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Why is shoreline important?





NASA Earth Observatory composite image acquired by the Suomi NPP satellite between April and October 2012

City Lights of the United States 2012



Bureau of Transportation Statistics
U.S. Import and Export Value by Mode

Maritime

Maritime



NOAA’s Coastal Mapping Program 2012 Socio-
Economic Scoping Study

• Navigation safety
• Shoreline modification
• Environmental protection (including precise coordinates of sensitive and protected areas)
• GIS applications in coastal zone management
• On-shore development
• Recreation
• Fish habitat mapping
• Energy exploration, development and production
• Underwater exploration and construction
• Offshore aquaculture
• Planning and response to natural disasters and environmental emergencies
• Coastal and ocean jurisdiction mapping and dispute prevention and resolution
• Marine spatial planning
• Legal and insurance applications  
• Homeland and port security
• Monitoring sea level change
• Scientific research
• National and international standards
• Archaeology and cultural heritage
• Military activities

“Direct economic benefits alone are 
15 times the cost of the CMP 
program.” 

($35 in direct and secondary benefits)



The Top Ten Costliest U.S. Natural Disasters
1. $166.3 billion - Hurricane Katrina, 2005, 1,833 deaths
2. $128.8 billion – Hurricane Harvey, 2017, > 100 deaths
3. $92.7 billion – Hurricane Maria, 2017, ~ 3000 deaths
4. $76.9 billion - Northridge earthquake, 1994, > 60 deaths
5. $72 billion – Superstorm Sandy, 2012, ~160 deaths
6. $51.5 billion – Hurricane Irma, 2017
7. $49.7 billion - Hurricane Andrew, 1992, 65 deaths
8. $44 billion - Drought and heat wave, 1988, 5,000 to 10,000 deaths
9. $37.3 billion - Midwest floods, 1993, 48 deaths
10. $36 billion - Hurricane Ike, 2008, 112 deaths

Source: MoneyWise, May 29, 2019 (National 
Weather Service and the Insurance Information 

Institute) in 2019 dollars

Hurricane Katrina Photos

Crew boat upside down, half on and half off dock. Louisiana, 
Southeast coastal parishes. 2005 October 15.

Credit: Collection of Wayne and Nancy Weikel, FEMA 
Fisheries Coordinators.

Destruction caused by Hurricane Katrina - a collapsed house, 
downed trees, and downed powerlines. Mississippi. September, 
2005.  Photographer: Barbara Ambrose NOAA/NODC/NCDDC.



Why does shoreline not have a 
well-defined length that can easily 
be measured?



The Coastline of the United States

NOAA’s official value for the total length of U.S. tidal shoreline is 95,471 statute miles, published in 1975 



Chart No 12228 @ 1:40,000 Chart No 12280 @ 1:200,000

Shoreline Length Measurements Based on Scale



Shoreline Length Measurements Based on Fractal Dimensions

Red line compiled at 1:1,000 
scale
Number of vertices: 356
Length: 5,883 meters (+6%)

Blue line compiled at 1:24,000 
scale
Number of vertices: 40
Length 5,574 meters



Why do we have another NOAA 
shoreline with CUSP?



No continuous U.S. 
shoreline exist that 
includes all of the 
following:

 Attributed

 Referenced to a 
tidal datum

 Maintained

 Up to Date

Need for an Updated Continuous Shoreline

shoreline.noaa.gov/



Continually Updated Shoreline Product 
Overview

 Most current shoreline representation

 Referenced to Mean High Water datum where applicable

 Attributed shoreline

 Continuous shoreline

 Frequent updates

 Multiple remote sensing technologies

 NOAA and non-NOAA contemporary sources



Right Timing for a 
Continually Updated Shoreline Product
Fulfills desire for a consistent federal continuous shoreline

 “Map Once, Use Many Times”

 Increase Availability of Commercial Satellite Imagery and 
lidar data

 Increase availability of multiple imagery datasets for 
verification
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What are the sources 
for CUSP?



National Geodetic Survey Shoreline Mapping
Photogrammetic Surveys: Stereoscopic

National shoreline from a 
softcopy compilation



NGS’s Topobathy Lidar Data for 
National Shoreline



Access to DigitalGlobe Minimally Processed Satellite

Worldview-4
Metric Accuracy: Predicted <5 m CE90 without ground control
Panchromatic Nadir: 0.31 m
Multispectral Nadir: 1.24 m

Worldview-3
Metric Accuracy: Predicted <3.5 m CE90 without ground control
Panchromatic nadir: 0.31 m 
Multispectral nadir: 1.24 m 

GeoEye-1
Metric Accuracy: 5 m CE90, 3 m CE90 (measured)
Panchromatic: 41 cm GSD at nadir
Multispectral: 1.65 m GSD at nadir

Worldview-2
Metric Accuracy: Demonstrated <3.5 m CE90 without ground control
Panchromatic: 0.46 m GSD at nadir
Multispectral: 1.85 m

Worldview-1
Metric Accuracy: Demonstrated <4.0 m CE90 without ground control
50 cm Ground Sample Distance (GSD) at nadir

QuickBird
Metric Accuracy: 23 m CE90, 17 m LE90 (without ground control)
Panchromatic: 61 cm GSD at nadir
Multispectral: 2.16 m GSD at nadir



DigitalGlobe EnhancedView Web Hosting Service
Orthorectified Satellite Imagery

CE90 Accuracy 8.4 meters



Automated Feature Extraction

ERDAS IMAGINE Image Segmentation Software Packages:
ERDAS IMAGINE
ENVI Zoom
ESRI
Quantum GIS

Vectors verified with independent 
imagery (stereo or mono)



Current National Geodetic Survey Shoreline Mapping
Lidar Shoreline Extraction

Edit Lidar Point Cloud

VDatum

Contour Shoreline from DEM Quality Control &
Feature Attribution



Digital Coast Coastal Lidar Availability



VDatum Tool



Digital Coast
GUAM Coastal Lidar Data Set



Lidar Derived Shoreline in CUSP



CUSP Attribution

DAT_SET_CR
Data Set Credit of original 
compiled shoreline

SOURCE_ID
Source Identification of feature.

SRC_DATE
Date of source imagery or Lidar
for the feature

HOR_ACC
Horizontal positional accuracy 
(meters)

INFORM
Ancillary Information (e.g. 
Describing or defining a 
feature)

ATTRIBUTE
Breakwater.Bare
Groin.Bare
Jetty.Bare
Man-made
Man-made.Bulkhead Or Sea Wall
Man-made.Bulkhead Or Sea Wall.Ruins
Man-made.Canal.Navigable
Man-made.Canal.Navigable.Approximate
Man-made.Canal.Non-navigable
Man-made.Drydock.Permanent
Man-made.Lock
Man-made.Ramp
Man-made.Rip Rap
Man-made.Slipway
Man-made.Wharf Or Quay
Man-made.Wharf Or Quay.Ruins
Natural
Natural.Apparent.Marsh Or Swamp
Natural.Apparent.Mangrove Or Cypress
Natural.Glacier
Natural.Great Lake Or Lake Or Pond
Natural.Great Lake Or Lake Or Pond.Approximate
Natural.Mean High Water
Natural.Mean High Water.Approximate
Natural.Mean Water Level
Natural.River Or Stream
Natural.River Or Stream.Approximate
Undetermined
Undetermined.Approximate
Undetermined.Estimated

VER_DATE
YYYYMMDD

SRC_RESOLU
Resolution of source (imagery 
or grid) used for compiling 
shoreline.

DATA_SOURC
Aerial Photography
Satellite Imagery
Lidar
IFSAR
SAR
HyperSpectral
Multispectral

EX_METH
Derived
Mono
Stereo

SRC_CITA
Source Citation used for 
compilation

Required Attribute

FIPS_ALPHA
Two- letter FIPS State Alpha 
Code

NOAA_Regio
NOAA Regional 
Collaboration



Elements of CUSP

 Technology dictates map scale  
 1:1,000 scale - Imagery at 0.5 m resolution

 1:10,000 scale – Manual compilation of imagery
 1:1,000 scale – Lidar
 1:10,000 to 1:50,000 scale - IFSAR

 Strive towards 20 meter (95% confidence level) or better horizontal uncertainty

 CUSP generally ends upstream of coastal rivers at approximately 10 miles upstream 
or to the end of the river.

 Attribution generally consistent with the National Wetland Inventory.

 Polyline that is topologically structured



Differences of National Shoreline and CUSP Compilation
National Shoreline CUSP

More accurately tidal-referenced shoreline.  Water 
levels included in Project Completion Report

Where applicable, CUSP will reference a mean-
high water shoreline based on vertical modeling or 
image interpretation using both water-level stations 

and/or shoreline indicators
Focus on supporting Nautical charting applications 

(ports and approaches) 
Includes National Shoreline and additional 

compilation of less navigationally significant areas

Greater generalization of non-navigationally 
significant features like marsh

Attribute of actual shoreline 
Greater detail in Marsh shorelines (connectivity)

Generally at 1:24,000 scale Scales range from 1:1,000 to 1:24,000

Discrete geographic area and dates within survey Continuous and multi-temporal

Includes Shoreline and associated data Only Shoreline

Three or more stages of review Typically one review

Documentation No documentation



Differences of National Shoreline and CUSP Compilation

National Shoreline
Discrete geographic area and dates

CUSP
Continuous



Continually Updated Shoreline Product 
Completed and Data Sources

Approximately 62 % of CUSP shoreline is completed

Jan 2020



Continually Updated Shoreline Product (CUSP) Status

Jan 2020



Continually Updated Shoreline Product 
Age of Shoreline

Jan 2020



Who are the users of CUSP?



Public

Gov

NOAA

Com

Edu

Users Based on Website Views 

Sample: Nov 2017 – Jan 2020

Army
USGS
CA
USDA

University of Hawaii
University of Southern CA
University of Alaska
VIMS



Direct Uses of CUSP within NOAA

 "Provisional" Navigational 
Charts

 Environmental Sensitivity 
Index

 VDatum
 Global Self-consistent, 

Hierarchical, High-resolution 
Geography Database

 Sea Surface Temperature 
Modeling



How do I get CUSP?



Data Layers
Search Capabilities
Web Mapping Service
Metadata (FGDC & 

ISO)
Description of CUSP
Most Recent Releases
Help
Disclaimer

NOAA Shoreline Data Explorer Application
http://www.ngs.noaa.gov/NSDE/



NOAA Shoreline Data Explorer Application

Data Layers:
 CUSP

 National 
Shoreline

 Raster T-Sheets

 Planned 
Shoreline



NOAA Shoreline Data Explorer Application
Download by Rectangle or Region



NOAA Shoreline Data Explorer Application
Download Area Of Interest by Rectangle



NOAA Shoreline Data Explorer Application
Download by Regions



Questions and Additional Information

NOAA Shoreline Data Explorer Application:

http://www.ngs.noaa.gov/NSDE/

http://www.ngs.noaa.gov/CUSP/

Contact:  Doug.Graham@noaa.gov

Future of the NOAA Shoreline Data Explorer Application 
Webinar: Thursday February 20th

http://www.ngs.noaa.gov/NSDE/
http://www.ngs.noaa.gov/CUSP/
mailto:Doug.Graham@noaa.gov
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