Perhaps the greatest obstacle to building an integrated earth science cyberinfrastructure is the disconnect between collecting field data and constructing an associated digital database.  This was recognized as a major issue by participants of the Integrated Solid Earth Science CyberInfrastructure workshop held at the University of Kansas in 2003 and led to the Workshop to Identify Ground-Based Digital Acquisition, Analysis, and Visualization Needs of the Geological Science Community held in early April, 2006.  The two-day workshop,  sponsored jointly by the National Science Foundation and GEON (www.geongrid.org), convened at the Synthesis Center on the campus of the University of California, San Diego.  Twenty eight participants with backgrounds in a broad range of disciplines from institutions in the United States were joined by representatives from Canada, the United Kingdom, and the Peoples Republic of China to explore the motivations and issues surrounding digital acquisition, analysis, and visualization through a series of demonstrations, breakout sessions, and plenary discussions.

The workshop participants recognized that acquisition and depiction of field data is the cornerstone of the solid earth sciences and that these data provide the context for most geologic inquires.  They also recognized that the existing propensity to rely on analog technology for field data collection, production of geologic maps, and data analysis presents a barrier to incorporation of field observations into integrated scientific inquiry.  Digital representation of data in a geospatially rectified frame is central to information transfer, scale and projection manipulation, and registration between datasets; it also represents a vital step in efforts to develop a cyberinfrastructure for the earth sciences.  The implementation of digital databases has revolutionized scientific inquiry in many disciplines but has had limited penetration into the acquisition, analysis, and presentation of field observations.

Although many segments of the earth science community have embraced the information technology revolution through the implementation of a numerous cyberinfrastructure projects (e.g., CHRONOS, GERM, GEON, GEOROC, NAVDAT, PetDB, EarthChem), the collection of field data in general and the construction of geologic maps in particular largely has remained non-digital.  Field geology has been slow to embrace digital technology because existing analog technology is relatively efficient and cost effective.  Technological advances over the last decade, however, now provide the tools required to make the vital transition into the digital environment.  The Global Positioning System (GPS), laptop and palmtop computers, the availability of space imagery, digital orthophotoquads (DOQ), digital elevation models (DEM), and terrestrial laser imaging have all matured to a degree to make acquiring field data digitally a practical endeavor.  Implementation of digital technology to field data collection provides the opportunity for direct development of geological databases, promotes efficient data interoperability, and improves data quality and accuracy.  High-resolution positioning is required to carry out modern geospatial analysis and digital methods allow information to be placed in a common space-time datum necessary for rigorous analysis and display.  

In this context of recent technological advances and cultural changes in the earth sciences, the workshop participants were charged with the task to explore the scientific and educational drivers behind a move into the digital world and to assess the issues associated with implementation of the transformation.  A clear consensus emerged for the merits of and the need to embrace digital acquisition, analysis, and visualization in field geology, and the participants unanimously agreed upon a course of action required for timely implementation.  The major workshop conclusions are summarized below.

1. Implementation of digital acquisition for field observations will facilitate access to data with unprecedented spatial and temporal (via time series measurements) detail, enhance the division between observation and inference, and provide the capability to correlation disparate datasets during tests of  earth-process models.

2. Preservation and availability of primary digital data supported by analysis and visualization tools will revolutionize earth science education by allowing student participation in scientific inquiry through access to community datasets.

3. The transition from analog to digital technologies in field acquisition constitutes a major cultural change within the earth science community that must be facilitated by access to equipment, supported through the development of acquisition techniques and analysis and visualization tools, and infrastructural support in the form of technical assistance and community education.  

4. The success of this paradigm shift requires a dedicated facility that will provide equipment, infrastructural support, and data archiving and will serve as a link between field studies and ongoing national research projects such as EarthScope.

