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Preface

This report summarizes the findings and recommendations of the
United States National Research Council (NRC) Committee on New Re-
search Opportunities in the Earth Sciences (NROES) . The NROES Com-
mittee was tasked by the United States National Science Foundation
(NSF) to identify high-priority new and emerging research opportunities in
the Earth sciences over the next decade. including surface and deep Earth
processes and interdisciplinary research coordinations with fields such as
ocean and atmospheric sciences, biology. engineering, computer science.,
and social and behavioral sciences. NSF also requested that the NROES
Committee identify key instrumentation and facilities needed to support
these new and emerging research opportunities.

An extensive review of hundreds of recent reports and studies was
conducted to identify and evaluate high potential research directions and
new facilities that will be required. It was recognized that many key disci-
plinary advances and discoveries are progressing and there is a high priority
need to sustain core basic research efforts in the US NSF discipline-based
research programs. Many of the key opportunities for broad impact do in-
volve efforts that extend beyond basic core program structures, and may
be exploited by focusing attention on multi-disciplinary efforts. The NRO-
ES Committee identified seven topics involving major dynamic geosystems
that can only be fully quantified by interdisciplinary approaches, organized
by scale and disciplinary participation related to the US NSF-Earth Sci-
ences Deep Earth Processes (DEP) and Surface Earth Processes (SEP)

Sections: (Dthe early Earth. @ thermo-chemical internal dynamics and vol-
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atile distribution, @ faulting and deformation processes, (@ interactions
among climate, surface processes, tectonics, and deeper Earth processes
Bco-evolution of life, environment and climate, @ coupled hydrogeomor-
phic-ecosystem response to natural and anthropogenic environmental
change, and (0) cycling of water, carbon and geological materials in terres-
trial ecosystems. In addition. the expanding need for accurate geologic
dates for many of the research opportunities motivates consideration of re-
structuring how NSF supports the geochemical facilities that must both in-
novate methodologies, train next-generation geochemists, and service bur-
geoning demand for what is almost never routine dating of samples. The
NROES Committee recommendations should have impact on societal appli-
cations of natural hazards, energy resources, sustainable environments,
and fundamental understanding of geosystems.

It is a pleasure to see the Chinese version of the NROES report, as the
basic findings are universal for Earth science research opportunities and
challenges confronting all nations. The need for sustaining core disciplinary
research and new mechanisms to support interdisciplinary research is truly

common to all Earth Science research programs.

Thorne Lay
Chair, NROES Committee
April 2014
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