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Executive Summary

Collecting data on specific natural resource parameters is the first step toward improving our
understanding of National Parks ecosystems. We use these data in tandem with sound data
management practices, to analyze, synthesize, and model aspects of ecosystems. We use analysis
results and interpretations to make decisions about the Park’s vital natural resources and how to
manage them in accordance with the National Park Service (NPS) mission. Thus, data collected
and maintained through sound data management practices become information through analyses,
syntheses, and modeling. This can only be achieved through the development of a modern
information management infrastructure (e.g., staffing, hardware, software) and procedures to
ensure that relevant natural resource data collected by NPS staff, cooperators, researchers, and
others are entered, quality-checked, analyzed, reported, archived, documented, cataloged, and
made available to others for management decision-making, research, and education.

Eastern Rivers and Mountains Network Data Management Program Goals

The goals of Eastern Rivers and Mountains Network (ERMN) data management program are to
make data and information:

e Available — We have the means of knowing that the data exist. Data are accessible
and easily located

e Usable — Data are stored in a stable, reliable, and interpretable data retrieval system

e Shareable — Data products are complete, certified for quality assurance, screened for
sensitive information, formatted for use and documented for interpretation by others

e Integrated — Data products are consistent with data exchange standards, interoperable
with related natural resource data sets, and are collected and stored in a way that
optimizes the tradeoff between meeting local needs and achieving compatibility with
other agencies and partners

e Interpreted — Data have been reviewed, summarized and transformed into useful
information

The ERMN data management strategy holds that all data and derived information generated or
otherwise used by the program will meet a high level of quality standards. Further, all data and
information the ERMN program deems necessary to meet its objectives, and that are not
otherwise maintained, will be archived, documented, and made easily available and accessible.
Data and information will be accompanied by supporting documentation (metadata) that provide
context, value, utility, and longevity, thereby facilitating a broad understanding of ERMN
program products for current and future end-users.

Data Defined

Natural resource data are the building blocks on which our evolving ecological understanding of
park resources is built. The term “data” refers not only to tabular and spatial data, but also to
other information recorded and stored alongside these data such as documentation. Data products
fall into five general categories: raw data, derived data, documentation, reports, and
administrative records (Table ES.1).
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Table ES.1. Categories of Data Products
Category Examples

Raw data GPS files, field forms and notebooks, photographs and
sound/video recordings, telemetry or remote-sensed
data files, biological voucher specimens etc.
Compiled/derived | Relational databases, tabular data files, GIS layers,
data maps, species checklists, analyzed data
Documentation Data collection protocols, data processing/analysis
protocols, record of protocol changes, data
dictionaries, FGDC/NBII metadata, data design
documentation, quality assurance reports, catalogs of
specimens/photographs etc.
Reports Annual progress report, final report (technical or
general audience), periodic trend analysis report,
publications etc.
Administrative Contracts and agreements, study plans, research
records permit/applications, other critical administrative
correspondences etc.

There are also data from a variety of sources including those that originate from the I&M
program and those that do not. Our highest priority is to produce and curate high-quality, well-
documented data originating from the I&M Program. As time and resources permit, we will
work toward raising the level of data management for current projects, legacy data, and data
originating outside the I&M Program.

Roles and Responsibilities

Data management can not be successful unless everyone takes it seriously; it is therefore
everyone’s responsibility. Data management is sometimes more about managing people than it is
about managing data. A data manager by profession can provide the tools, education and
encouragement to facilitate good data management, but it is primarily the actions of others that
will dictate the quality of data management. Table ES.2 shows primary data management
responsibilities by position in the ERMN.

Data Life Cycle and Work Flow

There are two main types of projects in which the I&M program is involved: short-term and
long-term. A primary difference between short and long-term projects is the importance of
adhering to established detailed standards for long-term projects to ensure internal consistency
and comparability through time. While the need to follow standards is still present for short-term
projects, sometimes the cost of compliance will outweigh the benefits due to the scope, budget,
and level of NPS influence over the project. Nevertheless, both short-term and long-term projects
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Table ES.2. ERMN Staff Data Management Roles and Responsibilities

Role Primary responsibilities related to data management
Project Crew Member Record and verify measurements and observations
(Biotech GS-4/5) based on project objectives and protocols.

Document methods, procedures and anomalies

Project Crew Leader Supervise crew members to ensure their data
(Biotech GS-7) collection and management obligations are met
Botanist (Database Perform assigned level of data management,
Manager) including data entry, conversion, and documentation
Network Data Manager Provide overall network planning, training, and

operational support for the awareness, coordination,
and integration of data and information management
activities

Plant Ecologist/Hydrologist | Ensure useful data are collected and managed by
integrating natural resource science in network
activities and products, including objective setting,
sample design, data analysis, synthesis, and
reporting

Park Resource Specialist Make decisions about data with regard to validity,
utility, sensitivity, and availability.

Park or Other Curator Oversee all aspects of the acquisition,
documentation, preservation, and use of park
collections

Statistician/Biometrician Analyze data and present information, make
suggestions on systematic data anomalies

Network Coordinator Ensure programmatic data and information
management requirements are met as part of overall
network business

share many work flow characteristics, and both generate data products that must be managed and
made available.

Projects can be divided into five primary stages: planning and approval; design and testing;
implementation; product integration; evaluation and closure (Figure ES.1.). Each stage is
characterized by a set of activities carried out by staff involved in the project. Primary
responsibility for these activities rests with different individuals according to the different phases
of a project.

Xiii



Long-term
monitoring and
other multi-year
projects

Revisions to
protocols &

databases

Yes

No
Changes

needed?

Administrative
reporting &

work plan

Project conclusion

Project initiation

Examples of adivities done during each phase

(core data management activities in bold)

Planni +  background review of related existing information
anning & + identify measurable objectives and target population
approval + proposal, budget, solicit and secure funding
+  permits, compliance®
+  develop study plan
+ identify project deliverables
+  contracts/agreements
Design & testing + develop methodology and/or adapt existing methods*
+ define SOPs, procedures and guidelines
+ create / revise data sheets and data dictionaries
v + data design and modifications
«  prelminary pilot work
+ initiate metadata development
+ identify destinations for deliverables
+  peer review
Implementation + logistics planning, hiring, contracting, training
- + installation of equipment and monitoring plots
Preparation +  equipment purchasing and maintenance
Data acquisition + data collection, acquisition of external data sets
& processing + data entry, data processing, quality assurance,
validation, certification
Product + summarization and analysis, map production
development, + interpretation and reporting — annual reports,
delivery & trend analysis, technical reports, final reports
review +  metadata development
+  product review, revision of products not
\/'7 meeting requirements
Product + finalize and post metadata and data products
; . + catalogue products
o + integrate project data with national databases
v + archival and records management
+ distribution of products to intended audience

Evaluation &
closure

evaluate how well this project met its objectives, and
what maodifications need to be made to methods,
procedures, data design, etc.

sign off — project requirements have been met,
deliverables are complete and available

* Determination of permit and compliance requirements often requires detailed knowledge of project methods, which are often not
fully developed until after the planning and approval stage; therefore, methods development and compliance is an iterative process.

Figure ES.1. Project and Data Work Flow

During various phases of a project, data take on different forms and are maintained in different
places as they are acquired, processed, documented and archived. This data life cycle is
characterized by a sequence of events that we can model conceptually. Figure ES.2. models a
typical data life cycle in the ERMN complete with relationships to national data servers and
repositories.

Infrastructure and System Architecture

A complex system architecture and reliable computer infrastructure are necessary in order to
support the data management program and its goals. The ERMN is in a unique situation in its
duty-station at The Pennsylvania State University and relies on local university computer and
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¥

National databases
« NatureBib

« NR-GIS Data Store
+ NR Data Image Server |

Figure ES.2. Diagram of Typical Data Life Cycle

hardware infrastructure on a daily basis to accomplish its mission. At the same time, ERMN staff
also rely on data management system architecture developed and maintained at the national level
of the I&M program for a variety of cataloging and data services. Data are generated, managed
and maintained at the local network level and sometimes uploaded to the national level. Aspects
of the local ERMN system architecture are still under development however, Figure ES.3. shows

generically how these two architectures will integrate with one and other.
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Master Applications Data Dissemination
(Client-server RDBMS — {Public and NPS-only: via
Internet Applications) NPSFacus, NR Data Store

Y

= and Master Applications)
Network and Data Data/Application
Park Users Upload Downlead
(data stewards) 3

Desktop Applications
(Dataset Catalog,
NatureBib, NPSpecies)

Figure ES.3. Sample Conceptual Model of I&M Program System Architecture

Data Acquisition and Processing

Steps for acquiring and processing natural resource data will vary depending on the data source,
which can be placed into three general categories:

e [Eastern Rivers and Mountains Network data: data resulting from projects that are
initiated, sponsored, or funded by the ERMN

e Other National Park Service (NPS) data: data resulting from projects that are
initiated, sponsored, or funded by park units, or by regional or national NPS programs

e [External data: data produced or managed by agencies, organizations, or
individuals other than the NPS

ERMN staff has the most control over data produced by and for the network. They will therefore
ensure that data meet all specifications laid out by the network, program, NPS, DOI and federal
government. These standards can include those for documentation, cataloging and dissemination.
Data falling into the second category of “Other NPS data” is often managed by the NPS entity
most closely associated with the dataset. However, sometimes there are not the resources or
expertise at these entities to manage the data properly. In these cases the ERMN will evaluate the
dataset’s utility to the program or to natural resource management at an ERMN park, and
manage these data as needed. ERMN staff will take the following action where appropriate, for
data falling into the third category of “External data™:

Acquire data—Evaluate—Transform—Catalog—Make Available
Quality Assurance and Quality Control (QA/QC)

High quality data and information are mandated by national NPS directives and orders and are
vital to the credibility and success of the I&M program. Quality can be defined as incorporating
three key components—objectivity, utility, and integrity.
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Objectivity consists of: 1) presentation, which focuses on whether disseminated information is
being presented in an accurate, clear, complete, and unbiased manner within a proper context,
and 2) substance, which focuses on ensuring accurate, usable, and reliable information.

Utility refers to the usefulness of the information to its intended users, from the perspectives of
both the Network, perhaps most importantly natural resource managers and the general public.

Integrity refers to the security of information which could entail protection from unauthorized
access or revision to ensure that the information is not compromised through corruption or
falsification.

Data quality is planned for throughout the entire data life cycle from training, to data collection,
entry and input, verification and validation, documentation, communication, review and all
aspects of general operations. A variety of methods can be employed at each step along the way.
As you apply more methods and move further along in the cycle, the more confidence you can
have in the quality of your data as depicted in Figure ES.4.

As you become more familiar with and continually review the quality of your data, the
effectiveness of your QA/QC procedures will become evident. Nevertheless, a formal and
coordinated review and revision of QA/QC procedures should take place every several years to
ensure the quality of data generated in the future.

Data Documentation

Documenting data is the most important step toward ensuring that data sets are usable well into
the future. Data longevity is directly related to the comprehensiveness of their documentation.
There are a number of NPS and ERMN standards for documentation of spatial and tabular data,
as well as projects, administrative records, vital signs protocols and SOPs.

Overarching NPS standards include:

e Executive Order 12906, mandates federal agencies to “...document all new geospatial
data it collects or produces, either directly or indirectly...” using the Federal Geographic
Data Committee (FGDC) Content Standard for Digital Geospatial Metadata (CSDGM).

e FGDC CSDGM extensions, such as the Biological Data Profile, Remote Sensing
Extension, and Shoreline Data Profile are not required, but recommended where

appropriate.

e NPS Geographic Information System (GIS) Committee requires all GIS data layers be
described with FGDC standards and the NPS Metadata Profile.
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ERMN standards include:

e Projects will be documented and organized in their appropriate “Projects” folder using
standard folder organization as described in chapter 4

e Project finances will be tracked in the ERMN project tracking database as described in
chapter 4

e Spatial data files will be documented in compliance with FGDC standards using the
CSDGM

e Biological databases will be documented in compliance with FGDC standards using the
NBII biological metadata profile.

Data documentation is perhaps the most undervalued data management activity. As such it is the
duty of the Network Data Manager to communicate, educate and champion the importance of
documentation, as well as sometimes to just make sure it gets done!

Data Dissemination

One of the most important goals of the Inventory and Monitoring Program is to integrate natural
resource inventory and monitoring information into National Park Service planning,
management, and decision making.

To accomplish this goal, procedures must be developed to ensure that relevant natural resource
data collected by NPS staff, cooperators, researchers and the public are entered, quality-checked,
analyzed, documented, cataloged, archived, and made available for management decision-
making, research, and education. Providing well-documented data in a timely manner to park
managers is especially important to the success of the Program. The ERMN Program will make
certain that:

e Data are easily discoverable and obtainable

¢ No data that have not been subjected to full quality control are released

e Distributed data are accompanied by complete metadata which clearly establishes the
data as a product of the NPS I&M Program

e Sensitive data are identified and protected from unauthorized access and
inappropriate use

e A complete record of data distribution/dissemination is maintained

Data dissemination can be a complex task complete with considerations of data ownership,
sensitivity, and access. All data and information generated by the I&M program should be
property of the NPS and managed as such. This includes working closely with cooperators,
contractors, experts and park staff to assess sensitivity of data to public release and the potential
for misuse. Data should be made accessible to the widest possible audience whenever prudent,
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providing for federal requirements to both protect (sensitive data), and release (according to the
Freedom of Information Act), data.

Data Maintenance, Storage and Archiving

Long-term maintenance and management of digital information are vital to the Inventory and
Monitoring Program. This includes procedures for maintaining and managing digital data,
documents, and objects that result from Network projects and activities. These procedures will
help ensure the continued availability of crucial project information and permit a broad range of
users to obtain, share, and properly interpret that information.

The ERMN has entered into a long-term agreement with North Carolina State University to serve
as our primary digital archive. This archive along with a variety of ERMN and 1&M national
program resources, make up the various repositories that store and safeguard ERMN products for

the future. Table ES.3 shows the various repositories and the ERMN products that can be found

therein.

Table ES.3. Principal Repositories for Project Products

Project Products

Repository

Tabular Data and Documentation

Final Products

NCSU Digital Archive

ERMN Physical Archive (on media)

NPS Data Store

NPSpecies

Draft Products

ERMN Physical Archive (Projects Folder on media)

Spatial Data
Final Products

NCSU Digital Archive
ERMN Physical Archive (on media)

NPS Data Store

Draft Products ERMN Physical Archive (Projects Folder on media)
Technical Reports
digital NPS Data Store, NPS Focus, NERO Science Website, E-TIC
hard copy ERMN library
Park library
ERMN physical archive
TIC
bibliography NatureBib
Photographs
Aerial hard copy NCSU physical archive
Aerial digital NCSU digital archive
Project Related NCSU digital archive

ERMN physical archive (on media)
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Feedback and Revisions

The ERMN Data Management (DM) Plan (Piekielek, 2006), outlines in detail the above
strategies that have been, and will be adopted by the ERMN. Appendixes to the DM Plan provide
support and instruction on policies, specifications and manuals. Whereas this chapter and the
DM Plan outline general concepts and approaches, data management SOPs associated with each
vital signs monitoring protocol will provide detailed step-by-step instructions on specific data
management procedures and methods for long-term monitoring projects. The DM Plan,
appendixes and SOPs work in tandem to present and document the evolving ERMN data
management program.

Revisions to this chapter and its associated ERMN DM Plan will be made periodically or as
needed, every several years. The Network Data Manager is responsible for initiating and
coordinating revisions. Questions and comments about this chapter and the DM Plan are
welcome, as are suggestions on how to make it better, more clear or more readable. Feedback
should be directed to the Network Data Manager.

Efficient and effective data management methods, strategies and procedures are vital to meeting
I&M goals and maintaining programmatic support and relevance well into the future.

XX1



