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Publishable Summary 

Preparing for Extreme and Rare Events in Coastal Regions (PEARL) is a four year project which 
involves 24 international partners. The main goal of PEARL is to develop adaptive, sociotechnical 
risk management measures and strategies for coastal communities against extreme hydro-
meteorological events minimising social, economic and environmental impacts and increasing the 
resilience of Coastal Regions in Europe. 
 
To achieve its main goal, PEARL adopts a holistic risk management approach, based on the 
following three premises: 
 

 First, risk management is a sociotechnical process, which cannot be studied by separating 
social and technical processes (i.e., parts) and designing them in isolation. 

 Second, the relationships between the parts are mutual, emergent, dynamic and nonlinear 
and are guided by the self-organising capacities of each part and the (unpredictable) 
dynamics of their coevolution. 

 Third, the process of strengthening any kind of flood risk mitigation measure (such as 
forecasting, prediction and early warning capabilities) should be understood and studied 
within the context of the larger flood management process which depends on interactions 
with other sub-processes at different levels. 

 
The project is structured around 8 Work Packages (WPs) 
 
WP1 Aims to develop an understanding of the formation of vulnerabilities and risks in coastal 
regions by applying the extended FORIN (Forensic Investigations of Disasters) methodology and 
developing the vulnerability assessment framework. It addresses all possible root causes and their 
interdependencies in order to provide the basis to develop a framework for the holistic risk 
assessment work.  
 
WP2 is focusing on novel methods and tools for hazard assessment considering scenarios of 
extreme events, climate change and individual and coinciding events.  
 
WP3 is concerned with methods for the holistic assessment of risk due to individual and coinciding 
(or multiple) hazardous events.  
 
WP4 deals specifically with advances in early warning systems, methodologies and tools. It also 
addresses different sources of uncertainties and the ways of how to approach uncertainty analysis.  
 
WP5 aims to identify resilient strategies (i.e., protection, short- and-long term adaptation and 
mitigation strategies) and develop a knowledge base of existing and novel strategies and 
measures and the associated tools for their evaluation and assessment. It focuses on decision 
support for policy development and work on science-policy interfacing with an emphasis on risk 
governance.  
 
All the developed concepts, methodologies and tools will be tested and demonstrated in the case 
study work being coordinated in WP6. WP6 is also concerned with efficient data storage and 
management. It builds upon the existing EU initiatives and Directives for the management of data 
infrastructure as well as the experience and data infrastructure developed within previous projects.  
 
WP7 focuses on dissemination and outreach, supporting an international knowledge and practice 
community, while fostering clustering activities with other projects.  
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WP8 deals with project management and coordination aspects, with direct input from a selected 
team of high profile international collaborators and advisors. 
  
Good progress has been made across the project and work packages, in relation to the 
deliverables and milestones.  
 
In WP1, the RRCA framework integrates the FORIN approach of assessing the root causes of 
disasters and the UNU methodology for the vulnerability assessment. The overall approach has 
been documented in deliverable 1.2 as a source book or a guideline document that can be applied 
elsewhere. The RRCA framework connects historic, societal and governance developments and 
contemporary risk processes in the context of small scales but with high local impact in relation to 
coastal flood disasters, going beyond the state of the art of both vulnerability assessment and root 
cause assessment. This approaches has been integrated into deliverable 1.3 with application in 
three case studies (Genoa in Italy, Rethymno in Greece and St Maarten). 
 
In WP2, a new coupled model was used to investigate regional sea level rise and changes in the 
statistics of extreme sea level events in transient climate simulations for European coasts has been 
developed. Within the PEARL modelling chain, the output from this coupled model is used to drive 
high resolution models by the project partners. Also, a considerable progress has been made with 
the development of a novel high resolution atmospheric model. The model is being used to 
investigate extreme precipitation events in some of the selected case studies.  
 
As part of WP2, an open source 3D unstructured mesh ocean model has been developed.  The 
tool developed allows accurate and computationally efficient representation of complex forms. This 
model has been used for the simulation of different hazard scenarios, considering extreme rainfall 
events, extreme sea surge events, and a combination of extreme rainfall and sea surge. 
 
In WP3, the Risk Assessment Framework and onTology (RAFT) was completed and documented 
as part of deliverable 3.1. The framework is further enhanced with the development of methods 
and tools to assess different components of risk.  Land use maps were produced for Genoa, 
Marbella and Ayutthaya. The land use models enable assessment of future urbanisation scenarios. 
For the study area of Rethymno, NTUA has produced the future urban growth scenarios by 
applying a reengineered Cellular Automata (CA) model equipped with fuzzy interface.  
 
A new model for economic damage assessment has been developed and it deals with direct and 
indirect damages. The root causes of indirect tangible damages have been identified, which 
include business interruption, traffic disruption, public services interruption, and the relocation of 
evacuees.  Data collection for the calibration and validation of this model is underway.  
 
Improvements of the health impacts model has been undertaken by completing the coupling 
between a 1D/2D flood model, water quality and health risk model. This extends and improves the 
earlier version of the same model. From this model, temporary- and spatially-varying estimates of 
health risks can be obtained. Also, new pathogens relevant to EU countries have been 
incorporated and demonstrated in one of the EU case studies (Greve, Denmark) and in one of the 
international case studies (Ayutthaya, Thailand)   
  
The work concerning development of an Agent Based Model for institutional analysis is 
progressing. The model structure has been defined and the code has been developed within 
Repast Symphony environment.  These new developments are being tested on the case of Saint 
Maarten and on one of the EU case studies (Genoa, Italy).  
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The assessment of risk from combined events, considering the hydraulic modelling and the 
location of key assets and infrastructure has been conducted in all EU cases and this work forms 
part of deliverable 3.4. 
 
In WP4, significant progress has been made in the development of Flood Early Warning Systems 
for Coastal Regions for the three case studies: Greve in Denmark, St Lucia in the Caribbean, and 
the Elbe Estuary in Germany. The developments concerning these sites are on-line and 
operational. 
 
A real-time flood forecast model has been developed for Greve. The model consists of an urban 
drainage model for the sewer system, and a hydrodynamic storm surge model for the coastal area. 
The two models are linked dynamically and exchange information about flow and water levels in 
real time. For St Lucia, a model has been instantiated and it includes precipitation forecasts, river 
flow and the coastal system. An early warning model has also been established within the 
KALYPSO framework at the Elbe estuary.  
 
To assess the potential for faster simulations, tests have been undertaken using Graphical 
Processing Units (GPUs) for the Greve case study, and this work has achieved promising results. 
 
Guidelines for uncertainty propagation analysis have been written and close to finalisation. 
 
A prototype smart phone apps have been developed for dissemination of warnings and the 
collection of flood data (PEARL Water Detective). The app has been tested in Greece and it is 
available to all PEARL partners and also publicly via the google app store.  
 
In WP5, the progress with stakeholder engagement is underway. Guidelines have been developed 
for the PEARL case study partners to work with stakeholders within their case study areas and the 
partners are working within the Learning and Action Alliances. 
 
A framework for strengthening resilience and coping capacities in coastal areas has been 
developed and documented in deliverable 5.2. The framework takes into account different 
indicators for assessing flood resilience. A theoretical explanation with description of methodology 
is given in deliverable 5.2 and it also includes description of a web-based tool PEARL FRI TOOL 
adapted and created for stakeholders to use. The second part of this report describes five case 
study areas where the FRI methodology was applied.  
 
Development concerning intelligent knowledge base, which represents a comprehensive 
repository of resilience measures and strategies, is at the final stage. The site is on-line and 
operational. A generic approach has been incorporated which can easily be adapted to any 
conceptual data model. The total of 113 resilience measures have been included along with their 
attributes.  
 
In WP6, a metadata catalogue was developed for the case studies and it includes all relevant data 
to facilitate the work in other work packages and in particular the development of different models. 
A summary report on the assessment of risk in all EU case studies is almost complete and the 
lessons learned are being documented. 
 
Within WP7, the project has developed its internet presence and identity (http://www.pearl-fp7.eu/). 
It provides general information about the project, displays the main achievements and products of 
each WP and case studies, and presents the latest news. It also contains links to related projects 
under the European Union's Seventh Framework Programme for Research, Technological 
Development and Demonstration, such as RISC-Kit and ASTARTE.  
 

http://www.pearl-fp7.eu/
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The website also includes links to connect to the PEARL Group Space on the IWA Connect site, 
the meta data catalogue and the tools and platforms that are being developed within PEARL. 
 
WP8 deals with the project management and coordination activities. Several procedures have 
been defined for monitoring and dissemination of the information. During this reporting period there 
were no amendments to the consortium agreement. The PMG is continuously facilitating 
collaboration and communication between different partners to ensure that the progress of different 
tasks, scientific relevance of the project, financial viability, gender equality, etc., is in compliance 
with the EC principles and regulations.  
 
 

 


