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

National Spatial Reference System
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A (very) Brief History of U.S. Horizontal / Geometric Datums

shift: <10 m tens of few few

meters 0.1m 0.01lm 0.0lm  meters)
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CORS Velocity Field: NAD83(2011) epoch 2010.00
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NOAA's National Geodetic Survey Positioning America for the Future
CORS Velocity Field: International Terrestrial Reference Frame 2008
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NGS Ten-Year Strategic Plan: 2013-2023

Vv By 2022, reduce all definitional &
access-related errors in geometric s
reference frame to 1 cm when using
15 min of GNSS data

“Replace NAD83”
(North American Datum 1983)

Vv By 2022, reduce all definitional &
access-related errors in orthometric
heights (“elevation”) in geopotential
reference frame to 2 cm when using
15 min of GNSS data

“Replace NAVD88”
(North American Vertical Datum 1988)
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NAD83 Shortcomings

1 %
0 2.2 m offset ¥ % NAD 83
VS.
ITRFO8 (& WGS84)
L
)

0 CORS vs. passive network consistency challenges
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Future Geometrlc (Iat Iong eHt) Datum

Dby 2022 replace NAD83

@ defined by Continuously Operating ”
Reference Station (CORS) Network

@Aaccessed by GNSS observations
@coordinates & velocities In ITRF & “US datum”

@ passive control (monuments) tied to new datum



Estimated horizontal change from NAD 83 to new geometric datum

ol N

Delta Horizontal = (ITRF 05) minus (NAD 83) at 2020.0



Delta h = h(ITRF 05) minus h(NAD 83) at 2020.0
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NORTH AMERICAL VERTICAL DATUM 1988 (NAVDSS)
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NAVD88 Shortcomings

o Cross-country errors (1-m tilt)
o 0.5 m bias in reference surface vs. global mean sea level geoid

o Subsidence, uplift, freeze/thaw invalidate BM elevations

Approximate Geoid Mismatch in the NAVD88 H=0 surface
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Future Geopotential (Vertical) Datum
@ by 2022 replace NAVD88

@ accessed by GNSS & gravimetric geoid (N)

@ monitor time-varying nature of gravity field

@ most accurate continental gravimetric geoid model, ever
H~h-N

Ellipsoid height, f

Mean
sea level
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Gravity for the Redefinition of the
Amerlcan Vertlcal Datum (GRAV-D)

' e Replace the US Vertical Datum by 2022 with
gravimetric geoid (N) accurate to 1 cm

e 2 cm accurate orthometric heights via GNSS
» Airborne gravity survey of entire country
"2 o Long-term monitoring of geoid change

H=h-N

Earth
surface

&
Geoid height, N 'ﬂ!‘. aen --l-nu..,.‘lllll ;'fﬂ#u;
EEEamEE %f& *.* ‘h‘
I1:'.".'.“
\

G el

| TPNNT, TR WS o ey, P, S e NISEEY, Sy .

b E = B =

Gravity and Heights are
Inseparably connected




Green = FY11 and earlier

Orange =FY12

White = FY13

Blue = FY14 Plan
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Gravity field & steady-state Ocean Circulation Explorer (GOCE)

Track Europe’'s falling, 2,000-pound satellite in real-time
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Approximate predicted change from NAVD 88 to new vertical datum

Approx
orthometric
height change

“+0.1m

M 43m

0 500 1000 Predicted change estimated as NAVD 88 "zero” {'datum} surface
N el kKM minus most recent NGS gravimetric geoid (USGG2009)
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How to Plan for 2022

Move to NAD 83(2011) epoch 2010.00

— conversion tools - NADCON, GEOCON & GEOCON11

Move to NAVD 88

— conversion tool — VERTCON (NGVD29 <> NAVD88)

Move from reliance on passive marks to GNSS

— utilize CORS, OPUS, real-time infrastructure, etc.

Use NGS Online Positioning User Service (OPUS) for GPSBMs

— Improve next geoid model & relationship with new datum

METADATAI!!!!
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» Data access

e Geodetic Toolkit

e Publications

e Height Modernization
 Training opps

» Education resources
e Presentations

e CORS, OPUS, ...
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I\/Iark your calendars ..
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Height Modernization
Western States Regional Webinar

Tuesday, November 19, 2013
10:00 am to 2:00 pm Pacific Time
Remote participation only (internet access required)

Meeting webpage:
http://www.ngs.noaa.gov/corbin/class description/HM WesternRegion.shtml

Online registration:
https://www2 .gotomeeting.com/register/952 765650




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

Frames for the Future

Mew Daturm Definitions for Modernization of the LS.
Mational Spatial Reference System (Fart 1 of 4)

T ool el {wndink; Sy (MG S rieeesd | ongealy o seredmesannd daeer @ o oedy by ans

- e Man NG e, e ples. NGS knpenic e proscadod (b p p e p sl desr
:| [ dorin e replacine of de v el e ol s mll ooy ool v o d Seraeead derindd
ey e e ar 1bhe el danem Subseynsd rradeoseed o MATY RS mch @ MO R LAURCY
i Jurrh A Deeen of |80, o SAL B o SRR A N SR ade proevichr rifepratsd bemtei dhey

| et bt il i (8 Morch Atorrian Vermad  ar Eore dirsrrmni] il properly cilind o o deein
i'il.-.i.— ol BN, o BEALVTVNE) "\-Hr dui DALY X8 (1080) man P o errmmenér ol i el diere mil be v Beribes i

B Tiavrid 1 Wlinileal s dichaa] T e
By David H. Minkel and Michael L, Dennis

Dngicrpyl woh prremmasm ® Th deeas femee i 95 0 0 Cigrergin FIT e Wit ¢ o i o

mencan
S eyor

o Pt B Tt Fasd ﬂhll‘l o Naml Fuiuii

Find the article(s) in the Archives at:
http://www.amerisurv.com
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National Geodetic Survey
Geodetic Advisors

3
: Jo N q SW Region
i (AZ, NV, NM, UT)
7 Bill Stone
/ 4 g Colorado
N ,I:'r 1
g Oregon
o | [ e | s | Mark Armstrong

Sate Coordinafer Stabe A dvisor ard Coordinabar
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Accurate positioning begins
with accurate coordinates
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