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ON THE COVER

Shoreline change vectors between Spring 2017 and Fall 2017 at Sandy Hook. The vectors were created using Shoreline Change
Mapper. Red vectors indicate landward displacement of the shoreline, while blue vectors indicate seaward displacement. Gray
vectors indicate displacement values within the range of uncertainty. These vectors are drawn from an offshore baseline in black.



Introduction
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Figure 1. The 5 year net change in shoreline position for an area of Fire Island, generated with Shoreline Change Mapper
(SCM). The shoreline change vectors indicate the magnitude of seaward (blue vectors) or landward (red vectors)
displacement of the shoreline at the beach face between Spring of 2012 and Spring 2017.

The Shoreline Change Mapper (SCM) is a custom toolset developed for use in ArcGIS (10.2). The toolset
incorporates GIS datasets created using USGS’s Digital Shoreline Analysis System (DSAS) to show bar-
graph-like diagrams of shoreline change (Figure 1).

SCM is a set of Python (a programming language) scripts called through a custom toolbox in ArcMap. The
purpose of the Mapper is to automate a process that otherwise requires substantial time and an understanding
of visual basic programming in ArcGIS to complete. The goal of the project is to simplify and standardize the
protocol for generating these maps, while still allowing regional GIS managers to control aspects of the
design.

SCM is distributed as a compressed folder that includes the Python scripts, a customized ArcMap document,
and a sample dataset. The customized tools include basic documentation and ‘Help’ interfaces for new users.
Installation and workflow instructions are included in this document.

The first step in the SCM workflow requires an ArcInfo license: the ‘Pivot Table’ tool is not available to
ArcView or ArcEditor users. The remaining steps can be performed in ArcView, ArcEditor, or Arcinfo.
Directions are included in Appendix A for users who need to perform this first step outside of ArcInfo using
Microsoft Excel.



Installation

Below is a guide that illustrates how to add the SCM toolbox to the ArcMap document. The images were
taken in ArcGIS 10.3 for Desktop with an Advanced License.

The Shoreline Change Mapper is distributed as a compressed (zipped) folder containing:
- ArcMap document (.mxd)
- Python scripts with the ‘Shoreline’ prefix (.py)
- Custom toolbox to hold the scripts (.tbx)
- Personal geodatabase with sample data (.mdb)
- Layer files for use in ArcMap (.lyr)

Extract / Unzip the Shoreline_Change_Mapper folder to a directory on your computer or network. The
toolbox uses relative path names, so all of these files should be saved together in a single folder

1. Open an ArcMap document and locate the ‘ArcToolbox’ window. This window can be accessed
either through a button on ArcMap’s toolbar or under the “Geoprocessing” dropdown menu (Figure
2).
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Figure 2. The two methods to open the ArcToolbox window: (A) the ArcToolbox button on the ArcMap toolbar; (B) the
location of ArcToolbox on the Geoprocessing drop-down menu.

2. Add the SCM toolbox.

Right click within the ‘ArcToolbox’ pane

Select ‘Add Toolbox’ from the dropdown menu.

Navigate to the folder where SCM was unzipped in Step 1
Select ‘Shoreline Change Mapper’ with the “.thx” extension.
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3. Confirm that the scripts are properly located in the toolbox.

a.

b.

Press the [+] button next to the SCM toolbox to expand its
contents (Figure 3).

Select the first tool, ‘1. Pivot Intersect Table,’ right-click
and select ‘Properties’ from the drop down menu.

Under the ‘Source’ tab in the properties window, the
‘Script File’ should list the path to the same folder as the
toolbox, to the corresponding python script. If this is not
the case, click the folder icon next to the ‘Script File” box.
In the window that opens, select the corresponding python
script with extension “.py”.

Below are the tools and their corresponding scripts (Table
1). Note that the script name may include version numbers
or dates.

Table 1. The three SCM tools and their corresponding scripts.

1. Pivot Intersect Table

3. Mean & StDev Lines

Shoreline_PivotTable.py
2. Draw Vectors Shoreline_GenVectors.py

Shoreline_GenStatsLine.py

ArcToolbox

ArcToolbox

a 3D Analyst Tools

&3 Analysis Tools

&3 Cartography Tools

a Conversion Tools

&3 Data Interoperability Tools

& Data Management Tools

&3 Editing Tools

&3 Geocoding Tools

B3 Geostatistical Analyst Tools

@ Linear Referencing Tools

a Multidimension Tools

@3 MNetwork Analyst Tools

@ Parcel Fabric Tools

ﬂ Schematics Tools

ﬂ Server Tools

= B3 Shoreline Change Mapper(v10.2)
&l 1. Pivot Intersect Table v.20180724
&7 2. Draw Vectors v.20180717
E' 3. Mean & StDev Lines v.20180724

g‘ Space Time Pattern Mining Tools

a Spatial Analyst Tools

@ Spatial Statistics Tools

@ Tracking Analyst Tools

Figure 3. The expanded SCM

Toolbox in the ArcToolbox window

containing the three tools.




Using the Shoreline Change Mapper

Before you begin with the Shoreline Change Mapper, you should already have analyzed your data in DSAS
(Version 4.0). The Mapper uses the ‘intersect’ table and ‘transects’ feature class generated by DSAS as
inputs. The Mapper is designed to use the same geodatabase as DSAS—shapefiles will not work with the
Shoreline Change Mapper. Also, the Mapper was designed around DSAS Version 4.0. Earlier versions may
not work if the file structure (including field names) in the outputs does not match the Version 4.0 schema.

The Shoreline Change Mapper is a three-step process. The first tool in the process (‘Pivot Table’) only needs
to be run one time for any given DSAS dataset. The next two steps (‘Draw Vectors’ and ‘Mean & StDev
Lines’) will be run at least once for each pair of shorelines you wish to compare.

The tools can be accessed by double-clicking on the scripts in the toolbox. The following steps describe the
workflow for the Shoreline Change Mapper.

1. Pivot Intersect Table

The first step ‘reshapes’ the DSAS intersect table to allow shoreline-to-shoreline comparisons by transect
(Figure 4). This step uses the ‘Pivot Table’ tool which is only available for ArcInfo licenses. Microsoft Excel
and many statistical packages like SAS include pivot capabilities: for directions on performing this step in
Microsoft Excel, please see Appendix A.
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Figure 4. The 'Pivot Intersect Table' tool interface. The user inputs for Pivot Table include the DSAS Intersect Table,
Transects Feature Layer, and Output Pivot Table path. Further details and instructions for each input appear in the message
box to the right.



The ‘Pivot Intersect Table’ tool compresses the DSAS intersect table to create a single record for each transect
(Figure 5). The different shoreline survey dates are represented in separate fields with the ‘Date ’ prefix.
Each survey date field contains intersect values calculated by DSAS. These numbers represent the distance
(in meters) along each transect from the baseline to the shoreline.

DSAS Intersect Table
OBIJECTID TransectiD BaselinelD ShorelinelD | Distance
1 1 1| 11/03/2008 -299.5
2 1 1| 04/01/2009 -304.6
3 2 1| 11/03/2008 -297.2
4 2 1| 04/01/2009 -305.7
5 3 1| 11/03/2008 -296.9
6 3 1| 04/01/2009 -307.8
lnMs PivotTFie!d Valut Field
Output Pivot Table
TransectiD BaselinelD Date_20081103 | Date_20090401

1 1 -299.5 -304.6
2 1 -297.2 -305.7
3 1 -296.9 -307.8

Figure 5. The Pivot Table function ‘reshapes’ the DSAS intersect table to create single records for each transect with separate
fields for the survey dates. The ‘value field’ (Distance) is the distance between the shoreline and the baseline.

The output from the ‘Pivot Intersect Table’ tool is a table. The table should be saved inside the same
geodatabase as the intersect table and other DSAS data.



2. Draw Vectors

The second step uses the pivot table created in the first step to draw shoreline change vectors whose length
corresponds to the amount of change (positive or negative) between two compared shorelines (Figure 6).

This step requires the user to select an earlier and later shoreline to compare. Distance values calculated in
DSAS for both shorelines are subtracted to find the amount of shoreline gain or retreat between the dates (the
difference is saved to a field (‘Dist ") in the ‘Vectors’ layer). The ‘Draw Vectors’ tool uses the change
calculation to draw change lines at every transect corresponding to the amount of loss or gain between the
shorelines at that transect. Gain over the period is shown by a vector seaward of the baseline; loss is shown
by a vector landward of the baseline.

This step calculates the difference between two user-selected shorelines, and generates a new vector layer,
each time it is run. The output vector layer includes attributes from the pivot table. For any transect where
one or both of the shorelines under comparison are missing, the ‘Dist ’ field is set to ‘0.” Although a vector
attribute record is included for ‘0’ length transects (thereby maintaining a full attribute table in the vector
output), its length is zero and there is no feature at this location. The ‘Draw Vectors’ user interface is shown
in Figure 4.
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Figure 6. The ‘Draw Vectors’ Interface. The user inputs include a Pivot Table, Beginning and Ending Shoreline, Multiplier,
and Vector Output for the resultant feature class. Further details and instructions for each input appear in the message box to
the right.




Vectors are drawn at the angle of the corresponding transects generated in DSAS. The ‘Angle’ field is
calculated in the first step. The ‘Multiplier’ function in the ‘Draw Vectors’ interface exaggerates the vertical
component of the vectors to improve visibility for mapping (Figure 7). When the multiplier is set at 1, the
vectors will be ‘at-scale’: the vector lengths represent the actual distance between the shorelines at the map
scale. The default multiplier value is 5.

Figure 7. Vectors created using different multiplier values. The same multiplier is applied to the magnitude of shoreline
displacement for all transects, and exaggerates the length of each vector.



3. Statistics Lines

The third step in the SCM workflow draws lines representing the Mean and Standard Deviations (+/- 1) of
the vectors (Figure 8). These statistical measures are calculated for all transects where both shorelines are

present, and separately by baseline section. So, if the baseline is divided into multiple segments, the mean
and standard deviation of change along each segment will be calculated separately for transects originating
along each segment.
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Figure 8. The ‘Mean & StDev Lines’ user interface. Inputs include a Pivot Table, Baseline and Transect Feature Layers,
Beginning and Ending Shorelines, Multiplier, Statistics Output Table, and Statistics Line Output. Further details and
instructions for each input appear in the message box to the right.

Because these statistical lines are designed to overlay on the vectors, the ‘Statistics Lines’ user interface
includes a multiplier function that should be set to same integer value that was used in step 2 to draw the
vectors.

The output lines will be added to the map view automatically. Symbology for the lines is set by the
‘Statistics_Lines.lyr’ layer file included in the SampleData folder



Appendix A: Performing the Pivot Function in Microsoft Excel

Because the first step of the Shoreline Change Mapper workflow requires an Arcinfo license, ArcView and
ArcEditor users will need to perform the pivot function outside of ArcMap. The following instructions are for

Microsoft Excel (2013 version).

Preparatory Steps in ArcMap

1.

Re-calculate Azimuth Values If you have altered any of the original DSAS-generated transects
manually, you will need to re-run DSAS to recalculate transect intersects and the transect azimuths. To
do this, open the attribute table for the transects layer. Use the Field Calculator on the “Azimuth” field
and enter the following into the Python parser (Figure 9):

math.fmod(360+math.degrees(math.atan2(( 'EndX!- !StartX!),( !EndY!- IStartY))),360)

This should recalculate azimuth field to the correct value. This formula presumes that the StartX and
StartY coordinates refer to the end of transect that is offshore (closer to the baseline), whereas the EndX
and EndY coordinates refer to the end of the transect that is onshore.

Field Calculator S5
Parser
VB Script @) Python
Fields: Type: Functions:
OBIECTID - @ Mumber .Elonjugﬁteg 0 -
SHAPE ; r::;[r)ﬂ'nﬂ r 1
BaselinelD e Siring :numeratoro 0
Group_ Date real)
TransCrder I?I'SD_ITithtEEEEIrJaﬁDD
ProcTime :hexD
Autogen Jis_integer ()
Starty math.acos( )
math.acosh( )
startf 2 math.asin() -
Show Codeblock i irntionlenies
=l (&[] ]-|]=
FEeEEEE

math. fmod(360+math. degrees{math.atan2({ 1EndX1- 1StartX!),{ 1EndY!- ! -
StartY1))),360)

About calculating fields Clear | | i | | E——— |
QK Cancel

Figure 9. The code for azimuth recalculation, entered into the ArcMap field calculator. In the ‘Parser’ section, Python must be
selected.



2. Join the ‘Transect’ Attributes to the Intersect Table Join the transect attribute table to the intersect

table using the Transects IDs (Figure 10). Note that the “Transectld” field can sometimes be referred to
as “TransOrder”.

P

Join Data @ 1

Join lets you append additional data to this layer's attribute table so you can,
for example, symbolize the layer's features using this data.

What do you want to join to this layer?

Join attributes from a table -

1. Choose the field in this layer that the join will be based on:

TransOrder -

2. Choose the table to join to this layer, or load the table from disk:

|2 SH_1D_Transects_intersect 20180724 152007  ~|
Show the attribute tables of layers in this list

3. Choose the field in the table to base the join on:

Transectld -

Join Oplions
(@) Keep all records

All records in the target table are shown in the resulting table.
Unmatched records will contain null values for all fields being
appended into the target table from the join table.

(71 Keep only matching records

If a record in the target table doesn't have a match in the join
table, that record is removed from the resulting target table.

[ Validate Join |

About joining data [ oK ] [ Cancel l

Figure 10. The "Join Data" dialog box. The join field (“TransOrder” in this example) links records in both the target
layer and join layer (the intersect table).



3. Export the Joined Tables to .DBF. Open the joined intersect table and export it to a .dbf file (Figure
11). The exported table will contain the fields from both tables.

Table O x
ENEMEEL R
n Find and Replace... x
% Select By Attributes... Shorelineld Distance IntersectX Interse
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Arrange Tables y 7 515 560138 583136 1853
017 513030438 5831336711
Restore Default Column Widths 07 509.801736 £33130 6225
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017 503137724 583174 7963
Joins and Relates ¥ 7 “500.386231 5831218707
Related Tables » 017 -457 4969 5831194724
i 017 495.471034 583117.9402
Create Glaph 017 52379114 533117.3088
Add Table to Layout 017 —492.162983 583115.8401
017 ~450.188108 5831146808
-~
a#| Reload Cache 017 488.554108 583113.9617
& Print.. 017 —456.04530 5831122148
e , b7 455114652 583112.4302
P 017 —483.311067 583111.8101
Export.. lo17 457548743 5831118402
J— —481.12209 583111.7562
L | Bxport -480.037588 583111.8837
28 Exports the table to a new table. -479.330785 583112604
79 478521188 583112 9874
30 1 | 03062017 477.854253 583113.7912
31 1| 03062017 477 294571 583114 8176
2 1 | 03eiz017 —476.811456 583115.7168
33 1| 03062017 476 643548 583117 3397
38 1 | 0306iz017 476.568314 583119.0104 il
= o= PRy e e .
T 2 v » [E]S | 0 outof 1179 Selected)
FS_Transects v | (S 10 Transects"él

&

B Saving Data

Look in: [E SCM_10.2

Mame

MName: Export_Cutput.dbf

Save as type: | dpasE Table - | [ Cancel l

File and Personal Geodatabase tables
)
Info tables

Text File

File Geodatabase tables

SDE tables

Figure 11. The process of exporting a “.dbf” file for the joined tables: (A) the location of ‘Export’ on the attribute table drop
down menu; (B) where to select the desired format within the ‘Saving Data’ dialog box.



Pivot Table (Microsoft Office 2013)

1. Open the .dbf table in Excel. In the ‘Open File’ dialog box, if you don’t see the .dbf table, select ‘Files
of Type:” >> ‘All files (*.*)’

2. Create an empty pivot table. Select ‘PivotTable’ from the ‘Insert’ tab (Figure 12). By default, the
‘Table/Range’ is set to the entire table. Ensure that all records are included in the range. Choose ‘OK’ to
send the pivot table to a new worksheet.
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Easily arrange and summarize
complex data in a PivotTable.

F¥T: You can double-click a value to
see which detailed values make up
the summarized total.

D
ﬂ Tell me more
o T — e TransOrder
| |
2 1 1 1 1
3 1 1 1 1

e b s ian e .
Create PivotTable M

B — ———
Choose the data that you want to analyze

@ Select a table or range
Table/Range: | Export Output!SAS1:5XS3483| s

() Use an external data source

Connection name:
Choose where you want the PivotTable report to be placed
@ Mew Worksheet
(") Existing Worksheet

==

Location: £z
Choose whether you want to analyze multiple tables

Add this data to the Data Model

[ CK ] l Cancel

Figure 12. Steps to create a Pivot Table in Microsoft Excel: (A) the location of the ‘Pivot Table’ button in the ‘Insert’ tab; (B)
the ‘Create PivotTable’ dialog box. The user input that indicates the range of records to be placed into the table is highlighted
in gray.



3. Begin populating the pivot table. In the right-hand pane on the pivot table sheet...
a. Drag-and-drop the ‘Shorelineld” field into ‘Columns.’
b. Drag the ‘Distance’ field into ‘Values.’
C. Drag the ‘Transectld” field into ‘Rows.’

The table should now contain individual records for each transect, listing the distance by the survey date
(Figure 13).
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19 |15 -304.3591274 -298.3786132 -299.455519 -304.59459  -1206.78785
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23 |19 -305.9310494 -298.8479078 -299.4845979 -303.9423966 -1208.205952
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Figure 13. The Pivot Table after dragging ‘Shorelineld’, ‘Distance’, and ‘Transectld’ into their corresponding categories within
the ‘PivotTable Fields’ window. Each date has its own column indicating distance from the baseline.



4. Click on the drop-down arrow on the ‘Transectld’ label located under the ‘Rows’ category. Select ‘Field

Settings’ from the drop down menu. In the ‘Field Settings” dialog box, set ‘Subtotals’ to ‘None’ and click
‘OK’ (Figure 14).

A -

NS
Move to Report Filter -

Move to Column Labels

= Moveto Values

X Remove Field

@ Field Settings...

Transectld ~ Sum of Distan... =

Defer Layout Update
M -——F—+ 100%
B Field Settings [ e

Source Mame: Transectld

Custom Mame: |Transectld

Subtotals & Filters | Layout & Print

Subtotals

| Automatic

) Custom
Select one or more functions:

W Sum -
Count
H Average
i Iax
Min
i Product -
| | Filter

|:| Include new items in manual filter

| omparromt o ] [ane ]

Figure 14. The process of accessing the ‘Field Settings’ dialog box: (A) the location of the ‘Field Settings’ selection in the
drop-down arrow for ‘Transectld’; (B) the location of the ‘None’ option under the ‘Subtotals’ section of the ‘Field Settings’ dialog
box.




5. Drag the ‘Baseline’, ‘StartX’, ‘StartY’, ‘End X’, ‘EndY”, and ‘Azimuth’ fields to ‘Rows’ ( Figure 15).
For each field, change the ‘Subtotals’ to ‘None’, as with ‘Transectld’ in Step 4.

Drag fields between areas below:

FILTERS COLUMMS
Shorelinel 2

ROWS ¥ VALUES
Transectld i Sum of Distan... ¥
BaselinelD i
Startx i
Starty i
EndX -

EndY -
Azimuth i
Defer Layout Update

Figure 15. The fully populated 'Rows' category in the ‘PivotTable Fields’ window.

6. On the ‘Design’ tab, choose ‘Report Layout’ and select ‘Show in Tabular Form” (Figure 16).

H ©- s Transects_Intersects Merged(DBF).dbf - Excel 7 E - 0O %
HOME  INSERT  PAGELAYOUT ~ FORMULAS ~ DATA  REVIEW  VIEW  DEVELOPER XY Chart Labels Sign in

"D ;;' Calibri S A == 9 SwapTet General - l;‘d Q %ﬂ Ex @ 2: QY %
Paste . B I u- . D-A- MergeCenter = § - 9% » @ 4 Conditional Formatas Cell Insert Delete Fomnat _  Sort& Find &

- Formatting > Table> Styles~ = - - £ Filter - Select~
Clipboard 15 Font & Alignment 5 Number n Styles Cells Editing -~
E1 - Jr A

A B c D E F G H 1 S

1 |
2
3 |Sum of Distance Shorelinel |~
4 |Transectid ~ | Baseline - |Startx - Starty ~|Endx ~|Endy | Azimuth ~|04f01/2009 10/13/2009 11/03
5 =1 21/ = 4480512, g 9 = 4480661 77.69808392120 -299.6607557 -299
6 =2 =1 =58285 =14480531 =583536. =14480681.7 77.63777829670 -302.7533426 -294.4887157 -301
7 =3 =1 =582849 =/ 4480551.1 = =14480701 77. -304.5357146 -294.7019172 -30,
E =4 51 =582845. 14480571 583529 14480719 77.75014270280 -304.5586981 -295.3388814 -301
9 =5 51 =1582840. =4480590. =583525. =14480737. 77. 70 -301.3374155  -294.36722 -301
10 =6 91 =582835.9 =14480610 95835214 4480752, 78.29763876300  -300.47719 -293.6904617 -299
1 =7 51 =582831 =14480629 =583517. =14480767. 78.61774331940 -301.5435256 -294.2782473 -299
12 =8 91 =1582826. =4480649. =583513. =14480784. 78.80936449150 -303.3331338 -296.1073214 -2
13 -9 91 =582822. = 4480668 583509, = 4480801 79.01599501160 -304.3392989 -297.9966419 -299
14 210 51 =582818. =14480688. =583506.6 =14480816. 79.47614524350 -304.1907889 -298.7323618 -299
15 =11 =1 =582814. =/4480707. =1583504. =1 4480825. 80.31120665340 -304.1091512 -298.4859955 -299
16 o12 51 =582811 =14480727 =583503. 4480832 81.35402392240 -303.7543841 -298.2242965 -299
17 213 =1 =582808. =1 4480747 =583501 =14480838, 82.4 -304.8633992 -298.1448486 -299)
18 =14 21 & 0! ~14480767.. =/583500.9 ~4430844. 83.63811808600 -304.6294259 -298.0263193 -299
19 215 51 582802 =14480786 =583500.0 =14480850. 84.82079499310 -304.3591274 -298.3786132 -29
20 =16 =1 =582801 = 4480806 583499 =4480855. 86.04412260270 -304.0488801 -298.6607443 -299
21 o917 51 5582800, 14480826 5583499.4 4480859, 87.33950887590 -305.2792259 -298.8096463 -299
22 218 51 =582799. =14480846 =583499.5 =14480862. 88. -305.772635  -298.72521 -299
23 =19 51 =582799. = 4480866 =583499. =4480864. 90.19363209450 -305.9310494 -298.8479078 -299
24 =20 =1 S582800. =4480886 583499, =14480866. 91 -305.947015 -298.8970644 -298
25 221 51 =582800. =14480906. 583499, =14480868. 93.15811392450 -305.7990592 -298.3009154 -298
2% B =1 =ss2801 514480976 583299 = 4480870. aa. 0 -305.9964937 -798.7685166 -298

Sheetl | Transects Intersects Merged(DEF @® [ ¥

Figure 16. The Pivot Table in Tabular Form. Each transect is represented by an individual row, and their values for each field
are indicated in separate columns.



bottom), and copy them (Figure 17).

Select all records, including the field headers (but not the ‘Grand Totals’ at the far right side, and at the

H ©- B Export_Output.dbf - Excel PIVOTTABLE TOOLS ?2 @B - 0O %
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEEW DEVELOPER XY Chart Labels ANALYZE DESIGN Sign inl

., L. . = e .

Déév Calibri S A A = ®- EeWapTet General - e p‘} 5 2K @ év %Y ik
Paste . B F U - [E- Merge& Center - $ - % » 3 £ Conditional Formatas Cell  Insert Delete Fomat | Sort& Find &

- Formatting > Table~ Styles~ - - - =7 Filter ~ Select~
Clipboard 13 Font o Alignment n Number 5 Styles cells Editing -
k1183 - I ~

D 3 r " ! J [ L "
R g BT Y E E E E -
1153 TT3821413] 33604708 348150107 103801858 PivotTable Fields X
354020869 337.870145 349.169758 104108077
1161 353653396 339.483466| -349.06275 108239961 Choose felds to add to report o -
-252.190461 | 341950659 69134112
35115579 342320015 3435594 1 EnaX —
L. -249.985929 343590956 633576885
Galibri |11 -[A & % 249570134 344125183 593695316 7] End¥
B I = - A-iii-% 5 o |2665.42000000000| 350545176 345848820 £96.395004 V] Azimuth
351892315 346.855855 69874817 SHAPE_Leng
-352.501631  347.464209 -699.96554 MATCH_ =
En Copy Faassss | 266.45000000000 353076695 342638168 701714862
Eormat Cells Wesssesn 255.45000000000 352.348521| -249.995525 702344045
11 B ebssso 2554500000000 -353.50165 -345.155284 702656544 Drag fields between areas below:
Mumber Format... Wemsmeasan  26C.47000000000 -355.666908 -349.710428 -705.377336
o sy 265 43000000000 356602054 345335338 70553753 T FILTERS Nl COLUMNS
& Refresh esen 266.45000000000 356443021 345208962 704 857983 S .
Sort , Wssssesn 2555000000000 250117888 350117682
= WAMABAARM | 2651000000000 -350.945207 -350.945207
[ 1177 | snssmammmmmamesnase < Remoye "Sum of Distance AR 266.51000000000 350.926383 -350.926383
, Wi 265 52000000000 350266792 250266792
Messssses 2655300000000 251142959 251243959 Rows > vALES
b s 2654000000000 25241503 35241502
1181 | seenspnmmunmnpens M | 266.55000000000 353.210787 -353.210787 Transectld v ||= Sum of Distance ¥
= Show Details st | 265 55000000000 352 396681 352308681 BaselindD ¥
o3 | sssmammmssssasssn 3, e o Settings J— 252363673 3s2363673 = S
o4 S81562.099 590880.197 582737.336 o 175517963 -
15 PivotTable Options... e -
136
] Hide Field L ¥ L = Defer Layout Update

Select destination and press ENTER o choose Paste

AVERAGE: 1654669.904

COUNT: 134

Figure 17. The selection of records that exclude the right-most ‘Grand Totals’ column and the bottom row.
Insert a new worksheet. Right-click in cell A1 and click ‘Paste Special.” In the ‘Paste Special’ dialogue box,
choose ‘Values’ and press ‘OK’, resulting in a table without the ‘Grand Totals’ records (Figure 18).

= Export_Output.dbf - Excel ? E - B X
INSERT  PAGELAYOUT  FORMULAS ~ DATA  REVIEW VW  DEVELOPER XY Chart Labels Sign i)
D%’v Calibri “Ju oA A = ®-  EewapTen General - g‘d Q gm E)( @ Z: QY i
Pate LB g ou- B - rge& Center = § < % » G &§ Conditional Formatas Cell Insert Delete Fomnst  Sort& Find &
~ Formatting = Table - Styles~  ~ - - £ - Filter~ Select -
Clipboard Font = Alignment = Number 5 Styles cells Editing -
9 - S || 447220833 N
A 8 < o 3 F G H 1 J K L M N o 3 =
1 |sum of Distance Shorelinel
2 |Transectld BaselinelD StartX  Starty  EndX EndY Azimuth 03/06/2017  04/12/201 10/23/201 (blank)
3 0 1 5873032 4472321 586404.8 4472268  266.57 o
4 587303.8 4472312 586405.4 4472258  266.58 o
5 587304.4 4472301 586406 4472248  266.59 o
6 5873049 4472293 5864065 4472239  266.6 o
7 587305.6 4472281 586407.2 4472228  266.61 °
s 587306.2 4472272 586407.7 4472219  266.61 o
) 587306.7 4472263 536408.3[ 4472210]  266.62 o
10 587307.3 4472252 586408.9 4472199  266.63 o
1 587307.9 4472242 586409.5 4472130  266.54 o
12 5873085 4472232 586410.1 4472179  266.65 o
13 587309.1 4472222 586410.6 4472170  266.65 °
1 587309.6 4472213 5864112 4472161  266.66 o
15 1 1 582625.6 4420538 5835233 4480602  85.88 -523.9603367 -526.051 -519.583
16 2 1 582624.7 4480549 583522.6 4480611  86.08 -523.3740186 -528.016 -520.081
17 3 1 582623.8 4480563 5835221 4480618  86.47 -523.1610819 -528.994 -520.432
18 a 1 582623 4480578 5835217 4480625  86.97 -522.9412001 -528.638 -519.887
19 s 1 5826224 4480589 5835215 4480631  87.36 -522.8577587 -527.601 -518.615
20 6 1 5826217 4480608 5835211 4480639  87.97 -522.3503925 -525.12 -516.429
7 7 1 5826213 4480620 583520.9 4480645  28.39 -521.4200127 -522.96 -514.863
22 8 1 582621 4480633 583520.8 4480651  8§8.83 -520.203626 -520.731 -513.099 -
Sheetl | Sheet2 Export_Output ® < v

Figure 18. The values copied from the Pivot Table and pasted into a new sheet.



8. The dates in the field headers need to be changed before we can re-import this pivoted table
into ArcGis. Remove the slashes and add “Date " at the beginning of each field name

(Figure 19).
12 - X & fr | Date_20091013
A B c D E F G H I ) K

1 |Sum of Distance Shorelinel
2 |TransecticBaselinellStartx  Starty  EndX  EndY  Azimuth Date_20090401 [Date_2009101 [ IBOOGINGIE00
3 1 1 582855.6 4480512 583539.6 4480661 77.69808 -299.6607557 -299.7959506
4 2 1 5828523 4480532 583536.1 4480682 77.63778 -302.7533426 -294.4887157 -301.7823958 -302.5761452
5 3 1 582849.3 4480552 583533.1 4480701 77.66397 -304.5357146 -294.7019172 -301.957154 -303.2964989
6 a 1 5828455 4480571 583529.6 4480720 77.75014 -304.5586981 -295.3388814 -301.3767275 -303.8007794
7 5 1 582840.8 4480591 583525.2 4480738 77.88096 -301.3374155  -294.36722 -301.1145996 -302.4812442
8 6 1 582836 4450610 5835214 4480752 78.29764  -300.47719 -293.6904617 -299.8182864  -302.689698
9 7 1 5828312 4480630 583517.5 4480768 78.61774 -301.5435256 -234.2782473 -299.6928383  -302.6802457
10 8 1 582826.7 4480649 583513.4 4480785 78.80936 -303.3331338 -296.1073214  -299.72845  -303.0670601
11 3 1 5828225 4480669 583509.6 4480802  79.016 -304.3392989 -297.9966419 -299.2173146 -304.1105826
12 10 1 582818.5 4480688 583506.7 4480816 79.47615 -304.1907889 -298.7323618 -299.7315982 -304.5074381
13 11 1 5828147 4480708 583504.7 4480826 80.31121 -304.1091512 -298.4859955 -299.7189746 -304.8380213
14 12 1 5828112 4480728 583503.2 4480833 81.35402 -303.7543841 -298.2242965 -299.2882253  -304.6649533
15 13 1 582808 4480747 583502 4480829 82.47936 -304.8633992 -298.1443436 -299.5311318  -304.7854007
16 14 1 582805.2 4480767 583500.0 4480845 83.63812 -304.6294259 -238.0263193 -299.4432639 -304.6682829
17 15 1 5828029 4480787 583500.1 4480850 84.82079 -304.3591274 -298.3786132 -299.455519  -304.59459

Figure 19. Alterations made to the headers to prepare for input into the second step of SCM. The cells highlighted in yellow
have the desired format, where the Shorelineld field is preceded by “Date_

9. Save this worksheet as a comma-delimited text file (.csv file type) and close Excel.

formatting before these edits were made.

. The cells highlighted in red have the original

10. In ArcCatalog, navigate to your DSAS geodatabase. Right click the database and select
‘Import’ >> ‘Table (single).” Select the .csv file and import to the geodatabase. You are
now ready to begin Step 2 in the Shoreline Change Mapper, ‘2. Draw Vectors.”.
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