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Mission Statement

This information management plan has been developed to support NPS Inventory and Monitoring
Program goals and objectives to ensure that Northeast Coastal and Barr@akNBtGBN)

Inventory and Monitoring Program data and information are accessible and useful long beyond
the initial field data collection phase.

Executive Summary

As the basic and most important products of scientific research, data and informatesent a
valuable and an often irreplaceable resource (Michener and Brunt, 2000). Because field
experiments and associated data collection are often time consuming and expearsagement

of data and information products plays an important role in any scientific program. Foedong
ecological monitoring programs, such as the NCBN Inventory and Monitoring Prograniomet

and documentation of high quality data are the foundation upon which the success of the overall
program rests.

To develop and retain high quality data, the Network has developed the following draft
information management plan that describes the Network’s information management
infrastructure (e.g., staffing, hardware, software) and architecture (desalpaocedures,

archives). This includes procedures to ensure that relevant natural resourcdef@tsddny NPS
staff, cooperators, researchers, and others are entered, quality-checkedd aredgzied,

archived, documented, cataloged, and made available to others for management dekisgpn-ma
research, and education.

In addition to the Network’s Information Management Plan, NCBN staff are developing
specification and guidance documents to share with park, Network, regional and natibnal sta
(http://www1.nature.nps.gov/im/units/ncbn/d_guidelines)hithese guidelines describe
methods that will be used by NCBN for managing natural resource information fronopard c
reports to digital photos. Standard Operating Procedures (SOP) that describg hodeia

create FGDC compliant metadata or conduct quality control procedures on dataddiette
Network are also being developed and included each of the Network monitoring protocols.

In order for the NCBN Information Management Plan to be successful, the Network must:
= provide up-to-date technical guidance for the preparation and management of data
(guidance, specification and Standard operating procedure documents)
= maintain efficient standards for data processing, from acquisition to distribution

Success will be based on the resulting:


http://www1.nature.nps.gov/im/units/ncbn/d_guidelines.htm

= production and maintenance of high quality information products that fulfill a wide
variety of user needs

The NCBN Information Management plan outlines the approach that the Northeast &uwhsta
Barrier Network will take to implement and maintain a system that wilestiie data and
information management needs of the NCBN Inventory and Monitoring Program. The plan
reflects the commitment to the establishment, maintenance, descriptiosjlabtesand long-
term availability of high-quality data and information.

Roles and Responsibilities

For the NCBN Inventory and Monitoring program to work effectively, everyone within the

Network will have stewardship responsibilities in the production, analysis, maeatyemnd/or

end use of data produced by the program. To meet the new data management goals and standards
developed by the National Park Service and its constituents, Network staff mustamdibost

data and information flow, and what their roles and responsibilities are in this process

There are four main categories of data stewardship roles to be handled by Netwarkeglers
These are:

production
analysis
management
end use

PronPE

Each of these broad categories has principal, or ‘must-do’ responsibilitied as welny

potential ancillary tasks. As coordinator of these tasks, the fundamental role @ftw@iNdata
manager is to understand and determine program and project requirements, to createtaimd m
data management infrastructure and standards, and to communicate and work wiibradilvks
individuals.

Project Workflow

To better understand the information management needs of the NCBN program, it isouseful
understand the general work flow of project development and the information manageksent tas
associated with each stage. There are two main types of projects handled bytir&:Net

= short-term projects, which may include individual park research projects, inventories
or pilot work done in preparation for long-term monitoring

= long-term projects, mainly the Network vital-signs monitoring projects ddotthe
I&M program, but which may also include multi-year research projects and
monitoring performed by other agencies and cooperators. Long-term projects will
often require a higher level of documentation, peer review, and program support



For information management the primary difference between short- and long-tgectgis an
increased need to adhere to and maintain standards for long-term projects. Maintaining
standardization from year-to-year will be necessary when comparing datan@e¢eaded period
of time (years for vital signs monitoring).

Within this information management plan, both short and long-term projects are dividezlinto f
primary stages:

initiation and approval

planning-design and testing

implementation

finalization-product integration and evaluation

PonPE

Each of these four stages are associated with multiple information manag¢g@skenDuring the
initiation and approval stage, preliminary decisions are made regarding the scope of the project
and its objectives. A scope of work may or may not be written for each project, but a proposal is
developed and funding sources, permits, and compliance are addressed. A cooperativatagreeme
or contract is developed and finalized. Although many of these responsibilitiesthettavi

project leader and/or program administrators, data management staff must bwedimvol

identifying project deliverables and assuring that each contract or agreaotedés a clear list

of these deliverables, with reference to either national, regional or Netwonkatfon and data
standards.

At the planning-design and testing stage of a project either an inventory study plan or monitoring
protocol is developed that details how data will be acquired, processed, analyzed, andl reporte
Information management tasks associated with this stage include data desigpndeveand
maintenance of guidelines and specifications, and dissemination of this informat®staljad is
one of the most important as it initiates the development of sound, quality data products.

Once the design and testing and the administrative tasks associated with piajettion
management have been completed, the prig@ciplemented. At this stagehe technical

information management staff is critical to the success of the project. ihaklde acquiring,
processing, and documenting data. During this phase, products such as reports, maps, and GIS
themes are developed. All raw data undergo QA/QC measures and final manipulated preduct
reviewed. Although many of these tasks may be completed by Network cooperators, the
information management staff must be closely involved in the training, developmentyiamd re

of all draft and final project products.

Once all products have been developed and gone through extensive pewdeist, integration
and evaluation occurs. Records are either finalized permanently for short-term projects or
finalized for the project year for long-term projects. Records are finalizeldsed out for the
year in the Network project tracking database to reflect status and deligetafdenation
management tasks include the review, dissemination, and archiving of all products.

Although all Network projects vary in terms of the final products they produce, all ftilese
four basic stages. The differences between projects occur within the stgaidsare dependent



on the category and type of data being collected or compiled. This dictates how detpiaeel a
and processed within each project stage.

Data Acquisition and Processing
There are two categories of data acquired and managed by the Network:

1. Network-based data-those data collected by Network staff and/or cooperators working
with the Network

2. Network-integrated data-those data collected by other entities (parks, universities, other
agencies, other NPS programs), but identified as important natural resource data,
necessary for the Network to manage

Network-based data are those data originating within the Network or are currently being collected
by NCBN staff. These include three of the twelve basic I&M Program biologicahtory
datasets:

= vegetation maps
= species occurrence inventories
= species distribution inventories

Along with vegetation maps and species inventories, the Network manages longetatoring
data as part of its Vital Signs program. NCBN is currently developing protocolsmibom

= salt marsh vegetation

= estuarine nekton

= geomorphologic change

= estuarine nutrient enrichment
= landscape change

= visitor impacts

Networ k-Integrated data can be divided into two more data type categories:

1. Current or ongoing datasets-These datasets are pre-determined for acquisition by the
Network and follow very specific acquisition and processing steps. These can either be
park-based or from external NPS sources. They are protocol dependent datasets that the
Network acquires on a regular basis. These datasets are either used for gs¢a andl
comparison purposes with Network-based monitoring data, or they are baseline datasets
essential for the completion of a vital sign monitoring protocol.

2. Legacy datasets-are those data found and compiled through the data mining process.
These include vertebrate and vascular plant species data, other important reiurakre
inventory data, specimen or voucher data, bibliographic data, and existing monitoring
datasets.



Network-based data and Network-integrated data follow slightly differentsatgniand
processing steps. These are described in detail in the NCBN Information Managésme
(Chapter 5). Field data (Network-based data), data acquired from external smaréegacy data
(Network-integrated data), are handled through a variety of steps to reachtderdhiving
stage. Although some of the steps differ from one data type to another such as théoacgudsit
dissemination steps, there are four main steps that all NCBN data undergo on@slacquir

quality assurance/quality control
documentation

transcription to master databases
archiving

PonE

Data and information are stored, maintained and disseminated through Network and yationall
based database management systems. Details are available in the Netw(Chapder 5).

NCBN vital signs data are stored in the NCBN monitoring database templatarkietater

guality data are housed in the national water quality database STORET. Specas danaged

in the NPS NPSpecies database, and bibliographic data are compiled by the NetwoR®8 the
NatureBib database.

Quality Assurance, Quality Control

When developing a long term ecological monitoring program, it is imperative thahatfon

and data developed as part of the program be of high quality and adequate for its intended use
(US EPA, 2001). In order to develop quality products, a plan for quality assurance as well as
methods for quality control must be developed at all levels of the program. Netwoknstaff
cooperators conducting ecological monitoring must be aware of both the need for and the
mechanisms to achieve excellence at all levels of product development. To adcdiniglis

NCBN is developing a quality management system. The Network’s quality maeaiggyatem

will include the organizational structure, responsibilities, procedures, precasseresources for
implementing QA/QC for its ecological monitoring program.

NCBN will establish guidelines for the identification and reduction of erroit ataajes in the
data lifecycle, including project planning, data collection, data entry, veioiicahd validation,
processing, and archiving. This approach requires that the Network:

= develop a plan for quality assurance that will include the identification of roles and
responsibilities of Network, park, and cooperative staff for maintaining quality
standards at all levels of the program—from field and laboratory data collection to
overall data management procedures

= ensure that the process of achieving quality is not only documented, but maintained
through routine review by Network staff

= develop protocols and SOPs to ensure data quality

= evaluate the quality of all data and information based on NPS standards before data
are distributed

\Y



= perform periodic data audits and quality control checks to monitor and improve the
Network’s data quality program.

Much QA/QC work involves defining and enforcing standards for electronic formatdylocal

defined codes, measurement units, and metadata. This process begins with data design and
continues through acquisition, entry, metadata development, and archiving. The progression from
raw data to verified data to validated data implies increasing confidence in thy ofuile data

through time. Documentation of the dataset’s quality review process will be addegbtojéue
metadata.

Data Documentation

Another critical step following quality assurance and control is data documentadian. D
documentation is another step towards ensuring that datasets are useable femiced i

purposes well into the future. Data documentation involves the creation of metadatiatdeta
describe how, when, and by whom a particular set of data was collected, and how the data are
formatted. Metadata include information about the quality, condition, and characdesfsdi

dataset. Metadata help us create and maintain a framework for catalogiegsdathgh in turn
helps make datasets more readily available to a broad range of users.

A significant amount of guidance has become available on proper data documentation (see
NCBN Information Plan Appendices). As mandated by the National Park Service, BN NC
metadata associated with geospatial data will conform to Federal GeodpajpdniCommittee
(FGDC) standards. There are a variety of software tools available fangraatl maintaining
FGDC compliant metadata.

For biological datasets, NCBN has adopted the Biological Data Profile Me&tdatiards
developed by the National Biological Information Infrastructure (NBII). Allviiek-based
datasets will be accompanied by the Biological Data Profile when distributatielisir Region
cooperators have developed helpful guidelines on tools used for creating Biologicatddéta P
metadata (see Plan Appendices).

NCBN data management staff will provide training and support to project leadacslitate
metadata development. Upon completion, metadata will be posted and made available and
searchable in conjunction with related data and reports via the NCBN websitel, as thel
national NR-GIS Data Store.

Data Distribution

Access to NCBN data products will be facilitated via a variety of informayisteisis that allow
users to browse, search, and acquire Network data and supporting documents. These systems
include the NCBN website, and national applications with internet interfacag¢B,

NPSpecies, NR-GIS Data Store, etc.). The following table provides a list oftoejgssand types

of data that will or can be housed there (Table A).
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Table A. Information management systemsthat facilitate dissemination of NCBN
infor mation

Web Application | Datatypesavailable at site Web Address

NPSpecies Data on park biodiversity | http://science.nature.nps.gov/
(species information) im/apps/npspp/index.htm

NatureBib Scientific citations related to| http://www.nature.nps.gov/
park resources nrbib/index.htm

NR-GIS Metadata| Metadata, spatial and non- | http://science.nature.nps.gov/nrdata
and Data Store spatial data products
Biodiversity Data | The raw or manipulated data http://science.nature.nps.gov/
Store and products associated with im/inventory/biology/index.htm
I&M data that have been
entered into NPSpecies.
NCBN Website Reports and metadata for all http://www1.nature.nps.gov/
Network projects im/units/ncbn/index.htm

Because Network data will reside in the repositories listed above, these ltlataomatically be
searchable via the integrated metadata and image management systenchrghtasay called
“NPS Focus.” This system is being built with Blue Angel Enterprise softwamaétadata
management and the LizardTech Express Server for image management.\CtereNtPS and
two non-NPS databases have been integrated into the NPS Focus prototype in eithestull or t
bed form for one stop searching. NPS Focus has been released as an Intranet version only
(http://focus.nps.gov/) — release of a public version is projected in the near future.

Archiving

The final information management step, and one of the most vital to the Network’s In\aerdory
Monitoring Program, is the long-term maintenance and management of digital asgl anal
information. Technological obsolescence is a significant cause of informatipanosdata can
quickly become inaccessible to users if they are stored in out-of-date softaguanps or on
outmoded media. Effective maintenance of digital files depends on the proper management
continuously changing infrastructure of hardware, software, file formats, andestosalia.

Major changes in hardware can be expected to occur every 1-2 years and in softwakeever
years (Vogt-O'Connor 2000).

As software and hardware evolve, datasets must be consistently migrated totfemglar
they must be saved in formats that are independent of specific platforms or s¢étyaraSCII
delimited files). Thus, NCBN archiving procedures include saving datasets in bothainees
format (typically MS-Access or Excel spreadsheet format) and as s&8Cif text files. As a
platform- and software-independent format, ASCII text files ensure futurditysabthe data in
a wide range of applications and platforms. In addition, datasets will periodicaibnberted to
upgraded versions of their native formats.
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Chapter 10 of the NCBN Information Management Plan describes procedures formmagntai
and managing digital data, documents, and objects that result from Network projects and
activities. These procedures will help ensure the continued availability oflqrumect
information and permit a broad range of users to obtain, share, and properly interpret that
information.
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NCBN Data Management Guidance Documents and Appendices
Associated with the NCBN Infor mation Plan

Appendix: Document Title:

1. Northeast Region GPS Field Collection Standards for Coope(aidisdevel oped)
2. Northeast Coastal and Barrier Network Standard Operating Procedure (S@i) for
Garmin V GPS Unit

Northeast Coastal and Barrier Network File Management(Ridoe devel oped)

4. Northeast Region I&M Program Guidelines for developing FGDC compliant mefadata
both spatial and biological dafi@ be devel oped)

5. Northeast Region Metadata tools used in the creation of the FGDC biological dag¢a prof

6. NCBN I&M Program Standards for File Revision Conftolbe devel oped)

7. NCBN I&M Program Data Management Standards for Voucher Collection and
Cataloging(to be devel oped)

8. Northeast Region 1&M Program Database Specificat{tmbe devel oped
9. Northeast Region I&M Program NPSpecies Certifier's Guide

10. Northeast Reqion Inventory and Monitoring Program NPSpecies Data Managearent Pl

11.Northeast Region Inventory and Monitoring Program NPSpecies Data Entry and Data

Management Standards

12. Northeast Region 1&M Program NatureBib Data Management Plan

13. Northeast Region 1&M Program NatureBib Data Management and Data Enidagia

Manual
14.Northeast Region 1&M Program Product Specifications
15.NCBN Standard Operating Procedure Converting the NCBN Database Template
16.NCBN Saltmarsh Monitoring Database User’'s Guide
17.Northeast Region I&M Program Data Mining Specificati¢iose devel oped)

18.NCBN I&M Program Project Management Guidelines (based on use of ProjectadickS
Software)(to be developed)
19.NCBN Data Distribution Pla(to be devel oped)
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http://www1.nature.nps.gov/im/units/ncbn/products/Data_manage/NCBNAppendix_BioDataProfileTools_Final_2004Dec5.pdf
http://www1.nature.nps.gov/im/units/ncbn/products/Data_manage/NCBNAppendix_NPSPCertGuide_2004Dec1.pdf
http://www1.nature.nps.gov/im/units/ncbn/products/Data_manage/NCBNAppendix_NERNPSpMgmtPlan_Final_2004Dec5.pdf
http://www1.nature.nps.gov/im/units/ncbn/products/Data_manage/NCBNAppendix_NPSPDataEntryStds_Final_2004Dec1.pdf
http://www1.nature.nps.gov/im/units/ncbn/products/Data_manage/NCBNAppendix_NRBIBDataMgtPlan_Final_2004Dec5.pdf
http://www1.nature.nps.gov/im/units/ncbn/products/Data_manage/NCBNAppendix_NRBIBMan_final_2004Dec5.pdf
http://www1.nature.nps.gov/im/units/ncbn/products/Data_manage/NCBNAppendix_NCBNProdSpecs_Final_2004Dec5.pdf
http://www1.nature.nps.gov/im/units/ncbn/products/Data_manage/NCBN_ConvertTemplateSOP_Final_2004Dec6.pdf
http://www1.nature.nps.gov/im/units/ncbn/products/Data_manage/NCBN_DatabaseUsersGuide_Final_2004Dec6.pdf

20.Northeast Region 1&M Program Web-Page Development and Management Guitelines
be devel oped)
21.NCBN GIS Specifications and Guidelines

22.Cape Cod National Seashore Digital Image Management Guidelines (Draft)
23.NCBN Quality Assurance Plgito be devel oped)

24.Northeast Coastal and Barrier Network FOIA and Sensitive Data Information
25.NCBN Data Stewardship-Staff Roles and Responsibilities
26. Northeast Region I&M Program QA/QC Procedures and Metadata Developmemtdgbr Fi

Biological Inventory Products
27. NCBN Data Dictionary Example

28.NCBN Example Lanquage Describing Deliverables for use in Cooperativerdemnes

and Contracts
29.Northeast Region Natural and Social Science Study Proposal and Deliverablen@siidel
(download this document at: www.nps.gov/ner o/science/)

30. Northeast Region GPS Metadata Form

31. Northeast Region Vegetation Mapping Aerial Photo Specification Exampledier sc
1:6000

32. Northeast Region Vegetation Mapping Aerial Photo Specification Exampledier sc
1:12000

33. NCBN Lidar Data Acquisition and Processing Exan(fiee devel oped)

34.Northeast Region Inventory and Monitoring Program Vegetation Map Development

Example
35.Northeast Region Example of Spatial Data Review for Vegetation Mapping Pyoduct

36.Northeast Region Inventory and Monitoring Program Example Vegetation Mapping

Deliverables and Mapping Report Guidelines
37. NCBN Metadata Questionnairt (be devel oped)
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http://www1.nature.nps.gov/im/units/ncbn/products/Data_manage/NCBNAppendix_GISspecs_Final_2004Dec5.pdf
http://www1.nature.nps.gov/im/units/ncbn/products/Data_manage/NCBNAppendix_CACOPhotoGuide_Final_2004Dec6.pdf
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http://www1.nature.nps.gov/im/units/ncbn/products/Data_manage/NCBNAppendix_AerialphotospecExample12000_Final_2004Dec7.pdf
http://www1.nature.nps.gov/im/units/ncbn/products/Data_manage/NCBNAppendix_VegMapDataProcess_Final_2004Dec7.pdf
http://www1.nature.nps.gov/im/units/ncbn/products/Data_manage/NCBNAppendix_ VegMapRevExam_Final_2004Dec8.pdf
http://www1.nature.nps.gov/im/units/ncbn/products/Data_manage/NCBNAppendix_ExamVegMapDeliver_Final_2004Dec8.pdf

