
The National Spatial Reference System's 
Role in Resilience

Nicole Kinsman, PhD
Alaska Regional Advisor
NOAA National Geodetic Survey

Coastal Data and Information Systems for Resilience
March 3, 2021 



Th
e 

N
at

io
na

l S
pa

tia
l R

ef
er

en
ce

 S
ys

te
m

 (N
SR

S)



GNSS-based Access to 
the Modernized NSRS

• CORSs (Foundation + NCN) 
defines frames and maintain 
relationship with ITRS

• GRAV-D Gravimetric Geoid 
provides access to the 
geopotential datum (heights)



Migrating the geoid as GMSL changes

defines frames 
and maintain 
relationship with 
ITRS



2018 Coastal Flooding - Kotzebue, Alaska (Jacquelyn Overbeck/Alaska DGGS)



• Reference Epoch Coordinates
‘stable’ at project scales (5-10 years)

Time-Dependent Coordinates



• Reference Epoch Coordinates
‘stable’ at project scales (5-10 years)

• Survey Epoch Coordinates    
reflective of narrow window in time

Time-Dependent Coordinates
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• Coordinate Function (at CORS)



NGS Use Cases: Transitioning Data, Flood Mapping

• Transitioning from NAVD 88 to NAPGD2022

• Empowering professionals with enhanced tools for 
existing FEMA National Flood Insurance Program 
(NFIP) and other inundation workflows:

• Elevation Certificate surveys
• Transformation of data by FEMA Mapping Partners

• Improve hydraulic modeling with gravimetric geoid

• Fully leveraging modernized NSRS in coastal 
applications or a Coastal Data Information System

Vertical offset of 
more than 1 meter



Modernized NSRS 
Opportunities

With: 
• Foundation CORS in place, 
• GRAV-D completed, and 
• a modernized NSRS that is supported by 

user-friendly processing, visualization, 
and transformation tools like VDatum

Imagine:
• Operationalizing this type of analysis 

at different timescale nationwide to 
support detailed vertical land models

• Validating IfSAR-based land 
deformation products and coastal  
decision support tools



/CORS

November 2011 Coastal Flooding - Golovin, Alaska (Toby Anungazuk)



Recommendations

• Advance NSRS Modernization projects (Foundation CORS, GRAV-D)

• Outreach and education to prepare NSRS users

• Continue to provide technical assistance to FEMA and other partners to explore 
full leveraging of time-dependent NSRS features through data-driven case studies
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