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Accurate maps begin with
accurate coordinates!

Geodetic control (NSRS) is the foundation layer
for all geospatial products.

Easiest way to think of “geodetic control”:
Points with Coordinates
***Soon to be Coordinates as a function of time

Without a geodetic control “base map” layer, GIS — -
applications will not align properly! =

Geodetic control needs to be more accurate than any
survey or map which builds upon it



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

The National Spatial Reference System (NSRS)

NGS defines, maintains and provides
access to the NSRS to meet our
Nation’s economic, social &
environmental needs

Latitude ® Longitude * Elevation ®
Gravity ® Shoreline Position
+ changes over fime

* North American Datum of 1983 (NAD 83) Today's NSRS
* North American Vertical Datum of 1988 (NAVD 88)
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NAVD 88 consists of about 800,000 bench marks
connected by about 2.2M km of leveling observed
over a span of 80+ years and all adjusted together.
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The National Spatial Reference System (NSRS)

NGS defines, maintains and provides
access to the NSRS to meet our
Nation’s economic, social &
environmental needs

Latitude ® Longitude © Elevation ®
Gravity ® Shoreline Position
+ changes over fime

North American Terrestrial Reference Frame (NATRF 2022)
Caribbean Terrestrial Reference Frame (CATRF 2022)
Pacific Terrestrial Reference Frame (PATRF 2022)

Marianas Terrestrial Reference Frame (MATRF 2022)

s S L
North America and Pacific Geopotential Datum (NAPGD 2022) Lossosoooss oo ioossiee
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July 24, 2020-

Federal Register /Vad. 85 No 143/ Frday, July 24,

Federal Register Notice

2020/ Notices 44865

DEPARTMENT OF COMMERCE

National Ocearic and Atmos pheric
Administration

Consideration of Po! 1Age
Limiting Obse rvations To Be Used To
Compute 2020.00 Reference Epoch
Coordimies in the National S patal
Reference System

AGENCY: The Office of the National
Geodetic Survey (NGS), Naticoal Ocean
Service (NOS)L Natianal Oceaic and
Atmospheric Administration NOAAL
Departnent of Commerce (DOC).
ACTION: Roquost it information.

SUMMARY: The Naticoal Geodetic Survey
(NGS) is considoring imposing age
limits on the observations that willbe
used in the creatica of 202000
Rderence Epoch Coordinates (RECs), as
part of the mo dernization ofthe
Naticoal Spatial Refererce System
(NSRS} Dueto expacted uncertaintios
in the verdical mpeoert of the Intra
Framo Volcity Model (IFVM] the age
limits cannot be determined uatil well

e d.” Now,NGS is ¢ iy
imposing age limits upan the
observations that will be used,
paticdad y bacause of expected
uncertaintios in the vertical camponent
of the [FVM. These age imits cannotbe
determiced until addtiomal well

t tain acarate and wp-to date
knowledg of goadetic coordinats
induding heights. As such, this
announcanent provides users of the
NSRS with advance notice that geodetic
cantrol points of interest to them should
be reswveyed for the most accurate

structured, dati-driven exp are
conducted. Such expa iments are
expectd to occur during the 2020
reference epoch adjustment plo]nr\\
(gromatric, cethometric,

gravimetricl whichare rh«ixlod for
calendar yoar 2022,

However, since the cut -off for new
cbs ervations to enter those adjustment
projcts is December 31, 2021, any
decision to sge-limit iaput observ ations
will come toolate for submisions to
impact the 2020 RECs. While the cutoff
for agedimited observations is
urkoown, artain wsumptions e sife
to make. For instance, it is unlikely that
such an agelimit will be fewer than 10
yours. Oldor observations may be used
ia the etimation of 2020 RECs, but this

camot be puranteed. As such, NGS
nvqnmll that wsors ko now GNSS
vations on grodetic control marks

¥ data-di v

have been canducted. Such ex poriments
we expected to occur during the 2020
reference epoch adjustment projects
(gecemetric, ortbometic and
gravimotric), which are schoduled for
caleadar year 2022. Therefore, NGS
oquests that users take new Global
Navigation Satollin System (GNSS)
observations on geodetic coatrol marks
ofiaterest, especially those marks that
hawe not been surveyad sicce Janury 1,
2010, and sharo thom with NGS befare
December 31,2021,

DATES: The effective date of this
announcemert is upon publicatico of
this notice. Submission of GNSS
ohservations on geodetic control marks
ofinterest are requested before
December 31, 2021,

ACOFE S5ES: National Geodetic Survoy,
1315 East West Highway, Silver Spring,
MD 20010

FOR FURTHER INFORMATION CONTACT: Dir,
Dru Smith, NSRS Moderaization
Manager, by email at dzsmith@®
aaaa.gov, by phooe at (240) 533-0654,
orby mail at NOAA/NOS/NGS 1315
East-West Highway, Silver Spring, MD,
2000

SUPPLEMENTARY INFORMATION: [ 2017,
the Natianal Gaodetic Swvey (NGS)
announced its plansto estimate RECs on
afiveyear cycle in NO AA Technical
Repori NOS NGS 67, 2019, sturting with
the Srst reforonce epoch at 2020 00, as
part of the modernization ofthe NSRS.
[n the Technicd Report, the exact
observations © be used br this
estimation were listed as “To Be

of interest that have not bem surveyed
since January 1, 2010, and asks tho users
to submit the obsarvations to NGS
before Decermber 31, 2021. Users may
either (a) submit existing ws b mitted
cbservations through the OPUS- Share
nal ar (b) conduct now GNSS
observations and submit the data to

\(\ via the OPUS Share tod.

In order to increase the mbnulnrnll
GNSS observations on marks, NGS is
prioritizing the finaliztion o(n

anded OPUS-Projects tod, which

albw ranl-tmo kinematic and ral
time network (RTK/RTN) observ tioas
to be submitted rather than the
standard four hour chservations
lngvd in OPUS Share. [nitial roll out

is now toal is expoected B occur
dwing calendar year 2020.

This action is designed to increase

beth the number md the

of geodetic coord)
induding heights.
[Authod ty: Coast and Gondetic Swwy Act
of 1947, 33U, B8dantwg)

Juli ana P. Bladk well,

Director, National Geod atic Survey, National
Ocnan S arvf v, Nt lomal Crennic and
Atmasghacic Adw instmtion.
PR D 120 10004 Fled 72
BLLNG COOE 1080

;04 anl

OMMITTEE FOR PURCHASE FROM
PEOPLEW)DAIIE BLINDOR
SEVERELY DISABLED

Procurement List; Propos ed Deletions

AGENCY: Committoe for Purchase From
Pecple Who Are Bliod or Severely
Disabled.

ACTIOR Proposed Deleticos from the
Procurement List.

SUMMARY: The Committes is proposicg
tadelow products and services an the
Procurement List furnished by nonprofit
ncies emplo yicg perscos who are
{‘indoi have othor severo disabilitios.
DATES: Commeats must be receivedoa
or befare: August 23, 2020.
ACORES $€5: Co mmittee for Purchase
From People Who Are Blind or Severely
Disabled, 1401 S. Qark Strwet, Suite
715 Arlingon Virginia, 22202-4149.
FOR FURTHER NFORMATICN CONTACT: For
further informati co or to submit
comments contact: Michad R.
Jurkowski, Telephone: (703) 603-2117,
Fax (700) 6030055, or email
AT odReg@AbilityOne go v.
SUPPL This

accuracy of geadetic cantral paints.
which in the modernized NSRS will
bave an estimated 202000 REC,
Histarically, NGS has combined data
across multiple decadesto estimate

wodetic ccordnates, yet such efforts

vo not fully accounied for the hck of

taformation about vertical motion of
grodetic contra poirts throwghout the
yours. Smnnwln information s
critiaal to the understanding offloods,
failure to cmpute heights accurately
can laveo nogative impacts on property
and lives. NGS views periodic ro
surveys of geodetic control poiats,
rather than the estimati co of coordinates
fom chesrvations that we years (ar even
decades)old, as the most effective way

nctio is published punuant to 41
USC.8508 (a)2) and 41 CFR51-23. s
purpose is to provide interested persons
an opportunity to submit mmmerts oo
the proposad actions.
Deletians

The following produds and services

are proposed for deletico from the
uroment List:

Prodics
N SN sp—Product N am ofs
841501587 0853 —Drwwnss, Under woir,
Midwaight Flm Rutand nt, FREE, Azmy,
Desert Sand, XSS
B415-01-587 9055 —Drawe s, Unde rwe .
Midwaight Fim Retaxiast, FREE Army
Dasart Sand, XSR

geodesy.noaa.gov

Published
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2020- July 24 Federal Register Notice

Set the framework of what
NGS required for passive
station coordinates to be
considered ‘current’ for 2022
datum and be used In the
forthcoming transformation
tool.

e Said there must be two consistent
GNSS observations on a station
with at least one since 2014.
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2020- July 24 Federal Register Notice

AS SUCH, THIS ANNOUNCEMENT
PROVIDES USERS OF THE NSRS (naTionaL
spATIAL REFERENCE sysTEM) WITH NOTICE THAT

PASSIVE GEODETIC CONTROL POINTS
OF INTEREST SHOULD BE RE-SURVEYED
FOR THE MOST ACCURATE
REPRESENTATION OF GEODETIC
COORDINATES, INCLUDING HEIGHTS.




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

GPS on Bench Marks - What & Why?

GPS on Bench Marks is about preparing the country and our communities to take full
advantage of the benefits of the Modernized NSRS, by collecting new GPS observations on
bench marks with published NAVD 88 heights.

Primary GPSonBM Campaign Benefits:

* 2020.0 Reference Epoch Coordinates (REC’s)

« Data for NAVD 88 — NAPGD2022 Transformation Tools
 Build time series of observations in areas of motion

8726699 B T

Evaluate gravimetric geoid models . “m
Check your RTN results ) te - —
Update and maintain passive control marks om0 '

Identify marks suspected of movement
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GPSonBM Measurements Connect

Current and Future Datums

The relationship between the old and new datums vary by location. GPSonBM data is used to
measure that relationship. The accuracy of the transformations in any particular place will be
directly related to the density of GPSonBM data available in that area.

In moving from NAVD 88 to NAPGD2022, W |
there will be a Shift: A one-time 0 to 2 meter St Poticen
jump in orthometric heights W o e e ’

-From fixing biases and/or tilts in NAVD 88 : t75n ey

ata App xmat p d td h g lomNAVDGSt wg p t taldt m
ometric Helght ! D 88 ey (caem) o

GPSonBM datais T "
used to measure
the Shift

Approximate
Orthometric Helght
Change ( meters )

B 0110021
oo
0110
0210-0.1
0310-02
041003
051-04
061-05
0.710-06
0810-0.7
B 0910-08
:] -110-0.9
11101
-1.210-1.1
-1.310-12
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Building on the Past to Prepare for the Future

GPS on Bench Marks is about collecting new GPS / GNSS data on existing NGS marks
with published NAVD 88 orthometric heights. It's about building the Transformation
Tool to connect the past and future Datums and preparing the country and our
communities to take full advantage of the benefits of the Modernized NSRS

Benefits of Participating in GPSonBM:
* Improve local results of NAVD 88 — NAPGD2022 Transformation Tools
* Receive 2020.00 Reference Epoch Coordinates (REC’s) with initial release

of Modernized system
Y 4D - Track changes over time with Survey Epoch Coordinates (SEC's)

Experimental Geoid 2020
(xGEOID20)

5.N180£‘; 7" 20°E ‘,‘{‘Vt’. 260°E LD E%%\\

* Update Passive Control y | |,|DDDDDDDDDDDDDDDDDI =
Status ) 55 4 .o

* Check your RTN results
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2022 Transformation Tool Campaign

NGS will make a national scale, mapping grade transformation tool with the data we have in
the NGS Database and Shared through OPUS. We must interpolate over areas with data gaps.

[km]
— 50

Uncertainties in the transformed  *"
coordinates will grow larger as the
distance from a GPSonBM data  «»
point Increases.

- 49

- 404

= 35

40°N —

Latitude

35°N —

30°N —

, V.4 g
: Torredn S am
25°N iSOO km i Monterrey 1 )
200 mi | | , MEXICO | | — Esri, HERE, Garmin, FAO, NOAA, USGS, EPA, AAFC, NRCan
o o

Longitude
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National Coverage and Local Densmcatlon

» NGS has a National Coverage goal of 10 km spacing
10 km hexagons illustrate this coverage on the map B*

* Priority marks within each hexagon are selected
automatically based on their metadata

* Once the 10 km goal is reached, the opportunity to
densify the model and improve local results Is
unlocked. 2 km hexagons appear along with new

priority marks within those hexagons

Priority A Hexagons are Gold Hexagons where we have the
data we need are marked Done

Priority B hexagons are Blue - and colored Green -
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NEW DEADLINE
for GPSonBM Data Submittal!!

**Data contributed by Dec 31, 2022 will be
considered for use In creating the
transformation tool
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_ Data Contribution

geodesy.noaa.gov

. via OPUS option
“share my solution”

share my
solution

Yes, share v

via OPUS option
“project ID”

project ‘
identifier

WHAT DATA? minimal more:; many receivers, redundant sessions,
' one receiver, one 4+ hour observation network adjusted by project manager
USE. in Will be used in modeling, Will be used in modeling,

transformation tool

existing BMs only (with published ortho heights)

all marks, as projects publish new NGS
datasheets with ortho hieghts

for all marks, for all marks,
USE, in results appear as ‘shared solutions’ results appear as NGS datasheets
current generation = not published geodetic control = published geodetic control
datasheets for existing BM datasheets only,

updates “‘SCALED”>"HD HELDZ2” coordinates
USE, in : : : : :
datasheets

see also, mark recovery to update mark descriptions and add photos



https://geodesy.noaa.gov/marks/recovery/
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State Plane Coordinate System of 2022
SPCS2022
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Previous State Plane webinars

e The State Plane Coordinate System: History, Policy, Future
Directions (March 8, 2018)

e Building a State Plane Coordinate System for the Future
(April 12, 2018)

e State Plane Coordinate System Update (March 7, 2019)

* The State Plane Coordinate System of 2022: Making It
Your Way (May 6, 2019, at Geospatial Summit)

 Be a Part of the Change: A Guide to Customizing State
Plane for 2022 (October 10, 2019)



https://geodesy.noaa.gov/web/science_edu/webinar_series/state-plane-coordinates.shtml
https://geodesy.noaa.gov/web/science_edu/webinar_series/state-plane-coordinates-2.shtml
https://geodesy.noaa.gov/web/science_edu/webinar_series/state-plane-coordinates-3.shtml
https://geodesy.noaa.gov/geospatial-summit/2019/presentations/day-1-dennis-spc-of-2022.shtml
https://geodesy.noaa.gov/web/science_edu/webinar_series/guide-customizing-spcs-2022.shtml
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A New State Plane for 2022

e State Plane Coordinate System of 2022 (SPCS2022)

— Referenced to 2022 Terrestrial Reference Frames (TRFs)
— Based on same reference ellipsoid as SPCS 83 (GRS 80)
— Same 3 conformal projection types as SPCS 83 and 27:

Oblique
Mercator
(OM)

Transverse
Mercator
(TM)

Lambert

Conformal
Conic
(LCC)

18
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We @ projected coordinate systems

N

SPCS2022

| Making the Earth flat again
~=one zone at a time
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Overall SPCS2022 characteristics

* Minimize distortion at topo surface, not ellipsoid

* Max of up to 3 zone “layers” allowed
— 1 statewide plus O, 1, or 2 multiple-zone layers
— Most states will have total of 2 layers

* Many states made requests and proposals
— Proposals are for zones designed by the states
— Can include “low-distortion projections” (LDPs)

* NGS will design:

— Statewide zone for every state

— Default zones if no input from stakeholders (most with
same zone extents and projection type as SPCS 83)

— Zones formally requested by states
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State Plane Coordinate System of 2022 (955 zones in 56 states and territories)
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National Geodetic Survey

Positioning America for the Future

State Plane Coordinate System (SPCS)

SPCS is a system of large-scale conformal map projections originally created in the 1930s to support
surveying, engineering, and mapping activities throughout the U.S. and its territories. As a reminder, a map
projection is a systematic transformation of the latitudes and longitudes of locations on the surface of a
sphere or ellipsoid representing the Earth to grid coordinates (x, y or easting. northing values) on a plane.

Since ite QeDre h far NRQ t tA th

National Geodetic Survey

Positioning America for the Future

State Plane Coordinate
System

Preliminary SPC52022 Design Maps

NGS is currently in the process of creating preliminary designs for State Plane Coordinate System of 2022
(8PCS2022) zones. These preliminary designs will likely be very close to those eventually adopted by NGS.
except in cases where U.S. state and territory stakeholders adopt approved alternative designs.

Home

SPCS$2022 Policy
Download Design Maps
Final SPCS2022 Zones
Convert Coordinates
Maps of SPCS 83 and 27
Learn More

Download SPC52022 Design Maps
Continuously updated SPC52022 design map images and associated
map data are available for download.

Example of Downloaded
Design Maps

The maps show linear distortion at the topographic surface for
SPCS2022, along with existing State Plane and Universal Transverse

Have State Plane Mercator (UTM) for comparison.

Questions?
Contact Us

Map data consists of linear distortion rasters and other GIS feature
datasets used to create the map.

Download Download

SPCS2022 Design Maps SPCS2022 Map Data

If zones for your state or territory are not available, please contact the
SPCS Team.

Website Owner: National Geodetic Survey / Last modified by NGS Infocenter May 04 2019

NOS Home = NGS Employees = Privacy Policy = Disclaimer = USA.gov = Ready.gov = Site Map = Contact Webmaster
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Preliminary SPCS2022 @
default design: N
Idaho Natona

Central South Zone Survey

Lambert Conformal Conic projection
North American Terrestrial Reference Frame of 2022

Central parallel: 42°48' N
Cen parallel scale: 1.000 18 (exact)

Areas within 30 ppm distortion
(1:33,333 = £0.16 ft per mile):
97% of population

98% of all cities and towns

66% of entire zone area

Distortion values (ppm)
Entire zone: Cities and
Min, Max = -250, +72 towns:

Range = 322 Min = -27
Mean = -26 Max = +41
Weighted mean = +5 Range = 69

(weighted by population) Mean = +0.1

Linear distortion at topographic
surface (parts per million)
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SPCS2022 zone designs

* All designs so far are PRELIMARY

* Begin finalizing desighs NOW
— Compile and compare all designs
— Ensure consistent and correct

* Get stakeholder input before finalizing
— Solicit input from stakeholders mid-2021

— Finalize after stakeholder input
— Provide preliminary complete parameters now
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About the timing of it all...

» Stakeholder designs due by|3/31/2021
— Finalize all designs by late 2021

* Official release with all of NSRS modernization
— Cannot release prior to NSRS 2022 TRFs
— But complete definitions available sooner

e Other things (by end of 2021...7)
— Machine-readable definitions (e.g., WKT 2)
— SPCS2022 report

— Modify NGS algorithms (e.g., 1-parallel Lambert)
— Check NGS algorithms (refine after 2021...7)
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How can surveyors prepare"

* Research your published control
* pre-1995 will NOT get new coordinates

* Use OPUS Projects to re-observe/process
* Set/occupy RTN Validation Stations (OPUS)
* Record ALL META DATA!

* Get familiar with terms, ask now, be ready
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How can GIS experts prepare7

* Consider how you will store epoch dates
* Maps in ITRF2014 for LLh changes
* download XGEOID for elevation changes

* could make difference maps
* Get familiar with terms, ask now, be ready

* Time dependency - some datasets will be
good with transformations

*Think about how to document
epochs/dates and ALL your meta data!!
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The future is already here —

it's just not very evenly distributed.
- William Gibson

Contact the GPSonBM team: Provide Feedback:
ngs.gpsonbm@noaa.gov ngs.feedback@noaa.gov
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Daniel Determan
Northwest Regional Geodetic
Advisor

dan.determan@noaa.gov

Office: 206-526-6874
Cell: 202-306-6716

https://www.ngs.noaa.gov/ADVISORS/
-use any major search engine: “NGS advisors”
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