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Outline
● NSRS Modernization

● Geospatial Modeling: Geopotential and Geometric Modeling

● Foundation CORS Updates

● VDatum Updates (9:30 - 10:00 am Wednesday) 

● Coastal Mapping Program Updates

● Geodesy Crisis (9:30 - 10:30 am Thursday)

● New Strategic Plan Underway

● Engagement plan
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Geospatial Infrastructure - What does that mean?
Transportation question
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The Circle of Life
A new geoid is born

Image modified from Disney’s Lion King

Why Modernize?
● Current Datums were defined before GPS 

technology and rely on old tech & physical survey 
marks in the ground

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 data to support a 

Climate Ready Nation 
● Provide more Equitable Access across ¼ of the Earth



NSRS Modernization Timeline
Mid - Late 2024: 

● ITRF2020 CORS Coordinate Functions (forecast and hindcast locations) 

● VDatum release for West Gulf coast by 6/2024 

● Contract work begins on Foundation CORS 
(with BIL funds)

● GRAV-D reflights for Gulf Coast and other specific lines

Mid 2024 - Mid 2025: One year roll-out of beta products, “domino style,” on beta 
website

Mid 2025:  Official testing of modernized NSRS continues for at least 6 months

Early 2026:  FGCS vote to make the modernized NSRS the official NSRS
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GRAV-D FO (Follow On)
GRAV-D FO (Follow On)

● Funded by an Interagency Agreement 
with NGA

● Current priority is airborne gravity data 
collection over the Canadian Rockies, 
primarily over British Columbia.

● Data will benefit NGA and NGS gravity 
and geopotential models. 

● Next priority is Yukon and Northwest, 
Territories. 

● Looking a few years into the future it is 
likely that we’ll collect data over Mexico 
as well.



Supports the DGEOID2022 product: How are geoid heights, gravity, 
orthometric heights, potential, and DoV changing over time? (NOAA 
Technical Report 69)

Proposed, preliminary absolute gravity network with geoid rates from GRACE in mm/yr (contour 
interval = 0.1 mm/yr)

Alaska GeMS Validation Survey

Continuous relative gravity 
observations. 

Absolute gravity observation on passive mark.

Geoid Monitoring Service (GeMS)

https://geodesy.noaa.gov/library/pdfs/NOAA_TR_NOS_NGS_0069.pdf
https://geodesy.noaa.gov/library/pdfs/NOAA_TR_NOS_NGS_0069.pdf
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Work Completed in FY2024
New FCORS Recons & Designs
- Fort Davis, TX
- Pie Town, NM
- Horn Point, MD
- Woodford, VA 
- Fan Mountain, VA 
- Corbin, VA 

Existing Stations Operations and Maintenance (O&M)
- VIKH - Saint Croix, USVI
- CHIN - Key West, FL
- FLF1 - Miami, FL
- VAGP - Gloucester Pt, VA

Planned Work for FY2025 
New FCORS Installations

- Fort Davis, TX
- Pie Town, NM
- Horn Point, MD
- Woodford, VA 
- Fan Mountain, VA 
- Virginia Key / Miami, FL
- Utqiagvik/Barrow, AK
- American Samoa

Existing Station Upgrades
- VIKH - Saint Croix, USVI
- CHIN - Key West, FL
- FLF1 - Miami, FL

Existing Station O&M
- Goal - perform twelve

(locations: TBD)

Foundation CORS Update 

- Virginia Key / Miami, FL
- Utqiagvik/Barrow, AK
- Billings, OK
- Cold Bay, AK
- Fairbanks, AK

- CACC - Crescent City, CA
- Six Great Lake Stations (OHMH, 

OHCD, BFNY, OSPA, CALU)

New Standards Developed
- Various braced monument designs (shallow and deep)
- Electrical, lightning protection and grounding designs
- Reconnaissance and O&M
- Receiver configuration  



VDatum Models: Coverage, Projects, Plans



Coastal Mapping Program Highlights
● On track to deliver 7.0% of the national shoreline, updated 

shoreline for 57 ports, and 2000 square miles of topobathy 
lidar

● Continuing to collect inland bathymetry to support NWS/NWC 
with BIL funds (inland riverine projects).

● Ongoing contract efforts in AK supporting impacts from 
Typhoon Merbok

● NOAA King Air collected ~841 shoreline miles at 1:80k

● Completed 6 Projects in 2024 including two partner 
requested Coastal Mapping projects in Alaska! Supporting 
Hydro request (OCS) Kenai to Anchor Point & Mcbride Inlet

AK2107-CM-N: Kenai to Anchor Point



Typhoon Merbok
● USGS $6.39M for topo lidar in Typhoon 

Merbok Disaster Supplemental

● NOAA/USGS combined requirements for 
Norton Sound and expanded existing 
NOAA project

● MOA leveraged NOAA contract for both 
imagery and topo lidar signed May 4, 2023

● Coastal topography, modeling, shoreline 
products planned



Emergency Response Imagery
● Early August: Program/Crew were 

Mission Assigned by FEMA to 
conduct post damage Emergency 
Response imagery collection for 
Hurricane Debby in FL big bend 
region

● Crew flew 3 flights in challenging 
cloudy conditions

● NOAA imagery was utilized to 
identify non-surge related 
flooding/damage assessments that 
were missed by initial model runs

15



Vertical Land Motion 
and possible impacts to 

tidal observations

InSAR Permanent Scatterers 



Addressing the Geodesy Crisis

● Geospatial Modeling Grants

● Geodesy Community of Practice

● Undergraduate Internship Program Pilot



Geospatial Modeling Grants
● NGS awarded ~ $4 million in grant 

funding in response to the Geospatial 
Modeling Grant.

● Projects will directly address the 
nationwide deficiency of geodesists. 

● In addition, these projects will develop 
tools and models to advance the 
modernization of the National Spatial 
Reference System (NSRS)

● PI’s from Scripps and Oregon State at 
HSRP session on March 7th
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Geodesy Community of Practice Update
Participants:

● National Geospatial-Intelligence Agency 
(NGA), Office of Geomatics

● NOAA, National Geodetic Survey (NGS)

● National Aeronautics and Space 
Administration (NASA)

● Department of Interior, United States 
Geological Survey (USGS)

Meetings planned:
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Technical Working Group Synergistic Topics

● April, 2024:  CoP Spring Working Group Leads meeting at NASA HQ in DC
● October, 2024:  CoP Fall Summit, in Boulder, CO



Undergraduate Internship Program Pilot 
● Hired 3 Pathways interns from the Chesapeake,

 VA area

● Coordinated effort between NGS, CO-OPS, 
and OCS

● Program will hire additional interns each year, 
and possibly branch out to other locations in 
the future

● Current students are pursuing degrees in 
Geographic Information Systems (GIS) and 
will be exposed to field and office work across all programs.  



New Research and Strategic Plans

NGS recently 
released a new 

Research Plan and is 
currently working on 
an updated Strategic 

Plan.
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Update coming in 

early 2025



Communicating research results
Beta release of NSRS Modernization data and a limited set of tools by 2025, for at least 6 
months of beta testing, FGCS approval and adoption in 2026

Recent Announcements:
NGS Research Plan and the NGS Research pages are 
publicly available:  geodesy.noaa.gov/RESEARCH/

Many of the NOAA’s National Geodetic Survey’s (NGS) operations start with 
research. NOAA’s NGS research requires a multidisciplinary approach, centered 
around geodesy using satellite observations, rooted in open science and open 
source methods, and driven by stakeholder needs. 

Such applied research requires investigation into the needs for both the short and 
long-term planning horizons to communicate NGS’ research and investment to 
governmental partner agencies, academic collaborators, and commercial industry.

https://geodesy.noaa.gov/web/about_ngs/info/documents/ngs-research-plan-2024-final.pdf


Engagement Events (FY25 Q1-Q2)
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NGS has several upcoming events for sharing information  to 
stakeholders about NSRS Modernization:
● American Geophysical Union (Washington, DC - December 6)

● National Academies’ Transportation Research Board 
(Washington, DC January 2025)

● Coastal GeoTools (Wilmington, NC January 2025)

● ESRI FedUC (Washington, DC February 2025)

● GeoWeek (Denver, February 2025)


