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The earthquake and seismology research is an intrinsically Global undertaking that addresses both fundamental 
understanding of the Earth’s interior structures and evolution, and augmented societal issues concerning natural 
hazards, energy resources, environmental changes and national security. This community is central in the European 
Plate Observatory System (EPOS), the ESFRI project of the solid earth community now in the preparatory phase. 

Global and regional monitoring networks are continuously transmitting wealth of digital continuous time data  from 
dense seismic arrays  to the European Integrated Data Archives (EIDA), part of the International Federation of Digital 
Seismograph Networks (FDSN) - an international consortium within GEOSS - with well established standards for data 
exchange formats and data center management systems. 

The earthquake and seismology community is facing today a fundamental research paradigm shift:  from data and 
event driven research to data intensive research exploiting the wealth of information provided by dense arrays of 
continuously recording stations. 

Today, innovative analysis methods extracting spatial and time coherent information using correlation-based and 
mining methods allow to exploit the whole waveform information even in what was previously disregarded as noise. 

These new data analysis and inversion methods require seamless access to large volumes (~100 TB – 1 PB) of 
distributed multi-sets data and extensive computing and storage capabilities across the Grid and HPC infrastructures. 
Other critical issues are related to curation, sharing and re-use of processed and simulated data (publishing); 
collaborative sharing of data and methods, together with orchestrated workflows across multiple service components. 

To exploit the full potential of the community data environment and of the emerging European e-infrastructures (Grid 
and HPC), VERCE aims to build, within the ESFRI-PP project EPOS, a data-intensive e-Science environment based 
upon a service-oriented architecture and a framework of services and tools integrating Data, HPC and Grid 
infrastructures. 

VERCE will provide to the solid earth community in the EU: a scalable data, mining and modeling infrastructure, a 
entry point to access data, sharing  and knowledge-based dissemination tools  in the seismology community and 
beyond in the Earth Sciences community that will benefit to societal problems. 
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Technology Stack 
Web portal: Jetspeed, Rapid 
Workflow enactment: ADMIRE 
Coupling and execution environments: Kepler, MUSCLE, GridSpace 
Service gateway and interoperability layer: OGSA-DAI, SAGA, DRMAA 
Data infrastructures: Arclink, NetCD, iRODS 
Grid and HPC infrastructures: gLite, UMD, UNICORE, OMII-Europe 
Federated AAI, single sign-on: Shibboleth, SAML, SLCS, VOMS 

Coordination and interaction with: 
European data integrated archive systems: GFZ, OGV, RESIF-FR, INGV 
International FDSN data infrastructures: IRIS-DMC, JAMSTEC 
Network infrastructures: GEANT, NRENS 
HPC infrastructures: PRACE, National HPC centres 
Grid infrastructures: EGI, NGIs 

VERCE will work in close synergy with European initiatives such as EUDAT and ENVRI, 
together with EPOS, to insure that the technology stack remains in line with the evolving 
standards of the community and of the e-Science community. 
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Q1: How will you interact with existing platforms in the field, such as EMSO and 
EFAST? 

The European Multidisciplinary Seafloor Observatory (EMSO) project is coordinated by INGV and there 
is close collaboration with EPOS. EMSO  is a multidisciplinary project  with a wide variety of sensors 
and physical measurements. The data problematic bares similarities with that of the volcano observatories 
in EPOS. VERCE will be therefore be in contact with EMSO through INGV and EPOS. A first action 
will be related with the seismology observations. Discussions between EMSO and EPOS are well 
advanced. The seismology data of EMSO should be hosted in  the EPOS/Seismology data infrastructure. 
EMSO and EPOS should converge toward a similar data access policy for seismology data. Within this 
framework, VERCE will interact with EMSO and include the EMSO seismology data access in a first 
step. Integration of other data will follow the evolution within EPOS, and between EPOS and EMSO. 
This is  in close relation with the Volcano observatories.  

EFAST is a European Design Study for Advanced Seismic Testing aiming to create a research 
infrastructure for shaking table facilities. EFAST is closely linked to Seismic Engineering Research 
Infrastructures For European Synergies (SERIES) project, collaborating with NERA.  Discussions are in 
progress for developing coordinated portals. VERCE will follow this evolution and possibly interact at 
some point through SERIES and NERA. The data policy of the Seismic engineering community is more 
diverse than that of the seismology community.  The experimental seismic data of EFAST will probably 
remain in the facility sites. 

VERCE will  develop collaborations with ESA under the coordination of EPOS.  
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Q2 – Please give more details about your planned outreach activities, 
particularly those aimed at reaching beyond the existing partners. 
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Q3 - How do you propose to manage access rights to the data owned by 
different communities? 
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Q4 – Please describe in more details the proposed metrics on impact of the project. 

To ensure the earthquake and seismology community can take full advantage of the existing data and computing infrastructures such a 
data-intensive environment must be delivered to the doorstep of every scientist in this area of research. The most successful approach 
currently available is through scientific gateways in the form of web portals. They offer several advantages over other approaches, most 
notably that the scientists themselves are insulated against the complexities of the underlying hardware, network and software 
configurations. 

In the field of earthquake and seismology Virtual Organisations will be established to shape the services of the VERCE platform. The 
number of VOs using the platform is used as an indicator for the adoption of the services in the scientific community. Alongside some 
more improvements this will help to increasingly satisfy the needs of the users. This will be measured by assessing certain quality 
criteria (comfort, efficiency, usability, etc.) from a user viewpoint. 

In order to provide the scientists with the most suitable resources it is necessary to combine the use of data intensive and compute 
intensive methods in a coordinated way. Therefore integration and interoperability of services in the VERCE platform is a crucial factor 
of the project. Users must be in a position to easily use the services provide by the platform. The time needed for users to really make 
use of the services will be a key performance indicator for the quality of the platform. Furthermore the platform should adopt as many 
services from the underlying infrastructures as possible.  

For a scientific gateway it is also intended to have a multiplication effect. High quality portals will attract more users and additional 
scientific communities. This will also result in an increasing number of publications created using the VERCE platform. In addition the 
number of users that have been trained to use the portal in one of the training sessions provided by VERCE is a key indicator for the 
adoption of the platform and services in the scientific community addressed here. 

In important aspect for the training activity will be the number of science-driven tutorial and demonstrators. These tutorials must be 
built on simplified version of datascopes that appeal to the researchers of the various communities. Through tailored interfaces, the 
demonstrators must show how the use of the VERCE platform allow data-intensive applications that would not be practical or feasible 
with local resources. 

With its close relations to national hazards and risk assessment, energy resources, and environmental change better and faster 
earthquake and seismology research has a direct impact on society and economy. Improving the research efficiency and thereby 
reducing the costs through an efficient use of the research infrastructures will help to accelerate the positive effects of this research o 
the global society.  
For the assessment of the impact of the project on society and economy the ERINA+ methodology for socio-economic impact analysis 
of e-Infrastructure projects will be applied: 
•  Step 1: Mapping the areas of impact 
•  Step 2: Defining the baseline and alternatives 
•  Step 3: Measuring or estimating impact indicators 
•  Step 4: Exercise final analyses 
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Q5: How do you propose to deal with potential non-technological barriers 
to the sharing of data and other resources? 

Established practice of open access to ground-motion sensor data from fixed arrays provides a 
starting advantage, as does the collaborations within the consortium.  Mores and a kernel on 
which to build.  The wider community is a key influence, particularly global agreements in 
GEOSS and FSDN, and European agreements in EPOS, ENVRI and EUDAT.  VERCE will 
help establish sharing behaviors.   

Trust is a necessary precursor to sharing.  VERCE will develop this by honoring data 
providers’ and researchers’ wishes regarding access to their data. 

Sharing is often inhibited because it takes too much effort to prepare data.  The provenance 
tracking and validation will automate as much as possible.  This will be conveniently 
integrated into the Science Gateway using RAPID. 

Sharing is helped by providing semantic information in the tools on the Science Gateway, 
which will build on the ADMIRE Registry. 

This uses myExperiment technology.  That can used to support much more effective 
community building and sharing, e.g. based on FOAF recommendations. This will be 
combined with EU OpenKnowledge project experience. 



A joint team from KNMI, ULIV and UEDIN, built on the NERIES project, to deliver a 
convenient portal for accessing and processing data from seismic archives supporting the 
FDSN standards. 

A joint team from KNMI & UEDIN are working under the auspices of the ADMIRE project on 
a Seismic Noise Data Processing system drawing data from multiple European seismic 
archives, including the BGS and ORFEUS. 
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