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Session description and objectives

e In 2022, the National Geodetic Survey will be replacing the
U.S. horizontal and vertical datums (NAD 83 and NAVD 88).
We will discuss the history of these datums, their relationship
to other reference frames, the reasons for the change, and
how it affects surveyors and their access to these datumes.

e Objective...gain a fundamental understanding of:
— How and why our datums/reference frames have changed over time
— The need to further modernize the US reference frames
— How NGS will define new reference frames

— How users will access the new reference frames
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New Datums are Coming in 2022!

-Where are we now?
-Where are we going?

(2022 will be here sooner than we think!)

9/25/2017
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What is a Datum?

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

"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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INTRODUCTION: THE NSRS



NOAA’s National Geodetic Survey Positioning America for the Future geodesy.noaa.gov

National Spatial Reference System
(NSRS)

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

Consistent National Coordinate System
* Latitude/Northing
* Longitude/Easting

* Height -

* Scale Z/e =LA
* Gravity f:’;?' ""

* Orientation TROL

and how these values change with time.
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Overview

e The National Spatial Reference System (NSRS) is the
official coordinate system for all geospatial work done by
the civilian federal government.

e Current datumes:
— NAD 83 (latitude, longitude, ellipsoid height)
— NAVD 88 (orthometric height)

— IGLD 85 (dynamic heights: predominantly on the Great Lakes)

* These datums are often adopted, even legislated, by states,
counties and municipalities.
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Why Modernize?

e Older Methodology

— Terrestrial, pre-space-geodesy, line-of-sight
observations

— Easily destroyed, unmonitored passive control marks

9/25/2017
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Historical datums/Realizations

NAD?27 based on old observations and old datum

NAD83(86) based on old observations and new
datum

NADB83(91) based on new and old observations and
same datum (original HARN)

NADB83(????) based on better observations and same
datum (FBN)

NAD83(NSRS2007) based on new observations and
same datum. Removed regional distortions and made

consistent with CORS

NAD83(201 |) based on new observations and same
datum. Consistent with new Multi Year CORS
solution
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Global Positioning System

GPSBlock|  GPS Block I

= February 22,1978 - 1St NAVSTAR Satellite launched
= July 17,1995 - System Fully Operational

= May 1, 2000 - Selective Availability turned off

= September 26, 2005 - L2C band added

= May 28, 2010 - First L5 Satellite added
(12 L5 SVs launched to date)

= Mid 2017 — First Block 111 scheduled for launch?

= 20207 - 10-50 cm real-time accuracy! Maybe Sooner!
NO GROUND CONTROL



http://www.losangeles.af.mil/library/factsheets/factsheet.asp?id=18830
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Global Navigation Satellite System

China — BeiDou

Four positioning and navigation systems
* NAVSTAR/GPS - US (Currently 33)
» GLONASS - Russia (Currently 24)
* GALILEO - EU (Currently 18, 30 by 2019)
= BEIDOU/COMPASS — China (30+ by 2020?)

9/25/2017 13



NOAA’s National Geodetic Survey Positioning America for the Future geodesy.noaa.gov

The NSRS has evolved

2007 National Readjustment

1 Million 70,000
Monuments Passive Marks
(Separate Horizontal>y (3-Dimensional)

and Vertical Systems)

Passive
Marks ~ 2,000 GPS

(Limited = CORS

Knowledge of (Time Dependent

Stability) System Possible;
4_D|men3|0nal) Global Navigation Satellite System
4'3P5
et o %"‘
GPS CORS =2 GNSS CORS " & b ’?‘
v, 5/ Galileo GLONASS
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Historical Vertical Datums

Sea Level Datum of 1929
NGVD29 National Geodetic Vertical Datum of 1929
NAVYDS88 North American Vertical Datum of 1988

PRVDO2 Puerto Rico Vertical Datum
ASVYDO02 American Samoa Vertical Datum
NMVDO03 Northern Marianas Vertical Datum
VIVDO09 Virgin Islands Vertical Datum
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When was the passive mark last leveled!?

Photo provided by ; Approximate levels of subsidence. The signs
H. H. Schumann & Associales show the pﬂsﬂﬂon of land surface in 11925,
1955, and 1577 Although the rate of
subsidence has decreasead, the continued
pumping of ground waler has resulted in
additional subsidence in the past 20 years.

Due to land subsidence, the elevation of this spot near Luke Air
Force Base in Marnicopa County has dropped by more than 18
feet over a 34-year period. Knowledge of subsidence areas is
a fundamenial requirement for planning infrastructure such as
p}peﬁnes, canals, and power plants. Figure 6 Subsidence in Califormia’s Central Valley

9/25/201
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Why Modernize?

e Evidence of systematic errors

— Decades of space geodetic observations

 All of the datums contain systematic errors
(decimeters to meters)

— At scales larger than today’s accuracy capabilities
(centimeters)

— Orrigin (center of Earth) offset: 2+ meters

— Zero elevation surface: 0.5 to 2+ meters
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What's Being Replaced!?

Horizontal

="NAD 83(201 |
— NAD 83(PAI )
— NAD 83(MAI I)

Latitude

Longitude

Ellipsoid Height

State Plane Coordinates

9/25/2017

Vertical

~ NAVD 88)
— PRVD 02
— VIVD09 Heights
— ASVDO02 /

— NMVDO03
— GUVD04

— IGLD 85

geodesy.noaa.gov
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The National Geodetic Survey 10 year plan

http://www.ngs.noaa.gov/web/news/Ten Year Plan 2013-
2023.pdf

Official NGS policy as of Jan 31, 2013 Lrong
— Updates 2008 plan e
— Modernized and improve NSRS
— Attention to accuracy
— Attention to time-changes —
— Improved products and services Ten-Year g::ﬂat;;ccpul;};
— Fully vetted by NSPS/AAGS LEGRRE oy 10 4

2022 Targets:
— Replace NAD 83 and NAVD 88
— Cm-accuracy access to all coordinates

9/25/2017



http://www.ngs.noaa.gov/web/news/Ten_Year_Plan_2013-2023.pdf

NOAA’s National Geodetic Survey Positioning America for the Future

NOMENCLATURE AND
LEGISLATION

/////////
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Nomenclature

e A chance to increase accuracy in naming!

— “North American’™?
* Ignores Guam, Hawaii, American Samoa, Northern Mariana Islands

— Datum vs. Reference Frame!?
— Plate-specific!
— Vertical vs. Geopotential?

e 6/8/2016: NGS and the Canadian Geodetic Survey (CGS)
negotiated a naming proposal

— Approved by the NGS Executive Steering Committee

— Approved by the CGS leadership (with minor reservations)
e Early 2017

— Approved by the Mexico’s INEGI
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New Reference Frame Names

NAD 83 becomes:

 North American Terrestrial Reference Frame (NATRF2022)
e Caribbean Terrestrial Reference Frame (CATRF2022)

e Mariana Terrestrial Reference Frame (MATRF2022)

e Pacific Terrestrial Reference Frame (PATRF2022)

NAVD88 becomes:
e North American-Pacific Geopotential Datum of 2022 (NAPGD?2022)

(Realized by GEOID2022)
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Legislation

* When NAD 83 replaced NAD 27, the Federal NSRS
users were required to switch to NAD 83

e Through the 1980s and 1990s NGS worked with the
states to update their laws

— To encourage use of the new system beyond the feds

* 48 states now have laws that refer to NAD 83 by
name
— A name which will be retired in 2022
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Legislation

e |In 2016, NSPS, AAGS, and NGS formed a committee
to address this issue

— The NSPS/AAGS/NGS Advisory Committee on National
Spatial Reference System Legislation

* New Legislative Template completed June 2016
— Generic terminology: “NSRS or its successor,’ etc.

— NSPS will work with the states to adopt the new template
between 2017 and 2022
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OBJECTIVE | OF 5:
REPLACE NAD 83

/////////
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Replace NAD 83

Simplified concept of NAD 83 vs.“2022”

Earth’s Surface

(I)NAD83 - (I)"2022"
KNAD83 - 7“2022"
hNAD83 - h"zozz"

“2022” origin all vary smoothly
by latitude and

/ longitude

f?;’:“‘f(—\"i \ '

== NAD 83 origin '

9/25/2017 28
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Horizontal Shifts

e Approximate

— 1GSO8(GRS-80) minus
NAD 83(2011)

9/25/2017
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260 270 280° 290°

Ellipsoid Height Shifts

 Approximate

— 1GSO8(GRS-80) minus
NAD 83(2011)

2.000 meters

9/25/2017 30
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Replace NAD 83

Access and definition

e Primary: CORS
— Continuous monitoring

— |GS coordinates

* Transformable to any

national reference frame
chosen for 2022

— OPUS

— Static Surveys
— RTK/RTN

* Validation service

9/25/2017

e Secondary: Passive
— Time-tagged coordinates

— Will reflect each
occupation of the mark

— Will generally not be
accepted as “fixed
control” in surveys
turned in to NGS

31
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More on:
ITRF2008, |GS08

32
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ITRF2008

For the geodesy, geophysics and surveying
communities, the best International Terrestrial
Reference Frame is the “gold standard.”

The global community adopted an updated

expression for the reference frame, the ITRF2008.
(actually ITRF2014 published as of Jan2016)
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International Earth Rotation and
Reference System Service
(IERS)

(http://www.iers.orq)

The International Terrestrial Reference System (ITRS) constitutes a set of
prescriptions and conventions together with the modeling required to define
origin, scale, orientation and time evolution

ITRS is realized by the International Terrestrial Reference Frame (ITRF) based
upon estimated coordinates and velocities of a set of stations observed by:
-Very Long Baseline Interferometry (VLBI),

-Satellite Laser Ranging ( SLR),

-Global Positioning System and GLONASS (GNSS), and

-Doppler Orbitography and Radio- positioning Integrated by Satellite ( DORIS).

ITRF89, ITRF90, ITRFI1, ITRF92, ITRF93, ITRF94, ITRF95, ITRF96, ITRF9I7,
ITRF2000, ITRF2005, ITRF2008, (ITRF2014)


http://www.iers.org/
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International Terrestrial Reference Frame
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The IGS08
(ITRF- but GNSS only)

The IGS has densified reference frame with much
larger, global subset of GNSS tracking sites thereby
creating a GNSS-only expression of the ITRF2008
called the IGSO08. All IGS products have been
recreated so as to be consistent with the IGS08
Including GNSS ephemerides and antenna models.
Information about the IGS08 can be found at the IGS
web sites: igsch.jpl.nasa.gov. | would suggest starting
with IGSMAIL-6354, -6355 and -6356, all dated
2011-03-07.



N
\, / Enough International,

| {

Y 'Back to the New Datums

9/25/2017 37
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Definition of New Frames

“Plate fixed” ... defined at an Epoch.

Euler Pole Plate rotations will tie the new
terrestrial reference frames of 2022 to the IGS

frame

e Deformational velocities will be modeled separately

9/25/2017 38
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Euler Pole I S
Each reference frame will get: A

» Euler Pole Latitude/Longitude “ | |
» Rotation rate (radians/year)

30

Used to compute time-dependent
TRF2022 coordinates from
time-dependent global (IGS)

20

*

10mm/yr

T‘:E“I'RFE-!B _pole

240° 260 280

Euler's fixed point theorem states: any motion of a rigid body on the surface of a sphere
may e represented as a rotation about an appropriately chosen rotation pole (“Euler Pole”)
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Time Dependencies

Track CORS and always know where you are

e Surveying to CORS positions at survey epoch

— If we track CORS, we can do this easily

* Plate rotations
— Easily removed for a “good east of the Rockies™ solution

(Euler Pole Rotation for each plate’s reference frame)
 Latitude/Longitude only

e Residual deformations

— Can be modeled many ways and provided for cross-
epoch checking between surveys

(Inter-frame velocities models)
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|GS Plate Velocities

- Horizontal - Vertical

e

o s

= IGS08 Velocities % ‘ -
i =| Baltimore County CORS | = I'f B
w BACO - -

et
=
I

Scale + 0.0022 m/yr | JJ —

vyl | E = - 0.0147 m/yr ~
912572017 4 41

c
[

- 0.0032 m/yr
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OBJECTIVE 2 OF 5:
REPLACE NAVD 88

/////////
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Replace NAVD 88

Earth’s
Surface H (NAVD 88)

The Geoid

Errors in NAVD 88: ~50 cm average, 100 cm CONUS tilt,
-2 meters average in Alaska, NO tracking

9/25/2017 43
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Subsidence areas of the U.S.

Nevada
Las Vegas Valley

California
Antelope Valley
Coachella Valley
Etsinore Vallay

La Verna area
Lucerna Val

Mojave River Basin
Oxrard Plain
Pamona Basin
sacramento Vallay
salinas valley

San Benito Valley
san Bernarding area
=an Gabriel Vallay
san Jacinto Basin
San Joaguin Valley
San Luis Obispo area
~anta Clara Valley
Temecula Valley
Wolf Valley

9/25/2017

Source: U.S. Geological Survey

Idaho

Colorado
Faft River area  Denwer arga

Albu

Arizona

fivrg Wall

East SHItEIir;l.rer Valley
Eloy Basin

Gila Bend area
Harquahala Plain
=an Siman Valley
Stanfield Basin
Tucsan Basin

West Salt River Valley
Wilkcoo: Basin

MNew Meaxico
e Basin
Mirnhres Basin

Mew
Atlantic City-Oceanside area
Barmegat Bay-MNaw York Bay
coastal area

Louisiana
Baton Rouge area

Mesw Orleans area

Texas
Houston-Gaheston

Hueoo Bolsan-El Paso, Juarer

Wirginia
Franklin-Suffolk area
. Williamsbung-West Point area

Georgia
Savannah area

Major unconsolidated aquifer systems
in the conterminous Lnited States
(modified from Clawges and Price, 1586

44
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Replace NAVD 88

e Changing from a |eveling-based to a
geoid/GNSS-based vertical datum

e Biggest requirement: An updated,
accurate, nationwide gravity survey

— Airborne

— GRAV-D!
* Gravity for the Redefinition of the
American Vertical Datum

9/25/2017 45
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ELLIPSOID — GEOID RELATIONSHIP

H = Getpotestiied Height (NAPDGB2D22)
h = Ellipsoid Height (NAD 83 (2011)) H

h—N
h-N

|l

N = Geoid Height (GEOID20R)

/.
Geoid Model

“Average Mean Sea Level”
or
NAVD 88 Surface

9/25/2017 46
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Transition to the Future — GRAV-D

Gravity for the Redefinition
of the American Vertical
Datum

e Official NGS policy as of Nov [4,
2007

— $38.5M over 10 years
 ~Airborne Gravity Snapshot
e Absolute Gravity Tracking

e Re-define the Vertical Datum of
the USA by 2022

9/25/2017 47


http://www.geodesy.noaa.gov/GRAV-D/
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GRAV-D Coverage

Alaska “CONUS”

Guam/Northern Marianas

American Samoa

cccccccccc

9/25/2017 48
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GRAVITY AND GPS BASE STATIONS

Parking spot ID

GPS Base Stations
9/25/2017 Vertical gravity gradient 19
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GRAV-D AIRCRAFT INSTRUMENTATION

Micro-g LaCoste NovAtel SPAN-SE
TAGS Gravimeter w/ Honeywell pIRS IMU

e Both instruments include GNSS receivers
SPAN system allows for tightly coupled GPS/IMU solutions

9/25/2017 50
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SURVEY AND BLOCK PLANS

e Layout rectangular
survey 400 x 500 km

e Extends beyond the
shelf break

 Block size will reflect
the endurance of the
alrcraft

9/25/2017
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SURVEY AND BLOCK PLANS

e R e B0 o Data lines spaced 10 km
A AR B ®eam:  apart

-JORWAC_ e oD
_BRNGOR e T
G :
1&3“ AT
\ o #
L
AL n0B
PINEHURST

£ RN« Cross lines spaced 60-80

Ak ™ Flight altitude 20,000 ft
SN R Nominal speed 220-250 ks
. T2t 'V -
B (g {\ P s

9/25/2017
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Space-Base Gravity Observations

Gravity Recovery And Climate
Experiment
(GRACE)

Launched - 2002

LEOP & Contingency.__

(Also McMurdo) -

¢
Poker Flat% Q‘g Spitzbergen

Raw Data Centre
(DLR-DFD)
* Neustrelitz &,
Science Data System ssion Control T
(CSR/IPL/GFZ) * (DLR-GSOC) We/lheim

Gravity field and steady state Ocean | ‘
Circulation Explorer (GOCE) .
Launched — 2009

Re-eittéred November, 2013
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Building a model of the Earths Gravity Field

Long Wavelengths:
(= 400 km)

4+

Intermediate Wavelengths
(500 km to 20 km)

4+

Short Wavelengths
(< 200 km)

Surface Measurement
9/25/2017
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EXPERIMENTAL GEOIDS

e The gravity data from eI G20
satellites, airborne, »
corrected surface data,
and terrain predictions
will be blended into a
gravity field

« Methods for blending
will be tested to
prepare for 2022

http://beta.ngs.noaa.gov/GEOID/xGEOID/

e Avallable on the
Website

9/25/2017 56
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GRAV-D Status
100% by 2022

e 50% mark hit in FY2016
— FY2017 target: 62%

* Two planes at a time

— Occasionally three

* Mix of government and
private industry

geodesy.noaa.gov

Canada

Grezn: Available data and metadata
Elue: Data being processed
9/25/2017 Crange: Data collection underway

White: Planned for data collection
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Orthometric Heights
Approximate EXPECTED SHIFTS

e Approximate level of geoid mismatch known to exist in the
NAVD 88 zero surface

e Does not include local subsidence issues

2357 2407 245° 250° 255° 260° 265° 270° 275 280° 285° 2907 2957

9/25/2017 58
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Time Dependencies

Geoid changes cause height changes

Secular Trend in Geoid. 300 km smoothing. [ ) The Zero elevation Surface
will change with time

* Heights will be time tagged
to respect:
— Geoid change

— Subsidence

e — |

-1.25 -1.00 -075 -050 -025 000 025 050 075 100 125 150

mm /yr

9/25/2017 59
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OBJECTIVE 3 OF 5:
RE-INVENT BLUEBOOKING

/////////
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Bluebooking

e Refers to the blue cover of Input Formats
and Specifications of the National Geodetic
Survey Data Base

— The requirements for turning in a geodetic
survey to NGS

— Very DOS/FORTRAN heavy

— Horizontal (angles, distances) vertical
(leveling) and gravity

* GPS surveys were force-fitted into the
horizontal rules

e Reputation: “Cumbersome”

— To be fair: All industry standards are
cumbersome — it prevents chaos

9/25/2017 6l
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OPUS-Projects

Or “bluebooking for the 215t century”

I OPUS Projects - Manage ""Washington Monument 2013"

National Geodetic Survey

The 2013 Survey of the
Washington Monument
had GPS, leveling and
traverse components.

An integrated OPUS-

A allow for easier

el bl | processing and
especially
cross-processing

9/25/2017 62
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OPUS-Projects

Or “bluebooking for the 215t century”

OPUS Projects - Manage "Washington Monument 2013"

Nationsl Geodetic Survey
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New Database
Replacing the NGS IDB

NGS IDB « NSRS DB
— “Integrated Database” — Being built (target: 2020)
— Current official repository of — “Spatial” database
some (most?) NSRS data — Time tags for everything
— "Integrated”...2 old DBs: — Open design for any type of data
* Horizontal / Vertical — Things that couldn’t go into the
— Built for IDB, but can go in the NSRS DB:
¢ Passive control  Lines of airborne gravity
* No time dependencies * LIDAR clouds
e CORS

* Line of sight techniques
8 I e Superconducting Gravimeter data

* Points .« Etc.
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OBJECTIVE 4 OF 5:
IMPROVETHE TOOLKIT

/////////
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NGS Toolkit

€ www.ngs.noaa.gov/ TOOLS C Search ﬁ E @ 3 # 3

o —
A Set Of (m OStIy @ NGS Geodetic Tool Kit

Hational Geodetic Survey
-Dase

NGS Geodetic Tool Kit

ge O d eti C to O I S On-{ine interactive computation of geodetic values

See the text version of an article about the NGS Geodetic Toolkit that appeared in the Professional Surveyor magazine, May 2003 Volume 23,
Mumber 4

. I ittl i nt r ti n See all the Professional Surveyor Articles about the NGS Geodetic Toolkit.

These utilities require Internet Explorer version 6.0+ and Metscape version 6.0+

To learn more about a particular online program, click on its link for a description:

L] o
. M an Wlth n O O n I I n e = DEFLEC99 = Inverse/fForward/Invers3DForwrd3D
= DEFLECO9 = Leveling Online Computations User Service (LOCUS)
= DEFLEC12A = LVL_DH
= DYNAMIC_HT = Magnetic Declination
M = GEOCON = NADCON
Ca a I It = GEOCON11 = NAVD 88 Modelled Gravity
I = GEOID12A = Online Adjustment User Services
= GEOID12 = Online Adjustment Utilities User Services
= GECIDDS = OPUS
. = GEOIDOG = State Plane Coordinates
. N = GEOIDO3 = Surface Gravity Prediction
O We S e rVI C e S = GEOID99 = Tidal and Orthometric Elevations
= (G995SS = |5, National Grid
= 5GG2012 = Universal Transverse Mercator Coordinates
= U5GG2009 = VERTCON
= USGG2003 = XYZ Coordinate Conversion
= HTDP
= |GLDES
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New Toolkit
http://beta.ngs.noaa.gov/gtkweb/

BETA Coordinate Conversion Tool

e Datum transformations

I T :
mm—-m— . Convert to/from latitude and

Single Point Co Multipeint Con feb = Downloads || Abou t Conversion Tool
.
Convert from: e LLH SPC UTM XYZ USNG I O n g I t u d e
o
Enter lat-lon in decimal degrees e - W
: i State Plane Coordinates
Lat 39.3396291238 5]
Bel Air ikt
Lon | 766442206641 o U T M
Frederick —— e —
or degrees-minutes-seconds — R a -z ?(m
Lat ) Lo Baltimore
a 5 ¥
N| - 39-20-23.38485 et . .
Gp e s —
L Rea . US National Grid
on 076-38-39.19439 g
, o ) Washington {0} . .
or drag map marker to a location of interest Go ;_gle Wap difla 82017 Goagle  Termo of Usa | Raport a map error [ ) p O a I e O p O I n S

Ellipsoid Height(m) 15.000 M
 Web service

Converted co

Input datum NADE3(1936)

. .« Download and run offline

Cutput datum NADS3(2011)

9/25/2017
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NADCON 5

Replacing NADCON 4.2 and Web service
GEOCON 2.0 e Consistent

Support for nearly all e Documented

horizontal datums since 1897 Ri .
igorous location-dependent

— Exceptions: Regional Alaska .
P & error estimates

No “state by state” grids * Ready to support 2022

Fixing all existing bugs
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Toolkit Future
The entire NGS Toolkit will be integrated eventually

e VERTCON 3.0
« HTDP

e VDatum

e All other tools

9/25/2017
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OBJECTIVE 5 OF 5:
BETTER SURVEYING

/////////
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Better Surveying

Overview

* A focus on updating
technology and field
brocedures

* Field research

* New manuals

9/25/2017

geodesy.noaa.gov

1997

i, Geodetic Leveling

NOAA Manual NOS NGS 3

NOAA Technical Memorandum NOS NGS 59

Guidelines for Establishing GPS-Derived
Orthometric Heights
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Summary
NSRS Modernization

More than just replacing NAD 83 and NAVD 88

Affects most tools, products and services of NGS
Dozens of interdependent, multi-year projects
ongoing

Expect rollouts and announcements throughout
the next 6 years!
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To Learn More
Visit the New Datums web page

New Datums

NHational Geodetic Survey

September 28, 2016

Replacing NAVD 88 and NAD 83

MAD 83 and NAVD 88 will be replaced in 2022, and there are many related

projects to make sure the transition goes smoothly. Read the NGS J_I_r- -

Ten-Year Plan to learn more and continue to visit this web-page for maore requently asked
information. ausstions

NGS

New Datums Quick 1 (s

s R— " Geospatial
elated Projects Track Our Progress

What to expect : - summ "

Get prepared =

Track our progress WatchOurVideos -Learn-Mere April 24-25

Related projects
Watch videos =
Learn more GEOd et'c

New Datums FAQ Why is NGS replacing NAD 23 and NAVD 887 D»amms
I T '

Contact Us MAD 83 and NAVD 88, although still the official harizontal and vertical
) ¥ datums of the Mational Spatial Reference System (MNSRS3), have been "I-
Sign up for list-serve ; : g ; ‘L
identified as having shortcomings that are best addressed through -
defining new horizontal and verical datums. A -
Events =
2017 Summit : : : B See our
Specifically, NAD 83 is non-geocentric by about 2.2 meters. Secondly, MAVD v"deﬂs_f

88 is both biased (by about ane-half meter) and tited (about 1 meter coast

2015 Summit

9/25/2017 -
geodesy.noaa.gov/datums/newdatums/index.shtml
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To Learn More
Geospatial Summit

National Geodetic Survey

Positioning America for the Future

2017 Summit Home
Presentations

Summit Documents
2017 Summit Report
FAQs

Related Links

NGS 10-year plan

2015 Summit Report

2010 Summit Proceedings
New Datums Web page

2017 Geospatial Summit

on April 24-25, 2017 NGS hosted the 2017 Geospatial Summit at the Silver Spring Civic
Building at 1 Veterans P, Silver Spring, MD 20810,

The 2017 Geospatial Summit provided updated information about the planned modernization of
the National Spatial Reference System (NSRS). Specifically, NGS plans to replace the North

American Datum of 1983 (NAD 83) and the North American Vertical Datum of 1988 (NAVD 88)
in 2022

The Summit provided an opportunity for MGS to share updates and discuss the progress of
projects related to NSRS Modemization. NGS also heard feedback and collected requirements
from its stakeholders across the federal, public and private sectors. This event continued
dizcussions from previous Geospatial Summits held in 2010 and 2015,

Additional information about the 2017 Geospatfial Summit will be posted online. If you have
questions or comments, contact us.

Website Owner: Mational Geodetic Survey [ Last modified by NG 5 Infocenter May 16 2017

MO5 Home = NGS Employees = Privacy Policy = Disclaimer = USA.gov = Ready.gov = Site Map = Contact Webmaster

5952017 https://www.ngs.noaa.gov/geospatial-summit/index.shtml
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Details: Blueprint documents

e Blueprint for 2022, Part |: Geometric Coordinates
— AK.A. NOAA Technical Report NOS NGS 62 (April 2017 release)

— Time-dependency

— Four terrestrial reference frames

— Intra-frame velocity models

e Blueprint for 2022, Part 2: Geopotential Coordinates

— A.K.A. NOAA Technical Report NOS NGS 64 (September 2017
release)

— Time-dependency

— One geopotential datum

* Interrelated global geopotential model, regional geoid grids, regional DoV grids,
regional surface gravity grids
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How to Plan for 2022

Move to NAD 83(2011) epoch 2010.00
— via surveys (or possibly via NADCON)

Move to NAVD 88
— via surveys (or possibly via VERTCON)

Move from reliance on passive marks to GNSS infrastructure
— utilize CORS, OPUS, real-time networks, etc.

Use OPUS-Share/Database for GPSBMs & NAD83(2011) ties
— improve next geoid model & relationship with new datum

METADATA!!!!
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-Where are we now?
-Where are we going?

(2022 is already almost an hour closer!)

QUESTIONS?

9/25/2017
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