge among hazard and risk 
practitioners and end-users.



Why a cookbook?

• PTHA/PTRA is relatively new and developing fast
• PTHA/PTRA is characterized by several workflows, more complex than seismic

analogies
• Still a need to establish best practices for PTHA/PTRA to

• Support scientists working in the field
• Improve reliability of studies applying such methods

Cookbook format allows us to
• Present the different “ingredients” individually, and then present various ways of 

combining the ingredients into a “recipe” that will lead to a meaningful hazard or 
risk assessment.

• Give overview of existing methods
• Unify the descriptions of workflows
• Make best practices examples available to the community
• Provide background information to stakeholders



The work process

• Structure and ToC developed during AGITHAR meetings (Malaga, 
June 22 and Prague, Sep 22)

• Writing groups w. chapter responsible for each chapter/recipe
• 8 editors contribute, support and review
• Planned submission spring 2024 w. open access publication late 2024



Tsunami sources

Grezio et al., 2017



Main steps/elements of PTHA/PTRA



Cookbook structure

Part 1: Ingredients
• Introduction (Sørensen et al.)
• Frameworks in tsunami hazard and risk assessment (Zamora et al.)
• Source selection and their activity rates (Løvholt et al.)
• Source modelling (Løvholt et al.)
• Hydrodynamic modelling (Behrens et al.)
• Exposure modelling (Salgado-Gálvez et al.)
• Vulnerability modelling (Baiguera et al.)
• Communicating tsunami risk and uncertainties (Kalligeris et al.)
• Final remarks (Behrens et al.)

Part 2: Recipes
• 25 recipes describing implementations of PTHA or PTRA workflows



Frameworks for tsunami hazard and risk assessment (Ch. 2)

FW1: Probabilistic tsunami risk assessment
FW1A: Fully simulation-based risk assessment
FW1B: Simulation-based hazard convolved with vulnerability and loss using 
numerical integration
FW1C: Incorporation of dynamic processes with time dependency: tidal and 
sea level variations
FW1D: Working on a limited number of scenarios

FW2: Tsunami risk assessment with special focus on indicator-based vulnerability 
assessment 

FW2A: Indicator-based physical vulnerability assessment
FW2B: Indicator-based social (or multi-dimensional) vulnerability assessment

Tsunami data and observations in PTHA



Source selection and their activity rates (Ch. 3)

Three steps for each of the four source types



Source modelling (Ch. 4)

How can we numerically
represent the source
(top – subduction zone
EQ) and tsunami 
initiation (bottom –
submarine landslide)



Hydrodynamic modelling (Ch. 5)

www.air-worldwide.com

Initiation – Propagation – Shoaling - Inundation



Exposure modelling (Ch. 6)

Human exposure – built environment - assets



Vulnerability modelling (Ch. 7)

Empirical – Analytical – Indicator based
vulnerability



Communicating tsunami risk and uncertainties (Ch. 8)

Advice to scientists on
tsunami risk communication
with and to different 
audiences



The «recipes» 25 recipes covering the different aspects of 
PTHA and PTRA
Developed with a similar structure for all 
recipes for to allow reader to quickly get
an overview and find specific information.



The recipes



Thank you for your attention!

For questions, please contact
mathilde.sorensen@uib.no
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