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Background

The study of environmental challenges is increasingly dominated by data-driven approaches [1].
Modelling the interactions between atmosphere, oceans, geosphere and biosphere requires inter-
disciplinary collaboration—to enable system-level science [2], researchers need the support of
research infrastructures (RIs) that provide tools for handling data from a broad range of sources.

The role of the Data for Science theme in the Horizon 2020 project ENVRIplus is to investigate
the technical requirements of environmental science RIs in Europe, and to review available
technologies provided by e-infrastructure platforms that can be used to prototype shared solu-
tions to common problems.

Approach

Environmental science RIs typically integrate large deploy-
ments of sensors with dedicated facilities for data curation
behind a unified interface for discovery, access and analysis.
Most RIs address a specific research area, but many of the prob-
lems facing them are universal: how to ensure the availabil-
ity of data, how to cite data, how to catalogue research assets,
how to support experimentation, etc. In addition, there is an-
other more systemic problem: how best to perform interdis-
ciplinary research across different RIs—essential for innova-
tion and addressing such challenges as climate change, natural
disasters and reduction of biodiversity.

Storage, computing, networking and other e-
infrastructure services
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Figure 1: The main topics of ENVRIplus, and the cross-cutting actions.

Six main problem areas have been identified: data identifica-
tion and citation, data curation, cataloguing, processing, op-
timisation (specifically with regard to the efficient use of e-
infrastructure) and provenance.

In order to ensure that the development of solutions is con-
ducted in a principled way, three cross-cutting actions have
been initiated: the development of a common reference
model, the development of a semantic linking model, and the
specification of an abstract architecture for interoperable ser-
vices.

Reference Model

A common reference model has been built to help con-
verge the vocabularies and practices of environmental RI
development initiatives [3]. The ENVRI reference model
(http://envri.eu/rm) is based on a division of concerns across
five viewpoints (science, information, computation, engineering,
technology) inspired by RM-ODP [4], a framework for mod-
elling distributed systems.
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Figure 2: The reference model uses five viewpoints to address the require-
ments of RIs. OIL-E will link concepts used in a variety of different stan-
dards and specifications to the reference model as a means to harmonise
technical developments in RIs.

Semantic linking and optimisation

In order to realise the convergence of vocabulary at a techni-
cal level, it is necessary to identify the shared concepts in vari-
ous standards and specifications that currently govern the han-
dling of data and tools in the environmental sciences. Open
Information Linking for Environmental RIs (OIL-E) is a se-
mantic linking framework being developed to help perform
this challenging task based on the core concepts of the ENVRI
reference model [5].

One benefit of semantic harmonisation is the ability to better
embed intelligence in the provisioning of virtualised infras-
tructure for experiments, and the staging of scientific data
from different sources.
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Figure 3: Optimisation of computation research is based on effective use of
e-infrastructure and intelligent provisioning of resources.

One of the tasks in the Data for Science theme will be to deter-
mine how best to optimise the use of generic e-infrastructure
(e.g. Grid- or Cloud-based services offered to host curated
data or data processing platforms) for accelerating the process
of discovering, retrieving and analysing data. The reference
model will be used to relate the requirements of researchers
with the technical characteristics of e-infrastructure, and OIL-
E will be used to encode this knowledge so that it can be used
by intelligent quality-critical software tools.
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