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foreword
In the first ESFRI (The European Strategy Forum on Research Infrastructures) Roadmap, research infrastructures for environmental sciences were considered by two Roadmap Working
Groups (RWG): Physical Science and Engineering (PSE RWG) and Biological and Medical
Science (BMS RWG). A new RWG for Environmental Sciences (ENV RWG) was set up after
the first ESFRI Roadmap was published in 2006. From the beginning, ENV RWG took a wide
view of environmental sciences, and throughout this report we refer to environmental sciences
in its broad sense, to include environmental engineering and technology.
This document is the 2008 report to ESFRI of the ENV RWG. It aims to be a record of the activities of ENV RWG in its first Roadmap update process and a working document for ESFRI
for preparation of the next European Roadmap for research infrastructures (RI).
In accordance with its mandate, ENV RWG has developed an overall view of the landscape,
acquiring information from, and opinions developed within, the scientific communities. ENV
RWG has assessed the status of the new proposals and previous RI projects in the context
of the global research landscape. This document also reports on the follow-up of the environmental sciences RI projects on the first ESFRI Roadmap. This report includes the consensus
reports of the ENV RWG on the proposals evaluated. It was found to be too early to make
satisfactory assessment of the progress of the projects on the first ESFRI Roadmap, as the
preparatory phase of these projects is presently being funded by the FP7 Research Infrastructures’ activities.
The infrastructures under consideration span very different types, lifetimes and costs, consisting mostly of distributed facilities and equipment, with lifetimes of 10 to 20 years or more. ENV
RWG agreed that three proposals of high quality for pan-European research infrastructures
meet the scientific and maturity criteria for inclusion on the first updated Roadmap. These
proposals fill important scientific gaps identified earlier and contribute to European regional
development and cooperation in research. One of these three proposals was evaluated in
parallel by PSE RWG.
There is a (continuing) need for a group in ESFRI to follow up the implementation of the ESFRI
projects in environmental sciences, and to support further discussions within the environmental science community.
The chair would like to express her appreciation to all members of the group, external experts
and the scientific secretaries who have contributed their time and effort during the process in
ensuring the quality of the evaluations, and in providing valuable information and views to the
landscape of environmental RIs.
Eeva Ikonen
Chair ENV RWG
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Executive Summary of the
Environmental Roadmap Working
Group Report to ESFRI
The Environmental Sciences Roadmap
Working Group (ENV RWG) is a new group
established by ESFRI after publication of
the first ESFRI Roadmap report in 2006, in
recognition of the importance, and particular
character, of infrastructures for the environmental sciences. The work of ENV RWG was
launched in September 2007.
This document is the Report of the ENV RWG
of ESFRI, recommending new or upgraded
pan-European Research Infrastructures (RIs),
to be included in the update Roadmap for European Research Infrastructures. The infrastructures under consideration span very different types, lifetimes and costs, being mostly
distributed facilities and instrumentation.
Mandate and areas of interest
According to Term of Reference (ToR) of
ESFRI Roadmap working groups in 20072008, the main objectives of the RWGs have
been to:
• monitor and advise ESFRI on the best
procedure to support the efforts for the
implementation of the Roadmap
• follow the general development of the EU
and Global RI landscape in the field
• advise ESFRI on the best procedures
to stimulate the mature projects in the
2006 ESFRI Roadmap and evaluate
new proposals submitted by ESFRI
delegations
The ENV RWG has adopted a broad definition of Environmental Sciences to include environmental technology and engineering. In
this report, the ENV RWG wants to present
only general views on the RI landscape in
environmental sciences rather than a specific
list of RI needs.

There is a clear need for the continuation of
a specific ESFRI Environmental Roadmap
Working Group to stimulate interaction of Environmental RI projects on the ESFRI Roadmap and to work for new initiatives of high
quality in ESFRI Roadmap updates.
The first ESFRI Roadmap projects in
environmental sciences
Based on the update information requested
from the coordinators of the preparatory phase
RI projects, ENV RWG concluded that all the
projects have made satisfactory progress and
that they all should remain on the Roadmap
update 2008. However none of them has yet
secured long-term commitments by partner
countries. These projects are:
• COPAL		
COmmunity heavy-PAyload Long
endurance Instrumented Aircraft for
Tropospheric Research in Environmental
and Geo-Sciences
• EMSO		
European multidisciplinary seafloor
observation infrastructure
• ERICON–AB
European Polar Research Icebreaker
- Aurora Borealis
• EURO-ARGO
Research infrastructure for ocean science
and observations
• IAGOS-ERI
In-service Aircraft for a Global Observing
system
• ICOS		
Integrated Carbon Observation System
• LIFE WATCH
Science and technology infrastructure for
biodiversity data and observatories
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Proposals submitted for the ESFRI
Roadmap Update

and interoperability between different domain
of research and RIs.

ESFRI received a total of 40 new proposals
submitted by the ESFRI delegates in November 2007. ENV RWG judged a total of 19 proposals received through the ESFRI Executive Board. The evaluation procedure for the
new proposals has been clearly documented.
The group has been thorough in its evaluations using the criteria set by ESFRI. The
infrastructures, which ENV RWG proposes
for inclusion in the Roadmap, are those that
show a strong science and technical case
and a pan-European, as well as global, character in their potential scientific impact and in
the institutional and financial requirements.
ENV RWG agreed that three very high quality proposals for pan-European RIs meet the
scientific criteria for inclusion on the updated
Roadmap. These are:

ENV RWG, due to the limits of capacity, competence and timeframe, could give in this report only general views on the landscape of
environmental sciences. To produce a thorough landscape view, in-depth, broad and
sustained analysis and discussions among
the scientific community are required. To
obtain these views and information, it would
be valuable for the environmental science
community itself to structure the discussions
among the researchers about the future
needs for RIs in the field. The European Science Foundation (ESF) might have a role in
facilitating and promoting a sustained discussion. ENV RWG would welcome and take into
the consideration the information and forward
looks produced in this way. To achieve this,
the continuity of ENV RWG in ESFRI would
be essential.

• RU24 EPOS			
European Plate Observing System
• RU28 SIAEOS		
Svalbard Integrated Arctic Earth
Observing System
• RU38 EISCAT_3D		
The next generation European Incoherent
Scatter radar system
These proposals fill important scientific gaps,
and contribute to the European regional development and cooperation.
Several interesting proposals and/or concepts, which have been appreciated in ENV
RWG as being important for the development
of environmental research, but which are not
yet mature in their feasibility assessment of
some technical, institutional and/or perspective costing aspects, are identified as “Emerging” ideas, for further consideration and possible preparatory support to reach maturity.



Pan-European integration
Pan-European RI projects need a mechanism
to bring in new partners under a joint management system. At this stage, no mechanism is
available to promote the integration of ‘old’
and new RI projects. ESFRI can only introduce these opportunities to project coordinators. A trend towards integration, rather than
fragmentation, of initiatives working around
the same themes, should be encouraged.

The environmental RI landscape

Most of the environmental science projects
already on the ESFRI Roadmap and the new
proposals in the field of environmental sciences are distributed facilities. Typically they
have virtual access to data bases and data
storage. To be recognized as a pan-European
RI in environmental sciences, a distributed RI
needs to have a clear hub, well developed
management, and structured links to partners, and clear roles and necessity of each
partner facility.

At present, the greatest challenges for environmental research are sustainable use of
natural resources and the challenge of climate change. By nature, most environmental
research requires international collaboration

The involvement of new Member States (or
new Associate or Candidate States) and integration in the development of the pan-European RI resources is an important issue.
They should be carefully considered in the
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new RI proposals. The nature of environmental RIs means that they are typically distributed, providing an excellent opportunity for
partners from different regions of Europe and
also from outside Europe.
In Europe, environmental research, national
monitoring and observation networks and
systems are often driven and funded by Ministries other than Research Ministries, or by
funding organizations for basic research.
In many European countries, there is a lack
of collaboration in environmental research
and doctoral training between universities,
research institutes and environmental agencies. The opportunities given by JRC (Joint
Research Centre) to researchers and doctoral students may not be well known among
research communities and the role of JRC as
a host of medium-size RIs is not clear in the
environmental RI landscape.
Data challenges in environmental
sciences
Using data produced in diverse observation
networks and different disciplines requires
harmonization, quality control, common
standards and practices, and tools developed
with the computational sciences. Assimilating these data to Earth System Models is a
key task. The infrastructures thus need to be
able and competent to share, combine and
integrate the data produced. This also makes
it easier to integrate new partners in the RI
projects. The increasing complexity of models and the development of satellite instrumentation will underscore the need for new
technologies in data management and data
analysis.
A very important part of the environmental
sciences RI is the scientific collections of various kinds (biological, geological, ice cores,
fossils, animals, plants etc.). At the European
level an integrating body for the scientific collections would be needed, and the collections
treated as a RI.

There exist overlapping needs between the
long-term observations made by the research
community, and the observations made by
governmental agencies. The relationship
should be established in the RI proposals.
A specific policy issue is the open access,
for research purposes, of environmental data
collected by non research agencies, and the
interoperability of networks built for purposes
other than environmental research.
Gaps in environmental science RIs
ENV RWG considered that experimental
ecology and the water/hydrological cycle are
important parts of the landscape of the environmental RI. The RI initiatives presented
which addressed these fields are still in the
emerging phase, so these need to remain as
priorities.
Lessons learned
The further development of the Roadmap
process, guidelines for RWG technical work
and cooperation between RWGs would lead
to higher quality work in the Roadmap updates. ENV RWG has continuously sought to
apply best practice so that the proposals with
the highest potential can be submitted to the
ESFRI Roadmap, and to develop further the
evaluation of multidisciplinary proposals assessed in parallel by different RWGs.
The pan-European nature that is required for
top priority ESFRI proposals is not yet communicated to the proposers well enough.
The advice from ENV RWG to ESFRI is to
find mechanisms to increase and improve interaction between existing Roadmap projects
to give added value for environmental research.
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1. METHODOLOGY
1. METHODOLOGY
1.1. Introduction
For the first ESFRI Roadmap, environmental
sciences were dealt with in two RWGs (Roadmap Working Group), PSE (Physical Science
and Engineering) and BMS (Biological and
Medical Science). BMS RWG established an
Expert Group for Biodiversity and the Environment, which evaluated seven proposals
and recommended that LIFE WATCH should
enter the first Roadmap. PSE RWG established an Expert Group for Environmental
Monitoring, Natural Resources and Natural
Hazards. This evaluated 26 proposals, six of
which (AURORA BOREALIS, EUFAR (now
COPAL), EMSO, ICOS, IAGOS and EUROARGO) entered the first Roadmap. PSE and
BMS RWGs jointly produced a review for the
environmental sciences including both PSE
and BMS outcomes, published in the PSE
RWG report to ESFRI in 2006.
A new Roadmap Working Group for Environmental Sciences (ENV RWG) was set up
in 2006. The working methods for RWGs in
the update process were agreed in summer
2007 and the work of RWGs to update the
ESFRI Roadmap was launched in September
2007. The first objective of ENV RWG was to
examine the landscape of the RIs within the
environmental sciences, and to evaluate the
progress (follow-up) of the preparatory phase
projects. ENV RWG discussed the landscape
on a general level and the issue was further
developed during the process. As the negotiations for the preparatory phase projects had
not been completed, it was not possible to undertake the follow-up in the early phase of the
process. The second objective was to identify
and evaluate potential new major pan-European RIs or major upgrades of existing RIs in

the field of environmental sciences in coordination to existing preparatory phase projects
on the ESFRI Roadmap. The new proposals
were submitted through the ESFRI delegations by November 2007.
The composition of ENV RWG has been decided by ESFRI. The membership of ENV
RWG consists of both science policy and scientific experts (Annex 1).
Throughout the process, ENV RWG used the
CIRCA web site provided by the European
Commission as a working platform. All the
material, minutes of the meetings, templates
used, and completed evaluation forms were
distributed and stored there. The use of CIRCA made the evaluation process very transparent between the members because all the
statements and documents were available for
all members at any time. ENV RWG held a
total of five meetings (Annex 2).
The term “Research Infrastructure” was defined as facilities, resources and services
needed by the research community. The definition of Research Infrastructures, including
the associated human resources, covers major equipment or sets of instruments, as well
as knowledge–containing resources such
as collections, archives and databases. RIs
may be single-sited, distributed, or virtual (the
service being provided electronically). They
often require structured information systems
related to data management, enabling information and communication. These include
technology-based infrastructures such as
grid, computing, software and middleware.
The concept of a research infrastructure initiative needs to be defined in a way not overlapping with networking activities between
European research organizations. Some of
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the networks may be seeking the ESFRI label
for their high quality cooperation, although in
some cases the ERA-NETs and Article 169
may be more appropriate approaches for the
participating stakeholders.
1.2. Criteria and Guidelines for evaluation
Each proposal has been evaluated according
to general guidelines (Terms of Reference,
ToR, and Rules for making the Roadmap),
which have been provided by ESFRI and the
ESFRI Executive Board to all RWGs.
• Rules for making the Roadmap (2006):

ftp://ftp.cordis.europa.eu/pub/esfri/docs/fi06_006_
roadmap_state_of_play.pdf

criteria and standard evaluation forms in order
to identify mature proposals (Annex 3). The
following main criteria were used in the evaluations: scientific relevance, management arrangements to enable development of the
infrastructure, technical adequacy, business
and financial aspects, including institutional
commitment, and the scale of RI (global, European or national).
Following the ToR, in its work ENV RWG has
[declared and] taken into account conflict of
interest whenever it has arisen in relation to
specific projects being discussed. The conflicts have not necessarily barred the members from participating in the RWG’s discussions.

• Terms of Reference of the RWG:

ftp://ftp.cordis.europa.eu/pub/esfri/docs/roadmapworking-groups_en.pdf

• Procedure on preparing the update of the
ESFRI Roadmap to be used as an annex
to the ToR of the RWG (containing the
flow chart of the process and ‘Synthesis
template for new / upgraded Research
Infrastructure (RI) of pan-European
relevance’):

ftp://ftp.cordis.europa.eu/pub/esfri/docs/fi07_
056rev2_procedure_prepare_update_roadmap.pdf

A maturity table (Table 1) was additionally
used to help to identify the status of each proposal. The ENV RWG applied strict selection

1.3. Process of ENV RWG work
1.3.1. Follow-up of the preparatory phase
projects
The chairperson sent a request to the coordinators of the preparatory phase projects for
update information on progress. Based on the
information received from the coordinators,
ENV RWG assessed their current situation.
Additionally, members of the ENV RWG participated in the kick-off meetings of the preparatory phase projects to obtain information
on their progress.

Table 1. A maturity table to help in identifying the status of the proposals.
Phase/maturity
Concept phase
Design and
development
phase
Ready to
implement

Summary

10

Technical
description
User community
Conceptual design Engagement via
conferences and
workshops
Peer reviews and
Detailed design
and work packages validation reports
available
available
Ready for
realization and/ or
tendering

User community
formally engaged
and access policy
agreed

Institutional
development
Support from
existing identifiable
bodies
Outline of
operational
organization +
detailed budget
Plans a long-term
budgets ready for
decision by
governments and/or
their agencies

Owner/ sponsors
Identifiable
proposing science
community
Consortium of
supporting
organizations
Long-term
contractual basis
between partners
and sponsoring
organizations
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1.3.2. Evaluation of the new proposals
From mid 2007 to end of November 2007,
ENV RWG received in total 19 proposals
through ESFRI Executive Board (Table 2).
Seven proposals were directed only to ENV
RWG. Six proposals were primarily directed
to ENV RWG, with assessments sought in
parallel from other RWGs. An additional six
proposals were directed primarily to other
RWGs, with assessment sought from ENV

RWG. Table 2 shows the allocation of the proposals to the RWGs.
ENV RWG has used three forms (Annexes 3,
4 and 5) to help the members to focus on the
most important criteria in their evaluation. All
members of ENV RWG were asked to give an
initial, written opinion on each proposal (Annex 4) based on existing material submitted
by the coordinators through the ESFRI Secretariat. In addition, between two and four mem-

Table 2. Proposals evaluated by ENV RWG. Proposals evaluated solely by ENV
RWG are indicated by gray shading. Proposals without shading have been
evaluated in parallel by other RWG(s).
Proposal
number Acronym
RU08
3M ERL

Evaluation panel(s)**
ENV + PSE

RU09

ENV

RU10
RU11
RU15
RU17
RU22
RU23
RU24
RU25
RU28
RU29
RU30
RU31
RU32
RU33
RU35
RU36
RU38

Title
Multi-national, Multi-disciplinary, Mega-scale
Natural Earthquake Research Laboratory
IVC*
European Centre for Scenario Development,
Computation and Visualization in
Environmental Sciences
EuropeanPICTURE European Polar Ice Core Treasury Unit and
Recovery Equipment
NOHA
A Network of Hydrological Observatories for
Water Resources Research in Europe
ALPS
Alpine Observing System for Climate and
Environmental Change
CECAM
A European Nexus & Network for Exploration
Using Simulation in Science
EMBRC
European Marine Biological Resource Centre
EurAt Observatory A European facility for atmospheric research
EPOS
European Plate Observing System
FASOF
Free-Air Sites for Ozone Fumigation
SIAEOS
Svalbard Integrated Arctic Earth Observing
System
ECCSEL
European Carbon Dioxide Capture and
Storage Laboratory Infrastructure
ASSA
Advanced Sustainable Sea-based
Aquaculture
SOFT. SERV.*
European Software Services Network for
Large-Scale Research Facilities
ANAEE
Infrastructure for Analysis and
Experimentation on Ecosystems
IPURE
Infrastructure for Preservation of Unrevealed
Scientific Data
CBGC
Centre for Biodiversity and Global Change
WIND*
European Centre for Turbulence and Wind
Energy
EISCAT_3D
The next generation European Incoherent
Scatter radar system

ENV
ENV
ENV
eIWG + BMS, ENV, PSE,
SSH
BMS + ENV + eIWG
ENV + BMS
ENV
ENV + BMS
ENV
ENV + PSE
ENV + BMS, eIWG
eIWG + BMS, ENV, PSE,
SSH
ENV + BMS
eIWG + BMS, ENV, PSE,
SSH
ENV
PSE + ENV
PSE + ENV

* Acronym by ESFRI.
** ENV Environmental, PSE Physical Science and Engineering, eIWG e-Infrastructure transverse
Working Group, BMS Biological and Medical Science, SSH Social Science and Humanities.
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bers were nominated as Expert Evaluators for
each new proposal from ENV RWG to give an
in-depth evaluation. For each proposal one of
the Expert Evaluators was nominated as the
Rapporteur who collected and reported the
results of these evaluations.
Regarding the proposals which were sent to
more than one RWG for evaluation, the chairs
of the respective RWGs have exchanged their
views concerning the proposals. Additionally,
all the ENV RWG evaluation forms and consensus reports have been available to the
chairs of other RWGs all the times in CIRCA.
Steps in detail
1) Each member read all the proposals and
filled in the form Preliminary Summary of the
proposals’ evaluation. Every member gave
his/her initial opinion of each proposal based
on the existing material. The proposals were
graded A, B, or C, as described in Annex 4,
based on the initial evaluation.
The scale of the RI proposals was also
evaluated:
Global = proposal has a clear
global dimension
European = proposal has a
pan-European nature
National = proposal has a rather 		
national or narrow regional
dimension
2) The nominated Rapporteurs gave a presentation on each proposal based on the results of the preliminary evaluation.
3) The 2-4 Expert Evaluators, one of which
was the Rapporteur, evaluated the proposals

assigned to them using specific criteria (see
section 1.2. and Annex 3) and the results of
the first step. Based on these evaluations,
ENV RWG discussed which proposals were
candidates for the next Roadmap.
4) Hearings
ENV RWG invited the coordinators of the seven short-listed proposals to hearings on 18th
and 19th February 2008 in Brusselles (Table
3). The coordinators were invited to send up
to 10 pages of additional information to the
RWG before the hearings. At the hearings,
the overall maturity, all elements of the infrastructures, and the scale of the RI were taken
into account. The aim of the hearings was to
obtain clarification of the details of the applications, and to answer the open questions in the
proposal templates. After the hearings, ENV
RWG decided which projects it would recommend to be introduced in the ESFRI updated
Roadmap. The group used a hearing table
(Annex 5) to aid in the hearing process.
In the hearing it became apparent that EPOS,
a mature project of very high quality, would
benefit from the integration of several potential relevant stakeholders in the field of earthquake and solid earth research from the east,
west and the mid ocean ridge area. ENV RWG
considered that RU24 EPOS would need to
complement its partnership to give the necessary coverage of its European dimension.
RU08 3M ERL, an insufficiently mature proposal covering largely the same research field
than RU24 EPOS, partly covered the lack of
partners. In order to obtain more coherent and
extensive pan-European infrastructure for
solid Earth and earthquake research, at their
meeting in Slovenia in March 2008 ESFRI requested that RU24 EPOS and RU08 3M ERL

Table 3. List of the proposals invited to the hearings (see Step 4).
Proposal
number
Acronym *
Coordinator
RU10
EuropeanPICTURE
Dr Frank Wilhelms
RU11
NOHA
Dr Harry Vereecken
RU15
ALPS
Dr Michael Lehning
RU23
EurAt Observatory
Dr Gelsomina Pappalardo
RU24
EPOS
Dr Massimo Cocco
RU28
SIAEOS
Dr Gunnar Sand
RU32

ANAEE

* See the full titles in Table 2.
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should discuss co-operation and work on a
new RI proposal in collaboration. This consortium could reapply to be on the updated ESFRI Roadmap with the enlarged partnership.
The chairperson contacted the coordinators
of these two proposals and asked them to
merge these two infrastructure proposals into
one single proposal.
5) The chair of ENV RWG invited the coordinators of EPOS and 3M ERL to discuss the
cooperation on combined proposal on solid
earth RI. The meeting was held in Vienna,
April 15th, and had wide participation (representatives from 10 countries and ENV RWG
Drafting Group, see Step 7). The consortia
was asked to 1) fill in a new template form
to describe the joint initiative, 2) update the
partnership, and 3) update the additional information document of EPOS European Plate
Observing System. A joint and updated RI
proposal, EPOS, was subsequently submitted to ENV RWG by the end of April.
6) By using the criteria, all the material (evaluation forms, summary tables, hearing table,
extra material received and existing www
sites of RI proposals), and discussions in
closed ENV RWG sessions, ENV RWG decided which proposals were of sufficient quality and maturity to be included in the ESFRI
Roadmap, and which were emerging or insufficiently mature. In the evaluation, ENV RWG
took also note of the gaps identified in the first
ESFRI Roadmap 2006. These gaps were:
a) Observing networks. Europe will need observing networks in other fields, e.g. in the
seismic and geochemical fields, land cover,
hydrological and tropospheric research.
b) Experimental research infrastructures.
There is a need for an integrated network of
ecological experiments.
c) Research stations. Establishing research
station projects with well-defined scientific
objectives that could provide a unique capacity for European scientists should be further
examined.
The final consensus evaluation reports for
each proposal were made by nominated
rapporteurs. These consensus reports were
aimed to be as informative and analytical as
possible for future reference.

7) A drafting group was established in February 2008 to process the ENV RWG report to
ESFRI. The group held a half day meeting in
April 15th, Vienna, Austria to discuss and advance the report.
8) ENV RWG held its final meeting in 5-6th
May. The chair of BMS RWG was invited to
the meeting. The draft report and the executive summary were discussed by the members. After final modifications of the report,
following the discussions in the meeting, email exchange and written procedures were
adopted for final approval and sign off by 6th
June.
1.4. Lessons learned from the first Roadmap update process
Dedicated RWG Members are important resources in evaluating the RI initiatives and
assessing the status of preparatory phase
projects. ESFRI delegations should continue
to seek active members to secure the high
quality and credibility of the ESFRI work.
Resources need to be optimized across Europe. During the update process it became
evident that ESFRI needs a mechanism for
moving towards integration of European environmental research infrastructures, towards
greater critical mass and for promoting cooperation. Coordinators of projects and proposals should be encouraged to find synergies,
integration and partners among the ‘old’ initiatives instead of having many new small initiatives. For example, some of the new RI initiatives may complement the ESFRI projects
on the first Roadmap, and preparatory phase
projects need to have a mechanism to include
new partners (and new elements). ESFRI can
only suggest these opportunities to project
coordinators but, at this stage, no mechanism is available to promote the integration of
‘old’ and new RI projects. Nevertheless, there
should be ways of encouraging actions towards integration, instead of fragmentation of
initiatives working around the same themes,
during the process. ESFRI should have the
means to facilitate and enable the communi-
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cation between existing RI projects and new
proposals.
ESFRI RWGs need more specific guidelines
for their technical work. Detailed guidelines
are needed to render the process more transparent and well structured within and between
RWGs. We are still in a learning phase about
the best practice for selecting the proposals
with highest potential and for evaluating multidisciplinary proposals.
• Guidelines should include common
forms scorings, criteria for hearings and
common forms to evaluation of new
proposals and consensus reports.
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• Guidelines should explicitly instruct how to
follow up the preparatory phase projects,
and they should specify for how long the
RI projects should be followed-up by the
RWG, and at what point the RI is removed
from the Roadmap. In the forthcoming
ESFRI Landscape reviews, RWGs should
review the implemented RIs.
• The methodology and procedure for the
evaluation of proposals that need parallel
assessment from two RWGs need to be
clarified. In the same vein, ESFRI should
facilitate better cooperation between ENV
RWG and PSE RWG in the context of the
RIs in environmental technologies and
energy.
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2. THE LANDSCAPE
2.1. Introduction
The aim of this landscape chapter is to set out
our view of the needs for research infrastructures (RIs) in environmental sciences over
the next 10 to 20 years.

Sole Lätti

Environmental research is essentially multidisciplinary involving the study of complex
natural systems, including interaction with the
socio-economic/human dimension (Figure
1). Environmental research spans the study
of physical, biological and cultural environments, natural resources and hazards, nature conservation, agriculture, environmental

engineering, environmental politics and human behaviour. These all are very different
approaches to environmental research in
their disciplines and methodology. The challenge, therefore, is to define in a structured
and coherent way, the infrastructure needed
for highly interdisciplinary and heterogenic
environmental research for the future work of
ESFRI. Put simply, the basic data from the
natural environment are gathered from monitoring and observation networks, and from
experiments and modelling in laboratories. In
the future, simulations will provide a large fraction of the data. These data then need to be
processed, analysed, applied and combined

Figure 1. The Earth System
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for the purposes of conservation sciences,
environmental politics and socio-economic
environmental research. This interoperability
and usability between disciplines emphasizes
the need for well designed and managed database systems, knowledge centres, shared
expertise, services, dedicated training & communication, and e-infrastructure in environmental research.
There are two characteristics of the infrastructures needed in environmental sciences: they
tend to be multi-site and distributed observation facilities and platforms (such as multipurpose research vessels and aircrafts), and to
consist of shared databases and interlinked
systems. Environmental sciences can also
utilize the RIs provided for the physical sciences, such as synchrotrons for material research. In the future, assimilating these data
to Earth System Models is a key task. The
infrastructures thus need to be able and competent to share, combine and integrate the
data produced.
The RIs in the first ESFRI Roadmap 2006,
and new proposals submitted in 2007, fall into
three categories:
• Unique facilities where only one
construction is needed on a European
or even global scale (an example from
the new proposals is the major upgrade
of the European Incoherent Scatter
radar system, EISCAT_3D; an example
from the first Roadmap is the icebreaker
Aurora Borealis)
• Facilities, which fit into a European
network of coordinated development and
use (examples from new proposals are
EURAT and EMBRC).
• Facilities, which have a clear link to global
programmes (an example from new
proposals is EPOS; examples from the
first Roadmap are: Euro-ARGO, IAGOSERI, ICOS and LIFE WATCH)
The environmental sciences is a broad, if
not inclusive, research sector involving natural sciences, socio-economic sciences, and
range of interdisciplinary approaches. In the
European Union context (in particular the Lis-
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bon strategy) the definition must cover the socio-economic standpoint. At the moment, the
RI proposals considered by the SSH RWG do
not include sustainable development or environmental aspects in their science cases. The
ENV RWG’s proposals cover only indirectly
the socio-economic-environmental issues,
such as environmental security and safety,
or environmental health. The challenge is to
define the highly interdisciplinary and heterogenic field of environmental science to allow
for this broad scope in future work.
Multidisciplinarity sets challenges for co-ordination and co-operation between environmental projects. These challenges are easier
to meet with harmonization, common standards, practices and tools developed for and
by computational science. On the other hand,
at fundamental level, environmental research
in fields such as atmospheric physics and
chemistry, biogeochemistry and ecophysiology is based on common methodologies of
physics and chemistry aided by computational and mathematical tools and moderated
by biological facts and constraints. Recognition of this makes the co-ordination between
projects smoother.
2.2. Challenges for Environmental
Research
Environmental research is complex, expensive and increasingly needs access to sophisticated infrastructure that draws heavily on
developing technologies. International collaboration is essential, because of the regional
or global nature of environmental issues, the
complexity of environmental research, and
the need for infrastructure that is too costly
to be provided on a national basis. Europe is
particularly well-placed to make world-leading
advances in addressing key environmental issues both because of the strength of its scientific capability and because of a focus on
particular geographical regions, for example
the Arctic, Mediterranean and Alps.
On the first ESFRI Roadmap, three main
challenges were identified within the environmental and earth sciences:
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• for earth system research the challenge
identified was to address the scale,
scope and complexity of environment
research for the promotion of sustainable
management of the natural and human
environment and its resources,
• the challenge in the field of environmental
monitoring, natural hazards and natural
resources was to analyze and understand
the past, and monitor and analyze the
present in order to predict the future
developments of the earth system,
intrinsic link to GMES and contribution
to the implementation of international
commitments,
• for biodiversity the challenge was
concerned with data collection and
provision to support cross-sectoral
policies on sustainable development.
Today, we believe that the greatest challenges for the environment, including the natural
environment and human societies, are sustainable use of natural resources, energy, and
climate change.
2.2.1. Renewable Natural Resources
It is generally accepted that environmental issues will dominate the 21st century and that
access to natural resources is likely to become the main cause of future conflicts. This
scenario will not be altered after a possible
stabilization of the human population, forecasted to occur between 2050 and 2100. The
global demand for natural resources (including minerals, soils, air, fossil fuels, renewable
energy resources, food and water) will keep
growing, mainly due to an expected improvement of life standard for about three quarters
of the world population, of which >60% live
along the coastal areas.
Energy
A continued and concerted research effort
in the field of renewable energies is urgently
needed at EU level, in the light of the global
target of 20% set for the year 2020. Since
the potential expansion of some fields, such
as photovoltaic energy, is limited mainly by
economic aspects, there is a need for an inte-

grated programme of multidisciplinary studies
in environmental economics. According to the
geographical, ecological and social characteristics of the regions involved, different and
sometimes complementary solutions may be
required, e.g. by combining solar, wind and
hydro-power energy sources at different times
of the day.
Recently, coinciding with the announced decision to promote biofuels in the energy market,
several negative environmental, economic
and social impacts have been identified
worldwide. According to economic theory,
biofuels derived from feedstocks reach parity
prices (that is become competitive) with fossil
fuels at different levels, depending on the cost
of agricultural inputs (mainly fertilizers, pesticides and diesel), thus putting pressure on the
prices of feedstock. This link becomes weaker
as feedstock prices rise, rendering them too
expensive as a source of fuel (Schmidhuber,
2005). Currently 1% of the Earth’s arable land
(about 14 million hectares) is used for biofuel
production, while projections indicate that up
to 3.8% will be in use by 2030. Food availability could thus be threatened by biofuel production, although in the longer term positive
impacts such as improved opportunities for
rural areas can also be expected (FAO, CFS
33rd Session, May 2007). Forecasts show that
countries that are net importers of both food
and fuel will see their deficits aggravated,
while net exporters of both commodities will
thrive. For the majority of countries that are
net importers of one commodity and net exporters of the other the outcome will depend
on several volatile factors. On the whole, a
farmland area increase can only be achieved
at the cost of soil use conversions from either
natural or forested areas, with consequent
negative environmental impacts.
The complexity and importance of this issue
call for serious multidisciplinary research to
be urgently conducted, since insufficiently informed decisions have a wide-reaching damaging potential.

17

ESFRI ENV RWG 2008

Water
Freshwater availability is a dramatic issue
needing urgent attention, since between 1.5
and 2 billion people currently survive under
conditions of extreme scarcity, while only
about 15% of the world population enjoy water
abundance. Furthermore, water consumption
will increase by 10% during the 1st decade of
the 21st century. Within the next decade, habitation of many regions in all continents may
become unsustainable, triggering massive
displacements of human populations, with
major consequences for the global society,
including Europe.
In Europe, according to the Intergovernmental Panel on Climate Change (IPCC) 2007
Report, nearly all regions are anticipated to
suffer increased risks of inland flash floods,
more frequent coastal flooding and increased
erosion. Particularly vulnerable are the mountain and Mediterranean ecosystems. In consequence, increased water stress, risk of
drought and heat waves will result, mainly in
the Southern, Eastern and Central regions.
Since the water cycle closely depends on
the balanced functioning of ecosystems and
on climatological processes, interdisciplinary
research covering atmospheric, ecological,
earth, social and economic sciences must be
conducted at regional level and higher spatial
scales. Proposals aiming to advance knowledge on all aspects of the water cycle, and in
particular on catchments ecological management, water economy, water treatment, recycling and transport, are critically needed and
should be encouraged. Among other topics,
further advances in low energy demanding
water desalinization technologies, considering both a reduction of the environmental impacts and a cost-efficient technology, would
constitute an additional break through.
Food production
In Europe, land that is potentially usable for
agriculture is becoming scarcer, mainly due
to conversion to artificial surfaces, which from
1990–2000 reached 800 000 ha (Weber and
Hazeu 2005), as well as to soil erosion. The
maintenance of soil integrity is critical for food
production by conventional farming, but erosion often results from the implementation of
18

incorrect management practices which, over
the millennia, have repeatedly led to the dawn
of different civilizations. Additionally, farming
intensification and consequent problems,
such as growing invasions of farmland by exotic species, require the use of increasingly
higher quantities of agrochemicals that contribute to soil contamination.
The importance of protected crops for food
production will probably accelerate, concomitantly with several types of problems generated such as the environmental impacts derived from the construction and maintenance
of the structures housing the crops, the use of
biocides to control pests and diseases, and
high energy requirements.
The total area occupied by forests in Europe
has increased over the last decade. Nevertheless, this broad designation covers a wide
range of ecosystem types, ranging from natural forests to mosaics of agro-pastoral-arboreal systems, such as in the Mediterranean
region, and to short-rotation tree crops that
are intensively-managed and fast-growing. Although forests are primarily seen as a source
of timber and fibre, their contribution to food
for humans and domestic animals (such as
mushrooms, nuts, fruits, honey, spices, and
game), is important and can be increased.
Problems affecting forests are also growing
in importance, namely fragmentation due to
road and dam building, invasions by exotic
species and fires, reduced species and genetic diversity due to forest management actions, which require urgent attention.
In general, proposals integrating research in
different disciplines and aspects of the food
production chain (by farming of aquatic, terrestrial habitats or other sources) while minimizing environmental and social impacts are
urgently needed.
2.2.2. Hazards
Environmental hazards (including earthquakes, volcanoes, flooding, drought, storms,
tsunamis, coastal erosion, landslides and toxic wastes) destroy lives (more than a million
since 1990) and damage economies world-
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wide (estimated at more than $1 trillion since
1990). According to the IPCC climate change
related hazards include shifts in the seasons,
desertification, winter hazards, more icebergs
due to land ice sheet degradation and deeper
permafrost thawing. The most vulnerable regions are Africa, Asian mega-deltas, small islands and the Arctic.
Environmental science has a central role to
play in forecasting and mitigating natural hazards. While many of these hazards will be
exacerbated by climate change, environmental science will provide new approaches to
environmental health, on issues such as the
spread of disease, and air and water quality.
Scientific advances will lead to real economic
and societal benefits.
2.2.3. Climate change
Climate change is an overarching threat for
humanity and a main challenge for the international research community. Many efforts
have been made to understand the past, observe and analyze the ongoing processes and
to predict future climate change. But, despite
the progress and scientific breakthroughs of
the past years, there are still many uncertainties remaining.
In order to fill the spatial and temporal observation gaps and improve the research on climate change, infrastructures such as observation systems, data management, modelling
and computing facilities play a major role.
Their provision has to follow a long-term strategy to make sure that they serve not only the
current but also the future needs of research.
An essential part of this strategy is the coordination and enhanced interaction between
the different infrastructures to ensure benefit
from mutually supportive systems. This holds
especially true for the transition from basic to
applied climate research. Although the models of the climate system are still not complete, the future observation and modelling
spectrum has to broaden its scope to consider the effects of climate change on ecosystem
responses and the impacts on infrastructures
and different sectors.

The thematic and economic challenges of
climate change research are vast. Europeanwide cooperation is needed to address the
scale, scope and high level of complexity
involved. The first ESFRI Roadmap reveals
that European research is on the right path.
Six out of seven projects in environmental sciences are directly related to research on global change; the seventh will provide important
data about its impact on biodiversity.
2.2.4. Marine research
The European Commission’s Background
Paper: Marine Related Research and the Future European Maritime Policy (Background
Paper No.8, November 2006) and the Green
Paper (Towards a future Maritime Policy for
the Union: A European vision for the oceans
and seas 2006), aimed to develop an integrated European Maritime Policy as a powerful mechanism for promoting and sustaining
marine science and technology in support of
European economic development. Given the
statement that the Maritime Policy should be
supported by excellence in marine scientific
research, and its need to be open and transparent, it is evident that collective action is
now required in addressing the marine science and technology challenges posed by the
Green Paper.
By its nature, marine research represents a
team effort which, in order to progress, needs
special and large facilities and resources often beyond the means of any single country
and the restrictions of national boundaries.
The major marine infrastructure facilities of
Europe have been developed outside of the
remit of the European Union and its research
policy. The ESFRI Roadmap represents an
opportunity to develop Europe’s marine research facilities. Developing concepts and implementation options for enhanced multi-lateral collaborative use of marine infrastructure
requires a pan-European vision and mandate
(cf. Navigating the future; ESF/Marine Board
position paper). Such joint infrastructures secure effective leadership in marine science
and technology in achieving the vision for
Europe as outlined in the Green Paper and
in supporting the various existing policy initia19
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tives agreed by EU Member States (e.g. Lisbon Agenda, Barcelona Convention, Gothenburg Agenda, Marine Thematic Strategy,
Aberdeen declaration).

fast and effective e-science infrastructure and
access.

2.2.5. Crosscutting issues and enabling
developments

2.3.1. Structural aspects

Systematic long-term measurements of meteorological variables since the 1800s have
greatly improved our capability to forecast the
weather. Permanent measurement since the
1950s of atmospheric CO2 content has greatly expanded our insights into global warming.
These two examples show why modern environmental research utilizes spatially extended long-term observatories and monitoring
systems for land, water and atmosphere. The
environmental sciences need a wide range
of RIs that involve complex systems and human interaction. Measurements and monitoring are required from fixed (such as groundbased radar) and mobile (such as research
ships and aircraft, satellites, buoys) platforms
and range across physics, chemistry, biology
and the geosciences. They are required for
the terrestrial, marine, freshwater, atmospheric and cryospheric environments. There
is likely to be increasing use by environmental scientists of sophisticated large-scale
analytical and informatics facilities from the
physical and biological sciences. Distributed,
remote controlled, observational networks
applying state of the art and new technologies are of key importance to new predictive
power in earth- and ecosystems, biodiversity,
hydrology, climate change etc. Environmentally controlled rooms, research vessels and
drilling capabilities, satellite earth observation
systems, airborne surveys and sensors all
need advanced technology and communication capacity, linked to computing power and
data management resources.
Frontiers in environmental research are associated with understanding complex environmental systems and their dynamics and
coupling of complex models. This requires
combinations of advanced cyber-infrastructure such as facilities for high performance
and virtual reality computing and mapping,
data handling and data storage facilities and
20

2.3. Technical landscape

The Research Infrastructures unit, within DG
Research, European Commission (EC), and
ESF jointly conducted a survey of European
RI across all fields of science 2006-2007.
The results of the survey are based on ca.
600 RIs in Europe. Despite the survey’s many
limitations, it gives some insights into trends
of European RIs. According to the survey, in
environmental, marine and earth sciences ca.
50% of RIs are single-sited, 38% distributed
and the rest are virtual. If we compare the
share of construction and operational costs
for RIs in environmental marine and Earth sciences with those for biomedical and Life Sciences, the costs of environmental sciences
are higher. The share of users from non-host
is about the same.
Distributed facilities
Most of the projects in the first ESFRI Roadmap, and the new proposals in the field of
environmental sciences, are distributed facilities. They are observatories and monitoring networks of the natural environment:
geochemical cycles, marine and terrestrial
environments, biodiversity etc. These projects
benefit from the interaction between existing
facilities or as a network of planned distributed facilities. Typically they have virtual access
to data bases or data storages. Some of the
new proposals are more networks or network
programmes in nature than projects with a coherent plan for a well structured management
and for a legal entity.
In Europe, environmental research, national
monitoring and observation networks and systems are driven and funded in various ways in
different countries. These include a range of
Ministries and research funding organizations.
This causes a big challenge to reach agreement on joint funding for pan-European RIs
in environmental sciences. In many European
countries collaboration between environmental research and training at postgraduate level,
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involving universities, research institutes, and
environmental agencies, is still inadequate.
A strategy for the improvement and coordination of environmental research and exchange
of knowledge, through integrating the contributions and efforts of a heterogeneous array
of agencies and stakeholders working in the
broad field of environmental sciences and
technology, poses a major challenge.
A very important part of the environmental sciences RI is the scientific collections of various
kinds (biological, geological, including soils,
ice cores, fossils, animals, plants etc.). The
LIFE WATCH initiative includes several scientific collections (museums) for biodiversity research. However, there is no coverage in the
proposals proposed for the ESFRI Roadmap
update, or in the first ESFRI Roadmap, for
other types of scientific collections (e.g. geological). The global dimension of this issue is
now dealt with by OECD in its GSF ‘Progress
Report on Activity on Policy Issues Related
to Scientific Research Collections’. At a European level, an integrating body for the scientific collections would also be needed and the
collections treated as a RI.
Finally, distributed RIs can help to realise and
support the regional policies, when units of
such distributed infrastructures are located in
new Member States, or in new Associate or
Candidate States. The state of the ENV RIs,
and the particular challenges for environmental research and its RI needs, are not known
because the Roadmaps or strategic plans for
many countries are not yet available. Their involvement and integration in the development
of the pan-Europen RI resources is however
very important.
Among the distributed RI proposals, ENV
RWG is supporting a mature proposal for
seismologic research observatories, but panEuropean RI initiatives for hydrological and
experimental RI (including ecotrons) are still
in the emerging phase.
Single site/Centre facilities
Initiatives proposing centralised RIs raised issues of data centres and management. Some
of these proposals were mixtures of laboratories and platform-type centralised facilities

and data/resource centres. Three proposals
for the update of the ESFRI Roadmap were
purely data management systems not focused on environmental research fields.
Accessibility and integration
All RIs need to be accompanied by a service
unit in order to maintain efficient knowledge
exchange, maximum accessibility and data
interoperability, and to keep up with scientific
and technical developments. Scientific service
centres and hubs are integral parts of multidisciplinary and cross-sectoral environmental
RIs. Distributed RIs in particular need to have
a clear hub, together with well structured links
and virtual connections to partners, who may
be located far away from each other in Europe. The local partners may have different
roles, responsibilities, and consequently different investment shares for the RI. The scientific service centre has a central role and
challenge in coordinating the research activities, and in management, legal, and IPR issues. For a small country, to get a central role
in a RI, such as providing a coordinating hub,
may be easier in the context of distributed RI
than of very large single-site RI. The e-services will be a critical part in distributed RIs. In
addition to service centre and data archives,
these centres and hubs can act as outreaches to the public, such as for education and
popularizing science. Environmental databases and hubs may have a role for instance
in providing basic data for urban planning
and construction, food production and plans
for water services. Scientific service centres
are an equally important issue for the BMS
and PSE RIs. The agreement on the rights
and rules to access data is closely related to
development of pan-European RIs and their
associated service units.
Typically in environmental research there is a
need to integrate data from different sources
to understand the complex systems. Environmental sciences require harmonisation of
methods and standards for data, common escience tools and formal arrangements to promote a coherent management of on-line research data and access policy across Europe.
These involve much effort. A strategy should
be developed, aiming at the integration of the
contributions and efforts of a heterogeneous
21
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array of agencies and stakeholders, working
in the broad field of environmental sciences
and technology, and leading to improved integration/coordination of environmental research and exchange of knowledge.
The national RIs are an important resource for
researchers. Individual countries may agree
between them fully to fund a project, without
the perceived need to submit it for inclusion in
the Roadmap. Such regional or national RIs
are often available to outside user community
via an access procedure and are thus part of
the RI resources for the European researchers. These RIs could be recognised as existing RI resources in Europe either through
a mapping exercise or as part of the ESFRI
landscape analysis.
The relative maturity of new RI proposals for
ESFRI Roadmap update should take into account all relevant elements. It is recognized
that projects that have a strong science case
and are mature in design and technical and
business concepts of RI should move ahead
of the others, even if the proposals do not
satisfy other minor criteria. However one RI
proposal should fit well in the landscape of
Environmental Science needs.
2.3.2. e-Infrastructure
A prerequisite for success in environmental
sciences is a modern e-Infrastructure. The
basic task of data gathering, via numerous
measurement stations and large sensors,
research vessels and satellites, is alone
not enough. The data have to be analyzed,
shared, stored, transported and transformed
into information and knowledge. Observational work is complemented by a wide range of
models that are needed to help the interpretation of data as well as provide investigation and
forecasting tools. All these require large-scale
computer resources, advanced solutions for
storage and management of scientific data,
grid-environments and high-speed networks
to connect the resources in the infrastructure.
Networking of expertise between experts of
the scientific field, computing science and applied mathematics is increasingly required to
develop software and to benefit from the high
22

potential of e-science. An important effort in
training and high level support to users is also
essential.
Challenges in data
The datasets generated by both measurements and model simulations range in size
from megabytes to tens of terabytes. Examples include raw measurements from satellite
instruments, data from in situ observatories,
and the output of three-dimensional global
coupled climate models. Data from all these
sources are maintained by several international institutions with varying levels of accessibility and technological sophistication.
The real challenge is in data life cycle management: curating, sharing and archiving the
data. For the large datasets, it is a major challenge to store the data securely for a longterm (tens of years), and simultaneously to
serve the data to the user community.
Sharing data is complicated, and protocols
should include methods for open access, IPRmanagement, authorization and authentication. GEOSS and INSPIRE define interoperability standards, but these specifications are
still evolving and rather complex, and require
extensive effort for implementation.
Although the models themselves have benefited from computer science research, the
tools that scientists use for data analysis have
received less attention and can barely cope
with the current data volume. The increasing
complexity of models and the development
of satellite instrumentation will however overwhelm current capabilities and underscore
the need for new technologies in data management and analysis.
The computational challenge
Environmental sciences require extensive
computational resources. Models are used
not only to help the interpretation of data (for
example to generate images in solid Earth
sciences) but also to help investigate mechanisms and, whenever possible, for predictions
(for example in climate research). Future increasing capacities of computing resources
will be crucial for environmental sciences, as
model development is highly constrained by
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the availability of this resource. For example,
coupled climate models that are now evolving as Earth system models require several
orders of magnitude of increase in computing
power to increase model resolution and better
understand and quantify impacts of climate
change on extreme events and socio-economy. This was recently strongly emphasized
by the World Modelling Summit in Reading,
UK, supported by the World Climate research
Program. Enhanced computer resources are
also a key to handle the representation of the
complexity of the Earth system as well as to
account for the probabilistic nature of climate
and to quantify uncertainties. Modelling seismic hazards, high-resolution imaging, air quality and oceanography would also benefit from
high-end computing facilities, as emphasized
in the scientific case of the European PRACE
RI. Moreover, access to computing capacity is
important not only for environmental research
but also to help assess environmental issues,
such as climate change, for policy makers.
Data storage also needs increase with resolution, model complexity and simulation length.
For climate models, even a subset of the raw
output will soon be 100TB. So to fully utilize
the simulation results, the data challenge has
to be addressed simultaneously.
The environmental community, in particular
the climate modellers and solid Earth scientists, are looking to PRACE to guarantee access to world-class supercomputer systems
and to complement national facilities.
Challenges in applications
Scientific software and tools do not keep pace
with the development of hardware. Software
development related to experiments and
model developments, together with needs for
software services, have grown with the scale
of emerging and existing facilities. The needs
are clearly beyond what single researchers
or research groups with expertise other than
in computer science can do, and networks of
teams and facilities need to be developed.
To achieve effective data integration, science
requires applications that can access core
systems through scalable, tool-generated
code that facilitates information re-usability

and interchange. Technologies involved include workflows, web services, grids, portals,
databases and analysis software. Especially
for the latter there is a large base of legacy
code that needs to be integrated in a workflow
environment.
2.3.3. Monitoring networks
In Europe there are national, long-term measurement networks, observatories and other infrastructures, which perform long-term measurement series. The existing ESFRI projects
could benefit from linkage with these longterm monitoring programmes, although bringing different types of measurements together
for synergy is difficult. This may be a strategic
issue needing more discussion. Basic, operational monitoring is often best performed by
governmental agencies. However, the needs
for observations of the research community
(typically long-term) and of governmental
agencies are overlapping. The relationship
should be established in the RI proposals,
since researchers can draw additional value
from operational measurements, and to avoid
overlapping work.
The purpose of the ESFRI RI is to foster and
advance scientific research. ESFRI RIs are
facilities based on scientific excellence with
clear research objectives. However, the governmental observation and monitoring networks do provide valuable data also for research purposes. The implementation plan of
the INSPIRE-directive (Directive 2007/2/EC)
and its implications should be taken into account. This directive is obliged to fulfil the
international conventions to share spatial or
geographical environmental information in
an inter-operable way, but the scientific observatories and networks can also serve
this purpose. In this connection, ESF notes
in its forward look (2003) that the Earth System Science is very dependent on monitoring from space and in situ, but that ultimately
operational agencies, should be responsible
for the monitoring, which should not remain
within the research setting. “This calls for partnerships of the scientific community, science
funding agencies and operational monitoring
entities.”
23

ESFRI ENV RWG 2008

2.4. Research domains
The environmental sciences can be classified in many ways. Their expanded scope
and depth are breaking down the boundaries with physical, engineering and the
mathematical sciences, as well as with social sciences and humanities (Figure 2).
Environmental sciences have a strongly
multidisciplinary character. However, the research fields can be classified by the major
needs of collaboration among disciplines:

ENV RWG considered that it is important to
have a balance of the needs and disciplines
covered by the RIs introduced into the Roadmap. Looking at the scientific areas covered
by both the 2006 Roadmap projects and by
the new proposals, several gaps and omissions become apparent. These include: large
scale studies of terrestrial, freshwater or
brackish water ecosystems and wetlands; biogeochemical cycles; research into bio-fuels;
environmental security; cultural heritage and
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• Atmospheric research: meteorology
climatology, environmental physics,
global/regional climate and environmental
change, biogeochemical cycles, pollution.
• Planet Earth research: hydrology
and water resources, oceanography,
surface dynamics and natural hazards,
energy supplies (and bio-fuels), and
environmental engineering.

• Ecosystems research and system
studies: terrestrial ecosystems,
marine and freshwater ecosystems,
population biology and biodiversity
studies, biogeography, ecotoxicology,
environmental contamination,
environmental health, sustainable food
production, sustainable management
of natural resources and environmental
biotechnology.

Figure 2. The Roadmap Working Groups, and their relation to research domains.
Each recommended RI proposal and preparatory phase project is organized under
the research domain that it mostly belongs to.
24

ESFRI ENV RWG 2008

urban environment. The fields of science covered in the preparatory phase RI projects and
in new proposals cover mainly natural sciences with their distributed networks for the
observation and measurement of the natural
environment, and the associated dissemination/data centres and hubs.

urements are crucial for our understanding of
processes as well as for societal issues such
as hydrometeorological hazards, climate
change and air pollution. Modelling complements observations and is required to study
mechanisms as well as provide weather forecasts and climate projections.

Some of the new RI initiatives may benefit
from collaboration with the ESFRI projects on
the first Roadmap. These RI proposals may
furthermore strengthen some of the projects
already in the preparatory phase by linking
these projects together or working together
under a same “umbrella” (Figure 2). However
ESFRI can only introduce these opportunities
to project coordinators. At this stage, no mechanism is available to promote the integration
of ‘old’ and new RI projects. Nevertheless,
an effort towards integration in the planning,
management, and operational level, instead
of fragmentation of initiatives working around
the same themes, should be strongly encouraged. This was done during the first Roadmap process for several initiatives in biodiversity, and in the current update process for two
proposals on solid Earth sciences. The aim
of the following sections is to try to structure
the environmental scientific disciplines/areas
into larger entities or scientific domains for the
sake of practicality. This categorising is by no
means comprehensive: there may be other
disciplines of environmental research that are
not mentioned.

The fourth assessment report of the IPCC
(2007) has identified aerosols, clouds and precipitation as one of the largest uncertainties in
our current understanding of the climate system. Aerosols and clouds play an important
role on climate forcing but their microphysics is complex. Precipitation is an important
limitation of the present model capability to
predict climate change at the regional scale.
Many trace compounds in the air that affect
climate also affect air quality. Therefore any
actions for mitigation of climate change will
also have an effect on our atmospheric environment and air quality. For example, sources
of greenhouse gases are often responsible
for deterioration of air quality, and changes in
weather patterns can result in significant air
quality changes. Understanding the atmospheric composition and its impact on radiation require detailed information on how different sources and transformation processes
modify the properties of aerosol particles,
trace gases and greenhouse gases. They
are tightly interconnected through physical,
chemical, meteorological and biological processes in the atmosphere and at the atmosphere-biosphere interface. Understanding the
mechanisms of climate change also requires
study of past climate change. Ice cores, for
example, have provided a record of past atmospheric composition and help emphasize
the importance of greenhouse gases in past
natural climatic variability.

2.4.1. Atmospheric research
The atmosphere is the central component of
the Earth’s climate system. It interacts with all
the other components (the hydrosphere, biosphere, cryosphere, pedosphere and lithosphere) on time scales from hours to millennia.
The atmospheric composition, water vapour,
clouds and trace gases, play a key role in the
Earth’s radiation budget which drives the climate. Weather stations and meteorological
satellite measurements provide continuous
long-term monitoring of the atmosphere. They
need to be complemented, for clouds and the
atmospheric composition, by satellite observations when available, long-term observatories and in-situ field experiments. Such meas-

In the atmospheric sciences and biogeochemistry, three infrastructure projects were selected in the first Roadmap. COPAL (Community
heavy-Payload Long Endurance Instrumented
Aircraft for Tropospheric Research in Environment and Geo-Sciences, previously named
EUFAR) will improve our capacity to perform
in situ measurements during field experiments. ICOS (Integrated Carbon Observation
System) will improve our estimates of the carbon budget and how this later will evolve with
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human activities and mitigation policy. IAGOS-ERI, In-Service Aircraft research infrastructure for a Global Observing System, will
monitor high tropospheric trace gases using
regular airlines. Europe has reached a leading position in many fields of atmospheric sciences and the advantage will be increased if
the envisioned ESFRI Roadmap projects are
brought to full operation.
Air movements know no boundaries between
different countries. Therefore, a number of
different measurement networks have been
created in different subfields of atmospheric
science (measuring e.g. meteorological parameters, greenhouse gases, trace gases,
aerosol properties). Many of the networks
have been initially funded by the EC, but the
continuation of their existence may in many
cases be threatened due to a short-term funding of networks or specific projects. Building
pan-European infrastructures (e.g. ICOS and
IAGOS-ERI) is crucial to ensure long-term
monitoring. A European strategy on atmospheric research is required to establish the
overall strategy for long-term monitoring.
2.4.2. Planet Earth research/Solid Earth
research
Infrastructures for Earth Observation are the
pillar for research, monitoring, scenario assessment and forecasting for processes of
crucial importance for the sustainability of our
environment and society. The processes include the evolution and dynamics of tectonic
plates of the interior structure of our planet,
geo-hazards, natural resources, water cycle,
exploration and exploitation of energy resources, oceanography, climate change and
the interactions between the natural and built
environment. This vast panorama of scientific
and societal challenges requires an integrated
infrastructure for monitoring and research.
Global frameworks such as GEO (with the
Global Earth Observation System of Systems
10-year plan) and the European GMES (Global Monitoring of Environment and Security)
emphasize the need for increasing the quality, distribution, long-term duration and accessibility of Earth observing systems.
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RIs for Earth observations and research in
Europe face important structural and scientific challenges:
• RIs need to cover Earth processes
spanning a large spectrum of time scales:
the millions of years characterizing
the evolution of our continents and
oceans; the hundreds of years typical
of climate change; the annual variability
of atmospheric and water cycles; and
the seconds required for the generation
of geo-hazards, such as rock-falls
and earthquakes. To capture the timevariability of Earth processes, data have
to be collected, archived, distributed and
analyzed over the longest possible time,
and infrastructures have to be planned to
operate for decades and centuries in the
future.
• RIs need to cover Earth processes
spanning a large spectrum of spatial
scales: the thousand- and hundredkilometre scale of large river catchments;
the ten-kilometre scale of oil reservoirs;
the kilometre scale of vertical elevation
and clouds and the meter-scale
granularity of debris-flows. Nested, multiscale networks are required to monitor
and model the spatial variability and
complexity of Earth processes.
• RIs are of very different character, from
single geochemical laboratories to
satellites to ocean-bottom installations
to distributed monitoring systems.
Additionally, many observing systems are
installed for national monitoring. A major,
continuous effort of coordination and
integration between infrastructures and
data collection centres is required in order
to build a single Earth observing system
of systems, breaking disciplinary as
well as administrative and geographical
barriers.
• The large diversity of scientific priorities
and societal and economic relevance
areas complicates the definition of a
harmonized strategy for investments for
major RIs as well as for the accessibility
to the collected data. For example,
seismic instrumentation is used for
research on the Earth interior, and also to
assess hazards for building insurances, to
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locate oil reserves and to monitor nuclear
explosions.
• Early-warning and rapid assessment of
processes, scenarios, damage and losses
are crucial elements of any intervention
policy for natural disasters, and pose
additional challenges for RIs monitoring
natural phenomena.
Europe must face these challenges to create a network of RIs supporting the research
needs as well as the requirements of societal
sustainability.
2.4.3. Ecosystems research and
continued systems studies
Present situation and knowledge gaps
Climate change and growing anthropogenic
pressures, mainly derived from alterations
of soil use and changing societal demands,
have led to habitat destruction and contamination, disruption of natural communities by
invasive species, biodiversity loss and overexploitation of renewable natural resources,
among other unbalances. Such impacts currently affect the structure and functioning of
ecosystems and consequently their sustainability, from which the continuity of life on Earth
depends.
However, ecosystems sustainability can be
guaranteed only if the main processes remain unaffected, that is functioning within the
scales and thresholds tolerable by their populations and communities. To some extent, the
supply of ecosystems products, externalities
and services, has already been jeopardized,
and further threats are predictable.
Over the past decade, several initiatives have
contributed to raising awareness among policy makers, researchers and stakeholders in
general, pointing to the need for a profound
understanding of the dynamics of natural
systems. Among others, the Millennium Ecosystem Assessment (Hassan et al. 2005) emphasized that biodiversity loss is inextricably
linked to the degradation of ecosystem services, while the Stern Review Report (Stern
2006) detailed the Economic Consequences
of Climate Change.

Over the past 50 years, ecosystem change
due to anthropogenic causes has attained a
magnitude never achieved during the previous history of the planet. During the same
period, ecosystem research was initiated, but
mainly addressing rather small-scale studies
of isolated systems. Consequently, the data
generated supply an important, yet limited
contribution to our understanding of the principles driving ecosystems processes. There
is wide agreement that multidisciplinary integrated studies, aiming at the extrapolation of
general rules and theories, require the availability of time-series of data and of long-term
observations.
At European level, Framework Programmes
6 and 7 financed some concerted efforts targeting natural systems, e.g. through the establishment of networks of excellence, such
as ALTERNET, MARBEF and EDIT, and the
development of large-scale research projects
such as ALARM. Additionally, the ESFRI
Roadmap 2006 included one proposal, LIFE
WATCH, which considers the implementation of infrastructures aimed at ecosystem
research. However, such projects find themselves at the doorstep of the preparatory
phase and a more thorough and comprehensive definition of their aims and methodologies is still under discussion. LIFE WATCH
proposes the construction of an “E-Science
Infrastructure for Biodiversity Data and Observatories”, which appears to cover, only in
part, the present needs in the field of natural
system research.
Infrastructures needed
In order to address the crucial issues and
knowledge gaps identified, different types of
distributed infrastructures are needed at EU
level, which will allow for a thorough understanding of the principles shaping ecosystem
functioning. Such structures will extend over
a range of spatial scales and across geo-political borders, cover different types of ecosystems and their interfaces and be constructed
with life-spans of about half a century.
They will supply long–term data series, indispensable for the interpretation of ongoing
processes, including those responsible for
biodiversity erosion. Among other statistics, it
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might be worth noting that in Europe between
10 and 30% of mammals, birds and amphibians are threatened with extinction. As it is not
easy to reconcile short-term economic targets
with medium– to long-term promotion of ecosystem sustainability, research will, in parallel, address the link between socio-economic
issues and natural systems. The information
generated will further be used to forecast and
model ecosystem dynamics and to devise appropriate management strategies, including
the implementation of mitigation measures for
ecological impacts and habitat restoration.
The ESFRI ENV RWG recognized the need
for the following types of infrastructures to
be created, expanded, improved and/or updated:
1. Distributed infrastructure: LTER sites –
a Long-Term Ecological Research network
of sites representative of the main types of
European ecosystems and regions, covering
marine, coastal areas, fresh water and terrestrial environments, as well intersections
of transition systems and/or habitats. LTER
sites must be equipped with scientific equipment, instrumentation and structures providing logistic support that will allow for multidisciplinary data collection.
Present degree of implementation: across
European countries/regions the situation is
extremely variable, ranging from not yet initiated, to a preparatory phase, or to partially
implemented
(http://www.lter-europe.ceh.
ac.uk/)
2. Distributed infrastructure: LTSER - a LongTerm Socio–Ecological Research network of
sites, aiming at studying the impact of human drivers on ecosystems dynamics. This
requires an integrated, multi-disciplinary approach to investigate socio-economic and cultural issues, as generators of anthropogenic
pressures. Whenever possible, such sites
should coincide, overlap, or at least remain
closely linked with the sites selected to integrate the LTER network. LTSER and LTER
research objectives are complementary; additionally emphasis is placed upon the study
of the interrelationships between socio-economic and ecological processes.
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Present degree of implementation: preliminarily, considered by a few countries only.
3. Centralised or semi-distributed infrastructure: Controlled experimental sites, such as
ecotrons/biotrones and/or similar types of
large scale in –vitro infrastructures.
Experimentation under controlled conditions
is needed in addition to the study of natural
systems in vivo, since it allows for hypothesis-testing and can provide new insights into
mechanisms and processes of natural systems, particularly under extreme conditions.
A coordinated and centralized effort to build
a few large infrastructures would be advantageous, provided access to the scientific community is guaranteed.
Present degree of implementation: one
ecotron has been in operation for about 18
years (UK, Silwood Park), a couple more are
planned (CNRS, France; Swindon, UK), also
several biotrones in Sweden.
4. Centralised or semi-distributed infrastructure: Bio-banking for conservation of the genetic patrimony of European and Earth organisms
Although this type of infrastructure falls under
the scope of the BMS RWG, it is indispensable for natural system research.
Present degree of implementation: apparently
no proposal has yet been submitted.
5. Centralised e-infrastructures for data conservation, treatment, and interoperability:
5.1. Storage, analysis, synthesis and distribution of data on natural systems research and
monitoring.
The objectives of this type of infrastructure
partially overlap with those of ESFRI LIFE
WATCH project. Close interactions with the
ENV RWG should be pursued.
Present degree of implementation: preparatory phase
5.2. Interface with other data sources, namely
earth and atmospheric sciences
Present degree of implementation: ?
In summary, natural systems research is urgently needed and further delays may prove
irreparable for European ecosystems sus-
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tainability. The ambitious but realistic goals
require highly coordinated, mostly distributed
infrastructures and continuous financing, over
decades. This could be compromised by the
large socio-economic asymmetries still found
across Europe. This danger is a priority for
thorough analysis and action.
2.5. Landscape of existing Research Infrastructures
2.5.1. Landscape of existing RIs in Europe
The expert group of the first ESFRI Roadmap
2006 concluded that some relevant topics in
the environment field were not adequately addressed by the RI proposals submitted. These
were:
“a) Observing networks. Europe will need observing networks in other fields, e.g. in the
seismic, and geochemical fields, land cover,
hydrological research and tropospheric research.
b) Experimental RIs. An integrated network
of experimental sites seems necessary; the
integration and networking of Earth data systems need to be further developed.
c) Research stations. The set up of research
station projects with well-defined scientific objectives that could provide a unique capacity
for European scientists should be further examined.”
Comparing the results of the 2007/08 update process with these previous views, ENV
RWG supports a mature proposal for a seismic observatories (EPOS), but pan-European
RI initiatives for hydrological (NOHA) and experimental (ecotrons, ANAEE) RIs are still in
the emerging phase.
Ecology, as one of the pillars of the environmental sciences, requires a continuous experimental approach, coupled with the ongoing rapid advances in data analysis. The need
for a committed investment to generate new
data on the structural and functional characteristics of natural systems was identified as
highly important in the first Roadmap. The urgency to support this experimental area is reiterated by the present ENV RWG, in the light

both of the remaining large gaps in knowledge, and of the need to monitor ecosystem
processes under climate change scenarios.
Unfortunately, as the proposals presented
in this field were either too narrow in scope,
or lacked maturity, this remains as a priority.
Similarly, ENV RWG gives a high priority to
the need for new RIs supporting research on
sustainable energy production. Unfortunately
this sector remains poorly represented in the
list for recommended RI proposals.
Climate change is crucial to the hydrological
cycle, and the hydrological cycle is part of the
climate system. The water issues will probably be among the most important in future
climate change debates. ENV RWG considered that the water/hydrological cycle and related topics still remain important parts of the
landscape of the environmental sciences and
that they should be given close consideration
in the group.
Finally, ENV RWG considered that there is a
great need for investments in infrastructure
for preservation and storage of scientific data
and that it is important that this issue (and
proposals supporting it) are considered carefully in the future ESFRI work.
Joint Research Centre, European Environment
Agency and European Science Foundation
Joint Research Centre (JRC) is one of the
largest interdisciplinary environmental research institutes in Europe. It is a Directorate-General of the European Commission
under the responsibility of Janez Potocnik,
European Commissioner for Research. The
mission of the JRC is to provide scientific and
technical support for the development, implementation and monitoring of EU policies. As
a service of the European Commission, the
JRC functions as a reference centre of science and technology for the EU. One of the
seven JRC Institutes is the Institute for Environment and Sustainability, which runs several large-scale research facilities such as the
Vehicle Emissions Laboratory, the European
Reference Laboratory for Air Pollution, and
the Greenhouse Gas Flux Towers. Research
communities might not be aware of all the op-
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portunities offered by JRC to researchers and
Ph.D. students.
The European Environment Agency (EEA) is
an agency of the EU and one of the decentralised Community bodies. The EEA aims to
support sustainable development and to help
achieve significant and measurable improvement in Europe’s environment, through the
provision of timely, targeted, relevant and reliable information on the environment to policy-making agents and the public. EEA is the
main information source for those involved in
developing, adopting, implementing and evaluating environmental policy.
The mission of both of these organisations is
primarily to support policy-making and they
are essentially official authorities in nature.
They provide surveys, reports, and researchbased support to the development and implementation of European environmental policies. By contrast, the RIs that ESFRI supports
and seeks for its Roadmaps are based on scientific excellence. ESFRI should enhance the
communication and have continuous discussion with these organisations about the European research landscapes and challenges.
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Space-borne platforms are neither included
in the first ESFRI Roadmap nor in the new
proposals. However, there might be reasons
to take them into consideration in the next
round, in that case in coordination with ESA
and possibly within the context of GMES,
aiming to create operational services in support of EU policies.
2.5.2. Environmental sciences RIs on
national roadmaps
Some of the national Roadmaps, for example
in United Kingdom, Sweden and Australia, include RI on environmental sciences. In general, the first ESFRI Roadmap has had a major influence on the scope and content of the
new UK Roadmap. ENV RWG expects more
to come in coming years. The work done in
ESFRI (the first Roadmap and the current update) may have an influence on the national
Roadmaps/strategy plans for RIs currently
under preparation.
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3. THE ASSESSMENTS
Projects on the 2006 ESFRI Roadmap, as
well as most of the new RI proposals, mainly
address issues related to environmental observatories and data integration. Long-term
observations, monitoring and databanks are
thus needed, but more ambitious scientific objectives and achievements are now expected
to emerge from the pan-European RIs. Many
of the previous proposals were too narrowly
focused to contribute to the acceleration of
multidisciplinary research, or to tackle the
study of complex environmental systems. In
general, the good proposals tended to have
an existing history of collaborative projects
and cooperation efforts that have now matured into a need for a large-scale RI.
3.1. Follow up of the first ESFRI Roadmap
projects
This section describes the results of the
analysis of the update information obtained
from the preparatory phase project coordinators upon request. It needs to be remembered, however, that the preparatory phase
projects are in a rapidly evolving phase and
that changes might already have occurred
between the preparation of this RWG report
and the publication of final ESFRI Roadmap
in December. Table 4 summarises the timeline
and implementation of environmental science
RI projects on the first ESFRI Roadmap.
ERICON-AB, AURORA BOREALIS
(http://www.eri-aurora-borealis.eu/)
European Research Icebreaker, for
multidisciplinary research with deep-sea
drilling capacities
Preparatory phase: 2008 - 2011, kick-off will
probably be in September 2008

The ERICON-AB is a novel research icebreaker with innovative, powerful and absolutely precise azimuth AZIPOD propulsion
technology system and deep-sea drilling capability for a water depth of ca. 5,000 m and
another 1,000 m core/sea-ground drilling capability for the sea-floor below. It is planned
to have two especially designed 7x7metreslarge moon pools in its twin hull for riserless
deep-sea drilling and can host up to 120 scientists and crew members. It will be a globally unique multidisciplinary research platform
with modularized mobile laboratory systems
that can be fit together according to special
research needs for each mission.
The ship will be of great importance to European and international Arctic research, as well
as to deep-sea drilling in the Arctic. As the biggest impact of climate change is expected to
be in the Arctic and Subarctic regions and in
Northern Europe, the ship and the organisations that will be created around it will provide
an excellent platform for coordinated European polar research and a valuable European
contribution to international programs such
as IODP. The European Research Icebreaker
will provide Europe with a capacity to launch
autonomous scientific investigations into the
Arctic Ocean during all seasons of the year.
ERICON-AB would also be utilized in a targeted way to carry out research investigations
around the Antarctic continental shelf areas.
Notably the ERICON-AB Science Perspective (published by the ESF, 2004) indicates
that scientific observations during the winter
season are critical for the understanding of
the functioning of the dynamic system of the
Polar Regions and the climate modifications
induced by anthropogenic actions.
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The ERICON-AB has 16 partners in preparatory phase including industrial partners from
11 countries. The work plan for the preparatory phase covers consortium management,
strategic integration, international access,
financial framework, governance and legal
structure. A new design for the ERICON-AB
is currently in process. In December 2007
Wärtsilä’s ship design and marine consultancy subsidiary, SCHIFFKO GmbH, based
in Hamburg, was awarded a contract from
the Alfred Wegener Institute for Polar and
Marine Research of Bremerhaven, Germany,
to design the new European research icebreaker AURORA BOREALIS. The contract,
which was won in a public European tender
comprises the initial design concept, general
arrangement planning, and full tender documentation.
COPAL
(http://www.eufar.net/)
Research aircraft platform COPAL:
COmmunity heavy-PAyload Long
endurance Instrumented Aircraft for
Tropospheric Research in Environmental
and Geo-Sciences
Preparatory phase: 2007 - 2009,
kick-off was in December 2007
The COPAL has the objective of providing the
European scientific community with a unique
research aircraft platform, capable of reaching and operating in any remote area in the
world and offering a heavy-payload for the
setting up of large panoply (on-board) of instruments for research in environmental and
geosciences. It will offer an unprecedented
opportunity to countries that are not yet operating research aircraft to develop expertise
in airborne measurements and participate in
international multidisciplinary experiments.
The consortium includes 10 national research
funding institutions, a SME and a pan-European law firm. Among the national institutions, six are research councils, three are
meteorological services supporting research,
and one is a national aerospace research institution. Seven participants are members of
the EUFAR-network that operates more than
30 instrumented aircrafts for research in geosciences. A network of academic centres of
excellence and SMEs will be constituted for
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the development and airborne certification
of innovative instruments for the community
aircraft. They will supply research institutions
with technical and logistics solutions and
develop a new organizational model for the
EUFAR distributed infrastructure. New governance schemes will be elaborated for evaluation of access proposals and allocation of time
slots, which reconcile the pan-European use
of the aircraft, with national authority in term
of scientific programming. These activities will
be coordinated with EUFAR, with the operator of community research aircraft in the USA,
and with the other preparatory phase studies,
especially those with points of similarity with
COPAL, such as the research vessels.
Among the possible aircraft considered, the
C-130 appears currently to be the only possibility. The costs remain unchanged. In the preparatory phase the project will work on technical solutions for aircrafts, measurements and
instruments, legal aspects and management
of the RI.
EMSO
(http://www.ifremer.fr/esonet/emso/index.htm)
European Multidisciplinary Seafloor
Observation infrastructure for long-term
permanent monitoring of the ocean
margin environment around Europe
Preparatory phase: 2008 - 2012,
kick-off meeting was in April 2008.
EMSO RI is considered critical by the ESF marine board. EMSO is an essential tool for deepsea research including geosciences and geohazards, physical oceanography, biology and
non-living resources as well as for research
on CO2-sequestration. Cabled deep-sea-floor
observatories deployed to specific sites are
needed for simultaneous collection of, for
instance, long time series of data identifying
temporal evolutions, cyclic changes and capturing episodic events related to oceanic circulation, deep-sea processes and ecosystem
evolutions. In addition, long-term monitoring
will allow the capture of episodic events such
as earthquakes, submarine slides, tsunamis,
benthic storms, biodiversity changes, pollution and other events that cannot be detected
and monitored by conventional oceanographic seagoing campaigns. Ten possible sites for
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research were pre-selected of which five will
be finally selected. Among these are one site
in the Arctic, three in the Mediterranean Sea,
three in the Atlantic Ocean, one in the Black
Sea and one on the Norwegian Margin.
Substantial technical progress has been
achieved during the last two years compared
to the state of art described for the first ESFRI
Roadmap. Moreover a series of four demonstration missions have been initiated within
the ESONET Network of Excellence. These
missions will provide additional scientific and
technical background for the future permanent installations of EMSO RI. A consortium of
twelve European research institutions started
the EMSO preparatory phase project in April
2008.
ICOS
(http://icos-infrastructure.ipsl.jussieu.fr/)
Integrated Carbon Observation System
Preparatory phase: 2008 - 2011,
kick-off meeting was in May 2008
ICOS has a high scientific and societal panEuropean, and even global, relevance in the
field of high precision long-term monitoring
and research into greenhouse gases, their
fluxes between atmosphere and continental
biosphere and storage in the ecosystem of
Europe and of regions of interest to Europe.
ICOS measurements will take place in distributed ecosystem sites, atmospheric stations
and marine observation systems. Other facilities will be the thematic centres, analytical
laboratories, carbon portal and the coordination centre. The ICOS measurements will be
combined using advanced carbon cycle models into an operational information system,
to allow daily assessments of sources and
sinks at scales down to about 10 km over European countries. The distributed ICOS facility is both research-oriented and operational
(in the frame of GMES) and will enable the
EU to respond better to the obligations of the
UNFCCC. ICOS will enable Europe to become a global player for in situ observations
of greenhouse gases, data processes and
user-friendly access to data products for calibration of remote sensing products, scientific
assessments, modelling and data assimilation. ICOS is the continuation of an ongoing

preliminary project (through IP CarboEurope)
that demonstrates its feasibility and the maturity of the scientific and technical concepts.
In the ICOS preparatory phase project there
are twelve partners. The preparatory phase,
starting in 2008, will develop the strategic plan
for constructing the Infrastructure, the funding
commitments will be endorsed by stakeholders, and the project will be technically developed up to the level of a demonstration year
of full operation, but with a reduced number of
observational sites.
IAGOS-ERI
(http://www.fz-juelich.de/icg/icg-2/iagos)
In-Service Aircraft research infrastructure for
a Global Observing System mounted
on-board routine aircraft for global
climate change observations
Preparatory phase: 2008 - 2012,
kick-off meeting is planned for Sept. 2008
IAGOS-ERI, a distributed infrastructure of
routine aircraft observations for global climate
change, is already a key concept for the international climate and atmospheric research
community and will likely become a key component of a GMES service on air quality that
is being discussed.
Using commercial airlines, IAGOS-ERI is a
very effective and cost-efficient approach to
monitoring the long-term variations of largescale atmospheric chemistry, including many
chemical species and aerosols. It allows a
significant improvement and extension of an
ongoing and very successful research infrastructure initiative (MOZAIC) funded by the
EU, and is established to collect data in the
core field of climate change in the upper atmosphere using newly developed instrument
packages.
The collected data will significantly strengthen the European position and knowledge on
climate change and will help the EU improve
new directives and conventions on long-range
transport by air pollution. Data obtained by
means of routine aircraft measurements have
been widely used at the international level
and notably within the IPCC process (worldwide application) but there are key scientific
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applications in European projects such as
GEMS. IAGOS-ERI is of high relevance for
the EU, its member states and associated
partner states. The long-term continuity of the
observation will give Europe a high-profile, international leadership with major significance
for the scientific objectives of global climate
change research.
EURO-ARGO
(http://www.coriolis.eu.org/cdc/argo.htm)
European contribution to a global ocean
observatory
Preparatory phase: 2008 - 2010,
kick-off meeting was in January 2008
EURO-ARGO is a component part of a worldwide international agreement (ARGO) for
global in situ ocean observations, endorsed
by the WMO’s Climate Research Programme,
the Global Ocean Observing System (GOOS),
and the Intergovernmental Oceanographic
Commission (IOC). It is a key scientific and
operational ocean observation system with
high scientific relevance already proven for
global climate change research and ocean
studies.
Through its planned 800 floats, EURO-ARGO
provides a unique real time 3-dimensional observation of the global ocean, producing far
more data than was previously available from
research ships. This (global ARGO) observing platform with its planned 3,000 floats is
complementary to the remote sensing observations from satellites (particularly altimetry).
The aim of the EURO-ARGO proposal is to
develop a sustained European infrastructure
facilitating access to European scientists.
The objective is to progressively build up a
long-lasting European component of ARGO.
EURO-ARGO will become a key source of
data for the GMES Marine Core Service that
is being implemented. The preparatory phase
project has participants from 12 countries.
The first annual meeting will take place in
Hamburg in mid-January 2009.
LIFE WATCH
(http://www.LIFE WATCH.eu/)
E-science and technology infrastructure for
biodiversity data and observatories
Preparatory phase: 2008 - 2011,
kick-off meeting was in March 2008
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LIFE WATCH is an e-science and technology infrastructure for biodiversity data and
observatories, putting in place the essential
infrastructure and information systems necessary to collate both existing and new data
on biodiversity and distribute this information with analytical and modelling capabilities
to the scientific community and to other users in the public, commerce, and policy sectors. LIFE WATCH links ecological monitoring data collected from marine and terrestrial
environments with the vast amount of data in
physical collections. The new infrastructure
will open up new areas of research and new
services by providing access to the large data
sets from different (genetic, population, species and ecosystem) levels of biodiversity
together with analytical and modelling tools.
LIFE WATCH RI will contribute a European
component to the GEOSS 10-year implementation plan, particularly in relation to enabling
global, multi-system information capabilities
for biodiversity, and improving the coverage,
quality, and availability of essential information from the in situ networks and improving
the integration of in situ and satellite data.
The LIFE WATCH preparatory project is making strategic agreements with the following
European and global research infrastructures:
• CERN (EGEE - Enabling Grids for EScience) project has generated funds to
contribute to the development of the Gridenvironment of the LIFE WATCH virtual
lab and service space.
• ESA (validating earth observation data
with ground-level data) is considering
coinvesting in joint activities with respect
to validating earth observation data with
ground-level data (specifically in relation
to early detection of emerging diseases).
• GBIF (Global Biodiversity Information
Facility) is facilitating digitisation
and global dissemination of primary
biodiversity data.
• The ESFRI ICOS RI (greenhouse gas and
ecological observatories)
These interactions will result in integration in
the GEANT network infrastructure.

ICOS
LIFE
WATCH

Integrated Carbon Observing
System

Science and Technology
Infrastructure for biodiversity
data and observatories

* E = Pan-European; G = Global
** Coordinator during the preparatory phase
.. Data not available.

Total MЄ

IAGOSERI

In-service Aircraft for a Global
Observing system

G

G

G

G

EUROARGO

Global Ocean Observing
Infrastructure

E

E

EMSO

European Multidisciplinary
Seafloor Observation
infrastructure

Scale*
E

The European Polar Research ERICONIcebreaker Aurora Borealis
AB

Acronym
COPAL

Title
COmmunity heavy-PAyload
Long endurance Instrumented
Aircraft
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2008-2010:
5

2008-2011:
4,3

2005-2012:
3,3

2008-2010:
3

2008-2011:
4,5

2008-2012:
3,9

Preparatory
phase:
Max. EC
contribution
2008-2011:
1

1323

2010-2018:
369

2010-2015:
96

2009-2013:
..

2007-2011:
73

2011-2013:
635

2012-2014:
100

Construction
phase: costs
2011-2013:
50

157.8-

2024-:
71

2012-:
14

2009-2028:
..

2011-2020:
6,3

2014-:
32,5

2015-:
32

Operation:
costs/year
2014-2039:
2

NL

FR

DE

FR

FR (ESF)

IT

Coordinator
country**
FR

BE, DE, DK, ES, FI, FR,
IT, NO, PL, RO, SE, SI,
SK, UK

BE, CZ, DE, DK, ES, FI,
IT, NL, SE, UK

FR, UK, WMO

BE, BG, DE, FI, IT, NL,
NO, RO, RU, DK, PT,
ES
BG, DE, ES, GR, IE, IT,
NL, NO, PL, PT, UK

DE, ES, FR, GR, IE, NL,
NO, PT, SE, TR, UK

Commitments/ interest
(countries)
DE, ES, FI, GR, PL, PT,
UK

Table 4. Provisional timeline and implementation of environmental science RI projects in the first ESFRI Roadmap.
The budget information is indicated in MЄ.
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The LIFE WATCH project has partners from
18 countries in the preparatory phase. LIFE
WATCH has established the involvement of
Oracle (Europe, Middle East, Africa) and IBM
(Europe) with their objective to contribute with
industrial investment to parts of the preparations and the construction. Contracts, taking
into account appropriate IPR agreements, are
being prepared.
3.2. Evaluation of the new proposals for
the ESFRI Roadmap update
3.2.1. Results of the evaluations
The infrastructures, which ENV RWG proposes for ESFRI’s Roadmap update consideration and for inclusion in the Roadmap, are
those that show a strong science and technical case and a pan-European character
in their potential scientific impact and in the
institutional and financial requirements. ENV
RWG also took in consideration the international scale of the proposals. There are two
proposals addressed only to ENV RWG, and
one addressed in parallel to ENV RWG and
PSE RWG, which according to the judgement of ENV RWG fulfil the criteria of maturity
(Table 5).
There are five proposals that underscore well
defined and important scientific needs but are
not yet mature in terms of detailed concepts
or pan-European impact. ENV RWG defines
all these proposals as emerging (Table 6).

The proposals identified as being insufficiently mature did not reach the criteria for a major
pan-European RI (see section 1.3.2.). In this
respect, the first criteria, scientific case, was
the most important one. The evaluations of all
the proposals were made from the environmental point of view. One of the main reasons
to decline proposals was a too narrow scope.
Some proposals were more like networks
and therefore didn’t warrant consideration as
RI. One serious problem of the insufficiently
mature proposals was that they did not have
a coherent management structure. Another
problem that has been common for many of
the proposed RIs in the ENV field is that they
haven’t been truly pan-European and have
covered only a few countries. Some were
more like national proposals that were seeking an ESFRI label. Table 7 lists the insufficiently mature proposals.
3.2.2. Consensus reports for mature
proposals
The ENV RWG identified three projects that
could be introduced to ESFRI Roadmap from
the new proposals submitted to ESFRI Secretariat in November 2007. Two of these proposals were primarily submitted to ENV RWG
and one was primarily submitted to PSE
RWG. This section contains the consensus
evaluation reports for mature proposals.

Table 5. Mature proposals suggested to be introduced to ESFRI Roadmap,
and their budget information in MЄ.
Preparatory
phase:
cost

Construction phase:
cost

Operation:
cost/year

EPOS **

2008-2012:
12

2012-2018:
500

2018-2048:
80

SIAEOS

2008-2010:
2

2010-2012:
50

2012-:
9,5

2009-2011:
6

2011-2013:
60-250

2013-:
4-10

20

610-800

93,5-99,5

Proposal
number

Acronym *

RU24
RU28

RU38 *** EISCAT_3D
Total MЄ
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* See the full titles in Table 2.
** The information given refers to revised EPOS
*** Parallel evaluation by PSE RWG and ENV RWG.

Commitments/
Coordina- interest
tor country (countries)
CH, DE, DK,
IT
FR, NL, UK, TR,
GR, RO, BG,
NO, PT, IS
NO
DE, FR, IT, JP,
KR, NL, PL, UK,
IS
SE
DE, FI, NO, UK,
JP, CN
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Table 6. Emerging proposals, and their cost estimates in MЄ.
Acronym *

Preparatory
phase:
cost

Construction
phase:
cost

Operation:
costs/year

Coordinator
country

RU10

European
PICTURE

2009-2011:
7-13

2011-2015:
130-150

2015-2035:
10-13

DE

RU11

NOHA

2008-2010:
20-24

2010-2012:
40-48

2012-2024:
10-12

DE

RU15

ALPS
EurAt
Observatory
ANAEE

2013-2023:
300
2011-2015:
61
2010-2012:
84

2023-2063
30
2015-2018:
121
2012-2020:
20

CH

RU23

2008-2013:
6
2008-2010:
..
2008-2010:
0,9
33,9- 43,9

615-643

191-196

Proposal
number

RU32
Total MЄ

Commitments/
interest
(countries)

IT

CH, DK, FI, FR,
IS, IT, NL, NO,
RU
BE, CH, DK, FR,
IT, KO, NO, SI,
UK
AU, DE, FR, IT,
SI
DE, FR, NL, UK

FR

DE, ES, IT, UK

* See the full titles in Table 2.
.. Data not available.

RU24 European Plate Observing System
(EPOS)
Research Infrastructure and E-Science for
Data and Observatories on Earthquakes,
Volcanoes, Surface Dynamics and
Tectonics
Submitted by ESFRI Delegation/Italy
Reviewed by ENV RWG
Synthesis opinion:
The European Plate Observing System
(EPOS) initiative will create a coherent research Infrastructure for solid Earth science
research in Europe. EPOS will integrate the
currently scattered, but highly advanced,
European facilities into one distributed but
coherent multidisciplinary research infra-

structure. EPOS will promote innovative approaches for a better understanding of the
physical processes controlling earthquakes,
volcanic eruptions and tsunamis, as well as
those driving tectonics and Earth surface
dynamics. EPOS is a mature project of very
high quality.
Justification in detail:
EPOS represents a key RI for solid earth sciences in Europe. EPOS will integrate in-situ
observatories, laboratory experimental facilities and will provide open-access to data and
modelling tools. This integration will facilitate
the development of multi-disciplinarity in various fields of geosciences, which is important
for the study of natural hazards (seismic, vol-

Table 7. Insufficiently mature proposals.
Proposal number

Acronym *

Evaluation RWG(s) **

RU08
RU09
RU17
RU22
RU25
RU29
RU30
RU31
RU33
RU35

3M ERL
IVC
CECAM
EMBRC
FASOF
ECCSEL
ASSA
SOFT. SERV.
IPURE
CBGC

ENV + PSE
ENV
eIWG + BMS, ENV, PSE, SSH
BMS + ENV + eIWG
ENV + BMS
ENV + PSE
ENV + BMS, eIWG
eIWG + BMS, ENV, PSE, SSH
eIWG + BMS, ENV, PSE, SSH
ENV

* See the full titles in Table 2.
** See the abbreviations for the panels in the footnote of Table 2.
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canic, etc.) and is of real advance for high
quality and frontier science. Integration of
all relevant top-level institutions and organizations is foreseen on a global scale. EPOS
complements the satellite and ocean observing system within EMSO.
EPOS will integrate existing facilities, and will
complement and upgrade them in a coherent
European distributed facility. EPOS plans to
be fully operational in 2018 for 30 years at
least. It already has the agreement of institutions from seven European countries. EPOS
should also benefit from on-going discussions with other countries such as eastern
Mediterranean countries. An important aspect
of EPOS is to give open access to data and
modelling tools.
The business plan appears realistic. The total
construction cost is estimated at about 450
M€ of which about 315 M€ is already committed by the agencies from the seven first
countries supporting EPOS. Existing facilities
and the agreement of seven countries is an
important solid starting point for the project.
EPOS is a clear European-scale RI. It has
been recently strengthened by the addition
of other European countries strongly involved
in geophysical observatories. When fully integrated, EPOS will represent a key infrastructure at the international scale which will
certainly be of importance to world wide research.
RU28 Svalbard Integrated Arctic Earth
Observing System (SIAEOS)
www.unis.no/SIAEOS
Submitted by ESFRI Delegation/Norway
Reviewed by ENV RWG
Synthesis opinion:
It is the goal of SIAEOS to establish a panEuropean Arctic Earth Observing System in
and around Svalbard, integrating facilities
and monitoring platforms for geophysical, atmospheric and biological processes studies.
It corresponds to a highly relevant need concerning climate change monitoring. Both the
integrated approach and the existing base for
the activity are of high quality. The RI is mainly
European, but there is a strong international
38

component with the presence of a large number of research institutes from all over the
world (EU, US, Russia, Asia, Japan, China).
It has a very broad and interdisciplinary user
community and offers unique opportunities
for education and training of young scientists
- also in a broad international context. It has
a high level of maturity in all aspects (technical concept, timetable, availability of trained
personal, budget).
Justification in detail:
The scientific quality of the project offers new
ways for doing long-term research at the
frontier of international research. The Arctic
is extremely sensitive to climate change and
therefore serves as an outstanding location
for a RI on climate change. Reliable data can
be obtained only by continuous monitoring of
a broad range of environmental parameters
for longer time periods, and the project covers both the existing base and International
Polar Year (IPY) activity. This enables extending this important task of monitoring in order
to provide a sound base for complex scientific
analysis and modelling.
The project offers excellent opportunities for
technological development, with both research
institutions and industrial companies. The
project is open to European partnership and
offers opportunities for partners to join later.
There is possible industrial use both through
the involvement of companies in the technological development of scientific infrastructure
and (in the long-term) through improvements
in the development of sustainable strategies
of industrial activities based on the outcome
of the unique research planned in the frame
of this proposal.
The core element - the knowledge centre demonstrates good value for money. Many of
the elements of the RI already exist in part.
There is a strong commitment by the Norwegian government to give the project financial,
political and institutional support over a long
period of time.
Svalbard is already a well-established research site with a strong infrastructure consisting of laboratories, the international university and the necessary support structure
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to host international research consortia. The
proposal for a European ESFRI-participation is conceptualized as “knowledge centre”,
which should serve as a key node for different existing research sites/institutes. The
proposed “link” would not only underline the
leading role of European institutes in polar research, but it would also highlight a successful EU-Research policy. This is a strong scientific as well as a convincing political message.
SIAEOS will take Svalbard out of the existing
“bilateral” mode into a truly European knowledge base of global importance. The global
research presence is based on an open-door
policy and the status of Spitzbergen, which
allows for this research presence as long as
it complies to Norwegian rule and stays nonmilitary.
RU38 The next generation European incoherent scatter radar system (EISCAT_3D)
www.eiscat.se
Submitted by ESFRI Delegation/Sweden
Reviewed by ENV RWG
Synthesis opinion:
Eiscat is an existing European infrastructure devoted to the study of the ionosphere.
EISCAT_3D proposes a major upgrade of the
existing infrastructure that will improve the
range of available data as well as their temporal and spatial resolution. This upgrade is
based on an on-going design study. EISCAT
is primarily a facility for physical studies but its
strong relevance to environmental studies is
mainly through the space weather issue. This
major upgrade is mature and will be important
for environmental physics.
Justification in detail:
The new facility will greatly extend the range
of available data, improving its temporal and
spatial resolution as well as its geographic,
altitude, and temporal coverage. The design
goals mandate improvements in the achievable temporal and spatial resolution by about
an order of magnitude. This upgrade will be
important for the study of the upper atmosphere and the Sun-Earth interactions. It will
also be important for user services such as
space weather forecasting.

EISCAT_3D represents a major upgrade
of the existing facility. It follows recommendations from users in 2003. Users in both
EISCAT member and non-member countries
will have access to data, usually remotely.
The proposal also includes provision for training. EISCAT_3D is planned to be operational
in 2013 for 30 years.
The present European members of the
EISCAT Scientific Association (Sweden, Finland, Germany, the United Kingdom, Norway,
Japan and China) have all recently expressed
their enthusiasm for the EISCAT_3D goals
and plans. Construction cost is estimated at
60 M€ for one active site but may expand up
to 250 M€ for all sites.
The facility will surpass all other such facilities in the World, both existing and under construction, and will provide European researchers with access to the World’s most advanced
and capable facility.
3.2.3. Consensus reports for emerging
proposals
The ENV RWG identified five projects that
could be introduced to ESFRI as emerging
projects from the new proposals submitted
to the ESFRI Secretariat in November 2007.
Two of those projects were primarily allocated
to ENV RWG, and in parallel to BMS RWG.
This section contains the consensus evaluation reports for emerging proposals.
RU10 EUROPEAN POLAR ICE CORE
TREASURY UNIT AND RECOVERY
EQUIPMENT (EuropeanPICTURE)
Submitted by: ESFRI Delegation/Germany
Reviewed by: ENV RWG
Synthesis opinion:
Ice cores from the polar areas provide very
important data on the past climate. A well functioning science community has been formed
through successful, past projects like EPICA.
The European part of this science community
will in the future be coordinated by the newly
formed EUROPICS. This will provide the opportunity to develop more firm plans about the
infrastructure needed for drilling, as well as
39
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storing and processing of ice cores. A central
European infrastructure for storing and processing of ice cores, and knowledge centre
would be a welcomed contribution to a future
ESFRI list. However, the current plans for
this infrastructure must be characterised as
emerging rather than mature.

to ensure European leadership in the ice core
science field.

Justification in detail:
The science case for analysis of ice cores
from the polar areas is very strong. The ice
cores provides information about past atmosphere that is complementary to the data on
past ocean conditions provided by drilling at
ocean bottoms. It is also very important background information for current climate measurements. A European infrastructure for ice
core processing, as well as better equipped
camps for drilling, could improve the capacity
to educate PhD students in this field, as well
as engage more scientists worldwide from
countries with less infrastructure of their own
for polar science.

Synthesis opinion:
NOHA proposes to investigate the effects of
climate change and anthropogenic impacts
on hydrological processes and water resources in Europe by installing a network of
coordinated hydrological observatories covering a number of river catchments in different regions of Europe. The positive aspects
of NOHA are the focus on a resource which
is crucial for the long-term sustainability of
our society as well as on the interconnection
between natural hydrological cycles, climate
change and anthropogenic impacts. The proposed European dimension of NOHA is another very positive feature.

There is a clear need to maintain capacity and
competence for ice drilling on a more permanent basis than can be achieved on the basis
of research projects with short-term funding.
There is also a need for larger and better facilities for storing of ice cores, including the
need for storing at -50ºC, rather than the current -30ºC. However, the plans for how this
should be achieved on a more institutional
basis are insufficiently mature. The support
needed for ice core drilling, in addition to that
of the leading polar research organizations,
is not yet clear. With much of the necessary
logistic infrastructure already existing, the application is partly to raise the visibility of this
science field within the polar organisations.
Furthermore, it is not yet decided if the current plans are for one central facility for storing ice cores, or for several distributed ones.
These plans will most likely mature when
EUROPICS start working. Thus, the cost estimates can be regarded as only provisional.
Several large institutions are listed as supportive of the initiative and it is likely that it
could be funded when more solid plans have
been developed.

The proposed theme and the focus on water
are central to the scope of environmental research, but NOHA needs better definition and
refocussing as a long-term, multi-disciplinary,
sustainable major European infrastructure for
hydrological investigations.

EuropeanPICTURE is a pan-European RI
with large global impacts. If realized, it is likely
40

RU11 A network of hydrological
observatories (NOHA)
Submitted by ESFRI DELEGATON/German
Reviewed by ENV RWG

Justification in detail:
The project aims to investigate the effect of
climate change and anthropogenic impacts
on hydrological processes and water resources in Europe by installing a network of coordinated hydrological observatories covering
a number of river catchments in different regions of Europe. The catchments are proposed along two major transects across Europe, to cover the main hydrological regimes,
with a size of 2,000-10,000 km2.
It is widely recognized that the water systems
are extremely sensitive to climate change and
to anthropogenic impacts, and that long-term
policies for sustainable management of water
resources must be based on a comprehensive understanding of all aspects of the hydrological cycle. Current climate predictions
suffer from a lack of adequate monitoring and
understanding of the role of terrestrial hydroclimatic response and feedback. In addition,
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terrestrial systems are increasingly used for
human development, especially by providing water as a key resource for industry and
agriculture. The projected increase in population and industrial growth will have a strong
impact on natural resources and may lead to
over-exploitation of water resources and degradation of water quality. Only by ensuring
long-term monitoring of river catchments and
their hydrological processes and feedbacks
will we gain the required understanding.
The instrumentation to be installed in the selected NOHA river catchments will be selected to monitor major hydrological fluxes, with
emphasis on spatial coverage, high temporal
resolution and real-time automated observations.
NOHA aims at deploying a homogeneous RI
network based on hydrological observatories and advanced monitoring technologies
in river catchments across Europe, along
two transects (NW-SE and SW-NE) covering different environments and hydrological
regimes.
The connection between hydrological monitoring and other required parameters – such
as meteorological inputs and soil moisture –
needs to be better established. The proposed
timescale – ten years – may allow the study of
hydrological issues, but is much too short to
focus on processes related to climate change
as proposed. The proposed distribution of
river catchments focuses on small rivers and
covers only a minor fraction of the European
surface. While this choice may be based on
the required resources and effort, there is
doubt about its suitability to study large-scale
processes. The definition of the instrumental
monitoring techniques has yet to be determined. Long-term hydrological monitoring is
conducted in each country by national agencies and networks, charged to provide longterm continuity and availability of data, analysis and forecasts; the connection between
the NOHA research initiative and the national
infrastructures is not established.
At this stage, the financial and timescale fit
more into a large European research project
plan than into a major European RI. The

project is European in scope, proposed distribution of the infrastructures and consortium
composition. Cooperation among many European countries is essential. Coordination with
national services that monitor parameters of
relevance for NOHA (water, meteorology, soil
etc) is crucial but not strong enough in the
proposal.
RU15 The Alpine Observing System
for Climate and Environmental Change
(ALPS)
Submitted by ESFRI Delegation/Switzerland
Reviewed by ENV RWG
Synthesis opinion:
The idea of focusing on alpine areas with an
interdisciplinary approach, from climate science to ecology, is very interesting. As the
proponents state, the mountain regions are
sensitive both to changes of climate and to increased anthropogenic stress, with effects on
populations and economy. However, the proposal needs greater support from national institutions, coordination with ongoing research
efforts, and planning for resources.
The positive aspects are the claim for a unified and integrated database and cooperation
between involved nations/regions, their meteorological services, environmental agencies
etc. Negative aspects are the weak scientific
analysis of the parameters to be monitored
for the different disciplines involved, the typology of the stations to be established and
the organization envisaged for their operation. Considerations of the applicability of the
scheme to other mountain regions of Europe
(Pyrenees, Apennines, Carpathian ridges)
would have added a pan-European value to
an already international proposal.
Justification in detail:
The project aims to investigate climate and
ecosystems in alpine environments and the
changes taking place due to natural and anthropogenic causes. The idea is certainly important since the mountain environment is
extremely vulnerable and can show an early
indication of climate change. The consequences of the vulnerability are of great importance for the economy, culture, traditions
of the populations in the area. The project has
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the ambition to cover all disciplines from alpine meteorology to risk management, from
ecosystem evolution monitoring to sociology.
However, the scientific basis is not strong
enough and most of the proposal is centred
on establishing new stations without considering the role of existing stations, or specifying the new parameters to be investigated.
The innovation of the RI plan is in overcoming
the present situation of multiple national and
regional services in the area using different
criteria and the lack of a common database
available to all. Since the project seems to
emerge from the services, the great advantage of overcoming the gap between services
and research is not sufficiently developed.
ALPS aims to provide a common platform
based on existing infrastructures. The observational network will consist of long-term and
operational measurement networks as well as
short-term scientific campaigns. The network
will be integrated in an unique portal allowing
an open service. However, the lack of clear
focus may weaken its efficiency. Moreover
the existing infrastructures should be mentioned and the criteria for the new ones proposed. The impact on users and the role on
researcher training suffer from the lack of definition of the proposal. The suggested costs
are so high that more information is needed
on the criteria for the new stations. ENV RWG
believes that the idea is central to its scope
but need a rethinking and better definition.
Project costs are neither well analysed nor
documented. The business case does not adequately address the high costs, the institutional backing of the project or the connection
with the existing infrastructures.
As drafted, the project is national or regional,
but has the potential to be European in scope.
Cooperation between European countries is
essential. Coordination with national services
(meteorology, air quality etc.) is also crucial.
Applications to other mountain regions of Europe should be emphasized. Interconnection
with other initiatives concerning mountainous
regions in other parts of the world should be
studied.
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RU23 EurAt OBSERVATORY:
A EUROPEAN FACILITY FOR
ATMOSPHERIC RESEARCH (EurAt)
Submitted by ESFRI Delegation/ITALY
Reviewed by ENV RWG
Synthesis opinion:
EURAT aims to maintain and build up a European sustainable observational facility to
monitor the vertical structure of the atmosphere. At present EURAT includes five existing observatories (in Western and Southern
Europe) and wants to expand to the East and
North with three new ones. From the thematic
point of view EURAT is of European to global
interest but is still lacking a concise science
plan especially on the choice of new stations,
and bringing in new partners. EURAT can be
classified as an emerging European RI.
Justification in detail:
EURAT addresses the lack of knowledge of
the vertical structure of the atmosphere which
is crucial in modelling atmospheric processes
as for instance in numerical weather prediction and in climate modeling. Linking the European anchor stations of EURAT with e.g.
the US ARM stations would provide a longterm global network for better understanding
and measuring of climate change. EURAT
also has a strong interconnection with space
based observations and can provide “ground
truth”. The need for such observations is expressed in the fourth assessment report of
IPCC. Mitigation of, and adaptation to, climate change impacts can only be achieved if
climate models reach a higher standard at the
regional scale where aerosols play a major
part. EURAT will lead to a better understanding of the role of aerosols in climate change.
EURAT would complement the first ESFRI
Roadmap projects, such as ICOS, COPAL
and IAGOS-ERI. GMES and GEOSS would
also profit from EURAT.
EURAT is both a new (three new observatories are planned), and an upgrade of an
existing, RI. A more detailed science plan is
needed, especially for the choice of the new
stations. The EURAT infrastructure will provide open and easy access to the database
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for end-users and also direct access to the
different observatories when defined criteria
are met.
EURAT is on the roadmaps of Italy, Netherlands and Germany, the core net is working
already, and all new stations should be operational at the end of the sixth year. The financial
plan covers ten years which is too short for a
RI. EURAT’s aim to become a sustainable RI
for long-term atmospheric observation needs
further clarification.
RU32 Infrastructure for Analysis and
Experimentation on Ecosystems (ANAEE)
Submitted by ESFRI Delegation/France
Reviewed by ENV RWG
Synthesis opinion:
This is an ambitious initiative addressing an
extremely important field of ecosystem science. It is shown as an ‘emerging proposal’
on the first ESFRI Roadmap, but has not yet
reached sufficient maturity for full inclusion.
It would benefit from sharper scientific focus,
greater inclusiveness, and wider regional involvement. It has the potential to be developed as a pan-European RI project.
Justification in detail:
The integration of ecotron experiments, longterm field studies and modelling is much needed. The proposal would benefit from sharper
scientific focus. The proposal has strong links
with other existing and developing European
RIs, in particular LIFE WATCH and ICOS. It
would benefit from clarification of these links
and of links to LTER. Further description of
how it would contribute to operational users
and to researcher training would strengthen
ANAEE.
The structure of the proposed RI may become
more mature during the ongoing Design Study
project supported under FP7. ANAEE would
benefit from further evidence of open access
to the infrastructures as well as the database.
The proposal includes both new and upgraded
infrastructures in several countries. However,
the strategy for the selection of long-term field
studies is unclear. Moreover, it would benefit
from a greater emphasis on different ecosys-

tem types and a larger European spatial coverage.
The proposal contains summary information
on construction and operational costs. There
is no indication yet of funding commitment
from partners, but this may become clearer
during the Design Study project. For ANAEE
to become a pan-European RI, the list of collaborating partners should be extended to other countries and research organizations with
better coverage, for example of the Northern
forest ecosystems, of Eastern Europe, and of
wetlands.
3.2.4. Consensus reports for insufficiently
mature proposals
RU08 Multi-national, multi-disciplinary,
mega-scale natural earthquake research
laboratory (3M ERL)
Submitted by ESFRI Delegation/Turkey
Reviewed by ENV RWG
Synthesis opinion:
3M ERL covers an area of priority for Europe
– research on earthquake processes and effects – but at this stage it is more national/
regional in character. This proposal would
clearly complement the other proposal in this
same field (EPOS), but the proposal and the
consortium are insufficiently mature to be
considered for an ESFRI RI. This evaluation
was based on the initial proposal submitted
by Turkish ESFRI delegation. As the topic is
of priority, however, it is advised that 3M ERL
partners join the EPOS initiative.
RU09 European centre for scenario
development, computation, and
visualization in environmental
sciences (IVC)
Submitted by ESFRI Delegation/Germany
Reviewed by ENV RWG
Synthesis opinion:
IVC proposes to develop a central platform for
simulation and visualization on environmental
issues. The development of models and the
use of simulation are crucial for environmental issues. However, the objectives of the IVC
project are too vague.
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RU17 A European Nexus & Network for
Exploration Using Simulation in Science
(CECAM)
Submitted by Esfri Delegation/Ireland
Reviewed by ENV RWG
Simulation is crucial for many scientific fields.
For environmental research it is particularly
important in areas such as complex dynamic
ecosystems. This project proposes to expand
the success of the Cecam laboratory for molecular and atomic physics. However, in contrast to the original CECAM laboratory, this
project is poorly focused. The general nature
of the approach and the inherent lack of focus
make goal-oriented progress insecure.
RU22 European Marine Biological
Resource Centre (EMBRC)
Submitted by ESFRI Delegation/Italy
Reviewed by ENV RWG
Synthesis opinion:
This initiative may have an interest for environmental sciences in the field of marine biology but at the present level of development
the proposal is a network and the concept is
not at this stage a major pan-European RI.
RU29 European Carbon Dioxide Capture
and Storage Laboratory Infrastructure
(ECCSEL)
www.ntnu.no/eccsel
Submitted by ESFRI Delegation/NORWAY
Reviewed by ENV RWG
Synthesis opinion:
The proposal is for a major upgrade of existing facilities in Norway in an area of high
international importance and of political priority in Europe. While it can be considered as
a European RI in scope, ECCSEL is not yet
mature with regard to its European partnership and therefore cannot be considered to
have the necessary characteristics of a RI for
the ESFRI Roadmap.
RU30 Advanced Sustainable Sea-based
Aquaculture (ASSA)
Integrating aquaculture knowledge and
technology through the new large-scale
Research Infrastructure ACE
Submitted by ESFRI Delegation/Norway
Reviewed by ENV RWG
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Synthesis opinion:
Although aquaculture is of high interest, ASSA
does not yet have a European dimension and
is primarily a national RI. Moreover, there are
only vague indications of the scientific questions to be addressed.
RU31 EUROPEAN SOFTWARE SERVICES
NETWORK FOR LARGE SCALE
RESEARCH FACILITIES (Software
Services)
Submitted by: ESFRI Delegation/Finland
Reviewed by: ENV RWG
Synthesis opinion:
There is a need for large scientific infrastructures to be supported by adequate investments in e-science, including software development. The present proposal is however very
general, and not developed in any detail.
RU33 Infrastructure for Preservation of
Unrevealed Scientific Data (IPURE)
Submitted by ESFRI Delegation/Finland
Reviewed by ENV RWG
Synthesis opinion:
There is a great need for investments in infrastructure for the preservation of scientific
data. The present proposal is however very
general and not developed in any detail. Contacts in Scandinavia are listed, but there is no
evidence that other leading European institutions in this field, or the scientific user community, yet support the proposal.
RU35 Centre for Biodiversity and Global
Change (CBGC)
Submitted by: ESFRI Delegation/SPAIN
Reviewed by: ENV RWG
Synthesis opinion:
The proposal is for upgrading the Doñana
Biological Station in Spain to produce a centre for research bringing together biodiversity
and climate change. The science issues to
be addressed are of high importance, with a
Mediterranean rather than a pan-European
focus. This proposal is however insufficiently
mature, largely corresponding to a national facility with an insufficient European dimension
to justify inclusion in the ESFRI Roadmap.
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RU36 European Centre for Turbulence
and Wind Energy (Turbulence & Wind
Energy)
Submitted by ESFRI Delegation/Denmark
Reviewed by ENV RWG
Synthesis opinion:
The RI proposal is based on developing
technologies rather than advancing science.
Because the benefits for science are not
convincingly argued, and the proposal is national/regional in scale, it cannot be recommended to the ESFRI Roadmap. This evaluation report was prepared on the basis of
the initial proposal submitted by the Danish
ESFRI delegation and does not take into account the updated proposal.
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4. RECOMMENDATIONS
4.1. Roadmap

4.2. Finances

ENV RWG recommends that the following
projects are added to the ESRFI Roadmap:

The interest in ESFRI Roadmap projects in
environmental sciences is not matched by
commitments to long-term investments and
operations. Distributed RI can progressively become operational over several years,
while in contrast platforms, such as research
vessels and aircraft, require a high initial investment. None of the environmental ESFRI
Roadmap projects has a financial commitment for the construction phase. Basically,
the commitments are expected to be obtained
during the preparatory phase.

1. RU24 EPOS
European Plate Observing System
2. RU28 SIAEOS		
Svalbard Integrated Arctic Earth
Observing System
3. RU38 EISCAT_3D
The next generation European
Incoherent Scatter radar system
ENV RWG agreed that these three proposals of very high quality for pan-European RIs
meet the scientific criteria for inclusion on the
updated Roadmap. They fill important scientific gaps, and contribute to European regional
development and cooperation.
ENV RWG concluded that all the seven environmental RI projects on the first ESFRI
Roadmap have shown satisfactory progress
and should remain on the Roadmap update
2008. These are:
• COPAL COmmunity heavy-PAyload
Long endurance Instrumented Aircraft for
Tropospheric Research in Environmental
and Geo-Sciences
• EMSO European multidisciplinary seafloor
observation infrastructure
• ERICON-AB European Polar Research
Icebreaker - Aurora Borealis
• EURO-ARGO Research infrastructure for
ocean science and observations
• IAGOS-ERI In-service Aircraft for a Global
Observing system
• ICOS Integrated Carbon Observation
System
• LIFE WATCH Science and technology
infrastructure for biodiversity data and
observatories

Through the thematic and targeted calls, the
EU framework programmes are currently
supporting many areas identified in the first
ESFRI Report as main challenges for the environmental sciences. For insufficiently mature and emerging projects, the coordinators
of the RI proposals should be informed about
the possibility of accessing/ using support
schemes, such as ERA-NET, or calls for design studies, in FP7.
4.3. Recommendations on the ESFRI
process
Integration
ESFRI should develop its methodology for
assessing pan-European RIs, particularly by
strengthening the transparency of procedures
and the involvement of stakeholders in environmental sciences. ESFRI should focus its
activities to encourage stronger synergies
between national resources, where the EU
programmes can act as catalysts. ERA-NETs
and Article 169 could be used in addition to
the other tools. The ERA-NETs can combine
various national and regional programmes as
a joint initiative.
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ENV RWG hopes for cooperation between
scientists to obtain the European science
community views on environmental sciences.
ESF forward looks, such as the ESF Forward
Look on Global Change: Global problems,
global science - Europe’s contribution to global change research, might be helpful sources of information. Moreover, there is a need
to set up an international scientific European
forum among researchers in environmental
sciences, similar to those for the physical
and biosciences, to propose a coherent strategy on RIs, and identify the major scientific
challenges in the field. For practical reasons,
this work could be divided into themes or domains, such as outlined/suggested in Chapter
2.4. and Figure 2. This would lead to improved
integration/coordination of environmental research and exchange of knowledge. In this
respect, the networks of research programs,
the ERA-NETs, should also be considered.
Technical work, lessons learned from the
assessment process
A strategy should be developed for cooperation between the diverse array of agencies that
work in the broad field of environmental sciences and technology. ESFRI needs a mechanism for integration of RIs to attain greater
critical mass instead of having a plethora of
small, new initiatives. This would promote cooperation and encourage those developing
new proposals to find synergies, integration
and partners among existing RI projects. PanEuropean RI projects need a mechanism for
bringing in new partners (and new branches)
under a joint management system. For example, some of the new RI initiatives may benefit
from collaboration with the ESFRI projects on
the first Roadmap. The new RI proposals may
strengthen some of the projects already in the
preparatory phase, should they be combined.
While ESFRI can only suggest these opportunities to project coordinators, no mechanism
exists to promote the integration of existing
and new RI projects. Nevertheless, a trend towards integration, instead of fragmentation of
initiatives working around the same themes,
should be encouraged.
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ESFRI RWGs need more specific guidelines
for their technical work. Detailed guidelines are
needed to render the process more transparent and structured within and among RWGs.
We are still in a learning phase regarding the
best practice in selecting the proposals with
the highest potential for the ESFRI Roadmap
and regarding evaluation of multidisciplinary
proposals.
• Guidelines should include common
scoring schemes, criteria for hearings,
forms for evaluation of new proposals,
and consensus reports.
• Guidelines should explicitly instruct how to
follow up the preparatory phase projects,
and they should specify for how long the
RI projects should be followed-up by the
RWG, and at what point the RI is removed
from the Roadmap. In the forthcoming
ESFRI Landscape reviews, RWGs should
review the implemented RIs.
• The methodology and procedure for the
evaluation of proposals that need parallel
assessment from two RWGs need to be
clarified. In the same vein, ESFRI should
facilitate better cooperation between
ENV RWG and PSE RWG for the RIs in
environmental technologies and energy.
New technological developments leading
to a breakthrough in the energy sector are
critically needed. However, research in this
area must, in parallel, take into account the
ecological problems, particularly the complex interactions between energy sources,
ecosystem sustainability and human activities. ESFRI should give special attention to
facilitating cooperation between industry and
academia, regarding RI policies. The RI initiatives in the energy sector are to be directed
to PSE, but there are important connections
to ENV work. These connections are related
to environmental aspects of the energy sector, such as environmental effects of different
energy solutions, sustainable use of natural
resources, and environmental politics. Therefore collaboration between PSE and ENV is
essential in the energy RI field.
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A further issue, which must be more specifically addressed in an overall ESFRI policy plan,
is the open access for research purposes to
environmental data collected by non-research
Agencies, and the interoperability of networks
built for purposes other than environmental
research. In overall, the issues that the new
pan-European RI proposals should address
at a very early stage in their plans, in addition
to scientific and conceptual cases, are:
• establishing the relationship of new
observational RIs to operational networks,
• data management, interoperability,
accessibility and standardization,
• links to global programmes, such as
GMES and GEOSS
The concept of a research infrastructure initiative needs to be defined in a way that does
not overlap with networking activities between

European research organizations. Some of
the networks may be seeking the ESFRI label
to foster high-quality cooperation, although in
some cases the ERA-NETs and Article 169
may be a more appropriate approach for the
participating stakeholders.
In building the ERA it is important to identify
the best ways to support the strong research
environments for different science disciplines.
The RI approach may be the right one, but
all other opportunities should be considered.
Other ways to support this objective are, for
example, Article169 or programme activities
at the European level using an open method
for coordination between different European
stakeholders. For a new initiative, when is the
ESFRI process needed, and when are other
tools more relevant? A science community
discussion on RI needs in environmental sciences would be greatly welcomed.
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Abbreviations
BMS Biological and Medical Science
COPAL COmmunity heavy-PAyload Long endurance Instrumented Aircraft for
Tropospheric Research in Environmental and Geo-Sciences
e-IWG e-Infrastructure transverse Working Group
EMSO European Multidisciplinary Seafloor Observation infrastructure
ENV Environmental
ERICON-AB The European Polar Research Icebreaker Aurora Borealis
ESA European Space Agency
ESONET The European Sea Floor Observatory Network
EURO-ARGO European contribution to Global Ocean Observing Infrastructure
GEMS EU Global and regional Earth-system (Atmosphere) Monitoring using Satellite
and in-situ data, a 6th Framework Programme Integrated Project
GEOSS Global Earth Observation System of Systems
GMES The Global Monitoring for Environment and Security
IAGOS-ERI In-service Aircraft for a Global Observing system
ICOS Integrated Carbon Observing System
INSPIRE Infrastructure for spatial information in Europe
IODP Integrated Ocean Drilling Program
IPCC Intergovernmental Panel on Climate Change
IPR Intellectual property rights
LIFE WATCH Science and Technology Infrastructure for biodiversity data and
observatories
LTER Long-Term Ecological Research Network
LTSER Long-Term Socio-Ecological Research Network
PRACE Partnership for Advanced Computing in Europe
PSE Physical Science and Engineering
SSH Social Science and Humanities
UNFCCC United Nations Framework Convention on Climate Change
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Annex 2. Meetings held by ENV RWG
ENV RWG used CIRCA site as a working platform of the group. All members received
a username and password to the site. The Secretariat of ENV RWG and EC Secretariat
for the group took care of the documents on the site. All documents were available
for the whole group on the CIRCA site with the understanding that the minutes and
discussions in the meeting are confidential. Any conflict of interest was documented
in the minutes.
1.

October 24, 2007 in Brussels, Belgium

2.

December 14, 2007 in Brussels, Belgium

3.

January 11, 2008 in Brussels, Belgium

4.

February 18-–19, 2008 in Brussels, Belgium

5.

April 15, 2008 in Vienna (Drafting Group meeting), Austria

6.

May 5-6, 2008 in Villa Vigoni, Italy

53

54
-

1

Argum
entation

A. Scientific /Strategic criteria
II. Role in the existing landscape/ comparison to other RIs
- RI project responds to a real specific need of the field (in which time frame)?
- RI will allow significant scientific advances if compared with other existing/possible instruments and will be unique/rare at EU/world
level?
- Development/availability of this RI has relevance for other existing/possible future facilities?
- Proposal’s design has been prepared/ developed in international collaboration? (Extent: regional, European, world ?)
- Proposal serving the Innovation system at the European level?
A. Scientific /Strategic criteria
III. Impact on users
- RI is/will be attractive for all/part of the potential user community in Europe (scientific pan-European value, size of user
community)?
- Involvement and support of potential user community in the definition of the scientific case + proposal + technical design, is
international or local, how it is organized)?
- Is the use/impact of the facility of disciplinary/multidisciplinary extent?
- Is there a sizeable impact on scientific fields other than the proposed ones?
- Are scientific training aspects of new and young users included?
- Proposal offers possibilities of open access to all perspective international users, based only on quality of proposals?

A. Scientific /Strategic criteria
I Scientific quality
- RI offers a real advance in the possibility of developing new ways in doing high quality/frontier science?
- Quality of Scientific case on which proposal is based, is of world relevance?

Evaluation Criteria A Scientific /Strategic criteria

Project Title
Project type:
Project submitted by:
Reviewed by:
Synthesis opinion:

Evaluation form for ESFRI ENV RWG

Annex 3. Evaluation criteria
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Annex 3. Evaluation criteria
Evaluation form for ESFRI ENV RWG

ENV RWG Report

1

.

Argum
entation

Argum
entation

C. Technical and Technological case
- Project timeliness and maturity: is the concept clear and its maturity at the level of :
o Phase zero: preliminary idea and concept, [add comments on further needs for design and/or technological development
and eventual incubation time needed to mature from an Embrionic to a full technical concept]
o Phase A: detailed scientific concept – preliminary estimates for technical, feasibility, management aspects; preliminary cost
estimate.
o Phase B: elaborated technical concept and feasibility study; reliable cost estimate; known partnership.
o Phase C: detailed technical concept required for development within known budget.
o Phase D: development and deployment
- Timetable for design, construction and operation is clear and credible?
- Clear identification of challenges and risks? [comments whether technologies are immediately available or need further
development]
- The infrastructure project opens new possibilities or offers improved technological performance
- Is trained personnel, for development and operation, readily available?
C. Business case
- The project offers possibilities of sharing risks & opportunities for technological development/ training with other institutions/industries?

Evaluation Criteria C Technical and Technological case

B. Management/Strategic criteria
- Evidence that the management of the infrastructure will ensure open access to all interested researchers, based on quality of the
users proposals.
- - Evidence that the infrastructure is either new or proposing a major upgrade, and that this is fully justified by the quality and
potential increased service to the scientific community.
- - That the proposal is not only seeking a "EU label" to become more visible based on this aspect in place of its quality and panEuropean value.
- Interconnection or possible links with several proposals (some already on the Roadmap) and across disciplines, leading to the
construction of some sort of complex "infrastructural systems" (the RWG's should try to understand how they fit in the scientific
landscapes).
- - Links with national roadmaps or other vision & strategy documents
- - If necessary, consider the proposal in the context of the overall landscape in order for the RWG to define the priorities between
the various proposals

Evaluation criteria B Management/Strategic criteria

For layout
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For
layout case
ENV RWG Report
C.
Business
- The project offers possibilities of sharing risks & opportunities for technological development/ training with other
institutions/industries?
- Proposal offers clear openings for European partnership for construction-development-management-use?
- .
- The project indicates mechanisms for other partners to join later?
- Proposal specifies additional socio/economic objectives?
- Proposal specifies balance between open international scientific use and local/industrial use?
Argum
Evaluation Criteria D Financial aspects
en-tation
- D. Financial aspects
- Are construction, operating and decommissioning costs well evaluated, defined and reliable over useful lifetime?
- The costs include complete sets of instruments, and/or of an initial set to be developed further, to allow best use? (initial
- investment, successive implementation costs)
- The project reports clear commitments at State/Institutional level, and/or credible financial plan to cover part or all expenditure?
- Which phases are already financed (e.g. Conceptual design), and if different partners/stakeholders are involved, does it specify
contribution arrangements & percentages of costs covered?
- Estimates of overall upgrade and development costs during the expected competitive lifetime have been included?
- The cost dimension of the project merits/ needs financial approach at EU level?
- If the reply to the previous question is yes, does it mean that a Pan-European financial approach is necessary?
- Are there potential cost savings by replacing/superseding existing RIs?
- There is potential for better risk and cost-sharing at international level?
Evaluation Criteria E. International/national aspects
Argum
entation
E. International/national aspects
- The proposal can be considered as a Global RI
- The proposal can be considered as a European RI
- The proposal can be considered as a National RI

-

-

For layout
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Annex 4. Summary form of the proposals evaluation in ESFRI ENV RWG (to the
meeting 19.2.2008)
A= good proposal; ENV RWG decided in its meeting 11th January to ask the coordinators
of these projects to the hearings in 18th and 19th February 2008.
B= needs more discussions; ENV RWG discussed in its meeting in 11th January if the proposal was insufficiently mature for the Roadmap or if proposal should be in A-level. ENV
RWG decided in its meeting 11th January to ask the coordinators some of these projects
for a hearing in 18th and 19th February.
C= insufficiently mature proposal, which did not reach the criteria of pan-European RI
G= Global dimension in RI identified
E= European RI
N= National RI
MA= Mature RI project to the Roadmap
EM= Emerging RI project to the Roadmap
IM= Insufficiently mature RI project to the Roadmap
RI=For
Research
infrastructure
layout

ENV RWG Report

Proposal
number

Acronym

Evaluation panel(s) Proposal evaluation Scale of the RI project Maturity of the RI project Hearing/No hearing

RU08

3M-ERL

ENV + PSE

RU09

IVC

ENV

RU10

PICTURE

ENV

RU11

NOHA

ENV

RU15

ALPS

ENV

CECAM

eIWG + BMS, ENV,
PSE, SSH

A

RU17
RU22

EMBRC

BMS + ENV +eIWG

RU23

EURAT

ENV + BMS

RU24

EPOS

ENV

RU25

FASOF

ENV + BMS

RU28

SIAEOS

ENV

RU29

ECCSEL

ENV + PSE

RU30

ASSA

ENV + eIWG+ BMS

RU31

Soft.Serv.

eIWG + BMS, ENV,
PSE, SSH

RU32

ANAEE

ENV + BMS

RU33

IPURE

eIWG + BMS, ENV,
PSE, SSH

RU35

CBGC

ENV

RU36

WIND

PSE + ENV

RU38

EISCAT-3D

PSE + ENV

B

C

G

E

N

MA

EM

IM

Priority of maturity
RI projects

Argumentations

.

1
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Annex 5. Hearing table for the ESFRI ENV hearings 18th-19th February, 2008.
Number and name of the proposal:___________________________________
Name of the evaluator:_____________________________________________
Mature RI project to the roadmap: ¨ emerging: ¨ insufficiently mature: ¨
Check list for the evaluation of criteria
A. Scientific /Strategic criteria
I Scientific quality
II Role in the existing landscape/ comparison to other RIs
III Impact on users
B. Management/Strategic criteria
C. Technical and Technological case, Business case
D. Financial aspects
E. International/national aspects
For layout

ENV RWG Report

Comments:
1. The scientific communities are pan-European, and not only local or national
2. Evidence that the management of the infrastructure will ensure open access to all interested researchers, based on quality of the users
proposals
3. Evidence that the infrastructure is either new or proposing a major upgrade, and that this is fully justified by the quality and potential
increased service to the scientific community
4. That the proposal is not only seeking a "EU label" to become more visible based on this aspect in place of its quality and pan-European
value
5. Interconnection or possible links with several proposals and across disciplines, leading to the construction of some sort of complex
"infrastructural systems
6. Links with national roadmaps or other vision & strategy documents
7. If necessary, consider the proposal in the context of the overall landscape in environmental sciences in order for the RWG to define
the priorities between the various proposals
8. The time until full expected activity
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on Research Infrastructures

Annex 6. Submitted proposal templates
RU08 3M ERL:Multi-national, Multi-disciplinary, Mega-scale Natural Earthquake Research Laboratory
– 3M ERL
1st Update of the ESFRI Roadmap for European Research Infrastructures

Synthesis template for upgraded Research Infrastructure (U-RI)
of pan-European relevance
to be sent by the ESFRI delegations to the Executive Board for consideration
1. Descriptive title, and information on the ESFRI delegation submitting the proposal (or one of the member of
EIROForum)
Multi-national, Multi-disciplinary, Mega-scale Natural Earthquake Research Laboratory – 3M ERL
Assoc. Prof. Dr. Murat Ozgoren
Department of Biophysics, Chair
Brain Dynamics Research Center
Faculty of Medicine, Dokuz Eylul University,
Balcova, 35340 Izmir, TURKEY

2. Synthesis description of the major upgrade of IR and S&T fields involved at Pan EU level in its use. Add links to
relevant data/web pages (half page max)
The southern and eastern parts of the European continent are under threat of earthquake activities (as depicted in Figure 1).
Many single-sited and international collaboration activities toward earthquake risk mitigation do exist. However, fully
integrated “task force” approach (similar to search and rescue operations) is needed but unfortunately is not existing among
European countries for vital researches needed following devastating earthquakes. Moreover, multi-disciplinary earthquake
researches in pre-seismic period are very limited and need to be extended to include observations in different tectonic regimes
in the European continent.

Figure 1. Seismicity and earthquake risk areas of Southern and Eastern Europe. ISC (1964-2004), M>4.0.
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With the abovementioned justifications and aims in mind, the major upgrade Research Infrastructure described in this project
is requested for pre, co and post-Earthquake researches with possible extension to include volcanic activities
The major WORKPACKAGES are;
1) Integrated geophysical and geodetical instruments for post-seismic (aftershock) research
2) Multi-disciplinary (geophysical, geodetical and geochemical) earthquake research monitoring
3) Marine Geophysical instrumentation for sea bottom imaging, fault and structure mapping
The upgrade research infrastructure requested under 1) will solely be used after devastating earthquake to capture the
“volatile” data and help the assessment of damage as well as assessment of the next vulnerable area. The infrastructure
requested under 2) and 3) will be utilized for pre- and post-seismic researches.

WORKPACKAGE 1
Integrated geophysical and Geodetical Instruments: Weak motion Seismometers, Strong motion seismometers, GPS
systems, data processing and interpretation systems will be required under this package which is related to aftershock studies.
Turkey, with grant from State Planning Organization (SPO) has created a task force to investigate the aftershocks of
devastating earthquakes (Mw > 6.0) in Turkey. TUBITAK MRC Earth and Marine Sciences Institute (EMSI) in collaboration
with the General Directorate of Disasters Affairs have established a team of researchers, have invested in required
infrastructure. The aim here is to, within hours following earthquake, deploy the team and infrastructure to the epicentral area
of the earthquake and collect the “perishable” data. Both surface related deformations (rupture of fault) and large scale crustal
deformation are evaluated and through the “press center” the authorities and public are informed about the developments.
The same methodology is envisioned for participating countries; where 1) similar national task forces will be established and
equipped to operate following devastating earthquakes and 2) with coordination each national task force will contribute to
common efforts to orchestrate multinational task force in spirit of “multinational search and rescue operations”
For this in each country (Greece, Romania, Bulgaria, Italy) about 2 millions € worth of geophysical and geodetical
instrumentation will be required. Turkish side has already invested and has created the needed task force. Additionally, each
country including Turkey will require about 100 K € per year for operation. Considering 5 years operation, total budget for
major upgrade under this work package will then be 10,5 M €.

WORKPACKAGE 2
Multi-disciplinary (geophysical, geodetical and geochemical) earthquake research Infrastructure: As shown in Figure 2
and explained in recent AGU EOS article (volume 88, pages 333-334, 21 August 2007), Turkey has been making investments
in earthquake research. Under the scope of pre-seismic researches, multidisciplinary earthquake observation (including
microseismology, soil radon gas monitoring, micro-and macro GPS monitoring stations, spring water monitoring stations)
networks have been established and continuous data collection, monitoring and evaluation have started. Multisisciplinary
observations in search of eminent pre-seismic anomalies will continue to include borehole tilt measurements as well as ULF
Electromagnetic measurements in pilot areas. Turkey has invested 12 M € in this research and major active faults in 35 % of
Turkish land have been taken under close monitoring. This network should be strengthened by additional monitoring stations
requiring another 3 M €.
These monitoring networks must be expanded for observations simultaneous in different but active tectonic regimes in Italy, Greece,
Bulgaria and Romania. The total cost of establishment of similar networks at smaller (pilot scales) in each country (Greece,
Romania, Bulgaria, Italy) requires approximately 1,5 M €; totaling 6 M € + 3 M € = 9 M €. Operation cost of these networks
including satellite-aided data transfer will be about 200 K € /year for each country totaling 5 M € for the whole network operation
for 5 years. The total work package require 9 + 5 = 14 M €.

WORKPACKAGE 3
Marine Geophysical Instrumentation: The major update in the current RI will be the marine geophysical instruments to
enhance the capabilities of the current RI to collect geophysical data at Pan EU level. Marine Geophysical Equipment are
namely high resolution seismic system, side scan sonar, multi-beam echo-sounder and Ocean Bottom Seismometers (OBS)
recording systems. OBS recording systems are planned for supporting the land-based micro-seismological observations (in the
Marmara region –NW Turkey as well as The North Aegean Trough – NAT- Greece) and thus enhance the accuracy of mapped
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earthquake activity. With this increased accuracy, it would then be possible to coarsely determine active faults segments which
need to be verified by marine geophysical surveys that will aim the determination of sea-bottom morphology as well as any
discontinuities related to active faulting. The OBS recording and geophysical marine survey systems will be available for
future EU co-operations to explore other important regions (in addition to Marmara Sea and the North Aegean Trough) that
pose earthquake hazard by monitoring earthquake activity from closer proximity beneath the sea level.
The marine geophysical instrumentation needed for deep seismic reflection surveys, side scan sonar and multibeam bathymetry
operations is about 2 M €. The research ship for deployment of these instruments is ready for marine surveys at one of the
collaborating partners (namely, "Mare Nigrum" of Romanian GeoEcoMar). About 20 Ocean Bottom Seismometers (OBS) will

be sufficient ro expand the land based seismological observations to marine environment (Marmara Sea and North Aegean
Trough). The deployment and retrieval of these OBS instruments will be realized again by the Romanian Research Vessel
"Mare Nigrum". The total cost of 20 OBS will be about 2 M €. Operation cost of the "Mare Nigrum" for marine (active faults)
surveys as well as deployment and retrieval of OBSs will be about 400 K € / year; totaling about 2 M € for operation of 5 years. This
work package could be realized with total budget of 6 M €.

Figure 2. Multidisciplinary earthquake monitoring network of TUBITAK MRC Earth and Marine Sciences Institute. MRMarmara Region, EAP-Aegean Extensional Province, EAFS-East Anatolian Fault System, NAFS- North Anatolian fault
System, ZBSZ-Zagros Bitlis Suture Zone, Arrow heads points the epicenter of the Izmit Earthquake of 17 August 1999

State Planning Organization of Turkey will finance this infrastructure. Some of the infrastructure shall be obtained and
deployed in collaborating countries (Bulgaria, Greece, Romania, Italy), thus these countries shall also contribute financially
toward this aim. This infrastructure will be used collectively and whenever a major earthquake (and/or volcanic) activity
occurs all parties will join the task team for rapid scientific observations. The end users are the authorities in each country in
charge of natural disaster prevention, search and rescue operations.

Share of the infrastructure among participants and synergy to be created in common use
1) Integrated geophysical and geodetical instruments for post-seismic (aftershock) research. These instruments will be
stationed at almost equal quantities in all of the collaborating countries. In case of a devastating earthquake, the national team
of the earthquake suffer will rapidly arrive at the epicentral area with handy instruments and start collecting data the other
collaborating teams (members of the pre-designed task force) from other nations will immediately pick up their
instrumentations and join the local team suffering the earthquake
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2) Multi-disciplinary (geophysical, geodetical and geochemical) earthquake research monitoring. The main Instrumentation
and data transfer infrastructure is to be used to upgrade existing mega scale and multi-disciplinary network under a ongoing
project in Turkey conducted by TUBITAK MRC EMSI as depicted in Figure 2. However, some instrumentation is also
requested to enable other partners to establish similar multi-disciplinary observation networks in some selected pilot areas in
their countries for regional correlations and synergetic data collection, fusion and collective interpretation.
3) Marine Geophysical instrumentation. These will be stationed on research ship ("Mare Nigrum") of GeoEcoMar (Romania),
however, the equipment will be used for planned and agreed marine surveys in the collaborating countries or after devastating
earthquake the rupture of which may extend to sea environments.

3. Science case: scientific area(s) and potential and/or explicit users, how the new RI will fit into the existing and
future landscape of Research and of existing RI’s, at EU and World level (one page max, links to relevant
documents, references).
Through upgraded RI, new scientific horizons will be opened to scientists extracting information on earth resources for earthquake
activity related applications. Data collected will have numerous scientific applications like creation of tectonic and geologic maps,
monitoring fault zones.
Explicit users will naturally be national bodies in charge of Disasters Affairs, Local (but mega city) municipalities.

4. Technical case: summary of results (technical specifications) of conceptual and/or technical design studies (half
page, list references/links).
Increased ability to research soon after devastating earthquake by establishing “a multinational task force” and
by collecting vital yet “perishable” data and disseminating reliable information for use by authorities in charge of
relief, search and rescue operations in pan-European countries.
Increased ability on multidisciplinary earthquake monitoring, data collection and interpretation prior to
earthquakes and sharing the data continuous data by all parties.
Ability to collect marine geophysical data to investigate activities at submarine faults and landslides which may
trigger tsunamis in the neighbouring coastal towns.
Ability to open new scientific horizons to scientists by extracting information on earth resources for applications in the
remote sensing area, as data will be available from the entire electromagnetic spectrum in contrast to limited regions of the
satellite data restricted by the atmospheric windows.

5. e-infrastructure: what does the new RI require as far as e-infrastructure? How is it integrated with the existing EU
e-infrastructure (e.g. Geant, grid, digital repositories).
Geant will be used for fast data transmission in a post disaster situation for planning rescue operations. Grid will be used to make
the data collected by the new RI available for other end users from partner countries. E-irg (infrastructure reflection group;) reports
will be consulted on most recent earthquake activities.

6. Other expected socio-economic impacts: development of new technologies, effects on training, involvement of
industries, local impact, other (one page, references).
The upgraded RI will provide invaluable data /information on
1) Integrated multinational aftershock studies following devastating earthquakes. Authorities will be fed with most recent data
and evaluations
2) Multidisciplinary research on pre-seismic period to be realized contemporaneously in participating countries will shed more
light on earthquake phenomenon and possibly some pre-cursory signals will be tested.
3) The extension of the faults zones in to the Sea will be better studied by marine geophysical RI and thus areas for detail
observations will be determined.
Therefore, socio-economic impacts of the project will be indirect yet very vital for sustainable development of the region.

7. Commitments / maturity: which States / Organizations have demonstrated interest / commitment in supporting
and/or funding the proposal?
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Colloboration Partners
1)TURKEY

– Assoc. Prof. Dr. Sedat Inan - TUBITAK Marmara Research Center (MRC), Earth and
Marine Sciences Institute (EMSI)
2) GREECE - Prof. Dr. Eleftheria Papadimitriou , Department of Geophysics, Aristotle University of
Thessaloniki,
3) ROMANIA- Prof. Gheorghe Marmureanu, Director of National Institute for Earth Physics, Bucharest,
Romania
Prof.Dr. Nicolea Panin – Director General - National Institute of Marine Geology and Geo-Ecology
(GeoEcoMar)
4) BULGARIA - Dr. Ranguelov Boyko Kirilov, Geophysical Institute, Bulgarian Academy of Sciences
Dr. Dragomir Gospodinov, Head of the Geophysical Observatory in Plovdiv, Geophysical Institute,
Bulgarian Academy of Sciences
5) ITALY - Dr. Fedora Quattrocchi, ((Istituto Nazionale di Geofisica e Vulcanologia - INGV), Italy
Funding Agencies
State Planning Organization of Turkey
National Funding Agencies of Collobarating Partners from other countries
8. Costs for construction, operation and decommissioning, indications on project
financing (half page, with references/links). Give budget info in M€
30,5 M€
Total preparatory cost
(of which already spent
or committed)

Total construction cost
(specify contributions
committed or indicated
by possible funders)

Operation cost /year
(specify contributions by
possible funders)

Workpackages 1+2+3 =

Workpackages 1+2+3 =

23 M €

7,5 M €

Decommissioning cost
(possible funders)

14 M €
This has been already spent on
multi-disciplinary pre- and
post earthquake research in
Turkey by Turkish Scientific
and Technological Research
Council (TUBITAK) and
Turkish
State
Planning
Organization (SPO)

will
be
financed
participating countries

by

will
be
financed
participating countries

by

Total 60 months of operation

9. Timetable for construction, operation and decommissioning (half page, with
references/links)with duration and possible starting dates.

Preparatory phase
Upto to

Construction phase
From to 24 months

Operation
From to + 24 months
60 months

Decommissioning
60 months
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10. Reference: Person who has submitted the proposal, and will follow up in ESFRI
Assoc. Prof. Dr. Sedat Inan
Director, Earth and Marine Sciences Institute
TUBITAK Marmara Research Center
Gebze-Kocaeli, Turkey
Tel: + 90 (262) 677 2850
Fax: + 90 (262) 641 2309
Email: sedat.inan@mam.gov.tr
Web: www.mam.gov.tr

Draft version revised on 21 August 2007 – to be approved by ESFRI on September 21
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RU09 IVC: European Centre for Scenario Development, Computation and Visualization in
Environmental Sciences

Synthesis template for new / upgraded Research Infrastructure (RI)
of pan-European relevance
to be sent by the ESFRI delegations to the Executive Board for consideration
1. Descriptive title, and information on the ESFRI delegation submitting the proposal (or one of
the member of EIROForum)
European Centre for Scenario Development, Computation and Visualization in Environmental
Sciences
Submitted by the German ESFRI Delegation.
2. Synthesis description of the new RI (or major upgrade) and S&T fields involved at Pan EU
level in its use. Add links to relevant data/web pages (half page max)
Sudden events like for example disastrous weather and floods attract high level of public awareness
due to the number of causalities. Environmental sciences offer a huge amount of expertise in the
encounter with such processes. But the long-term (interacting) impacts of creeping shifts due to e.g.
sea level changes, climate variability or demographic changes are still almost unknown. Therefore the
ability to develop, analyse and present realistic scenarios on an international level as a support for
political decisions has to be improved.
In consequence a high capacity European platform for simulation and visualization of complex
systems is required that enables the integration of different types of models from natural and social
sciences. While a broad variety of models has been developed in recent years which describe e.g.
physical, chemical and biological processes and systems, coupling of complex models, together with
data assimilation and scale-depended parameterization should now be the focus of future research
activities. Visualization based on the principle of “augemented virtual reality” is a modern, emerging
tool in research for understanding and assessing modelling results. However, coupling of complex
models and at the same time on-line analysis by visualisation of modelling results requires a high
capacity hard- and software-platforms not generally available in Europe today. Such a platform needs
to be established and will allow the integration of model systems designed for a variety of
environmental compartments across different scales in time and space, and will serve as a
development platform for scenario-based decision support systems.
European co-operation in modelling and scenario development today takes place on a “project by
project” base and usually limited to specific issues such as “water”, “renewable energy” or
“biodiversity”. A commonly accessible Pan-European platform for coupling of models, simulation and
visualization of modelling results will allow to bring together the richness of high quality models
existing in Europe, to combine and extend these models and to reach a new dimension and quality of
scenario development and scenario evaluation.
3. Science case: scientific area(s) and potential and/or explicit users, how the new RI will fit
into the existing and future landscape of Research and of existing RI’s, at EU and World level
(one page max, links to relevant documents, references).
While an immense amount of data is being gathered in environmental sciences, the potential of
analysis and interpretation of these data and their predictive capacity are not always used to full
extend, especially across environmental processes and scales. In the last decade(s) modelling and
computation of physical, chemical and biological systems in various areas of environmental research
has achieved profound progress using these data, however, the linkage between different systems
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and across scales is still insufficiently developed. Integration of models describing socio-economic
factors and drivers in environmental processes is only beginning. A high capacity European platform
for coupling of complex models, simulation and scenario building across different compartments,
processes and scales, and for visualization of modelling results is missing.
4. Technical case: summary of results (technical specifications) of conceptual and/or technical
design studies (half page, list references/links).
The Helmholtz – Centre for Environmental Research – UFZ, member of the Helmholtz Association of
German Research Centres, is currently implementing the national high-performance computation and
visualization platform “TESSIN - Terrestrial Environmental System-Simulation & Integration Network”.
A European Centre for Scenario Development and Visualization in Environmental Sciences could be
developed based on this national platform.
5. e-infrastructure: what does the new RI require as far as e-infrastructure? How is it integrated
with the existing EU e-infrastructure (e.g. Geant, grid, digital repositories).
A European Centre for Scenario Development and Visualization in Environmental Sciences will
strongly benefit from the Commission’s INSPIRE initiative and directive on European environmental
data. As the Institute for Environment and Sustainability of the Joint Research Centre of the European
Commission is member of PEER, the Partnership for European Environmental Research (see below),
and currently coordinating INSPIRE, an optimal linkage with and use of European databases is
guaranteed.
6. Other expected socio-economic impacts: development of new technologies, effects on
training, involvement of industries, local impact, other (one page, references).
High-level visualisation allows for research results to become better transportable and thus better
understandable to stakeholders and the public. Politicians, industry and other stakeholders demand
scientifically sound and understandable decision support. Scenario development for different decision
options based on novel complex models and visualization of resulting scenarios will offer decision
support of a new quality to the European society. A European centre for scenario development and
visualization will allow to concentrate the high number of approaches and models existing on regional,
national and European level and thus to economize decision support for public authorities and
industry. Additionally the centre is supposed to develop an innovative research & development
platform concerning e.g. visualization technologies. The platform will also be very suitable for training
of researchers as well as stakeholders.
7. Commitments / maturity: which States / Organizations have demonstrated interest /
commitment in supporting and/or funding the proposal?
PEER, the Partnership for European Environmental Research Initiative, a network of seven European
environmental research centres (4700 staff, 350 Mio Euro budget), will strongly support the concept of
creating a European centre for scenario development and visualization. PEER will foster the linkage of
existing decentralised initiatives.
8. Costs for construction, operation and decommissioning, indications on project financing
(half page, with references/links). Give budget info in M€
Costs for preparation and construction can be estimated as 30 Mio Euro, based on experiences with
TESSIN.
Total preparatory cost
(of which already spent or
committed)

Total construction cost
(specify contributions
committed or indicated by
possible funders)

Operation cost /year
(specify contributions by
possible funders)

Decommissioning cost
(possible funders)
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9. Timetable for construction, operation and decommissioning (half page, with
references/links)with duration and possible starting dates.
The development of a European centre for scenario development and visualization could start within
the next two years.
Preparatory phase
2 years

Construction phase
2 years

Operation
At least 10 years

Decommissioning
-

10. Reference: Person who has submitted the proposal, and will follow up in ESFRI
Prof. Olaf Kolditz
Head of Department Environmental Informatics
Helmholtz Centre for Environmental Research – UFZ
Permoserstr. 15, 04318 Leipzig, Germany
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RU10 EuropeanPICTURE – European Polar Ice Core Treasury Unit and Recovery Equipment
Synthesis template for new / upgraded Research Infrastructure (RI)
of pan-European relevance
to be sent by the ESFRI delegations to the Executive Board for consideration
1. Descriptive title, and information on the ESFRI delegation submitting the proposal (or one of
the member of EIROForum)
EuropeanPICTURE – European Polar Ice Core Treasury Unit and Recovery Equipment
The proposal is submitted by the German Delegation
2. Synthesis description of the new RI (or major upgrade) and S&T fields involved at Pan EU
level in its use. Add links to relevant data/web pages (half page max)
The mission of the proposed EuropeanPICTURE is to provide the complete infrastructure for logistics,
drilling, storage and adequate pro-processing and distribution of ice core samples in Europe. The
requirement arises from the European participation in coordinated ice core projects (refer to the 5
whitepapers as mentioned below) as they were formulated in the International Partnerships in Ice
Core Sciences (IPICS), invited by the National Science Foundation's Office of Polar Programs (NSFOP) and the European Polar Consortium (EPC).
The emphasis for logistics and drilling will be on deep ice cores from Antarctica and Greenland. In
relation to EuropeanPICTURE the intermediate depth ice cores (IPICS 40k and 2k) will provide an
opportunity for training of logistic and drilling personnel. Deep ice coring operations can only be
achieved on a pan European level with participation of several countries (e.g. GRIP and EPICA with
ESF and national funding of 7 respectively 10 European Countries and NGRIP/NEEM, > 5 European
nations + USA, Canada, China, Japan, South Korea). The existing European drill infrastructure was
developed in co-operation of Denmark, France, Germany, Italy and Switzerland. Intermediate depth
drilling projects are often bi-lateral (UK, F for Berkner Island) or even multi-lateral (I, F, D, CH for Talos
Dome) and use a simplified version of the common deep drilling equipment. Within
EuropeanPICTURE the logistic and drilling infrastructure will be operated in a pool to gain the required
maturity to keep the world lead in deep ice coring projects (IPICS oldest ice, IPICS Neem) and the
needed flexibility to carry out intermediate depth ice core projects (IPICS 40k, IPICS 2k). For the icecore processing, a central processing laboratory and core store is proposed. Processing of deep and
intermediate depth ice cores in Europe presently takes place at a converted former core store at the
Alfred-Wegener-Institute (AWI) or in the field (EPICA DC) with its known drawbacks, thus arising from
the first optimization for the use as a core store. For Europe to be competitive with infrastructure in the
USA (National Ice Core Laboratory (NICL)) and Japan (National Institute for Polar Research (NIPR),
Tokyo and Institute of Low Temperature Science (ILTS), Sapporo) a central European processing and
storage facility rated to < –50 °C is needed. For shallow ice cores (IPICS 2k) the central core store
permits optimized ice core processing and storage and allows access for smaller university groups to
ice core studies that at present may be kept from working on ice cores due to the too expensive cold
room and clean laboratory infrastructure. The technical challenges for deep ice core drilling on an
international level have been summarized in an IPICS drilling technical challenges whitepaper, where
challenges in core curation, storage and logistics are summarized. In the past, ice coring was funded
through a lengthy scheme of European funding with national contributions. To keep the lead in ice
core science in the future, Europe has to establish a basic infrastructure and funding, where projects
are chosen on a science driven selection process and are implemented in an un-bureaucratic way.
3. Science case: scientific area(s) and potential and/or explicit users, how the new RI will fit
into the existing and future landscape of Research and of existing RI’s, at EU and World level
(one page max, links to relevant documents, references).
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The EuropeanPICTURE will subsume the existing European logistic, drilling, ice-core storage and
curation infrastructure to stay competitive internationally. The EuropeanPICTURE infrastructure will
welcome worldwide international partners to join. Thus, we continue in the open spirit within the
longstanding close co-operations with worldwide international partners in existing and recently outlined
new ice coring projects. Challenging paleo-climatic questions that will be addressed within the coming
two decades were identified within the International Partnerships in Ice Core Sciences (IPICS). A
better understanding of ice sheet dynamics is gaining importance for better prediction of sea level
change in a changing climate. In addition to the ice cores that are drilled at locations with minimized
influence from ice flow, ice cores from regions with heavy influence by ice flow will be essential to
develop better flow laws and discriminate between different ice sheet modelling approaches. Thus
moving the outline from the EuropeanPICTURE’s support for climatic reconstruction and improvement
of the foundations for planning the mitigation of global change, there are additional emerging fields of
considerable academic interest, as e.g. the recorded biology in ice sheets and sub-glacial lakes and
the crustaceous structure under the ice sheets. Apart from the purely academic interest in sub-glacial
hydrology, scientists only very recently became aware of the fresh water release out of the sub-glacial
system into the ocean and only after quantifying the amounts of fresh water release, one will know
whether these fresh water masses are significant in the global climate system.
Presently, the planning of ice core drilling projects requires a long pre-planning period, as the logistic
resources have to be acquired from the national polar program operators of polar in the respectively
leading nations and consecutively contributing members have to acquire funds from their national
funding system. As a results project proposals are not only evaluated on their scientific ingenuity on a
European level, but strongly depend on the infrastructural capacities in the target area of the
proposing scientists’ countries.
The major fraction of ice cores either are stored at commercial or small-scale institutional cold stores
within Europe or exceptionally the EPICA Dome C ice core is stored at the Drilling site in Antarctica.
The advantage of storing the cores at as low as –55 °C to inhibit the modification of their physical and
chemical properties has the drawback of remote storage in Antarctica with access time to ice core
samples of up to two years. Furthermore, Dome C cannot serve as a general example, as only in this
exceptional case a wintering base is operated close to the drill site. It has been proven that ice core
samples are much better preserved at below –50 °C compared to commercial storage at above –
30 °C. For state of the art core storage at below –50 °C, the archive pieces of existing European deep
ice cores and expected new ice cores in the future require a core storage facility of about 200 t and
1000 m3, which is not commercially available.
The ice-core processing lab and storage facility will replace the stopgap solution at the AWI and
provide a one-stop facility with a sufficient processing line to split deep ice cores efficiently into
samples. Laboratories with a temperate room linked to a cold room area for working on ice core
samples by sophisticated analysis techniques will define the state of the art. They will be
complemented by customized laboratories, like e.g. clean rooms, for the requirements of sensitive
analysis techniques.
Ice core drilling infrastructure has been developed in joint European co-operation for more than 20
years. The major challenge in between large-scale projects was to keep the experience and to further
developments. Developments were financed out of the projects, which resulted in short forerun and
using untested equipment in the field. This is very inefficient as a significant amount of expedition time
is lost due to instable and inefficient drilling. To improve this situation persistent development on a
European drilling system and training of personnel will be performed by commitment to common
intermediate depth and deep ice core drilling projects. Drilling test facilities at field stations and in
Europe will be established.
The logistic infrastructure to deploy and supply deep ice core drilling camps will be co-ordinated and
pooled on a European level. This ensures the implementation of best suited and approved logistic
infrastructure to the ice core projects. Regarding the Polar Infrastructure in General the EPC compiled
information on the existing logistic infrastructure for closer coordination. The coordination of ice coring
infrastructure will be a model for the coordination of European Polar logistical infrastructure in general.
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In November 2007, the European IPICS strategic/scientific group was endorsed by the European
Polar Board (EPB) as the EUROPICS initiative. With the EPB the official European body where
national contributions and commitments to logistics and infrastructure are negotiated is centrally
involved.
4. Technical case: summary of results (technical specifications) of conceptual and/or technical
design studies (half page, list references/links).
The EuropeanPICTURE will comprise the development of mobile ice core drilling field camps of a
capacity between 10 (intermediate depth 1 season operations) and up to 40 (> 2 season deep ice core
drilling operations) people. The general design will follow the logistic constraints of operations in the
interior of the Antarctic plateau or Greenland, which implies the appropriateness for airlift operations.
Even for the planned traverse born logistics, weight and volume are critical cost intensive parameters,
which offer a major potential for optimization and cost reduction. Traverse equipment to deploy and
supply drilling operations in Antarctica is required.
Presently the European drill, which was used to drill the EPICA and NGRIP cores, is the most
successful available drill worldwide. However, it reached its limits when drilling into the warm ice at the
bottom of the Greenlandic and Antarctic ice sheet. Japanese colleagues used a related ice core drill
and a different drilling liquid very successfully at Dome Fuji. To keep the European lead in ice core
drilling an optimized deep and intermediate depth drill, with accessories e.g. to perform replicate
coring, deviational drilling, bedrock sampling or fast access drilling has to be developed and tested. A
new drilling liquid for operations in Antarctica has to be identified and tested, as the presently used
drilling liquid will not be anymore permitted by international environmental protection protocols. Special
attention has to be given to drilling in warm ice. Drill test facilities in Europe and in the field are
required to test and optimize drilling equipment.
An ice core storage facility at –60 °C for at least 1000 m3 (approximately 200 t) of ice is required.
About 5000 m3 of less sensitive samples at –30 °C will be stored around the cold core area. The ice
core processing line will be installed on about 300 m2 of cold laboratory space. Ice core sample
analysis will be in 20 combinations of adjacent 20 m2 cold and 20 m2 warm laboratory space with
special configuration for the respective methods.
Ice core processing sessions are an opportunity to discuss science on the cores. Meeting room
infrastructure for groups of up to 200 participants are sensible to hold ice-core community meetings.
Ice coring and logistic experience is distributed over the participating labs in Europe. AWI has
experience in operating a processing line for deep ice cores. Curation experience is available in
several labs and to larger scale in the Copenhagen group, at the LGGE and at the AWI. A conceptual
study of the ice core storage and laboratory complex is underway within the AWI.
5. e-infrastructure: what does the new RI require as far as e-infrastructure? How is it integrated
with the existing EU e-infrastructure (e.g. Geant, grid, digital repositories).
The new infrastructure requires standard internet access. For example, for EPICA the PANGAEA data
repository is already used to store ice core data persistently and make it available to the worldwide
science community.
6. Other expected socio-economic impacts: development of new technologies, effects on
training, involvement of industries, local impact, other (one page, references).
The central EuropeanPICTURE will open the opportunity to perform ice core studies to new groups
that are not able to invest into cold room and logistic infrastructure. New contributions to ice core
science can especially be expected from university groups and out of the accession states and
accession candidates. The opportunity to research on ice cores will provide excellent training
opportunities for students in this field. The meeting room infrastructure will serve as a centre for
courses to train students on good practice in ice core science and analysis techniques. Summer
courses for high school students will communicate climate science to public.
At the location of the core-storage and processing facility a centre for public outreach should be
located and be operated as a private business. For example, the AWI, LGGE and CPH cold rooms
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attract more attention and demand for guided tours than we can handle with the research workforce
alone. The public is interested in climatic issues and the awareness is even growing after the 2007
nobel peace prize to the IPCC. Tourism managers evinced interest in a centre for communication of
polar research and climate to a wider public. Europe still misses an experimental public centre on
polar regions, were e.g. the Antarctic Centre in Christchurch New Zealand proves that the
communication on polar sciences can be operated commercially. A communication and outreach
centre at the processing facility site will benefit from having easy and early access to the latest results
from the frontier of science and meeting excellent researchers in person.
The cold room infrastructure requires a significant amount of energy. It shall be a model that one can
run even energy intensive infrastructure on renewable energy. The use of renewable energies, as e.g.
biogas, geothermal heat, wind or solar energy should be envisaged to give a good example and could
be integrated into the outreach centre under the topic “mitigation of climate change” to inform the
public about opportunities and potentials of renewable energy. The renewable energy concept will be
done in a local context and locations with a commitment of the local community to a renewable energy
concept will be desirable.
New technologies for ice core drilling and borehole logging will be developed. The benefit to local
industry will highly depend on the general economic profile of the surroundings of the
EuropeanPICTURE. A general benefit is expected for the robotics science, who urgently require test
beds for extraterrestrial equipment to be tested at as low temperatures as possible. Thus, a cold
laboratory down to –60 °C offers opportunities for engineering science and basic research at low
temperatures. Scientific proposals and industry contracting will be considered to gain most efficient
use of the cold laboratory, if conflicts with the ice core research can be minimized.
To sum up the EuropeanPICTURE will foster actual ice core science, carry it to a wider scientific
public by involving new groups, to the wide public by an urgently needed associated public outreach
centre and should be a model for mitigation and minimization of global change by demonstrating the
applicability of sustainable energy to an energy intensive installation.
7. Commitments / maturity: which States / Organizations have demonstrated interest /
commitment in supporting and/or funding the proposal?
In November 2007 the EPB have endorsed the EUROPICS (European contribution to IPICS) as a
strategic/scientific group under the EPB. A broad scheme for European funding of ice core science is
developed right now within the general strategy of the EPC.
In October 2007, the European ice-core community discussed in general about applying for European
support to persistent ice-core science infrastructure and funding. The idea was received
enthusiastically by the participants.
Our suggestion to ESFRI is motivated by the circumstance that we as a community have formulated
science plans and projects on scientific hot topics. The international competition in the field is getting
harder. Alone with the IPICS 40k and oldest ice projects we could start next year and contribute to the
field for more than a decade. Beyond the IPICS scope, we will be able to contribute to the challenging
question how ice sheets will react in a warmer climate, so that the sketched infrastructure will support
the frontier of science for more than two decades. From an adoption by ESFRI we expect that our
good scientific arguments will be heard more easily on the political level and political support will help
to get secure funding of the ice coring infrastructure on a European level by national commitments.
Then we can direct our attention to the implementation of science prioritized by the ingenuity and
importance of the project, instead of working on lengthy and complicated compilation with an advance
of more than 5 years from the formulation of the idea to the start of the project, like e.g. for EPICA.
The location for the infrastructure has not yet been decided. The decision should be made based on
the best commitment to funding of the infrastructure, accessibility for the different partners and
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opportunities to implement the socio-economic aspects, as e.g. the outreach centre and support in
financing renewable energies.
8. Costs for construction, operation and decommissioning, indications on project financing
(half page, with references/links). Give budget info in M€
Total preparatory cost
7–13 M€ total

Total construction cost
130–150 M€ total:
Including 20 M€ from
environmental technology
funds for basing the core
store on renewable
energies and 20–30 M€
from private business for
a public outreach centre
(specify contributions
committed or indicated by
possible funders)

Operation cost /year
10–13 M€:
Including - 0.7–1.5 M€ for
operation of the
renewable energy system
from selling excess
energy and/or saving
operational cost and
renewable energy funds

Decommissioning cost
3–5 M€:
We intend to run this for
>20 years and the
receiving locations should
commit themselves to the
decommissioning costs
(possible funders)

9. Timetable for construction, operation and decommissioning (half page, with
references/links) with duration and possible starting dates.
For the preparation, planning and finalization of the funding we consider 1 to 2 years..
Preparatory phase
- 0.5 years for
identification of possible
locations and finance
planning.
- up to 1.5 years for
application for different
funds, e.g. for renewable
energy and training funds.

Construction phase
- 2 years of construction
for the core storage and
processing facility
- 1 year of construction for
the drilling equipment
- 1 years of construction
for the logistic
infrastructure

Operation
- while the storage and
processing facility is
constructed, operation of
logistic and drilling
infrastructure at coastal
Antarctic sites and in
Greenland can begin
already to test the
equipment and implement
the first projects.

Decommissioning
Standard procedures for
demolishing and disposal
apply; will not take longer
than 1 year.

10. Reference: Person who has submitted the proposal, and will follow up in ESFRI
Dr. Frank Wilhelms, Alfred-Wegener-Institute for Polar and Marine Research, Am Handelshafen 12,
D-27570 Bremerhaven, Germany, Frank.Wilhelms@awi.de (Member in IPICS steering committee for technical
developments)

The following representatives agree with the idea of the RI proposal as a whole. They will discuss the
detailed terms in the frame of the next EPICS/EUROPICS meeting (Vienna, April 2008). This will be
the place to precise national commitments, which may not be restricted to the list below.
Belgium:
- University Libre de Bruxelles – Jean-Louis Tison (jtison@ulb.ac.be), Frank Pattyn
(fpattyn@vub.ac.be)
Denmark:
- University of Copenhagen, Niels Bohr Institute, Ice and Climate research group & Centre for Ice and
Climate – Dorthe Dahl-Jensen (ddj@gfy.ku.dk), Sigfus Johnsen (sigfus@gfy.ku.dk)
Finland:
Arctic Centre, University of Lapland – John C. Moore (john.moore@ulapland.fi)
France:
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- Institut Polaire Français – Paul Emile Victor (IPEV) – Gérard Jugie (gjugie@ipev.fr)
- Laboratoire de Glaciologie et Géophysique de l'Environnement (LGGE) within the CNRS Jérôme
Chappellaz (jerome@lgge.obs.ujf-grenoble.fr), Dominique Raynaud (raynaud@lgge.obs.ujfgrenoble.fr)
- Laboratoire des Sciences du Climat et de l’Environnement (LSCE) within the CNRS and the CEA –
Valerie Masson-Delmotte (valerie.masson@cea.fr), Jean Jouzel (jouzel@dsm-mail.saclay.cea.fr)
Germany:
- Alfred-Wegener-Institute for Polar and Marine Research within the Helmholtz Association –
Frank Wilhelms (Frank.Wilhelms@awi.de), Hubertus Fischer (Hubertus.Fischer@awi.de),
Sepp Kipfstuhl (Sepp.Kipfstuhl@awi.de), Heinrich Miller (Heinrich.Miller@awi.de)
- Institut für Umweltphysik, Ruprecht-Karls-Universität Heidelberg – Dietmar Wagenbach
(Dietmar.Wagenbach@iup.uni-heidelberg.de)
- Geowissenschaftliches Zentrum der Georg-August-Universität Göttingen – Werner F. Kuhs
(wf.kuhs@geo.uni-goettingen.de)
Iceland:
- Vatnamælingar Orkustofnunar – Þorsteinn Þorsteinsson (thor@os.is)
Italy:
- Programma Nazionale di Ricerche in Antartide (PNRA) & Laboratorio di Osservazioni Climatiche,
Ente per le Nuove tecnologie, l'Energia e l'Ambiente (ENEA) – Massimo Frezzotti
(frezzotti@casaccia.enea.it)
Norway:
Norsk Polarinstitutt – Elisabeth Isaksson (elli@npolar.no)
Russia:
Arctic Antarctic Research Institute (AARI) – Vladimir Lipenkov (lipenkov@aari.nw.ru)
Switzerland:
- University of Bern, Physics Institute, Climate & Environmental Physics – Thomas Stocker
(stocker@climate.unibe.ch)
The Netherlands:
- University of Utrecht – Roderik van de Wal (r.s.w.vandewal@phys.uu.nl)
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RU11 NOHA - A Network of Hydrological Observatories for Water Resources Research in
Europe

Synthesis template for new / upgraded Research Infrastructure (RI)
of pan-European relevance to be sent by the ESFRI delegations
to the Executive Board for consideration
1. Descriptive title, and information on the ESFRI delegation submitting the proposal (or one of
the member of EIROForum)
NOHA - A Network of Hydrological Observatories for Water Resources Research in Europe
This research infrastructure concerns the establishment of a network of hydrological observatories that
will contribute to our understanding of Global Change impacts on hydrological systems and that will
support water resources research in Europe.
Submitted by the German ESFRI Delegation.
2. Synthesis description of the new RI (or major upgrade) and S&T fields involved at Pan EU
level in its use. Add links to relevant data/web pages (half page max)
Water in sufficient quantity and quality is an essential prerequisite for human development and
sustainable ecological conditions. The earth’s climate is significantly changing (e.g. IPCC, 2007) and
thus directly affecting the hydrological systems. The number and intensity hydrological extremes, such
as floods and droughts, are continually increasing, resulting in major economical and social impacts.
Furthermore, the land cover in Europe has been modified fundamentally by conversions for
agriculture, forest and for other purposes such as industrialisation and urbanisation. Additionally, water
resources are more than ever used for human development, especially as a key resource for
agricultural and industrial activities.
The main goal of NOHA will be to create a network of hydrological observation platforms on the basis
of an interdisciplinary and long-term research program with a close cooperation between several
European institutions. NOHA will contribute to our understanding of Global Change impacts, e.g. on
flood risk and water availability, by providing high quality data from different hydrometeorological
regimes in Europe. NOHA will provide long-term statistical series of system variable measurements for
the analysis and prognosis of Global Change consequences using integrated model systems. These
data will be used to derive efficient prevention, mitigation and adaptation strategies and to support the
implementation of the Water Framework Directive.
Hydrological observatories will consist of a set of well-instrumented and monitored, hierarchically
nested river basins. In order to cover the main climatic regimes in Europe a sufficient number of
hydrological observatories have to be implemented in selected, and for Europe representative, regions
by integrating existing research stations and activities. These will be located along two major transects
across Europe; from north west (Scotland) to south (Italy) and from south west (Spain) to north east
(the Scandinavian countries). A further transect of Hydrological observatories will stretch from central
to eastern Europe. The observatories comprising the primary transects will represent the primary sites
of the network. This primary network will be supplemented by additional river basins located in specific
climate sensitive regions of Europe and not covered by the primary network. The hydrological
observatories will monitor the major hydrological and atmospheric fluxes and the dynamics of the
storage reservoirs (vegetation, soil, groundwater, rivers) of catchments at various time and space
scales using modern measurement technologies.
3. Science case: scientific area(s) and potential and/or explicit users, how the new RI will fit
into the existing and future landscape of Research and of existing RI’s, at EU and World level
(one page max, links to relevant documents, references).
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NOHA aims to promote the sustainable management of water resources in Europe, to support the
prediction of hydrological system changes, and to develop and implement tools and technologies for
monitoring, prevention and mitigation of environmental risks and pressures. Thus a close link to the
following ESFRI large-scale Research Infrastructures exists:
- ICOS (Integrated Carbon Observation System), since regional feedbacks between climate and
biosphere are closely linked to hydrological processes. For instance soil moisture is a key variable
controlling the exchange and partitioning of water, energy and soil CO2 fluxes at the land surface.
- LIFE WATCH, since the hydrological observatories of NOHA offer the possibility to link changes in
biodiversity with abiotic controlling factors and hydrological processes.
The selection of the hydrological observatories will take into account the sites of these ESFRI
Research Infrastructures and other already existing European projects, e.g., Fluxnet and CarboEurope, and the long-term ecological research sites of ILTER. Where possible, the observatories will
be located in such a manner that these sites are part of the observatories.
The concept of environmental observatories has already been established in Europe:
- The Terrestrial Environmental Observatories (TERENO), which will start in 2008 in Germany
(http://www.tereno.net/)
- Research Center of Excellence in Catchment Hydrology – HOBE (Hydrological Observatory and
Exploratorium) in Denmark.
In addition, networks of monitored catchments that are focused on some aspect of hydrology:
- HELP (Hydrology for the Environment, Life and Policy, www.unesco.org/water/ihp/help/)
- LOCAR (Lowland Catchment Research programme),
http://www.nerc.ac.uk/research/programmes/locar/)
- Med-HYCOS (Mediterranean Hydrological Cycle Observing System, http://medhycos.mpl.ird.fr/)
- GEMS-water (http://www.gemswater.org/)
- ERB (Euromediterranean Network of Experimental and Representative Basins)
In the US CUASHI (http://www.cuahsi.org/index.html) aims to establish a hydrological observatory
network that will encompass a set of regional watersheds, with a research infrastructure developed to
provide spatially and temporally coordinated interdisciplinary data for hydrological modelling,
experimentation, and characterization.
4. Technical case: summary of results (technical specifications) of conceptual and/or technical
design studies (half page, list references/links).
The network will be established along three main lines of activity with appropriate management and
operational structures defined to optimise the development of synergies and maximise benefits.
The technical specification of each hydrological observatory will include:
- Airborne remote sensing platforms (zeppelins, helicopter, aircrafts, etc.) equipped with a specific
set of sensors (SAR, Radiometer, IR-Camera, Optical Camera, Hyper-Spectral Camera, Infrared
Gas Analysers etc.)
- New real-time sensor methodologies and wireless sensor network technologies for determination
of environmental parameter at a high spatial and temporal resolution (e.g. patterns of soil
temperature and moisture dynamics)
- Novel techniques for measuring landscape scale evapotranspiration using a Large Aperture
Scintillometer (LAS)
- High precision monitoring systems for the quantification of water and solute discharge in surface
waters and groundwater
- High performance systems for data storage, processing and grid computing
5. e-infrastructure: what does the new RI require as far as e-infrastructure? How is it integrated
with the existing EU e-infrastructure (e.g. Geant, grid, digital repositories).
The new RI will be supported by grid computing enabling scientists to integrate distributed computing
resources of the network, data produced by the monitoring instruments in the observatories, and
available long-term data sets stored in databases, and visualization media through high speed
networks. This technology will combine high performance capability and high throughput computing,
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data intensive and on-demand computing and collaborative computing through a set of service
interfaces based on common protocols.
6. Other expected socio-economic impacts: development of new technologies, effects on
training, involvement of industries, local impact, other (one page, references).
The establishment of a network of hydrological observatories will provide knowledge that contributes
to solving open scientific questions with respect to socio-economic issues:
- How will climate change affect the implementation and success of management plans and
measures based on the European Regulatory Framework related to water (WFD 2000/60/EC,
nitrate directive 91/676/EEC, plant protection products directive 91/414/EEC)?
- What instruments are needed to improve Europe’s resilience to the impacts of climate change and
human activity?
- What will be the effect of a change in agro-climatic cropping zones on water resources and what
will be the socio-economic consequences?
- How does climate change affect economic instruments such as water pricing issues and the use of
CAP subsidies?
- What will be the long-term effect of biomass production using energy crops on water resources
management?
The research infrastructure will further strengthen the graduate education and training program within
hydrology by facilitating PhD scholarships, by providing instrumented field sites for experimentation,
and by providing a high quality data base for theoretical and modelling analyses.
7. Commitments / maturity: which States / Organizations have demonstrated interest /
commitment in supporting and/or funding the proposal?
Germany
- Forschungszentrum Jülich, Agrosphere Institute (ICG-4)
- Helmholtz Centre for Environmental Resarch - UFZ
- Federal Institute of Hydrology (BfG)
UK
- Centre for Ecology & Hydrology
- Scottish Environmental Protection Agency
- Lancaster University, Department of Hydrogeophysics
Italy
- University of Trento, Department of Civil and Environmental Engineering
- University of Padova, Department of Land and Agroforest Environments
France
- INRA (with the contribution of Cemagref and CNRS)
Norway
- Norwegian Institute for Water Research NIVA
Denmark
- University of Copenhagen, Geological Institute
- Danish Hydraulic Institute
Slovenia
- University of Ljubljana, Faculty of Civil and Geodetic Engineering
Switzerland
- Ecole Polytechnique Fédérale de Lausanne, Dep. Soil and Environmental Physics
Belgium
- Catholic University of Louvain
8. Costs for construction, operation and decommissioning, indications on project financing
(half page, with references/links). Give budget info in M€
As stated in section 2 a sufficient number of hydrological observatories have to be implemented.
Preparation cost per hydrologic observatory:
2 M€
Construction cost per hydrologic observatory:
4 M€
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Operation cost per hydrologic observatory:
1 M€/year
Total cost of the hydrological observatory network
(10-12 observatories, 12 year of operation):
180-216 M€
Total preparatory cost
20-24 M€
(of which already spent or
committed)

Total construction cost
40-48 M€
(specify contributions
committed or indicated by
possible funders)

Operation cost /year
10-12 M€
(specify contributions by
possible funders)

Decommissioning cost
(possible funders)
-

9. Timetable for construction, operation and decommissioning (half page, with
references/links)with duration and possible starting dates.
Preparatory phase
2 years

Construction phase
2 years

Operation
12 years

Decommissioning
-

10. Reference: Person who has submitted the proposal, and will follow up in ESFRI
Prof. Dr. Harry Vereecken
Forschungszentrum Jülich
ICG-4: Agrosphäre
52425 Jülich, Germany
phone: + 49 2461 61 6392
fax: + 49 2462 61 2518
email h.vereecken@fz-juelich.de
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RU 15 ALPS: the Alpine Observing System for Climate and Environmental Change
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RU17 CECAM: A European Nexus & Network for Exploration Using Simulation in Science
European Roadmap for Research Infrastructures (ESFRI)

1. Descriptive title, and information on the ESFRI delegation submitting the proposal (or one of the member of EIROForum)
A European Nexus & Network for Exploration Using Simulation in Science
Submitted by Irish Delegation to ESFRI
2. Synthesis description of the new RI (or major upgrade) and S&T fields involved at Pan EU level in its use. Add links to
relevant data/web pages (half page max)
This is a proposal to establish a European nexus for Computational Science Software Infrastructure, and secure Europe’s leading role in
this increasingly important field into the future. Computational science has now become a crucial and integral part of almost all sciences
and much engineering, including mineralogy, molecular biology, astronomy, chemical catalysis, biochemistry, geo-physics, climatology,
semiconductor physics, nano-technology, meteorology, climatology, aircraft design and material science. The first component of the
Cyber-infrastructure is a drive for “plug-and-play” standardisation. Interdisciplinary and multi-scale, multi-paradigm simulations, which
require using several programs in a work-flow or in concurrence, require code interoperability and would therefore benefit from defining
standards for data exchange. Defining standards would make it possible to create reusable libraries of code modules and data for reuse.
It would also avoid the huge cost (both fiscal and temporal) of the “reinvention of the wheel,” where research groups, denied access to
clearly defined libraries of solutions, must expend often many man-years of work to re-create, test and validate solutions. The second
component of such a scientific infrastructure initiative is to drive the development of such multi-use, multi-purpose code through working
groups or nodes focused on specific thematic areas of algorithmic development at the “cutting edge.”
The developments leading to this proposal have been in part due to the increased power of hardware – but to a far greater degree are
due to advances in software. Modern research increasingly depends on very versatile sophisticated programs, often with up-to a quarter
of a million lines of code or more, based on well tested and understood algorithms, elaborated internationally for use in a wide variety of
research projects spanning multiple scientific disciplines. These codes are an essential piece of infrastructure directly analogous to a
telescope or a beam-line on a synchrotron for relevant experimentalists. Indeed, the rising cost of hard scientific experimentation, be it
fabricating and testing a semiconductor device, nanotechnology element, or bio-active molecule, means that increasingly experiments
are first rigorously tested in a virtual software environment.
Such a Cyber-infrastructure would also facilitate the development of standardized user-friendly interfaces, speeding training and
adoption of the and cutting edge computation techniques to the more standard user (including experimentalists, applied scientists and
engineers) across Europe and beyond, as well as the integration of such techniques into University courses.
The pan-European aspect of this proposal is exemplified by the position of Centre Européen de Calcul Atomique et Moléculaire (CECAM
http://www.cecam.org/) at its core.
3. Science case: scientific area(s) and potential and/or explicit users, how the new RI will fit into the existing and future
landscape of Research and of existing RI’s, at EU and World level (one page max, links to relevant documents, references).
This proposal has grown out of the extraordinary success of the CECAM), and a variety of other European and national initiatives (c.f. K
http://www.psi-k.org/ and Collaborative Computational Projects http://www.ccp.ac.uk/), and is a response to the algorithmic infrastructural
needs of the thousands of scientists in the physical, engineering and life sciences who use simulation, either as computational experts or
engineers/applied scientists/experimentalists every day.
For three decades, CECAM has played a pivotal role in advancing the modelling of atomic and molecular phenomena. This research has
led to numerous scientific breakthroughs and has helped to establish the field of computational modelling as a critical tool for discovery.
CECAM was established on the basis that: “the level in many laboratories could be raised by bringing together, for short periods of time
from these several laboratories, scientists who are interested in the same or related problems, so that they could benefit from a mutual
simulation which will lead to a much more rapid development of ideas in the employment of computers”.
This basic premise for establishing CECAM remains valid today and it is important it continues to provide a centre of excellence for the
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European community of scientific researchers. However, with the opportunities presented by nano-science, the potential and also the
challenge of using atomic and molecular simulation to advance scientific understanding has never been greater. The computer simulation
research community in Europe recognises that these challenges will only be met by working together with the support of Government and
industry. The Lincei Initiative1 has specified what many of these challenges are and points to algorithmic infrastructural needs of
simulation into the future. In addition to [1] a forum as provided by CECAM and related programmes, these include : [2] a multiple node
structure of working groups (both physical and virtual) focused on specific thematic areas of algorithmic development at the “cutting
edge”; [3] an office of algorithm design and standards which would greatly accelerate the development of multi-scale multi-paradigm
algorithms, the sharing of libraries of modules across codes; [4] a bureau for the deployment of standardised interfaces between codes
and module libraries and graphical user interfaces for the non-expert user, allowing faster penetration of advanced codes to the wider
scientific community (both academic and industrial); [5] a liaison bureau/clearing house connecting participating scientists with industries
where particle based simulation provides an important perspective for research and product development. The creation of virtual nodes
would also permit important collaborations on a world level, for example with agencies such as NIST, NSF, NIH, centres such as
Laurence Livermore and Oakridge national laboratories, and the Georgia Institute of Technology http://www.gatech.edu/research/,
several of which have long standing connections with CECAM, and have already expressed very strong support for this initiative and their
desire to participate in it. In addition, CECAM in this extended version will be complementary to large experimental facilities such as
synchrotrons and neutron sources – where simulation is already used both in the preparation of experiments and in the subsequent
analysis of experimental data.
4. Technical case: summary of results (technical specifications) of conceptual and/or technical design studies (half page, list
references/links).
The proposed infrastructure consists of five elements as follows:
(a) Enhancement of current role of CECAM as a scientific forum for particle based simulation – to include if practical, related
computational areas in plasma physics, hydrodynamics and astrophysics;
(b) A multiple node structure. The notion of a node is very flexible – varying from permanent physical sites to ad hoc working groups (or
virtual nodes) created to achieve specific thematic goals for a limited duration. A virtual node in the form of a working group can bring a
cutting edge area to a sufficiently mature state to be ready for community release (i.e. incorporation into the module library) through the
assistance of,
(c) the office of algorithm design and standards; and
(d) the office for the deployment of standardised interfaces between codes, module libraries and graphical user interfaces for the nonexpert user
(e) A liaison offices/clearing house connecting participating scientists with industries where particle based simulation provides an
important perspective for research and product development. Nodes (physical or real) and all offices are answerable to the council of the
forum (a) which can create or close nodes and offices as required by scientific or budgetary considerations.
5. e-infrastructure: what does the new RI require as far as e-infrastructure? How is it integrated with the existing EU einfrastructure (e.g. Geant, grid, digital repositories).
Molecular and atomistic simulation software is currently not integrated with grid infrastructures – mainly because of a lack of algorithm
and data standards and module libraries. The current proposal would enable the integration of this strategically important area into grid
and digital repositories, and greatly facilitate the use of this sophisticated software tools on demand by non- expert users in experiment
and engineering who more and more need to obtain information from simulation – but do not have the time or capability to run
simulations themselves. In addition, a centre for developing and maintaining application software on a continuous base is the essential
and lacking element to exploit the power of national and European computer facilities. Moreover, if the practicalities required to get a
code to run efficiently on tens of thousands of CPU’s in parallel possible today is far from simple – the task posed by peta-scale
computing as envisaged for instance in the PRACE http://www.csc.fi/english/pages/prace initiative is far greater. Modular libraries of
simulation would make this CPU scale- up far easier to implement – with a large amount of parallelization work being reusable in a
variety of codes throughout several communities of users.

6. Other expected socio-economic impacts: development of new technologies, effects on training, involvement of industries,
local impact, other (one page, references).
1

European Computational Science: The Lincei Initiative “from computer to scientific excellence”; Report of the European Science
Foundation, April, 2007 ( see attachment 1) or https://cyberinfrastructure.caspur.it/CommunityLevelWorkshopsReport.pdf
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A huge increase in the rate of development and power of simulation software for the physical and life sciences generated by this initiative
would:
Enhance our understanding of the physical and life sciences at the sub-micron level;
Allow much faster product development in industry. Indeed, the rising cost of hard scientific experimentation, be it fabricating
and testing a semiconductor device, nanotechnology element, or bioactive molecule, means that increasingly experiments are
rigorously tested in a virtual software environment before being converted to hard physics, microelectronics, materials,
chemicals or test-drugs — and the ability to do such computation is crucial to a strong research base in these fields;
Current grave concerns about the state of the global environment will require the development of new materials (e.g. solar
cells, hydrogen fuels cells, and means of assessing the long term viability of waste storage and carbon sequestration. Many of
these are related to the properties of materials at sub-micron scales where simulation can be an invaluable tool for discovery
and understanding;
Simulation is one of the most effective means of making the physical and engineering sciences “real” to students – and as it
increasingly is important in biology and nano-medicine. Thus, this infrastructure proposal should speed up very significantly the
integration of such simulation techniques into University courses, and even secondary level courses;
The development of algorithm design standards and module libraries would also permit the development of specialised chips
optimised for simulation – and thereby both accelerating codes and widening their scope of application
At a national level of one of the proposers (Ireland), there is a strong synergy between the scientific software infrastructure
proposal, and industrial areas where the Irish economy is particularly strong, e.g., commercial software development (Ireland is
the second largest exporter of software after the USA), bio-medical devices, bio-pharmaceuticals and ICT. Indeed, the
example of Ireland is quite representative of the extent to which many countries have key industries where simulation is of
increasing importance (e.g. aircraft and automobiles (advanced materials, fluid mechanics), energy, chemicals).
Enhance Europe’s overall intellectual capital in the crucial field of computational methods and help to establish further (and
maintain) an overall leadership position in the field.

7.

Commitments / maturity: which States / Organizations have demonstrated interest / commitment in supporting and/or
funding the proposal?

CECAM, the Inter-University Consortium for the Application of Super Computing for Universities and Research (Italy), and the Georgia
Institute of Technology (USA). The relevant funding agency in Ireland (Science Foundation Ireland) has indicated that it is supportive of
this proposal.
CECAM is supported by the following member organizations FNRS and FWO (Belgium), CEA, CNRS, and ENS Lyon (France), DFG, FZJ
(Germany), IUA (Ireland), CNR (Italy), NWO and the University of Amsterdam (Netherlands), CSIC( Spain), FNS (Switzerland), EPSRC
and Daresbury Laboratory.

8. Costs for construction, operation and decommissioning, indications on project financing (half page, with references/links).
Give budget info in M€
Total preparatory cost
(of which already spent or
committed)
.4 M€

Total construction cost
Operation cost /year
Decommissioning cost
(possible funders)
(specify contributions by
(specify contributions
possible funders)
committed or indicated by
NA
8.2 M€ (approx 2 M€ from
possible funders)
Cecam/Ireland))
14 M€
(of which approx 2 M€
Contributed locally in kind)
9. Timetable for construction, operation and decommissioning (half page, with references/links)with duration and possible
starting dates.
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Note that infrastructure could be housed in a leased site (available immediately) until construction is complete
Preparatory phase
Construction phase
Operation
Decommissioning
2 years
2 years
NA
30 years
9.

Reference: Person who has submitted the proposal, and will follow up in ESFRI
Marcus Breathnach, Forfas
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RU 23 EURAT: European Facility for Atmospheric Research
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RU 24 EPOS: Research Infrastructure and E-Science for Data and Observatories on Earthquakes,
Volcanoes, Surface Dynamics and Tectonics
(Note: This is the original EPOS proposal, and not the updated template).
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RU 25 FASOF: Free-Air Sites for Ozone Fumigation for a scientifically-sound legislation to protect
European vegetation against ozone
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RU 28 SIAEOS: Svalbard integrated Arctic Earth Observing System
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RU 29 ECCSEL: European Carbon Dioxide Capture and Storage Laboratory Infrastructure
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RU 30

ASSA: Advanced Sustainable Sea-based Aquaculture
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RU 31 SOFT.SERV: European Software Services Network for Large-Scale Research Facilities
Synthesis template for new/upgraded Research Infrastructure (RI) of pan-European relevance to
be sent by the ESFRI delegations to the Executive Board for consideration
1. Descriptive title, and information on the ESFRI delegation submitting the proposal (or one of
the member of EIROForum)
European Software Services Network for Large-Scale Research Facilities
2. Synthesis description of the new RI (or major upgrade) and S&T fields involved at Pan EU
level in its use. Add links to relevant data/web pages (half page max)
The ESFRI type of large scale research facilities has a number of commonalities in typically consisting
of one or several sites with an extreme data production capability, users coming from many different
globally distributed organisations, and high operational cost calling for an uninterrupted process from
data generation to final analysis, publication and archiving. The structure and type of data could be
anything from multi-dimensional images to large genotyping data sets. But, independently of the type
of data a complex structure for data management and analysis has usually to be deployed across
organisational borders. Such structures are general, in the aspect of combining different layers of
networked producers and consumers of data. Technologies involved include workflows, web services,
grids, portals, databases and analysis software. Especially for the latter there is a large base of legacy
code that typically need to be integrated in a workflow environment.
To meet the common need of infrastructure for data management and analysis we propose a
horizontal ESFRI initiative: “European Software Services Network for Large-Scale Research
Facilities”. A network of excellence with institutions for software development and operation of data
management and analysis services that; in a coordinated effort provide software development
services for large-scale facilities. We foresee an organisation of distributed teams with common
software development practices and environments acting in coordinated way enabling to undertake
large development tasks.
3. Science case: scientific area(s) and potential and/or explicit users, how the new RI will fit
into the existing and future landscape of Research and of existing RI’s, at EU and World level
(one page max, links to relevant documents, references).
The increasingly important role of software in the scientific process has been recognised in a number
of recent reports; e-IRG; e-Infrastructure Roadmap (2007), US President’s Information Technology
Advisory Committee Report on Computational Science (2005), US NSF: Cyberinfrastructure Vision for
21st Century Discovery (March 2007). It can be concluded that scientific software and tools often lack
adequate development support an life-cycle management. Scientific software and tools does not keep
pace with the development of hardware. It is obviously so, that with the scale of emerging and existing
experimental facilities the related software development and need for software services has grow
beyond what single researchers or research groups with expertise elsewhere than in computer
science could and should undertake. With a network of excellent teams and facilities the many
aspects of the rapidly changing area of software development and services could be handled in a
professional and efficient way to the benefit of the overall productivity and a resulting increased
efficiency of the original investments in large-scale research facilities.
e-IRG; e-Infrastructure Roadmap (2007): http://www.e-irg.org/roadmap/
US President’s Information Technology Advisory Committee Report on Computational Science (2005):
http://www.nitrd.gov/pitac/reports/20050609_computational/computational.pdf
US
NSF:
Cyberinfrastructure Vision
for 21st
Century
Discovery (March
2007):
http://www.nsf.gov/pubs/2007/nsf0728/index.jsp
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4. Technical case: summary of results (technical specifications) of conceptual and/or technical
design studies (half page, list references/links).
The applications are many but we foresee that the focus will be on a number of core needs for the
large-scale experimental facilities such as;
Workflow environments
End-to-end software systems
Portals
o Access portals
o Collaborative work tools
o Development tools
o Administrative tools
Analysis and simulation software
Hardening of community software for large-scale deployment
Ensure software scalability and reliability
Maintenance and management of open source community development
Standardised security infrastructure
Compute services
5. e-infrastructure: what does the new RI require as far as e-infrastructure? How is it integrated
with the existing EU e-infrastructure (e.g. Geant, grid, digital repositories).
The proposed RI wills in it self be part of the European e-Infrastructure. It will be integrated with the
established European e-Infrastructures such as, EGEE, DEISA, OMII-Europe, ETICS and other
related projects.
6. Other expected socio-economic impacts: development of new technologies, effects on
training, involvement of industries, local impact, other (one page, references).
By committing to an open source development and business model the RI will benefit the European
software industry in general by opening opportunities for new services and additional development.
7. Commitments / maturity: which States / Organizations have demonstrated interest /
commitment in supporting and/or funding the proposal?
The initiative is Finnish and it is in the process of raising commitment and support from other states,
pan-European research organisations and existing and emerging large-scale research facilities.
8. Costs for construction, operation and decommissioning, indications on project financing
(half page, with references/links). Give budget info in M€
The network, although distributed over Europe, need to be manageable and have a competitive
environment of developers at each site. Such an organisation is estimated to consist of about 10-15
sites with about 10-15 FTE per site annually resulting the estimated operation cost. The construction
cost includes a number of activities for competence development within the network and collaboration
activities with educational organisations to ensure continuity in providing the needed software
development skills.
Total preparatory cost
(of which already spent or
committed)
5-10 M€

Total construction cost
(specify
contributions
committed or indicated by
possible funders)
50 M€

Operation cost /year
(specify contributions by
possible funders)
20 M€

Decommissioning cost
(possible funders)
5 M€

9. Timetable for construction, operation and decommissioning
references/links)with duration and possible starting dates.

(half

page,

with
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Preparatory phase
2009

Construction phase
2010-2011

Operation
2011-2019

Decommissioning
2020

10. Reference: Person who has submitted the proposal, and will follow up in ESFRI
CSC Team: Leif.Laaksonen@csc.fi, Per.Oster@csc.fi, Kimmo.Koski@csc.fi
Tel. (switchboard, CSC): +358-9-4572001
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RU 32 ANAEE: Infrastructure for Analysis and Experimentation on Ecosystem

1. Descriptive title, and information on the ESFRI delegation submitting the proposal (or one of
the member of EIROForum)

Infrastructure for Analysis and Experimentation on Ecosystems

ANAEE
Submitted for the second edition of the ESFRI roadmap by the French delegation
2. Synthesis description of the new RI (or major upgrade) and S&T fields involved at Pan EU
level in its use. Add links to relevant data/web pages (half page max)
This New Infrastructure aims at implementing a new concept of integrated research infrastructures in
Europe for research on ecosystems and environment. This infrastructure consists in interfacing three
types of platforms within an European Network:
(i) The in situ Long Term Experimental Platforms which consists in developing experiments for the
main type of land use systems (arable crops, grasslands, forest, marchlands…), where different types
of land management are imposed for a long term planning, the state variables of the system are
monitored for long term in conjunction with the measurement of the environmental fluxes to
atmosphere and hydrosphere and the dynamic of biodiversity.
(ii) The in vitro ECOTRON equipments where blocks of ecosystems of different sizes could be
introduced within controlled environment. Ecotrons can then analyse the physiology of ecosystems
which have been submitted in situ for years to various treatments within LTEP platforms. In that case,
Ecotrons can be considered as ecological analysers receiving samples.
(iii) The in silico Data base and Modelling platform should complete the system by developing
facilities for sharing data bases among European scientific community, and possibilities for coupling
experimental with theoretical approaches.
3. Science case: scientific area(s) and potential and/or explicit users, how the new RI will fit
into the existing and future landscape of Research and of existing RI’s, at EU and World level
(one page max, links to relevant documents, references).
Continental biosphere plays an important role on global changes of the planet by means of its
interactions with atmosphere and hydrosphere and also by the fact that most of the continental
ecosystems are subjected to severe manipulations through human activities. Anthropogenic impacts
on ecosystems functioning and biodiversity are increasingly large (Vitousek et al. Science 1997,
Millennium Ecosystem Assessment 2005, Balmford & Bond Ecology Letters 2005) and they threaten
the services that these ecosystems provide to society (Costanza et al. Nature 1997, Hooper et al.
Ecological Monographs 2005, Millennium Ecosystem Assessment 2005).
Attempts to relate directly atmospheric conditions or anthropogenic management in
ecosystems to their consequences on environmental fluxes have often been misleading because: (i)
each individual flux (e.g. nitrate leaching, phosphorus transfer , N2O and NH3 emission, CO2
sequestration or emission, water flows, xenobiotic fluxes, etc…) has been studied separately from
each other (disciplinary research) despite their great interdependency, (ii) the characteristic rate
functions of the different processes involved in the dynamics of the system are not well known, and (iii)
the residence time of the different elements (C, N, P…) within the different compartments of the
ecosystem has not been well evaluated. As a consequence, some of the environmental outputs that
we observe today could be the delayed consequence of changes in land use and management that
occurred several years or decades ago. Similarly, if we want to induce changes in land use and
management systems for restoring and enhancing environment and biodiversity, we need to know

70

ENV RWG Report to ESFRI
Final Draft
Templates

more precisely the time response of the whole system: vegetation, soil, microbial communities and
micro- and meso-fauna. For these reasons, it is necessary to develop long term integrated
experimental facilities for determining baseline conditions and for studying the dynamics of evolution
of different ecosystems under anthropogenic forcings.
Ecology sciences have been mainly structured around observational systems where the
dynamics of populations and communities of organisms where studied in relation with their
environment. But in absence of experimental manipulations of populations or communities and of
environment parameters, the relationships obtained are only descriptive and can rarely be interpreted
as causal.
The fundamental way is the coupling of in silico (theoretical and mechanistic models), in vitro
(closed controlled facilities: ecotrons) and in natura experimental approaches to address these issues.
Such a coupling will allow not only the provision of fundamental knowledge on the processes by which
ecosystems, communities and populations of organisms respond to forcing variables. It will also test
the validity, the relevance and the importance of these processes in natural situations. It will also allow
derive valuable predictions and simulations of prospective scenarios. Such a coupling between
different infrastructures should allow an analysis of the functioning of the different terrestrial
ecosystems, not only for taking into account the services provided by these ecosystems, but also for
improving our fundamental knowledge on the structure and organisation of ecosystems, interactions
between organisms, trophic networks, Darwinian evolutionary processes…
Due to the various scales and the complexity of the interactions between ecosystem processes
and the environmental conditions, meeting this challenge requires a sustained research effort with
various approaches closely linked. Theoretical and mechanistic models, powerful ‘ecosystem
analysers’ and long term field experimentations are all needed to analyse, model and predict the
consequences of global changes on biogeochemical fluxes and biodiversity.
These tools need an integrated, strong and innovative development in a concerted way
across Europe. Such a development is the objective of the Infrastructure for the Analysis and
Experimentation on Ecosystems (ANAEE). This infrastructure is aimed at becoming the hard bone
of the development of ecosystem science into modern systems biology using in silico, in vitro and in
natura experiments to generate and test hypothesis and to make predictions.
4. Technical case: summary of results (technical specifications) of conceptual and/or technical
design studies (half page, list references/links).
This ANAEE research infrastructure should be composed of three different entities in interactions each
others within an integrated network.
Ecosystem analysers (Ecotrons):
Arguments for and against bottling nature for ecological studies have been raised (see special
issue of Ecology, Daehler and Strong 1996). Ecosystems in Ecotrons can be seen as model systems
half way between mathematical models and the full complexity of nature (Lawton 1995).
Reconstructed, simplified ecosystems can be used to test hypothesis on the link between structure
and function, or on the impact of complexity on ecosystem dynamics. Alternatively, intact blocks of
ecosystems cut out of nature can be used to test realistically interactions between environmental
factors or to close the balance of cycling elements.
Terrestrial as well as aquatic ecosystems can be studied in Ecotrons at various scales. While
most past or existing infrastructures dedicated to ecosystem experimentation were primarily
equipments for environmental conditioning, a new generation of infrastructures providing more realistic
environmental conditions will stand out by their measurement capacity. State of the art
instrumentation, for example the use of diode lasers for stable isotopes and trace gases
measurements, generally not available at the level of individual laboratories or even nations, will allow
new breakthrough by removing technical barriers. Integrated responses of ecosystems will be
measured, in particular the components of biogeochemical cycles, as well as their underlying
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mechanisms at the level of organisms, populations and communities.
An innovative use of Ecotrons, especially when their measurement capacities are well developed,
is to analyse the physiology of blocks of ecosystems which have been subjected in situ for years to
various treatments within LTEP systems (see below). In that case, Ecotrons can been seen as
ecological analysers receiving samples for analysis. New brief treatments, for example extreme
events, can also be applied within the Ecotrons to study their interactions with the in situ treatments.
This specific use of Ecotron constitutes a strong link with the in situ Long Term Experimental Platforms
described below.
Long Term in situ Experimental Platforms (LTEP):
A network of LTEP will constitute a large-scale European-Field Laboratory with the aim of
providing fundamental, mechanistic information on ecosystem structure, function and resilience.
Five thematic areas are concerned: 1) the patterns and controls of primary productivity, 2) the
spatial and temporal distribution of representative populations of plants, animals and microbes, 3) the
distribution and dynamics of organic matter in soil, water or sediments, 4) the patterns of inputs and
movements of inorganic nutrients and chemicals through the ecosystem, and 5) the patterns and
effects of disturbances.
The role of these LTEP facilities should be:
- to maintain in the long term the different treatment by appropriate management systems;
- to insure the monitoring of all state and flux variables at appropriate time steps;
- to construct and maintain data base and to open it for all scientific community;
- to create and conserve collections of soil, vegetation, water, and organisms sample.
ANAEE will help developing existing sites across different European countries and setting
up complementary ones where necessary. A strong networking activity will coordinate the research
activities and data management.
Modelling and biocomputing facilities:
It is also crucial to develop theoretical frameworks and simulation models to help interpreting the
results of the Ecotron and Long Term Experimental Platforms and to suggest new experiments. The
information and knowledge gained from this research will also feed scenario simulations to
evaluate environmental hazards and impacts on functional biodiversity resulting from a wide
range of contrasting land use and management systems. ANAEE will initiate a modelling
platform.
The results of the research programs carried within ANAEE must feed a common integrated data
base and information system allowing exchanges and communications between different research
teams of different disciplines. The handling and the exploitation of the considerable data generated by
these instruments as well as the high level of complexity generated by the large number of interactions
and feedbacks operating in ecosystems require a large investment in computing power and
informatics and the support for the development of an innovative systems biology approaches to
ecosystem science. A European (Eco) Systems Biology Centre will be developed which will also
operate a Virtual Institute for Theory and Modelling.
5. e-infrastructure: what does the new RI require as far as e-infrastructure? How is it integrated
with the existing EU e-infrastructure (e.g. Geant, grid, digital repositories).
The creation of Modelling and Biocomputing Centers in Europe should create the need for einfrastructure system in order to allow data base and modelling exchanges. The project of ANAEE
Design Study has for objective the analysis of these needs and the determination of the type of einfrastructure necessary to develop.
6. Other expected socio-economic impacts: development of new technologies, effects on
training, involvement of industries, local impact, other (one page, references).
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The first impact expected by the ANAEE Design Study is to structure the European scientific
community in continental biosphere (agronomists, soil scientists, ecologists, foresters,
limnologists…) around shared complementary infrastructures. The ANAEE concept should encourage
and promote a more holistic vision of the functioning of the different ecosystems constituting the
continental biosphere, with a more inter-disciplinary approach. By the mean of promoting facilities for
such an integrated approach, EU could contribute at boosting European research potential on
continental biosphere at a high international level. In this case ANAEE will be the “hard bone” of a
strong development of integrated and inter-disciplinary research programmes on the continental
biosphere area from the genes to ecosystems, and from local processes to global changes. No nation
in Europe has the capacity to develop alone such a programme of international scope.
Another impact of the development of a like ANAEE network should be the opportunity to develop in
Europe a strong ecological engineering in order to valorise all the expertise accumulated within this
network in term of manipulation or management of agro-ecosystem for optimising both their economic
outputs and their ecological services. The Long Term Experimental Platforms could be
advantageously coupled sometime with more operational monitoring and observations for
environmental survey offering then unique research services to national or regional users as
environmental agencies, territorial management entities, national or regional parks etc…. Moreover,
the modelling expertise and the data bases accumulated would provide unique tools for simulation of
different prospective scenarios of land use and management of ecosystems at landscape level, and
the evaluation of different environmental outputs. This would have also an impact on teaching
agronomy, ecology and forestry with management perspectives by contributing to get a more holistic
vision of the systems. This aspect should attract young people to scientific education cursus by
pointing out the strategic place of basic sciences for applications in term of management decision for
sustainable development.
- Interactions with other EU programmes
First, it is important to identify the specificity of ANAEE according to the existing ALTERNET Network
of Excellence. ANAEE is conceived for process-based research, while ALTERNET aims at problembased research. This difference between ANAEE and ALTERNET should be interpreted as a
necessary complement. So developing an ANAEE network in Europe cannot be made without a
strong interaction with the existing ALTERNET Network.
The link with the LIFEWATCH programme on Biodiversity will be strong through the close
collaboration with ALTERNET sites and activities. Instrumentation will be harmonized and data will be
in common formats. ANAEE will bring to LIFEWATCH information on responses of ecosystems and
biodiversity to manipulated environmental variables within in situ and ex-situ sites. This will be a
significant complement to the analysis of the linkage between species and ecosystem level data
gained through the analysis across sites planned in LIFEWATCH. LIFEWATCH programme aims to
study biodiversity from a conservation point of view while ANAEE will focussed on functional
biodiversity in order to produce relevant knowledge for optimising ecosystems services through
management programmes.
Collaboration with the ICOS programme will be established. Data and models on the impact of
environmental variables on carbon and other greenhouse gazes obtained in situ and ex situ through
ANAEE experiments will complement the data from the carbon observatories maintained through
ICOS. Some of the long term measurements of gaseous emission fluxes realised within the LTEP
network of ANAEE should advantageously included within the ICOS network.
- Socio-economic issues
The ANAEE infrastructure will not have capacity to develop socio-economic issues by its own.
Nevertheless, as presented on Figure below, the interactions developed between ANAEE and other
EU programmes operating at larger scales could allow the accounting for socio-economic problems.
So ANAEE should be integrated within a large cluster of EU programmes dealing with analysis of
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socio-economics impacts of ecosystems modifications through human activities, and elaboration of
environmental policies for restoration of ecosystem services.

Environmental Policies

ALTERNET

ANAEE

LIFEWATCH

Society
Impacts

ICOS

7. Commitments / maturity: which States / Organizations have demonstrated interest /
commitment in supporting and/or funding the proposal?
The ANAEE concept has been previously presented to the ESFRI committee in 2006 and it has
been classified as emerging infrastructure within the ESFRI roadmap.
An ANAEE Design Study project has been proposed and is now within the negotiation and
signature process with EU Commission for 2008-2009.
This design study is necessary for:
- (i) sharing this concept among a large consortium of research teams in Europe;
- (ii) deepening this concept in order to analyse its capacity to help facing most of the important
scientific stakes within the domain of continental biosphere and environment;
- (iii) convincing the national research institution on the strategic role and impact of these
kind of infrastructure for boosting the excellence of research both at national and at European level;
- (iv) structuring and networking European research community on continental biosphere in
order to improve scientific exchanges through the sharing of common infrastructures and data bases;
- (v) disseminating this concept among a large scientific community and among
stakeholders and decision makers for scientific policy across the different European nations.
At the end of this design study we should be in situation to have:
- (i) constituted a well structured consortium of research teams ready to be actively involved within
a structured network of research infrastructures and volunteers to share common data bases;
- (ii) established also a consortium of national institutions for research willing to support actively the
emergence of such a infrastructure network;
- (iii) detailed the structuring of the network through the specification of the different type of
infrastructure, costs and funds, administrative and legal conditions.
All this aspects are necessary to be determined and specified for transforming the ANAEE concept
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from a virtual to a more operational research infrastructure. Then a second step could be envisaged
for implementing this infrastructure through the submission of an ANAEE project to the next call for
New Research Infrastructures of FP7 in early 2010. At this date we can expected that the conclusions
of the Design Study will be sound for starting a preparatory phase of the project.
A consortium of 8 research institutions across Europe (France, UK, Italy, Germany and Spain) has
been constituted for this Design Study. France (CNRS and INRA) is leading this design study because
these two national research institutions have yet developed some examples of the ANAEE
infrastructures: CNRS is building two important ECOTRONs in Montpellier and in Foljuif, and INRA
have developed recently large LTEPs for different agro-ecosystem: forest, grasslands and arable
crops. These facilities are now functioning as examples of what it could be interesting to promote in
Europe.
List of Research Institution supporting the ANAEE Design Study project:
INRA (France)
CNRS (France)
Institute for Grassland and Environment Research (UK)
University of Napoli (Italy)
University of Padova (Italy)
Rothamsted Research (UK)
Institue of Ecology Iena (Germany)
Institute for Natural Resources, CESIC, Sevilla (Spain)
8. Costs for construction, operation and decommissioning, indications on project financing
(half page, with references/links). Give budget info in M€
The cost of construction of the different ANAEE Infrastructures will be more precisely estimated
during the ANAEE Design Study project. This Design study will also identify the possibility of financing
some of these infrastructures by national research institution. So the costs indicated below are only
indications.

Total preparatory cost
(of which already spent or
committed)
0.9M€
This preparatory phase
will be implemented
during
the
ANAEE
Design Study (20082010). Project accepted
by EU Commission

Total construction cost
(specify
contributions
committed or indicated by
possible funders)
42M€
ECOTRONs
5x4M€=20M€
LTEPs 15x0.8M€= 12M€
Eco-Modelling Centers
10M€

Operation cost /year
(specify contributions by
possible funders)
10M€
ECOTRONs 6M€
LTEEPs 3M€
Modelling Centers 1M€

Decommissioning cost
(possible funders)

9. Timetable for construction, operation and decommissioning
references/links)with duration and possible starting dates.

Preparatory phase
2008-2010

Construction phase
2010-2012

Operation
2012-2020

(half

page,

with

Decommissioning

10. Reference: Person who has submitted the proposal, and will follow up in ESFRI
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Dr Gilles LEMAIRE
Directeur de Recherche
Institut national de la Recherche Agronomique
UEPF
86600 Lusignan, France
Tel : +33 (0)5-49-55-60-92
Fax : +33 (0)5-49-55-60-68
Gilles.lemaire@lusignan.inra.fr
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RU 33 IPURE: Infrastructure for Preservation of Unrevealed Scientific Data (IPURE)

Synthesis template for new/upgraded Research Infrastructure (RI) of pan-European relevance
to be sent by the ESFRI delegations to the Executive Board for consideration
1. Descriptive title, and information on the ESFRI delegation submitting the proposal (or one of
the member of EIROForum)
Infrastructure for Preservation of Unrevealed Scientific Data (IPURE)
2. Synthesis description of the new RI (or major upgrade) and S&T fields involved at Pan EU
level in its use. Add links to relevant data/web pages (half page max)
The proposed tiered data storage infrastructure enables individual scientists, research groups and
scientific disciplines to contribute to the digital data commons efficiently and effectively. The objective
is to have repositories that are comprehensive, open, and support cross-disciplinary data mining. The
novelty of this data infrastructure is in constructing tiered data services including mechanisms for
authentication, authorization and intellectual property rights in an open data environment that makes it
simple for contributors to contribute, and thus encourage the research community into digital
preservation. The tiered infrastructure readily connects to the whole computing ecosystem, from large
scale supercomputing (e.g., PRACE) and federated computing environments (e.g., NDGF, EGEE) to
local compute systems, to maximize contributor access.
3. Science case: scientific area(s) and potential and/or explicit users, how the new RI will fit
into the existing and future landscape of Research and of existing RI’s, at EU and World level
(one page max, links to relevant documents, references).
E-science has revolutionized the way scientists perform research. It enables a new order of
collaborative, inter-disciplinary research, based on shared research expertise, instruments and
computing resources, and, crucially, increasing access to primary digital research data and
information.. At the same time, the sizes of digital data sets have increased to the Terabyte scale,
especially in natural sciences like earth sciences and physics. For certain areas, high-resolution data
is collected from real-time instruments (e.g., sensors) and large complex distributed databases are
used. In other cases, large quantities of data are being generated during long computer simulations.
Observational data often concerns unique events and the measured data needs to be stored for a long
period (or even forever) as it cannot be recreated. Computer-generated data sets often cannot be
recreated easily, as both hardware technologies and the complex layer of software technologies,
standards and interfaces continuously evolve. Databases that satisfy strict requirements on content
management, quality, maintenance, standards, documentation and meta-data definitions, accessibility,
security, etc, are becoming principal resources for many research and application areas. Large-scale
standardized and quality controlled data infrastructures are emerging in areas like biology,
astrophysics and earth sciences, whereas such infrastructures do not exist yet on any large and
comprehensive scale in other areas. Reposited in an open access environment, the data would
provide a unique opportunity for data mining and scientific discovery. There is therefore a need to
establish a focused coordinated collaboration on the development and operation of an infrastructure
for scientific data and repositories that is deployed according to common strategies, standards, and
policies for distributed data management, repositories, and related services. Simultaneously, the
technical aspects of long term storage of research data need to be assessed.
e-IRG; e-Infrastructure Roadmap (2007): http://www.e-irg.org/roadmap/
OECD
Declaration
on
Access
to
Research
Data
from

Public

Funding

:
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http://www.oecd.org/dataoecd/9/61/38500813.pdf
CODATA:International Council for Science : Committee on Data for Science and Technology :

http://www.codata.org/
US
NSF:
Cyberinfrastructure Vision
for
http://www.nsf.gov/pubs/2007/nsf0728/index.jsp

21st

Century

Discovery

(March

2007):

4. Technical case: summary of results (technical specifications) of conceptual and/or technical
design studies (half page, list references/links).
The core set of services provided by the operational infrastructure include:
services that facilitate the tiered structure of data storages necessary for the integration
and interoperability with relevant national and European infrastructures
services for ensuring scientific data quality and integrity over time
services and technical solutions for archiving and long-term preservation
tools for generating metadata semi-automatically
tools to build and promote open access to data
mechanisms for explicit intellectual property licensing conditions
services of authentication and authorization
tools for peer-review evaluating, enabling users to evaluate data
The RI is built mainly on tools evolving from LHC tiered computing and data sharing architecture
(dCache for data management, http://trac.dcache.org/trac.cgi/wiki/WikiStart), networks of trust (HAKA
federation, http://www.csc.fi/english/institutions/haka/technology), library and repository projects for
preservation
standards
(Open
Archival
Information
System
OAIS,
http://en.wikipedia.org/wiki/Open_Archival_Information_System) and long term preservation
(CASPAR, http://www.casparpreserves.eu/). The combination of these tools facilitates comprehensive,
open, and cross-disciplinary tiered data preservation infrastructure.
5. e-infrastructure: what does the new RI require as far as e-infrastructure? How is it integrated
with the existing EU e-infrastructure (e.g. Geant, grid, digital repositories).
The RI exploits existing computing ecosystem, from large scale supercomputing (e.g., PRACE) and
federated computing environments (e.g., NDGF, EGEE) to local compute systems, connected with
existing networks. The new RI supports the strategic infrastructures that the European Strategy Forum
for Research Infrastructures (ESFRI) has decided to support, as several of these crucially depend on
the availability of large scale data storage resources. A well-defined, well-maintained and reliable
environment that enables modern data curation and novel multi-disciplinary research is essential for
these infrastructures.
6. Other expected socio-economic impacts: development of new technologies, effects on
training, involvement of industries, local impact, other (one page, references).
The RI enables the development of new scientific methods that adapt intelligently to evolving
conditions to reveal new understanding. By committing to open access, the RI will benefit the industry
as well as society in general. This is the knowledge base of research creating new opportunities and
horizons for discovery, leading to new careers as data scientists, data authors and data managers. As
an end-result, we see increasing research productivity. This accelerates the transformation of
research outcomes into products and services, and enhances the effectiveness of learning on all
levels of society.
7. Commitments / maturity: which States / Organizations have demonstrated interest /
commitment in supporting and/or funding the proposal?
The initiative is Finnish and it is in the process of raising commitment and support from other states,
pan-European research organisations and existing and emerging large-scale research facilities. The
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following organizations have already expressed interest in the infrastructure:
Sweden: Uppsala University, SNIC. Finland: CSC - Finnish IT center for science. Norway: UNINETT
Sigma, Notur. Denmark: DCSC - Danish Center for Scientific Computing. The Nordic countries:
Nordita
8. Costs for construction, operation and decommissioning, indications on project financing
(half page, with references/links). Give budget info in M€
The tiered infrastructure distributed over Europe needs to have common tools, be manageable and
have shared tools and services for data contributors. Such an organisation is estimated to consist of
about 15-20 sites with about 10 FTE per site. The operation costs include the personnel, maintenance
of the systems and other running costs. The construction costs include storage infrastructure, software
and expertise for building up the service.
Total preparatory cost
(of which already spent or
committed)
20 MEUR

Total construction cost
(specify
contributions
committed or indicated by
possible funders) 200
MEUR

Operation cost /year
(specify contributions by
possible funders)
30-40 MEUR

Decommissioning cost
(possible funders)
10 MEUR

9. Timetable for construction, operation and decommissioning (half page, with
references/links)with duration and possible starting dates.
IPURE (Infrastructure for Preservation of Unrevealed Scientific Data), has the overall objective to
create the prerequisites for such an European Data Infrastructure service to move into the
implementation phase as early as end 2009- beginning of 2010. In detail, the following is planned:
Preparatory phase 2008:
1. Establish a model for international collaboration
2. Establish strategies and models for funding
3. Management of a federated infrastructure
4. Policies and best practices for shared, open access data repositories
5. Identify and categorize the (potential) users communities and capture their requirements
Construction phase 2009:
6. Consistent operational models across the infrastructure
7. Services, standards and interfaces
8. Peer review process
9. Definition of demonstrator objectives
10. Implementation of the demonstrator project
Operation phase 2010 - :
11. Operation and production in the demonstrator project
12. Operation and production of the tiered service
13. Dissemination of tools and services
14. Project evaluation and requirements for continued effort
Preparatory phase
2009

Construction phase
2009-2010

Operation
2011-2019

Decommissioning
2020

10. Reference: Person who has submitted the proposal, and will follow up in ESFRI
CSC Team: Leif.Laaksonen@csc.fi, Pirjo-Leena.Forsstrom@csc.fi, Kimmo.Koski@csc.fi
Tel. (switchboard, CSC): +358-9-4572001
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RU 35 CBGC: Centre for Biodiversity and Global Change
Synthesis template for new/upgraded Research Infrastructure (RI) of pan-European relevance to
be sent by the ESFRI delegations to the Executive Board for consideration
1. Descriptive title, and information on the ESFRI delegation submitting the proposal (or one of
the member of EIROForum)
Centre for Biodiversity and Global Change
CBGC
The proposal is submitted by the Spanish delegation to ESFRI
2. Synthesis description of the new RI (or major upgrade) and S&T fields involved at Pan EU
level in its use. Add links to relevant data/web pages (half page max)
This project presents a new facility for the scientific community coming from the joining of leader
scientists in research fields related to Global Change and Biodiversity. The creation of a new centre
(CBGC) is proposed, hosted by one of the leader Spanish research institutes in Animal Ecology. The
proposed research centre will address classical approaches to the study of Biodiversity preservation
coming from Ecology-related disciplines but also the socio-economic implications of Biodiversity loss,
and offer new technologies to mitigate Global Change effects on Biodiversity and ecosystem services.
The CBGC aims to integrate a trans-disciplinar approach to the study of Biodiversity conservation and
Global Change, such as the main threat to its preservation, including research lines form the fields of
physiology, forestry, ecology, genetics, physics, chemistry, socio-economy, oceanography,
climatology, engineering and socio-economic implications of Biodiversity loss. The exchange of ideas
and techniques of all these fields will offer answers to the following sort of questions and challenges
on Biodiversity preservation and Global Change
:
What are the benefits of protected areas in terms of ecosystem services?
What is the role of biodiversity in maintaining specific ecosystems functions?
What is the role of marine biota in ocean-atmosphere carbon cycling and primary production?
How can we measure biological diversity and natural capital in currency terms?
How can we understand better the epidemiology of existing and emergent diseases within wildlife
reservoirs to better protect humans and livestock?
What criteria should be used to determine when to intervene to deal with invasive species?
Which species are likely to be the best indicators of the effects of climate change on natural
communities?
Which species and habitats might we lose completely because of climate change?
What time lags can be expected between climate change and ecological change?
How does climate change interact with other ecological pressures (e.g. invasive species and habitat
fragmentation) to create synergistic effects?
How can we increase the resilience of habitat and species to cope with global change?
It is well known that new, key and innovative scientific ideas arise from the exchange of information
among different disciplines, at the edges of knowledge of each other.
This new infrastructure will also offer long term ecological data series from Mediterranean
ecosystems. Many of this data set starting in the 70’s and on going nowadays.
This centre also includes research facilities geographically spread throughout south-western Europe
with automatic environmental variables monitoring technologies.
This centre will act compulsory as Scientific Advisory Board to decision makers and stakeholders in
environmental issues related to biodiversity preservation and Global Change risks. Supporting
networks of international experts ready to contribute with reports showing the state of the art for the
environmental issue considered. Promoting highly specialized scientific and technicians meetings to
contribute to establish the current knowledge of each issue.
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3. Science case: scientific area(s) and potential and/or explicit users, how the new RI will fit
into the existing and future landscape of Research and of existing RI’s, at EU and World level
(one page max, links to relevant documents, references).
It is very difficult to forecast the effects of Global Change due to the complexity of processes involved
within it, and the interactions among biophysical and social systems. Thus a trans-disciplinary
approach to understand these implications is badly needed.
The UN Convention on Biological Diversity (www.biodiv.org) states “Biodiversity is the living
foundation for sustainable development, but the rate of loss is accelerating at an unprecedented rate,
threatening the very existence of life as it is currently understood. This threat must be addressed. The
maintenance of biodiversity is a necessary condition for sustainable development, and as such
constitutes one of the great challenge of the modern era”. Nowadays Global Change is known, all over
the world, as the main threat to Biodiversity preservation. For a scientific perspective, a consistent
approach to Global Change requires the integration of distinct disciplines to design effective analysis
and prediction tools. This goal can only be achieved in a shared facility such as the one proposed
here, bringing together scientist from different areas.
Global Change effects are expected to be extreme at the Southern European edge, where significant
increases in aridity, ambient temperature, and decreases in precipitation are expected. These areas
harbour an immense plant and habitat biodiversity, being biodiversity hotspot at the planetary level
(www.biodiversityhotspots.org). The consequences of these conditions of global changes, together
with fast-paced anthropogenic impacts require innovative responses with solid scientific background to
be able to forecast consequences and mitigate their effects. This requires an integrated approach from
scientific areas that have been historically disconnected, such as ecology, climatology, sociology,
environmental engineering, economy, oceanography, chemistry, etc.
This facility will offer a real and a virtual framework to scientist all-around Europe, coming from
disconnected disciplines to interact in order to solve environmental challenges. Promoting the
synthesis of new ideas based on existing environmental data analysis, experimental designs and
modelling approaches, regardless the sort of ecosystems considered.
Furthermore, the existing long term ecological data bases and the on going automatic monitoring of
different ecosystems (aquatic and terrestrial, http://www-rbd.ebd.csic.es/seguimiento/seguimiento.htm)
offers a unique opportunity for scientist to evaluate the changes that are happening in Shothwestern
Europe.
The scientific relevance of Doñana Biological Station, the host institution of CBGC, within the
European framework has been acknowledged twice as European Research Infrastructure for the
following periods, 1994-1997 and 2002-2004. In those days just including two external facilities
Doñana Scientific Reserve (www.ebd.csic.es/website1/Reserva/Reserva.aspx) and Roblehondo field
station (www.ebd.csic.es/website1/Cazorla/Cazorla.aspx). The CBGC will include these two facilities
but several more. Two more field stations, Rambla Honda geo-ecological station
(http://rhonda.eeza.csic.es) and El Cautivo geo-ecological station (http://cautivo.eeza.csic.es), the
International Centre for Ecological and Environmental Meetings and Studies (www.ciecema.uhu.es),
the Threatened Wildlife Genetic Bank, including two facilities a genetic bank
(http://www.eeza.csic.es/eeza/parque.aspx#banco) and a Threatened Wildlife Recovery Park
(http://www.eeza.csic.es/eeza/parque.aspx), and finally a Botanic Garden, including in vitro culture
facilities (www.jardindebotanicocordoba.com/inves_cons_cult_invi.php) and a germ-plasm bank
(www.jardinbotanicodecordoba.com/inves_cons_banc_germ.php). All these external facilities will be
offered to researchers throughout Europe.
This facility would easily fit within other European initiatives addressing Global Change effects,
integrating the automated monitoring stations in any pan-European network of such as facilities
(ALTERNET, LIFE-WATCH, etc).
Furthermore the CBGC is currently included within the Spanish Council of Research Global Change
Axis, which has strong links with other related national facilities in South America.
4. Technical case: summary of results (technical specifications) of conceptual and/or technical
design studies (half page, list references/links).

81

ENV RWG Report to ESFRI
Final Draft
Templates

In order to link Ecology theory with real case problems new methodologies and techniques should be
developed in data gathering, theoretical develop, and technological solutions.
One of the main objectives of the CBGC is to produce new technologies applied to Biodiversity
research (e.g. automated monitoring systems), but also investigate on sustainable environmental
technologies related with water management and waste water treatment, ‘clean energies’, new
materials for a more efficient use of chemicals and energy, etc.
In fact some research projects on natural processes remote sensing and surveying are currently being
developed in collaboration with the technological basis enterprise, AnaFocus (www.anafous.com).
Another objective of the CBGC is to spread the current knowledge about Global Change threat to the
population to increase the awakening of general population about Biodiversity preservation. To
achieve this objective the use of web technologies will be vital.
New technologies of modelling must be developed to improve the current capacities of solving real
case problems
5. e-infrastructure: what does the new RI require as far as e-infrastructure? How is it integrated
with the existing EU e-infrastructure (e.g. Geant, grid, digital repositories).
As stated before all the network of automated probes to monitor environmental variables will be
remote controlled, and all this information will be included in data bases available for researcher via
internet. Furthermore this centre is currently included in other European initiatives like ALTERNET,
and would collaborate in any other initiative of Earth monitoring.
To spread and to management the knowledge generated will be needed to remark all scientific
activities developed at CBGC. In order to achieve this objective is very important to enhance all
Information and Communication Technologies (ICT).
6. Other expected socio-economic impacts: development of new technologies, effects on
training, involvement of industries, local impact, other (one page, references).
Several positive impacts are expected to occur in the socio-economic field. It is expected that from the
developing of new technologies new spin-offs would be created to market these new products.
In fact a CSIC spin-off based on the knowledge management experience of several European projects
dealing the cooperation between EU and the Mediterranean partner countries among others, is being
created and will be operative during the first quarter of 2008. This company will be in strong
connection with the institution to support the knowledge and management activities needed.
Furthermore certain investigations related with ‘clean energy’ use and generation are for general
interest for industries, and the developing of new material as well.
In the field of education and training a postdoctoral funding programme on related research fields is
planned.
A facility like the one proposed will bring new economical opportunities to its surroundings, demanding
materials and services that would be covered by new enterprises. Furthermore to install some
automated monitoring stations is needed the developing of web technologies in remote areas, where
local population would benefit from these technologies as well.
7. Commitments / maturity: which States / Organizations have demonstrated interest /
commitment in supporting and/or funding the proposal?
Funding Support: Spanish Ministry of Education and Science, Andalusia Autonomous Government,
Spanish High Council of Research (CSIC)
Institutional support: Spanish High Council of Research (Spain), LEEC UMR-CNRS (France)
Support from other institutions/countries is being confirmed at present.
8. Costs for construction, operation and decommissioning, indications on project financing
(half page, with references/links). Give budget info in M€
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Total preparatory cost
(of which already spent or
committed)

Total construction cost
(specify
contributions
committed or indicated by
possible funders)
CBCG Headquarters 45
M€
External facilities 2.8 M€
Scientific Equipment 1.2
M€

Operation cost /year
(specify contributions by
possible funders)
General budget 1.4M€
External facilities 1.63 M€

Decommissioning cost
(possible funders)

9. Timetable for construction, operation and decommissioning
references/links)with duration and possible starting dates.

Preparatory phase
2007-2009

Operation
Construction phase
2009-2011 (first quarter 2012
2012)

(half

page,

with

Decommissioning

10. Reference: Person who has submitted the proposal, and will follow up in ESFRI
Dr. Fernando Hiraldo Cano
Profesor de Investigación
Director de la Estación Biológica de Doñana-CSIC
Avd. María Luisa s/n 41013 Sevilla, España.
Tlf: +34 954238125/954232340
e-mail: hiraldo@ebd.csic.es
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RU 36 WIND: European Centre for Turbulence and Wind Energy

Synthesis template for new/upgraded Research Infrastructure (RI) of pan-European relevance to
be sent by the ESFRI delegations to the Executive Board for consideration
1. Descriptive title, and information on the ESFRI delegation submitting the proposal (or
one of the member of EIROForum)

European Centre for
Turbulence and Wind Energy
with the aim to measure, model and exploit the winds and its energy resources all over Europe.
Submitted by
Risø National Laboratory for Sustainable Energy - Danish Technical University (DTU), Denmark
as the coordinating body, supported by the European Academy of Wind Energy (EAWE).
http://www.risoe.dk
http://www.dtu.dk
http://www.eawe.org/
2. Synthesis description of the new RI (or major upgrade) and S&T fields involved at Pan
EU level in its use. Add links to relevant data/web pages (half page max)

Our aim is to provide a major boost to the development and penetration of wind energy world
wide.
This will be achieved by improving our understanding of the turbulent wind and its interaction
with wind turbines. We will radically improve our ability to measure the turbulent wind, using
state-of-the-art laser Doppler techniques (‘remote sensing’) and equally importantly, by major
improvements in our abilities to generate accurate, efficient and validated computer flow models.
Improvements in flow modelling go hand-in-hand with advances in three dimensional (3D) remote
sensing. Results from full-scale wind field measurements will provide new and important
information to validate and mature the computer codes.
Major and obvious benefits giving improved power production and reduced structural loads:
1. Optimised blade designs giving better aerodynamic performance.
2. Improvement to wind resource models allowing us to choose better locations for wind
turbines, especially in mountainous and forested terrain.
3. Better understanding and reduction of the turbulence related loads on wind turbines.
4. Improving the layout of wind farms by minimising the adverse effects of wind turbine
wakes.
5. Integration of remote sensing as an active component in wind turbine control systems.
The physical manifestation of our proposed Research Infrastructure will be
1. Mobile and semi-mobile 3-D remote sensing stations installed across Europe using the
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technology currently under development at Risø-DTU Denmark. This will give a new
paradigm in wind energy field testing, moving us away from the era when we were limited
by large and costly measuring towers.
2. Flow modelling efforts will be boosted by major investments in computer clusters and a
consolidation of the human resources at a European level.
3. Science case: scientific area(s) and potential and/or explicit users, how the new RI will
fit into the existing and future landscape of Research and of existing RI’s, at EU and World
level (one page max, links to relevant documents, references).

The RI will boost research in boundary layer turbulence, aerodynamics, flow modelling and wind
turbine design. Wind turbine manufacturers, of whom the majority are European, will be able to
design more cost efficient turbines. National and European planning authorities will benefit
through better resource mapping. Developers of wind farms will be able to reduce costs through
more intelligent siting.
All major national wind energy research centres across Europe, organized through the European
Academy of Wind Energy, will gain access to a new research tool that will enable them to map
complex three-dimensional atmospheric flows and correlate these to simultaneous load and
vibration measurements on wind turbines.
Forty European research laboratories, wind turbine manufactures, and consultants are united in the
EU project UpWind () with the purpose of providing the design basis of future wind turbines. The
RI will build upon flow modelling and remote-sensing aspects of UpWind and extend this effort
into the following decades.
Beyond Europe, Risø has a collaboration agreement with National Renewable Energy Laboratory
of the USA (NREL), which shares many of the visions of the RI. A twinning agreement between
the Chinese Meteorological Administration and DTU-Denmark is soon to be completed.
4. Technical case: summary of results (technical specifications) of conceptual and/or
technical design studies (half page, list references/links).

Laser Doppler based remote sensing (lidar) is becoming an established tool in wind energy. Two
commercial lidar systems have been extensively evaluated by Risø – DTU, who have also made a
significant contribution to this technology. These devices are suitable for measurement of mean
flow measurements over flat terrain but have limitations in less homogeneous flow. For
measurements in complex terrain or where the flow is rapidly changing, such as in front of a wind
turbine, it is necessary to use a number of lidars operating together, in order to measure the 3D
wind at a given point in space. Such a system is termed a ‘wind scanner’ and is currently under
development at Risø – DTU. Three-dimensional lidar measurements, the first in the world, will be
made at the Hovsore National Test Station for Large Wind Turbine, commencing in December
2007.
The insights gained by the wind scanner system would be largely wasted unless they can be
capitalised by encapsulating the knowledge in improved computer flow models (CFD). It is
therefore essential to strengthen and coordinate the current research efforts in atmospheric CFD.
Increased computer power will enable us to capture the ever finer details of 3D flow structures and
this is an important underpinning feature of the RI. At the same time, the currently rather dispersed
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research teams should be encouraged to share the new resources in a more structured manner.

5. e-infrastructure: what does the new RI require as far as e-infrastructure? How is it
integrated with the existing EU e-infrastructure (e.g. Geant, grid, digital repositories).

High speed internet to link flow modelling groups/clusters
6. Other expected socio-economic impacts: development of new technologies, effects on
training, involvement of industries, local impact, other (one page, references).

Wind energy is already providing and has the potential to provide greatly increased sustainable
macro-economic benefit to the Union. The European Council has set targets for renewable energy
production which are unlikely to be met without greatly increased concentration on those
renewable energies, such as wind power, best placed to provide the additional capacity.
Wind power is already competitive with conventional power generation technologies. However,
wind energy competitiveness can be further improved through further cost reductions. A
significant part of the cost reductions achieved in the last two decades are estimated to be the
result of economies of scale, resulting from an increasing market volume – although limited to
some countries. The remaining cost reductions can be directly attributed to research and
development R&D. Thus, R&D is a direct driver towards achievement of European Union targets
for renewable energy market penetration.
7. Commitments / maturity: which States / Organizations have demonstrated interest /
commitment in supporting and/or funding the proposal?

Current funding for the Danish large-scale research facility ‘Full scale laser wind scanner’:
Wind scanner project funded by Danish sources. 3 M € (2007-2009).
Large scale infrastructures pre-study grant (2007-2008).
Current funding for the Danish large-scale research facility ‘Høvsøre wind turbine test site’: 5-6
M€ established in 2005.
Annual maintenance and operation costs: 1 M € .
Høvsøre National Test Station for Large Wind Turbines is already committed to testing and
certifying European Remote sensing instrumentation. Current users include Leosphere, France,
QinetiQ, U.K.
8. Costs for construction, operation and decommissioning, indications on project
financing (half page, with references/links). Give budget info in M€
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Activity:

Detailed
planning

Construction

Operation

Decommis-sioning

Total cost estimate:

8 M€

45 M€

60 M€

0.1 M€

9. Timetable for construction, operation and decommissioning (half page, with
references/links)with duration and possible starting dates.

2029

2028

2027

2026

2025

2024

2023

2022

2021

2020

2019

2018

2017

2016

2015

2014

Activity
Detailed planning
Construction
Operation
Decommissioning
Construction period = 3 years
Operation period = 15 years

2013

2012

2011

2010

2009

2008

Year

10. Reference: Person who has submitted the proposal, and will follow up in ESFRI
Erik Lundtang Petersen,
Head of Wind Energy Department,
Risø National Laboratory – DTU,
Technical University of Denmark
Henrik Bindslev
Director
Risø National Laboratory – DTU
Technical University of Denmark
Jørgen Kjems
Director
Oersted-DTU
Technical University of Denmark
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RU 38 EISCAT_3D: The next generation European Incoherent Scatter radar system

1. Descriptive title, and information on the ESFRI delegation submitting the proposal (or
one of the member of EIROForum)

EISCAT_3D: The next generation European Incoherent Scatter radar system
Proposed by the Swedish delegation
2. Synthesis description of the new RI (or major upgrade) and S&T fields involved at Pan
EU level in its use. Add links to relevant data/web pages (half page max)
The high latitude environment is of increasing importance, not only for purely scientific studies,
but because of the direct effects on technological systems and climate which are principally
mediated through interactions with solar produced particles and fields and whose effects are
overwhelmingly concentrated in the polar and high latitude areas. These effects are of importance
not only from a European dimension, but globally, since the European arctic and high arctic areas
are the most accessible, and best supported by installed infrastructure and existing communities,
of any place on the Earth from which the necessary observations and measurements can be
made.
Noting that the driving issues in ionospheric and related research fields continuously evolve,
European scientists have outlined the required specifications of a new concept in incoherent
scatter radars which can both replace the two existing, but now aging, European mainland
systems operated by the EISCAT (European Incoherent SCATter) Scientific Association2
,www.eiscat.se and also substantially extend the systems’ capabilities as required to address the
scientific and service requirements of the next fifteen to twenty years and beyond. The facility will
surpass all other such facilities in the World, both existing and under construction, and will
provide European researchers with access to the World’s most advanced and capable facility.
The EISCAT_3D system is being designed (using funding under the EU 6th Framework program:
EISCAT_3D European Next Generation Incoherent Scatter Radar, Design Study Implemented as
a Specific Support Action, Contract #011920) as a major component of the Research
Infrastructure of Northern Europe and it will provide European scientists, technologists, and
service providers with access to facilities of the highest calibre to support research and
observations in the high latitude ionosphere, neutral atmosphere, and the low-Earth orbit
environment.
3. Science case: scientific area(s) and potential and/or explicit users, how the new RI will
fit into the existing and future landscape of Research and of existing RI’s, at EU and World
level (one page max, links to relevant documents, references).
The EISCAT Association provides state-of-the-art radar facilities which allow studies of various
processes taking place in Earth’s atmosphere. These studies have the capacity to make crucial
impacts on some of the major scientific questions of the next 30 years. Understanding the
formation and evolution of our own, and other, solar systems and quantifying several terms in the
Drake equation to compute the probability of civilizations on Earth-like exoplanets.
The Earth’s atmosphere, if properly characterised, can be used as a “scintillator” for the detection
The EISCAT Scientific Association is an international organisation currently supported by, Finland (SA),
Germany (DFG), Norway (NFR), Sweden (VR), and the United Kingdom (STFC) within Europe, as well as
Japan (NIPR and STEL, Nagoya), and China (CRIRP), see www.eiscat.se
2
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of particles from our solar system and beyond (e.g. micrometeorites, dust, and cosmic rays), the
tracks of which can be recorded in three dimensions using the radars. The radars can also be
used to study aspects of the Earth that are essential for future searches for, and investigations of,
Earth-like extrasolar planets. Auroral Kilometric Radiation (AKR) is of a process which we know
exists on Earth but about which we do not have an adequate understanding: AKR could tell us
about the magnetic field of an extra-solar planet which is almost certainly an essential prerequisite for life. In addition, laboratory studies indicate that energetic particle precipitation
reaching stratospheric ice crystals is an efficient method for generating amino acids and so may
be part of the origin of life.
These science questions mean that the radars are vital facilities for forward-looking science and
are of great value to various other agencies as they can make vital contributions to future
technologies. The radars have already shown unique abilities to monitor high altitude climate
change and space debris, the latter representing an ever-increasing problem that has huge
implications for the safety of both humans and equipment in space.
Understanding of the Earth’s environment as part of the linked Sun-Earth system is essential and
it is important to exploit existing advantages to provide effective and continuous monitoring of the
critical interaction regions. Incoherent scatter radar is the most effective, ground-based technique
for studying and monitoring the upper atmosphere and ionosphere.
The EISCAT_3D system will provide extensive and unique observational data directly relevant to
such programs allowing both qualitative monitoring of high altitude changes and efforts to
understand the energy budget and dissipation of solar wind energy in the circumpolar regions and
its effects on the geospace environment of Mankind. Such efforts will not only be extremely
valuable in their own right but will also provide crucial contextual data which will be invaluable to
the Integrated Arctic Earth Observing System (IAEOS), another major RI proposed for the current
ESFRI roadmap revision.
Besides supporting data consumers for service driven applications (such as Space Weather
effect forecasting), the new facility will support studies of ion outflow to the magnetosphere,
auroral acceleration, small scale plasma physics, induced changes in the ionosphere, magnetic
reconnection, sub-storms, ionosphere-neutral atmosphere coupling, mesospheric Physics, and
solar wind acceleration.
The radar system also occupies a unique position on the edge of the polar vortex and offers the
opportunity to study the dynamics and chemistry of the various atmospheric layers and the
coupling between them. These studies are particularly important in view of long-term change
induced by anthropogenic greenhouse gases and century-scale solar change.
It has become increasingly clear that the processes which mediate even the largest scale effects
are predominantly controlled by very the physics of small scale rapid interactions and this has led
to a renewed interest in auroral electrodynamics and plasma physics.
While this section concentrates on the longer–term goals to place the present studies, and those
that will continue in the immediate future, into context, in pursuing the 30-year goals stressed in
this approach, many of the current ionosphere-thermosphere, auroral and solar windmagnetosphere-ionosphere coupling studies will be an integral and important part, both because
of the science that they will produce and because of the techniques that they will drive.
4. Technical case: summary of results (technical specifications) of conceptual and/or
technical design studies (half page, list references/links).
The EISCAT Scientific Association, in co-operation with the University of Tromsø, Luleå
University of Technology, and the Rutherford Appleton Laboratory, started a four-year design
exercise, supported by European Union funding under the Sixth Framework initiative, which
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builds on its past successes and aims to maintain its world leadership role in this field.
It requires the development of new radar and signal processing technology, together with crucial
developments in polarisation control, built-in interferometric capabilities, the provision of remote
receiving installations with electronic beam forming, signal processing, and automated data
analysis.
The EISCAT_3D facility is a flexible, expandable group of active and passive phased-array radar
elements consisting of at least one active radar illuminator, operating at around 230-240 MHz,
coupled with at least four major passive receive arrays separated from the illuminator by
horizontal distances of the order of a few 100 km. The scientific and technical capability of the
system can be expanded dramatically if some, or all, of the passive arrays are replaced by active
systems and the design, based on assembling large numbers of essentially identical individual
antenna and transmit/receive units, lends itself readily to such extensions as well as providing
many effective opportunities for phased construction. The present plan is detailed in the formal
project mid-term report3, and in many intermediate reports and documents at the same site.
Various distributions of the active and passive elements can be accommodated, but initial
surveys of the sites indicated in the accompanying map4 demonstrate that suitable locations are
available in Northern Europe.
The new facility will greatly extend the range of available data, dramatically improving its temporal
and spatial resolution as well as the geographic, altitude, and temporal extent. The design goals
mandate improvements in the achievable temporal and spatial resolution (both parallel and
perpendicular to the radar line-of-sight) by about an order of magnitude, to extend the
unambiguous instantaneous measurement of full-vector ionospheric drift velocities from a single
point to cover the entire altitude range along multiple, simultaneous, spaced radar beams and to
increase the operational time by a factor of at least four (from 12 to 50%), and possibly to fulltime.
5. e-infrastructure: what does the new RI require as far as e-infrastructure? How is it
integrated with the existing EU e-infrastructure (e.g. Geant, grid, digital repositories).
The design study also includes components to design communication, data distribution, and data
archiving systems which leverage the available skills and existing network and Grid structures
within the Community. These developments will allow European scientists and other users to
access data from the new systems irrespective of their location within the community.
A crucial feature of the radar arrays involves making the sampled signals at each array element
available throughout the entire array both in real time and for at least 24 hours after the
observations have been taken, which allows post-observation generation of radar beams which
are both appropriate to specific investigations and can be modified to suit the features of the
actually observed instantaneous radar targets. This goal places extreme demands on both data
distribution across the arrays and data storage and will both exploit and extend European
expertise in ultra-high bandwidth data distribution amongst large numbers of simultaneous data
providers and consumers.
After routine data processing, the facility will provide high-quality ionospheric and atmospheric
parameters on an essentially continuous basis for both academic researchers and practical
consumers as well as providing near-instantaneous response capabilities for scientists and users
who need data to study unusual and unpredicted disturbances and phenomena in the highlatitude ionosphere and atmosphere.
While users will sometimes visit the facility to obtain maximum access and response from the
3

https://e7.eiscat.se/groups/EISCAT_3D_info/2nd_Activity_Report_EISCAT_3D.pdf

4

Appendix 1
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system, it will be possible for the radar to be operated entirely remotely and access to both the
control and monitoring systems and the raw and processed data streams will be provided through
secure network connections.
6. Other expected socio-economic impacts: development of new technologies, effects on
training, involvement of industries, local impact, other (one page, references).
The European arctic and high-arctic regions are amongst the most heavily populated and
travelled such regions in the World with many important towns and industries as well as
substantial tourist-related activities. The area remains important in military terms, even after the
obvious ending of the cold war, has important implications with regard to Norwegian control of the
sea areas around Svalbard and to current and future national territorial claims involving the subice arctic seafloor, and is becoming of increasing significance as oil and gas exploration and
extraction moves poleward through the Barents Sea.
The reliability and accuracy of navigational and positioning systems in this area is therefore of
exceptional importance. Unfortunately, signals broadcast from satellites such as those of the
American GPS, Russian GLONASS, and, in due course, European Galileo navigation systems
are affected by the Earths ionosphere as they travel between the orbiting satellites and receivers
on the ground, in planes, and on ships. Over much of the globe, these effects are very small and
of little practical significance. However, near the equator, and especially at high latitudes in the
auroral zones and in the polar cap, the effects can become dramatic leading to positioning errors
of the order of 100m and, in extreme cases, to complete loss of ‘lock’ on the satellite signals. In
the high European region, these effects are caused both by large-scale circulating currents and
plasma flows and by variations in the ionospheric density, temperatures, and height distribution
caused by interactions between the solar wind (a highly variable supersonic flow of magnetised
material ejected from the solar surface which fills all near-Earth space and constantly interacts
with and effects the terrestrial environment) and the Earth’s magnetic field.
Both as a result of the unusually long history of human activity in the European arctic, compared
with other high latitude areas elsewhere in the World in both the northern and southern
hemispheres, and the seminal early work of such pioneers as Birkeland, Størmer, Alfven, Harang,
and others, the European high latitude regions are exceptionally well equipped with observational
facilities which can routinely monitor and categorise the overlying ionosphere to a degree
impossible anywhere else on the planet.
With some further developments in infrastructure, to support real-time assimilation of the rich
observational data available, data processing and modelling, to support now-casting of the fourdimensional ionospheric plasma environment, and on-demand product distribution (typically
ionospheric parameters along ray paths between arbitrary specified points), the European highlatitude region can provide tailored corrections to secure and improve the quality, accuracy, and
reliability of all systems in use throughout the region which depend on trans-ionospheric
propagation of radio signals.
The construction and development of the EISCAT-3D system will also provide important drivers in
European radar, signal processing, high-bandwidth local data distribution, and wide-area raw and
processed data distribution, as well as in the development of remote operation, monitoring, and
fault control systems. As in the case of the existing EISCAT facilities (www.eiscat.se), these
activities provide a rich environment for advanced teaching and training in both the technological
fields required and the expected scientific fields.
The present EISCAT facilities support the European ionospheric research communities in
Germany, the United Kingdom, Sweden, and Finland, as well as those in Norway, France, and an
increasing number of other European, and related, countries (whose scientists are currently
supported under a European Union 6th Framework TransNational Access award) including
Belgium, Poland, and Bulgaria. In the future, enhanced network remote access and control will
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allow the EISCAT-3D system to support even larger pan-European communities of scientists,
technologists, and data consumers.
7. Commitments / maturity: which States / Organizations have demonstrated interest /
commitment in supporting and/or funding the proposal?
The present European members of the EISCAT Scientific Association (Sweden, Finland,
Germany, the United Kingdom, and Norway) have all recently expressed their enthusiasm for the
EISCAT_3D goals and plans. The independent mid-term review of the EISCAT_3D design study
conducted by the European Union project officers strongly endorsed the development of the
project and led to EU encouragement of this effort to introduce the EISCAT_3D radar system as a
major European Research Infrastructure into the current round of revisions of the ESFRI roadmap
for such major, pan-European facilities.
8. Costs for construction, operation and decommissioning, indications on project
financing (half page, with references/links). Give budget info in M€
The design study (4M€ ) supported by the EISCAT Scientific Association and its partners (Lulea
Technical University, University of Tromsø and the Rutherford Appleton Laboratory, UK) with
matching funding provided under the EU 6th Framework program. Approximately 2-4M€ required
for further preparatory work to bring the design blueprint to the point where construction contracts
can be placed.
Best current estimate of construction costs, based on work completed at the half-way point of the
design study is 60M€ for one active site supported by four additional, passive receiver systems,
raising to 250M€ if all sites are constructed as active elements and if the three inner elements
include the full number of elements currently estimated to provide the functionality required to
address the science issues effectively.
Operating costs for these unique facilities are difficult to estimate accurately at this time but,
based on current experience with the existing EISCAT radars, could amount to 4-10M€ per year.
The operations budget depends heavily on the total annual runtime adopted and the number of
active elements constructed. Finally, if the budget should include provision for a program of
further development and upgrades than a component based on the total construction cost would
need to be added.
Decommissioning costs will depend on the final construction techniques adopted. Estimate at 1015% of construction cost.
Total preparatory cost
6M€

Total construction cost
60-250M€

Operation cost /year
4-10M€

Decommissioning cost
10-15% of construction
cost.

9. Timetable for construction, operation and decommissioning (half page, with
references/links)with duration and possible starting dates.
The EISCAT_3D design project is scheduled to be completed in the summer of 2009. Early
contacts with potential system component fabricators could commence up to one year before the
completion of the design phase but the main effort cannot be undertaken until the full design has
been completed.
The EISCAT_3D radar system is heavily modular and lends itself to phased construction, both on
the large scale, where the multiple radar sites can be constructed either sequentially or in parallel,
and on a smaller scale where individual sites are built up of very large numbers of identical
elements clustered into larger and larger sub-systems until the full system driven by the scientific
requirements has been constructed. This feature of the design allows great flexibility in the
implementation of the construction phase; the system will provide unique monitoring capabilities
from a relatively early point in the construction though the more difficult scientific goals so far
identified can only be addressed with completion of the full system. Likewise, further refinements
in the scientific requirements which may evolve either in parallel with the development of the
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infrastructure, or, more likely, from the exploitation of the unique capabilities of the system, can
be addressed through subsequent upgrades of the system either by enlarging the individual
elements using essentially similar components or by upgrading the capabilities and performance
of the elements during routine development and maintenance.
All dates are estimates only pending further refinement as the design project nears completion.
Preparatory phase
2009-2011 (18 months)

Construction phase
2011-2013 (3 years)

Operation
2013-2043 (>30 years)

Decommissioning
2044

10. Reference: Person who has submitted the proposal, and will follow up in ESFRI
Lars Börjesson and Mats Johnsson, Swedish delegation
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Appendix 1

Initial minimum concept of the EISCAT 3D system geometry. The central core (denoted by a
green filled circle) is assumed to be located near the present Norwegian EISCAT site at
Ramfjordmoen. The dashed circle with a radius of approximately 250 km indicates the
approximate extent of the central core field of view at 300 km altitude. Receiving sites located
near Porjus (Sweden) and Kaamanen (Finland) provide 3D coverage over the (250-800) km
height range, while two additional sites near Abisko (Sweden) and Masi (Norway) cover the
(70-300) km height range.
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