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To understand projections and coordinate systems you will need to know what these 2 things really are…

A projection is simply a method of making the Earth’s “round” surface look as correct as possible on a flat map.  In order to make an irregular surface translate to a flat surface some stretching and/or compressing is going to happen.  Different projections use different ways of applying this distortion to make these surfaces work together.

A coordinate system refers to imaginary points on the Earth’s surface used to represent a location or reference distances.  Different coordinate systems use different origin points and/or different units of measure.

Combine these 2 items together and you get a projected coordinate system.

[bookmark: _GoBack]The reason different systems are used is that each system has areas that it does a little better than other systems.  Certain systems are more accurate near the equator and others have better precision at the North and South Poles.  Some systems are more accurate in measuring distances within a specific area on the Earth’s surface.  Other systems cover larger areas and do a better job of maintaining consistent measurements over that entire area.

There are 2 primary systems that are used at MoDOT.  The first is State Plane (MoDOT uses a “Modified” State Plane) and the second is Universal Transverse Mercator or UTM.

The “Modified” State Plane system is used because of the accuracy it provides MoDOT during project design and cost estimating.  It breaks the state into 3 separate zones (East, Central, West) and adjusts measurements based on the location of a position within that zone.  The “modification” portion also gives the ability to adjust for elevation differences and gives MoDOT a higher degree of accuracy when figuring earthwork quantities.  State Plane measurements are given in survey feet.

UTM is the default system used by ArcGIS and is the base system used by many mapping and GIS applications.  UTM uses primarily the same zone for the entire state of Missouri (although a small portion of the state in the bootheel region is located in a different zone), so there is no “adjustment” or reprojection needed when working with data in different areas of the state.  Universal Transverse Mercator uses meters as its base unit of measure.

A third system is sometimes used.  This is the World Geodetic System or WGS.  The latest version of this system was established in 1984 and so you may see it referred to as WGS84.  This system uses Latitude and Longitude to define positioning.
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