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Summary

This standard operating procedure (SOP) details the steps required to download and convert the
collected shoreline position data into a useable dataset that is correctly formatted and has undergone
initial Quality Assurance/Quality Control (QA/QC) checks. These steps include: Importing GPS data,
performing differential corrections, exporting GPS data to GIS data, editing the shoreline feature in a
GIS environment, generating metadata, and data management procedures. Download and QA/QC of
the survey data are to occur immediately following the field data collection to ensure that no data are
lost due to equipment failure. In addition, prompt data processing immediately informs the surveyor
if a repeat survey day is required due to equipment issues.
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Digital Photos

Navigate to the GULN network drive at Z:\gis\guis\mon\geomorph\shoreline\photos. Within this
directory create a folder using the date of the first survey day and the serial number recorded on the
surveyor’s field sheet (Figure 1). For example, the photo folder for a survey completed on 16 April
2016 with the serial number 2157 would be named “20170416_2157.” This is especially important
when multiple surveyors are simultaneously working on different sections of the shoreline.

GULN ‘“Monitoring Shoreline Position’ Field Sheet: _| of |

| Location: | Prot. Ver: | Surveyor/s: +Survey
(md 1S ,} J <k b $ Bea u:-.,u"ﬂ'ﬂ- DT.E:J
] —
Tur Pk ens 201k L‘]hhl_ﬁt\{ 3 E:ﬂrp.rﬁlﬂ.rh 4l e (2010
#start Time: | End GPS Type:
00 | TS | Traimble oo JX

| ; Foho o s N s

Event Comments:

o JTw aJmJuHL.—SLmrL\mL. e s

wdha&

Figure 1. Labeling photo folders with date and Serial Number from data logger and field data form will
help to tie together an individual surveyor’s data logger, field data form, and photos.

Copy photos from the camera to this drive where they will be renamed using the following format:
ParkYYYYMMDD_Ptld_SegNum
where:
e Park is the four letter park code,
e YYYY isthe four digit year,
e MM is the two digit month,
e DD is the two digit day,
e Ptld is the name assigned to the GPS Point taken at the photo location.
If more than one photo was taken at a point, append with number sequence.

For example, Guis20141015 photoPt1_2 is a file collected on at Gulf Islands National Seashore
October 15, 2014 at photoPt1 and is the second photo taken at that point.



GPS File Transfer, Correction, and Export

Once the shoreline GPS files are collected in accordance with GULN SOP SHRO05 — Conducting the
survey (Bracewell 2017), use the following steps to differentially correct the GPS data for higher
positional accuracy. Using Pathfinder Office software, transfer the raw GPS files from the data
logger to a personal computer (PC) before differentially correcting them and exporting them as a
shapefile.

The original naming scheme of the GPS file should be used to rename the files created throughout
the process. The naming conventions should use the following format:

ParkYYYYMMDDHH_XXXX
where:
e Park is the four letter park code,
e YYYY isthe four digit year,
e MM is the two digit month,
e DD is the two digit day,
e HH is the two digit hour of the survey start time (24-hour format),

o XXXXis the last four digits of the data logger’s serial number. This will identify different
concurrent data collections at the same park at the same time.

For example, GUIS2014101516 2157 is a file collected at Gulf Islands National Seashore on 15
October 2014 at 4:00 p.m. using data logger 5629472157.



Transfer GPS File to Computer
The following section describes how to transfer a GPS file from a data logger to a PC. The GPS file
transfer should be performed soon after data collection to ensure data backup.

1. Connect the data logger to the computer and power it ON. The “Windows Mobile Device
Center” window will appear and attempt to connect with the data logger (Figure 2).

Figure 2. Windows Mobile Device Connecting.



2. Click CONNECT WITHOUT SETTING UP YOUR DEVICE (Figure 3)

Winoows

w Mobile’

Set up your device

_Get Outhook contacts, calendar, e-mail and other
Information on your device,

—

Figure 3. Once connected, the WINDOWS MOBILE DEVICE window will display CONNECTED.

3. Open Pathfinder Office. The SELECT PROJECT window will appear (Figure 4).

Select Project Elil
e : o]
Comment: Tuesday, March 15, 2013 12:24:08 pm Help |
Default folder for
Project Folder: C:\Users'jbracewel\Documents\GMSS Projects\guis)
Backup files: C:\Users'jbracewel\Documents\GNSS Projects\guis\Badwp
Export files: C:\WUsers'jbracewel\Documents\GNSS Projects\guis\Export
Base files: C:\sersjbracewel\Documents\GNSS Projects\guis'Base
New. .. Remove Modify...
[V Display this dialog at start-up

Figure 4. Select Project window.



4. 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.

a. Inthe SELECT PROJECT window, click the drop down arrow next to the PROJECT
NAME field (Figure 5).

Select Project olx|
Comment: Default = Help |
jela
natr
pais =
wvick -
Default folder for
Project Folder: C:\Users'jbracewel\Documents\GNSS Projects\guis
Badkup files: C:\Users'jbracewel\Dacuments\GNSS Projectsguis\Backup
Export files: C:\Users'jbracewell\Documents\GNSS Projects\guis\Export
EBase files: C:\Users'jbracewel\Documents\GNSS Projects\guis\Base
Mew. .. | Remaove Modify...
[+ Display this dialog at start-up

Figure 5. Selecting the project/park.

b. Click OK

5. Transfer the data from the data logger to the PC by clicking UTILITIES > DATA
TRANSFER (Figure 6). The DATA TRANSFER window will appear and will begin
connecting to the data logger (Figure 7Figure 6). Note that the data logger needs to be ON in
order to connect to the PC.

File Edit View Data | Utilities | Options Window Help

5 Batch Processor... E ) Mew Project ~|| (@] |2085GE
Data Transfer...

%’ Map Differential Correction... E\@

Export...

T

Grouping...

Combine...

Data Dictionary Editor...
TerraSync Studio...

Import...

B EEHBS P&

Other 2

Figure 6. Opening Data Transfer Utility.




% Da'tcaoer on Windows Moble

Figure 7. Data Transfer Utility. Data logger is connecting to desktop computer.

Once the data logger connects, a checkmark icon will appear (Figure 8). If the data logger does not
connect, check the Windows Mobile window to see if the unit is still connected. If the unit is still not
connected in the Windows Mobile window, disconnect the cable between the PC and data logger and

reconnect it.



i

Figure 8. Data logger connected.



6. Select the RECEIVE tab and click ADD > DATA FILE (Figure 9). The OPEN window will
appear (Figure 10).

&J Data Transfer

Device
[Immmmm =] B9 Eﬂﬂ| Devices... ”

- Files o Receive

Fie | Sze | DataType | Destination
Press Add to Select fies

| T

Figure 9. Data Transfer from data logger to desktop.
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7. Select the data files for the park project selected to transfer and Click OPEN (Figure 10).
Note: any files that have not been transferred from the data logger will be automatically

highlighted.

-

Qpen i .
Loak: in: ||l| Gl5 Datalogger on Windows Mal =

i @] 201406171 7cuisnorth | 4] 2014071605CAHA
] 2014061212FOMA #] 2014061706CUISnorth 4] 2014071706CAHA
] 2014061314TIMU ) 2014061616CUISnoth S

] 201406131 3timu ] 2014061805CUISnorth

] 2014061413cananoth 4] 2014071305CAHA ] 20141008155ECN
[#] 2014061514CANAnoth 9] 2014071505CAHA ] 20141016 11FOMA

4 | 1 | B
File name: Open I
Files of type: Data File - Cancel
Destination: E\GPS\New Project Browse...
b 4

Figure 10. Selecting new files for transfer from the data logger.
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Device @ 0
|7|GIS Datalogger on Windows Mobile ;I IHD:O E [I]E'F@l Devices... | iz{l':':‘b=|§‘

Connected to WINDOWSMOBILE4S,

Receive | Send |

— Files to Receive
File: | Size | Data Type | Destination |
test2 15KB  Data File EMGPSWMew Project\TEST2.55F
train 1 S63IKE Data File EGPSWMNew Project\ TRAIN1.55F
train2 16KE  Data File EGPSWMNew Project\ TRAINZ 55F

Figure 11. Selected file(s) listed in the DATA TRANSFER window.

8. Click “Transfer All.” An information window will appear showing the progress of the transfer

(Figure 12).
~ =
Receiving... - e Elﬂu

’i‘ o
ARRERERERD
File Mame: TRAIN1.55F
Bytes Transfemed: 371105

Cancel

Figure 12. Screenshot of data transfer
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Once the data have been transferred, a “Transfer Completed” window will appear. Click
‘Close’ (Figure 13).

Transfer Completed ="10=

3 File{s) Successfully Transfemed.

The file ENGPS'Mew Project DTL102%c. TXT contains a
detailed log.

Close I More Details. .

Figure 13. Screenshot of ‘Transfer Completed’ window

9. Verify that the data files have been properly transferred (Figure 14).
a. Open Windows Explorer by clicking “Start’>’Computer’
b. Navigate to the project file location

c. Data with an .ssf file ending should appear.

i =]

@@i . » Computer » Local Disk (C:) » LC » Projects » ShorellneMapplng v Pilot.Change.Report » Search Pilot.Change.Report

: File Edit View Tools Help
Organize * Open = Burn MNew folder = - [ @
. Misc_documents o MName : Date modified Type Size
J Ord
g - reers I ./ Backup 7/16/2015 3:16 PM File folder
- Persona i | Base 7/16/2015 3:37 PM File folder
i tati
g P'E_SE" atons | Export 9/11/20152:31 PM  Filefolder
i ct:
. f;J:S : B . Field.Data.Forms 7/30/2015 6:13 PM File folder
- ROOLD H j GIS 7/21/201511:43 AM  File folder
. SaltMars|
g T - Images 9/14/20159:23 AM  Filefolder
J ShorelineMappin
i = e |@ 2014101516TIML.55F 10/17/2014 6:32 PM  Trimble field data 758 KB
- - @ 2014101908 TIML.55F 10/19/2014 6:08 PM  Trimble field data 832 KB
- - @ 2015030710TIMU.55F 3/12/20153:42 PM  Trimble field data 514 KB
J Pictures o
- e = TIMU_Shoreline_Pilot.mxd 9/11/2015 5:50 PM  ArcGIS ArcMap D... 822 KB
i t. £ rt
i '; . B ] Transect_Runl_rates_20150821_132014 xlsx 8/21/2015208PM  Microsoft Excel W... 14 KB
. Backup i
I
2014101516 TIMU.SSF Date modified: 10/17/2014 6:32 PM Date created: 7/14/2015 4:23 PM
Trimble field data Size: 757 KB

Figure 14. Local directory where .ssf files are transferred to.

10. Once the files have been transferred, close the ‘Data Transfer’ window and rename files if
necessary using the convention outlined above, like ParkYYYYMMDDHH_XXXX.
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Set Units and Time

This section contains instructions on how to set the unit and time settings in Pathfinder Office (PFO).
Once the settings are set, they should remain this way when PFO is opened in the future; however,
one should always verify the settings are correct.

1. Open Pathfinder Office

2. Click “Options’ > “Units’ and Check to determine the units are set as expected (Figure 15)

and Click OK.

Units Iﬁ
Distance: |Meters j ak. |
Area: |Square reters j Cancel |
Welocity: |Meters per zecond j

Help
Offzets: | Meters j
Offzet Diztance Format Drefault

(" Slope Digtance and Inclination

f* Horizontal and Yertical Distance

Frecizions: Meters -

Confidence: 5% Precisions

Morth Reference
v True
" Magnetic
Automatic Declination

oeo0oo.oo

" Magnetic

Figure 15. Setting Units.

3. Click “‘Options’ > “Time Zone’

a. Ensure that the time zone is set to current local time, i.e., Central Day or Central
Standard (Figure 16).

b. Click ‘OK.’
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Time Zone Settings El il

Time fone: OK
Central Day USA Cancel

T T e [T -5:00 Help
New Time Zone... Delete

Figure 16. Setting Time Zone.

Differential Correction of the GPS File

The following section describes how to differentially correct the GPS files that were transferred from
the data logger in the previous section. Differential correction utilizes the Continuously Operating
Reference Station (CORS) sites and reduces positional errors in the collected GPS data.

1. Open Pathfinder Office.

2. Open the park project containing the files that require differential correction
(“Z:\gis\pais\mon\geomorph\shoreline\ssf’ or ‘Z:\gis\pais\mon\geomorph\shoreline\ssf”).

3. Open an .SSF file by clicking the folder button in the toolbar or “File’>’Open’ and double
clicking the desired file (Figure 17).

[%] GPs Pathfinder Office i

File Edit Wiew Data Utlities Options Window Help

@ | & | by 33| B 42 ¢ = @e e e 6o [gus ~]| @1 |1s5¢

l

& B x|
& Look in: | |, guisShoreineGps201506 R e e
(5]
© e || Datemodfied _|=|Type & [-|sz s
(= g 3 HISL060215]G.55F &/29/2015 1:09PM  Trimble field data 7,094k
ﬁ SRS @] HISLOS0215MP.5SF &/29/2015 1:09PM  Trimble field data 10,341k
E HISLOG05151G.55F 6/29/2015 1:09 PM  Trimble field data 9,934k
] ; I ] HISLOG0S15MP, SSF &/29/2015 1:09PM  Trimble field data 9,845
[ Desktop %] PBISL0G03151G.55F &/29/2015 1:09PM  Trimble field data 1,331k
)] PEISL0G04151G.55F &/29/2015 1:09PM  Trimble field data 4,475k
ﬁ %] PESLOB0315MP, S5F &/29/2015 1:09PM  Trimble field data 843k
e (Esin ] PBSLOG0415MP, S5F &/29/2015 1:09PM  Trimble field data 5,446 k
. [#] S15L080315)6,55F 517047015 100 OM  Teimble field data 1,507k
|!-;_5_ ®]515L060315MP.55F | Type: Trimble field data field data 2,363k
Computer ®]WSISLOS2415.55F | pot ocifeds &/29/2015 1:0a Py  field data 3,775k
] WSISL080115]6,55F — field data 597k
] WSISLWT052115.55F &/29/2015 1:09PM  Trimble field data 2,522k~
1] |
File name: I j Open I
Files of type: IData files (*.ssf,”.cor,” phs,” imp) ﬂ Cancel |
[ Open as read-only

Figure 17. Screenshot of Open File dialog.
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4. The file will be displayed in the Map window (Figure 18). If the map window is not open,
click “View” > “Map.”

BROEHBQ#® S g TR

[T, 15 iorh, MAD: 1583 {Conus]

Figure 18. Display .ssf file.

5. Go to ‘Utilities’>’Differential Correction.” The ‘Differential Correction Wizard” window will
appear with the open file listed. Files will be corrected using base stations that are proximal
to the field work. Multiple .ssf files may be corrected together, but only if they are
referencing the same base station (Figure 19).

i Differential Correction Wizard EI ;lglil

Select S5F files to comect

HISLO0G0215)G.55F L |
HISLOB0215MP.S5F

HISLOG0515)G.55F
HISLOB0515MP.SSF » |

Start Time: 06/02/15 08:00:03

End Time: 06/02/15 14:18:14

Folder: C:\Users\jbracewel\DocumentsZGNSS Projects'guis*
Positions: 8572

Collected with H-5tar receiver: Mo

Centimeter output enabled: Mo

Cancel | Hep |

Figure 19. Screenshot of the ‘Differential Correction Wizard.’
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6. Click “‘Next.’
7. The Differential Correction Wizard will open; select the following criteria (Figure 20):
a. Processing Type: Automatic Carrier and Code Processing.

b. H-Star Processing: Use single base provider (may be grayed out, depending on data
logger model).

%@ Differential Correction Wizard E‘ﬂ‘g

— Processing Type
% Automatic Camier and Code Processing (Recommended)
" Code Processing Only
™ Camier Processing Only

— H-5tar Processing
" Use multiple base providers

* |se a single base provider

< Baclk Meat > Cancel Help

Figure 20. ‘Differential Correction Wizard’ settings.

8. Click “Next,” The Connect Settings will be displayed (Figure 21).
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& Differential Correction Wizard & =10 x|

—Comect Settings

Qutput comected and uncomected positions
Smart automatic rover filkering

Re-comect realtime positions

Change... |

Cancel | Help

Figure 21. Ensuring Correction Wizard is set correctly.

9. Ensure Correction Wizard settings are set as in Figure 21. Then click ‘Next’ or ‘Change’ if
necessary.

10. The ‘Base Data’ and ‘Reference Position” information will be displayed (Figure 22). Select
‘Base Provider Search’ and click ‘Select.” The Base Station list will open (Figure 23).
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% Differential Correction Wizard = | L=

—Basze Data

{* Base Provider Search
CORS, DUCK 3 (NCDU), NORTH CAROLIMNA (ITRFDD Select. .

™ Folder Search
LG5 projects . Salt MarshCommunities® Salt Marsh_ CAN Select. .

i Browse

Browse. ..

[

— Reference Position
¥ |se reference postion from base files

" Use reference position from base provider

ICDHS. DUCK 3 (NCDU). NORTH CARCLINA (ITRFDD Select...

i

¥ Confirm base data and position before processing

« Back MNext = Cancel Help

Figure 22. Selecting ‘Base Data’ and ‘Reference Position.’
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Select Base Provider pa——

g

Provider | L2 | G | Distance | Integrity Index | -

F CORS, JACKSONVILLE (IXVL), FLORIDA (ITRFOO (19... = = 27 km 7 LB

} CORS, JACKSONVILLE 1 (Z1¥1), FLORIDA (ITRFOO{... = 47 km 7

} CORS, BRUNSWICK (GABK), GEORGIA ([TRFOD (199... = &4 km 93.04

R CORS, PLATAKA (PLTK), FLORIDA (ITRFOO (1997)D... = 104 km 7

X CORS, BUNNELL (FLBN), FLORIDA (ITRFOO(1997)D... = 110 km ?

F. CORs, GAINESVILLE {(GNVL), FLORIDA (ITRFOO (199... = 127 km ?

X} CORS, ORMOND BEACH (ORMD), FLORIDA (ITRFOO ... = = 145 km 7 .
Show Base Providers of Type: I"!"" types ;I Update List

Base Provider

MNew... | Cop.., | Properties, .. Delete, .. |
Help | QK | Cancel
A
,  ———

Figure 23. Base Station Provider list.

11. Click “Update List” and the base provider list will be updated (Figure 24).

= Downloading base providers... — @
- -

Downloading...

'

Figure 24. Base Station Providers list is being updated.

12. Select a CORS base provider that is closest and Click ‘OK” (Figure 25).
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Select Base Pmﬁr -

g

Provider | L2 | G | Distance | Integrity Index | -

bl CORS, JACKSONVILLE (JXVL), FLORIDA (ITRFOO (19... = 27km ?

} CORS, JACKSONVILLE 1 (Z1¥1), FLORIDA (ITRFOO{... = 47 km 7

} CORS, BRUNSWICK (GABK), GEORGIA ([TRFOD (199... = &4 km 93.04

R CORS, PLATAKA (PLTK), FLORIDA (ITRFOO (1997)D... = 104 km 7

X CORS, BUNNELL (FLBN), FLORIDA (ITRFOO(1297)D... = 110 km ?

X CORS, GAINESVILLE (GNVL), FLORIDA (ITRFOO0 (199... = 127 km ?

X} CORS, ORMOND BEACH (ORMD), FLORIDA (ITRFOO ... = = 145 km ?
Show Base Providers of Type: I"!"" types ;I Update List

Base Pravider

Mew... | Copy... | Properties... Delete, .. |
Help | QK Cancel

e,

Figure 25. Selecting closest Base Provider.

13. Ensure the proper settings in the Differential Correction Wizard (Figure 26):

a. Toggle ON “Use reference position from base files.’

b. Check the box near the bottom of the window to ‘Confirm base .....’

c. Click “Next.’
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-
‘@ Differential Correction Wizard L=

S

r

r-

— Base Data

Basze Provider Search

CORS. DUCK 3 (NCDU), NORTH CAROLINA (ITRFOO Select...

Folder Search
LG5 projects . Salt MarshCommunities® Salt Marsh_CAN

Browse

|

Select. ..

Browse. ..

"
rl

— Reference Posttion

lUse reference position from base files

Use reference position from base provider

ICDHS. DUCK 3 (NCDU), NORTH CAROLINA (ITRFDD

Select. ..

i

[v Confirm base data and position before processing

< Back Mext = Cancel

Help

Figure 26. Ensuring proper setting in Differential Correction Wizard.

14. The Output dialog will appear. Ensure the proper settings for output (Figure 27):

a. Output Folder: Use the project folder.

b. Output Filename: Create a unique filename based on the input filename.

c. Click ‘Start.”
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% Differential Correction Wizard

—Qutput Falder

¥ |Use the project folder

" Use the same folder as the input file

—Output Filename

% Create a unigue filename based on the input filename

™ se orginal filename, overwrting any existing .cor file.

= Back

Start

Cancel

Help

Figure 27. Setting Differential Correction output parameters.

The wizard will search for the base files (Figure 28).
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h Differential Correction Wizard = =

Searching for base files...

File CALCYProjects™Shaoreline MappingPilot Change . Report® Base\CORS, JACKS!
Successfulty found or downloaded 1 of 1 files.

Search complete.

——RBase Data Details:
Using reference position from base provider:
Mame: CORS, JACKSOMNVILLE (J¥VL), FLORIDA (ITRFDD (15597)-Derved from
Position: 3072502 53615"N, 81°42'05.34195"W, 1512 m
Source: CALCProjects® ShorelineMapping*Pilot Change. Report®.Base\CORS, JAI
povi28814151 zip
Local time: 10/15/2014 2:55:45 PM to 10/15/2014 3:55:.45 PM
Position: 3072502 51458"N, 81°42'05.32942"W, -17.61 m, 0.00 m Antenna hei
Distance from base provider: 0.73m

——overage Details ————
Raover file: 20141071516 TIMU . S5F
Local time: 10/15/2014 3:09:10 PM to 10/15/2014 3:35:55 PFM
100% total coverage |
100% coverage by povl288147157 zip

il]ic:k Confim to continue...

4| m | b

« Back Caonfirm Cancel Help

Figure 28. Differential Correction Wizard searching for base files.

15. To verify that corrections were done accurately, open an internet browser and navigate to
http://www.ngs.noaa.gov (NOAA 2017).

a.

b.

Click the “‘CORS’ link on the left side of the page.

Type in the four letter CORS station selected, it is listed in the Differential Correction
Wizard window.

Click ‘Enter SitelD.’
Click “‘Coordinates’ on the left side of the webpage.

Click *Position And Velocity.”
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http://www.ngs.noaa.gov/

f. Compare the position displayed in the Differential Correction Wizard window with
the coordinates shown in the NAD_83 (2011) POSITION (EPOCH 2010.0). These
should match up to the fifth decimal place.

16. If there is 100% coverage, click ‘Confirm’ (Figure 28). If there is not 100% coverage, click
‘Back’ and select the next closest CORS site (step 12), until you get 100% coverage.

17. The wizard will display the error associated with the corrected data. Click *Close’ (Figure
29).

h Differential Correction Wizard ==

Fitered out 43 uncomected positions -
(only "Comected” positions selected for output)

Differential Comection Summary:
1file processed. In this file:
1483 (97.18%) of 1526 selected positions were code comected by post-pr
1427 (53.517%) of 1526 selected positions were camer comected by postf
525 (36.79%) of code positions chosen over camier, as they were of highe

Estimated accuracies for 1483 comected posttions are as follows:

Hange Percentage
0-5cm -
515cm 15.598%
15-30cm 37 47% —
30-50cm 10.25%
0.5 1m 29.47%
1-2m 6.88% |
2-5m - =
=bm -
Differential comection complete.

1

1 | 1 | k

< Back Close Cancel Help

Figure 29. Accuracy ranges for positions.

18. Open Windows Explorer and navigate to the project folder location. Notice there are two new
files listed, a .cor and a .txt (Figure 30).
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. sopExample +|2| O] x|
s, -
0;\_ )v| .~ My Documents - GMNSS Projects + guis = sopExample - m“ Search sopExample [_-]‘
File Edit View Tools Help
Organize *  Sharewith + Burn  Mew folder 4= ~ [i I@
| Default | :
, Documents library
| guis Arrange by: Folder =
s sopExample
| Backup
| Base Mame = | Date modified
| Export
FSh ineGps201506 | Correct_2015-07-23_12-50.txt 7/23/2015 12:51
| guisShorelineGps —
| RO20315A~Fles J QUISEISIDISIG_}‘_IS?.EDF 4/10/2013 11:13
e —— [#] quis2015101516_2157.55F 4/10/2013 9:38
| jela
| natr
| pais
| wick
| GP5-Photo Link
TTCCnerme mimm ;I 1 I I _PI

Figure 30. Differential Corrections output files.

19. Rename the new .txt file with the same naming convention as the .SSF and .cor filename
from which it was created, but retain the ‘Correct_ YYYY_MM_DD_TIME’ at the end of the

filename (Figure 31).

l sopExample ole| - Ol x|
e — -
‘Gk)? I il : Users\ibracewel\Documents\GNSS Projects\guis'sopExamplel j m I Search sopExample @‘

Eile Edit WView Tools Help
Organize ¥ Sharewith ¥  Burn  Mew folder == ~ 0] @
. Default & .
_ = Documents library
, qguis Arrange by: Folder ~
sopExample
| Backup
| Base Mame « | Date modified
| Export
P guis2015101516_2157.cor 44102013 11:13
| guisShorelineGps 201506 J )
| RO30315A~fles @gLJISZDIEIDISJE_ZIE?.SSF 4/10/2013 9:33 4
. sopExample |1 guis2015101516_2157_Correct_2015-07-23_12-50.txt 7/23/2015 12:51
. jela
. natr
. pais
J ik

| GPS-Photo Link

[T

Figure 31. Renamed output files.

20. Repeat the steps in this section to differentially correct the rest of the files that need to be

corrected.
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Export Corrected GPS File as Shapefile
The following section describes how to use Pathfinder Office 5.60 to export, rename, and define the
projection for a corrected GPS file.

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’ (Figure 32).

[%] GPS Pathfinder Office - JBO402908A.cor -

File Edit Wiew Data LUtlities oOptions Window Help
=@

o | 5| by gz | Gb +2 00 =@ & &6 & ®
=[x

x| « & ek

Name | +| Date modified
| Backup
| Base 3122015 1:12FM
| Export 1/9/2017 3:25PM
| guisShorelineGps 201506 12/6/2016 10:26...
. R030315A ~files 3/5/2015 2:42 PM
. sopExample 1/5/2017 2:02FPM

ETGUEO?OSA.CW 572015 9:34 AM

Jlguis

Look in: I | quis

|| Type -
7/23/2015 8:24 AM  File folder

File folder

File folder

File folder

File folder

File folder
Trimble correcte..

EEEET A I

JB0408 10A. cor
JB040908A. cor
RO30315A. cor
RO30407A. cor
RO40210A.cor

4102013 11:13...
4102013 11:02...
3/5/2015 2:52 PM
3/5/2015 2:53 PM
4/5/2015 7:42 AM

Trimble correcte, .
Trimble correcte..
Trimble correcte..

Trimble correcte
Trimble correcte

Rﬂ?ZlD?A.::or 7/23/2015 12:51... Trimble correcte,. =
1| | k|

[
[

I Data files (*.ssf,”" cor,” phs,” imp)
™ Open as read-only

Generic

Created by datalogger
7:51:19am 4/09/2013
10:10:07am 4/09/2013

Figure 32. Opening .cor file.

The corrected GPS file will be displayed in the Map window (Figure 33).
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[%] GPS Pathfinder Office - Multiple Files (Read only)
Fle Edit View Data Utiies Options Window Help

| & H| & |&lm]@ v
&
v REE
! <= s DEEE Map 1:118,93
% Mote
ﬁ Note Text:
ﬂg Logging Stopped - 06/05/15 04: 11 pm (Local time)
[
S

T T T T T T
04.06.2015 06:00 d : 05.06.2015 06:00

Figure 33. Map window displaying .cor file.

2. Click “Utilities’ > “Export’ (Figure 34).
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g % GPS Pathfinder Office - Multiple Files {(Read only)
File Edit View Data | Utiities Options Window Help

RS

=100 x|

Delete

i)

i

JE.."' H|§|@§f Batch Processor...
Data Transfer...
@ Differential Correction...
&
First I Grouping. .
% = Combine...
Mote
% Note Text: Data Dictionary Editor...
g ——————  TerraSync Studio...
Iﬂ Logging Stop
— Impart...
@ Other »

,a Map 1:118932, =- 21 366 m -

Figure 34. Exporting the .cor file.

3. The Export window will appear (Figure 35).

a. Ensure that the file(s) you wish to export is listed under “‘Selected Files.” If not, browse to
the location of the file, select it, and click ‘Open.’

b. Ensure the proper output location in *Output Folder.” By default, Pathfinder Office
exports the corrected file to the Export folder within the project folder.

c. Inthe *Choose an Export Setup’ section, choose an ESRI Shapefile format. The format
may be listed as ‘New ESRI Shapefile’ or ‘Sample ESRI Shapefile.’
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=[5 x|

—Input Files
i OK |
Folder:
Z:WUsersijbracewell\Doc. . \guisShorelineGps 201506 Cancel
Selected Files: Help

HISLOG6021536G. cor
HISLOG&0215MP . cor
HISLOG05153G. cor
HISLOS0515MP . cor

Qutput Folder
I C:Wsersijbracewell\DocumentsiGNSS Projects\guis\Export Browse. ..
—Choose an Export Setup
INEW ESRI Shapefile j
Format: ESRI Shapefie
Type of Export: Features - Positions and Attributes
Cutput Cption: Combine and output to Export folder
515 Coordinate System:
Site:
System: LM
Fone: 15 Morth
Datum: MAD 1983 (Conus)
Coordinate Units: Meters
Mew... Delete Properties...

Figure 35. Export window.
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4. Click “Properties...” (Figure 35) to open the ‘Export Setup Properties...” dialog (Figure 36).

Export Setup Properties - New ESRI Shapefile EIEI

Data | Output | Attrbutes | Units | Postion Fiter | Coordinate System | ESRI Shapefile |

— Type of Data to Export

Export All Features -

™ Include Not In Feature Positions

One point per Mot in Feature position -
" Postions Only

One point per GNSS position j

—Create Point Features From
[ Motes [~ Velocty Records [~ Sensor Records

— Starting Feature |0

W alue; I'I

{% Start Each Session with this Value

" Continue [ncrement from Previous Session
" Label 1

" Label 1 and Lakel 2

oK Cancel Default Help

Figure 36. Export Setup Properties window—Data tab.

5. On the ‘Data’ tab (Figure 36), under ‘Type of Data to Export,” select:
a. ‘Features—Positions and Attributes’

b. ‘Export All Features
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6. On the ‘Output’ tab (Figure 37), ensure the default settings are selected:

a. Output Files: Combine all input files and output to the project export folder.

b. System File Format: DOS Files.

Export Setup Properties - New ESRI Shapefile

&l x|

‘Data  Output | Attributes | Units | Position Fiter | Coordinate System | ESRI Shapefiee |

—Qutput Files

™ Combine all input files and output to an Auto-generated subfolder
£ For Each input file create autput filels] of the same name

™ For each input file create output Subfolden(s) of the same name

File: Attribute: Paths: | Defautt

Custan Folder: I

[T Ferfeature subfalder

Conversion File: I

System File Format: D05 Files |
Tip:
Select this option if your target system is unning under DOS or contains text in
the DOS ASCI character set. Text files in this format have <CamiageRetum:
«MNewLine > record terminators.
oK Cancel Default Help

Figure 37. Export Setup Properties window—Output tab.
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7. On the “Attributes’ tab (Figure 38), select the following:
a. ‘Export Menu Attributes As’: ‘Attribute Value’
b. *All Feature Types’: Toggle ON all attributes
c. ‘Line Features’: Toggle ON all attributes
d. ‘Point Features’: Toggle ON all attributes

e. ‘Area Features’: Toggle ON all attributes

o/x}
‘Data | Output Aftributes | Units | Position Fiter | Coordinate System | ESRI Shapefiee |
— Export Menu Attributes As

& Ptribute Value

" Code Value 1 " Code Value 2 " Code Values 1+ 2

—Generated Attributes

All Feature Types Point Features

FDOP - Height

HDOP [w]Vertical Precision

[w|Camection Status Horzontal Precision

Receiver Type Standard Deviation

Date Recorded Position

[w| Time Recorded Point 1D

Update Status j Distance - Bearing Offset

Line Features Area Features

[w] Length (20} v Area (20) =

Length (30} Perimeter (20)

[w| Average Vert. Precision Permeter (30)

[w| Average Horz. Precision [w| Average Vert. Precision

[w]Worst Vert. Precision [w| Average Horz. Precision

[w]¥Warst Horiz. Precision [w| ¥Warst Vert. Precision s

[w|Line 1D [w]Worst Horiz. Precision j
0K Cancel Defaut | Help

Figure 38. Export Setup Properties window—Attributes tab.
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8. On the “‘Units’ tab (Figure 39), ensure the following selections:

a. Units: “‘Use Export Units’
b. Distance: Meters
c. Area Units: Square Meters

d. Velocity Units: Meters Per Second

Export Setup Properties - New ESRI Shapefile

'Data | Output | Attributes Units | Position Fiter | Coordinate System | ESRI Shapefiee |

=
L3

— Units — Decimal Places
 {Use Boort Units Change... Lat/Long: 5
Distance Units: Meters North/East: 3_
Area Units: Square Meters Height: 3
Velocity Units: Meters Per Second Distance: 3
™ Use Cument Display Units Area: 3
Digtanze Units: fleters Velocity: 3
Area [ mits: Hectares Precision: 1
elocity [ its; Fllarmeters Fer Hiaur Time: Iﬂ' ,_,I
= Latitude/Longitude Dptions D ate/Time Dptiomns
Earmat: DDD.dddddd = Time Farmat: 12 Hour Clock |
Duadrant; +/- 1| | Date Format: MM/DDAYY
oK Cancel Default Help

Figure 39. Export Setup Properties window—Units tab.
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9. On the “Position Filter’ tab (Figure 40), select the following:
a. ‘Filter by GNSS Position Info’
i. Minimum Geometry: 2D (3 or more measurements)
ii. Maximum PDOP: Any
iii. Maximum HDOP: Any
b. “Include Positions That Are’ (Uncheck ‘Uncorrected’)
Toggle ON ‘Include Non-GNSS Positions’

Export Setup Properties - New ESRI Shapefile Elil

‘Data | Output | Attributes | Units  Pesition Fiter | Coordinate System | ESRI Shapefile |

— Position Filter Criteria
% Fitter by GNSS Position Info

Minimum Geometry: 20 (3 or more measurements) |
Meodmum PDOP: Any -
Maxdmum HDOP: Any |
— Include Positions That Are

I annrrected ¥ Realtime Camier

¥ P{Y)Code ¥ Postprocessed Camier Float

¥ Realtime SBAS v RTK Fixed

¥ Realtime Code ¥ Postprocessed Camier Fixed

W Postprocessed Code

™ Fitter By Precision (52% confidence)

Huorizantal Brecizion: 1.592m
Yertizal Precision: 0.00m

¥ Include Non-GNSS Positions

[T Export Features That Have Ho Positions

oK Cancel Default Help

Figure 40. Export Setup Properties window—Paosition Filter tab.
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10. On the *Coordinate System’ tab, Toggle ON ‘Use Export Coordinate System’ and click
‘Change’ (Figure 41).

Export Setup Properties - New ESRI Shapefile EIEI

'Data | Output | Attributes | Units | Position Fiter Coordinate System | ESRI Shapefie |

% iUse Bxport Coordinate System: Change.. |
Site:
System: UTM
Zaone: 16 Marth
Diatum: NAD 1983 (Conus)
Coordinate Units: Meters
Alttude Units: Meters
Alttude Reference: MSL
i Use Curent Display Coordinate System

Sites
Systen [Tk
E0reE; 15 Miarth
L&t AL 1983 oz
Eaordinate [pits: heters
Alttude rits: eters
Albtude Beference: H&E
Export Coordinates As

( Xy v XYZ

Projection File

IC}'-pp Data“Roaming*ESR["\Desktop10. 1" ArcMap*Coordir Browse...

oK Cancel Default Help

Figure 41. Export Setup Properties window—Coordinate System tab.
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11. Ensure the correct settings (Figure 42):
a. System: UTM
b. Zone: 14N or 16N
i. Padre Island NS—14N
ii. Gulf Islands NS—16N

c. Datum: NAD 1983 (Conus)

&l x|
ok |
Cancel
Help

System: UTM
Zone: 16 North
Datum: NAD 1983 (Conus)

Lo 1] L

— Altitude Measured From
{~ Height Above Hlipsoid (HAE)
{* Mean Sea Level (M5L)

—Genid Model

i Other

¢+ Defined Geoid (EGM36 (Global))

|E{=ix] [uf

|EGMI6 (Global)

Kl

Coordinate Units: Meters

Altitude Units: Meters

ENIE

Figure 42. Changing Coordinate System in Export settings
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12. Click “OK.” The selected settings will be displayed under *Use Export Coordinate System’
(Figure 43).

Export Setup Properties - New ESRI Shapefile EIEI

'Data | Output | Attributes | Units | Position Fiter Coordinate System | ESRI Shapefie |

% iUse Bxport Coordinate System: Change.. |
Site:
System: UTM
Zaone: 16 Marth
Diatum: NAD 1983 (Conus)
Coordinate Units: Meters
Alttude Units: Meters
Alttude Reference: MSL
i Use Curent Display Coordinate System

Sites
Systen [Tk
Z0reE; 15 Miarth
L&t AL 1983 [Canus]
Coordinate itz Feters
Alttude rits: eters
Albtude Beference: H&E
Export Coordinates As

( Xy v XYZ

Projection File

IC.-‘i'-.pp Data“Roaming"ESRI"\Desktop10. 1" ArcMap Coordir Browse...

oK Cancel Default Help

Figure 43. Setting output coordinate system.
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13. Ensure the proper ESRI projection file (.prj) is attached to the shapefile. Under ‘Projection
File’,” browse to the list of projection files and select the representative file. The
nomenclature here is slightly different than the projection datum from the above step. The
commonly used projection files for GULN .cor exports are: NAD 1983 (2011) UTM Zone
14N.prj or NAD 1983 (2011) UTM Zone 16N.prj (Figure 44).

i Select Projection File EIEI

Loalk in: I ) Coordinate Systems

MName =

~| & e B

| -| Date modified

| -] Type

| LZTXSCFE3.pri
7| NAD 1983 (2011) UTM Zone 14M.prj

6/17/2013 2:05 PM
3/4/2013 11:06 AM

PRI File
PRJ File

L INAD 1983 (2011) UTM Zone 15M.pr 3/4/2013 11:06 AM PRI File

| Z|MAD 1933 (2011) UTM Zone 16M.prj 342013 11:06 AM  PR.J File

7| NAD 1983 (2011).prj 3/4/2013 11:17AM  PRJ File

\7|NAD 1283 (CORSSE) UTM Zone 15M.prj 11/27/2012 7:46... PRIFile

(7| NAD 1283 HARN. prj 4/4/2013 2:45PM PRI File

| 7| MAD 1983 StatePlane Louisiana South FI... 5/2/2013 10:57 AM PRI File

|| MAD 1983 StatePlane Mississippi West FI... 4/17/20139:38 AM PRIFile

|| MAD 1933 StatePlane Texas 5 Central FI... 6/17/2013 2:28PM  PRIFile

|| MAD 1983 StatePlane Texas South FIPS ... 6/14/2013 10:41... PRIFile o

7| NAD 1983 UTM Zone 140.prj 3/26/2013 7:13AM PRI File

7| NAD 1283 UTM Zone 15M.prj 11/27/2012 7:43... PRIFile

7| NAD 1283 UTM Zone 15M.prj 3/26/2013 %:21PM PRI File
> I MAN 1983, nri 4M15/7N139: 79 AM PR 1 File _plll
File name: [NAD 1383 (2011) UTM Zone 15N pi =] Open
Files of type: I Projection files (* pr) j Cancel
Data Dictionary: Help
Comment:
Start Time: File Size: 442 B
End Time: Positions:

Figure 44. Appending the correct .prj file.
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14. On the ‘ESRI Shapefile’ tab, Toggle OFF ‘Export Tracking Themes,” Click ‘OK’(Figure 45).

Export Setup Properties - New ESRI Shapefile

Figure 45. Export Setup Properties window—ESRI Shapefile tab.
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15. Ensure the Export window is updated with the proper coordinate system information and

Click ‘OK” (Figure 46).

Bl {5/ x|

—Input Files
Folder:

Browse...

QK |

C:VUsers\jbracewell\Doc. . . \guisShorelineGps 201506

Selected Files:

HISLOG&021535. cor
HISLOG&0215MP . cor
HISLOG&051536G. cor
HISLO&0515MP . cor

Close |

Help |

Dutput Folder

I Z:Wsersijbracewell\DocumentsYGMS5 Projects\guis'\Export

Browse... "

—Choose an Export Setup

INE'.-‘-.' ESRI Shapefile
Format; ESRI Shapefile

IS Coordinate System:
Site:
System: LM
Zone: 16 Morth
Diatum: MAD 1983 (Conus)
Coordinate Uinits: Meters

Mew... Delete

Type of Expart: Features - Positions and Attributes
Cutput Option: Combine and output to Export folder

Properties...

Figure 46. Checking coordinate system before export.
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16. A window will appear with information about the exported data (Figure 47). Click ‘Close.’

% Export Completed M

1 input fileds) read.

1483 position(z) read.

Atotal of 3 featurels) read or created.
2 poirt feature(s) read.
1 line feature(z) read.

Ifeature(z) exported.

File exp0716a bd contains a detailed log.

Close I Mare Details... 1

Figure 47. Export Completed window.

17. Open ArcCatalog and navigate to the location of the exported shapefile.

18. In addition to the shapefiles, there will be a .txt file exported also. Rename the exported files
so that the GPS filename is followed by the exported name, as shown below (Figure 48).

s_,-rT ArcCatalog - C:\Users\jbracewell\Documents\GNS5 Projects\guis\Export\sopExamples 0| BI - |EI ILI
File Edit Wew Go Geoprocessing Customize Windows Help
i%ﬁm@[ﬂxﬁﬁ . EROFIgAQ N @ «» 0
: S =B
| -
= = 2 TN L
v (B8 e :§==§==_-, s 0s Ve B
Contents | Preview I Description I &
DTL1213a.TXT =] Name [ Type o
figurationFil g
g ;";gf‘:‘ orries | 5] quis2015101516_2157_exp1016a.txt Text File g
= Dafa :E onares |E]guisZ[JlSlDl516_215?_In.5h|:| Shapefile
== E, ! Bguiszu151[]1516_215?J3t.5h|:- Shapefile
quis ) '
Lis2015101516_2157 pt_expl0ib.txt Text File
£ Backup _ Bs —IPLEP
£ Base
=l 5 Export
El [ sopExamples
|2 quis2015101516_2157_exp1018a. txt
[=] guis2015101516_2157_In.shp
[**] quis2015101515_2157 pt.shp
[Z] quis2015101516_2157_pt_exp101sh. txt
[%7] birdMonPts20130308.5hp
[Z] birdMonPts20130308. txt
|5 birdMonPts20130308b. bt
[~ birdMonPts20130309.5hp -
K | v l i
Folder selected A

Figure 48. Renaming export files.

42



19. Ensure the proper projection has been assigned to the exported shapefiles (Figure 49.)
a. Padre Island NS—NAD 1983 (2011) UTM Zone 14N
b. Gulf Islands NS—NAD 1983 (2011) UTM Zone 16N

Shapefile Properties Elil

General XY Coordinate System |2Cﬂurdinate System I Fields I Indexes | Feature Extent |

? - | I_-.»':nE here to search j Q :E:'- | 'é:p‘ v 33

€} NAD 1983 (2011) UTM Zone 11N |
€3 NAD 1983 (2011) UTM Zone 12N
() NAD 1983 (2011) UTM Zone 13N
€3 NAD 1983 (2011) UTM Zone 14N
() NAD 1983 (2011) UTM Zone 15M —
(831D 1983 (2011) UTM Zone 16N
(3 NAD 1983 (2011) UTM Zone 17N
(7 NAD 1983 (2011) UTM Zone 18N
€3 NAD 1983 (2011) UTM Zone 15N -

B hAm 4003 FI04 4% TR Fame TWRI

Current coordinate system:

NAD_1983_2011_UTM_Zone_16N a
WEKID: 6345 Autharity: EPSG

Projection: Transverse_Mercator
False_FEasting: 500000.0
False_Morthing: 0.0
Central_Meridian: -37.0
Scale_Factor: 0.9996
Latitude_Of Origin: 0.0

Linear Unit: Meter (1.0}

QK Cancel Apply

Figure 49. Checking coordinate system in ArcCatalog.

20. Once the shapefiles have been renamed and their projections have been defined, repeat the
Export process for any other differentially corrected GPS files (.cor).
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Initial QA/QC and Shoreline Edits

QA/QC (Quality Assurance/Quality Control) is a verification step that ensures the data collected have
had obvious errors removed and the remaining data are likely to accurately represent the shoreline.
Verification of the known benchmarks embedded in the survey adds credence to the collected
shoreline positions. During this procedure the surveyor should be present. The expected feature
locations should be compared with recorded locations.

The steps below describe how to edit the shoreline shapefiles and prepare them for DSAS.

1. Open ArcMap, then the Catalog window, and navigate to the location where the shapefiles
were exported (Figure 50).

8. untitled - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

DB E&+aBxoc s HDEHEEEED

xrooispro~ | &b |- 4 (8 W E @ 1 I[E& @ E- o o E -

30 analyst ~ || Flete iz Slis
RAM@ 2« |FE-E K@ FE 2R8I EE
Editor~| = * s oLl s 3 [z o
lcaos

e-o el BE-|e %l
Location: I@ Home - Documents\ArcGIS

£ bith
£ configurationFiles
3 dataDictionaries
£ Default
= £ quis
5 sackup
[ Base
B £ Export
] birdMonPts20130308.shp
|Z] birdMonPts20130308. bt
|Z] birdMonPts20130308b. tt
[ birdMonPts20130303.shp
|=] birdMonPts20130309. txt
)] guisDbHemiPhotos201503.shp
|=] guisDbHemiPhotos201503. txt
= guisGeomorphPlanning 20150721.shp
| j guisGeomarphPlanning 2015072 1b. tet
= guisGeomorphPlanning20150721b_In.shp
| j guisGeomorphPlanning20150721b_Inc. tet

[N

I u:ueagﬂJ { Boeleo QJ I X0g|00 ] 20y J_J

D] guisGeomorphPlanning20150721b_pt.shp
= guisGeomorphPlanning20150722.shp

| j guisGeomarphPlanning20150722a, tet.
= quisHornHemiPhotos201504.shp

|=] quisHornHemiPhotas 201504, et

|=] guisHornHemiPhotos201504b. txt

x| guisShorebirdExclosures 20 1505.zip

= guisShorebirdExdosures201505.shp

|_j guisShorebirdExdosures20 1505, txt

Figure 50. ArcCatalog window within ArcMap.

2. Create a copy of the shoreline shapefile(s) and rename it with *_edit’ at the end. For example,
‘guis2015101516_2157_In_edit.shp’ (Figure 51).
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‘_.,'T ArcCatalog - C:\Users\jbracewell\Documents\GNS5 Projects\guis\Export\sopExamples 0| BI - |EI ILI
File Edit Wew Go Geoprocessing Customize Windows Help
pleE BEx HEERQREERNO G Aa N« 0y
Ia_dncumerrts"-.GNSS Projects"guis"\Export\sop Examples j B
T [T T _
o [ &5 2 :D";’”‘—_ |Jf‘§@/!b“wn;
Catalog Tree Contents | Preview I Description I &
|5 oL 121387 =] | o
£ configurationFiles Hame Type ﬁ
3 dataDict i |jgui52|2|15101516_215?_exp 1016a. txt Text File S
= Dafa :E enares [ quis2015101515_2157_In.shp Shapefile
=~ =raul QUis2015101516_2157 In_edit.shp Shapefile
%SB » =l []auis2015101516_2157 pt.shp Shapefile
ackup ) )
uis2015101516_2157_pt_exp1016b. bt Text File
£ Base ! jg - PP
=l 5 Export
El [ sopExamples
|Z] guis2015101515_2157_exp1015a. txt
[=) quis2015101516_2157_In.shp
[*=] quis2015101516_2157 In_edit.shp
[%*] guis2015101516_2157 pt.shp
|Z] guis2015101515_2157_pt_exp1016b.txt
[>=] birdMonPts20130308.shp
[ 5] birdMonPt=20130308. et
|Z] birdMenPts20130308b. tet -
LI I » b I _pl
Shapefile selected A

Figure 51. Example of renaming file for edits.

Benchmark Verification
3. Open a GIS project and add spatial references such as: benchmarks, previously collected
shorelines, verification data collected during the survey, and recent aerial imagery or LiDAR.

4. A spatial accuracy check should be performed between established GIS data sets and the
newly collected verification data set. A primary accuracy check should focus on a
comparison between current survey results and extant, high accuracy benchmarks. These
primary benchmarks include those recorded to decimeter horizontal accuracy and whose
positional information is validated through multiple observations across time. Assuming that
the current benchmark verification points were recorded at sub-meter accuracy, verification
points should fall within approximately 1 meter (3.2 feet [ft]) of primary benchmark positions
in the GIS. If for some reason a primary benchmark is not accessible, a less accurate
secondary benchmark might be used to verify spatial accuracy. These secondary marks
might include physical objects that would be visible in current aerial imagery, such as the
corner of a parking lot, a dock, or a trail intersection. Given that the accuracy of aerial
imagery may vary, and some degree of subjectivity is associated with interpreting an
intersection, the data processor should expect verification points to be within 3-5 meters
(9.8-16.4 ft) of secondary benchmarks. Deviations outside of these thresholds should be
closely examined to ensure that no errors occurred in GPS post-processing.
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Editing the Shoreline Feature

5. Review the data using the Field Data Form notes and the surveyors’ input. Visually assess the
shoreline feature(s) and correct any errors. With the exception of known discontinuities, such
as jetties or inlets, the shoreline should be a continuous non-overlapping feature or set of
features. Deviations from the survey course caused by other temporary obstacles should have
been noted in the field data form. Obstacles include a breach causing a new tidal inlet,
recreationists, or exclosures. If unexplained gaps occur in the shoreline feature, a record
should be added to the field data sheet, noting the approximate coordinates of the
discontinuity and that the break was discovered during GIS QA/QC.

6. Extraneous data should be edited (removed) from the shoreline feature. These errors are
frequently self-intersections caused when a line overlaps itself. These errors may be the result
of a surveyor deviating from the shoreline to avoid an obstacle or to make a noteworthy
casual observation, thus creating a loop (Figure 52).

Figure 52. Editing loops.
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7. Likewise, small gaps or section overlaps, caused when a surveyor stops data collection then
restarts, should be edited to create a continuous line (Figure 53).

Figure 53. Editing gaps and overlap.

Creating Metadata for the Shoreline Shapefile

The GULN has created a metadata template for the shoreline change protocol that already contains
much of the relevant information regarding creation of the line shapefile
(Z:\gis\guis\mon\geomorph\guisShorelineChangeMetadataTemplate.xml). Most of the remaining
information to be included in the metadata record will be derived directly from the field sheet completed
prior-to and during the data collection process. Table 1 summarizes where this information should be
included in the metadata file.

Table 1. Organizational comparison of field data and metadata files.

Field form data Metadata tag

Park unit Abstract, Keywords

GPS/GNSS unit make and model Process step, Process description

Expected accuracy with differential Positional accuracy, Horizontal positional accuracy, Horizontal
correction positional accuracy report

GPS/GNSS unit settings Positional accuracy, Horizontal positional accuracy, Horizontal

positional accuracy report
Who processed the data Process step, Process contact

Software used to download and post- Process step, Process description
process data;

Base station(s) used;
Description of any data editing
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List of Final Post-Processed Data Products
The following raw data products should be stored, archived, and their locations documented in the
shoreline change database:

1.

2.

All raw GPS data files (.ssf) downloaded from the data logger;

All differentially corrected GPS data files (.cor), if real-time correction was not employed;
Cleaned, exported ESRI point shapefile (.shp; if applicable);

Cleaned, continuous shoreline line shapefile (.shp);

Metadata for the above line shapefile;

Hard or scanned copies of all field sheets;

Photographs taken during survey.
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