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Academia Europaea Earth and Cosmic Sciences Section

A request for support from the Klaus Tschira Foundation, for a workshop to be held in Autumn 2005, at the Villa Bosch, Heidelberg.
Proposer: Professor Sierd Cloetingh, Chair of the Earth and Cosmic Sciences Section
Title of workshop

Earth-System Modeling: GEOMOTION

Background

Over the last few years, research in the geosciences is shifting rapidly towards an integrated quantitative approach that is centered on the modeling of feedbacks in the Earth System. Central to this GEOMOTION concept is the coupling between monitoring Earth motions at or near the Earth surface through, for example, satellites and rates of Earth processes from reconstruction of the geological record. 

Novel concepts in modeling of Earth processes, advances in data storage and computing power, a new methodology for probing the Earth subsurface using deep oceanic and continental drilling as well as a quantitative leap in resolution of 3-D seismic imaging, are contributing to an important next step in earth science - setting the stage for a new generation of Earth System modeling in 4-D (including time). 

The proposed GEOMOTION workshop will bring together the 25 leading researchers, who will address this rapidly developing field. We will also invite 25 young researchers (including PhD students and postdocs) to take part in the discussions.

Speakers will discuss development of new methodology and geo-modeling and validation with large multidisciplinary data sets. Crucial will be the coupling between Deep Earth processes and processes at the Earth surface, pertinent to man’s environment. This is particularly relevant to vulnerable areas such as coastal domains and river basins and seismically active areas. 

This topic has been selected as one of the main themes for the International Year of Planet Earth (2005), proclaimed by the UNESCO.

It is hoped that the workshop could be held at the excellent venue of the Villa Bosch, under the auspices of the Tschira Foundation, the Academia Europaea, and with the collaboration of the International Lithosphere Programme.

---------------------------

Detailed rationale

GEO-MOTION - The Shallow Earth System and the European habitat

WHY? - The challenge of sustainability and global change

The shallow Earth is a vital part of the human life support system. It is the source of construction materials, energy and water supply; the foundation of our living space; a repository of wastes; and a source of hazard, including flooding by marine and fresh waters, subsidence and land instability, seismic shock and pollution. The cumulative effects of past human activity and the demands of dense habitation have made and will continue to make inroads on the capacity of the shallow Earth to provide the support for human activity that it has in the past. Our impacts upon it have been dramatic: changes in surface and sub-surface hydrology, changes in surface level, changes in the geochemistry and structure of near surface materials and in the biosphere. These, together with longer term geological changes of subsidence and uplift and natural and anthropogenic changes in climate, environment and sea level, will require us to manage and engineer our use of the shallow Earth and to predict its future in an unprecedented way if we are to develop policies for its sustainable use, and for the future economic, human and environmental health of Europe.

HOW? - The challenge to the Geosciences

The present state and behaviour of the Shallow Earth System is a consequence of processes on a wide range of timescales, ranging from long term tectonic effects on uplift, subsidence and river systems, residual effects of the ice ages on crustal movement and geochemistry, natural climate and environmental changes over recent millennia and up to the present and the powerful anthropogenic impacts of the last century. If we are to understand the present state of the System, to predict its future and to engineer our use of it, this spectrum of processes, operating concurrently but on different timescales, needs to be better understood. The challenge to the Geosciences is to describe the state of the system, to monitor its changes, to predict its evolution and, in collaboration with others, to evaluate modes of sustainable use by human society. 

WHY NOW ? – The present opportunity

Not only is there a clearly defined need for a geoscientific response to these issues, but also a tractable opportunity for a powerful response is available. There are new tools for measuring and monitoring the System, and new and powerful tools for analysis and prediction. Space-based observation and ground based sensing now permit us to measure earth properties and real time changes at spatial and temporal resolutions that far exceed those available even a decade ago. Leading edge high performance computing permits us to store and process the vast datasets that sensors produce and subject them to complex analysis. New means of visualisation permit complex results to be communicated to policy makers and the public in comprehensible ways. 

The deliverables

The development of a predictive capability in a complex area such as the Geosciences is not a trivial task, but it is tractable. It represents a long-term strategic scientific objective for the consortium. It is vital that it is also promoted in education, which will be done through the development of a European School for Predictive Geoscience.

Logistics

It is hoped that the same arrangements as currently operate for the collaborative Physiology and medicine workshops (Ole Petersen) of the Academia could be agreed. The meeting would start with a first session on a Thursday evening. There would then be two full day sessions, with the meeting finishing on the Saturday afternoon. 

Budget
Hotel (Crowne Plaza) and travel (to and from Heidelberg) costs for up to 30 speakers (and the organisers), opening buffet on the Thursday and coffee and lunch breaks on the two days of the meeting, to be provided by the Tschira Foundation. The student participants would cover their own travel and accommodation costs. The Academia Secretariat would arrange initial registration and Hotel reservations in collaboration with the Tschira Foundation. Estimated budget is in the annex.

Publications

Conference papers would be published on the Academia Europaea website.

Professor Cloetingh will be pleased to discuss any aspect of the proposal, and to agree a suitable date that would fit into the Foundation programmer for 2005.
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