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Abstract:

Existing environmental modeling techniques heavily rely on monolithic geospatial data
processing systems (e.g., GIS) and suffers from high hardware/software/training costs and lacks
effective  supports for distributed and heterogeneous computing environments.
Cyberinfrastructure (or e-sciences) technologies, such as metadata/ontology standards, high-
performance computing facilities, scientific workflow systems and domain-specific Web-based
protocols, are playing increasingly important roles in geospatial data processing and
environmental modeling. Combining the cyberinfrastructure technologies and the Service
Oriented Architecture (SOA), it is possible to decompose legacy environmental models into small
service components. These distributed geospatial service components can be chained into
complex models in a much more flexible manner. Furthermore, the service components with
visual presentations can be visualized in generic viewers (e.g. Google Earth) or embedded in Web
2.0 applications. The technologies not only free environmental scientists from being forced to
become information technology experts, but also are appealing to K-12 students and the general
public and attract their interests in protecting our environments.

In this talk, I will first briefly introduce my past and ongoing work on integrating
geospatial technology in building environmental cyberinfrastructure for ecological and
environmental change research and demonstrate how these systems can be realized using open
source software packages. The second part of the talk will present the developments of geospatial
analytical techniques for different types of geospatial data in practical applications. The talk
concludes with discussions on the prospects of incorporating geospatial analytics in
environmental cyberinfrastructure to effectively support environmental research.
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