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      Computer Software for Calculating Shoreline Change (or positional change of a boundary over time)


The Digital Shoreline Analysis System (DSAS) v5 software is an add-in to Esri ArcGIS desktop (10.4-10.7+) that enables a user to calculate rate-of-change statistics from multiple historical shoreline positions. It provides an automated method for establishing measurement locations, performs rate calculations, provides the statistical data necessary to assess rate robustness, and includes a beta model of shoreline forecasting with the option to generate 10 and/or 20-year shoreline horizons and uncertainty bands. A user-friendly interface guides the user through the major steps of shoreline change analysis. An in-depth user guide and video tutorials are available that provide detailed instruction on the DSAS workflow including: how to define a reference baseline for measurements, the steps needed to generate automated measurement transects and metadata based on user-specified parameters, guidelines on how to manually add or edit existing transects, and an explanation of the visualization options to display calculated rates of shoreline change and other statistical information.


  



  



  
          
      
          
          


    
      DSAS Software
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      DSAS software is used to calculate shoreline or boundary change over time. To download the free Add-in, click below:


  



      

    
      Download Software

  



      


      


          
      
          
          


    
      DSAS User Guide
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      The newest DSAS v5.1 user guide provides detailed instructions for the implementation of DSAS software.


  



      

    
      Download User Guide

  



      


      


          
      
          
          


    
      DSAS Help Videos

  



      

    
      Introduction video to DSAS system requirements and installation and a demonstration video to help end users produce rates of shoreline change.


Questions? Contact: DSAS_help@usgs.gov
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	DSAS Basic Workflow
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Current Version for ArcGIS 10.4- 10.7+

DSAS version 5.1 was released in November 2021 and is publicly available here.  Click on the file "DSASAddin_v5.1.zip"" to download the Esri add-in file. The supporting  DSAS version 5.1 User Guide (found here) contains Installation procedures, system requirements, and detailed instructions for use. Available help resources include an instructional video for System Requirements and Installation, as well as a tutorial detailing a Sample Data Workflow. For additional questions please contact DSAS_help@usgs.gov

PLEASE NOTE:  The USGS End of Life (EOL) date for ArcMap is February 1, 2024, as there will no longer be software updates and patches released from Esri.  Without access after that date, we will only be able to provide limited support for DSAS v5 which is compatible with ArcMap, not ArcPro.  We are in development for a new stand-alone version of DSAS and will provide support when it is released.



 

DSAS version compatibility with ArcGIS and Windows


	DSAS version	Arc compatible	Windows version compatible
	 	ArcPro*	At this time, DSAS is not compatible with ArcPro. However, ArcMap Desktop and ArcPro can be installed and run at the same time allowing DSAS to function.
	v5.1	v10.4 to v10.7	Windows 7, Windows 10
	v5.0	v10.4 and 10.5	Windows 7, Windows 10
	v4.4	v10.4 and 10.5	Windows XP, Vista and Windows 7
	v4.3	v10.0 to v10.3	
Windows XP, Vista and Windows 7


	v4.2	v9.2 and 9.3.x	Windows XP, Vista



* The USGS DSAS development team is aware that ArcMap Desktop is nearing the end of its supported life. We are currently considering multiple options for future development of DSAS.

 

What’s new in DSAS v5.1

	
Bias Feature: The optional proxy-datum bias information will no longer be stored as a table: it is now stored and accessed by DSAS through a polyline feature class.  


	
Update to location of land relative to baseline data: In the Default Parameters window, Baseline Settings tab, there is a new visualization symbol to assist users in identifying the orientation of land relative to baseline data, left (L) or right (R). 




What's new in DSAS v5.0

This update builds on the capabilities of the previous version—DSAS v5.0 (Himmelstoss and others, 2018). Updates from the original in version 5.1 include the following:

	
Advanced baseline placement options: Baselines located onshore, offshore, midshore (new!) or any combination of baseline orientations are now accepted. 


	
Attribute Automator: a tool for easily adding required and optional attribute fields to shoreline and baseline data. 


	
Rates returned as feature class: rate information is automatically spatially joined to DSAS transects for faster visualization. 


	
Data visualization: rates of change are added to the map view with pre-set color ramps for rapid display and interpretation of results. 


	
Beta shoreline forecasting: future shoreline horizons calculated with uncertainty bands for advanced interpretation of forecasted changes.  


	
Summary report: a text file is generated each time rate calculations are run capturing all DSAS settings, input data used for analysis, and a detailed summary of statistics including overall averages, maximum and minimum, as well as averaged erosion and accretion. 




Questions about DSAS?

There are many great resources to help navigate DSAS. We recommend starting with the User Guide, and taking the time to watch the available help videos. Downloading sample data in conjunction with the available guides is great way to familiarize yourself with DSAS. For additional questions or issues, feel free to contact us at DSAS_help@usgs.gov.

Introduction

DSAS generates transects that are cast perpendicular to the reference baseline to intersect shorelines at a user-specified spacing alongshore.  DSAS v5 supports a baseline located anywhere—offshore, onshore, in the middle of the shoreline data (midshore), or a combination of baseline placements. 
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DSAS generates transects that are cast perpendicular to the reference baseline at a user-specified spacing alongshore.  There are no restrictions on where the reference baseline is drawn, it may be positioned completely to one side of the shoreline data or be placed between the historical shoreline positions.  DSAS measures the distance between the baseline and each shoreline intersection along a transect, and combines date information, and positional uncertainty for each shoreline, to generate the following change metrics:

Distance measurements:

	
Shoreline Change Envelope (SCE) 


	
Net Shoreline Movement (NSM)




Statistics:

	
End Point Rate (EPR)


	
Linear Regression Rate (LRR)


	
Weighted Linear Regression Rate (WLR)




Supplemental statistics for Linear and Weighted regression:

	
Confidence Interval (LCI/WCI)


	
Standard Error (LSE/WSE)


	
R-squared (LR2/WR2)




The results of all calculations are output to a new rate feature class with the option to visualize results to a default binning standard or to scale to the extent of the data. Transect length can be autodetected and clipped to the shoreline data extent. Users also have the option to generate a summary text file with averages for the rates calculated.
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New to DSAS v5, data visualization allows the user to choose the way DSAS displays rate information. Options (shown above)  include (A) fixed scale and (B) scaled to data options. Examples of NSM (C) and SCE (D) are also displayed. The data itself has not changed – only the scaling and statistic selected through the DSAS “Data Visualization” tool.

 

History

DSAS has been a central component of the U.S. Geological Survey’s Coastal Change Hazards project, providing a robust suite of regression rates in a standardized and easily repeatable method that can be executed on large volumes of data collected at a national scale.  The DSAS software is intended to facilitate the shoreline change-calculation process and to provide rate-of-change information and the statistical data necessary to establish the reliability of the calculated results. The software is also suitable for any generic application that calculates positional change over time, such as assessing change of glacier limits in sequential aerial photos, river edge boundaries, or land-cover changes.  National and state governments worldwide have used the tool in support of resource management and critical coastal decision-making.

The DSAS software was originally developed in the early 1990’s and has undergone continuous refinement. DSAS version 1.0 (1992) was written in the C and awk programming languages for use with the MapGrafix and ArcInfo Geographic Information Systems. DSAS version 2.0 was written in Avenue for ArcView 3.x. DSAS version 3.x (ArcGIS 9), DSAS version 4.2 (ArcGIS 9) and DSAS version 4.3.4730 (ArcGIS 10) were written in VB.NET using the ArcObjects Object Library for ArcGIS. Each version of DSAS includes many improvements that are described in the documentation. Typically, we concentrate our efforts on improving the rate-of-change statistics and the user interface.

Past (unsupported) DSAS versions are publically available as follows:

Version 4: https://cmgds.marine.usgs.gov/publications/DSAS/of2008-1278/

Version 3: https://cmgds.marine.usgs.gov/publications/DSAS/of2005-1304/ 

Version 2: https://cmgds.marine.usgs.gov/publications/DSAS/of03-76/

Version 1: https://pubs.usgs.gov/of/1992/0355/report.pdf

Utilities

Uninstall patch for DSAS version 4.x

This patch is ONLY for DSAS version 4.0-4.3, and for users who uninstalled ArcGIS 9.x before uninstalling DSAS version 4.x. Please note, when upgrading to a new version of ArcGIS, it is best to first uninstall custom ArcGIS extensions (such as DSAS). DSAS was developed using standard Esri-recommended methodology, but unfortunately cannot be removed if ArcGIS has already been uninstalled from the system. If ArcGIS 9.x was uninstalled (typical during a version update to ArcGIS 10) before uninstalling DSAS, the Esri libraries DSAS requires to unregister itself are no longer available. For users who find themselves unable to uninstall DSAS, use this patch.

Conversion utility for DSAS version 2.x

DSAS transects created in DSAS version 2.x (for ArcView 3.x) can now be imported for use in DSAS version 4 using the stand-alone utility available for download here
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      Below are data releases associated with the DSAS project.


  



  



  
         
  



  
  
  

  
                              
  
  
    
      Label


    

    
  










      

      
  

      
    
            November 19, 2021


        
              
                Puerto Rico shoreline change: A GIS compilation of shorelines, baselines, intersects, and change rates calculated using the Digital Shoreline Analysis system version 5.1 (ver. 2.0, March 2023)

              
          

    

    
      The U.S. Geological Survey (USGS) maintains shoreline positions for the United States coasts from both older sources, such as aerial photographs or topographic surveys, and contemporary sources, such as lidar-point clouds and digital elevation models. These shorelines are compiled and analyzed in the USGS Digital Shoreline Analysis System (DSAS), version 5.1 software to calculate rates of change.
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      Woods Hole Coastal and Marine Science Center

  



  





    
    
            November 19, 2021


        
              
                A GIS Compilation of Vector Shorelines and Shoreline Classification for Puerto Rico from 1970 and 2010

              
          

    

    
      The U.S. Geological Survey (USGS) maintains shoreline positions for the United States coasts from both older sources, such as aerial photos or topographic surveys, as well as contemporary sources like lidar point clouds and digital elevation models (DEMs). These shorelines are compiled and analyzed in the Digital Shoreline Analysis System (DSAS) software to compute rates of change. It is useful to
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      Coastal and Marine Hazards and Resources Program, Woods Hole Coastal and Marine Science Center
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                A GIS Compilation of Vector Shorelines for Puerto Rico from 2015 to 2018

              
          

    

    
      The U.S. Geological Survey (USGS) maintains shoreline positions for the United States coasts from both older sources, such as aerial photographs or topographic surveys, and contemporary sources, such as lidar-point clouds and digital elevation models. These shorelines are compiled and analyzed in the Digital Shoreline Analysis System software to compute their rates of change. Keeping a record of h
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                Historical Shorelines for Puerto Rico from 1901 to 1987

              
          

    

    
      The U.S. Geological Survey (USGS) maintains shoreline positions for the United States coasts from both older sources, such as aerial photograph or topographic surveys, and contemporary sources, such as lidar-point clouds and digital elevation models. These shorelines are compiled and analyzed in the Digital Shoreline Analysis System software (v5.1) to compute their rates of change. Keeping a recor
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      Coastal and Marine Hazards and Resources Program, Woods Hole Coastal and Marine Science Center
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                USGS National Shoreline Change: A GIS compilation of Updated Vector Shorelines (1800s - 2010s) and Associated Shoreline Change Data for the Georgia and Florida Coasts.

              
          

    

    
      During Hurricane Irma in September 2017, Florida and Georgia experienced significant impacts to beaches, dunes, barrier islands, and coral reefs. Extensive erosion and coral losses result in increased immediate and long-term hazards to shorelines that include densely populated regions. These hazards put critical infrastructure at risk to future flooding and erosion and may cause economic losses. T
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                Preliminary estimates of forecasted shoreline positions and associated uncertainties for Florida and Georgia

              
          

    

    
      During Hurricane Irma, Florida and Georgia experienced substantial impacts to beaches, dunes, barrier islands, and coral reefs. Extensive erosion and coral losses from hurricanes result in increased vulnerability of coastal regions, including densely populated areas. Erosion may put critical infrastructure at risk of future flooding and may cause economic loss. The U.S. Geological Survey (USGS) Co
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      Natural Hazards Mission Area, Coastal and Marine Hazards and Resources Program, Woods Hole Coastal and Marine Science Center
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                Massachusetts Shoreline Change Project, 2021 Update: A GIS Compilation of Shoreline Change Rates Calculated Using Digital Shoreline Analysis System Version 5.1, With Supplementary Intersects and Baselines for Massachusetts

              
          

    

    
      The Massachusetts Office of Coastal Zone Management launched the Shoreline Change Project in 1989 to identify erosion-prone areas of the coast and support local land-use decisions. Trends of shoreline position over long and short-term timescales provide information to landowners, managers, and potential buyers about possible future impacts to coastal resources and infrastructure.  In 2001, a 1994

  



        
    
    

    

    

      By

    
      Woods Hole Coastal and Marine Science Center

  



  





    
    
            September 1, 2021


        
              
                Massachusetts Shoreline Change Project: A GIS Compilation of Vector Shorelines (1844-2018)

              
          

    

    
      The U.S. Geological Survey, in cooperation with the Massachusetts Office of Coastal Zone Management compiled Massachusetts vector shorelines into an updated dataset for the Office's Shoreline Change Project. The Shoreline Change Project started in 1989 to identify erosion-prone areas of the Massachusetts coast by compiling a database of historical shoreline positions. Trends of shoreline position
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                Massachusetts Shoreline Change Project: A GIS Compilation of Vector Shorelines for the 2018 update

              
          

    

    
      The Massachusetts Office of Coastal Zone Management launched the Shoreline Change Project in 1989 to identify erosion-prone areas of the coast. The shoreline position and change rate are used to inform management decisions regarding the erosion of coastal resources. In 2001, a 1994 shoreline was added to calculate both long- and short-term shoreline change rates at 40-meter intervals along ocean-f
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      Below are multimedia items associated with this project.
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  Introduction to DSAS v5.0: Sample Data Workflow
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Introduction to DSAS v5.0: Sample Data Workflow
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  Introduction to DSAS v5.0: Sample Data Workflow


    
      This video demonstrates use of the Digital Shoreline Analysis System (DSAS) v5.0 to produce rates of shoreline change. For more information please visit the DSAS project page: https://woodshole.er.usgs.gov/project-pages/DSAS/ 
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  Introduction to DSAS v5.0: System Requirements and Installation


    
      This video reviews the requirements and instructions for installing the Digital Shoreline Analysis System (DSAS) v5.0. For more information please visit the DSAS project page: https://woodshole.er.usgs.gov/project-pages/DSAS/ 
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      This video reviews the requirements and instructions for installing the Digital Shoreline Analysis System (DSAS) v5.0. For more information please visit the DSAS project page: https://woodshole.er.usgs.gov/project-pages/DSAS/ 
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       Example of a section of DSAS summary report highlighting the use of DSAS_group to organize output statistics.
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       Example of a section of DSAS summary report highlighting the use of DSAS_group to organize output statistics.
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  Data visualization with scaled options applied


    
      Data visualization with (A) fixed and (B) scaled options applied. Examples of NSM and SCE are also displayed (C and D respectively). The data itself has not changed – only the scaling and statistic selected through the DSAS Data Visualization tool.
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      Data visualization with (A) fixed and (B) scaled options applied. Examples of NSM and SCE are also displayed (C and D respectively). The data itself has not changed – only the scaling and statistic selected through the DSAS Data Visualization tool.
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  Displaying fixed bin options for rates of change


    
      Displaying fixed bin options (left) for rates of change for an example dataset (LRR, EPR, WLR), and scaled to data (right) (NSM).
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      Displaying fixed bin options (left) for rates of change for an example dataset (LRR, EPR, WLR), and scaled to data (right) (NSM).
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      Below are publications associated with this project.
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                Digital Shoreline Analysis System (DSAS) version 5.0 user guide

              
          

    

    
      OverviewThe Digital Shoreline Analysis System (DSAS) is a freely available software application that works within the Esri Geographic Information System (ArcGIS) software. DSAS computes rate-of-change statistics for a time series of shoreline vector data. DSAS version 5.0 (v5.0) was released in December 2018 and has been tested for compatibility with ArcGIS versions 10.4 and 10.5. It is supported
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                U.S. Geological Survey national shoreline change— Summary statistics for updated vector shorelines (1800s–2010s) and associated shoreline change data for the Georgia and Florida coasts

              
          

    

    
      Rates of shoreline change have been updated for the open-ocean sandy coastlines of Georgia and Florida as part of the U.S. Geological Survey’s Coastal Change Hazards programmatic focus. This work was formerly within the National Assessment of Shoreline Change project. Shorelines were compiled from the original report published in 2005, recent update reports, and additional light detection and rang
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                Digital Shoreline Analysis System (DSAS) version 5.1 user guide

              
          

    

    
      The Digital Shoreline Analysis System version 5 software is an add-in to Esri ArcGIS Desktop version 10.4–10.7 that enables a user to calculate rate-of-change statistics from a time series of vector shoreline positions. The Digital Shoreline Analysis System provides an automated method for establishing measurement locations, performs rate calculations, provides the statistical data necessary to as
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                The Digital Shoreline Analysis System (DSAS) Version 4.0 - An ArcGIS extension for calculating shoreline change

              
          

    

    
      The Digital Shoreline Analysis System (DSAS) version 4.0 is a software extension to ESRI ArcGIS v.9.2 and above that enables a user to calculate shoreline rate-of-change statistics from multiple historic shoreline positions. A user-friendly interface of simple buttons and menus guides the user through the major steps of shoreline change analysis. Components of the extension and user guide include
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                The Digital Shoreline Analysis System (DSAS) version 3.0, an ArcGIS extension for calculating historic shoreline cange

              
          

    

    
      No abstract available. 
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                Historical shoreline mapping (II): Application of the Digital Shoreline Mapping and Analysis Systems (DSMS/DSAS) to shoreline change mapping in Puerto Rico

              
          

    

    
      A new, state-of-the-art method for mapping historical shorelines from maps and aerial photographs, the Digital Shoreline Mapping System (DSMS), has been developed. The DSMS is a freely available, public domain software package that meets the cartographic and photogrammetric requirements of precise coastal mapping, and provides a means to quantify and analyze different sources of error in the mappi
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                Historical shoreline mapping (I): improving techniques and reducing positioning errors

              
          

    

    
      A critical need exists among coastal researchers and policy-makers for a precise method to obtain shoreline positions from historical maps and aerial photographs. A number of methods that vary widely in approach and accuracy have been developed to meet this need. None of the existing methods, however, address the entire range of cartographic and photogrammetric techniques required for accurate coa
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      Below are links to software associated with the DSAS project.
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                Digital Shoreline Analysis System v5.1

              
          

    

    
      The Digital Shoreline Analysis System version 5.1 software is an add-in to Esri ArcGIS Desktop version 10.4–10.7 that enables a user to calculate rate-of-change statistics from a time series of vector shoreline positions.


  



        
    
    

    

    

      By

    
      Coastal and Marine Hazards and Resources Program, Woods Hole Coastal and Marine Science Center

  



  





    
    
            January 31, 2019


        
              
                Digital Shoreline Analysis System

              
          

    

    
      Digital Shoreline Analysis System version 5.0
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      Computer Software for Calculating Shoreline Change (or positional change of a boundary over time)


The Digital Shoreline Analysis System (DSAS) v5 software is an add-in to Esri ArcGIS desktop (10.4-10.7+) that enables a user to calculate rate-of-change statistics from multiple historical shoreline positions. It provides an automated method for establishing measurement locations, performs rate calculations, provides the statistical data necessary to assess rate robustness, and includes a beta model of shoreline forecasting with the option to generate 10 and/or 20-year shoreline horizons and uncertainty bands. A user-friendly interface guides the user through the major steps of shoreline change analysis. An in-depth user guide and video tutorials are available that provide detailed instruction on the DSAS workflow including: how to define a reference baseline for measurements, the steps needed to generate automated measurement transects and metadata based on user-specified parameters, guidelines on how to manually add or edit existing transects, and an explanation of the visualization options to display calculated rates of shoreline change and other statistical information.


  



  



  
          
      
          
          


    
      DSAS Software
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      DSAS software is used to calculate shoreline or boundary change over time. To download the free Add-in, click below:


  



      

    
      Download Software

  



      


      


          
      
          
          


    
      DSAS User Guide
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      The newest DSAS v5.1 user guide provides detailed instructions for the implementation of DSAS software.


  



      

    
      Download User Guide

  



      


      


          
      
          
          


    
      DSAS Help Videos

  



      

    
      Introduction video to DSAS system requirements and installation and a demonstration video to help end users produce rates of shoreline change.


Questions? Contact: DSAS_help@usgs.gov


  



      
	Installing DSAS
	DSAS Basic Workflow
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Current Version for ArcGIS 10.4- 10.7+

DSAS version 5.1 was released in November 2021 and is publicly available here.  Click on the file "DSASAddin_v5.1.zip"" to download the Esri add-in file. The supporting  DSAS version 5.1 User Guide (found here) contains Installation procedures, system requirements, and detailed instructions for use. Available help resources include an instructional video for System Requirements and Installation, as well as a tutorial detailing a Sample Data Workflow. For additional questions please contact DSAS_help@usgs.gov

PLEASE NOTE:  The USGS End of Life (EOL) date for ArcMap is February 1, 2024, as there will no longer be software updates and patches released from Esri.  Without access after that date, we will only be able to provide limited support for DSAS v5 which is compatible with ArcMap, not ArcPro.  We are in development for a new stand-alone version of DSAS and will provide support when it is released.



 

DSAS version compatibility with ArcGIS and Windows


	DSAS version	Arc compatible	Windows version compatible
	 	ArcPro*	At this time, DSAS is not compatible with ArcPro. However, ArcMap Desktop and ArcPro can be installed and run at the same time allowing DSAS to function.
	v5.1	v10.4 to v10.7	Windows 7, Windows 10
	v5.0	v10.4 and 10.5	Windows 7, Windows 10
	v4.4	v10.4 and 10.5	Windows XP, Vista and Windows 7
	v4.3	v10.0 to v10.3	
Windows XP, Vista and Windows 7


	v4.2	v9.2 and 9.3.x	Windows XP, Vista



* The USGS DSAS development team is aware that ArcMap Desktop is nearing the end of its supported life. We are currently considering multiple options for future development of DSAS.

 

What’s new in DSAS v5.1

	
Bias Feature: The optional proxy-datum bias information will no longer be stored as a table: it is now stored and accessed by DSAS through a polyline feature class.  


	
Update to location of land relative to baseline data: In the Default Parameters window, Baseline Settings tab, there is a new visualization symbol to assist users in identifying the orientation of land relative to baseline data, left (L) or right (R). 




What's new in DSAS v5.0

This update builds on the capabilities of the previous version—DSAS v5.0 (Himmelstoss and others, 2018). Updates from the original in version 5.1 include the following:

	
Advanced baseline placement options: Baselines located onshore, offshore, midshore (new!) or any combination of baseline orientations are now accepted. 


	
Attribute Automator: a tool for easily adding required and optional attribute fields to shoreline and baseline data. 


	
Rates returned as feature class: rate information is automatically spatially joined to DSAS transects for faster visualization. 


	
Data visualization: rates of change are added to the map view with pre-set color ramps for rapid display and interpretation of results. 


	
Beta shoreline forecasting: future shoreline horizons calculated with uncertainty bands for advanced interpretation of forecasted changes.  


	
Summary report: a text file is generated each time rate calculations are run capturing all DSAS settings, input data used for analysis, and a detailed summary of statistics including overall averages, maximum and minimum, as well as averaged erosion and accretion. 




Questions about DSAS?

There are many great resources to help navigate DSAS. We recommend starting with the User Guide, and taking the time to watch the available help videos. Downloading sample data in conjunction with the available guides is great way to familiarize yourself with DSAS. For additional questions or issues, feel free to contact us at DSAS_help@usgs.gov.

Introduction

DSAS generates transects that are cast perpendicular to the reference baseline to intersect shorelines at a user-specified spacing alongshore.  DSAS v5 supports a baseline located anywhere—offshore, onshore, in the middle of the shoreline data (midshore), or a combination of baseline placements. 
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DSAS generates transects that are cast perpendicular to the reference baseline at a user-specified spacing alongshore.  There are no restrictions on where the reference baseline is drawn, it may be positioned completely to one side of the shoreline data or be placed between the historical shoreline positions.  DSAS measures the distance between the baseline and each shoreline intersection along a transect, and combines date information, and positional uncertainty for each shoreline, to generate the following change metrics:

Distance measurements:

	
Shoreline Change Envelope (SCE) 


	
Net Shoreline Movement (NSM)




Statistics:

	
End Point Rate (EPR)


	
Linear Regression Rate (LRR)


	
Weighted Linear Regression Rate (WLR)




Supplemental statistics for Linear and Weighted regression:

	
Confidence Interval (LCI/WCI)


	
Standard Error (LSE/WSE)


	
R-squared (LR2/WR2)




The results of all calculations are output to a new rate feature class with the option to visualize results to a default binning standard or to scale to the extent of the data. Transect length can be autodetected and clipped to the shoreline data extent. Users also have the option to generate a summary text file with averages for the rates calculated.
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New to DSAS v5, data visualization allows the user to choose the way DSAS displays rate information. Options (shown above)  include (A) fixed scale and (B) scaled to data options. Examples of NSM (C) and SCE (D) are also displayed. The data itself has not changed – only the scaling and statistic selected through the DSAS “Data Visualization” tool.

 

History

DSAS has been a central component of the U.S. Geological Survey’s Coastal Change Hazards project, providing a robust suite of regression rates in a standardized and easily repeatable method that can be executed on large volumes of data collected at a national scale.  The DSAS software is intended to facilitate the shoreline change-calculation process and to provide rate-of-change information and the statistical data necessary to establish the reliability of the calculated results. The software is also suitable for any generic application that calculates positional change over time, such as assessing change of glacier limits in sequential aerial photos, river edge boundaries, or land-cover changes.  National and state governments worldwide have used the tool in support of resource management and critical coastal decision-making.

The DSAS software was originally developed in the early 1990’s and has undergone continuous refinement. DSAS version 1.0 (1992) was written in the C and awk programming languages for use with the MapGrafix and ArcInfo Geographic Information Systems. DSAS version 2.0 was written in Avenue for ArcView 3.x. DSAS version 3.x (ArcGIS 9), DSAS version 4.2 (ArcGIS 9) and DSAS version 4.3.4730 (ArcGIS 10) were written in VB.NET using the ArcObjects Object Library for ArcGIS. Each version of DSAS includes many improvements that are described in the documentation. Typically, we concentrate our efforts on improving the rate-of-change statistics and the user interface.

Past (unsupported) DSAS versions are publically available as follows:

Version 4: https://cmgds.marine.usgs.gov/publications/DSAS/of2008-1278/

Version 3: https://cmgds.marine.usgs.gov/publications/DSAS/of2005-1304/ 

Version 2: https://cmgds.marine.usgs.gov/publications/DSAS/of03-76/

Version 1: https://pubs.usgs.gov/of/1992/0355/report.pdf

Utilities

Uninstall patch for DSAS version 4.x

This patch is ONLY for DSAS version 4.0-4.3, and for users who uninstalled ArcGIS 9.x before uninstalling DSAS version 4.x. Please note, when upgrading to a new version of ArcGIS, it is best to first uninstall custom ArcGIS extensions (such as DSAS). DSAS was developed using standard Esri-recommended methodology, but unfortunately cannot be removed if ArcGIS has already been uninstalled from the system. If ArcGIS 9.x was uninstalled (typical during a version update to ArcGIS 10) before uninstalling DSAS, the Esri libraries DSAS requires to unregister itself are no longer available. For users who find themselves unable to uninstall DSAS, use this patch.

Conversion utility for DSAS version 2.x

DSAS transects created in DSAS version 2.x (for ArcView 3.x) can now be imported for use in DSAS version 4 using the stand-alone utility available for download here
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      Below are data releases associated with the DSAS project.


  



  



  
         
  



  
  
  

  
                              
  
  
    
      Label


    

    
  










      

      
  

      
    
            November 19, 2021


        
              
                Puerto Rico shoreline change: A GIS compilation of shorelines, baselines, intersects, and change rates calculated using the Digital Shoreline Analysis system version 5.1 (ver. 2.0, March 2023)

              
          

    

    
      The U.S. Geological Survey (USGS) maintains shoreline positions for the United States coasts from both older sources, such as aerial photographs or topographic surveys, and contemporary sources, such as lidar-point clouds and digital elevation models. These shorelines are compiled and analyzed in the USGS Digital Shoreline Analysis System (DSAS), version 5.1 software to calculate rates of change.
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                A GIS Compilation of Vector Shorelines and Shoreline Classification for Puerto Rico from 1970 and 2010

              
          

    

    
      The U.S. Geological Survey (USGS) maintains shoreline positions for the United States coasts from both older sources, such as aerial photos or topographic surveys, as well as contemporary sources like lidar point clouds and digital elevation models (DEMs). These shorelines are compiled and analyzed in the Digital Shoreline Analysis System (DSAS) software to compute rates of change. It is useful to
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                A GIS Compilation of Vector Shorelines for Puerto Rico from 2015 to 2018

              
          

    

    
      The U.S. Geological Survey (USGS) maintains shoreline positions for the United States coasts from both older sources, such as aerial photographs or topographic surveys, and contemporary sources, such as lidar-point clouds and digital elevation models. These shorelines are compiled and analyzed in the Digital Shoreline Analysis System software to compute their rates of change. Keeping a record of h
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                Historical Shorelines for Puerto Rico from 1901 to 1987

              
          

    

    
      The U.S. Geological Survey (USGS) maintains shoreline positions for the United States coasts from both older sources, such as aerial photograph or topographic surveys, and contemporary sources, such as lidar-point clouds and digital elevation models. These shorelines are compiled and analyzed in the Digital Shoreline Analysis System software (v5.1) to compute their rates of change. Keeping a recor
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                USGS National Shoreline Change: A GIS compilation of Updated Vector Shorelines (1800s - 2010s) and Associated Shoreline Change Data for the Georgia and Florida Coasts.

              
          

    

    
      During Hurricane Irma in September 2017, Florida and Georgia experienced significant impacts to beaches, dunes, barrier islands, and coral reefs. Extensive erosion and coral losses result in increased immediate and long-term hazards to shorelines that include densely populated regions. These hazards put critical infrastructure at risk to future flooding and erosion and may cause economic losses. T
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                Preliminary estimates of forecasted shoreline positions and associated uncertainties for Florida and Georgia

              
          

    

    
      During Hurricane Irma, Florida and Georgia experienced substantial impacts to beaches, dunes, barrier islands, and coral reefs. Extensive erosion and coral losses from hurricanes result in increased vulnerability of coastal regions, including densely populated areas. Erosion may put critical infrastructure at risk of future flooding and may cause economic loss. The U.S. Geological Survey (USGS) Co
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                Massachusetts Shoreline Change Project, 2021 Update: A GIS Compilation of Shoreline Change Rates Calculated Using Digital Shoreline Analysis System Version 5.1, With Supplementary Intersects and Baselines for Massachusetts

              
          

    

    
      The Massachusetts Office of Coastal Zone Management launched the Shoreline Change Project in 1989 to identify erosion-prone areas of the coast and support local land-use decisions. Trends of shoreline position over long and short-term timescales provide information to landowners, managers, and potential buyers about possible future impacts to coastal resources and infrastructure.  In 2001, a 1994
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                Massachusetts Shoreline Change Project: A GIS Compilation of Vector Shorelines (1844-2018)

              
          

    

    
      The U.S. Geological Survey, in cooperation with the Massachusetts Office of Coastal Zone Management compiled Massachusetts vector shorelines into an updated dataset for the Office's Shoreline Change Project. The Shoreline Change Project started in 1989 to identify erosion-prone areas of the Massachusetts coast by compiling a database of historical shoreline positions. Trends of shoreline position
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                Massachusetts Shoreline Change Project: A GIS Compilation of Vector Shorelines for the 2018 update

              
          

    

    
      The Massachusetts Office of Coastal Zone Management launched the Shoreline Change Project in 1989 to identify erosion-prone areas of the coast. The shoreline position and change rate are used to inform management decisions regarding the erosion of coastal resources. In 2001, a 1994 shoreline was added to calculate both long- and short-term shoreline change rates at 40-meter intervals along ocean-f
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      Below are multimedia items associated with this project.
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  Introduction to DSAS v5.0: Sample Data Workflow
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  Introduction to DSAS v5.0: Sample Data Workflow


    
      This video demonstrates use of the Digital Shoreline Analysis System (DSAS) v5.0 to produce rates of shoreline change. For more information please visit the DSAS project page: https://woodshole.er.usgs.gov/project-pages/DSAS/ 
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      This video demonstrates use of the Digital Shoreline Analysis System (DSAS) v5.0 to produce rates of shoreline change. For more information please visit the DSAS project page: https://woodshole.er.usgs.gov/project-pages/DSAS/ 
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  Introduction to DSAS v5.0: System Requirements and Installation
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  Introduction to DSAS v5.0: System Requirements and Installation


    
      This video reviews the requirements and instructions for installing the Digital Shoreline Analysis System (DSAS) v5.0. For more information please visit the DSAS project page: https://woodshole.er.usgs.gov/project-pages/DSAS/ 
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      This video reviews the requirements and instructions for installing the Digital Shoreline Analysis System (DSAS) v5.0. For more information please visit the DSAS project page: https://woodshole.er.usgs.gov/project-pages/DSAS/ 
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        [image: Example of a section of DSAS summary report highlighting the use of DSAS_group to organize output statistics. ]
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  DSAS Summary Report


    
       Example of a section of DSAS summary report highlighting the use of DSAS_group to organize output statistics.
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       Example of a section of DSAS summary report highlighting the use of DSAS_group to organize output statistics.
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  Data visualization with scaled options applied


    
      Data visualization with (A) fixed and (B) scaled options applied. Examples of NSM and SCE are also displayed (C and D respectively). The data itself has not changed – only the scaling and statistic selected through the DSAS Data Visualization tool.
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              Data visualization with scaled options applied
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            Data visualization with scaled options applied
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      Data visualization with (A) fixed and (B) scaled options applied. Examples of NSM and SCE are also displayed (C and D respectively). The data itself has not changed – only the scaling and statistic selected through the DSAS Data Visualization tool.
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  Displaying fixed bin options for rates of change


    
      Displaying fixed bin options (left) for rates of change for an example dataset (LRR, EPR, WLR), and scaled to data (right) (NSM).
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      Displaying fixed bin options (left) for rates of change for an example dataset (LRR, EPR, WLR), and scaled to data (right) (NSM).
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      Below are publications associated with this project.
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                Digital Shoreline Analysis System (DSAS) version 5.0 user guide

              
          

    

    
      OverviewThe Digital Shoreline Analysis System (DSAS) is a freely available software application that works within the Esri Geographic Information System (ArcGIS) software. DSAS computes rate-of-change statistics for a time series of shoreline vector data. DSAS version 5.0 (v5.0) was released in December 2018 and has been tested for compatibility with ArcGIS versions 10.4 and 10.5. It is supported
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                U.S. Geological Survey national shoreline change— Summary statistics for updated vector shorelines (1800s–2010s) and associated shoreline change data for the Georgia and Florida coasts

              
          

    

    
      Rates of shoreline change have been updated for the open-ocean sandy coastlines of Georgia and Florida as part of the U.S. Geological Survey’s Coastal Change Hazards programmatic focus. This work was formerly within the National Assessment of Shoreline Change project. Shorelines were compiled from the original report published in 2005, recent update reports, and additional light detection and rang
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                Digital Shoreline Analysis System (DSAS) version 5.1 user guide

              
          

    

    
      The Digital Shoreline Analysis System version 5 software is an add-in to Esri ArcGIS Desktop version 10.4–10.7 that enables a user to calculate rate-of-change statistics from a time series of vector shoreline positions. The Digital Shoreline Analysis System provides an automated method for establishing measurement locations, performs rate calculations, provides the statistical data necessary to as
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                The Digital Shoreline Analysis System (DSAS) Version 4.0 - An ArcGIS extension for calculating shoreline change

              
          

    

    
      The Digital Shoreline Analysis System (DSAS) version 4.0 is a software extension to ESRI ArcGIS v.9.2 and above that enables a user to calculate shoreline rate-of-change statistics from multiple historic shoreline positions. A user-friendly interface of simple buttons and menus guides the user through the major steps of shoreline change analysis. Components of the extension and user guide include
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                The Digital Shoreline Analysis System (DSAS) version 3.0, an ArcGIS extension for calculating historic shoreline cange

              
          

    

    
      No abstract available. 
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                Historical shoreline mapping (II): Application of the Digital Shoreline Mapping and Analysis Systems (DSMS/DSAS) to shoreline change mapping in Puerto Rico

              
          

    

    
      A new, state-of-the-art method for mapping historical shorelines from maps and aerial photographs, the Digital Shoreline Mapping System (DSMS), has been developed. The DSMS is a freely available, public domain software package that meets the cartographic and photogrammetric requirements of precise coastal mapping, and provides a means to quantify and analyze different sources of error in the mappi
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                Historical shoreline mapping (I): improving techniques and reducing positioning errors

              
          

    

    
      A critical need exists among coastal researchers and policy-makers for a precise method to obtain shoreline positions from historical maps and aerial photographs. A number of methods that vary widely in approach and accuracy have been developed to meet this need. None of the existing methods, however, address the entire range of cartographic and photogrammetric techniques required for accurate coa
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      Below are links to software associated with the DSAS project.
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                Digital Shoreline Analysis System v5.1

              
          

    

    
      The Digital Shoreline Analysis System version 5.1 software is an add-in to Esri ArcGIS Desktop version 10.4–10.7 that enables a user to calculate rate-of-change statistics from a time series of vector shoreline positions.
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      Digital Shoreline Analysis System version 5.0
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