














(in terms of fabrics and grain size) and
its evolution on flow behaviour.
Considering that the microstructure
is one of the primary state variables
in determining the bulk behaviour of a
material, investigations into ice are being
undertaken by various groups across
Europe. However, significant advances
could be gained thanks to improved
European-wide interaction between the
different research groups working on
materials microstructures, and between
these groups and other scientific

communities (geophysics, climatology, etc.).

Figure 3. Drilling in an ice waterfall to study the
link between the microstructural evolution and the
mechanical stability of these ephemeral structures.
Image courtesy of D. Richalet (France)

Aim

The aim of Micro-DICE is to advance
our knowledge of the dynamic behaviour
of ice, based on the idea that:

¢ The predictive value of small- and large-
scale models of ice behaviour under
changing conditions relies on a correct
description of ice properties and their
evolution;

e Grain-scale processes (microstructure)
strongly influence the properties of ice;
and

e hence, better understanding of dynamic
grain-scale processes in ice is needed.

For this, it is necessary to bundle and open

up resources and expertise across Europe.

Bundle expertise beyond

the ‘ice community’

Many research communities struggle

with the same problems and questions:
improving the material for high performance
turbine blades, predicting the flow of
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perovskite in the lower mantle of the

Earth, or forecasting the future flow rate of
polar ice caps all hinge on one question:
what is the role of the microstructure?

This Micro-DICE Research Networking
Programme responds to the urgent need
to bring together researchers from different
communities to bundle and exchange the
expertise they can offer each other.

Bundle resources

Recent progress in this research field
strongly relies on new experimental and
analysis techniques (electron backscatter
diffraction, synchrotron, microstructure
mapping, digital image correlation)

and improved numerical models (from
dislocation dynamics to 3D ice sheet
modelling). The increasing complexity (and
cost) of these methods often outstretch the
capability of individual research groups.
Micro-DICE intends to bring together
research groups to bundle resources and
methods and develop new ones.

Open up resources

International and national research
agencies have funded a vast range
of new experimental and analytical

facilities. Although some are available

to all researchers (e.g. ESRF), access to
facilities is all too often hampered by a

lack of knowledge of the rapidly increasing
number and complexity of techniques.
Through short or exchange visits, training
workshops and a summer school, Micro-
DICE will increase the awareness of young
researchers in particular, to the possibilities
available to them.

Figure 4. Comparison between strain field measured
by Digital Image Correlation technique on 2D ice
creep test (left), with simulated strain-rate field
obtained by a full-field micro-macro approach (FFT,
Ricardo Lebensohn, LANL, Los Alamos, USA, right).
This work was performed by F. Grennerat, LGGE,
Grenoble, France
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Activities

To achieve its aims, Micro-DICE will
undertake the following activities:

Conferences and special sessions

¢ Two research conferences are scheduled
for 2011 and 2014. The first will take place
in Grenoble (France) in honour of Paul
Duval.

e Micro-DICE will support up to three
special sessions at major international
conferences, such as the EGU, PCI or
other meetings.

Calls for grants

They will be announced on the Micro-Dice

websites (www.microdice.eu and

www.esf.org/microdice) for:

¢ One summer school aimed at young
researchers to be held in 2012.

¢ Workshops/short courses to bring
together small groups of senior specialists
and young researchers.

¢ Travel grants for short and exchange visits
will foster the exchange between students
and scientists within Europe.

Publications

e A special issue resulting from the 2011
Paul Duval Conference will document the
state of the art in microstructural research
onice.

¢ The special issue will form the base for a
textbook aimed at graduate-student level.

¢ The Micro-DICE website is intended to
become a central communication platform
for the wider community, providing links to
activities, facilities.

¢ The Dictionary of Glaciology (DoG) will
be a Wikipedia-inspired website where all
members of the community can provide
content.

® The Atlas of Ice Microstructures (AIM)
will provide a comprehensive digital
atlas of microstructures from drill cores,
experiments, numerical simulations, etc.

Funding

ESF Research Networking Programmes
are principally funded by the Foundation’s
Member Organisations on an a /a carte
basis. Micro-DICE is supported by:

* Fonds zur Férderung der
wissenschaftlichen Forschung in
Osterreich (FWF)

Austrian Science Fund, Austria

¢ Fonds de la Recherche Scientifique
(FNRS)

Fund for Scientific Research, Belgium

e Suomen Akatemia/Finlands Akademi
Academy of Finland, Finland

e Centre National de la Recherche
Scientifique (CNRS)/Institut des
Sciences de 'ingénierie et des
Systémes (INSIS)

National Centre for Scientific Research/
Institute for Engineering and Systems
Sciences, France

e Deutsche Forschungsgemeinschaft
(DFG)
German Research Foundation, Germany

¢ Nederlandse Organisatie voor
Wetenschappelijk Onderzoek (NWO)
Netherlands Organisation for Scientific
Research, The Netherlands

¢ Norges Forskningsrad
Research Council of Norway, Norway

¢ Vetenskapsradet (VR)

Swedish Research Council, Sweden

e Schweizerischer Nationalfonds (SNF)
Swiss National Science Foundation,
Switzerland

¢ Natural Environment Research Council
(NERC), United Kingdom
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