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During my 16 yrs in the Software Products group at ESRI I have filled a variety of roles, all related to the creation of spatial analysis and visualization software. I have been a product engineer and program manager for ArcInfo GRID, Spatial Analyst, 3D Analyst, Geostatistical Analyst, map projection and coordinate system support, and managed the ArcGIS raster team. For these projects my role has been to research new functionality, software and user interface design, author, tester, and overall project manager. During this time I have also worked with customers, business partners, and academia on projects supporting the integration of 3rd party analytical models and data formats with ESRI software, most often but not exclusively related to hydrologic applications.
For the last two years I have shifted the focus for some of my team and I toward temporal and multidimensional applications of GIS. The end goal of this project is to design and build a true spatiotemporal GIS, including new data formats, analysis tools, and visualization. Over the last 2 years I have led over a dozen meetings with GIS users, federal agencies and academia from a variety of disciplines, such as hydrology, oceanography, atmospheric science, epidemiology, and geology, with the purpose of investigating their application requirements for multidimensional data, visualization, and analysis tools.
The tangible short term result of this work will be part of the ArcGIS 9.2 release. It will include direct read/write support for the netCDF format, a multidimensional array format use primarily in marine and atmospheric science. There will be an animation framework common to all ArcGIS applications for the creation of temporal animations. This will allow multiple datasets containing time information to be synchronized on a common time step and played back interactively or exported to video. This animation framework works not only on the map but also on graphs, allowing you to combine maps and graphs on the same time step. We have also improved the support for time on graph axes, as well as the dynamic linking and brushing between maps and graphs.
Our vision is to move spatiotemporal data management, visualization, and analysis to be commonplace in the GIS industry. We realize that not everyone needs it, but for those who have an application requirement, capabilities must be presented in a approachable way. 
What I hope to get from the workshop is insight into new or emerging ideas for the display of spatiotemporal data and an indication of attendees interest in a variety of analysis tools.

Our research, development, and contribution to the meeting to date would be related to data formats, standards, and usability concerns related to temporal data. Our work with multidimensional array formats like netCDF and temporal databases has illustrated many hurdles to the ‘easy’ adoption of spatiotemporal data by the general community. The development of tools and best practices for working with temporal data at a variety of scales is critical and overlooked. When people want to combine disparate spatiotemporal datasets, they are seldom already synchronized on the same time step or of the same temporal resolution. This is similar to, but another dimension more complex than simply dealing with map scale of spatial data where one can resample and aggregate data. Now there is a need for data management tools for gap filling and time synchronizing datasets in multiple dimensions for them to be properly combined.
Additionally, multidimensional array formats such as HDF and netCDF are weak in their handling of space and coordinate systems, which has been the first and a major hurdle in bridging the gap to the GIS community. We have been involved with a variety standards committees and leaders of these communities to promote the use and expansion of coordinate system information in these formats. The adoption of netCDF CF as a NATO standard and efforts of the GALEON project to make this an OGC standard for WCS services is accelerating this effort.
