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Overview
 

This paper outlines a proposal to redesign the Wisconsin County Coordinate Systems (WCCS).  The proposal is being made by the WLIA Task Force on Wisconsin Coordinate Systems.  The task force was brought together initially to address support issues faced by a number of its members.  Particularly, a variety of GIS managers, geotechnical professionals, surveyors, engineers and others have struggled with issues when converting coordinates to/from the WCCS.  The task force has also chosen to address other issues that go beyond this proposal.  
Though mathematically sound, the WCCS are based on a non-standard approach.  The result is that technology vendors have inconsistently interpreted requirements for converting and transforming coordinates to/from WCCS.  This has led to confusion among users of these vendors’ technologies, thus creating an additional support burden for these users’ organizations.
In order to address these issues, the task force is proposing that the WCCS be redesigned.  The WCCS would be redesigned in such a way that there would not be meaningful differences in coordinate values calculated with the current WCCS versus the redesigned WCCS.  No “conversion” would be required of any coordinates now based on the WCCS.  In fact, as is their desire, Wisconsin DOT (Wis DOT) could continue to use the existing WCCS design, and technologies that adequately support it, and still use data created and maintained by those using the proposed redesigned WCCS.  
Most importantly, the redesigned WCCS would enable consistent implementation by technology vendors, using generally applied methodologies.  This is expected to make it easier for users of technologies that support capture of, or transformation, of data based on the WCCS.

This proposal also includes registration of the redesigned WCCS with the European Petroleum Survey Group (http://www.epsg.org).  EPSG is the recognized body for approving entries to and holding the database of recognized coordinate systems used worldwide.
Background

Individual Wisconsin counties began to develop and use their own coordinate systems in the 1980s.  This made sense for large-scale local mapping and surveying projects through minimization of ground to projected grid differentials.  Wis DOT saw the need for a statewide set of standardized and mathematically-based local coordinate systems for use in large-scale mapping and roadway design.  In 1993 Wis DOT contracted for development of a unified set of county-based coordinate systems.
  Use of county coordinate systems is allowed under Chapter 236 of Wisconsin Statutes due to being mathematically relatable to a Wisconsin coordinate system.    The growing use of these coordinate systems coincided with rapid expansion of the Wisconsin Land Information Program.  The WCCS are well documented in a publication titled “Wisconsin Coordinate Systems” produced by the State Cartographer’s Office (http://www.geography.wisc.edu/sco/pubs/wiscoord/wiscoord.php).
To support the use of the WCCS, Wis DOT contracted for development of software, WISCON, to address its needs for converting coordinates to/from the WCCS.  WISCON is utilized by a wide variety of users.  However, the original design for WISCON was intended to support only Wis DOT needs.
WCCS coordinate systems are based on an uncommon technique that, for each county, modifies the underlying GRS 80 ellipsoid.  Mathematical methods do exist to convert coordinates from/to WCCS.  However, documentation of appropriate algorithms was not readily available to vendors.  In part because of this, the robustness of vendor conversion capabilities has been an on-going question.  Meanwhile, users searched for “best practices” for converting and transforming WCCS coordinates using the variety of methods implemented by their chosen technology vendors.  

Since the WCCS were first designed, the use paradigm for geographic data has changed substantially.  This is particularly true in the GIS realm.  Around the time WCCS began to be widely adopted, a given jurisdiction or department made a decision on a coordinate system and a specialist would convert “other” data into the desired coordinate system for use by others.  In the late 1990s, vendors began to provide capabilities in their products to convert data amongst coordinate systems more easily.  Users with limited understanding of the underlying principles began to do their own coordinate conversions, often resulting in problems.  This situation has been amplified more recently as vendors have offered coordinate transformation “on-the-fly.”  This has resulted in a growing support issue for GIS managers and others.

Recommendation

After much consideration, the task force recommends that the mathematical foundation for the WCCS be redesigned.  This redesigned WCCS would derive from one ellipsoid: GRS 80.  The redesigned WCCS coordinate systems would only vary in their projection parameters.  The approach to be used for the proposed redesign uses an alternative mathematical framework to get to what are effectively the same coordinate values.  The task force has estimated that discrepancies between coordinate values for the present “enlarged” ellipsoids and the redesigned WCCS will be within negligible tolerances – less than 5mm across a given county.  The task force believes that these tolerances are certainly negligible for mapping, and also negligible for all but the most stringent surveying activities.
It is important to note that no data developed using the current WCCS coordinate systems would need to be “converted” if this recommendation is adopted.  In fact, those currently using technology that now successfully converts coordinates to/from WCCS could continue to use those technologies.  

This recommendation would also include “adopting” the coordinate system developed by, and in use within, Jackson County.  Jackson County developed a coordinate system on their own prior to the development of the WCCS.  The Jackson County Official Coordinate System can be incorporated into the “redesigned” WCCS.

Benefits of the Proposal

This recommendation removes a number of burdens that are faced by users of WCCS and vendors that support them.  These are some of the benefits anticipated if this recommendation is adopted:

· A significant amount of time would be saved by a range of geospatial professionals who must now assist various users attempting to work with WCCS data.

· Vendors will be able to support WCCS much more easily, and quickly.

· Users will be able to get more out of their vendors’ products with less effort.

· Users will be able to take full advantage of advanced capabilities like projection “on-the-fly,” thus enhancing their productivity

· Geospatial professionals will be able to approach projects requiring WCCS coordinate conversion with confidence, and will likely have to devote less time to coordinate conversion issues.

· From this point forward, significant burdens related to coordinate system conversions will be removed for those who apply geospatial technologies in Wisconsin.

Next steps
Projection parameters to support the redesigned WCCS would need to be developed through significant mathematical derivation.  The task force has received an estimate of $35,000 for developing a redesigned WCCS.  We recommend that this funding be obtained via a WLIB “strategic initiative” grant.
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