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Developments in distributed computing, geospatial interoperability, and Web services technologies are changing the way we use GIS

“allow us to seek the answers to major geoscientific questions more efficiently”



Keller: 1) manage, preserve, and efficiently access the vast amounts of earth science data that exist now and the vast data flows that will be coming online as projects such as EarthScope get going; 2) foster integrated scientific studies that are required to address the increasingly complex scientific problems that face our scientific community; 3) accelerate the pace of scientific discovery and facilitate innovation; 4) create an environment in which data and software developed with public funds are preserved and made available in a timely fashion; and 5) provide easy access to high-end computational power, visualization and open source software to researchers and students.





Topics

• Metadata analysis and 
enforcement

• Ontology
• Semantic and tool 

interoperability
• Semantic web
• Software/data 

infrastructure
• Understanding of 

change/trends
• Rapid transformations on 

the web (e.g. projections)
• Validation, epistemology 

for agent-based models

• Using data autonomous 
sensor networks

• 3D modeling
• Volume, true 3D, 

scale/data sets
• Volumetric, true 3D, scale, 

large data sets – especially 
for global climate, oceans

• Geospatial data volumes
• Geospatial 

cyberinfrastructure
• Large volumes web



Format / Audience

• Multiple workshops
• Raise awareness w/in GISci community
• Serve other application domains



Applications / Sensors
• Ag, veg modeling, transportation
• National Map
• Agent-based modeling and sensors
• Ocean observing systems
• Typology of sensors?
• “CI for IC”



NSF and Cyberinfrastructure

• Already ramping up (GEON, NEON, ORION, 
etc.)

• Unique niche for GIScience?
• Timing is right - topic resonates
• Bringing big science to society

– Society/social science/humanities
• Sensors to support collaboratories
• Hazards, health, security, even immigration



Terms That Should Appear 
in a Workshop Proposal

• Geospatial meaning making
• Geomiddleware
• Knowledge discovery
• Cyberinfrastructure
• GIScience
• Distributed geospatial data 

collection or sensing
• Distributed geospatial data 

storage
• Distributed geospatial data 

analysis

• Synthesizing distributed 
data for display

• Context modeling
• Probabilistic modeling
• Social networking
• Agent-based modeling
• Web portal
• Web services
• Spatial/temporal 3D 

modeling
•





“Cyberinfrastructure”

• High performance computing is commonplace (not 
just for supercomputer users)

• Computing power distributed as well as the data
– “loose coupling”
– Distributed servers for sharing and intergrating data
– Nationwide

• Development of frameworks for searching and 
analyzing the data
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In the U.S. the term “cyberinfrastructure” is being used with greater frequency to refer to how the traditional modes of scientific research (e.g., experimentation in the lab, observation in the field, processing/analyzing on a single calculator or computer, calculating on the back of an envelope) are all  being extended or replaced by information networks. Distributed computing is a particularly important part of the equation, as the computing power in cyberinfrastructure for serving, rendering, analyzing, simulating may be as distributed as the data sets themselves (and this distribution often implies that data producers and providers are willing and able to share their products, often in near real-time). 
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