
o 
National Park Service 
U.S. Department of the Interior 

San Francisco Bay Area Network  

Standard Operating Procedure (SOP) 8:  
Data Management V3.1 

Please cite this publication as: 

Gardali, T., D. Humple, M. Dettling, M. Herzog, M. Koenen, D. Press, W. Merkle, and S. Allen. 
2018. Riparian Landbird Monitoring Protocol for Golden Gate National Recreation Area and Point 
Reyes National Seashore: Standard Operating Procedure 8, Data Management V3.1. San Francisco 
Bay Area Network, National Park Service, Sausalito, California. 

Revision History Log 

Prev. 
Version # 

Revision 
Date Author Changes Made Reason for Change 

New 
Version # 

1.0 Oct 2006 T. Gardali, D. 
Press 

Added SFAN/NPS 
protocols as they work 
with Point Blue protocols 

NPS internal review 
comments 

2.0 

2.0 Oct 2006 M. Fitzgibbon, T. 
Gardali, D. Press 

Modified to use the 
myCADC web 
applications 

Change of systems 
used in process 

3.0 

3.1 Dec 2018 M. Dettling, D. 
Humple 

Updated name change 
from PRBO to Point 
Blue, stylistic and 
grammatical changes 

Clarity 3.1 

      
      

 

This Standard Operating Procedure is available in digital format from San Francisco Bay Area 
Network website and the NPS Data Store.  

 

 

https://www.nps.gov/im/sfan/index.htm
https://www.nps.gov/im/sfan/index.htm
https://irma.nps.gov/DataStore/


 

2 
 

Two critical long-term goals of the SFAN I&M Program are to: 

• integrate natural resource inventory and monitoring information into National Park Service 
planning, management, and decision making 

• share National Park Service accomplishments and information with other natural resource 
organizations and form partnerships for attaining common goals and objectives 

In order for the landbird monitoring program to meet I&M Program goals, a detailed management 
plan is needed to ensure data quality, interpretability, security, longevity and availability. This 
Standard Operating Procedure describes how the SFAN landbird monitoring protocol meets these 
data management objectives through data entry specifications, database design, quality assurance and 
control measures, metadata development, data maintenance, data storage and archiving, and data 
distribution. These procedures are explained for the two types of landbird data included in this 
monitoring plan that are collected by Point Blue Conservation Science (hereafter, Point Blue) for the 
SFAN: point count surveys and mist-netting. 

Database Design 
The data collected by Point Blue at the SFAN parks are part of larger, regional data sets contained 
online in the California Avian Data Center (CADC), a data node of the Avian Knowledge Network, 
or managed offline in other master datasets Point Blue. All CADC data are stored in a set of MySQL 
databases used for managing avian research data for California and the Pacific flyway; data are 
entered, managed, retrieved and analyzed using the MyCADC web application suite, a set of 
research-intelligent and easy to use browser applications that include features to maintain high data 
integrity during entry, proofing and review. Offline databases (e.g., banding, net hours) are managed 
in Visual FoxPro. See also SOP 8: Appendix 1: Point Blue Database Documentation. 

In order to ensure the accessibility of the data by NPS staff, to provide the NPS with greater ability to 
query the data, and to meet I&M database design standards, CADC data are available for 
downloading as FoxPro tables from the MyCADC applications. As the various databases become 
available (e.g., post data QAQC), they are provided to NPS and integrated into a relational Microsoft 
(MS) Access XP database designed and maintained by the SFAN I&M program. Simple import tools 
and a series of append queries have been developed to streamline the annual upload process into the 
SFAN MS Access database. During the append process, some fields are re-formatted to meet I&M 
data standards. For example, the “data” field in the downloaded data file is a multi-value field storing 
the type and distance of bird observations and the length of time of the point count. In the MS Access 
database, this field is split and appended to separate type, timing and distance fields in the point 
count data table. 

Although the SFAN’s MS Access database is modeled from the I&M Natural Resource Database 
Template (NRDT), its design is limited by the extent and format of the data products made available 
by Point Blue. The concept of organizing the data by sampling events and locations is retained from 
the NRDT, but certain elements, such as observer contact information, are not delivered from the 
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MyCADC applications, and therefore not included in the MS Access database. To the greatest extent 
possible, the MS Access database attempts to mimic the format of the FoxPro data tables, which 
further limits NRDT compliance. For example, data are currently downloaded by the SFAN as flat 
text files, and at this time, no effort is being made to normalize the data in the MS Access database. 
In addition, table and field names in the database are derived from the MySQL databases, and do not 
conform to the NRDT standards. 

Within the SFAN’s MS Access database, data are grouped into two sets of tables representing the 
point count and mist-netting/banding components of the landbird program. Related data tables are 
linked in time and space by way of standardized event and location fields that cascade through the 
tables. Several look-up tables have been established within the database to help decipher data codes 
used within the core data tables. At this time, the SFAN is only actively acquiring the point count 
data from Point Blue on an annual basis. Although an MS Access template has been developed for 
the bird banding data, the SFAN and Point Blue are still discussing the need to transfer the raw bird 
banding data to the NPS. 

The primary table for storing bird point count data is tblPC_Data. This table contains information 
about bird observation details collected at pre-determined point count locations. Variables in 
tblPC_Data include the species detected, type of detection, distance from the observer, duration of 
the detection, and relevant breeding observations. The table tblPC_Locations provides detailed 
location information associated with each sampling point, including UTM coordinates, and is linked 
to the tblPC_Data records by the “UNIQCODE” field, which uniquely identifies each point count 
location. Because fields in tblPC_Data use pre-set codes, supporting elements of the point count data 
include bird species, detection type, distance, and breeding observation look-up tables. Tables 
relationships for the point count data are illustrated in Figure 13. 

The upper tier of the bird banding data set is tblNetHrs, which stores daily event information for 
banding sites, such as location, date, start/end times, and bander initials. Related to tblNetHrs is 
tblNetWeather, which details banding weather conditions. Opening and closing times of individual 
nets at the banding sites are stored in tblNetHrsByNet. Finally, the core bird banding data is stored by 
individual bird within tblBand. Species, band information, and all of the bird measurements detailed 
in the banding SOP are contained in tblBand, with bird species codes referenced to the look-up table 
tluSppMastr. Tables relationships for the bird banding data are illustrated in Figure 14. 

Data Entry and Proofing 
For each type of data collected as part of the SFAN monitoring program (point count and banding), 
data entry and proofing is done by the observer(s) who collected the data. Data is entered and 
proofed using the MyCADC web applications for point count data, and Visual FoxPro for banding 
and related data. All data is stored in the MySQL databases on Point Blue servers. Additional tiers of 
proofing of various extents happen monthly and annually for the more complicated banding data. 
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Point Count Data 
Using the MyCADC Biologists web application (Figure 1; http://data.prbo.org/apps/biologists; 
Accessed: June 9, 2009), we first enter information about the visit:  

 
Figure 1. MyCADC Biologists web application. 

Then information about the specific point is selected (Figure 2): 

http://data.prbo.org/apps/biologists
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Figure 2. MyCADC Biologists web application – selecting observation point. 

Next, specific observation data is added (Figure 3): 
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Figure 3. MyCADC Biologists web application – add new observations. 

We then proof the data using the same program, and selecting "Proof your observations" button. We 
proof from the raw data to the computer screen, on which the program presents the summarized data 
to look like the data sheet for streamlined proofing (Figure 4): 
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Figure 4. Proofing data. 

The program also provides other summary tools to help improve the quality of proofing. We write in 
red on the data forms any corrections/deletions/additions that need to be made, and then make 
corrections to the point count database file. When finished, we select “Proofing completed”. 

Next, the project leader reviews the point counts in the MyCADC Project Leaders application (Figure 
5; http://data.prbo.org/apps/projectleaders; Accessed: June 9, 2009). The project leader reviews the 
raw and summarized data for the point count, and, when finished, decides the level of availability to 
set for the data: 

http://data.prbo.org/apps/projectleaders
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Figure 1. Project leader review. 

Descriptions of the levels of availability are described in the application. All data entered are stored 
as “AVAILABLE Level 5”, which is defined as  

Data are used in publicly available, predefined visualizations (maps and graphs), and are available 
to existing bioinformatic efforts. Additionally, the complete BMDE data set is available for download 
directly via download tools. After completing all point counts for the season, we also proof species 
codes, visits, sites, and data types. This data entry and proofing process for point counts is completed 
by the end of the breeding season. 

Banding Data 
Any bird that receives a line of data must be entered into the computer database. It is essential that 
this data entry be done daily, in order for the bander to correct any errors that were made. It is done 
via Point Blue’s Visual FoxPro data entry program, available at 
http://www.prbo.org/tools/band/band.htm. Through this we also enter weather data and net hours 
data. We then proof the data daily and again monthly, each time proofing them manually by reading 
from the raw data and checking the entered data for mistakes, and each time also proofing them 
through a computer generated program (created by Point Blue) that checks for other types of errors 
(e.g., discrepancy between ageing or sexing data; invalid or illogical codes). We also view the 
compiled historical capture history for each recaptured bird from a given day to look for errors in the 
current or previous captures of an individual. In addition, before we submit banding data to the 
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USGS Bird Banding Laboratory (BBL) annually, it undergoes another computer proofing process 
through a BBL computer program for select error types (e.g., wing chord out of range for the species, 
age illogical given time of year). 

Providing SFAN with Data 
All point count data is available to the SFAN at any time via the MyCADC Project Leaders 
applications. From this application, any set of visits can be downloaded for any set of locations into a 
variety of data formats, including the FoxPro format used to append data into the Access database. 
Banding data is available from Point Blue upon request. 

Quality Assurance and Quality Control 
Data must meet certain quality assurance (QA) and quality control (QC) standards in order to ensure 
that the data are consistent, repeatable and reliable, and so that the data stand up to external review. 
QA ensures that data meet defined standards of quality with a stated level of confidence. QA refers to 
the overall management system, which includes the organization, planning, data collection, 
documentation, metadata, evaluation, and reporting activities of the program. QC refers to the 
technical procedures involved in controlling errors, such as personnel training, calibration of 
equipment, repeated measuring to determine differences among observers and the repeatability of 
measurements by the same person, and exercises to identify the level of error during data recording 
and data entry.  

Before the data are received by SFAN parks, the handling of the data follow a rigorous process, 
established and refined over many years at Point Blue. The data entry and proofing process, 
described above, follows clearly defined protocols provided on our website 
(http://data.prbo.org/cadc2/index.php?page=field-research; Accessed: June 9, 2009) and in our 
Palomarin Handbook. Additionally, the user-friendly MyCADC web applications created by Point 
Blue provide guidance through the data entry and proofing steps. 

Other Data QA/QC steps include the following: 

• Intensive and extensive training of interns and staff (including high retention rate of trained 
personnel, including field biologists and supervising biologists) 

• Data forms are consistent over years (minor improving changes are occasionally made, with 
date on the bottom of each form representing versioning changes), and most recent versions 
are available at http://data.prbo.org/cadc2/index.php?page=field-research (Accessed: June 
9, 2009).  

• Data entry completed by the observer who collected the data 
• The data are proofed for errors and consistency (daily, monthly and seasonally for banding 

data; daily and seasonally for point count data), both manually (all types of data) and with a 
program that detects inconsistencies (banding program only) 

• Data are also proofed for outliers (e.g., quantities that do not make sense) or unlikely 
observations (e.g., species that do not occur locally). 

• Annual summary analysis help to ensure that data are managed and collected properly 

http://data.prbo.org/cadc2/index.php?page=field-research
http://data.prbo.org/cadc2/index.php?page=field-research
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Metadata Procedures 
The NPS GIS Committee recently required all NPS GIS data layers be described with the NPS 
Metadata Profile, which combines the FDGC standard, elements of the ESRI metadata profile, the 
Biological Data Profile, and NPS-specific elements. Although no standard has been applied to natural 
resource databases, the SFAN will complete the NPS Metadata Profile to the greatest extent possible 
to document databases developed for the SFAN I&M program. 

A complete metadata record for the SFAN landbird monitoring MS Access database will be 
generated in compliance with current NPS standards by the SFAN data manager. Because the 
location data for this project is stored as UTM coordinates with the MS Access database, there are no 
spatial data products associated with this protocol that require metadata records.  

The metadata record will initially be developed in Dataset Catalog v3.0, an MS Access metadata 
development and catalog tool developed by the NPS I&M Program. Dataset Catalog is currently the 
preferred tool to begin metadata records for MS Access databases because of its ability to harvest 
entity and attribute information from this database format. 

The metadata record will be exported from Dataset Catalog as an XML file and completed in NPS 
Metadata Tools and Editor v1.0, thus allowing for all NPS-specific elements in the metadata record 
to be completed. The final metadata record will be posted to the NR-GIS Data Store for public 
discovery and consumption. Although the actual database will not be posted at the NR-GIS Data 
Store, contact information within the metadata record will direct interested parties to the SFAN lead 
data manager for further inquiries. 

Additionally, Point Blue maintains a separate metadata document for all projects, study sites, and 
protocols. 

Data Maintenance and Version Control 
Data sets are rarely static. They often change through additions, corrections, and improvements made 
following the archival of a data set. When errors are found or other corrections need to be made to 
archived data, Point Blue staff make those changes to their master datasets. Changes are only made 
to improve or update the data while maintaining data integrity. Point Blue data servers are backed-up 
daily and allow for recovery of data if errors are made during editing. This data maintenance happens 
continuously throughout the year and the most up-to-date version (including all previous years’ data) 
is provided to SFAN once a year.  

At SFAN, version control guidelines for the MS Access landbird monitoring database will follow 
those presented in the SFAN’s Data Management Plan (Press 2005). Prior to any major changes to 
the database, a copy should be archived with the appropriate version number that allows the tracking 
of changes over time. Version numbers should increase incrementally by hundredths (e.g. version 
1_01, version 1_02, …etc.) for minor changes. Major revisions should be designated with the next 
whole number (e.g., version 2_0, 3_0, 4_0 …). With proper controls and communication, versioning 
ensures that only the most current database version is used for queries and analyses. 
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Database revisions will be documented within the landbird monitoring database utilizing the 
“tbl_DB_Meta” and “tbl_DB_Revisions” tables developed for the NRDT (Figure 15). Significant 
database re-design may require approval by the project manager and review by other data 
management staff. Following completion of a new database version, metadata records and online 
postings will be updated. Program revision (pointcnt.exe, band.exe, etc.) is also kept track of within 
the program through versioning, and is documented within the appropriate SOP. 

Data Storage and Archival Procedures 
All completed raw data are filed in a binder for the current year at the Palomarin Field Station, which 
is the base for several of Point Blue’s Bay Area Landbird monitoring projects. In addition, the CADC 
databases of observation data are kept on servers at Palomarin Point Blue headquarters in Petaluma, 
and are backed up to disk nightly as well as archived on tape. Data is also contributed to national 
databases (banding data: to the USGS Bird Banding Lab in Patuxent, MD, and to the Institute for 
Bird Population, Point Reyes Station, CA, and point counts to the Avian Knowledge Network, based 
on the level of Availability discussed earlier) as well as to the SFAN of the National Park Service. 
Hard copies of all banding data and, eventually, all other types of data, will also be scanned and 
stored digitally as Adobe Acrobat PDFs; these are stored on the Palomarin server (under 
Z:\Terrestrial\raw_data_archive) with backups kept at Point Blue headquarters.  

Point Blue uses a variety of servers, storage arrays, and tape subsystems to ensure data integrity and 
availability. All servers and arrays are configured with redundant hard drives in RAID 1, RAID 5, or 
RAID 50 configurations. All servers and arrays have redundant power supplies and cooling fans. All 
servers and arrays are also connected to uninterruptible power supplies (UPS) to ensure orderly 
shutdown in the event of a power failure. In general, files stored on servers or arrays at remote 
offices will be synchronized nightly with systems at the Point Blue headquarters in Petaluma, 
California. Data at Petaluma is backed up to tape on an ongoing basis and tapes are rotated off-site 
weekly. 

At the SFAN, all documents and data related to the landbird monitoring program are stored on the 
Marin Headlands server in the Golden Gate National Recreation Area. The landbird directory is 
found on the Network I&M drive, with data and documents stored in separate folders (Figure 16). 
The Dell PE 4600 Marin Headlands server has several built-in redundancy features to ensure data are 
kept safe, including a pair of hard drives configured as level-1 RAID (mirroring), data storage on a 
level-5 RAID with data capacity of 200GB, and redundant power supply. A SDLT 110/220 GB tape 
drive is also connected to back up data. The backup scheme is full nightly backup on every Tuesday 
and Friday. The remaining days of the week, including Saturday and Sunday, are incremental and are 
appended to the same tape that is used for full backup. The last tape of the month is taken offsite to 
further protect the data. GOGA IT team members are responsible for managing the tape backup jobs 
and tapes. 

The SFAN maintains an archive directory on the Marin Headlands server where landbird monitoring 
data will be archived annually. Once incorporated into the landbird MS Access database (Figures 6 - 
9), all raw data exports received from Point Blue will be stored in the archive directory, separated by 
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field season. The landbird database will be archived annually after that year’s field data has been 
incorporated by the SFAN data manager. All data files in the archive directory are stored in read-only 
format. Each year, a CD will be created with that year’s raw field data, the updated MS Access 
database, the accompanying annual report, and the landbird monitoring protocol. 

Data Distribution 
In order for the landbird monitoring program to inform park management and to share its information 
with other organizations and the general public, guidance documents, reports, and data must be easily 
discoverable and obtainable. The main mechanism for distribution of the landbird monitoring 
documents and data will be the Internet. The protocols and forms used in this monitoring program, in 
addition to being included and referenced in the other SOPs, are available at: 

http://data.prbo.org/cadc2/index.php?page=field-research (Accessed: June 9, 2009)  

The landbird monitoring protocol, accompanying SOPs, and all annual reports will be made available 
for download at the SFAN website:  

https://www.nps.gov/im/sfan/index.htm 

The landbird monitoring database are posted for public download, and as previously mentioned, a 
metadata record for the database will be maintained at the NR-GIS Data Store. The metadata record 
will direct interested parties to the SFAN lead data manager for further inquiries. 

In addition to the NR-GIS Data Store, the NPS I&M Program maintains an on-line natural resource 
bibliographic database known as NatureBib. NatureBib records will be created for all of the landbird 
monitoring documents, including the protocol, annual reports, and any resulting publications. The 
public version of NatureBib is in development by the NPS I&M program. 

http://data.prbo.org/cadc2/index.php?page=field-research
https://www.nps.gov/im/sfan/index.htm
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Figure 6. Table relationships for the landbird monitoring point count data set. 
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Figure 7. Table relationships for the landbird monitoring bird banding data set. 



 

15 
 

 
Figure 8 Tables used to document revisions and updates to the landbird monitoring database. 

 
Figure 9. Directory structure of landbird files stored on the Marin Headlands server at the Golden Gate 
National Recreation Area. 
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SOP 8: Appendix 1: Point Blue Database Documentation 
 

These tables can be grouped in six broad categories of data: Researcher (individual that performed surveys), Dictionaries (references 
internal to the database that help define or constrain data for consistency), Sampling Units (locations where surveys were performed), 
Taxonomy, Sampling Events (site visits when surveys were performed), and Observations (detections of birds). The schema of the database 
is shown in the following figures: 
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Descriptive metadata of Point Blue Conservation Science’s enterprise database 
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