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Summary 
Proper data management and standardization are essential to the effective utilization of information 
gained through geomorphological monitoring activities. This Standard Operating Procedure (SOP) 
provides guidelines for the development, storage, and distribution of monitoring data associated with 
the network’s coastal topography monitoring protocol (Bracewell 2017). It describes how 
information and data generated at various points during the data-collection, analysis, and reporting 
processes are to be organized, stored, and disseminated. This SOP describes the file management 
system used for this protocol, and details how monitoring data are to be stored. The SOP also 
outlines the procedures for performing data Quality Assurance and Quality Control (QA/QC), 
archiving both spatial and tabular data sets, and making the data publicly accessible via National 
Park Service (NPS) information clearinghouses.  

A formal information management plan for all GULN monitoring protocols is available at 
https://irma.nps.gov/DataStore/Reference/Profile/2194250 (Granger 2007) and should be consulted 
for more detailed procedural and policy information. 
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Definition of the Coastal Topography Data set 
The coastal topography monitoring program will produce a number of electronic and paper data files 
that will include raw and post-processed spatial data sets, a relational database, and scanned field 
forms. The large number and variety of files will require conscientious and formal attention to their 
management. It is the responsibility of the network project leader to assemble, maintain, and make 
available the various components of the coastal topography data set described here. 

Baseline Data 
Prior to data collection at a given park, an extensive array of survey benchmarks are located and/or 
created, and transects (profile lines) along a defined azimuth are established. For each park or park 
unit, the following “baseline” data sets have been created to guide data collection in the field and for 
quality control purposes once the data have been downloaded from the GPS equipment: 

1. One ESRI point feature class containing all survey benchmark locations; 

2. One ESRI feature class containing all corresponding transect line features; 

3. One or more field booklets containing location information and other metadata regarding the 
above benchmarks and profile lines. Stored in Adobe Portable Document File (.pdf) format; 

4. One ESRI polygon feature class containing a 0.05 meter (1.96 inch [in]) buffer of each 
survey benchmark location (for QAQC purposes); and  

5. One ESRI polygon feature class containing a 0.5 meter (19.9 in) buffer of each profile line 
feature (for QA/QC purposes). 

Survey Data 
Once initial post-processing and export procedures have been completed by survey personnel (see 
GULN SOP CT06—Initial Post-Survey Processing (Bracewell 2017c), the following data sets will 
be stored and maintained by the project leader or data manager at GULN headquarters.  

1. All raw RTK-GPS data files, including Trimble data collector (.dc format) and job (.job 
format) files downloaded from the GPS unit. 

2. Scanned versions of all field data forms (Adobe .pdf format) associated with each Trimble 
job file. 

3. One Trimble Business Center (TBC) project file (.vce format). 

4. One ESRI feature class (.xml format) containing all profile points having undergone quality 
control procedures as outlined in GULN SOP CT06 (Bracewell 2017c). 

5. Metadata for the above feature class which complies with Federal Geographic Data 
Committee (FGDC) standards and the GULN spatial metadata template (available from the 
GULN Project Leader). 

6. All digital photographs taken at each profile location during the survey. 
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Analysis and Reports: 
Network personnel or contracted investigators will periodically conduct analyses of topographic 
change using the GPS profiles. The GULN project leader will be responsible for producing, or 
cooperating with coastal geomorphology experts, to produce biennial reports every other year and 
long-term after every five surveys or approximately every ten years. These reports will summarize 
and interpret the results from the above analyses. Copies of these reports will be stored primarily in 
Adobe Acrobat (.pdf) format. 

The GULN Coastal Topography Database 
All raw data collected annually as part of the coastal topography monitoring protocol will be entered 
into a database that is compliant with the NPS Inventory and Monitoring Division (IMD) database 
standards. Key aspects of the database design include: 

• Ease of data entry, mirroring as closely as possible the processes for recording data on 
protocol field data forms;  

• Built-in quality assurance features (e.g., primary keys, cascading edits though multiple tables, 
lookup tables, and numeric range limits); and 

• Standardized formatting allowing for ease of data sharing and cross data set analyses. 

As of June 2017, the Gulf Coast Network began working with IMD database development staff to 
design and build the GULN coastal topography database. 

File Management and Documentation: 
It is the responsibility of the GULN designated project leader to assemble and maintain the various 
components of the coastal topography data set described above. The monitoring protocol generates a 
number of raw data products and reports that are not suitable for direct storage within a relational 
database, including raw and post-processed GPS data files, Trimble Business Center project files, 
ESRI feature classes, scanned field sheets (.pdf), and digital photographs. In order to ensure proper 
functioning of the coastal topography monitoring database and to generally ease the data retrieval 
process, a GULN coastal topography database user’s guide will be created to identify a coherent, 
consistent directory structure to store data files.  

A standardized directory structure will be used to organize associated files (Figure 1). This directory 
structure, along with naming conventions for the various file types, will be outlined in detail in the 
database user’s guide. 
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Figure 1. Location of PAIS ‘coastalTopography’ folder on the GULN GIS server is shown in the address 
bar. The folder structure for files associated with coastal topography monitoring, such as 
‘benchmarkBooklets’, is shown in the file list. 

Data Entry 
The designated project leader will be responsible for entering all data into the GULN coastal 
topography database. Data collected using paper field sheets should be entered as soon as possible 
following data collection when field technicians’ memories are fresh and discrepancies in the data 
are more easily resolved. The paper copies should be retained and stored on site at GULN 
headquarters. The database user’s guide will provide comprehensive instructions on entering raw 
data into the coastal topography monitoring database.  

Baseline Data sets 
For each park or park unit, a set of surveyed benchmark locations have been established and 
permanent virtual transects have been assigned against which subsequent RTK GPS data will be 
compared. Benchmark features are stored in ESRI feature classes (one per park or park unit, when 
applicable), as are the initial profile line features. These files, as well as their accompanying metadata 
are generated once and should be placed in the appropriate geodatabase in the folder 
“transectGeodatabases.” Field guides describing the locations of these features should be located in 
the folder “benchmarkBooklets.” 
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GPS files 
The original GPS data points are an integral component of the coastal topography data set, allowing 
for the re-creation and replication of any subsequent calculations or derivations. The raw data files 
that are directly downloaded from the GPS data collector contains information beyond the horizontal 
vertical point positions, including information concerning the precision and accuracy of the position, 
time and date of collection, equipment used, number of satellites, and signal to noise ratio. If Trimble 
GPS data collectors such as the R8 or 5700 are used, data will be in proprietary data collector (.dc) 
and job (.job) formats. 

If there is any question as to whether prescribed GPS data collection parameters have been exceeded 
(see GULN SOP CT04— Settings for the Collection of Topography; Bracewell 2017b), the GULN 
project leader should refer to these files to determine that GPS unit settings for data collection have 
been correctly applied. 

Because these files are typically in non-tabular and proprietary formats, their contents are not entered 
directly into the database. Instead, the files are linked in the database via a stored, relative directory 
path. Step-by-step procedures for linking these files to the database will be found in the database 
user’s guide.  

All exported RTK-GPS coordinates derived from the above Trimble job files are exported as ESRI 
feature classes (.xml format). These files are stored in geodatabases (one per park) in the folder 
“profileGeodatabases” and are also linked to the database via stored relative path information. A 
single Trimble Business Center project (.vce) file is similarly stored in the folder “tbcProjectFiles” 
and is linked within the database. 

GPS coordinates 
The RTK-GPS coordinates (horizontal positions plus elevations) are the core data of the coastal 
topography monitoring protocol and comprise the basis for all subsequent analyses. In order to store 
these data in a manner that facilitates their ability to be searched, filtered, and exported for analysis, 
these coordinates are extracted from the attribute tables of each of the above-mentioned ESRI feature 
classes and are subsequently appended to a single data table within the GULN coastal topography 
Database. The database user’s guide will outline the process for importing these data from the 
deliverables in “Survey Data” section above. 

Field data forms 
The Field Data Forms collected in conjunction with the individual RTK-GPS surveys (one form per 
day per surveyor) provide information essential to the usability and verification of the dataset. If not 
already converted, the project leader will scan hard-copy field data forms and export them as Adobe 
.pdf files. These files are then stored in the folder “fieldForms.” 

Photographs 
Digital photographs are taken to document the condition of each profile during RTK-GPS data 
collection. Additional photos may also be taken to document any unusual features encountered 



 

7 

during data collection (e.g., the presence of a large scarp and overwash areas). These files are stored 
in the folder “photos.” 

Survey Planning Documents and Data 
Several documents and data sets will be used in planning for a survey trip. Generally these 
documents help to describe survey logistics and the conditional state of survey areas. Tide 
predictions, PDOP plans, and weather forecasts will almost always be accessed for trip planning. 
Other relevant planning elements might include correspondence with the park about a current project 
or access restriction that may affect the survey. These ancillary documents will be exported and 
stored locally (see GULN SOP CT03—Survey Timing and GPS Mission Planning; Bracewell 
2017a).   

Protocol Implementation Plan and Related SOPs 
Because the Protocol Implementation Plan (PIP) and related SOPs are considered living documents 
that may periodically change and influence the interpretation of survey results, maintenance of and 
access to the complete set of versioned PIPs, SOPs, and appendices is required. These documents, 
and their versioned copies, will reside on the GULN data server in the coastal topography monitoring 
directory as well as on the Integrated Reference Management System (IRMA) under the Coastal 
Topography Monitoring Project (National Park Service 2017b). GULN SOP CT09—Revising the 
Protocol (Bracewell 2017d) includes detailed information about tracking protocol revisions. 

 
Figure 2. Directory structure for local storage and archive on the GULN data server. 

Spatial Data Validation 
All features within the benchmark (point) and profile (line) feature classes undergo initial QA/QC 
(see GULN SOP CT06— Initial Post-Survey Processing; Bracewell 2017c). The project leader or a 
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designated technician familiar with GIS software will validate these spatial features using the 
following procedures: 

1. In a GIS, overlay all features on available, well documented GIS vector data and imagery 
for the park unit. The GULN project leader will provide the appropriate spatial data sets, 
such as: 

a. DOQQ’s or other orthophotography 

b. Georeferenced park visitor maps 

c. Best available park boundary layers 

d. Wetlands 

e. Hydrography 

f. Roads 

2. Label and visually inspect the location of all station features. Note any apparent 
discrepancies, such as: 

a. Features located partially or wholly outside of the park boundary;  

b. Features associated with habitat types other than the beach-dune-cliff system; and 

c. Two or more sampling stations sharing the same coordinates. 

3. Check all benchmark and profile features against their corresponding quality control buffer 
features described above. Any features falling outside of their respective buffers should be 
brought to the attention of the survey team.  

For all noted discrepancies, it is advisable to first consult the original feature class attribute tables to 
rule out possible errors resulting from manipulating the original coordinate data in Microsoft Excel 
and text editors. Such potential errors would include those arising from the improper transcription of 
coordinates or incorrect projection information. Remaining questions should be resolved by first 
consulting the associated field sheets and/or contacting the survey team who collected the data. If the 
problem cannot be corrected, the feature will be flagged as suspect in the final data set and excluded 
from analysis. All changes should be indicated and initialed on the field sheet and noted in the 
protocol database. 

Data Verification 
In order to minimize transcription errors, each line of data will be verified against the original field 
data sheets by a second person. If no staff members are available, the project leader or data manager 
should verify 100% of the data entry. Fields indicating the verification of records (including date 
verified and reviewer’s name) are included within the database. In addition, 10% of records will be 
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reviewed a second time by the project leader. The project leader will incorporate the information into 
the database’s metadata file during the final review/archiving process. 

In order to ensure that all records have indeed been verified for a field season, the project leader 
should note on the field sheet and in the database that the survey has been verified by writing or 
entering “Verified: Name, Date.” 

Data Backup 
Local Data Backup 
The database and project directory reside on the GULN server, which is backed up using a tape 
library and external hard drive. Differential tape backups occur daily with a full back up scheduled 
for the last day of each month. Both full and differential backups are retained for three months. A 
complete replacement backup of the server is copied once a month to an external hard drive.  

Archiving 
Many files will be produced in planning and conducting the coastal topography monitoring protocol 
implementation plan. It is imperative these files are managed and preserved in succinct packages so 
that in the course of long term monitoring, they are readily available and easily comprehensible. The 
types of files generated for this project include raw, provisional, and accepted data. Raw data are 
those in their original format that have not undergone editing or quality control procedures. 
Provisional data have undergone quality assurance measures, like in the case of GPS data, having had 
differential corrections performed. Accepted data have undergone all QA/QC measures as prescribed 
by the protocol and related SOPs. Formal NPS I&M definitions for these data processing levels can 
be found in the NPS I&M draft quality management plan (Devivo Unpublished). For this project, raw 
data sets include uncorrected GPS/GNSS files. Provisional data sets include: (1) corrected 
GPS/GNSS files; (2) the exported shapefile; and (3) the edited shapefile (with error flagging). 
Accepted data sets include: (1) renamed photos; (2) verified field forms; (3) QA/QCed database; (4) 
table of verified transect elevations (errors/outliers removed); (5) 2D Analyst profile table; and (6) 
the exported geomorphic measurements table. 

In addition to raw and accepted data, the PIP, related SOPs and appendices, biennial reports, and 
trend reports will be archived on an annual basis in their native formats. Archiving will occur locally 
on the GULN data server and remotely under the Gulf Coast Network Coastal Topography project on 
IRMA. This IRMA project will serve both as an off-site storage container and data delivery 
mechanism. Table 1 lists the coastal topography monitoring archive products and the related 
reference type that should be used when creating a new IRMA reference. Raw and provisional files 
will be packaged together into one zip file; accepted files will be packaged into another zip file. 
Local archiving will occur on the GULN data server in the coastal topography monitoring directory, 
at ‘U:\IM\Vital_Signs\Coastal_Geomorph\coastalTopography.’ Remote archiving will occur on The 
Gulf Coast Network Coastal Topography Monitoring Project (National Park Service 2017b). Access 
to these published files is outlined in Table 1. 
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Table 1. IRMA reference type and related material. 

IRMA Data Store Reference 
Type 

GULN Coastal Topography Monitoring Files Accessibility 

Protocol Narrative Current and Preceding PIP versions Public 

Standard Operating Procedure Current and Preceding versions of SOPs and 
appendices 

Public 

Generic Dataset (1) Raw and Provisional Data Limited to specific 
individuals 

Generic Dataset (2) Accepted Data Public 

Published Report (Data Series) Biennial Report Public 

Published Report (Report 
Series) 

Trend Report Public 

 

Database Revision Control 
The coastal topography monitoring database will contain a table describing database revision history. 
Revisions will be performed periodically by or in conjunction with GULN staff as the need arises 
and should be documented fully in the above tables, as well as in the database metadata. 

On an annual basis, the project leader is responsible for identifying and documenting any changes 
needed for the coastal topography monitoring database. The project leader is then responsible for 
making these changes to the database, the accompanying database user’s guide, and this data 
management SOP (See GULN SOP CT09—Revising the Protocol; Bracewell 2017d). 

Data Distribution 
Access to GULN data products will be facilitated via IRMA which allows users to browse, search, and 
download a variety of NPS-related data and documents. The core elements of this project, as 
described in the Archiving section of this document, will be organized and published on IRMA under 
the Gulf Coast Network Coastal Topography Monitoring Project and can be found at 
https://irma.nps.gov/DataStore/Reference/Profile/2238503 (National Park Service 2017b). 

  

https://irma.nps.gov/DataStore/Reference/Profile/2238503
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