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EXECUTIVE SUMMARY

Goal

Centralize existing, digital, voucher-specimen and observation records that may document the past or present occurrence of vertebrate and vascular plant species within current National Park Service (NPS) boundaries into the NPS species database, NPSpecies.

Purpose

Contribute in a timely fashion the verifiable documentation of the biodiversity of vertebrate animal and vascular plant species in NPS units.

Results

The results of this effort will communicate the existence, as well as the associated information of voucher-specimen and observation records to those using NPSpecies through established system- and record-level restrictions on access and privileges.  The information that will be communicated includes basic record identification (e.g. specimen ID and data source), event (e.g. date collected/observed and collector/observer) and locality (where collected/observed) information.

Approach

The national office of the NPS Inventory and Monitoring (I&M) Program will request from primarily museum and herbaria, the download of their entire database of voucher-specimens of vertebrate animal and vascular plant species records.  The I&M Program can then geo-reference records to identify those that may pertain to current NPS boundaries.  Pertinent records will be converted to NPSpecies format and distributed to park-associated individuals for further review.  Applicable records will then be loaded into the master NPSpecies database.  The request for entire databases and the geo-referencing by I&M Program staff has been found to be the most time and cost effective way for both the NPS I&M Program and the cooperating data sources to identify records pertinent to current NPS boundaries.

This Document

This document describes how the Biological Inventories Project of the I&M Program will implement a centralized effort to seek out, acquire and track data to populate NPSpecies and describes tools that the national I&M office will support to facilitate communication with regional-, network-, and park-level data mining efforts to minimize duplication of effort and to ultimately populate NPSpecies with quality data.  While it is primarily a tool for NPS individuals working with NPSpecies data, it is also applicable to potential data sources to communicate our approach.

INTRODUCTION

The Biological Inventories Project of the National Park Service (NPS) Inventory and Monitoring (I&M) Program is designed to determine and document the biodiversity of vertebrate animal and vascular plant species in 270 park units throughout the United States and its territories.  The primary NPS tool to centralize all past and future species occurrence data for the biological inventories is the NPS species database, NPSpecies.

NPSpecies is a relational database that contains documented checklists of species that occur in each NPS unit.  The checklist component includes fields to describe Park-Status, Abundance, Residency, Nativity, and Cultivation of species in parks.  The documentation component currently includes references (cataloged in the NPS natural resource bibliography, NatureBib), voucher-specimens stored at various NPS and non-NPS repositories, and observation records, again from NPS and non-NPS sources.  NPSpecies is the primary tool to store all species occurrence information from NPS units that is acquired through the NPS Biological Inventories Project, the I&M Program in general and any other avenue as applicable.

From the onset of developing and populating NPSpecies, it was recognized that many data sources include voucher and observation records for multiple parks and multiple taxa groups, and that in many cases, a centralized effort could be more efficient for both the data sources and the NPS in obtaining NPSpecies data rather than each park approaching each data source separately.  The range included sources with just a few parks at a local geographic scale (e.g. a local university collection) to sources with hundreds of parks at national scale (e.g. the National Museum of Natural History).

This document describes how the national I&M Biological Inventories Project will implement a centralized effort to seek out, acquire and track data to populate NPSpecies and describes tools that national I&M office will support to facilitate communication with regional-, network-, and park-level data mining efforts to minimize duplication of effort and to ultimately populate NPSpecies with quality data.

SCOPE OF EFFORT

The following defines the scope of this effort:

Data Sources

All data sources that have the original, raw voucher-specimen or observation records that may have been collected within current NPS boundaries will be considered in this effort.  Data sources that have “snapshots” or copies of data for which they are not the data stewards will not be considered (see Edits and Updates section for additional details).  See the section on National vs. Park/Network/Region Efforts for coordination between the national I&M office and others regarding various data sources.

Data Types

Vouchers and observations are the 2 fundamental types of data that document species occurrence.  Observations are sightings (visual, sound, etc.) where the date, location and collector/observer (at a minimum) of the sighting are permanently documented and archived.  Vouchers are observations with the addition that a physical part of the species (whole or partial specimen, photo, sound recording, etc.) is collected and permanently archived along with the permanent documentation of date, location, collector/observer, etc.  This effort will focus on the acquisition of voucher records, but there are a few well-documented sources of observation records that may be pertinent to park units that will be considered in this effort.  Throughout this document, references will usually be made to voucher records, but the same will apply to the acquisition of observation records.

Field Elements

Data consistent with the field elements from the voucher or observation portion of NPSpecies (summary listed below) will be requested from the data sources.  NPSpecies was designed to include the original raw data that was recorded on the label of the voucher specimen (or the latest annotation label).  The definitions and potential values of the database fields are described in the NPSpecies data dictionary located on the NPSpecies web-site (see Communication Tools in this document).

Identification Information

Scientific Name (additionally, the Integrated Taxonomic Information System (ITIS) Taxonomic Serial Number (TSN) is necessary if the data source uses and has already assigned this specific taxonomic classification number)

Common Name

Steward/Repository

Specimen ID

Data Source

Event Information

Date

Time

Collector/Observer

Collector assigned Specimen ID or observer assigned Observation ID

Habitat

Location Information

Park Name or Code

Latitude/Longitude Coordinates

UTM Coordinates, Zone, and Datum

Other location information (country, state, county, Township/Range/Section, Lat/Long degree block, etc.)

Text description of location

Elevation and Units

Coordinate Error and Units

Other Information

Type of specimen (e.g. skin, bone, feather, etc.)

Comments

Data Formats

This effort will focus on acquiring data records in digital format regardless of the source storage format.  If feasible, on a case-by-case basis, hardcopy data records that can be easily converted to digital format through scanning and the use of optical character recognition (OCR) software (e.g. typed lists) may be considered.  Hardcopy records that require data entry will not be processed by the national I&M office in this effort, but should be considered by others at the park/network/region level as their priorities dictate. 

Taxa Groups

Consistent with the goals of the Biological Inventories Project, this effort will focus on vertebrate and vascular plant records.  While non-vertebrate and non-vascular plant records will be acquired in some cases, especially where they are contained in the same database as vertebrates and vascular plants, they will not be processed due to the additional resource demand that is necessary to process such records.

Temporal Scope

Data records of any date will be included in this effort.  NPSpecies has the capabilities to accommodate documentation for species that are “historic” or “unconfirmed” in a park unit.

Geographic Scope

At a minimum, this effort will focus on processing data associated with the 270 designated I&M park units.  However, in most cases the data that are acquired do not directly identify the location relative to NPS boundaries.  Because the geo-referencing of records in relation to current NPS boundaries is automated by the national I&M office, no extra effort is required to geo-reference records for non-I&M parks units.  Consequently, the national I&M office will process data for all park units that we may receive.

Duration

The extent of completion of this effort will be evaluated in Summer, 2003 to determine if, or in what capacity, it will continue.  Simultaneously, we will be evaluating the potential to cooperatively work with other efforts using new technology and data clearinghouses to replace the manual centralization of data.

COMMUNICATION TOOLS

The following communication tools are available to facilitate the interaction between the national I&M office and individuals at the park-, network-, and region-level, and their designated partners:

Web Site

The following web sites provide information on the Biological Inventories, NPSpecies and the Data Mining effort:

Biological Inventories: http://www.nature.nps.gov/im/inventory/biology

NPSpecies: http://www.nature.nps.gov/im/apps/npspp

Data Mining: http://www.nature.nps.gov/im/apps/npspp/datamine

email List

The national I&M office will provide general communication and updates on this data mining effort to any interested parties via this email list.  To subscribe, send an email to Stephanie Slough with “Subscribe Data Mining” as the subject line of the email:

stephanie_slough@partner.nps.gov

Contacts

Feel free to contact the following at any time for assistance:

Mark Wotawa

Ecologist - Biological Inventory Coordinator

National Park Service

(970) 225-3567

FAX: (970) 225-3585

mark_wotawa@nps.gov

Simon Kingston

NPSpecies Developer and Data Manager

National Park Service Cooperator

Colorado State University

Office: (970) 225-3551

FAX: (970) 225-3585

simon_kingston@partner.nps.gov

Stephanie Slough

NPSpecies Data Technician

National Park Service Cooperator

Colorado State University

Office: (970) 267-2111

FAX: (970) 225-3585

stephanie_slough@partner.nps.gov

COORDINATION TOOLS

The following tools have been developed to facilitate coordination between the national I&M office and parks/networks/regions.  We encourage individuals at all levels to contribute information to the coordination tools to avoid unnecessary duplication of effort and maximize productive resource use.

Point-of-Contact List (in development)

The Point-of-Contact (POC) List is a list of the (optionally) designated individual for each park unit that can work with the national I&M office to facilitate the review of data and ultimately the population of the data into NPSpecies.  For those parks that choose not to designate a POC, the national I&M office will continue to provide the POC services.  The process of establishing this list is currently in development through appropriate channels and will be communicated in separate correspondence.  The Point-of-Contact List will be made available on the Data Mining Web Site.

Data Source List

The Data Source List is a list of sources (museums, herbaria, etc.) that have data for voucher-specimens collected within current NPS boundaries. Those sources that we know have no data for specimens collected within current NPS boundaries will also be identified.  We initially compiled this list from a variety of sources.  The list is currently incomplete, and we will be counting on input from individuals at all levels to make it as complete as possible by submitting information through established procedures documented on the Data Mining Web Site.  It will be continuously updated and displayed on the data mining web site throughout this data mining effort.

For coordination purposes, the Data Source List will identify those sources that the national I&M office will focus on to acquire data for the entire NPS, and which any park/network/region efforts should consider avoiding.  The national I&M office will also be counting on input from individuals at all levels to identify data sources that should be pursued at the national level by making submissions through established procedures documented on the Data Mining Web Site.  See the sections in this document entitled “National vs. Park/Network/Region Efforts” and “National I&M Office Services” for more information in this regard.

Holdings List

The Holdings List will document the park units and taxa groups (birds, fish, vascular plants, etc.) of the data that we know are stored at each data source.  We will also identify whether each data source/taxa-group combination has data in digital format.  The most up-to-date Holdings List will be available on the Data Mining Web Site as well as established procedures for individuals at all levels to add to the known holdings of repositories on the list (with regard to NPS boundaries).

Data Archive

The Data Archive is a collection of every data file containing the raw data that were acquired from data sources.  A metadata record, if supplied by the data source, will accompany each data file, or a NPS Dataset Catalog entry will be made if no metadata record exists.  Each data file will be processed according to standard procedures as described elsewhere in this document to convert the data to NPSpecies format, distribute the NPSpecies files to appropriate individuals for review, and to ultimately upload quality data into NPSpecies.  All NPSpecies files generated in this conversion process will also be archived.

An up-to-date list of the contents of the Data Archive will be available on the Data Mining Web Site.  Established procedures for individuals at all levels to add raw data files that they have acquired to the data archive will also be available.  Distribution of data files will follow established procedures as described in the Data Distribution section of this document.

DATA DISTRIBUTION

The procedures to distribute data from the Data Archive are currently under development and are being designed to meet the goal of getting quality data into NPSpecies while at the same time respecting the investment and the varied release/use restrictions of the data sources.  Data will only be distributed to appropriate individuals (see NPSpecies Point-of-Contacts section) in NPSpecies format for the purposes of getting data into the master NPSpecies database.  Those that request raw data files will be directed to the original data source.  Only records that are known to have been, or may have been collected within current NPS boundaries will be distributed (see Geo-referencing section).  Once data are in the master NPSpecies database, access to data will follow already established restrictions and privileges to protect sensitive information.

NATIONAL I&M Office SERVICES

In addition to the communication and coordination tools, the following services are provided by the national I&M office to assist parks/networks/region with getting data they may acquire into NPSpecies:

· The national I&M office can convert any potential NPSpecies data that is stored in any digital format into NPSpecies format, including voucher and observation data acquired during this effort.  See the document DataHelp.doc on the NPSpecies web site for instructions.

· The national I&M office can upload any data stored in the desktop version of NPSpecies into the master internet-based version of NPSpecies.  See the document Data2Web.doc on the NPSpecies web site for instructions.

· The national I&M office can geo-reference to current park boundaries any voucher or observation record to identify the potential subset collected within current park boundaries.  This may be likely if a park or network acquires data from a data source, but does not have the resources or expertise to work with the data.  See the section on geo-referencing in this document for details.

· The national I&M office can contact any data source to potentially acquire digital data.  This will be useful for parks or networks that do not have the resources or expertise to acquire the data directly.

NATIONAL VS. PARK/NETWORK/REGION EFFORTS

All data mining efforts by the national I&M office will include the attempted acquisition of all data as described in the section Scope of Effort.  While duplication of effort may result in regards to park/network/region efforts, in most cases it is more efficient for the national I&M office, as well as the data source, if all data are acquired at one time, rather than trying to acquire only subsets of the data.  Any duplication of effort by the national I&M office will not burden the parks/networks/regions, as they will have knowledge of the contents of the data archive to determine whether they have already included the data in NPSpecies.

Data mining efforts by parks/networks/regions may include attempted acquisition of data for one or more parks and one or more taxa groups, depending on available resources and coordination with other parks/networks/regions.  In all cases, it is highly recommended that the coordinators of these efforts consult the Data Source List to avoid possible duplication of effort.  In particular, other efforts should consider avoiding the repositories and other data sources that have been identified as a national priority.

Any data mining efforts by park-, network- or region-levels should be communicated to the national I&M office and their results included in the coordination tools to reduce potential duplication of effort by others.

DATA FLOW

The following steps outline the data flow from the national I&M office acquiring data through the review and population of data into NPSpecies:

1) The national I&M office acquires data file(s) and metadata (if available).

2) The national I&M office archives original data files and metadata.

3) The national I&M office catalogs data files in NPS dataset catalog database.

4) The national I&M office filters the data to isolate vertebrate and vascular plant records.

5) The national I&M office geo-references the records to identify those that were potentially collected within current NPS boundaries.  (See Geo-referencing section.)

6) The national I&M office converts pertinent records into separate NPSpecies files for each park unit.

7) The national I&M office archives NPSpecies files.

8) The national I&M office notifies POC that potential data exists for a park and distributes NPSpecies files to the POC.

9) POC optionally conducts or facilitates additional review (see Data Review section for more information).

10) POC submits NPSpecies file back to the national I&M office for upload into the master NPSpecies database using already established procedures (see NPSpecies web site for submission guidelines documented in “data2web.doc”).

11) The national I&M office uploads data into master NPSpecies using already established procedures.

For park/network/region data mining efforts, the general approach above should be similar with exceptions associated with direct data entry.  It is suggested that any direct data entry occur directly into NPSpecies, either the online version or the desktop version.  If the desktop version is used, the data can then be submitted to the national I&M office as instructed in the document “data2web.doc” available on the NPSpecies web site.  

Additionally, the steps may vary for park/network/region efforts that wish to take advantage of other services provided by the national I&M office.  See the section on National I&M Office Services for more information.

GEO-REFERENCING

Geo-referencing will attempt to identify records that were collected/observed within current park boundaries.  It is recognized that most historic voucher and observation records do not include point coordinates of where they were collected/observed.  Rather, the location is usually identified by one or more of state, county, Township/Range/Section, Latitude/Longitude degree blocks, or some other delineated polygon, or by a textual reference to a location.  Consequently, geo-referencing by the national I&M office will consist of an automated process to identify whether a voucher or observation potentially came from within current park boundaries.  An additional review of location information may be necessary by individuals at the park or network level (see Data Quality/Review section).

It should be recognized that NPSpecies has the capabilities to accommodate voucher or observation records that only potentially came from within current park boundaries through the coding of the “Park-Status” field for each species.  Additionally, including in NPSpecies the voucher and observation records that only potentially came from within park boundaries is consistent with the goal and purpose of this effort to communicate potential records that may prove useful to the NPS upon more extensive review in the future.  See the section Data Quality/Review for further information.

The method of geo-referencing records to current park boundaries will vary depending on the type of location information received with the records.  Current GIS layers of park boundaries and their buffers maintained by the I&M office will be used for comparison purposes.  A ¼ mile buffer is used to account for variations in map and field geo-referencing accuracy with regard to park unit boundaries as well as locations recorded during field collection of vouchers and observations.

	Geo-referencing Specifications



	Location Type
	From Current Park Boundaries?

	
	Yes
	Unknown
	No

	Point Coordinates
	Within current park boundary
	Outside current park boundary, but within ¼ mile buffer of park boundary
	Outside ¼ mile buffer of park boundary

	Delineated Polygons: Counties, Lat./Long Degree Blocks, etc.
	Polygon completely within current park boundary
	Polygon intersects ¼ mile buffer of park boundary
	Polygon does not intersect ¼ mile buffer of park boundary

	Text reference that it may have been collected in a park, but other location types above not provided
	Not applicable – final determination dependent on optional POC review
	Specified that it may have been collected in a park
	Not applicable - final determination dependent on optional POC review


DATA QUALITY/REVIEW

The data that the national I&M office will be acquiring, archiving and ultimately uploading into NPSpecies will be the raw data that are stored and managed by the various data sources.  Because the  process by the national I&M office to geo-reference and convert records to NPSpecies is automated, no review will be conducted at the national level to determine the completeness or accuracy of the data.  However, parks/networks/regions may wish to conduct such a review.  Consult the section Edits and Updates in this document if it is desired to do a review that may result in the editing/updating of the data.  Such a review is usually associated with comparing the data with the physical specimen and/or label or with the original documentation for observations, and any edits and updates will first need to be communicated to the data source.

The following are review items to consider at the park or network level:

· The records should be reviewed, as appropriate, to assure that the data were not already acquired and populated in NPSpecies by other data mining efforts.

· Further review of the location information for records that are not known for certain to have been collected in the park.  It is suggested that records be included in NPSpecies if there is a good possibility that a voucher or observation was collected within the park boundary.  NPSpecies is designed to accommodate such information by coding the park-status of a species as “Unconfirmed” or “False Report” if the documentation is uncertain or weak.  If a potential record is not included in NPSpecies, then the record’s existence will not be known and the potential to conduct a follow-up review on such records is lost.

· As appropriate, a comparison of the data with the actual physical specimen and/or label may be desired to determine misidentification or data entry errors.  Obviously, this will be done in cooperation with the data source and any edits to data records will need to be made to the master data that is kept by the data source.  See Edits and Updates for additional discussion in this regard.

EDITS AND UPDATES

The capabilities to edit and update voucher and observation records in NPSpecies are being evaluated to accommodate recurring data mining efforts into the future.  Additionally, we will be evaluating the potential, where feasible, to cooperatively work with other efforts using new technology and data clearinghouses to replace the manual centralization of data.  However, for the near future, until update capabilities are formalized, this data mining effort will focus only on acquiring new data.  This section explains how voucher or observation can be edited and updated in NPSpecies before the capabilities are implemented to provide a more automated synchronization of data.

First, a distinction needs to be made between “master” data and “snapshots” of data for the purposes of this effort.  Master data are the permanently archived raw data associated with a specimen or observation.  Snapshots are copies of the master data made at any given point in time.  Because edits or annotations may occur to the master data, the data in the snapshots may or may not be current at any point after the snapshot was created.  Conversely, any edits or annotations will ultimately need to be included in the master data first, and unless there is a direct mechanism in place to synchronize snapshots with the master database, no edits should be made in snapshots.

The master data for voucher specimens reflects the original label, and any annotation labels, of the physical specimen and, if the data are digital, is usually cataloged in databases of the managing repository or herbarium.  The master data for observations reflect original field notes, observation cards, or similar permanent documentation and, if digital, may be stored in a program-oriented database, or just as common, a database developed by some individual that took the initiative to organize the data.  An example of the former may be the FWS observation database for the national Breeding Bird Survey, while an example of the latter would be a database developed by a long-time NPS naturalist to store their lifetime bird observations from their field notebooks.

It should be recognized that NPSpecies is the “master” database only for the “checklist” portion of the documented species checklists (i.e. the park-status, abundance, residency, nativity and cultivation, fields) and not for the “documentation” portion (vouchers and observations).  The documentation components of NPSpecies are snapshots.

In this regard, NPSpecies, and consequently, this data mining effort are only capturing snapshots of voucher and observation data that are cataloged and managed elsewhere, and for which the NPS has no control.  In a perfect digital world, additions, edits (or annotations) and deletions of data would only occur in the master database, and these changes would be automatically reflected in databases like NPSpecies.  Obviously, this is not the case and therefore, the way NPSpecies will capture large-scale additions, edits, annotations and deletions to the master data is through the automated replacement of old snapshots with new snapshots.  Alternatively, identical small-scale edits can be made interactively first to the master database and then in NPSpecies if this is feasible.

FEEDBACK TO DATA SOURCES

The results of the geo-referencing can be made available to the data-sources if they desire.  Additionally the national I&M Program will communicate possible errors that are detected during the geo-referencing process so the data sources can update their database.  Once data are in the master NPSpecies database, records by data source can be generated directly from NPSpecies.  It is encouraged that region-, network-, and park-based efforts consider working with data sources, depending on priorities and resources, to get additional data into digital format, to review and update the existing databases of the data sources, and to review collections to update specimen identification.   

DATABASE TEMPLATE

The Database Template is a standard NPS I&M tool for NPS I&M networks and parks to store primarily new I&M data from field studies and to provide a dynamic link between the MS Access and ESRI Arcview applications.  In essence, the Database Template is an observation database where any measurement can be an observation including species observations, soil observations, shoreline change observations, water quality observations, etc.  From the perspective of this data mining effort, permanently established and maintained master Database Template applications are just another source of raw species data for the observation component of NPSpecies (or alternatively/additionally the Dataset Catalog component of NPSpecies that is in development).  As such, the data mining procedures presented in this document apply to acquiring and updating data from the Database Template applications.  The major difference between the Database Template and data from other sources is that the Database Template is a NPS application and internal NPS procedures can be developed to directly roll-up applicable species data to NPSpecies.  See the document entitled “NPSpecies and the Database Template” (in development) for further information on how data can be centralized from the Database Template to NPSpecies.

KEEPING THINGS IN PERSPECTIVE
With the volume of data that will be acquired through this effort, it is probably safe to say that the time frame for reviewing, and then editing and updating data in the master databases will be many years, or at least many years worth of resources.  Additionally, more and more data will become available over time.  Consequently, it is highly suggested that every possible effort should be made to get the existing data into NPSpecies first, and then use the functionality of NPSpecies to assist in reviewing, and then editing and updating the data in the appropriate master databases if necessary.  NPSpecies, through the coding of the park-status field, was designed to accommodate documentation records until they could be appropriately reviewed and edited if necessary.  In contrast, if the existing data are not centralized in NPSpecies in a timely fashion, then the ability to have multiple experts easily review the same data is lost, as well as, in many cases, the prospect of getting the data into NPSpecies at all.
THE FUTURE

The centralizing of voucher and observation data useful to the NPS through the acquisition of snapshots is not the best approach if time were not a consideration.  However, this unprecedented effort within the NPS will make available in a timely fashion and in a consistent format volumes of data that were not easily accessible or that were in a format incompatible with the specific needs of the NPS.  Ultimately, this effort will contribute to quickly meeting the larger NPS Inventory and Monitoring Program goal of documenting the biodiversity of vertebrate animals and vascular plants within NPS units.  The NPS has, and will continue to work with others in the future to use new technology and clearinghouses that are currently in development to streamline the sharing and synchronization of data and information useful to the NPS.
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