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The National Spatial Reference System (NSRS)

NGS defines, maintains and
provides access to the NSRS

Latitude e Longitude e
Elevation e Gravity e
Shoreline Position

+ changes over time
* North American Datum of 1983 (NAD 83)

« North American Vertical Datum of 1988 (NAVD 88) Tod ay's NSRS
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The National Spatial Reference System (NSRS)

NGS defines, maintains and
provides access to the NSRS x

Latitude ¢ Longitude ¢ Elevation =
e Gravity ¢ Shoreline Position
+ changes over time

North American Terrestrial Reference Frame (NATREF 2022) or
Caribbean Terrestrial Reference Frame (CATREF 2022)

Pacific Terrestrial Reference Frame (PATREF 2022)

Marianas Terrestrial Reference Frame (MATREF 2022)

North America and Pacific Geopotential Datum (NAPGD 2022)
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What life will be like in the future

Fast, Accurate, Consistent Elevations Everywhere

- _ Revolutionize professional surveying
g No more need for installing and locating bench marks
Absolute, consistent positioning autonomously, anywhere

Vastly improved flood plain mapping
Water flows due to differences in gravity
Critically important in low-lying, flat communities

Impacts on infrastructure

Any application requiring precise positioning -- bridges,
tunnels, railways, agriculture, navigation -- will be easier
and more accurate

Fundamental support for new technologies
Smart Highways for autonomous vehicles in Smart Cities \
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Practical Impacts

. Every latitude, longitude and ellipsoid height will change from
its NAD 83 values 1n the +/- 2 meter range

. Every orthometric height will change from 1ts NAVD 88 (et al.)
values 1n the +/-2 meters median range, with an unknown limit on
change due to (as yet) unquantified subsidence impacts

. Published coordinate functions at active control stations will be the

primary geodetic control of the NSRS

. Greater integration of NGS tools will improve consistency and
reduce confusion
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Benefits of Modernizing the NSRS

Why Modernize?

Current Datums were defined before GPS technology, so not
geo-centric (~2.2m)

They rely on old tech & physical survey marks in the ground
Today’s technology requires better accuracy

Modernization will:

Improve accuracy, access, and alignment of our positioning
systems

Provide ~$8.7 B in benefits to the nation over 10 years, more
for early adopters

Enable better alignment of NOAA and other data to support
emerging needs to address sea level rise, floodplain mapping,
and geohazards
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GRAV-D is 100% complete!

« Our longest project — - W
started in 2007! RVEN
e 15.7 million sq km
e 4,759 flight lines
e 2.3 million linear km
flown
e Nearly 3 times to the
moon and back!!
Final data set was sent to
the geoid team in . .
Redifinition of the
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NAPGD2022 Geopotential Datum

North American-Pacific Geopotential Datum of 2022

Not a vertical datum, it is more than just heights. Models include:
» Geopotential
* Deflection
* Gravity

Experimental Geoid 2020

Geoid Height (meters)
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Modernized Access: Through the CORS and OPUS

OPUS menu

NGS provides data and one
definitive coordinate functions for ==
each station in the NOAA CORS
Network (NCN)

OPUS Today

NGS provides software (M-PAGES /
OPUS / OPUS Projects) to
differentially position your GPS
receiver to each station
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OPUS: Online Positioning User Service

National Geodetic Survey

[!] orbits update to ITRF2020 on 1127

!\ Starting 11/27/2022, the IGS will begin proviing all orbit products in the newly released
1TRF2020 (IGS20) reference frame. We expect no appreciable impact to users of OPUS due to
this chang;

PUS will continue to provide use
updated to be consistent with the
switch to providing ITRF2020 coor

ITRF2014 coordinates until other NGS products can be
me. Users will be notified in advance when OPUS does

Upload your data file.
Solve your GPS position & tie it to the National Spatial Reference System
Whatis OPUS? FAQs

[ Choose File | no file chosen
* data file of dual-frequency GPS observations. sample

sample solutions

NONE v

antenna - choosing wrong may degrade your accuracy.

(0000 | meters above your mark

antenna height of your antenna's reference point

* email address - your solution will be sent here. Privacy Act Statement

[Options| to customize your solution

Upload to Static
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Preparation Steps You Can Take

. Everyone’s situation R ——

ucsum‘ ABoutNGS. \ Data & Imagery \ o \ G \ Gt \ I -

T i

National Geodetic Survey

Positioning America for the Future

Data&imagery | Tools | Surveys | Science& Education

New Datums: Replacing NAVD 88 and NAD 83

National Geodetic Survey

Delayed Release Message

Preview the Modernized NSRS on the NGS Alpha Web
ite!

Background

Wt Expct e e — pw—

is different L
is different, so no set e
| ) _. N — < / . = Get Prepared
O f St e p S I S u n I V e rS a I ° Wi Mz oo Beree Assrssmer mam o Comenen s 3”‘"’"””"‘"’"""DM”Jiii‘v;m;‘;mmc.v:;ss

i st Fragena

positioning actiities in the Nation. The foundational elements of affude,

: datum.
longitude, slevation, and shoreline informafion impact a wide range of important act

Related Projects

New Datums FAQ The nes iy primariy on Global Navigation i i
Contact Us s the Giobal Posioning System P ——
Subscribe for (@PS), aswel 23 . ing rom our
email notifications  Gravty forthe Redefiion of the American Vercal Datum (GRAV-D)
Project.
Process GPS NGS Data Looking for Comversion & New Datums
NOAA CORS e e v e 2w
Data 0PUS) Splorer e LS et Events hes e frence s il b i o access an o mania e [ o
atashests Rr——
I FIG Working Week 2023 which relies marks that o
gao aeterorae over time. S
e o B
2019 Summit -
2017 Summit [ [ Pe—
2015 Summit e e 255
2010 Summit

. NGS has listed 5 suc
steps on its New
Datums page.

v
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Preparation Steps You Can Take

tand

en
ient filé manag®™

. Metadata - Require complete metadata in all surveying and mapping field
activities and contracts.

— Preserve all original observations. For GNSS, save your data in ellipsoid heights

— Inventory your existing geospatial data and metadata to enable prioritizing
their transformations based on their accuracy requirements

- Knowing the datums and epochs for your geospatial files will simplify their
datum transformations — What version of NAD83?

How was data collected and processed? What method used for deriving
orthometric heights (NAVD88)? What geoid model was used?

- Method for deriving water levels and computed tidal datums
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3 Ways to Get into the Modernized NSRS

Re-survey

- Return to the field, and survey points of interest, relying on the
modernized NSRS control
Definitely can yield new “geodetic control” (for a while) for you to use

Re-adjust
- Using pre-existing observations, load them up to OPUS, and re-adjust

them to modernized NSRS control
Probably yields new “geodetic control” (for a while) for you to use

Transform

— Using tools like NCAT and VDatum (NGS models) estimate mass-
changes to your datasets.
Does not yield new “geodetic control”
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Re-survey or Re-adjust via CORS & OPUS

The NOAA CORS Network will be improved

OPUS-S and OPUS-Projects 5.x will be available for GNSS only
OPUS 6 (the do-1t-all suite) will not be ready until after 2025

Multiple constellations (M-PAGES)

Coordinates in ITRF2020, N/M/P/CATRFZOZZ, NAPGD2022,
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> = 1 dman g memald
¥ B -Adj tmettdl the National Spatial Reference System
"
iyl 5% Learn More: = What is OPUS Proj ] ( {video, 11:26)
= Training videos ani nd r
= User Guid:
WinDesc Tutorial Vidi

L ¢ Tutorial Vide
= OP5 for GPSonBM2023

= WEBINAR: Using RTN Data in OP5 for GPSonBM

Its for publication in the NGS\lg lthb se (IDB)
est a required

QOPUS menu roject Proj p \weh e to

p all survey marks must be d bdhf l g
home ! upload NGS software WinDesc.
about OPUS

escription fi
[+] NEW!v.5.2.0 UPGRADE COMPLETE
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Transform via

- Using all GNSS and leveling
data ever provided to NGS, we
will create updates to NADCON
and VERTCON, the engines in
OPUS and VDatum

-~ Will get your data to the 2020.00
epoch 1n the new frames / new
geopotential datum

- GPSonBM door to improve
transformations closes soon

NGAC April 20
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NCAT & VDatum

Single Point Conversion Multipoint Conversion Web services Downloads About Conversion Tool
Convert fi
adlilaialas * LLh spPc uTM XYz
Enter lat-fon in decimal degrees
¥ P UNITED--STATES
Lat 392240867222
Lon -98.5421515000
or degrees-minutes-seconds 9
Lat N - 39-13-26.71220 — .
Hays Sain
o w - 098-32-31.74540 L
or drag map marker to a location of interest
Ellipsoid Height (m)
Input datum NADS3(2011) = Output datum NADB3(2011)
Don't see a datum in the list?Click here to learn
more
Converted coordinates will be in output datum.
> E@ X
Export Results to o ey
P [ -or R
2, NATIONAL OCEANIC AND
LLh = ATMOSPHERIC ADMINISTRATION

USNG

Manhattan
Topeka

Leatiet | Sources

ONLINE VERTICAL DATUM TRANSFORMATION

INTEGRATING AMERICA'S ELEVATION DATA

Home About VDatum Download Docs & Support Contact Us

Regional Information

[Puerto Rico and US Virgin Islands

* Region :

Horizontal Ir

Reference Frame:
Coor. System:
Unit:

Zone:

[NAD83(2011)
(Longitude, Lafitude)

~ |[NADE3(2011)
 |[Geographic (Longitude. Latitude)

B vertical Information

[PRVDOZ
Unit: [meter (m)
® Height
0 GEOID model:

Reference Frame:

v |[MLLw
+ |[meter jm)
®  Height

0 Sounding

GEOID model: |G

Point Conversion ASCII File Conversion

Input

Latitude:

[ Transform | Latitude: [

9. 33,7585 or 33 45 30.9500

Longitude: [ Reset | Longitude: |

1 0r -118 16 8.7600

Height: [ oms | Height: [

Rssetiion
Veertical Uncertainty

valid Tidal area Non-Tidal area B MNon-valid area
IGLD8S SVU area

g.3.037
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f
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s ‘w P, FLORIDA llacksgrwills
“Hipgiton Wz Orfears 3

14




NOAA’s National Geodetic Survey Positioning America for the Future WWW.NZS.Noaa.gov

FedGeoDay Workshop on May 1st

Preparing for the Impending Modernization of the U.S. National Spatial Reference
System and Impacts on Federal Geospatial Data Providers and Users

May 1 Workshop - U.5. NSRS Modernization 0 httpS//WWW fedgeo us/

FrEE Ll 11 ] . aee L

Sales end on Apr 30, 2024 @ 23,0 o588, o 388 @
[This workshop will be held on May 1 beginning at 1:00 at the American Red oL o 0.03%0 3
Cross. Please buy a lunch ticket (sold separately) if you would like lunch ahead o ¢
of the session. Preparing for the Impending Modernization of the U.S. Nationa «83335,58es, g

ol

Spatial Reference System and Impacts on Federal Geospatial Data Providers
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