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NSRS Modernization

» Plate-fixed terrestrial reference systems Modeling
» Geopotential model

Marine and riverine geodesy
 GNSS co-location

« GNSS-R

« Datum Unification 0
Space Geodesy

« Satellite Altimetry NOAA Service Flag

 GNSSION/MET

National deformation model
* Vertical Land Motion modeling
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Height relationships

EmpSOEE___..._-———-_..

GNSS co-located
tide gauge

Mean Sea Surface
(Local MSL)

———
_,.-l-"""- e -

1'_,--l--
-
-—""_--——_-—1—-_—---—'—"

.
______




NSRS Modernization - Geometric

The four tectonic plates “fixed” for the 2022 terrestrial reference frames
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The new reference system will be linked to a

global dynamic reference system (i.e., ITRF).

The old The new [
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Height relationships
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A new geopotential datum using a vertical reference system
calculated from gravity observations. The geopotential surface

does not take into account oceanographic processes, such as
tides and currents.

“North American region” _ = —
- 1, of the Earth GGM derlvgd from EIGEN-6¢2 |
model Provided on ICGEM website

This geopotential is of particular importance at the coast
where it is necessary to ensure that geophysical and
oceanographic observations, and resulting coastal
models, can be consistently aligned with terrestrial
applications.
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https://www.gfz-potsdam.de/en/section/global-geomonitoring-and-gravity-field/data-products-services/icgem/
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[ Implementation }

{ High resolution J

Computational
efficiency

{ Water levels ]




3D (Geometric) Datum Orthometric Datum Tidal Datum

NVGD-29 TSS (Topography of the
Sea Surface) MHHW
WGS-84
MHW
ITRF-xx / Wl
SIO/MIT 92 NADS83 NAV LM SL
DTL
NEOS 90 % v VLW
PNEOS 90 MLLW
Geoid models Tide models
GEOID99
GEOIDO3
GEOIDO9

GEOID128B




Welcome to the multiverse of reference systems:

3D (Geometric) Datum Orthometric Datum gal Datum

NAVD-88 TSS (Topography of the
Sea Surface)
WGS-84 MHHW
MHW
ITRF-xx MITL
SIO/MIT 92 ITRF .
DTL
NEOS 90 Zﬂ VLW
PNEOS 90 VILLW
Geoid models Tide models
GEOID99
GEOIDO3
GEOIDO9

GEOID12B




Height relationships
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Referencing the circulation models to Tidal Datum

Will additional observations improve the TSS " rozes
products and the VDatum results overall? mmw‘ . {s]\ .

'//HSI.. 1412m
: Li08mD) 5 MLLW 1,161 m
Using a co-located GNSS water level N [ \II[ Siton o |
Geoid 12

observation it is possible to reference the water - <
level information directly to the ellipsoid with
knowing the deformation model (e.g., tidal

18.586 m (h)

loading) of the benchmark. As such, three key ik o
component are needed to evaluate the total | = Orbomerc heg
propagated uncertainty (TPU) of the e
observation: mees

* Accuracy of the sensor T

+ Geodetic control | Fy A

* Length of observation




Referencing the circulation models to Tidal Datum

Time fPasses
e
Sea Level Rises

As Global Mean Sea Level rises, orthometric height remains constant
APHIC SERVICES REVIEWIPAN




Height relationships
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Height relationships
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e More coverage using the global circulation models D ATU M

e Incorporating the NSRS.

e Interoperability with older versions

e Referencing all sources to the ellipsoid height
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Geometric: Geopotential: Workingin the

Sep 2017 Nov 2017 modernized NSRS:
NOAA TR NOS NGS 62 NOAA TR NOS NGS 64 April 2019
e 41 pages NOAA TR NOS NGS 67

77 pages 0
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