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Why do we need GeoSciML?

Introduction

It is becoming increasingly important to be able to query and exchange digital geoscientific information between data providers and users. Technological opportunities arising from the development of geospatial information standards are making such interoperability a viable proposition. In order to investigate these opportunities a meeting of international geoscience data providers, mainly geological surveys, was held in Edinburgh in 2003. Following from this meeting a working group under the auspices of the IUGS Commission for the Management and Application of Geoscience Information (CGI) was set up.

The Interoperability Working Group (IWG) was tasked with developing a conceptual geoscience data model, mapping this to a common interchange format, and demonstrating the use of this interchange format through the development of a testbed. Active participants in the working group are drawn from BGS (United Kingdom), BRGM (France), CSIRO (Australia), GA (Australia), GSC (Canada), GSV (Australia), APAT (Italy), JGS (Japan), SGU (Sweden) and USGS (USA).

Conceptual data model

In order for there to be interchange of information there has to be agreement, on the nature and structure of the information to be interchanged. The simplest way of achieving this would be if all geoscience data providers shared a common database structure. However, because we all already have our own database implementations, and the information gathered and held by different providers is not exactly the same, this option is not possible. The solution is to agree a common conceptual data model, to which data held in our existing databases can be mapped. Such a data model needs to identify the objects being described (eg ‘faults’), their properties (eg ‘displacement’) and the relations between objects (eg ‘faults are a type of Geologic Structure’). Such a model can be described graphically using Universal Modeling Language (UML), an ISO standard.

Developing such a conceptual data model is a major piece of work and in the current phase of development the scope has been restricted to those geoscience objects which form the main components of a geological map (geological units, faults, contacts, and their defining concepts) as well as boreholes.

What exactly is GeoSciML?

Having agreed a conceptual data model it needs to be mapped on to an interchange format. The GeoSciML application is a standards-based data format that provides a framework for application-neutral encoding of geoscience thematic data and related spatial data. GeoSciML is based on Geography Markup Language (GML – ISO DIS 19136) for representation of features and geometry, and the Open Geospatial Consortium (OGC) Observations and Measurements standard for observational data. Geoscience-specific aspects of the schema are based on a conceptual model for geoscience concepts and include geologic unit, geologic structure, and Earth material from the North America Data Model (NADMC1, 2004), and borehole information from the eXploration and Mining Markup Language (XMML). Development of controlled vocabulary resources for specifying content to realize semantic data interoperability is underway.

Intended uses are for data portals publishing data for customers in GeoSciML, for interchanging data between organizations that use different database implementations and software/systems environments, and in particular for use in geoscience web services. Thus, GeoSciML allows applications to utilize globally distributed geoscience data and information. 

GeoSciML is not a database structure. GeoSciML defines a format for data interchange. Agencies can provide a GeoSciML interface onto their existing data base systems, with no restructuring of internal databases required (Figure 1). [image: image2.jpg]GSC Schema
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Figure 1: Architecture of the GeoSciML Test Bed 2

Scope of GeoSciML

The scope of GeoSciML is mostly interpreted information shown on geological maps but it also includes observational data from boreholes and field observations using the OGC Observations & Measurements (O & M) specification. 

GeoSciML model does not provide definitions of everything that is in geoscience because some other groups may have governance of them. 

It is out of scope for the IWG to design and govern them but in scope for IWG to use them. Other initiatives are handling these issues and the IWG are coordinating with them. 

GroundwaterML is an example of a derived implementation of GeoSciML. It is also the first official collaboration between GeoSciML and an external exchange model group. 

MineralOccurrences is an example of an inherited implementation of GeoSciML. It is being developed by the Australian Government Geologists Information Committee (GGIC) as a model to deliver mineral occurrences information as WMS/WFS. Australian State, territory and federal organizations presently govern the model.

Where can I learn more about GeoSciML?

The developments of GeoSciML can be followed on the GeoSciML collaboration portal. The portal is at https://www.seegrid.csiro.au/twiki/bin/view/CGIModel/WebHome . Discussions of future developments, proposed changes, documentation of current efforts and presentations are freely available. Users can subscribe to be informed of changes daily.

GeoSciML Testbed2

Six International and 2 state surveys, stretching from Australia to Europe to North America, participated in a proof-of-concept demonstration of GeoSciML at the International Association of Mathematical Geologists (IAMG) meeting in Liège, Belgium in September 2006. 

The demonstration showed that it was possible to access information in real time from globally distributed data sources. Geological map polygons and attribute information, and borehole data, were displayed, queried and re-portrayed using web applications hosted by the Geological Survey of Canada and the BRGM. GeoSciML data could also be downloaded. PowerPoint presentations on GeoSciML from the IAMG 06 meeting are available at https://www.seegrid.csiro.au/twiki/bin/view/CGIModel/GeoSciMLPresentations.  
GeoSciML Testbed3

The next GeoSciML testbed (Testbed3) will be presented at the 33rd International Geological Congress (IGC 33) in Oslo August 2008. This is also the official release of GeoSciML version 2.1.0 with full documentation. 
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