
  

 

 

           
         

This project has received funding from the European Union's Horizon Europe research and 
innovation programme under grant agreement No 101073954 

 

 

 

Deliverable D4.2 

The web-based simulation and 
information service for multi-hazard 
impact chains. First version.   
 

 

 

Revision Organization Date  

Written by University of Twente 28-05-2024 

Checked and approved by RAN & FI & DB 30-05-2024 

Validated and released by University of Twente 31-05-2024 

 

 

 

�5�H�I�����$�U�H�V����������������������������������������������������



   

 

 

 

           
         

Deliverable 4.2. The web-based simulation and information 
service for multi-hazard impact chains. First version.   

This project has received funding from the European Union's Horizon Europe research and 
innovation programme under grant agreement No 101073954 

Information Table 

Deliverable Number D4.2 

Deliverable Title The web-based simulation and information service for multi-hazard 
impact chains. First version. 

Version V2 

Status Final 

Responsible Partner University of Twente 

Contributors 

Cees van Westen, Iqra Naz, Funda Atun, Bastian van den Bout (UT); 
Jon Hall, Sjirk Meijer (RAN); Silvia Cocuccioni (EURAC); Michalina 
Kulakowska (CRS); Bettina Koelle (RCCC); Sonia Matera (DBL); Serge 
Monturat, Beate Kreisel (FI) (with special thanks to Melanie Duncan 
(BGS) and Philipp Ward (VU)). 

Contractual Date of Delivery 31-05-2024 

Actual Date of Delivery 31-05-2024 

Dissemination Level PUBLIC  

 

Abstract 

The overall objective of the PARATUS project and the platform is the co-development of a web-based 
simulation and information service for first and second responders and other stakeholders to evaluate the 
impact chains of multi-hazard events with particular emphasis on cross-border and cascading impacts. This 
deliverable provides a first version of the platform and its components. A central theme in the PARATUS 
project is the co-development of the tools with stakeholders. The central stakeholders within the four 
applications case studies are therefore full project partners. They will be further involved in the 
development of the platform through stakeholder workshops and user consultations.  
The aim of the platform is to have a combined function of a stakeholder hub, with relevant updated 
information on new events, trainings, resources, and opportunity for stakeholders to interact through 
discussion fora and live feed posts; a directory of suitable tools for multi-hazard and risk assessment, and 
the data required for that; as well as tools for disaster risk reduction planning, and serious games.  
Whereas the original idea was to generate a platform exclusively for the PARATUS stakeholders, the 
current platform is aimed at stakeholders in general. The platform is now called Disaster Risk Stakeholder 
Hub, and is hosted on the CMINE (Crisis Management Innovation Network in Europe) platform. The aim is 
to bring together results from all European funded projects dealing with Societal Resilience Societies in the 
SRC cluster of projects, in order to promote its sustainability. The original idea was that the platform would 
have two major blocks: an information service that provides static hazard and disaster information for 
stakeholders (or regularly updated information) and simulation service, which is a dynamic component 
where stakeholders can interactively work with the tools in the platform. These two functions are still 
there but not presented as two individual blocks, as they are interrelated. This is the first version of the 
Hub, and we expect that it may undergo changes throughout the rest of the project, depending on user 
interactions and collaboration with other projects.  
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About PARATUS:  
The PARATUS project aims at increasing the preparedness of first and second responders in the face of multi-
hazard events and to reduce the risks related to impacts on various sectors that result from complex disasters. 
The outcome is to develop a cloud-based Online Service Platform that offers support in reducing dynamic risk 
scenarios and systemic vulnerability caused by multi-hazard disasters. To achieve these objectives, the project 
will perform in-depth assessments of complex interactions between hazards and their resulting impacts in 
various sectors, as well as analyse the current risk situation and study how alternative future scenarios could 
change multi-hazard impact chains. Based on these analysis, scenarios of multi-hazard impacts will be co-
designed with stakeholders and developed in four case study areas (including the Caribbean, Romania, 
Istanbul, and Alpine areas). 
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Executive Summary 
The overall objective of the PARATUS project and the platform is the co-development of a web-based 
simulation and information service for first and second responders and other stakeholders to evaluate the 
impact chains of multi-hazard events with particular emphasis on cross-border and cascading impacts. This 
deliverable provides a first version of the platform and its components.  

A central theme in the PARATUS project is the co-development of the tools with stakeholders. One of the main 
challenges is understanding how the working process of stakeholders can be integrated into a service that is 
both generic enough to be usable in different settings and flexible enough to be applied to a specific situation. 
The central stakeholders within the four applications case studies are therefore full project partners. They will 
be further involved in the development of the platform through stakeholder workshops and user consultations. 
The aim of the platform is to have a combined function of a stakeholder hub, with relevant updated 
information on new events, trainings, resources, and opportunity for stakeholders to interact through 
discussion fora and live feed posts; a directory of suitable tools for multi-hazard and risk assessment, and the 
data required for that; as well as tools for disaster risk reduction planning, and serious games.  

Whereas the original idea was to generate a platform exclusively for the PARATUS stakeholders, the current 
platform is aimed at stakeholders in general. The platform is now called Disaster Risk Stakeholder Hub, and is 
hosted on the CMINE (Crisis Management Innovation Network in Europe) platform, using the HiveBrite 
software tool. The aim is to bring together results from all European funded projects dealing with Societal 
Resilience Societies in the SRC cluster of projects, in order to promote its sustainability. The original idea was 
that the platform would have two major blocks: an information service that provides static hazard and disaster 
information (or regularly updated information) and simulation service, which is a dynamic component where 
stakeholders can interactively work with the tools in the platform. These two functions are still there but not 
presented as two individual blocks, as they are interrelated. This is the first version of the Hub, and we expect 
that it may undergo changes throughout the rest of the project, depending on user interactions and 
collaboration with other projects. 

This deliverable is the accompanying report of the platform and its components. The Disaster Risk Stakeholder 
Hub can be accessed through ‘http://drs-hub.eu’.   

The Disaster Risk Stakeholder Hub (DRS-Hub) contains the following information components: a terminology 
WIKI and links to other platforms developed by Horizon Europe projects with similar objectives; an impact 
chain WIKI which contains the standardized impact chains for a number of historical disasters, and which can 
be queried by users on several aspects; a module linking to hazard and exposure datasets and modelling 
results; a tool guiding users to various resources on risk reduction measures, and climate adaptations, and a 
tool linking to relevant datasets of the case study sites.  

The simulation service contains a series of tools that the users can use to develop new hazard and risk 
information for their own geographic area and develop future scenarios and risk reduction alternatives. The 
following tools are foreseen: an impact chain builder, where users can develop their own impact chain of past 
events, or possible future disaster events, which is used as a basis for quantifying direct damage and prioritizing 
secondary losses in different sectors; the FastFlood and FastSlide tools which will provide  fast estimations of 
multiple hazards and can be used as basis for risk reduction planning; the RiskChanges tool for the 
quantification of losses; a resilience indicator tool; a tool for developing future scenarios and risk reduction 
alternatives; an impact-based forecasting tool; a component for serious games for training with the other 
simulation tools ; and a tool for collaborative planning. The exact number of components, and the final 
structure of the platform will be determined iteratively through a series of stakeholder consultations, following 
a user-centred design. It is important to state here that the design will be a compromise between the 
stakeholder needs of the stakeholders involved in EU funded projects focusing on Societal Resilience. The 
platform will be further developed in a flexible way to be able to cater for stakeholders that work in different 
sectors, geographic settings, and interacting hazards, and at the same time to address (a number of) their 
needs for analysing the impact of compounding and multi-hazard events, with cascading impacts.   
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4. General set-up of the platform  
This chapter gives a first impression of the Disaster Risk Stakeholder Hub.  

The general set-up of the Disaster Risk Stakeholder Hub will evolve over the time, depending on the 
interaction and feedback from Stakeholders, the ongoing collaboration with other projects, and the 
PPARATUS project development. Some new pages may appear later, and existing pages might show 
differently after some time. The changes will be described in the final document. It is important to state here 
that the final design will be a compromise between the stakeholder needs of the stakeholders involved in the 
PARATUS project as project partners, and stakeholder requirements of stakeholders outside of the consortium. 
The platform should be both generic enough to be able to cater for stakeholders that work in different sectors, 
geographic setting, and interacting hazards, and specific enough to address (a number of) their needs for 
analysing the impact of compounding and multi-hazard events, with cascading impacts.   

 

4.1 The Main Page 
Home page includes a main block to access the key components of the project, and two information sectors 
related to upcoming events, and live feed posts, aimed at exchanging information among stakeholders. Special 
attention has been paid to avoid showing the link with the PARATUS project on the main page but to show the 
link with CMINE and the Societal Resilience Cluster instead. The colour scheme is taken from the PARATUS 
website design, though with its base colours. At the top of the page the menu items of the CMINE main page 
are shown, whereas the part under the banner will be the menu items specific for the Hub. Currently, the 
version of the HiveBrite software that is used by CMINE does not allow the use of sub menus under the tabs. 
We hope to have solved this problem in the coming period, so that we can have more dedicated menu items 
under the tabs. There is also a number of tabs that are standard in the design of the software related to 
projects, events, news items etc. (Figure 4.1) 

The platform is designed to allow stakeholders to navigate considering their needs. When these stakeholders 
click for more information, they are directed to a specific page in the Hub for them, where they can find 
information that is specific to the stakeholder group. (Figure 4.2) 
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Figure 4.1: Overview of the main page of the Hub. 
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Figure 4.2: Selection option for different Stakeholders, to get access to specific information.  

 

4.2 The Terminology Page 
Mastering disaster risk terminology is one of the challenges. We dedicated one page in the Hub for terminology 
bringing together information on terminology related to Disaster Risk Management, and to Multi-Hazard risk.  
The user is directed to several main sources for the terminology, such as the UNDRR directory, and specific 
Hazard profiles.  

There are several other EU funded projects that have developed useful tools and repositories that the DRS-
HUB can link to, without reinventing the wheel. The SR-cluster has previously developed a joint glossary of 
terminology4. As part of the MYRAID-EU project5 a wiki-style online crowdsourcing platform 
(DisasterRiskGateway) was developed with examples of qualitative and quantitative multi-hazard, multi-risk 
methods, models, and tools (approaches), including examples of their application. The wiki design, 
development, and deployment were undertaken by the British Geological Survey BGS. It was created using the 

 
4 https://www.cmine.eu/topics/20936/media_center  
5 https://www.myriadproject.eu/   
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freely available software, MediaWiki, which is designed for open content, and is hosted by the BGS. 
Functionality and the appearance of the wiki has been customised through the installation of extensions that 
are attached to the core software. The wiki, Disaster Risk Gateway6 has a nested structure and pages are 
responsive allowing for page optimisation across all devices. We have considered to develop the hub under 
the DisasterRiskGateway and we had several meetings on this with the representatives of the MYRIAD-EU 
project. However, it was not clear how the hosting of that platform would be solved on the long term, given 
rise to uncertainty on the sustainability. Also the general set-up was considered to be rather basic, with limited 
options for including figures and graphics, and without clear options for user interaction. Therefore it was 
decided to link to it, and where it is relevant add items to it, but not make DisasterRiskGateway our main 
platform.  

Figure 4.3 gives an impression of the terminology page. It will be further extended with specific terminology 
related to multi-hazard, and their interactions, related to triggers, and spatial and temporal relations.  

 

 
Figure 4.3: Page for Disaster Risk Terminology 

 
6 https://www.disasterriskgateway.net/index.php/Main_Page  
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4.3 The Impact Chain Page 
One of the key components of the PARATUS project thus far has been the development and use of impact 
chains, which are graphical representative of the factors that cause multi-hazard impacts. Initially we 
considered to develop a specific tool for the generation and storage of these impact chains. However, after 
careful consideration of the available software tools, it was decided to develop the impact chains with the 
KUMU software tool, as this tools contains nearly all requirements related to entry , storage, standardisation, 
querying and documentation of impact chains. We have now developed the impact chains for the case study 
areas, and for a number of learning case studies, using a standardized approach. The impact chains are 
presented in the impact chain page (Figure 4.4).  

 
Figure 4.4: Impact chain page on the Disaster Risk Stakeholder Hub.  

The impact chains analyse how the hazardous event impacted different sectors, such as society, human health, 
cultural heritage, environment and biodiversity, public finance, and key economic sectors. They are based on 
reports, interviews with specific stakeholders, testimonies, videos, virtual workshops for learning cases and 
meetings for application cases organized in WP6. EURAC has developed a guideline for the generation of 
impact chains, and all the partners were asked to make several impact chains for historical events. The first 
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component is a direct link to a KUMU example impact chain that described the components. A tutorial is given 
on how to develop impact chains for the specific areas of the interested user. These can also be then linked to 
the Hub. Following that is a list of impact chains organised by country, where each impact chains is classified 
according to specific criteria (Where, Which hazard, What and which sector). Figure 4.5 shows the example of 
the page from which the impact chains can be selected. Figure 4.6 gives one example of an impact chain when 
it is opened in the KUMU application. 

 
Figure 4.5: Selection of Impact Chains for different countries and events. 
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Figure 4.6: Example of an impact chain for historical earthquakes in Romania which appears when clicking a 

button on the previous page (Figure 4.5). 

 

4.4 The Data Resources Page 
The data resources page will provide an overview of the spatial data links that are developed in the project or 
that are internationally available to deal with data sources related to historical disaster events, hazard maps, 
elements-at-risk maps (build-up areas, land use, building footprints, transportation infrastructure, population 
etc.). The results of the remote sensing time series analysis that was used in combination with Artificial 
Intelligence and crowdsourcing techniques to improve data on historical events and for multi-temporal 
exposure datasets will be made available through this component. Climate scenarios for the different study 
areas will be provided from simulations by global climate models (CMIP6), including high-resolution models 
(HighResMIP) and regional climate models (CORDEX). These climate model data are freely available using the 
Earth System Grid Federation (ESGF). Post-processing of that data for selected case studies will be done to 
provide metrics for hazards, such as frequency and intensity of heavy rainfall, temperature, droughts, or wind. 
If available, already post-processed data will be used. In addition, information from regional climate reports 
produced by national governments and other agencies, such as IPCC, WMO and the World Bank, will be 
applied. For the Caribbean region (which is one of the case studies in the PARATUS project), climate scenarios 
are being developed by the KNMI with a focus on the Caribbean islands.  

The data resources page also provides the opportunity to guide stakeholders towards the most suitable data 
types for specific applications. It serves therefore as an improved directory, where users can have more 
directed information than by using normal web-searches.  

We are planning to add specific AI-based search tools to this page, that allow user to make more dedicated 
searches for data. Also a separation will be made between data that can be directly consulted in web-mapping 
applications and data that has to be used in specific applications or downloaded, which requires more detailed 
skills of the stakeholders.  
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Figure 4.7: The initial version of the data search page of the Disaster Risk Stakeholder Hub, which will be 

further modified in the coming period. 

 

4.5 The Hazard Assessment Tools Page 
An important component of the DRS-HUB is a directory of hazard assessment tools, for different types of 
hazards, with a specific focus on freely available (and open source) tools.  We want to collaborate with other 
EU funded projects that have partly overlapping objectives. Based on experience on other project the platform 
will contain a section with links to (online) tools for hazard assessment. Some of these are derived from the 
repository of hazard assessment algorithms that have been collected within the ANYWHERE7 project and other 
projects. These will be further expanded with hazard models that consider certain hazard interactions. One of 

 
7 http://anywhere-h2020.eu/the-challenge/hazards/   
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these is an integrated physically based modelling tool related to extreme rainfall events, earthquakes, and 
volcanic eruptions, called OPENLISEM8 and FastFlood.org 

 

 
Figure 4.8: The page on Hazard Assessment tools. 

 

 4.5.1 The FastSlide Modelling Page 
The combination of the two tools allow the analysis of multi-hazard events, such as the mixing of sediments 
and runoff in debris flows, the analysis of dam-break floods, the interaction of coastal flooding and flashflood, 
and the occurrence of co-seismic landslides.  

There are currently several tools available for landslide susceptibility assessment, and for landslide runout 
assessment. Most of these tools require detailed information on soil depth, geotechnical and hydrological 
parameters, which are often difficult to obtain, especially at a watershed scale. Also the link between slope 
stability and landslide runout is often not done within the same tool. In order to address this problem the 
FastSlide tool has been developed. It allow super-fast simulation of Slope stability and Mass movements. It has 
three main components. First the soil depth is calculated using a numerical and statistical approach, after 

 
8 https://lisemmodel.com/  
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which the slope stability is analysed and the volume of potential landslides is determined. The last step is the 
analysis of the runout of landslides. It runs directly from the website on the computers of the stakeholders 
without the requirement of installing the software. It uses initially a global dataset for a first estimation, but 
users can upload data their own area to improve the results. FastSlides considers both rainfall and earthquake-
induced. For rainfall-induced landslides, design storms can be selected with intensity-duration-frequency. For 
earthquake-induced landslides Peak Ground Acceleration data can be used as input. 

 

 
Figure 4.9: The Webpage on the FastFlood tool 

 

4.5.2 The FastFlood Modelling Page 
Although it is not possible to develop multi-hazard modelling tools for all hazards considered, we have 
developed tools for several hazard types. The first of these is the FastFlood tool. The current status of 
technological advancement does not allow to generate complete flood simulations in real-time for large 
geographic areas. This hinders warning-systems, interactive planning tools and detailed forecasts, and, 
consequently, the population cannot quickly or reliably be informed of where large masses of water will flow. 
Our novel method computes flood hazard maps much faster than current state-of-the-art methods. It applies 
physically based principles of steady-state flow to evade full dynamic aspects of flood simulations and directly 
estimates the relevant information for flood hazard, such as peak flow height, velocity, and flood arrival time. 
Performance indicators show similar or exceeding accuracy compared to traditional flow models depending 
on the type of event and quality of the used elevation data. In our tests, computational costs are reduced on 
average by a factor 1500. As a result, the developed method provides new perspective for the field of flood 
hazards, flood risk reduction through new types of early-warning systems, and user-interactive hazard 
assessment systems. As climate change is expected to aggravate flood hazard, the presented method can bring 
necessary efficiency to flood simulation, thereby saving lives and livelihoods. The tool allows the users to 
evaluate the effect of risk reduction measures (such as embankments, levees, deepening of the river bed etc) 
in an interactive manner.  

The FastFlood tool is now fully operational and has been used by a wide range of users.  It has attracted over 
100 unique visitors per month, and has attracted several large organisations (such as the World Bank, and DG 
Echo) that want to utilise the tool in day-to-day disaster management practise. A start-up company has been 
established to further develop the tool, and apply it in different applications and environments.  

Also training courses have been given to stakeholders in different parts of the world.  
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Figure 4.10: The Webpage on the FastFlood tool 
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4.6 The Risk Assessment Tools Page 
Another crucial component of the Disaster Risk Stakeholder Hub is composed of the tools for Multi-Hazard 
Risk Assessment. The page presents a number of the available tools and explains their main characteristics  
(open source, standalone, with GUI, requiring programming skills etc.) (Figure 4.11). 

 

 
Figure 4.11: The page for the Risk Assessment tools 
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One of the open source tools is developed within the PARATUS project: RiskChanges. (Figure 4.12) 

 

 
Figure 4.12: The Webpage on the RiskChanges tool 
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