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1. Background of Geodetic Datums. 2. What’s Next for Geodetic Datums?

Datums and Reference Frames

 A geodetic datum or reference frame is an 

abstract coordinate system with a reference 

surface (such as sea level) that serves to 

provide known locations to begin surveys and 

create maps.

 National Geodetic Survey (NGS) defines the 

official geodetic datums for all federal 

mapping activities in the U.S.

NGS Geodetic Datums

 Horizontal
 North American Datum of 1927 (NAD27)

 Best fit the North American Continent

 North American Datum of 1983 (NAD83)
 Better fit for the whole world.

 Vertical
 North American Vertical Datum of 1929 (NAVD29)

 North American Vertical Datum of 1988 (NAVD88)
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NAD83 “Realizations”

(or re-adjustments)

 “Original” NAD83

 NAD83(1996)

 Ia High Accuracy Network (IaHARN)

 NAD83(Cors96)

 NAD83(NSRS2007)

 NAD83(NA2011)

NAD83 will be replaced by:

NAVD88 will be replaced by: State Plane Coordinate Systems

(SPCS)

Spherical Coordinates (latitude and longitude) 
are used to locate positions on the earth.

Using latitude and longitude to define positions 
on a map can be involved and/or difficult.

Rectangular grids (State Plane Coordinate 
Systems) were developed in 1934 for use by 
surveyors and engineers.
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Iowa State Plane Coordinate System

 The Iowa SPCS is based on the two-parallel 
Lambert Conformal Conic Projection with 
two zones, North and South.

 By using two zones, the north-south width 
of each zone could be kept within 115 miles 
and minimize linear distortion.

 (typical state plane zone width is 158 miles).

North Zone(1401) – South Zone(1402)

OBSOLETE

New Iowa State Plane Coordinate System

14 Low Distortion Zones (2022)

New 

Single Iowa Zone (2022)

Linear Distortion

14 Zones versus 1 Zone How do we prepare for 2022?
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Delayed Release

What Next??

 Say GOODBYE to the U.S. Survey Foot.

4. US Survey Foot vs. International Foot

Ending the Era of the U.S. Survey Foot 

(1959 to 2022)

 One US Survey Foot is equal to 0.3048006096 meters

 One International Foot is exactly 0.3048 meters

 The International Foot is shorter than the US Survey foot by 
two parts per million (0.01ft in 5280ft).

 2 parts per million is very significant when working with 
large coordinate values typical for plane coordinate systems.

Webster County

Passive Control Network
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Webster County #6024

The difference between
the iFT coordinate and
the sFT coordinate is:

12.085 feet.

Senate File 2233
signed by Governor Kim Reynolds May 2, 2022

Summary

 NGS is replacing NAD83 and NAVD88.

 The geo-centric reference frame for the new 

datum will be shifted 2.2 meters (7.21ft).

 NAVD 88 is biased and tilted about 1 meter 

coast to coast. (0.75 meter shift in Iowa)

 Active vs. Passive Control Monuments

Summary Continued

 With the 2022 datums Iowa will have:

 14 Low Distortion Regional Zones.

 Also a Single “Statewide” Zone.

 New Horizontal Datum

 NATRF 2022

 New Vertical Datum

 NAPGD 2022

 New Units

 International Foot

Conclusion

 2 Big Changes on the Horizon!

 New Datums are Coming!

 NOAA is replacing NAD83 and NAVD88

 New Units of Measure!

 International Foot replaces US sft.

Questions??
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