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The Digital Shoreline Analysis System (DSAS) is an ArcMap extension created by the U.S.
Geological Survey (USGS). The tool is publicly available for download and can be obtained at
http://woodshole.er.usgs.gov/project-pages/dsas/ .

Note: The PDF guide which will be downloaded shortly provides specific information on how to
use the DSAS tool. This workflow uses information obtained from the DSAS PDF manual and if
any additional information is required about the DSAS tool outside of this workflow, it is
recommended to check the PDF guide/manual.

Using the DSAS tool for the analyzing of storm event changes may work best over smaller
regions, looking at specific damaged locations. It would be recommended that if a large area
(100s of km) being examined that this workflow may work best by looking at several smaller
sections (10s of km) than one large area.

A\. Installing the Digital Shoreline Analysis System for ArcMap 10

A.1.The DSAS tool and required documentation was downloaded from
http://woodshole.er.usgs.gov/project-pages/dsas/version4/index.html . The website

contains four files which are necessary in order to set up and run the DSAS tool.
A.1.1. Download the MCRinstaller, DSASv4.3 zip, DSASv4.3 pdf, and the DSASv4.3
sample data.

By E. Robert Thieler*, Emily A-

iCoastal and Marine Geology Program, U.S. Geological Survey, Woods Hole, MA 0252
2nnovate! Inc., 5835 Valley View Drive, Alexandna, Virginia 22310

Published 2009

If you use the DSAS extension, please cite the following publication: o
Thieler, >

n, :
ER., Himmelstoss, E.A., Zichichi, 1.L., and Ergul, Ayhan, Digital Shoreline Analysis System (DSAS) version 4.0—An ArcGIS extension for calculating shoreline change: U.S. Geological Survey Open-File Report 2008-1278.

Abstract

The current version is 4.3.4730
and is compatible with ArcGIS
10 and 10.1.

hapge | The following files are available
for download:

change statistics from multiple historic shoreline positions.
ce

DSASY4.3.4730zip (2.1 Mb) -
the DSAS installer package,
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DSASv4_3.pdf (3.3 Mb) -
‘Adobe PDF user guide

DSASv4.3 sample data.zip
(226 kb) - Sample ArcGIS 10
:ammwnp

For more information, contact;
E. Robert Thieler

rthielerQusgs.gov
tel: 508-457-2350
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A.2.The PDF downloaded contains detailed steps for how to use all DSAS tool functions and
information on its installation. If this workflow cannot provide all answers or if more
information is needed, check the DSAS PDF.

A.3.Check to make sure Microsoft .NET Framework 3.5 is downloaded on the computer by
checking A. Start>Control Panel>Administrative Tools or Start>Control
Panel>Add/Remove Programs.
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A.3.1. If Microsoft .NET Framework 3.5 is not installed on the computer go to
http://www.microsoft.com/en-us/download/details.aspx?id=21 or if the link does not
work use Google.com to search for Microsoft .NET Framework 3.5 (make sure the
download is from Microsoft).

A.3.2. Install the Microsoft .NET Framework 3.5 once downloaded.

A.4.Install the MATLAB Component Runtime utility by executing the MCRInstaller.exe,
which was downloaded from the DSAS website in step A.1.1.

A.5.0nce the Microsoft .NET Framework 3.5 and MATLAB Component Runtime utility
have been installed the DSAS tool can be installed.

A.5.1. First, close all ArcGIS software running on the computer.

A.5.2. Extract the DSASv4.3 zip file to a preferred location to be saved.

A.5.3. Launch the setup.exe application.

A.5.4. Choose an installation folder.

A.5.5. The program will confirm the installation of the tool, click close to exit.

A.5.6. The tool is now installed and can be accessed in ArcMap.

A.6.The DSAS toolbar can be opened in ArcMap by selecting Customize then Toolbars and
selecting the DSAS Toolbar.
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B. Obtaining and Creating Shorelines

B.1. The DSAS system requires multiple shorelines from different dates to obtain data and
results. The shorelines used can be imported from existing shapefiles, created from aerial
imagery, or created from other various techniques. Important Note: Each shoreline will
need information regarding the date of the shoreline and the uncertainty of the shoreline.
When downloading shorelines keep track of this information if it is given, check the
metadata if necessary to also determine this information. For the uncertainty, if the that
information is not provided, section C will go over how to determine the uncertainty of
an individual shoreline.

B.2. An important note: DSAS requires data to be in meter units in a projected coordinate
system. It is recommended to use a UTM projection and to use the same projection for
all shorelines.

B.3. All data that will be used with the DSAS tool must be stored in a personal geodatabase.
This includes shorelines and baselines (which will be discussed later).

B.3.1. To create a personal geodatabase open the Catalog tool in ArcMap and select the
folder to where the database will be saved. Right-click the folder and select New
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then Personal Geodatabase. Name the database an appropriate title (for this
workflow it will be referenced as DSAS_database).
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B.4. Any existing shoreline shapefiles that will be used must be imported into the
DSAS_database. This can be achieved by right-clicking the DSAS_database and

selecting import then feature class (single). The import tool will open, requiring the

input file as well as the name for the output file into the DSAS_database.

B.5. Any shoreline that is to be analyzed by DSAS must be imported as stated in step B.4. To
obtain shorelines there are a couple places to start. The first to be discussed is the NOAA
Shoreline Data Explorer. This website contains shorelines for U.S. states and territories.

These shorelines can be downloaded as vector shapefiles which can then be directly
added to the DSAS_database.

B.5.1. To use the website first zoom into the region being examined. There are several

data sources which can be selected and they are displayed in the layers window.
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B.5.2. The CUSP, National Shoreline, and Raster T-sheet shorelines are all usable
shorelines however based on work conducted the National Shoreline appears to
have the best quality shorelines and contains more recent shorelines. For these
reasons this workflow will show how to download and use National Shoreline
shorelines, however the other shorelines may be used as well.

B.5.3. Select the check box in the layers window next to National Shoreline.

B.5.4. Select Download then Vector/Raster then Search by Rectangle. Draw an
outline over the region where shoreline data is requested. A window will display
with shorelines available for the selected region. Note: the regions covered by the
National Shorelines vary in size, some may be over only small regions, while others
may cover a larger area.
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B.5.5. In the Information window displaying the available shorelines, select the desired
shoreline and then select Add to Download Cart. Add all desired shorelines, then
proceed to the download cart which can be found under Download then Download
Cart.
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B.5.6. In the Download Cart select each shoreline and download the data.

B.5.6.1. It may take several minutes for the download to start.

B.5.7. Once downloaded extract the data for each download. Save the extracted data to a
designated folder. It is recommended to save the folders based on the date of the
shoreline.

B.5.8. Depending on how the data was downloaded sometimes the shapefiles
downloaded will all share a common name, such as softcopy. This generic name
should be changed in ArcMap under the Catalog window as soon as possible to
avoid confusion between the different dataset shorelines. Renaming the files to
shoreline_*date* (such as shoreline_2013 july 30) is recommended.

B.5.8.1. Itis important to keep the coordinate systems of the downloaded files
consistent and to make sure the units are in a projected coordinate system with
meter units. If a downloaded shorelines coordinate system needs to be changed
go to the ArcToolbox and select Data Management Tools > Projections and
Transformations > Project. This tool allows for the input of the shoreline
shapefile and will output a new shoreline with a new designated coordinate
system.

B.5.8.2. These downloaded shoreline shapefiles may also require some editing,
which can be done by selecting edit features in ArcMap.

B.5.9. The downloaded vector shorelines will need to be input into the personal
geodatabase. Right-click the database in the catalog window and select Import >
Feature Class (single). Select the shoreline to be input, and choose a name to call
the output feature (this name can be the same as the input, but should contain at
least the date designation of the shoreline).

B.5.10.Repeat steps B.5 for any vector shoreline that is desired from the NOAA
Shoreline Data Explorer.

B.6. The other technique for obtaining shorelines is to use aerial imagery to digitize the
shoreline from.

B.6.1. This technique may be important for the post storm shoreline as major storm
events will have aerial imagery collected soon after a storm event. Digitizing this
response imagery will provide the most accurate depiction of the damage caused by
the storm.

B.6.1.1.  For obtaining response imagery check the Emergency Response Imagery
website provided by NOAA and the National Geodetic Survey at
http://storms.ngs.noaa.gov/eri_page/index.html .

B.6.2. The http://earthexplorer.usgs.gov/ website provides a useful tool for obtaining
imagery over small specific areas. Note: a login is required to download imagery
from EarthExplorer. Registration is free and can be done at the time of download.
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B.6.2.1. To use the EarthExplorer website for downloading imagery, first zoom
into the study area and then create a polygon around the study area by clicking
the outside vertices of the polygon.

1. Enter Search Criteria

To narrow your search area: type in an address or place
na coordinates or click the map to define your
(for advanced map tools, view the help
choose a date range

1. Lat 39° 47 12° N Lon: 074" 04' 50" W /%
2 Lat 39" 47' 18" N, Lon: 074° 07' 39" W /R
3 Lat 39° 44' 08" N, Lon 074" 08' 37" W /%

4. Lat 39° 43 47" N, Lon 074" 05' 59" W /%

I st ovsons

Search from: 01/01/1920 ¥ to: 111172014

Search months: (al)

B.6.2.2.  Next navigate to the Data Sets tab. Select the Aerial Imagery tab and
select the data sources desired. The NAIP JPG2000 and High Resolution
Orthoimagery are two recommended sources, however any aerial imagery will
suffice.

B.6.2.3.  Next navigate to the Results tab. Any image from the selected Data Set
which is covered under the polygon created in B.6.2.1 will be displayed. Select
an image to be downloaded by selecting the download button for each image

desired.
1 « MHext. Lasts
Displaying 1-10 of 16 @ /

Entity ID: M_3907415_SE_18_1_2013 _ 20130826
Coordinates: 39 781255  -74.
Acquisition Date; 30-J

YddZE

B.6.2.4.  Once downloaded the image and its associated data will need to be
extracted and then saved to a designated location. It is recommended to save
the imagery based on the date and data source of the image (for example, a
NAIP image from July 30™" 2013 should be saved in a folder 30_july 2013 (or
the date format required) under a NAIP folder). It is important to keep the raw
data organized and the metadata with it.
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B.6.2.5. For each date of downloaded imagery there is likely to be multiple images.
In ArcMap the shoreline for each shoreline date will be created. Open ArcMap
and select Add Data. Add all images from one date data set. For example, add
all imagery corresponding to the July 30" 2013 dataset.

B.6.2.6.  To create the shoreline from the imagery, in the Catalog in ArcMap, select
the DSAS_database, right-click the database and select New then Feature
Class.
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B.6.2.7. Name the feature class based on the date of the aerial imagery (for
example shoreline_2013 july 30). Select Line Features for the type, and
select next.



3

Nameg: shoreline_2013_july_30

i Alias:

Type
Type of features stored in this feature class:

[Line Features

Geometry Properties
[ Coordinates include M values. Used to store route data.
[ Coordinates include Z values. Used to store 30 data.

=R

o
Im
2

B.6.2.8.  Selecting the appropriate and correct feature class is important! It is
required to be in a projected coordinate system with meter units (such as UTM)
and is strongly recommended that the coordinate systems for all of the
shorelines be the same (for this workflow NAD_1983 UTM_Zone_18N is the

projected coordinate system).

B.6.2.9. Keep the tolerance at .001 meters.
B.6.2.10. Two new fields will be added to the feature class being created,

IMPORTANT: these new fields must be input exactly as stated for each
created feature class and shoreline. The first field is DATE_ which has data
type Text and Length 10. The second field is UNCERTAINTY and has data

type Double.
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Field Name

Data Type

OBJECTID

Object ID

SHAPE

Geometry

DATE

ext

UNCERTAINTY

Doubls

Click any field to see its properties.

Field Properties

Alias

Allow NULL values

Default Value

Length

To add a new field, type the name into an empty row in the Field Name column, click in the
Data Type column to choose the data type, then edit the Field Properties.

B.6.2.11. Once created, the feature class can now be edited. Right-click the newly
created feature class in the layers window and select Edit Features > Start

Editing.

S8 3
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= O shoreline_nj_2014

SR shoreline grio .- NN
i B Copy

0O 2013 X Remove

fE  Open Attribute Table

0O shoreline;

O Transect |
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> Zoom To Layer

£

3907415

Visible Scale Range

[ <Back | Fnish | [ Cancel |

RGB
W Red: Use Symbol Levels
[ Green: Selection »
Blue:
. ?3907 g Lebel Features
RGB | Edit Features
B Red:
[ Green: X Start Editing
M Elue | o Convert Features to Graphics..
a . Start an edit session on the
= @ 3907424 Convert Symbology to Representation... workspace containing this layer.
RGB Data 3 For example, if you right-click a
M Red: layer from a geodatabase and start
I Green:| & SaveAslLayerFile.. editing i, you are able to edit all

MBlue | @ CreateLayer Package...

Properties...

the other layers from that same
geodatabase.

B.6.2.12. In the Editor toolbar which appears select the Create Features button to
open the Create Features window.
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Editor~ || »

Create Features

Open the Create Features window

so you can add new features. Click

{ afeature template to set up the

editing environment with those

properties, then click a

Fcr{;t(gcti?n fcol on the window

B.6.2.13. Select the shoreline feature class to be created for the appropriate imagery
added. Create a line feature for the shoreline for the study area being
examined.

B.6.2.13.1.  To create an appropriate shoreline from the imagery it will require
patience and time to digitize a line feature throughout the imagery. The
shoreline should be created at the high water line, which is not always the
easiest to determine. The best distinction over low relief sandy areas is to
look for the mark from the highest tide line (where the sand changes color
from being wet at the last highest tide). In some areas where there is
higher relief or vegetation at the land/water interface it may be easier to
digitize. This step can be time consuming and saving periodically is
recommended. When mistakes are made it is easier to use the editor
toolbar to edit the created line features than to start each segment over.
Once the shoreline feature is finished select Editor in the Editor toolbar
and select Save Edits. Then select Editor and choose Stop Editing.

B.7.Repeat step B.6 and all of its components for each dataset of aerial imagery downloaded.

C. Creation of Shoreline For DSAS Input

C.1.In order for the DSAS tool to run, all the multiple shorelines each with distinct dates
must be added to one feature class. Before all the shorelines are composed into one
feature class a few requirements need to be checked.

C.2. All of the shoreline feature classes must be in the personal geodatabase created. The
hand digitized shorelines should have been created within the database with the same
appropriate projected coordinate system. Shorelines that are obtained from the NOAA
Shoreline Data Explorer or from other outside sources must be imported into the
database as described in step B.5.9.

C.3. After all the individual shorelines are in the personal geodatabase, several unique
attribute fields must be created. These fields are DATE_ and UNCERTAINTY. For the
digitized shorelines from imagery this step was completed during the creation of the
feature class, however it is important to verify these fields exist.

C.3.1. For the feature classes missing the DATE_and UNCERTAINTY fields do the
following: To create the new fields select the feature class in the layers window,
right-click the feature and select Open Attribute Table.
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C.3.2. Inthe attribute table select Table Options then Add Field.

I‘-_" L F =
Table
EMEMEE R
B Find and Replace...
B Select By Attributes... FEATURE | SOURCE_
- - B 15 | GC11048
] 15 | GC11048
% Switch Selection B 15 [ GC11048
[ Select Al i [BEEIE
- y 15 | GC11048
Add Field... B 15 |GC11048
Turn All Fields On ¢ 15 | GC11048
Show Field Al Add Field 11048
ow Field Aliases iel T
Arrange Tables Adds a new field to the table. [11048
1048
Restere Default Column Widths 3 172 | Gri10es
Restore Default Field Order g 172 | GC11048

C.3.3. Input DATE_ as the name, Text as the type, and IMPORTANTLY set the length
to 10.

Add Field =

Mame: DATE_
Type Text -
Field Properties
i

Alias
Allow NULL Values res
Default Value
Length 10

C.3.4. Add another field and this time set the name as UNCERTAINTY and type as
Double.
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Add Field [
HName UNCERTAINTY
Lype Double -
Field Properties

Alias

Allow NULL Values Yes

Default Value

—

C.3.5. The two new fields will have been added to the table.

C.4.Now that all of the feature classes contain the DATE_ and UNCERTAINTY fields, the
data in each of those tables must be populated. This requires entering a specific date
format for each date and the uncertainty value associated with horizontal
accuracy/uncertainty for each feature class.

C.5.In order to edit the DATE_ field first open the attribute table for a feature class.

C.6. Open the Editor toolbar and select Editor > Start Editing. Select the feature class if
prompted.

C.7.0nce editing has been turned on it is possible to edit the fields in the attribute table. For
each feature add the appropriate date of the shoreline in the following format
mm/dd/yyyy.

C.8. The uncertainty values can now be implemented as well. Some vector shorelines
downloaded from the NOAA Shoreline Data Explorer may contain a horizontal accuracy
field. These values should be used if available. In order to copy those values to the
UNCERTAINTY field right-click the UNCERTAINTY field and select Field
Calculator.

N

+_Length DATE_
0.004081 | <Null= <Null>
0.000115 | <Null= =Mull=
0.001083 | <Null= <Null>
0.000809 | <Null= =Mull=
0.0074 | <Null> <Null>
0.002126 | <Null= =Mull= b}
0.000897 | <Null=- <Null>
0.01221 | <Null- <Hull [E Field Calculstor...

Sort Ascending

Sort Descending

Adyanced Sorting..

Statistics..

0.015705 | <Null> <Hull=
0.002235 | <Null- <Hull=
0.001556 | <Null> <Hull= Turn Field Off
0.008634 | <Null- <Hull=
0.005968 | <Null> <Nulk=
0.000106 | <Null- <Hull= X Delete Field
0.001865 | <Null> <Nulk=
0.004574 | <Null- <Hull=
0.04587 | <Null> <Nulk= |
0.002338 | <Null- <Hull= |

C.9. Set the equation to UNCERTAINTY = HOR_ACC (or the name of the horizontal
accuracy or uncertainty that is already present). Select OK.

Calculate Geometry.

Freeze/Unfreeze C.

[*F Properties...
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C.10.

-

Field Calculator

%

Parser

@) VB Script ~I Python
Fields: Type: Functions:
OBJECTID N @ Number 2‘;_5:[(;
Shape ) cos ()
FEATURE_ID L 2 Sfring Exp ()
FEATURE *) Date Fix ()
SOURCE_ID E‘;tg ([ ))
DATA_SOURC Sin ()
SRC_DATE Sar ()
HOR_ACC Tan ()
INFORM -
[ show Codeblock
/ +
Bl o HUEEEE
[HOR_acc]| )]
About calculating fields Clear I I Load. .. I I Save... I

If there was no predetermined uncertainty/horizontal accuracy or the shoreline
was manually hand digitized the values for the appropriate uncertainty were taken from
National Assessment of Shoreline Change: Historical Shoreline Change along the New
England and Mid-Atlantic Coasts report. This report provides a table for average
uncertainties for the New England and Mid-Atlantic shorelines (if the area of study is

outside this region it may be suggested to search for alternate reports which may suggest

an appropriate uncertainty value to use). These uncertainty values are based on the type
of data the shorelines are derived from and the date of that data.
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Table 5. Average uncertainties for the New England and Mid-Atlantic shorelines.
[-. not applicable; m, meters]

= = 2 3
g g 8 <
2 2 8 5
Measurement Uncertainty (meters) = - < i
Georeferencing ( Ug ) 4 4 - -
Digitizing {LU7a ) 1 1 1 -
T-sheet survey( L) 10 3 - -
Air photo (U ) - - 3 -
Uncertainty of the High Water Line ( LUpd ) 45 45 45 -
Lidar total position uncertainty ( Uy ) - - - 2.3
Total shoreline position uncertainty (L7 ) (m) M7 68 55 2.3

This table is from:
Hapke, C.J., Himmelstoss, E.A., Kratzmann, M., List, J.H., and Thieler, E.R., 2010, National assessment of shoreline change: Historical
shoreline change along the New England and Mid-Atlantic coasts: U.S. Geological Survey Open-File Report 2010-1118, 57p.

C.11. Repeat steps C.4 to C.10 for each shoreline feature class.
C.12. Before continuing it is important to check the projection for each feature class.

Each feature class should be in a projected coordinate system with meter units, typically
UTM. Each feature class should also use the same projection. If a projection needs to be

changed see step B.5.8.1.

C.13. Once all shoreline files have the DATE_ and UNCERTAINTY fields complete,
and have the correct projection, the following can be complete. All of the shorelines
must be combined to an existing shoreline. It is recommended to make a copy of the
oldest shoreline to provide as the shoreline which the others will be added to.

C.13.1.Select the oldest shoreline in the personal geodatabase in ArcMap in the Catalog
window. Right-click and select copy, then right-click and select paste in the
database. Since the file name will be the same the following window will appear.
Change the Target Name to Shoreline_composite (or some variation).

Shoreline Change Procedure
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Data Transfer &

Type Source Name Target Name o
Feature class shoreline_2013_july_30 shoreline_composite

[ ok | [ cancel |

C.13.2.Select the ArcToolbox and go to Data Management Tools > General > Append.

C.13.3.In order from oldest to most recent shoreline, add the shorelines into Input
Datasets. (DO NOT INPUT the oldest shoreline for which a copy was made (step
C.13.1.). Select the target dataset as shoreline_composite. For Schema Test select
NO_TEST. Select OK. Important note: add the most recent (or post storm event
shoreline last).

"5“ Append
Input Datasets Subtype (optional)
=] .
A subtype description to
< »shoreline_nj_2014 @ assign that subtype to all
new data that is appended
to the target dataset.
1t
; =
Target Dataset
|Z:\Ar(GIS\DSAS,shDreline,change\DSAS,database.mdb\shoreline,composwte j
Schema Type (optional)
MO _TEST MR |
Field Map {optional)
(- DATE_ (Text) +
- UNCERTAINTY (Double)
[+ SHAPE_Length (Double) x
; ;
[ OK. ] [ Cancel ] [Environmems‘..] [ << Hide Help ] [ Tool Help ]

C.13.4.The completed shoreline has now been created and is ready to be used in the
DSAS tool once the baselines have been created.

C.13.5.1n order to better visualize the composite shoreline file, right-click the
shoreline_composite in the layers window and select properties. Go to the
symbology tab and select Categories for Show. Select DATE_ for the Value Field,
then select Add All VValues. Select OK.
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D. Baseline Creation

D.1.Baselines are line shapefiles created parallel to the shoreline pattern for the area of study.
The DSAS tool uses the baselines to create perpendicular transects that cut across all
shorelines. The requirements for the baselines are as follows (obtained from DSAS
PDF). Note: This workflow describes the overall and basic creation of baselines. For
further in depth knowledge and utilities of the baselines consult the DSASv4.3 PDF.
Checklist of baseline requirements:
D.1.1. Must be a feature class within a personal geodatabase.
D.1.2. Must be in a projected coordinate system in meter units.
D.1.3. May consist of a single line or be a collection of segments.
D.1.4. Each baseline segment must be placed entirely onshore or offshore with respect

to the shorelines.

D.1.5. Must meet the attribute field requirements described below.

D.2.1mages showing results of shorelines (from B and C, image 2) and the baselines created
for the shorelines. Baselines are shown in image 3 as red lines.

a

D.3.To start the creation of a baseline open the catalog window in ArcMap and navigate to
the personal geodatabase used from the previous sections. Right-click the database and
select New > Feature Class.
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| DSAS_barnegat_bay.mdb
“ é eas) B Copy

@ Dsas

@] DSAS| % Delete
shorel Re
Shoref
shorel
&) 3 Folder Co| i Make Default Geodatabase
£ ChUss
EJ CUse
£ C:\Use

eeeee

Import »

o %

SO SR R

D.4.Name the file, such as baseline_project, and choose Line Feature for the type.

MNew Feature Cla:

MName: Bassline_project
Ajas,
Type
Type of features stored in this feature class:

iLine Features -

Geometry Properties
[ Coordinates include M values. Used to store route data.
[ Coondinates include Z values. Used to store 3D data

D.5.Select the coordinate system for the baseline. It is required that the coordinate system be
projected and with meter units, it would also be recommended to use the same
coordinate that has been used for the shorelines in steps B and C. Select next. Keep the
tolerance as .001 meters and select next.

D.6.A few fields will be added before finishing the creation of the baseline. The first field to
add is called ID and will have data type long integer. The next field to add is OFFshore
which will have data type short integer. The final field to add is CastDir with data type
short integer. Note: some of the fields are case sensitive, so make sure to correctly input
the field name. Select finish to create the baseline feature class.
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 New Feature Cls: )

Figld Mame Data Type
OBJECTID Object ID
SHAPE Geometry
] Long Integer
OFFshore Short Integer

CastDir

Click any field to see its properties.
Field Properties

Alias CastDir
Allow NULL values es
Default Value

To add a new field, type the name into an empty row in the Field Mame column, click in the
Data Type column to choose the data type, then edit the Field Properties.

[ <Back |[ Fmish | [ cCancel |

D.7.Now that the baseline feature class has been created the baseline features can be
constructed and edited. To start editing the baselines, right-click the baseline in the
layers window and select Edit Features > Start Editing.

Table Of Contents 2x
£ = layers

= Baselit

£ @ Baselineg X Remove

-— [ Open Attribute Table
@ O Baseline_p
E M DSAS proj _

_ <allot @ Zoom To Layer

DATE |

Joins and Relates

~—01/01/1 Visible Scale Range
—03/29/1
—02/18/2)
- 03/18/2 Selection

Use Symbol Levels

—03/14/2

—09/24/2
@ O shoreline
@ O shoreline_

Label Features

Edit Features <7 Start Editing
Start Editing
0193 Start an edit sessi

@ O shoreline|
@ 0 2013

Sg  Convert Features to Graphics...

D.8.0n the Editor toolbar select the Create Features button on the far right.

Editor~ || » | A BNach # 2 |E N IE

D.9.Choose the baseline in the Create Features window. Baselines can now be created
parallel to the shorelines created in steps B and C. The baselines can be created in
segments, and should follow the overall shape of the shoreline as best as possible.
Baselines can be placed entirely offshore of shorelines or entirely onshore of shorelines,
however a baseline cannot be placed between shorelines. The image on the left shows
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baselines (in red) and shorelines (other colors). The southward baseline is entirely
offshore and the northern baseline is entirely onshore of all the shorelines. These
baselines are appropriate and would work correctly. The middle image has both
baselines offshore, this is also appropriate and would work correctly. The image on the
right has a baseline in between shorelines and would not work correctly. It is
recommended that when possible it is easier and more convenient to have all baselines
either offshore or all baselines onshore, however this might not be the optimal situation
so a mix of baselines onshore and offshore may be the best approach. After creating the
baselines select Editor > Save Edits. Then select Editor > Stop Editing in the Editor
toolbar.

D.10. Once all baselines have been created the fields added in step D.6 need to have
values added. To edit the values in these fields right-click the baseline in the layers
window and select Open Attribute Table.

Table Of Contents 1 x

B

[ Baselin
B B DSASy
— <all|[ > Zoom To Layer

Open Attribute Table

Joins and Relates
Open Attribute Table

Open this layer's attribute table.
Shortcut: CTRL + double-click

010 Visible Scale Rang{ layername OR CTRL - T.

D.11. The first field to edit is the ID field. The ID field is used to determine the ordering
of the segments of the baseline. Each segment of the baseline will need to be given a
unique integer value starting with 1. If a segment does not have an integer value then the
DSAS tool will not cast transects from that baseline. In order to input values right-click
the baseline in the layers window and select Edit Features > Start Editing. In the
attribute table input integer values starting with 1 for each segment of the baseline.
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Table O x
Baseline_project X
OBJECTID * SHAPE * 1D OFFshore Casthir SHAPE_Length
1 | Polyline 1 | =Nulk= =MNull= M8.311778
5 | Polyline 2 | <Nulk= <Nulk= 156.010266
5 | Polyline 3 | =Nulk= =MNull= 102.380872
»
H o4 (T E [0 out of 3 Selected)
{Baseline project:

D.12. The next field to edit in the table is the OFFshore field. This field is used to
indicate whether a segment of the baselines is onshore (landward of all shorelines) or
offshore (seaward of all shorelines). A segment onshore will have a value of 0 and a
segment offshore will have a value of 1. For the example shown below the first segment
(southernmost) is offshore, the second segment (middle segment) is onshore, and the
third segment (northernmost) is offshore. Therefore the OFFshore values for segments
with ID 1 and 3 is 1. And the segment with ID 2 will have an OFFshore value of 0.

Table (m 4
Baseline_project X
OBJECTID * SHAPE * [[3] OFFshore CastDir SHAPE_Length
1 | Polyline 1 1 | =Null= 118311778
5 | Polyline 0 | =Mulk= 156.010265
& | Polyling 3 1 | =Null= 102.350872

M 0 F w % (0 out of 3 Selected)

D.13. The final field CastDir is used to determine the direction the transects will be
created when the DSAS tool is run. A value of 0 will result in transects being cast to the
left of the flow of the segment, and a value of 1 will create transects to the right of the
flow of the segment. In order to use this appropriately the direction of flow is required to
be known. The flow is determined by how the segment for each part of the baseline was
created. When the first point of a line is made that is the starting point of the flow and it
will flow toward the end point (last point of the segment created). Important note:
Having a mix up in the flow directions is a common/easy mistake to be made. When
creating transects if all or some of the transects are going the wrong direction check the
CastDir field and the flow of the segments.
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D.14. For this example the flow of all the segments is to the north. Therefore for the
southernmost and northernmost segment the transects will need to be cast to the left in
order to cross the shorelines. The middle segment will need to have transects cast to the
right. Therefore the resulting table will have the following values.

Table 0O x
ERE-RL R
Baseline_project X
OBJECTID * SHAPE = [} OFFshore CastDir SHAPE_Length
1 | Polyline 1 1 0 118311778
5 | Polyline 2 0 1 156.010286
5 | Polyline 3 1 0 102.390872
3
T v 1 [E|S | 7 0 outof 3 Selected)
D.15. Once all the fields in the attribute table have been filled out, select Editor > Save
Edits then select Editor> Stop Editing in the Editor toolbar.
D.16. Note: if a combination of onshore and offshore baselines is not being used the

OFFshore and CastDir fields are not required and their creation in step D.6 can be
skipped, however ID is still necessary. Read the DSASv4.3 PDF for more information.
E. Casting Transects
E.1. The DSAS tool can now be used to create transects. If the DSAS toolbar is not open go
to Customize > Toolbars and select DSAS Toolbar.
E.2. On the DSAS Toolbar go to Set/Edit default parameters.

“{ Transect La*;er| 'l o ,}. n A =

Set/Edit default parameters
Set/Edit default parameters

lo o ox

g
v & @) E e el

E.3. Select the baseline for the Baseline Layer. The Baseline Group Field should be left
empty. Select the offshore, onshore, or onshore/offshore variation depending on how the
baselines created in section D are placed. Set values for the transect spacing and transect
length fields. These values are in meters. The transect spacing is the distance on the
baseline between each transect that will be created. This value can vary greatly
depending on the size of the area being studied, however the value should be small
enough to cover variations in the shoreline. The transect length is how far each transect
will propagate from the baseline. It is important that this value is large enough so that all
transects will cross all shorelines at some point.

Shoreline Change Procedure 22
Version 1.1



o-! Set Default Parameted EE

Cast Transect Settings | Shoreine Calculation Settings | Metadata Settings |

Baseline Parameters

Baseline Layer Baseline_project -
Baseline Group Field: -
() Dffshare () Onshare @ Onshore/Offshore

tre Mice e

Set Transect Parameters

Transect Spacing: 25 Transect Length: 200

Cast Direction: AUTO-DETECT -

Log File Output

(7) Regular @ Extended  (7) Mone Show Log Location
Cancel oK

E.4. Switch to the Shoreline Calculation Settings tab. Specify the shoreline composite file
which contains all shorelines in the single feature class (created in step C.13.3) for the
Shoreline Layer. Specify DATE_ for the Shoreline Date Field. Specify
UNCERTAINTY for the Shoreline Uncertainty Field. Select either Closest Intersection
or Farthest Intersection (this decision is a personal choice, but would recommend closest
intersection when using primarily offshore baselines).

o-! Set Default Paramete

Cast Transect Settings | Shoreline Calculation Settings | Metadata Settings

Shoreline Parameters

Shoreline Layer DSAS_project_shorelines -
Shoreline Date Field DATE_ -
Shoreline Uncertainty Field UNCERTAINT -

Default Data Uncertainty 44 +- meters

Intersection Parameters

@ Closest Intersection () Farthest Intersection

Log File Output

(7) Regular @ Extended () Mone Show Log Location
Cancel oK
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E.5. Switch to the Metadata Settings tab. Fill out the metadata information.

E.6. Select OK.

E.7. On the DSAS Toolbar select Cast Transects.

@ Transec‘tLa*;erl v] o LB A

Cast transects
» Catalog
Cast transects PN @ Li}| % v| ﬂ| lEE:

E.8. The Transect Storage Parameters should automatically be set to the personal
geodatabase created for the project, if not specify the database. Input a transect name for
the transects which will be created. Select either simple or smoothed baseline cast. Select

OK.

Cast Transects

Transect Storage Parameters
Z:\ArcGIS\DSAS_shoreline_changs\DSAS _datab [ .|
Select Existing or Enter New Transect Name

-

Set Casting Method
(") Simple Baseline Cast @ Smoothed Baseline Cast

7N\

Smoothing Distance 50

[] Flip Baseline Orientation (where applicable)

[ Cancel |[ oOK |

E.9. The tool will now cast transects from the baselines. If the resulting transects are cast
incorrectly, check steps D.12 and D.13 as well as step E.3. Consult the DSASv4.3 PDF
if there are any other issues noticed. An example of the shorelines (multi-colored),
baselines (red color), and transects (yellow color) can be seen below. The DSASv4.3
PDF also explains other modifications that can be applied to the transects and baselines
after the transects are created, see the PDF if any more information or possible features

are required.
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F. Calculating Statistics
F.1. Select the Transect Layer in the DSAS Toolbar.

& < Transect L,ayrer[Transects_workﬁnw v] o X n A

.

F.2. Select the Calculate Statistics button on the DSAS Toolbar.

& ¢ Transect Layer[Transects_workﬂow v] LA H A -

Calculate statistics

_ + Catalog Calculate statistics

F.3. Select the statistics to be calculated internally with the DSAS toolbar. Each of the
statistical calculations has a detailed description in the DSASv4.3 PDF. It is
recommended if the exact statistics required are not known then all statistics should be
chosen.

F.4. For the Additional Parameters, the shoreline intersection threshold sets a minimum
number of shorelines a transect must cross in order for it to be included in the statistics.
It is recommended that if the historical shorelines and the post-storm shorelines used
cover mostly all of the same areas that the threshold be set at the total number of
shorelines. This will make it so the statistics for an individual transect that does not cross
all shorelines will be excluded in the statistic calculations. This example has 6 shorelines
and therefore the intersection threshold will be set at 6 to insure only transects crossing
every shoreline are used for statistical purposes.

F.5. Set the Confidence Interval to a desired percent, 95% is recommended.

F.6. Select Calculate to calculate the statistics of the shoreline transects.
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Select Statistics to Calculate
[D5ASCore | Distance Measurement] NSM: Net Shoreline Movement
[DSASCore | Point Change] EPR: End Point Rate
[DSASCore | Regression Statistics] LRR: Linear Regression Rate
[D5ASCore | Regression Statistics] WLR: \Weighted Linear Regression

[DSASCore | Advanced Statistics] LMS: Least Median of Squares

Additional Parameters
Apply shoreline intersection threshold: 6

Confidence Interval

Pick: 35% v or, type:
| Cancel/Exit | | Calculate |

F.7. When the tool has finished running it will say run complete, results received after each
statistic. Click Cancel/Exit.

[ ' ] ' nge p [
[¥] [DSASCare | Distance Measurement] NSM Net Shoreline Movement (Run complete, re:sults received.)
[¥] [DSASCore | Point Change] EPR: End Point Rate (Run complete, results received.)

[DSASCore | Regression Statistics] LRR: Linear Regression Rate (Run complete, results received.)
[DSASCore | Regression Statistics] WLR: \wWeighted Linear Regression (Run complete, results received.)
[DSASCore | Advanced Statistics] LMS: Least Median of Squares (Run complete, results received.)

Addtional Parameters

Apply shoreline intersection threshold: &

Corfidence Interval

Pick: 95% ~ or, type:

| CancelExit | [ Calculate |

All module runs complete.

F.8. The resulting statistics will be saved in the geodatabase and can be viewed in ArcMap by

switching to List by Source in the Table of Contents.
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Table Of Contents

b U &8 3

5]

List By Source

Layers are listed by the
geodatabase or folder containing
the data source they reference.

Tables are also shown.

DsA

[ shoreline_composite

[0 shoreline_nj_2014

O shoreline_2013_julky_30
E Transects_workflow_intersect_20141
E Transects_workflow_rates_20141118)

R e e Lt Tl

v

F.9. The statistics are saved as two different tables with the name of the transect used for
calculating statistics. One file is transects_intersect which contains information for every
transect and where it specifically crosses each different shoreline. The Transectld is the

value of a transect (each transect is given an integer value starting with 1). Baselineld
refers to the baseline the transect is associated with. Shorelineld refers to the date of the

shoreline the transect crosses. Distance is the value of the distance from the baseline to
the intersection point of the specific transect and shoreline. The X and Y values are the

UTM coordinates of the intersection point (if UTM is the projection). The

transects_rates table provides the resulting statistics for each transect. For further
descriptions of the statistics, information on the two tables, and other information

consult the DSASv4.3 PDF.

»

Table
SRR AL
Transects_workflow_intersect 20141118 124139
object identifier * Baselineld Shorelineld Distance Intersect’ IntersectY
3 1 1 1| 01/011851 -26.773663 | 575435.044323 | 4401385.373643
2 1 1| 03/28/1985 -24.844275 | 575440.876055 | 4401385756084
3 1 1| 02118/2002 -38.731954 | 575426745773 | 4401400.454167
4 1 1| 03/18/2007 -30.588431 | 575435414635 440138757805
5 1 1| 0311472012 -25.42690 | 575440.322594 | 4401385948576
6 1 1| 0%V24/2013 -21.873735 | 575443.600559 4401384.86216
7 2 1| 01/011851 -36.68200 | 575437.512808 | 4401423221818
8 2 1| 03/28/1985 -24.58B8449 | 575448611637 4401419.53863
9 2 1| 02118/2002 -44.06017 | 575430.510173 | 4401425545255
10 2 1| 03/18/2007 -18.779888 | 575453.555217 | 4401417888471
11 2 1| 0311472012 -17.754586 | 575455.477484 4401417 26171
12 2 1| 0%V24/2013 -22. 284675 | 575451.168368 | 4401418581369
13 3 1| 01/011851 -45617826 | 575436904182 | 4401448753805
14 3 11 03/28/1985 -26.277788 | 575455260313 | 4401443573788

4

4

1w E (0 out of 102 Selected)

i Transects_workflow_intersect 20141118 124139:| Transects_workflow_rates_20141118 124139

lam,| »
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Table O x
H- - b

Transects_workflow_rates_20141118_ 124139 x

object identifier * Transectld * TCD | EPR| ECI | SCE | NSM| LMS| WLR| WR2 | WSE| WCI95 | LRR | LR2 | LSE| LCI95

3 1 1 0| 0.08| 018 | 177 48 0| 032|025 1.85 0.763 0 0| 7.04 0.372

2 2 25| 023 018 | 263 | 143 | 0.25 | 0.42 03| 218 0.898 | 0.23 | 0.28 | 9.94 0.525

3 3 50 038 | 018 | 236 | 236 | 0.37 | 0.55 | 0.51 1.8 0.741 | 0.29 | 0.54 | 699 0.369

4 4 75| 0.57 | 018 | 358 | 356 04| 068 047 | 241 0953 | 0.47 | 056 | 104 0.552

5 5 100 | 0.73| 018 | 455 | 455 | 058 | 0.88 | 062 | 232 0554 | 063 | 0.75| 953 0.508

[ 515043 | 0.99 | 018 | 623 | 623 09| 164| 088| 3.785 1.546 | 0.83 | 089 | 144 0.753

7 721543 1.1 | 018 | 631 | 63.1 | 0.93 | 153 | 0.¥3 | 318 1.308 | 0.87 | 0.78 | 120 0.637

] 8| 240.43 1| 018 | 628 | 626 09| 1.42| 075 | 279 115 0.87 | 0.83 | 10.3 0.547

9 9|26543| 084 | 018 | 588 | 588 | 075 | 118 | 097 | 215 0.886 | 0.82 | 0.87 8.3 0.438

10 10| 250.43 09| 018 | 564 | 564 | 087 | 1.26| 081 | 209 0.861 06| 0.88 | 783 0414

11 11(31543| 09| 018 | 566 | 566 | 087 | 1.05| 089 | 1.26 052 | 083 | 085 | 445 0.235

12 12 (34043 083 | 018 | 554 | 554 | 084 | 0.81 | 0.84 1.2 0.454 | 083 | 0.52 | 649 0.343

13 13| 42541 | 083 | 018 | 522| 522 078 08| 095 0683 0.26 08| 0583 322 017

14 14 | 450.41| 078 | 018 | 486 | 486 | 073 | 0.73 | 0.91 | 0.78 0.313 | 0.74 | 0.98 41 0217

15 15| 475.41 | 0.72 | 018 | 452 | 452 | 067 | 0.84 | 095 | 065 0.269 | 0.68 | 088 | 242 0128

16 16 | 500.41| 0659 | 018 | 433 | 433 | 115 | 052 | 0859 | 1.09 0.45| 0.64 | 093 | 453 0.239

17 17 [ 525.41 07| 018 | 437 | 437|123 | 085| 087 | 122 0.502 | 063 | 0.53 | 459 0.243

L]

Transects_ workflow_intersect 20141118 124139 | Transects_workflow_rates 20141118 124139

“ 1 m E (0 out of 17 Selected)

F.10.

The DSASv4.3 PDF provides more information on statistics and visualizations
that can be processed within ArcMap.

G. Exporting statistics for MATLAB statistical calculations

G.1.

G.2.

Shoreline

The DSAS tool provides useful information for the rates of change and progression of
shorelines over time. In order to better understand the impact of a storm event other
statistics need to be calculated. These statistics will use the shorelines prior to the major
storm event to create an analysis of the natural background state of the shoreline. The
background state will then be extrapolated to the time of the storm event (and beyond if
there are any long term recovery shorelines obtained) and the extrapolated/predicted
shoreline will be compared to the actual shoreline following the storm event. This
comparison of predicted shoreline to actual shoreline after a storm event provides useful
information on any major changes in the shoreline caused by the storm which deviate
from the background state. Shorelines taken months or years after the storm event can
also be used to calculate how the shorelines are recovering, if the system is going back to
the natural state before the storm, or if/what permanent damage has been caused.

The information required for the MATLAB statistics is located in the transect_intersect
table created in step F.8. In the Table of Contents window right-click on the
transect_intersect table and select Open.
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Table Of Contents R x

5 = Layers
B LA Z\ArcGIS\DSAS shoreline_change\DSA)
=] Transects_workflow

DSAS_praject_shorelines
Baseline_project

[ shereline_composite
[ shoreline_nj_2014
[ shereline 2013 _july 30
=] Transects_workflow_intersect 20141l
ER Transects workflow_rates 21
B LA ZA\ArcGIS\DSAS _shoreline_char| Jol
= O Baseline_project_AQI_L
[ Baseline_project_AOLS Dz
O shereline_all
O Transect_AQL1_response

Open

Open this table. Shortcut: CTRL +
double-click table name OR CTRL

= £ C\Users\bmadore\Downloads &P Geocode Addresses...
0 2013 7% Display Route Events...
£l 1 Z\ArcGIS\DSAS_shoreline_chan £+ Display XY Data...
185w745080.6FF ——
18swi760080.FF
G.3.Go to Table Options > Export.
e e T
Table o x
EE L
B8 Find and Replace... x
% Select By Attributes.., i i i IntersectX IntersectY -
[ EIGES] 26773663 | S75430.044823 | 4401306.373643
HEERES 24884275 | ST5440.576055 | 4401395 766084
B Switch Selection 1 | 0znermuoz 39731954 | GTS476.745773 | 4401400 454167
Select All EEE 30588431 | 575435.414636 | 440139757805 E
RS 2547608 | 575840327994 | 4401355 945576
Add Field... 1| 09/24i2013 -21.973735 | 575443600559 |  4401394.86216
Turn &1l Fields On B 1 [otminest 3666208 | 575437512000 | 4401423.221918
B HEERES 24988440 | ST544G.511637 | 440141053863
Sl = B 1| 0zarzo02 4206017 | 575430510173 | 4401425 545258
Arrange Tables VB EEE 19.779868 | S75453.555217 | 4401417 899471
b RS 17 754586 | 575455477484 | 4411217 26171
Restore Default Column Widths e 1| 09/2472013 22294575 | 575451.168366 | 4401418.691369
Restore Default Field Order B 1 [otminest 45617826 | G75436.004182 | 4401449.763808
) B HEERES 26.777788 | STS455.260313 | 4401443 673788
Joins and Relates ‘B 1| n2nazo0z 41613701 | 575440704601 | 4401448503018
Related Tables v B EEEE 31926616 | 575440.898864 | 2401445 452567
B RS 27510543 | 575454 000274 | 2401422 061579
dln Create Graph... B 1 [0aer2013 -22.008035 | 575450.312846 | 4401442329257
Add Table to Layout I 1 [otminest 56648043 | 575434307538 | 4401476965434
~ r—— ] HEERES 20824311 | 57546830877 | 4401465 684655
- b 1 | 02narmuoz 45955878 | 575444455740 | 4401473588505
& Print.. b EEE 310797 | 575458.575115 | 4401468914048
Reports L E RS 78408558 | 575451112263 | 441146807228
b 1 | 0842013 21002179 | 575466.130951 | 4401465 740865
Export... E 1 [otminest “BE.535243 | 575433.744883 | 4401503 482133
Ao = HEERES 26011302 | 575471.257998 | 4401401046198
Export 1 | 02narmuoz 47479743 | 575450.881831 | 4401497 806512
I s e ——— 7 [ 0anarzonr 30187025 | 575467.285306 | 2401492, 364239
o 102 Selected)
|:Tran;erts workflow_intersect 20141118 1241395‘

G.4.Select All Records for Export. Select the folder to browse for the location to save the
exported table.
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-

Export Data

Export: | All records

Use the same coordinate system as:
this layer's source data
the data frame

the feature dataset you export the data into
(only applies if you export to a feature dataset in a geodatabase)

Qutput table:

ZAreGIS\DSAS_shoreline_change'transect_intersects_wordlow cs'

[ OK J [ Cancel

G.5.When in the desired location to save the table change the Save as type to Text File.
Name the table and end the name with a .csv extension (as shown below). Select Save.

-

Saving Data

Loak in: ’E DSAS_shoreline_change V] & o 13 | B -
EBaselines [ shoreline_changes_jenn.xlsx

T Documents [&] Shoreline_infermation.xdsx

T downloaded_shorelines_raw shoreline_stats_jenn.xlsx
EMatlab_and_textfiles

EMetadata

T erthophotos

Eresults

Eresults_statistics

EShorelines

MName: transect_intersects_warkfiow. cav|

Saveas bype: | rextFile

G.6.Select OK to export the data and when prompted about adding the new to the current
map, select no.

G.7.The file is now ready to be uploaded into MATLAB where a separate workflow will
describe how to run the code and the results it provides.
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