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Despite significant progress of geoscience in acquiring, archiving, manipulating, analyzing, and utilizing spatially explicit data for understanding physical, biological, and social systems on the Earth’s surface, the on-the-fly producing of the customized and controllable application-specific virtual products remain an issue. Here, the virtual products are any of non-existed data, information, knowledge, or decision advice that user need, but can be produced through users knowledge based on existed data and services. There exist two main points related to the issue. One is how users build up a virtual model according to the pre-defined geoscience abstract model to express their understanding for specific application, and map the virtual model to a concrete, executable workflow. The other is how to make best use of such existed resources as data, services, computing, storages to yield user required data with high performance.

The Grid computing has become the prevailing information infrastructure to facilitate the efficient and effective utilization of the computing, storage, data, services and other resources dispersed on the Internet. And the Open Geospatial Consortium (OGC) has developed a set of widely accepted web-based interoperability standards and protocols for sharing geospatial resources for geoscience communities. Base on these two technologies, a geoscience specific Grid framework is proposed here to address the second point. Firstly, we designed and implemented several geospatial Grid services following the OGC geospatial web services specification such as Catalogue Service for Web (CS/W), Web Coverage Service (WCS), Web Map Service (WMS). The Grid CS/W, Grid WCS and Grid WMS are not only published for user using, but also used for archiving, managing, sharing, and serving geoscience data on the framework. User may use them to produce required geoscience products. An intelligent moderator Grid service is proposed for intelligently moderating user requests and other Grid services’ messages among geospatial Grid services. Based on the Grid CS/W service and Grid replica location service, A Grid Optimization Service is designed to improve the efficiency of data management and serving. It is also used to select the best data and service instance when the concrete workflow is executed. The framework enables geoscience community users to model the virtual products and finally produce it through accessing and optimizing Grid-managed distributed geospatial resources with OGC standard interfaces without needs to either know or interface with underlying Grid infrastructure.

A prototype system demonstrates the geoscience application virtual modeling, optimized selection of data and service for virtual model concreting, and performance-optimized virtual products yielding based on this framework.
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