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NGS Regional Geodetic Advisors

Serve as liaison 
between NGS 
and the user 
community
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NGS is part of NOAA 
a small part

… ~200 vs 10,000 people

Mission:    To define, maintain & provide access 
to the National Spatial Reference System (NSRS) 
to meet our Nation’s economic, social & 
environmental needs
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The National Spatial Reference System (NSRS) 
is a consistent coordinate system that defines latitude, 

longitude, height, scale, gravity, and orientation 
throughout the United States. 
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What is Geodesy?

Geodesy is a foundational 
science that defines position 

& height

The Earth has an irregular surface 
and is difficult to model.  

Accurate positions are required for a 
wide variety of applications

Why is Geodesy important?
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Why should we care about geodesy?

6 of 34



Geodetic control is the 
foundation for all geospatial 

products…

Accurate positioning begins 

with accurate coordinates 
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Passive 

Control

(Monuments)

Active 

Control

(CORS)

The National Geodetic Survey (NGS) has been around for a long time

NGS and the NSRS continue to evolve

1807

United States 

Coast Survey

And the NSRS continues to evolve with us

1878

SIDNEY est 2001
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Ohio Geodesy Firsts
• Geodesy program in the U.S., est. 1952 at OSU 

• Network GPS Project, worldwide, Summit County 1983

• Local government agency with GPS survey capability, 
worldwide, at Franklin County early 1980’s

• Statewide Real Time GPS network, 2004

• Others … ?
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IMPROVING POSITIONAL ACCURACY
TIME NETWORK LOCAL

NETWORK SPAN ACCURACY ACCURACY

NAD 27 1927-1986 10 METERS 1 part in 100,000

NAD83(86) 1986-1990 1 METER 1 part in 100,000

HARN 1990-1997 0.1 METER           B-order  (1 part in 1 million)

A-order (1 part in 10 million)

CORS 1996 - 0.01 meter 0.01 meter
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Example Coordinate Shifts
Actual shifts at central Ohio station SMITH (JY0742)

NAD 27 vs NAD 83 (1986) ~  13 meters

NAD 83 (1986) vs NAD 83 (1995) ~  20 cm 

NAD 83 (1995) vs NAD 83 (2007) ~  1.5 cm

NAD 83 (2007) vs NAD 83 (2011) ~  2.3 cm

The future = ?

New datums, both horizontal and vertical
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Horizontal control published by NGS

Prior to most GPS projects

Change due to GPS projects
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Then came GPS CORS

Followed by RTK

Enabling cm precision 

In Real Time … 

Anywhere, 

Anytime!

Metadata ever more 

important!
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Continuously Operating Reference Stations (CORS)

~ 2000 

Stations
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New Datums Are Coming in 2022

 To replace NAD 83 and NAVD 88

 New geometric (horizontal) and geopotential (vertical) datums

 Realized through GPS and a geoid model

 Target:  2-centimeter accuracy relative to sea level (orthometric heights) 

using GPS/GNSS and a geoid (gravity) model from NGS’ GRAV-D project.

 NGS will provide transformation tools to easily transform between new 

and old datums. 
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How will the new datums affect you?

Published 

Coordinates 

Will Change

The new geometric 

datum will change 

latitude, longitude, and 

ellipsoid height by 1 - 2 

meters (3 – 6 ft)



How will the new datums affect you?

Heights Will Change on average 50 cm (1.6 ft)
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Prepare to change 
legislation as 
needed
Ohio Revised Code Ch 157: 
Ohio Coordinate System
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Gravity for the Redefinition of the 

American Vertical Datum (GRAV-D)
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Questions? 

Resources are available and continue to be 
developed at geodesy.noaa.gov
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