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Summary

The following standard operating procedure (SOP) outlines the procedures for post-processing the
shoreline survey GPS data collected using SOP 1.3.22 Conducting the GPS Shoreline Survey—
Version 1.1 (Baron 2023). Following the steps and procedures outlined in this SOP will ensure that
the same techniques are used, that will allow comparisons of datasets to be made within and between
parks through time. The topics addressed in this SOP include: (1) set unit time settings, (2)
transferring GPS data to computer, (3) differential correction of GPS data, (4) exporting corrected
GPS files, and (5) preparing exported files for analysis. These procedures are adapted from the
Northeast Coastal and Barrier Network (NCBN) Geomorphological Monitoring Protocol Part [—
Ocean Shoreline Position (Psuty et al. 2010). This SOP assumes the user has at least an intermediate
understanding of Geographic Information Systems (GIS) and a familiarity with GPS data and
Pathfinder Office software.
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Required Equipment/Data List

e Desktop or laptop computer running Pathfinder Office (PFO) 5.60 or higher

e  GPS unit (or data files) with shoreline monitoring GPS data collected according to SOP
1.3.22 Conducting the GPS Shoreline Survey—Version 1.1 (Baron 2023)

e Desktop or laptop computer running ArcGIS Pro 3.x

e Desktop or laptop computer running ArcMap 10.x (with ArcCatalog).

Desktop or Laptop Computer Running ArcGIS 10.x (with
ArcCatalog) Procedure

The purpose of this SOP is to ensure that the same data collection methods are used to monitor
SECN shoreline change along the coastal parks, allowing comparisons to be made within and
between parks over time. The high-tide neap-tide swash line will be mapped according to SOP 1.3.22
Conducting the GPS Shoreline Survey—Version 1.1 (Baron 2023). Once the data are collected, the
following steps should be followed to post-process the data for higher accuracy and prepare the data
for analysis. Pathfinder Office (PFO) will be used to transfer the GPS data from the GPS unit to the
computer, differentially correct the GPS data, and export the GPS data as an ArcGIS compatible
format (geodatabase file or shapefile).

Extracting GIS File from Trimble Geo 7x GPS
This section contains instructions on how to transfer the GIS file created during the survey to a
computer.

1. Extract the SD card from the Trimble Geo 7x GPS. Then insert to a computer.

2. Find the eight different files with the name of the survey that will be post-processed and
prepared for analysis. For example, the data collected on 02/28/2023 at Timucuan Ecological
and Historic Preserve (TIMU) was named “20230223TIMU” on the day of the survey. This
naming convention is explained in SOP 1.3.22 (Baron 2023).

a. The eight files (Figure 1) should be placed into a folder on the computer. The output
files (.SFF and .COR) made later will be placed in this folder as well.
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Figure 1. Screen capture of File Explorer showing the various file types that make up a GIS file.

Set Unit Time Settings

This section contains instructions on how to set the unit and time setting in PFO. Once the settings
are set, they should remain this way when PFO is opened in the future; however, always check to
ensure that the settings are correct.

1. Open PFO.
2. Click options > units.

a. Check that the following units are set (Figure 2).
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Figure 2. Screenshot of “Units” window in Pathfinder Office (PFO).

b. Click OK.

3. Click options > time zone. (Figure 3)

P

Time Zone Settings

Time Zone:

Time difference from UTC: 500

MNew Time Zone... | Delete |

Figure 3. Screenshot of “Time Zone Settings” window in PFO.

a. Set to the current time zone.

1. Eastern Std USA is observed in the winter, starting the first Sunday in
November through the second Sunday in March.

ii. Eastern Day USA is observed in the summer, starting the second Sunday in
March through the first Sunday in November.



b. Click OK.

Transfer GIS File to SSF File

The following section describes how to transfer a GPS file from a GIS file to a .SSF file. The GPS
file transfer should be performed after data collection to ensure data backup. An .SSF file is a file
format used by Trimble GIS mapping software. It contains GPS position data recorded at the time of
the survey using the Trimble Geo 7x data collector device.

1. Open PFO.

2. The “Select Project” window will appear (Figure 4). If not, click File > Projects... to open
the “Select Project” window.

Select Project X
Comment: Default Project Help
Default folder for

Project Folder: C:\Users\abigailgonzalez\Documents\GNSS Projects\Default]

Backup files: C:\Users'\abigailgonzalez\Documents\GNSS Projects\Default\Badwp

Export files: C:\Users\abigailgonzalez\Documents\GNSS Projects\Default\Export

Base files: C:\Users\abigailgonzalez\Documents\GNSS Projects\Default\Base

New... | Remove | Modify... I
[v Display this dialog at start-up

Figure 4. Screenshot of the “Select Project” window displaying a default project.

3. Select the park project where the data were collected. If there is not a project for the park
where the data were collected, create a new park project. The same park project will be used
to transfer data for that park in the future.

a. To select a previously created park project:

i. In the “Select Project” window, click the drop-down arrow next to the
“Project Name” field (Figure 5).
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Figure 5. Screenshot of the Select Project window showing the drop-down list of previously created
projects with a PARK_Shorelines project selected.

ii. Select a previous park project.
iii. Click OK.
iv. Go to step 7.
b. To create a new park project:
1. Click New...

ii. Use the following format for the project name: “PARK _Shorelines” where
PARK is the four-letter park code. For example, for data collected at
Canaveral National Seashore, type in CANA_Shorelines.

iii. Note: the new folder name will be populated after the selected project
location (Figure 6).

Project Folders X ‘

Project Name: | TIMU_Shorelines]

Comment: | Wednesday, April 19, 2023 3:49:18 pm

Project Folder: | C:\Users\abigailgonzalez\OneDrive - DOI\Desktop'Projects\Shorelines \TIMU_Shorelines Browse... |
Backup Folder: I Backup Browse... I
Export Folder: i Export Browse... |
Base File Folder: l Base Browse... |

oK | Cancel ] Default | Help |

Figure 6. Screenshot of “Project Folders” window displaying the Project Folder (location previously
selected) and the Project Name created.




iv. Click OK.

v. The new park project that was just created should populate the “Select
Project” window (Figure 7).

Select Project X

Comment: Wednesday, April 19, 2023 3:45:24 pm Help

Default folder for
Project Folder: C:\Users\abigailgonzalez\OneDrive - DOI'\Desktop'\Projects\Shorelines\TIMU
Backup files: C:\Users\abigailgonzalez\OneDrive - DOI'\Desktop'\Projects\Shorelines\TIMU\Backup
Export files: C:\Users\abigailgonzalez\OneDrive - DOI'\Desktop'Projects\Shorelines\TIMUExport
Base files: C:\Users\abigailgonzalez\OneDrive - DOI'\Desktop'\Projects\Shorelines\TIMU\Base

. = vady.. |

[V Display this dialog at start-up

Figure 7. Screenshot of “Project Folders” window displaying the previously selected Project Folder as the
default location for the Project just created.

vi. Click OK to make the main Pathfinder Office window accessible.

4. To transfer the data from a GIS file to SSF file, click Utilities > Data Transfer (Figure 8).
The “Data Transfer” window will then appear (Figure 9).
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Figure 8. Screenshot of “GPS Pathfinder Office” window.
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Figure 9. Screenshot of the “Data Transfer” window.

5. Click Devices... to connect to the folder containing the GIS files extracted from the Trimble
Geo 7x. The “Devices” window will open (Figure 10).

Devices ? X
Name | Location ] Device Class | A
=l 2021 Fall TIMU Raw Folder C:\Users\abigailgonz... GIS Folder
a1l 2022 CANA 2022_Spring RawData C:\Users\abigailgonz... GIS Folder
#l 2022 CUIS 2022_Spring RawData C:\Users\abigailgonz... GIS Folder
=l 2022 FOMA Spring Raw C:\Users\abigailgonz... GIS Folder
&l 2022 Spring TIMU C:\Users\abigailgonz... GIS Folder
a1 2023 CALO Spring Raw C:\Users\abigailgonz... GIS Folder
il 2023 Spring CAHA Raw C:\Users\abigailgonz... GIS Folder
a) CAHASpring C:\Users\abigailgonz... GIS Folder
al CAHA_Fall_2022 C:\Users\abigailgonz... GIS Folder
al CAHA_Fall_RawData C:\Users\abigailgonz... GIS Folder
5 CANA Fall 2022 Raw C:\Users\abigailgonz... GIS Folder v

New.. | I Close J

Figure 10. Screen capture of the “Devices” window.

6. Click New... The “Create New Device” window will open (Figure 11).

Create New Device X

Select the type of device you wish to create.

GIS Datalogger

GIS Datalogger on Windows Mobile
GIS Datalogger on Windows PC
GIS E-mail Device

GIS PCCard
GPS Receiver (4000 Series)

Cancel |

Figure 11. Screen capture of the “Create New Device” window.

7. Select GIS Folder, then click OK. The “Add New Device — Folder” will open (Figure 12).
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Add Mew Device - Folder X

Select the folderto connect to:

Folder:

|C"-Usem\abigailgonzadez'\()neDrive - DO Browse...

Next > | Cancel |

Figure 12. Screen capture of the “Add New Device — Folder” window.

8. Under “Folder:” click Browse... and the “Browse for Folder” window will appear (Figure
13). Browse to the folder with the 8 different GIS files extracted from the Trimble Geo 7x
devise. Select the folder, then click OK. Then click Next >.

Browse for Folder *
Backup -~
Base
Export
Raw_Data_TIMU
%| Documents

Forms (Per diem)
Microsoft Teams Chat Files
& Pictures
Pictures - Veg Crew
Recordings W

Conce

Figure 13. Screen capture of the “Browse for Folder” window.

9. The next “Add New Device” window (Figure 14) should appear. For “Type:” select
TerraSync from the drop-down list. Then for “Version:” select v3.xx, v4.xx, v5.xx from the
drop down list. Click Next >.
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Add Mew Device X

Specify the Type of files to be sent to this device:

Type: r
Version: |v3n‘ v, v5xx LI
<Back Nest > in | cancel |

Figure 14. Screen capture of the “Add New Device” window. Showing what to select for “Type” and
“Version.”

10. The next “Add New Device” window (Figure 15) should appear. Under “Name:” specify a
name for the device (in this case the folder) you have defined previously. Click Finish. You
will then see the Data Transfer window (Figure 16).

Add New Device X

Specify a name for the device you have defined:

Name: |TIMU_Shorelines_52023

<Back | teis | Fesh | Cancel |

Figure 15. Screen capture of the “Add New Device” window.
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Press Add to Select files.

& Data Transfer = %
i ' =1 (] =
MU_Shorelines_52023 [ﬁ E[Eel Devices. .. | ‘ e -
Connected to TerraSync v3.xx,
Receive I:;end I v4.XX, V5.XX.
i~ Files to Recsive
File | Size | DataType | Destination |

Settings... Help Close

Figure 16. Screenshot of the “Data Transfer” window showing the software has connected to the folder

with the GIS file.

11. Click Add > Data File (Figure 17).

Press Add to Select files,

5".-‘ Data Transfer — %
~Device — o =
[TIMU_Shorelines_s2023 | lﬁ E[Eel Devices... | ‘ oy D
Connected to TerraSync v3.xx,
Receive Ise"d ] V4.XX, V5.,
r~Files to Receive
File | size | DataType | Destination :

Data File
Waypoints

rre—

Settings... Help Close

Figure 17. Screenshot of the “Data Transfer” window showing the “Add” options.
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12. The “Open” window will appear (Figure 18). Note: any files that have not been transferred
will be highlighted automatically.

a. Select the data files for the park project to transfer.

b. Click Open.

Open ?

Look in: ‘s TIMU_Shorelines_S2023 | 3’.71[

20230228TIMU2 gis

Rerene: |
Files of type: | Data Fie ~]  Cancel

Destination: IC:\Usem \abigailgonzalez\OneDrive - Browse...

Figure 18. Screenshot of the “Open” window.

13. The selected file(s) will be listed in the “Data Transfer” window (Figure 19).

a. Click Transfer All.

&f Data Transfer e P
—Device . - 0 .
[TIMU_Shorelines_S2023 ] Iﬂb:@ g[Eol Devices... | J..._..-.:,I-M)—‘Q
 Connected to TerraSync v3.x0¢,
Receive ISend ] V4, XX, V5.%X,
Files to Receive
File Size DataT Destination ARl ~ |
30228TIMU2... 293... DataFile C:\Users\abigailgonzalez\OneDrive - DOI'D...
Remove |
Remove All
Transfer All
Settings... Help I Close |

Figure 19. Screenshot of the “Data Transfer” window.
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b. Once the data have been transferred, a “Transfer Completed” window will appear (Figure

20).

c. Click Close.

Transfer Completed

1 File(s) Successfully Transfemed.

contains a detailed log.

Close I

The file C:\Users\abigailgonzalez OneDrive -
DON\Desktop\Projects\Shorelines\TIMU\DTLO426a. TXT

More Details. ..

Figure 20. Screenshot of the “Transfer Completed” window.

14. Check that the data files have been properly transferred.

a. Navigate to the project file location on File Explorer.

b. A data file ending in .SSF should appear (Figure 21).
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Figure 21. Screenshot of the “Windows Explorer” window.

15. Close the “Data Transfer” window.
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Differential Correction of the GPS File

The following section describes how to differentially correct the data collected. Differential
correction utilizes the Continuously Operating Reference Station (CORS) sites and reduces positional
errors in the collected data. Correct each GPS file (.SSF) separately.

1. Open PFO.
2. Open the park project created previously.
3. Open an .SSF file by clicking the folder button in the toolbar or File > Open.

4. The file will be displayed in the Map window. If the map window is not open, click View >
Map (Figure 22).

B GPs Pathfinder Office - 20230228 TIMU2.ssf
File Edit View Data Utilities Options Window Help

FH8&r B =0 0AQ Q@ Mswem -6 6 |
& Map 1:6,006, <- 2,031 m -> [e®]=]

EEEEEEEER

|Latitude/Lonaitude, WGS 1984, EGM36 (Global)

Figure 22. Screenshot of “Map” window in Pathfinder Office.

5. Go to Utilities > Differential Correction.

6. The “Differential Correction Wizard” window will appear with the open file listed (Figure
23).
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ﬁ Differential Correction Wizard — X

Select SSF files to comect

20230228TIMU2 ssf L

x|

Start Time: 02/28/23 15:39:19

End Time: 02/28/23 16:35:59

Folder: C:\Users\abigailgonzalez \OneDrive - DOI\Desktop\Pr
Postions: 173

Collected with H-Star receiver: Yes

Centimeter output enabled: No

[ Net> | concel | Hep |

Figure 23. Screenshot of “Differential Correction Wizard” window showing the dataset that is currently
open in PFO.

a. Click Next.

b. Stepping through the wizard, select the following criteria as in Figure 24:
i. For “Processing Type” select Automatic Carrier and Code Processing.
ii. “H-Star Processing” select Use single base provider.

iii. Click Next.

& Differential Correction Wizard ==

i~ Processing Type
' Automatic Carier and Code Processing (Recommended)
" Code Processing Only

" Camier Processing Only

i H-Star Processing

" Use muttiple base providers

@+ Use a single bass provider

< Back Next > Cancal | Hep |

Figure 24. Screenshot of “Differential Correction Wizard” window displaying the “Processing Type” and
“H-Star Processing” options.
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c. The “Correct Settings” section will be displayed (Figure 25).

& Differential Correction Wizard F =
—Comect Settings

Output comected and uncomected positions

Smart automatic rover fitering

Re-comect realtime positions

M

I
L]
.
{
| <Back | MNet> | Cancal | Hep |

Figure 25. Screenshot of “Differential Connection Wizard” window showing the Connect Settings options.

i. If the settings match Figure 25 click Next. Otherwise, click the Change
button and switch the settings to match the above figure, then click Next.

d. The “Base Data” and “Reference Position” information will be displayed.

i. Select Base Provider Search and click Select (Figure 26).

% Differential Correction Wizard

~Base Data

@ Base Provider Search
ICOHS. DUCK 3 (NCDU), NORTH CAROLINA (ITRFOO Select... |

" Folder Search
IL"-GIS-pmjel:‘ts-SartMarshCnmmunﬂies'-SahMarsh_C*N Select... |
" Browse

Brovize |

~ Reference Position
& |Jse reference position from base files

" Use reference posttion from base provider

ICORS. DUCK 3 (NCDU), NORTH CAROLINA (ITRFOOD Select.. |

¥ Confirm base data and position before processing

< Back Mext > Cancel Help

Figure 26. Screenshot of “Differential Connection Wizard” window showing the “Base Data” and
“Reference Position” options.

ii. Click Update List. The base provider list will start downloading and the list
will be updated (Figure 27).
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iii. Select a CORS base provider that is closest. A CORS that has both GPS and
global navigation satellite system (GLONASS) is the best. An “*” in the “G”
column in Figure 27 denotes the CORS has GLONASS satellites. You must

select a Provider with a “*” in the “G” column, otherwise you will get an

error when you correct the data.

Select Base Provider M
L2 Distance | Integrity Index | =
B4 CORS, JACKSONVILLE (IXWL), FLORIDA (ITRFOO (19... = 27km I I
& CORS, JACKSONVILLE 1 (Z1X1), FLORIDA (ITRFO0 (... = 47km
& CORS, BRUNSWICK (GABK), GEORGIA (ITRFOO (199... = &4km 93.04
& CORS, PLATAKA {PLTK), FLORIDA (ITRFO0 (1997)D... = 104km ?
& CORS, BUNNELL (FLBN), FLORIDA (ITRF00(1997)D... = 110 km ?
. CORS, GAINESVILLE (GNVL), FLORIDA (ITRFOO (199... = 127 km ?
&, CORS, ORMOND BEACH (ORMD), FLORIDA (ITRFOD ... = = 145 km ?
Show Base Providers of Type: ‘AII types J Update List
Base Provider I
New... | Copy... | Properties... | |

Figure 27. Screenshot of “Select Base Provider” window.

iv. Click OK.

e. The “Differential Correction Wizard” window will be updated with the selected base
station information (Figure 28).

f. Toggle ON “Use reference position from downloaded base files.”

g. Check the box near the bottom of the window to “Confirm base data and position
before processing.”

h. Click Next.

Base Data
(¢ Base Provider Search
|CORS. PLATAKA (PLTK). FLORIDA (ITRFO0 (1997)-De Select...

" Folder Search
|: Jsers\abigailgonzalez\OneDrive - DOI\Documents'\(

" Browse

Reference Posttion
(¥ Use postion from downloaded base files
" Use postion from base station list

|:‘f‘:§ PLATAKA (PLTK), FLORIDA (ITRFDO (1997)-De
¥ Confirm base data and position before processing
<Back | Net> | cancel | Heb |

Figure 28. Screenshot of “Differential Connection Wizard” window showing the Base Data and Reference
Position options with the base station selected listed as the Base Provider Search.
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i.  The “Output folder” and “Output Filename” information will be displayed (Figure
29).

i. For “Output Folder, “select Use the project folder.

ii. For “Output Filename” select Create a unique filename based on the input
filename.

j. Click Start.

4@ Differential Correction Wizard U= =]

~Output Folder

i+ |se the project folder

" Use the same folder as the input file

~Output Filename
{* Create a unique filename based on the input filename

" Use original filename, ovenwriting any existing .cor file.

<Back [ et | Cancel | Heo |

Figure 29. Screenshot of “Differential Connection Wizard” window displaying the Output folder and
Output Filename options.

k. The wizard will search for the base files (Figure 30).

i. Ifthere is 100% coverage, click Confirm. This is going to take several
seconds to a few minutes, depending on how big the data set is.

@ Differential Correction Wizard — X

Searching for base fies...

File C:\Users\abigailgonzalez\OneDrive - DO\Desktop'\Projects\Shorelines\TIM!
Successfully found or downloaded 1 of 1files.

il | Search complete.

——Base Data Details
Using reference posttion from base data

Source: C-\Users\abigailgonzalez\OneDrive - DOI\Desktop'\Projects'\Shorelines\
pitk05923202.zip

Local time: 2/28/2023 2:59:42 PMto 2/28/2023 4:59:42 PM

Position: 29°39'48.14824"N, 81°41'15.86123"W, -17.81 m, 0.00 m Antenna hei

——LCoverage Details:
Rover file: 20230228TIMU2 ssf

Local time: 2/28/2023 3:39:19 PM to 2/28/2023 4:35:53 PM
100% total coverage

100% coverage by ptk 05923202 zip

Iclick Confirm to continue..

< Back Confim Cancel | Hep |

Figure 30. Screen capture of the “Differential Correction Wizard” window indicating 100% total coverage.
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. Notice the differential correction information for estimated accuracies (Figure 31).
Then click Close.

ﬁ Differential Correction Wizard = x

153 code solutions were of higher quality

Differential Comection Summary:

1file processed. Inthis file
1173 (100.00%) of 1173 selected positions were code comected by post4
1095 (93.35%) of 1173 selected positions were carmier comected by post+
153 (13.97%) of code positions chosen over camier, as they were of highe

Estimated accuracies for 1173 comected posttions are as follows:
Range Percentage

0-5cm
5-15em -
15-30cm 60.27%
30-50cm 28.82
0.5-1m 8.447
1-2m 213
25m 0.34
>5m

Differential comection complete.

<

< Back Close | Help I

Figure 31. Screen capture of the “Differential Correction Wizard” window displaying the differential
correction information, including the accuracy of the corrected data.

m. Check for the COR file created in your output folder.

i. Open Windows Explorer and navigate to the project folder location.

ii. There should be two new files listed, a .cor and a .txt (Figure 32).

= o X
access at g M folder
Gpboas orgne o saec
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1 Raw_Data_TIMU 472 Fi
o 8 20230228TIMU2.cor 4/21 Tr 119KB
» 8 20230228TIMU25sf 4/2¢ Tri 8kB
Act £l Correct_2023-04-27_13-11.6xt Text D nt KB
Cur £l DTLo426aTXT 4/26/202 Text D ent 1KB
e
e
s
@ Onel
siem: B=

Figure 32. Screen capture of the Windows Explorer window.

Export Corrected GPS File as a Geodatabase File

The following section describes how to use PFO to export a corrected GPS file as an ESRI
geodatabase file, rename the file to retain the naming scheme of the original GPS filename, and
project the geodatabase file so that its location will be known when opened in ArcGIS.
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Setup Pathfinder Office
1. In Pathfinder Office, using the park project from the previous section, open the .COR file by
clicking on the folder button or File > Open. The corrected GPS file will be displayed in the
“Map” window (Figure 33).

n GPS Pathfinder Office - 20230228TIMU2.cor - ] x
File Edit View Data Utilities Options Window Help
BHE @B kmo[DAQQ A D | [T Sosines <] @ 31268
& | % Mep 155995, <-202Tm ->
&
Y
i
&)
Ch
&
A
e
Latitude/Longitude, WGS 1984, EGM96 (Global) NUM
Figure 33. Screen capture of Pathfinder Office where the “Map” window is displaying the corrected GPS
file.

2. Click Utilities > Export...
3. The “Export” window will appear (Figure 34).

a. Make sure that the file you selected is listed under “Selected Files.” If not, browse to the
location of the file, select it, and click Open.

b. PFO will automatically put the exported file in the export folder of the project folder. The
location will be displayed under “Output Folder” (Figure 34).

c. Inthe “Choose an Export Setup” section, from the drop-down menu, select Sample
ESRI File Geodatabase Setup.
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i. Note: The geodatabase file can be transformed into a shapefile on ArcGIS
Pro, but if you need to export as a shapefile directly, select the option Sample
ESRI Shapefile Setup from the drop-down menu. Remember, this format
will not retain the naming scheme of the original GPS filename.

ﬂ Export — X
Input Files
Folder: Browse... it
C:\Users\abigailgonzalez\OneDrive - DOI'\Des...\TIMU Cancel
Selected Files: Help

20230228TIMU2. cor

Output Folder
I C:\Users\abigailgonzalez\OneDrive - DOI'\Desktop\Projects\Shorelines \TIMU \Expc Browse...
Choose an Export Setup

|Sam:ie ESRI File Geodatabase Setup j
Format: ESRI File Geodatabase

Type of Export: Features - Positions and Attributes

Output Option: Combine and output to Export folder

GIS Coordinate System:
Site:
System: U™

Zone: 18 North
Datum: NAD 1983 (Conus)
Coordinate Units: Meters
New... | Delete ] Properties... |

Figure 34. Screen capture of the “Export” window displaying the Input Files, Output Folder, and Export
Setup. The Export Setup shows the ESRI File Geodatabase format selected.

Set Export Properties
Below are the steps to set the parameters for exporting the corrected GPS files as an ESRI File

Geodatabases. After clicking Properties in the “Export” window, select the following information in
each tab.

1. On the “Data” tab (Figure 35), select the following options:
a. For “Features-Positions and Attributes,” select Export All Features.

b. Make sure the window matches Figure 35.
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Coordinate System } ESRI File Geodatabase |
Data | Oupwt | Awbutes | Unts Postion Fiter |
Type of Data to Export
(* Features - Posttions and Attributes
‘Expurt All Features j
[ Include Not In Feature Postions
‘I.;m-: point per Nt in Feature position J
" Positions Only
‘Cne::"‘.:e' GNSS posttion _J
Create Point Features From
[T Notes ™ Velocity Records ™ Sensor Records
'
e
@)
ok | (cancel | Defat | Hep |

Figure 35. Screen capture of the “Export Setup Properties” window, showing the “Data” tab.

2. On the “Output” tab (Figure 36), select the following settings:

a. For “Output Files” select Combine all input files and output to the project export
folder.

b. For “File Attribute Paths” select Default from the drop-down menu.

c. For “System File Format” select Windows Files from the drop-down menu. Select
this if you are working on a Windows Operating System.

d. Make sure the window matches Figure 36.
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Export Setup Properties - Sample ESRI File Geodatabase Setup X |

Coordinate System | ESRI File Geodatabase |
Data Ouiput | Atbutes | Unts |  Postion Fiter |

Output Files

& Combine all input files and output to the project export folder

" Combine all input files and output to an Auto-generated subfolder
" For Each input file create output file(s) of the same name

(4

File Attribute Paths: | Defauit

-

Conversion File: ’

d (L [ L

System File Format: Windows Files

Tip:

Select this option if your target system is running under a Windows Operating
System or contains text in the ANSI character set. Tex files in this format have
<CamiageRetum> <NewLine> record teminators.

0K | Canced | Defat | Hep |

Figure 36. Screen capture of the “Export Setup Properties” window, showing the Output tab.

3. On the “Attributes” tab (Figure 37), select the following:
a. For “Export Menu Attributes As” select Attribute Value.
b. In the “Generated Attributes” section, select the following:
i. For “All Feature Types” —Toggle ON all attributes
ii. For “Line Features” —Toggle ON all attributes
iii. For “Point Features” — Toggle ON all attributes

iv. For “Area Features” —Toggle ON all attributes.
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Export Setup Properties - Sample ESRI File Geodatabase Setup

[w| Average Horiz. Precision
(vl Worst Vert. Precision
[w| Worst Horiz. Precision
(v Line ID

Coordinate System | ESRI File Geodatabase
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Export Menu Attributes As

@ Aribute Value

" Code Value 1 " Code Value 2 " Code Values 1+2
Generated Attributes
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/|PDOP | Height

[w]HDOP v Vertical Precision

[w|Comection Status [w| Horizontal Precision

[v| Receiver Type (] Standard Deviation

vl Date Recorded vl Position

|w| Time Recorded vl Point ID

|v| Update Status (] Distance - Bearing Offset

Line Features Area Features

vl Length (2D) [v] Area (2D) A

v| Length (3D) v| Perimeter (2D)
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(v Average Horiz. Precision

(v Worst Vert. Precision
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o]

Concel | Defast |  Hep

Figure 37. Screen capture of the “Export Setup Properties” window, showing the “Attributes” tab.

4. On the “Units” tab (Figure 38) select the following settings:

a. In the “Units” tab, select the Use Current Display Units option. Make sure the units
are as follows (if the PFO settings were set in the beginning, these should already be
meters):

i. Distance—Meters
ii. Area Units—Square Meters
iii. Velocity Units—Meters Per Second

b. In the “Decimal Places” section, type the following numbers for each setting:

i. Lat/Long: 9
ii. North/East: 3
iii. Height: 3
iv. Distance: 3
v. Area:3
vi. Velocity: 3
vii. Precision: 1
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viii. Time: 0

Export Setup Properties - Sample ESRI File Geodatabase Setup X |
Coordinate System } ESRI File Geodatabase |
Data Output 1 Attributes Units l Posttion Filter |
Units Decimal Places

" Use Export Units Lat/Long: [9_
North/East: B
Height: F
Distance: F
& Use Cument Display Units Area: F
Distance Units: Meters Velocity: F
Area Units: Square Meters Precision F
Velocity Units: Meters Per Second Time: m

0K | concel | Defart |  Hep |

Figure 38. Screen capture of the “Export Setup Properties” window showing the “Units” tab.

5. On the “Position Filter” tab, select the following default criteria (Figure 39):
a. In the “Filter by GNSS Position Info” section, select the following:
i. For “Minimum Geometry” select 2D (3 or more measurements).
ii. For “Maximum PDOP” select Any.
iii. For “Maximum HDOP” select Any.
b. In the “Include Positions That Are” section, select the following:

i. If the differential correction is <100% toggle ON Uncorrected. If
differential correction was 100% toggle OFF Uncorrected

ii. “P(Y) Code” — toggle ON
iii. “Real-Time SBAS” — toggle ON

iv. “Real-Time Code” — toggle ON

v. “Post-processed Code” — toggle ON
vi. “Real-time Carrier “ — toggle ON

vii. “Post-processed Carrier Float” — toggle ON
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viii. “RTK Fixed” — toggle ON

ix. “Post-processed Carrier Fixed” — toggle ON

c. Toggle ON “Include Non-GNSS Positions.”
Export Setup P e e ESRI File Gex Se s
Coordinate System | ESRI File Geodatabase |
Data | Ouput | Atrbtes |  Unis Position Fiter
Position Filter Criteria
{+ Fiter by GNSS Position Info
Minimum Geometry: |2D (3 or more measurements) LI
Maximum PDOP: IAny E
Maximum HDOP: IAnv ZI
Include Positions That Are
™ Uncomected ¥ Realtime Camier
¥ P(Y)Code

|V Postprocessed Camier Float
¥ RTK Fixed

¥ Postprocessed Carmier Fixed

[v Realtime SBAS
[¥ Realtime Code
[V Postprocessed Code

" Fitter By Precision (95% confidence)

0.00m
¥ Include Non-GNS5 Posttions
=
OK | Cacel | Defak | Hep |

Figure 39. Screen capture of the “Export Setup Properties” window, showing the “Position Filter” tab.

6. On the “Coordinate System” tab (Figure 40), select the following:

a. Toggle ON “Use Export Coordinate System.”
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Export Setup Properties - Sample ESRI File Geodatabase Setup x |

Data ] Qutput 1 Aftributes 1 Units 1 Position Filter |
Coordinate System | ESRI File Geodatabase
¥ Use Export Coordinate System Change...
Stte
System: uT™
Zone: 18 North
Datum NAD 1983 (Conus)
Coordinate Units: Meters
Altitude Units: Meters
Altitude Reference: HAE

" Use Cument Display Coordinate System

Export Coordinates As
= XY X2

ok | Cancel | Default | Help |

Figure 40. Screen capture of the “Export Setup Properties” window, showing the “Coordinate System”
tab.

b. Click Change.

c. Inthe Export Window (Figure 41), select the following criteria:
i. For the “Select By” section, toggle ON “Coordinate System and Zone.”
ii. For “System” select UTM.

iii. For “Zone” select 17N or 18N (CANA, FOMA, TIMU, and CUIS are 17N;
CAHA and CALO are 18N).

iv. For “Datum” select NAD 1983 (Conus).

v. In the “Altitude Measured From” section, toggle ON “Height Above
Ellipsoid (HAE).”

vi. For “Coordinate Units” select Meters from the drop-down menu.

vii. For “Altitude Units” select Meters from the drop-down menu.
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Figure 41. Screen capture of the “Export” window displaying the newly coordinate system.

viii. Click OK. The settings selected will be displayed under Use Export
Coordinate System (Figure 42).

Export Setup Properties - Sample ESRI File Geodatabase Setup X |
Data ] Output 1 Attrbutes | Units } Position Filter |
Coordinate System ] ESRI File Geodatabase
% Use Export Coordinate System Change...
Site:
System: Utm
Zone: 17 North
Datum: NAD 1583 (Conus)
Coordinate Units: Meters
Altitude Units: Meters
Altitude Reference: HAE

" Use Cument Display Coordinate System

Export Coordinates As
& Xy C XYz

Ok | cancel | Defat | Hep |

Figure 42. Screen capture of the “Export Setup Properties” window, showing the “Coordinate System”
tab.

7. On the “ESRI File Geodatabase” tab (Figure 43), select the following:

a. Toggle OFF the Use Alias Names option.
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Export Setup Properties - Sample ESRI File Geodatabase Setup X

Data ] Output } Atributes | Units | Position Fiter |
Coordinate System ESRI File Geodatabase

7 Use Alias Names

Spatial Reference XML

oK Cancsl | Defauit ‘ Help |

Figure 43. Screen capture of the “Export Setup Properties” window, showing the “ESRI File
Geodatabase” tab.

b. You need a spatial reference XML to export the geodatabase file. XML is required to
target the spatial reference of your data. Follow the instructions on this link:
Microsoft Word — ExportToFileGeodatabasePFO.docx (frontierprecision.com)
(Frontier Precision 2016).

i. Remember the zones should be 17N or 18N (CANA, FOMA, TIMU, and
CUIS are 17N; CAHA and CALO are 18N).

c. Once you have the Spatial Reference XML, copy the information within the
,SpatialReference></SpatialReference> brackets and paste under “Spatial Reference
XML section (Figure 44).
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https://frontierprecision.com/wp-content/uploads/ExportToFileGeodatabasePFO.pdf

Export Setup Properties - Sample ESRI File Geodatabase Setup X

Data } Output | Adtributes | Units 1 Position Filter |
Coordinate System ESRI File Geodatabase

™ Use Alias Names

Spatial Reference XML

<SpatialReference xsitype="esn ProjectedCoordinate System">
<WKT>PROJCS["NAD_1983_UTM_Zone_17N" . GEOGCS['GCS_North_American_
<XOrigin>-5120900</XOrigin>

<YOrigin>-9998100</YOrigin>

<XYScale>10000</XYScale>

<Z0rigin>-100000</Z0rigin>

<ZScale>10000</ZScale>

<MOrigin>-100000</MOrigin >

<MScale>10000</MScale>
<XYTolerance>0.001</XYTolerance>
<ZTolerance>0.001</ZTolerance>
<MTolerance>0.001</MTolerance>

<HighPrecision >true </HighPrecision>

<WKID>26917</WKID>

</SpatialReference>]

Ok | concel | Defak | Heb |

Figure 44. Screen capture of the “Export Setup Properties” window, showing the “ESRI File
Geodatabase” tab.

8. Click OK

9. The “Export” window (Figure 45) will be updated with the coordinate system information
selected.

a. Click OK.

& Export - X
Input Files
oK
Folder: Browse... =)
C:\Users\abigailgonzalez\OneDrive - DOI\Des... \TIMU Close
Selected Files: Help
20230228 TIMU2. cor
Output Folder
‘ C:\Users\abigailgonzalez\OneDrive - DOI'\Desktop\Projects\Shorelines \TIMU\Expc Browse...
Choose an Export Setup
|53de ESRI File Geodatabase Setup ﬂ
Format: ESRI File Geodatabase
Type of Export: Features - Positions and Attributes
Output Option: Combine and output to Export folder
GIS Coordinate System:
Site:
System: umM
Zone: 17 North
Datum: NAD 1983 (Conus)
Coordinate Units: Meters
New... | Delete | Properties... |

Figure 45. Screen capture of the “Export” window displaying the Input Files, Output Folder, and Export
Setup options. The coordinate system selected is listed under the GIS Coordinate System section.
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10. A window will appear with the information about the exported data (Figure 46).

a. Once the export is complete, click Close

b. You can then close GPS Pathfinder Office.

% Export Completed *

1 input file(s) read.

1173 position(s) read.

Atotal of 3feature(s) read or created.
2 point feature(s) read.
1 line feature(s) read.

3 feature(s) exported.
File exp0501abd contains a detailed log.

[ Close | More Details...

Figure 46. Screen capture of an information window informing that the export was completed and
indicating the number of features exported.

Rename Exported Files
Before the QA/QC of the data, you will have to rename the files to keep them organized by park and
date. Also, because you always want to have a file with unedited data for reference.

1. Open Arc Catalog and navigate to the location of the exported geodatabase file (Figure 47).

.ﬁl ArcCatalog - C\Users\abigailgonzalez\OneDrive - DO\Desktaop... — ] X
File Edit Go Geoprocessing Customize Windows Help
elere Be x BHEESQEERD| g :
[c \Users\abigailgonzalez'\OneDrive - DOI\Desktop\Projects’\Shorelines\ TIMU\Export \20230228TIML
o 2 3 =
Catalog Tree B X | Conterts Preview Description
= [ Shorelines Al n
= B MU tame
# [ Backup (:*)Benchmark
# [ Base =] High_Tide_Swash
= £ Export
7 [ 20230228TIMU2.gdb
| exp0507a.txt
3 £ Raw_Data_TIMU
-] Correct_2023-04-27_13-11.txt v
< > < >
File Geodatabase sel

Figure 47. Screen capture of the “ArcCatalog” window displaying the exported files.

a. Rename each of the exported files so that the GPS filename is followed by the
exported name and complete the “Benchmark™ and “High Tide Swash” clipped

exported file names (Figure 48). There will also be a “Discontinuity” feature class if a
discontinuity was collected during the survey.
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i. For example, “Benchmark.shp” will be renamed
“PARKYYYYMMDD Benchmark.shp” and “High Tide.shp” will be
renamed “PARKYYYYMMDD High Tide.shp”. Where
“PARKYYYYMMDD?” is the GPS file from which the data are exported.

You will have to put the park code first because ArcCatalog will not let you
save the feature class name if it begins with a number.

.:’I ArcCatalog - Ch\Users\abigailgonzalez\OneDrive - DONDesktop'\Projects\Shorelines\ TIMU\,.. — O *

File Edit View Go Geoprocessing Customize Windows Help

et @ x BEERQBRERE| P,

C:\Users\abigailgonzalezOneDrive - DOI\Desktop'\Projects’.Shorelines'\ TIMU\Export\20230228 TIML « | _

11

2E® B
Catalog Tree B X | Cortents Preview Description
= £ Shorelines A
= B3 MU Name
7 £ Backup [%*) TIMU20230228_Benchmark
i £ Base [ TIMU20230228_High_Tide_Swash
= [ Export

=L 20230228TIMU2.gdb
() TIMU20230228_Benchmark
(=) TIMU20230228_High_Tide_Swash
|| exp0501a.txt
£ Raw_Data_TIMU
1] Correct_2023-04-27_13-11.txt v

< > < >

E2)]

File Geodatabase selected

Figure 48. Screen capture of the “ArcCatalog” window displaying the renamed files.

2. Copy each of the feature classes above and paste them on that same geodatabase file and

rename it with “_Edit” at the end (Figure 49). You must do this prior to beginning QA/QC so
you have an unedited file at hand.
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.:’I ArcCatalog - C\Users\abigailgonzalez\OneDrive - DONDesktop\Projects\Shorelines\ TIMU\,... — O >
File Edit View Go Geoprocessing Customize Windows Help
et e e x BHEERN QRERED . .
‘C:\Usefs\abigailgonzalez\OneDﬂve - DOI\Desktop"\Projects'\Shorelines\ TIMU\Export\20230228TIML ~ | _
2 DBE
Catalog Tree B X | Contents Preview Description
= £ Shorelines A N
= B MU ame
® EJ Backup (%) TIMU20230228_Benchmark
# £ Base [%:]TIMU20230228_Benchmark_Edit
= £ Export IE]11MUZDBU?_ZB_High_Fde_Swash
= LJ 20230228TIMUZ.gdb (=) TIMU20230228_High_Tide_Swash_Edit
(%) TIMU20230228_Benchmark
[%1] TIMU20230228_Benchmark_Edit
(= TIMU20230228 High_Tide_Swash
(=] TIMU20230228_High_Tide_Swash_Edit
j exp0501a.txt v
< T > < >
File Geodatabase selected

Figure 49. Screen capture of the “ArcCatalog” window displaying the renamed files.

Prepare GIS Files for Analysis

QA/QC, Editing and Formatting for DSAS

Once the GPS files have been differentially corrected, exported as feature classes, and projected in
UTM, the data need to be cleaned up and edited before they can be analyzed in DSAS. This section
addresses QA/QC and editing of the data, formatting the feature classes for analysis, and creating
metadata.

1. Open ArcGIS Pro.
2. Open the geodatabase containing the shoreline data.

a. Look at the feature classes with “ Edit” at the end (Figure 50).
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Figure 50. Screen capture of the ArcGIS Pro window displaying the imported feature classes.

3. Using the “Go To XY tool, input the coordinates of the benchmark used for reference at the
beginning of the survey. You can find these on the NOAA Benchmark website.

a. For example, the benchmark located at Nana Dune near American beach has

coordinates of Long: -81.4450137611 and Lat: 30.5728540889. Input these into the
“Go To XY tool and notice the ' icon (Figure 51). You can see that the points

collected during the survey are nearby the recorded location of the benchmark during
the shoreline survey.
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Figure 51. Screen capture of the ArcGIS Pro window displaying the “Go To XY” tool.

b. Use the measure tool, measure the distance of the benchmarks to the location on the
imagery (Figure 52). The most recent imagery available for the surveyed area should
be used to check the benchmark locations. The imagery used in this step should have
< 1 meter resolution. If the distance measured from the imagery location of the
temporary benchmark to the recorded GPS location of the benchmark is greater than

five meters, the shoreline may need to be re-surveyed.

i. Note: The error associated with imagery varies. The accuracy of 0.3 meter (1
foot) resolution Digital Orthophoto is 1.5 meters (4.9 feet).

c. Once you have checked for that distance, and it meets the above criteria, you can
remove the benchmark feature class from the “Contents” pane on ArcGIS Pro.
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Figure 52. Screen capture of the ArcGIS Pro window displaying an acceptable resolution of the survey.

4. Visually assess the shoreline feature(s) and correct any errors (Figure 53). Use the Edit tool
to fix any errors on the edited feature class (this is the QA/QC process).
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Figure 53. Screen capture of the ArcGIS Pro window displaying the shoreline survey.

a. For an example of an error in the survey look at Figure 54. In this image, the
surveyors forgot to pause the data collection while they went to answer a visitor’s

question, as shown on the red shoreline. The cause of the error was noted on the field

data form during data collection.
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Figure 54. Screen capture of the “ArcGIS” map view displaying erroneous data that will be edited. For
this example, delete the portion of the line that extends landward of the red shoreline to clean up the data.
The edited result should look like the screen capture below (Figure 55).

Figure 55. Screen capture of “ArcGIS” map view displaying the edited high tide feature class.

b. Note: If the field data forms indicate the surveyor strayed from the high-tide neap-
tide swash line and returned to the high-tide neap-tide swash line and started a new
shoreline, clip the lines so that there is no overlap.
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5. To be used in the DSAS routine (Himmelstoss 2009), once the shoreline feature classes have
been edited it needs to be properly attributed. Additionally, if multiple features were created
during the shoreline survey, they need to be merged into a single feature.

a. Use the “Merge” tool to perform this function.

Attribute Fields

Specific fields are required by DSAS to calculate shoreline change, including date and uncertainty. In
this workflow, the date and uncertainty fields will be created and populated. Refer to the DSAS
manual (Himmelstoss 2009) for additional information and instruction regarding these fields.

The date field must be in the MM/DD/YYYY format, as listed in Table 1. Create a new field named
“Date_ DSAS” and populate it with the collection date of the GPS data in the required format. Refer
to the DSAS manual for the field criteria required for the date field (Himmelstoss 2009).

Table 1. List of fields and information for shoreline data to be used in DSAS. Refer to the DSAS manual
for additional information about the field requirements (Himmelstoss 2009).

Field Name Data Type and Additonal Information
OBJECTID Object ID, auto-generated

SHAPE Geometry, auto-generated in geodatabase
SHAPE_Length Double, auto-generated in geodatabase
DATE_ Text, user-created, length=10 MM/DD/YYYY
UNCERTAINTY Any numeric field, user-created, length=4

The uncertainty field is a numeric field, as listed in Table 1. Create a new field named “Uncertain”
and populate the field with the value “5.”

Create Metadata

Metadata should be created for each shapefile and layer within the geodatabase according to SOP
Dataset and Metadata Publication (Wright et al. 2023), currently under preparation, which complies
with the Federal Geographic Data Committee standards.

1. To set the right metadata style, follow these steps:

a. Click on the Project Tab in the top right of the ArcGIS Pro window (Figure 56).
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Figure 56. Screen capture of the “ArcGIS Pro” window showing the Project Tab.

b. Click Options (Figure 57).
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Figure 57. Screen capture of the “ArcGIS Pro” window showing the Options option.
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c. In the “Options” window, scroll in the “Application” pane and select the Metadata
tab (Figure 58).
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Figure 58. Screen capture of the “ArcGIS Pro” window showing how the Metadata tab.

d. Inthe “Metadata Style” drop-down list select FDGC CSDGM Metadata (Figure 59).
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Figure 59. Screen capture of the “ArcGIS Pro” window showing the FDGC CSDGM Metadata “Metadata
Style” option.
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2. As mentioned before, metadata should be created for each shapefile and layer within the
geodatabase according to SOP Dataset and Metadata Publication (Wright et al, 2023). That
SOP will describe in detail what needs to be said under each attribute field metadata- please
refer to that for more information. Before moving forward to the data analysis, fill out the
following main fields for each feature class (or shapefile), as well as for each geodatabase:

a.

Title — For title type “Shoreline data at Timucuan Ecological and Historic Preserve,”
change the park name depending on the park the metadata belongs to.

Type — Will already be filled out automatically, but it not, make sure to indicate if
this file a is a "File Geodatabase Feature Class” or a “Shapefile.”

Tags: Type the following tags separated by a comma each “NPS, National Park
Service, Timucuan Ecological and Historic Preserve, TIMU, Florida, Shoreline” and
change the four-letter PARK code, full park name, and state where the park is located
depending on the park the metadata belongs to.

Summary: Indicate where the data was collected, for which park, and why it is for in
a brief sentence. For example, “This data was collected at American Beach near
Timucuan Ecological and Historic Preserve to be used to analyze shoreline change.”

Description: This section requires more detail regarding how the data was collected.
Edit the location and season depending on each park: “This data is part of the
Southeast Coast Inventory and Monitoring Network”s Shoreline Change Monitoring
Project. The Southeast Coast Network is following Baron, L. C. 2018. Monitoring
coastal shoreline change in Southeast Coast Network parks: Protocol implementation
plan. Natural Resource Report NPS/SECN/NRR—2018/1744. National Park Service,
Fort Collins, Colorado. This shoreline data was collected according to this protocol
and processed and analyzed according the related standard operating procedures. The
shoreline data in this feature class are located at American Beach near Timucuan
Ecological and Historic Preserve, FL. The shoreline data were collected during the

spring of 2023.”

Credits: “National Park Service, Southeast Coast Inventory and Monitoring
Network, Region 2.”

Use Limitations: “The National Park Service (NPS) shall not be held liable for
improper or incorrect use of the data described and/or contained herein. These data
and related graphics, if available, are not legal documents and are not intended to be
used as such. These data are not of survey quality and not intended to be used for
survey purposes. The information contained in these data is dynamic and may change
over time. The data are not better than the original sources from which they were
derived. It is the responsibility of the data user to use the data appropriately and
consistent within the limitations of geospatial data in general and these data in
particular. The related graphics are intended to aid the data user in acquiring relevant
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data; it is not appropriate to use the related graphics as data. The NPS gives no
warranty, expressed or implied, as to the accuracy, reliability, or completeness of
these data. It is strongly recommended that these data be directly acquired from an
NPS source and not indirectly through other sources, which may have changed the
data in some way. Although these data have been processed successfully on a
computer system at the NPS, no warranty expressed or implied is made regarding the
utility of the data on another system or for general or scientific purposes, nor shall the
act of distribution constitute any such warranty. This disclaimer applies both to
individual use of the data and aggregate use with other data.”

3. The top section of metadata should look like Figure 60.
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Name Metadata Geography Table

TIMU20230228_

Shoreline data at Timucuan Ecological and Historic Preserve
Type File Geodatabase Feature Class

Tags NPS, National Park Service, Timucuan Ecological and Historic Preserve, TIMU, Florida, Shoreline

Summary

This data was collected at American Beach near Timucuan Ecological and Historic Preserve to be used to anzlyze shoreline change.

Description

This data is part of the Southeast Coast Inventory and Monitoring Network's Shoreline Change Monitoring Project. The Southeast Coast Network is
following Baron, L. C. 2018. Monitoring coastal shoreline change in Southeast Coast Network parks: Protocol implementation plan. Natural Resource Report
NPS/SECN/NRR—2018/1744, National Park Service, Fort Collins, Colerado. This shoreline data was collected according to this protocel and processed and
analyzed according the related standard operating procedures. The shareline data in this feature class are located at American Beach near Timucuan
Ecological and Historic Preserve, FL. The shoreline data were collected during the spring of 2023

Credits

Mational Park Service, Southeast Coast Inventory and Monitoring Network, Region 2.

Use limitations

The Mational Park Service (NP5) shall not be held liable for improper or incorrect use of the data described and/or contained herein. These data and related
graphics, if available, are not legal documents and are not intended to be used as such. These data are not of survey quality and not intended to be used
for survey purposes. The information contained in these data is dynamic and may change over time, The data are not better than the original sources from
which they were derived. It is the responsibility of the data user to use the data appropriately and consistent within the limitations of gecspatial data in
general and these data in particular, The related graphics are intended to aid the data user in acquiring relevant data; it is not appropriate to use the
related graphics as data. The NPS gives no warranty, expressed or implied, as to the accuracy, reliability, or completeness of these data. It is strongly
recommended that these data be directly acquired from an NPS source and not indirectly through other sources, which may have changed the data in
some way. Although these data have been processed successfully on a computer system at the NPS, no warranty expressed or implied is made regarding
the utility of the data on another system or for general or scientific purposes, nor shall the act of distribution constitute any such warranty. This disclaimer
applies both to individual use of the data and aggregate use with other data,

Figure 60. Screen capture of the “Metadata” tab showing the main fields of the metadata.

Once all metadata has been completed using the SOP Dataset and Metadata Publication (Wright et al.
2023) proceed to the analysis steps using Digital Shoreline Analysis System (DSAS) in ArcMap.
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