2.1 Projection parameters. Your supervisor, Steve Smith, has just learned that another natural resource organization that you intend to share spatial data with stores their GIS databases in a projection format that is different yours. Steve is unfamiliar with projections, and asks you to provide some background for him.

a) What is a projection?

A projection is the representation of three-dimensional mapped measurements on a two-dimensional, flat surface. The three most common projections of the Earth are onto planes, cylinders, and cones.

b) Why are projections necessary?

Projections are necessary to allow one to develop two-dimensional maps for use in the field.

c) What is an ellipsoid?

An ellipsoid is similar to a sphere, except that the ellipsoid is flatter on the top and bottom than a sphere. This flattening can be described by a flattening ratio.

d) What is a geoid?

A geoid is an ellipsoid that attempts to reconcile the Earth's local irregularities with the differing gravitational forces that are caused by varying Earth densities. Thus the shape of a geoid is more irregular than a true ellipsoid.

e) What are the major projections types, what are their assumptions, and how have they been used?

Three major projection types are the conformal, equal area, and azimuthal.

Conformal projections are based on assumptions that facilitate accurate measurement of directions and angles between objects. The Mercator, the transverse Mercator, and the Lambert conformal conic are all conformal projections. Conformal projections have been used to develop navigation and topographic maps.

Equal area projections are well suited for maintaining the relative size and shape of landscape features. These projections preserve the size and shape of features, but sacrifice linear and distance relationships in the meantime. The Albers' equal area projection and the Lambert equal area projection are examples of this type of projection, which has been selected as the base projection for the GIS databases of many U.S. land management agencies.

Azimuthal projections are based on one or two reference points, with direction distorted radially from the reference point(s). Air navigation routes, radio wave ranges, and maps of the stars have all been based on azimuthal projections.

