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NGS Regional Advisors
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ÅGeodesist 
Å31 Years with NGS
ÅGIS Certified
ÅFarm Kid from SE N.D.



National Spatial Reference System

(NSRS)
NGS Mission: To define, maintain & 
provide access to the  National Spatial 
Reference System (NSRS) to meet our 
Nationõs economic, social & 
environmental needs

Consistent National Coordinate System

ÅLatitude/Northing

ÅLongitude/Easting

ÅHeight 

ÅScale 

ÅGravity

ÅOrientation 

and how these values change with time.



New
Reference Systems
Planned for 2022

Å Replace: bluebooking, database, State Plane Coordinates 

Å improve toolkit, surveying methodologies.

ÅReplace NAD83 with a geocentric 
reference frame

ÅGNSS based

ÅReplace NAVD88 with a gravity based 
geoid  
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What matters to you?
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Low Precision
Low Accuracy

HIghPrecision
Low Accuracy

Low Precision
High Accuracy

High Precision
High Accuracy

Required Accuracy vs Precision
determines how the new datumswill impact you.



Different times, different accuracy

July 24, 2019 6

1981

2019



Bottom Line, Up Front

ÅLŦ ȅƻǳ Řƻ ƎŜƻǎǇŀǘƛŀƭ ǿƻǊƪ ƛƴ ǘƘŜ ¦{!Χ

Åand you work in the National Spatial Reference System..

ÅŜǾŜǊȅ ǇǊƻŘǳŎǘ ȅƻǳΩǾŜ ŜǾŜǊ ƳŀŘŜΧ
ïŜǾŜǊȅ ǎǳǊǾŜȅΧ

ïŜǾŜǊȅ ƳŀǇΧ

ïevery lidarǇƻƛƴǘ ŎƭƻǳŘΧ

ïŜǾŜǊȅ ƛƳŀƎŜΧ

ïŜǾŜǊȅ 59aΧ

ïWILL have the wrong coordinates on it in 3 years.

[ŜǘΩǎ ǘŀƭƪ ŀōƻǳǘ ǿƘŀǘ ǘƘƛǎ ƳŜŀƴǎΣ ǿƘȅ ƛǘ ƛǎ ƘŀǇǇŜƴƛƴƎΣ ŀƴŘ Ƙƻǿ ƛǘ ǿƛƭƭ ŀŦŦŜŎǘ ǘƘƛƴƎǎ ƎƻƛƴƎ ŦƻǊǿŀǊŘ
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Everything must shift

RED:  NAD 83 coastline against NAD 83 imagery

GREEN:  Coastline shifted into NATRF2022 but 

the imagery remains on NAD 83

July 24, 2019 8



What is a Datum?

Å "A set of constants specifying the coordinate system used for geodetic control, i.e., 
for calculating the coordinates of points on the Earth." 

Å "The datum, as defined above, together with the coordinate system and the set of 
all points and lines whose coordinates, lengths, and directions have been 
determined by measurement or calculation." 
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Replacing NAD 83

The Old:

NAD 83(2011)

NAD 83(PA11)

NAD 83(MA11)

The New:

The North American Terrestrial Reference Frame of 2022 

(NATRF2022)

The Caribbean Terrestrial Reference Frame of 2022 

(CATRF2022)

The Pacific Terrestrial Reference Frame of 2022 

(PATRF2022)

The Mariana Terrestrial Reference Frame of 2022 

(MATRF2022)
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July 24, 2019

NAD 83 origin

ITRF epoch 2020.0 origin

9ŀǊǘƘΩǎ {ǳǊŦŀŎŜ

hNAD83 hNATRF2022
fNAD83ςfNATRF2022 

lNAD83ςlNATRF2022 

hNAD83ςhNATRF2022 

all vary smoothly by 
latitude and longitude

same
GRS-80
ellipsoid

b!5 уоΩǎ ƴƻƴ-geocentricity

11

(NATRF 2022 origin)

GRS-80
ellipsoid



Horizontal Shifts

ÅApproximate

IGS08(GRS80) minus NAD 83(2011)

~1 to 1.5 meters North America

~2.5 to 4 meters in Pacific 



Ellipsoid Height Shifts
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Ellipsoid Height



Replacing NAVD88  (vertical)
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The Old:

NAVD88 The New:

The North American-Pacific Geopotential Datum of 2022

(NAPGD2022)

(Realized by a GNSS and a gravimetric geoid)



Replace NAVD 88

H

9ŀǊǘƘΩǎ
Surface

The Geoid

H (NAVD 88)

Errors in NAVD 88 :   ~50 cm average, 100 cm CONUS tilt, 

1-2 meters average in Alaska, NO tracking

(NAPGD2022)



NAPGD2022-NAVD88
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