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Abgtract:

It isacommon event for me to help an engineer decipher the vertica datum issues he has on any
particular project. The most common question here in Southern Cdiforniais “Why isyour
surveyed devation 2.4 feet higher than the plan devation for the same point?” Thisdevation
differenceisthe loca differencein eevation between NGVD’29 and NAVD’ 88. In addition,
hel ping an engineer overcome his fear of grid coordinates is something | do on afairly regular
bass. I've aways assumed that surveyors understand the concept of datums and projections.
But I'm finding thisisn't necessarily true, especidly for surveyors involved primarily with land
development projects. The concepts of datums, projections and geodetic coordinate systems
can be very confusing and intimidating to someone who hasn't had to ded with themon a
regular basis.

For the last ten years or so, | have been involved in those “long skinny” survey projects (i.e.
trangportation survey projects) that have allowed me the opportunity to learn the basics of
datums, projections and coordinate systems. Highways, railroads, pipeines and other
trangportation projects require the use of grid coordinate systems and their associated geodetic
datum. Acronyms such as WGS 84, GRS 80, NAD’ 83 and NAV D’ 88 have become
common termsin my survey vocabulary.

These acronyms describe datums and coordinate systems that the surveyor must be aware of,
and undergtand, as he/she movesinto the world of survey and mapping information
management. Hundreds of different datums have been used snce Aristotle made the first
edimates of the earth’s Sze. Datums have evolved from those describing a spherica earth to
elipsoidd modds derived from years of satdllite measurements. Referencing coordinates to the
wrong datum can result in position errors of hundreds of meters. Different agencies use different
datums as the basis for coordinate systems used to identify positions in geographic information
systems, precise positioning systems, and navigation systems. The diversity of datumsin use
today and the technologica advancements that have made possible globa positioning
measurements with sub-meter accuracy requires careful datum sdection and careful conversion
between coordinates in different datums. Today the surveyor must make informed decisons
about the datum and coordinate system that will be used on any given project.

This presentation is my attempt to explain the basic concepts of datums, projections and
coordinate systemsin avery smple, non-mathematica format. We will discuss the most



common systems used by surveyors (both higtoricaly and currently) and the differences
between them. In addition, we will discuss when to use a geodetic datum / coordinate system
and when to use asmple plane survey.
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