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Executive Summary

As part of the National Park Service’s effort to “improve park management through greater
reliance on scientific knowledge,” a primary role of the Inventory and Monitoring (1&M)
Program is to collect, organize, and make available natural resource data and to contribute to the
Service’s institutional knowledge by facilitating the transformation of data into information
through analysis, synthesis, and modeling (http://science.nature.nps.gov/im/index.cfm). To meet
these objectives, each 1&M Network needs a decision support system that effectively stores,
maintains, analyzes, and distributes the data, information and products of scientific work
conducted at each of the network parks. Thus, a foundation of the 1&M program is the strong
emphasis placed on data and information management for which networks are expected to
devote at least 30 percent of available resources.

There are three primary sources of natural resources data of interest to the Southeast Coast
Network (SECN) vital signs monitoring program:

e Vital Signs monitoring data — Data collected during implementation of the long-term
monitoring program following peer-reviewed protocols and standard operating procedures.
Data collection is conducted on an ongoing (continuous), cyclic (once every few years), or
synoptic (one point in time) schedule.

e Project data — Data that are collected following standardized methods during a distinct time
period with no expectation of recurrence following those same methods. Examples include
baseline inventories, data collected during protocol development, and data collected during
research by network, park, or cooperating personnel. Legacy datasets are also considered
project data.

e Incidental Observation Data — Data collected following no standardized protocol (e.g.
opportunistic species observations).

The information management strategy described in this document is focused upon data collected
during the implementation of vital signs monitoring protocols although project and incidental
observation data are discussed as well. Management of data, specimens, or archives outside of
this scope is addressed elsewhere in existing National Park Service (NPS) or Park-specific
standard operating procedures (SOPs). Where such SOPs do not exist the Network will develop
procedures (or protocols) to appropriately and consistently manage those data. It is the intent of
the SECN to develop an information management system that can accommodate vital signs
monitoring data, as well as project and incidental observation data.
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Chapter 1. Introduction to Information Management

Many organizations suffer from a history of poor data management practices. Studies are funded
and data received, only to be lost in an office somewhere and forgotten. Or perhaps data are
stored on storage media or saved in software applications that are no longer supported — making
that information irretrievable. Another common problem is the existence of data sets that have no
metadata (documentation) to explain what data were collected, who collected the data, when and
how the data were collected and why. Without proper documentation it is nearly impossible to
understand the contents of a data set, the limitations of its use, or to know the quality of the data
— thus rendering the data unusable.

The central mission of the NPS Inventory and Monitoring Program is to provide timely, quality
and usable scientific information about the condition of park resources to park managers and a
wide range of additional end-user groups. To meet this challenge, a decision support system must
be developed to effectively store, analyze, maintain, and distribute the data and products of the
scientific work being conducted by the program (as well as all relevant legacy data and data from
external sources).

Good information management is more than the collection and management of data. Information
management is the means by which end-users gain access to and a thorough understanding of the
data and information produced as part of the NPS Inventory and Monitoring Program in support
of natural resource management over the long-term. To that end, the guidelines and procedures
included in this document and its appendices may be applied to any natural resource data or
information deemed relevant to the Southeast Coast Network long-term monitoring program —
although the focus of this document is vital signs monitoring data.

Southeast Coast Network

The Southeast Coast Network (SECN) contains twenty parks, seventeen of which contain
significant and diverse natural resources (Table 1-1 and Figure 1-1). In total, SECN parks
encompass more than 184,000 acres of federally- managed land across North Carolina, South
Carolina, Georgia, Alabama, and Florida. The parks span a wide diversity of cultural missions
also, including four National Seashores, two National Historic Sites, two National Memorials,
six National Monuments, two National Battlefields, as well as a National Park, National
Recreation Area, National Military Park, and an Ecological and Historic Preserve. The parks
range in size from slightly more than 20 to nearly 60,000 acres, and when considered with non-
federal lands jointly managed with SECN parks the Network encompasses more than 253,000
acres.

Detailed descriptions of SECN parks and their resources are presented in Chapter 1 (Introduction
and Background) of the Southeast Coast Network Vital Signs Monitoring Plan.



Table 1-1. Parks of the Southeast Coast Network with significant Natural Resources
[Park codes in italics are administered by the nearest non-italicized entry above].

Park Park Significant Federal Non-Federal Total Acres
Code Natural Acres Acres
Resources?
CANA Canaveral National Seashore Yes 57,648 14 57,662
CAHA Cape Hatteras National Seashore Yes 34,500 - 34,500
FORA Fort Raleigh National Historic Site No 355 - 355
WRBR  Wright Brothers National Memorial No 421 - 421
CALO Cape Lookout National Seashore Yes 25,174 3,070 28,243
CASA Castillo de San Marcos National Yes 20 <1 21
Monument
FOMA  Fort Matanzas National Monument Yes 298 - 298
CHAT Chattahoochee River National Recreation Yes 5,462 5,438 10,900
Area
CONG Congaree National Park Yes 21,769 4,663 26,432
culs Cumberland Island National Seashore Yes 18,849 17,567 36,416
FOFR Fort Frederica National Monument Yes 239 2 241
FOPU Fort Pulaski National Monument Yes 5,365 258 5,623
FOSU Fort Sumter National Monument Yes 194 <1 195
CHPI Charles Pinckney National Historic Site No 28 - 28
MOCR Moores Creek National Battlefield Yes 88 - 88
HOBE Horseshoe Bend National Military Park Yes 2,040 - 2,040
KEMO Kennesaw Mountain National Battlefield Yes 2,880 5 2,884
Park
ocMU Ocmulgee National Monument Yes 702 - 702
TIMU Timucuan Ecological and Historic Yes 8,417 37,583 46,000
Preserve
FOCA Fort Caroline National Memorial Yes 133 5 138
Total 184,581 68,605 253,187
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Figure 1-1. Map of Southeast Coast Network Parks

Network Staff

Staffing for the Southeast Coast Network is expected to change as the program moves from a
planning to an operational phase. The staffing plan for implementation includes three “tiers” of
positions: (a) core professional-level staff with the primary responsibility for stewardship of one
or more of the SECN monitoring protocols, (b) support staff, to assist with program
administration and field work related to long-term monitoring efforts, and (c) field staff to assist
with (or lead) synoptic monitoring projects that augment baseline long-term monitoring efforts.

At full implementation, the network will require twelve full-time staff members and one part-
time (shared) administrative support staff member (Figure 1-2). Figure 1-2 shows only core
staffing positions. Additional field support staff might be added based on needs identified in
annual work plans. The main network office will be located at Cumberland Island National
Seashore with a satellite office located at Fort Sumter National Monument. Both office locations
were selected to minimize operational costs (rent, travel) while maximizing the Network’s ability
to partner with other agencies with expertise and interests in monitoring SECN Vital Signs.
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Figure 1-2. Organizational Chart for the Southeast Coast Network.

Board of Directors and Technical Steering Committee

Network member parks are committed to cooperate and foster an atmosphere of fairness, trust,
and respect throughout the Network. The parks within the Network are pursuing an inclusive
approach in defining Network management issues and resources of concern, and in identifying
the best locations to monitor these resources, as well as implementing the 1&M program using
scientifically credible standards. Operations of the partnership among the SECN parks are
governed by the Network Charter, signed by all park Superintendents (Appendix 1 of the
Southeast Coast Network Vital Signs Monitoring Plan), which explicitly spells out the roles and
membership of three core groups of individuals: the Board of Directors, the Technical Steering
Committee, and Network Staff.

The SECN Board of Directors (Board) is comprised of five Network park Superintendents and
the Southeast Region 1&M Coordinator, with one superintendent elected to serve as the
chairperson. The Board promotes accountability and effectiveness by reviewing progress toward
goals, quality controls, and Network expenditures. The Board collaborates with the Network
Coordinator, Technical Steering Committee, and Network parks’ natural resource staffs in the
overall design and implementation of vital signs monitoring and in other management activities
related to the Natural Resource Challenge.

The Technical Steering Committee is comprised of resource managers (elected by the Network
Park Resource representatives with the concurrence of their Park Superintendent), and non-
voting, volunteer scientists as needed. In total, the Committee includes the Network Coordinator,
Science Information Specialist, CESU coordinator, park natural resource managers, and other
scientists with knowledge of sampling procedures, monitoring techniques, and statistical
methods that serve as reviewers to evaluate conceptual designs, monitoring strategies, and
ecological relevance of monitoring proposals.



The Technical Steering Committee advises the Board and Network parks on the development
and findings of the Network Monitoring Plan by:

e Compiling and summarizing existing information about park resources and the findings and
recommendations of scoping workshops

e Assisting in the development of a network monitoring strategy
e Assisting in the selection of Vital Signs

e Evaluating initial sampling designs, methods, and protocols to ensure that they are
scientifically credible

e Participating in the development of the Annual Work Plan and Annual Reports

e Reviewing annual data reports, 1&M deliverables, and otherwise acting as a peer science
review group

e Developing materials for and facilitating the Five Year Program Review

Products and recommendations of the Technical Steering Committee are presented to the Board
of Directors for discussion, modification, and approval. When necessary, the Network
Coordinator may recommend to the Board of Directors the formation of groups of scientists or
specialists from within or outside the Technical Steering Committee to accomplish specific
studies/tasks.

Goals and Objectives

The SECN information management plan has been developed to serve as a working reference
document to guide users in establishing standardized data management practices and to institute
information management as an integral part of vital signs monitoring. This Plan is written as a
tactical guidance or reference document that discusses the full array of information management
topics — briefly describing a topic, framing any problems or issues associated with that topic and
then outlining the strategy for solving the problem from the SECN perspective. All of the details
and specific instructions for carrying out these strategies are presented in the Plan appendices
with links between the two documents throughout. The appendices provide concise, focused
technical guidance for implementing a specific topic area such as photo management, electronic
archives and project closeout etc.

The overarching goal of the SECN information management strategy is to ensure the quality,
efficiency, interpretability, security, longevity and availability of ecological data and information
resulting from previous and ongoing natural resource relevant scientific investigations. These
elements are critical to the success of the SECN Vital Signs Monitoring Program and the service-
wide 1&M program overall. Therefore, all aspects of information management are discussed
within this document — ranging from data collection through reporting, to data dissemination and
archiving.

e Quality: Due to the complexity of most ecological studies, the term “quality” affects several
different aspects of a project. Within an information management context, our primary
objective is to ensure that appropriate quality assurance measures are taken during all phases



of project development, data acquisition, data handling, summary and analysis, reporting and
archiving. Avoiding inconsistent or poor-quality data is critical for data analysis and
interpretation, as well as the long-term success of the 1&M Program. To ensure that the
SECN produces and maintains data of the highest possible quality, procedures are established
to identify and minimize errors at each stage of the data lifecycle.

e Efficiency: The concept: “don’t collect data if you don’t know what you’re going to do with
it” is essential for maximizing resources (including time, money, and personnel) within a
long-term monitoring program. To avoid this pitfall, the SECN held meetings with subject
matter experts that combined the planning needs for both information management and long-
term monitoring protocol development. By examining protocol needs from data collection
through reporting, we sought to ensure that data will be understood and interpreted within the
context of their original scope and intent.

e Interpretability: SECN conducted an information needs assessment focusing on the end-use
of data and information originating from the 1&M program at the Park, Network and
Regional level. Details of this process are presented in Chapter 2. Overall, an important
outcome of the information needs assessment was the SECN conceptual object model which
is a roadmap for information management system design and development that supports end-
user needs and expectations. Combined with rigorous data documentation, all users should
have an informed appreciation of the applicability and limitations of all SECN data sets.

e Security: Digital and hard-copy data must be maintained in environments that protect against
loss from a wide variety of factors including: improper storage conditions, hardware failure,
software obsolescence, storage media deterioration, and natural disasters (e.g. flooding and
hurricanes). Digital data of the SECN are stored in multiple formats on a secure server and
are part of an integrated backup routine that includes rotation to off-site storage locations. In
addition, SECN and Park curatorial staff (or their designees) are ensuring related project
materials such as field notes, data forms, specimens, photographs, and reports are properly
cataloged, stored and managed in archival conditions.

e Longevity: Countless data sets have been lost over time simply because they were not
sufficiently documented, organized, and maintained following their creation. Closely tied to
security, data longevity can be enhanced through proper documentation (e.g. metadata) and
by maintaining the data in currently accessible and interpretable formats. The SECN
information management plan addresses proper storage conditions, backups, data migration,
and data set documentation requirements to ensure data utility into the future.

e Availability: One of the most important responsibilities of the I&M Program is to ensure that
data collected, developed or assembled by SECN staff or cooperators are made available in a
timely manner for decision-making, research, and education for a wide-range of end-users.
To support these objectives, the SECN must ensure that: data are easily located and obtained,
data have gone through rigorous quality assurance screening prior to release, data are
accompanied by complete metadata (documentation) and that sensitive data are identified
and protected from unauthorized access or distribution.

To achieve the goals mentioned above, the SECN Information Management Plan has been
developed with the following concepts in mind:



e This plan and its appendices are intended to be used by and remain relevant to all users.
Thus, input from end-users is important and key to current data management decisions and
future revisions to this document.

e The SECN Information Management Plan should remain flexible and evolve over time as
end-user needs and technologies change.

Scope, Context and Intended Audience

While this plan is directed towards the immediate needs of the SECN, the principles and
guidelines provided can be applied to almost any data gathered by an agency, contractor, or
additional sources. We intend for this plan to be informative, useful, accessible, and continue to
improve through time. While the SECN Science Information Specialist is the primary author and
editor of this document, the involvement of end users in refining and improving these ideas is
essential. At a minimum, this document is intended for SECN staff, network park staff and
individuals, agencies and cooperators that participate in SECN programs.

This Plan (and appendices) facilitates the practice of sound information management in all new
projects while legacy data are brought up to standard and made usable as well. This Plan (and
appendices) encompasses all information products generated, as well as primary tabular and
spatial data collected as part of the 1&M Program. These data fall into five general categories:
raw data, derived data, documentation, reports, and administrative records (Table 1-2).

Table 1-2.Categories of data and information products.

Category Examples

Raw Data GPS rover files, hard copy field forms and notebooks, electronic data files from data
loggers or other digital devices, photographs and sound/video recordings, telemetry
or remotely-sensed data files, natural history voucher specimens

Compiled / derived data Relational databases, tabular data files, GIS layers, maps, species checklists and
derived data sets based on the analysis, compilation, or manipulation of other data

Documentation Data collection protocols, data processing/analysis protocols, record of protocol
changes, data dictionary, FGDC/NBIl metadata, data design documentation, quality
assurance report, catalog of specimens/photographs/GIS layers

Reports Annual progress report, final report (technical or general audience), periodic trend
analysis report, peer reviewed publications

Administrative records Contracts and agreements, study plans, research permits/applications, other critical
administrative correspondence

In order to meet 1&M programmatic goals and to ensure the utility of data and information
products into the future, it is necessary that all of the above categories are properly documented
and managed. Thus the SECN will take a holistic approach to information management,
integrating good data management practices from protocol development to data collection,
analysis, interpretation, documenting, sharing, and archiving.



Design and Layout
There are four document types being developed as part of this plan:
1. SECN Information Management and Archiving Plan (The SECN strategy for meeting the
information management goals and objectives)

2. Conceptual Object Model (A graphical representation of SECN data components and
their relationships which serves as the foundation for all decision support system
development activities)

3. Protocol-specific Guidance and Standard Operating Procedures (e.g. data analysis and
interpretation — included in protocol document or appendices to the protocol)

4. Information Management and Archiving Plan Appendices (Includes subject-specific
guidance documents such as GIS specifications, VVoucher specifications and User Guides
and Cheat Sheets such as GPS Cheat Sheets for Trimble Recon/GeoXH and Pathfinder
Office).

SECN Information Management Plan

(Overview and Strategy

Document)
Eratocol Spectiie Quidarce Information Management Plan Conceptual Object Model
Documents 5
Appendices

(Forms the foundation for
database development
with SECN protocols)

(Provides guidance specific to
one protocol rather than general
to all protocols)

(Provides specific guidance by
topic — e.g. photo management)

Figure 1-3. Hierarchy of SECN information management documents

The SECN developed this information management plan to provide the SECN strategy for
addressing information management topics, from data collection through reporting and
archiving. In addition, individual guidance documents, protocols, and standard operating
procedures are, in reality, stand-alone documents that may be provided to cooperators as needed
and may be more easily reviewed by subject matter experts based upon their area of expertise.
However, when considered together, these documents provide the foundation for SECN
information management (Figure 1-3) and provide all of the necessary information to relevant
personnel to ensure the quality, interpretability, security, longevity and availability of ecological
data and information into the future.

Review and Revisions

To ensure that the SECN Information Management Plan will meet overall program needs, the
initial version of this document has undergone a prescribed review process that included both an
internal network review (i.e., SECN staff), and a service-wide review that involved data
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management staff from other networks and the Washington Support Office (WASO) I&M
offices. Maintenance of this document will be incremental as changes are needed to reflect best
management practices and current information technologies. SECN data management staff will
be responsible for this level of ongoing maintenance.

The first few years of the implementation of this Plan will involve learning, testing, and refining.
During this period, guidance documents and SOPs will be developed and tested and refined as
needed. These procedures will then be applied to other vital sign monitoring protocols. We
anticipate that there will be some bottlenecks and their identification and elimination is an
important phase in the implementation of this plan. Goals for this period of implementation
include:

e All personnel understand the fundamentals of data management, including: file management,
documentation, quality assurance and quality control, electronic (digital) storage and archival
(non-digital) storage

e Improve data management practices by implementing the conceptual object model for
selected vital signs and beginning database development and testing prior to starting data
collection

e Develop common SOPs and guidance documents that can be used for multiple protocols

e The first vital signs monitoring protocols will be implemented following the procedures
described in this Plan and it’s appendices

Recommendations for additions or changes may be forwarded to the SECN Science Information
Specialist by any user of SECN inventory and monitoring data — park resource managers, project
managers, technicians, superintendents, external users, etc. These recommendations will be
discussed by network and park staff as needed to decide what actions to implement. Simple
changes may be made immediately in the document, while broader changes will be made during
scheduled updates to this plan (minimally every 5 years). Plan updates will be distributed to
members of the network Technical Steering Committee prior to implementation and this
document will be housed on the SECN website (http://science.nature.nps.gov/im/units/secn/).

Credits

Some materials in this section were taken or adapted from the following data management plans:
(Stevens and Entsminger 2004), (Wilder D. (Editor) 2006), (Appalachian Highlands Inventory
and Monitoring Network 2004) and (Mohren 2007).
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Chapter 2. Information Management Strategy

Collecting natural resource data is the first step towards understanding the ecosystems within
national park units. These ecosystems are evolving, as is our knowledge of them and how they
function. Raw data are used to analyze, synthesize, and model aspects of ecosystems. In turn we
use results and interpretations to make decisions about network park’s critical natural resources.
Thus, data collected and maintained by the SECN will become information through analysis,
synthesis and adaptive modeling.

Because one of the goals of the 1&M program is to base management decisions on scientific
knowledge in a rapidly changing environment, it is incumbent upon the SECN to develop tools
that allow managers to make decisions on the most recent data available from as many relevant
sources as possible. It is therefore the interpretation of the Southeast Coast Network that this
necessitates the development of a single, integrated decision support system that (a) efficiently
and cost-effectively allows for concurrent analysis of data from multiple vital signs and (b)
accommodates predictive modeling. This decision support system will also facilitate data
integration and data quality locally and will allow the network to institutionalize quality
information management practices.

NPS Policies and Information Management

National Park managers are directed by federal law and National Park Service policies and
guidance to know the status and trends in the condition of natural resources under their
stewardship in order to fulfill the NPS mission of conserving parks unimpaired for the enjoyment
of future generations. The mission of the National Park Service as described by the National Park
Service Organic Act (National Park Service Organic Act (16 U.S.C. 12 3, and 4) 1916) is:

*“...to promote and regulate the use of the Federal areas known as national parks,
monuments, and reservations hereinafter specified by such means and measures as
conform to the fundamental purposes of the said parks, monuments, and reservations,
which purpose is to conserve the scenery and the natural and historic objects and the
wild life therein and to provide for the enjoyment of the same in such manner and by
such means as will leave them unimpaired for the enjoyment of future generations™.

More recently, the National Parks Omnibus Management Act of 1998 established the framework
for fully integrating natural resource monitoring and other science activities into the management
processes of the National Park System. The Act charges the Secretary of the Interior to
“continually improve the ability of the National Park Service to provide state-of-the-art
management, protection, and interpretation of and research on the resources of the National Park
System”, and to “assure the full and proper utilization of the results of scientific studies for park
management decisions.” Section 5934 of the Act requires the Secretary of the Interior to develop
a program of “inventory and monitoring of National Park System resources to establish baseline
information and to provide information on the long-term trends in the condition of National Park
System resources.”

The NPS Management Policies (National Park Service 2006) updated previous policy and
specifically directed the Service to inventory and monitor natural systems. Furthermore:
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“The Service will:

- identify, acquire, and interpret needed inventory, monitoring, and research, including
applicable traditional knowledge, to obtain information and data that will help park
managers accomplish park management objectives provided for in law and planning
documents;

- define, assemble, and synthesize comprehensive baseline inventory data describing the
natural resources under NPS stewardship, and identify the processes that influence those
resources;

- use qualitative and quantitative techniques to monitor key aspects of resources and
processes at regular intervals;

- analyze the resulting information to detect or predict changes (including
interrelationships with visitor carrying capacities) that may require management
intervention and provide reference points for comparison with other environments and
time frames; and

- Use the resulting information to maintain — and, where necessary, restore-the integrity of
natural systems.”

Together, these goals will 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.

NPS-75 and Integration

The vital signs prioritization process used by the SECN is described in detail in Appendix 4 of
the SECN Vital Signs Monitoring Plan. Vital signs were selected to take maximum advantage of
ongoing monitoring efforts being conducted by parks within the network and partnering agencies
throughout the region — while meeting high ranking monitoring objectives at all parks. This
approach of developing an integrated monitoring program has been stressed in NPS policies
(particularly NPS-75) and was identified as a core requirement of the Network’s information
management strategy based on the SECN information needs assessment (DataLOGIC, Inc.
2005). The SECN has identified four levels of integration through its planning process:

e Integration among vital signs — NPS-75 provides examples and suggestions for ways 1&M
program managers can view data from multiple vital signs to assess, model, predict, or
interpret patterns in data across space and time.

e Integration among parks — Integration of data from multiple parks into unified data sets
allow for Network-wide roll-ups and within network comparisons.

e Integration with partnering agencies — NPS-75 encourages integration with other agencies
in two manners: through leveraging efforts with other agencies that monitor similar resources
and by sharing data in standardized multi-agency formats (e.g. STORET).

e Programmatic Integration — Monitoring data can be analyzed and reported in many ways
depending on the target audience and intended use of the data. Only by linking findings and
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predicted outcomes to prescribed actions can the Network’s activities become fully
integrated with other aspects of park management (e.g. planning, law enforcement,
interpretation, and performance management).

Data integration among key stakeholders (including NPS, universities, state agencies, other
federal agencies and non-profits) is and will continue to be critical to the success of the NPS
Inventory and Monitoring Program. This chapter of the SECN Information Management and
Archiving plan describes the integrated planning approach used by the network in support of
vital signs monitoring and information management. Recommendations and implementation
strategies for the development of an integrated decision support system are also described.

Information Needs Assessment

The SECN utilized a systems planning approach called an information needs assessment (INA)
that was adapted from Roger Tomlinson’s “Thinking About GIS: Geographic Information
System Planning for Managers” (Tomlinson 2003) and facilitated by DataLOGIC, Inc. through a
contract with the SECN. The information needs assessment integrated SECN vital signs
monitoring planning with its information management planning efforts. The purpose of the INA
was to discuss SECN high-priority monitoring objectives to determine what monitoring data
were needed or desired to answer those objectives and how that data would be gathered and
analyzed according to the recommendations of subject matter experts assisting with long-term
monitoring protocol development. By combining the information management planning and the
protocol development process, the INA helped develop the data and information requirements
that are essential to support the SECN inventory and monitoring program, missions of network
parks, as well as addressing specific end-user requirements pertaining to long-term monitoring.

The SECN INA scoping meetings brought together subject matter experts and NPS end-users to
develop ‘protocol templates’. These protocol templates define monitoring objectives of interest
and make recommendations on data collection needs and techniques, analysis methodology, and
reporting requirements by following a structured documentation process. Topics covered for
each protocol template include the following components: title, narrative summary, sampling
design elements, data / information required, steps required to make the information product,
map requirements (spatial data requirements), tabular data requirements, charts/graphs or other
visual displays of results, reporting requirements, frequency of creation and use for protocol
outputs, relevant legal or policy issues, cost estimates and any additional notes or comments not
covered previously. For detailed information about protocol templates or other aspects of the
information needs assessment, please refer to the project’s final report which is available at
http://science.nature.nps.gov/im/units/SECN/docs/SECN_INA-MODEL_FULL REPORT.pdf.

As a collection, these protocol templates begin to define the data and information requirements
of the SECN 1&M program — which are synthesized graphically in the SECN conceptual object
model. The overall INA process and project outcomes are depicted below (Figure2-1).
Application of the results and recommendations from the INA process will be discussed in the
remainder of this section.
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Figure 2-1. Information needs assessment process and project outcomes

Conceptual Object Modeling

In order to build a decision support system that meets SECN information management goals, the
first step is to develop a solid understanding of what the SECN vital signs monitoring program
entails. Through the INA process described above, SECN staff gained an understanding of the
day to day actions that potential decision support system users need to perform and the type of
information they need in order to do their jobs. Object-Oriented Data Modeling, or simply Object
Modeling, refers to the process of identifying these actions and organizing them into a series of
logical components that represent real-world entities that are familiar to users. The result of this
process is known as an object model. An object model is software independent, free of database
details and focuses on capturing the information needed to accurately express the universe of
data objects needed to support a program (in this case the SECN long-term monitoring program).

Using an object-oriented approach helps produce a better understanding of SECN programmatic
requirements, which results in a more understandable database design and leads to systems that
more closely match user’s needs and expectations. However, it is important to keep in mind that
an object model is not the same thing as a database design. An object model is intended to
produce a conceptual representation of the data objects that potential users of the system interact
with, whereas a database design is an implementation of the model that provides a means of
creating, storing, and working with (reporting on) the objects in the model.

Model Element Definitions

The object model is a logical representation of real-world entities, or data objects. An object is
any item that has an identity, structure, or behavior. In a conceptual model, an object can be a
tangible, physical “thing” (e.g. fish specimen), an activity such as a sampling event, or even
something that is more of a concept (e.g. data analysis).
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There are three different types of objects included in the model:

Reference Objects — Reference objects are objects that are an integral part of the
model but are generally not maintained by the SECN. They may be datasets that Reference
are obtained from other outside agencies on an ongoing basis, or they may be Object
maintained by other groups or departments within the NPS. These objects are
generally displayed in the model without any associated properties.

Data
Collection
Object

Data Collection Objects — Data collection objects are objects that are primarily
related to actual field data collection activities, or other data gathering operations
performed by the SECN in support of the Inventory and Monitoring Program.

Analysis Objects — Analysis objects are objects that result from some sort of
analysis; most likely an analysis performed using data collection and/or
reference objects as inputs. They are similar to data collection objects in that
they are generally performed by the SECN as opposed to other outside agencies.

Analysis
Object

When developing or reviewing an object model, it is important to consider the concept of object
inheritance. Inheritance deals with how properties are assigned from one object to the next.
Obijects of similar types are grouped in the model so that certain objects can be defined as special
cases of a more general entity; through this grouping, objects share common properties within
the group. Through inheritance, sub-objects (yellow ovals) automatically inherit the properties of
their parent object(s) (reference, data collection or analysis objects, described above) in the
model hierarchy. Inheritance between objects in the model is indicated by a blue arrow
‘inheritance’ line. Aggregation is used to represent a compilation of objects, indicating that one
object is created through a process of evaluating one or more properties from an aggregate
collection of other objects. In the current version of the SECN model, only one object is depicted
as having an aggregation relationship with other objects — the Population object, which is created
by evaluating aggregate properties of various plant, fish or wildlife individuals. An aggregation
relationship between objects is shown in the model using a purple diamond-end arrow
‘aggregation’ line.

SECN Object Model

The object model presented in this document is not a static model; rather it is subject to growth
and change over time as protocols are further developed, new objects are identified and existing
objects become more refined. A large format version of the object model is available on the
SECN website (http://science.nature.nps.gov/im/units/SECN/docs/NPS_ObjectModel_Final.jpg).
A simplified version (the complete model without the properties) is presented here (Figure 2-2)
to demonstrate the breadth of material covered in the model. It is important to keep in mind that
no attempt has been made to create an exhaustive, all-inclusive list of objects and properties. The
objects in the diagrams represent key components that were identified during the INA process to
help support the needs of the SECN user group and are intended as a stepping-off point for
further future development. In some cases, objects have been identified and added to the model
as placeholders, often without properties, to represent examples of the type of objects that may
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exist at that level; the model is not meant to imply that the objects shown are the only ones that
may exist at any particular level.

Descriptions of each component (e.g. water, landscape dynamics, archives and specimens, etc.)
of the SECN conceptual object model are included in the INA project final report (DataLOGIC,
Inc. 2005). This report is available on the SECN website
(http://science.nature.nps.gov/im/units/SECN/docs/SECN_INA-MODEL _FULL_REPORT.pdf).
For the purposes of the SECN information management and archiving plan, it is important to
note that the SECN object model is a conceptual representation of the entire spectrum of data
required to support the SECN vital signs monitoring program and along with the SECN
monitoring protocols, forms the roadmap for the SECN decision support system and application
development.
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Figure 2-2 SECN simplified conceptual object model



Strategic Application of INA Results

The information gained during the scoping workshops and the conceptual object model will
serve as a foundation for future 1&M development activities. Figure 2-3 illustrates how the
object model can be used to help develop the SECN decision support system and how the
protocol development process can be used to enhance detail within the model.

7
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Figure 2-3. Roadmap for SECN database and application development

Following the protocol development process, properties of objects that need to be collected,
stored and managed for that protocol, as well as the relationships between these objects, will be
determined. Objects may behave differently for different protocols; for example, there may be
certain properties of an object that are required for all protocols, while other properties may be
required for some protocols but not for others. This information will be directly useful for
designing and developing the physical database storage requirements necessary to support the
information needs of the various protocols. In addition, the model will be used in conjunction
with the protocols and database design to develop future software applications that can be used
to retrieve, store and manage data in the database.

Protocol testing and implementation will be ongoing over the next few years. Initial database
development work has begun in Microsoft Access, following the general design guidelines
developed by the National Park Service Inventory and Monitoring program and working within
the Network’s conceptual object model framework (described above). Even though the original
database development began in MS Access as individual, stand-alone databases, this
development process has proceeded within the framework of the network’s conceptual object
model — making the transition to a long-term, client-server solution much smoother. In other
words, this incremental development process will allow databases to be implemented and added
to the decision support system over a period of years without encountering many common
problems that result from a lack of data management planning (Table 2-1).
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Table 2-1. Summary of Lessons Learned from the SECN INA Project

Disadvantages of stand-alone Advantages of integrated system and lessons learned from
systems: INA:

Lack of standard and uniform data Data collection is included in the planning and protocol specification stages.
collection and recording procedures Training for consistent data collection is paramount.

High potential for data quality The conceptual object model provides a clear map for eliminating data
problems, especially due to data redundancies and an integrated system encourages an implementation
redundancy requiring singular storage of data. The protocol specifications should include

data quality assurance procedures.

Inhospitable for data sharing and An integrated system could be made widely accessible online. Partners could
accessibility provide and access the networked data resource.

Difficult to learn and interpret results Seldom are single parameters sufficient to conduct data analysis. Many

from disparate systems ecological studies require the incorporation of data from multiple fields of

study during analysis and interpretation (e.g. water quality data, weather data,
and site condition data).

In addition, user acceptance is critical for the success of any information
system and the conceptual object model provides the logical basis for a
system that matches real-world needs. Users can learn a small set of
reporting and interpretive techniques on an integrated system that will
transfer across multiple monitoring scenarios.

Extra long-term costs associated with An integrated system may require a longer planning process but applying a

all of the above conceptual object model has been proven to improve systems design,
accelerate development and lead to smoother deployment of applications in
the long run.

Ultimately, a successful inventory and monitoring program is challenged with preserving the
data of the past while accommodating the dynamic demands of the present and the future. The
INA planning process has resulted in a structured, yet adaptable, conceptual object model that
provides a solid foundation for meeting those challenges. The conceptual object model will
evolve as it is enhanced through use and application while consistently offering value as a
baseline tool. The INA process also provided considerable support for creating an integrated
information management system for natural resource monitoring rather than multiple stand-alone
databases that each address particular monitoring objectives. This concept is further supported by
NPS-75:

“Development of an effective data management and Decision Support system is
an essential part of the monitoring design process.” .... ““To facilitate analysis
and application of data to management issues, it is important that there be one
integrated data management system, rather than separate programs for each
component.”

Implementation

The network will be developing or adapting existing protocols for 10 vital signs over the next
few years as well as developing 10 set of Standard Operating Procedures (SOP’s) to support
those vital signs that involve acquiring data from existing sources (e.g. air quality, weather and
stream flow data) as presented in Table 2-2. All of these protocols and SOP’s must be
accommodated by the SECN decision support system. This is particularly important because we
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are not only interested in the status and trends of individual vital signs, but we are also interested
in being able to put this information into context and say something about the health of the
ecosystem as a whole. Thus, over the long term stand-alone MS Access databases would not be
robust enough to meet our needs and the network will begin migrating any existing databases
and developing new databases to SQL Server as soon as is practical. Finally, reporting and data
dissemination are two crucial aspects for the success of the 1&M program, which also must be
supported by the SECN decision support system.

Table 2-2. Vital Signs to be monitored by the Southeast Coast Inventory & Monitoring
Network. [+ - Vital Signs for which the Network will develop protocols and implement
monitoring using funding from the Vital Signs or Water Quality Monitoring programs; @ -
Vital signs that are monitored by a network park, another NPS program, or by another
federal or state agency using other funding. The network will collaborate with these other
monitoring efforts; € - Monitoring deferred]
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Chapter 3. Data Stewardship Roles and Responsibilities

The collection of natural resource information is often a costly and complex process involving
many people. As more people become involved in a project, the likelihood of miscommunication
or misunderstanding between project members increases. In addition, as project participant roles
become increasingly specialized, the need for well-defined roles and responsibilities becomes
crucial to the success of the project and the quality of data and information produced. Thus the
concept of data stewardship really encompasses people and organizations in addition to the data,
hardware, software, and custom applications that are collected or used within the confines of a
particular program. In order to ensure quality data collection and stewardship throughout a long-
term monitoring protocol implementation, a collaborative approach among several key groups of
people is required.

This chapter discusses comprehensive information management roles and responsibilities that
generally apply to all Network activities. It is important to understand that each long-term
monitoring protocol contains specific instructions for assignments and tasks that are project
specific, but still fall within the overall data stewardship framework. All personnel involved in
long-term monitoring programs are responsible for knowing and understanding their individual
roles and responsibilities for data stewardship and for knowing how their activities fit into the
larger scope of data stewardship. To that end, this section is devoted to defining programmatic
roles and responsibilities as they relate to data management and stewardship.

e ARole is a function or position (e.g. Science Information Specialist, Program Ecologist)
e A Responsibility is a duty or obligation (e.g. verify data entry, document database)

Programmatic Roles and Responsibilities

A typical data set within the inventory and monitoring program is collected, handled, viewed, or
managed by most or all of the people serving in the roles (jobs) listed in Table 3-1. These roles
are divided into park, network, regional and national focal areas to illustrate the integration of
SECN data stewardship activities through the wide range of stakeholders as well as the
complexity of comprehensive data stewardship in support of long-term programs. The roles and
responsibilities listed in Table 3-1 are not all-inclusive and in many cases a single position is
expected to perform the duties for multiple roles. Clear instruction (through protocol and SOP
development) and communication among involved personnel is critical to the success of long-
term monitoring programs. Learning, understanding, and acting on the responsibilities listed for
all categories of data stewardship can help prevent the vital aspects of information management
from being overlooked or under-funded.

When monitoring protocols are implemented through contract and/or cooperative agreement, the
cooperator becomes a key person in the development and documentation of quality data. Only
through collaboration with NPS staff, is it possible for cooperators to provide the proper
information required by the SECN, in a format that meets the needs of NPS users and
documented in a way that ensures the usability of that information in the future. In this case, the
cooperator and a NPS staff member(s) work together and assume the roles and responsibilities
described in Table 3-1. However, in this situation where the field crew leader and crew are one
step removed from core NPS staff, communication becomes even more vital to project success.
Meetings between cooperators, NPS program ecologists and the science information specialist
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are necessary to ensure that everyone understands all aspects of a protocol, what data are
collected and how the data are being recorded and documented. Failure to establish
communication among these groups will almost guarantee that programmatic goals are not met
and/or that data will not meet program requirements or user needs.

Table 3-1. SECN roles and responsibilities for data stewardship.

Role

Data Stewardship Responsibility

Network Roles
Field Crew Member
Field Crew Leader
GIS Specialist or Data Technician
Remote Sensing Specialist

Program Ecologists

Science Information Specialist
(Data Manager)

Database Programmer

Park Roles
Field Crew Member
Learning Center GIS coordinator

End Users (e.g. managers,
scientists, interpreters, public)

Park Curator or Museum
Specialist

Information Technology
Specialist

Regional Office Roles
Regional GIS Coordinator

Information Technology
Specialist

National Roles
&M Data Manager (National)

Collect, record, and verify monitoring data
Supervise crew and organize data
Acquire data sets from external sources. Process and manage data

Acquire data sets from external sources. Process and manage data.
Integrate spatial data and develop network sampling framework with program
ecologists

Oversee and direct data collection operations following standard operating
procedures and protocols, including data management.

Identify, justify and document “outlier” data.

Apply standard statistical methods to develop sampling designs and analyze
data

Oversee all aspects of specimen acquisition, documentation and preservation.
Interpret and report findings.

Ensure inventory and monitoring data are organized, useful, compliant, secure,
and available.

Ensure inventory and monitoring data and information products meet Network,
NPS and DOI standards.

Oversee archival of related field documents and resultant reports as appropriate.
Develop network databases within the NRDT and SECN conceptual object model
framework

Develop “front-end” applications to facilitate the rapid entry and quality control
of monitoring data

Work with network Ecologists and Science Information Specialist to facilitate
data querying and reporting for different end-user groups

Collect, record, and verify monitoring data
Support park management objectives with GIS needs

Interpret information and use Information products to inform management
decisions

Identify new information product needs and inform the scope and direction of
science information product development

Coordinate curation and archival processes with network Ecologists and
Science Information Specialist

Maintain specimens and archives as appropriate.

Provide IT support for hardware, software and networking

Update regional GIS catalog with published SECN data sets

Provide central repository data for relevant park, regional, and national GIS data
sets and accompanying metadata documentation

Provide IT support for hardware, software and networking

Provide service-wide database availability and support

24



Program ecologists, the science information specialist, database programmer and GIS specialist
comprise the central data management team for vital signs monitoring protocols. Because of the
collaborative nature of information management, communication among these positions is
essential to meeting program goals. The following section and Figure 3-1 outline the individual
and shared responsibilities of each role.

Program Ecologist — The program ecologist coordinates the efforts of all involved personnel to
ensure that protocols are developed to meet the information needs of the overall I&M program
and resource management decision makers. Typically, they are the primary point of contact for
information and are responsible for coordination and supervision of all phases of data collection
(including training, data entry, and monitoring quality assurance procedures). Their active
involvement in information management helps determine the quality and utility of data collected,
integration with other protocols implemented by the Network and the overall success of the
inventory and monitoring program.

In addition, the program ecologist works closely with the science information specialist to:

e Develop and implement quality assurance and quality control procedures

e ldentify training needs for staff related to data handling procedures, quality control measures,
and database software use

e Coordinate the design of field data forms and the user interface for the project database

e Develop certified data criteria and certify data. Provide documentation to accompany the
dataset for appending the newly certified data into the SECN master database

e ldentify sensitive information that requires special consideration prior to distribution

e Provide project documentation, original field data, databases reports and summaries, and
other products related to the project to the science information specialist for archiving

e Create data summary procedures to automate transforming data into meaningful information
e ldentify and prioritize legacy data for conversion to desired formats

e Increase the accessibility and interpretability of existing natural resources information

Network Science Information Specialist and Database Programmer — The science
information specialist plays a vital role as coordinator and facilitator by creating and maintaining
data infrastructure and standards, and by communicating the goals of information management to
the broader user group. The database programmer develops databases, front end applications and
reporting tools to securely house and provide access to SECN data and information resources.
The science information specialist and database programmer work closely together to develop
and implement information management strategies to facilitate timely access to high quality,
documented data and information. They also have close working relationships with cooperators
and network staff to develop databases and ensure data are properly recorded and stored — and
work with park staff and other information users to make sure that data are made available and
usable to all necessary personnel.
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In addition, the science information specialist and database programmer will work closely with
program ecologists to:

e Define the scope of the protocol data, refine object model to reflect and integrate data objects
and properties into the integrated decision support system design

e Become familiar with how data are collected, handled and used
e Develop and implement quality control and quality assurance aspects of protocols

¢ Identify elements that can be built into the database structure to facilitate quality control,
such as required fields, range limits, pick-lists and validation rules

e Create a user interface that streamlines the process of data entry, review, validation, and
reporting

e Ensure that protocol documentation is complete, complies with metadata requirements, and
enhances the interpretability and longevity of programmatic data

e Ensure proper archiving of materials (e.g. protocols, SOP’s, data sheets, data, information
products, etc.)

e Reviews data being submitted as master (certified) data prior to appending these data into the
SECN master database

e ldentify and prioritize legacy data for conversion to desired formats

Science Information
Specialist

Program Ecologist
Joint
Responsibilities

« Project oversight

= Supervise data entry,
verification & validation

* Project documentation

« Generate products

« Point of contact

for data content

and quality

* Develop and support
information management
system

« Integrate protocol
data with other network
programs

* Ensure compliance
with standards

* Improve accessibility

and transparency

* Provide training

and support

= Determine scope
of protocol data
and products

« Data maintenance

« Catalog and post
data and metadata

* Protect sensitive

information

Figure 3-1. Core data stewardship responsibilities of program ecologists and science
information specialists
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GIS / Remote Sensing Specialist(s) — The GIS and remote sensing specialists manage spatial
data themes associated with network inventory and monitoring projects, as well as other spatial
data related to the full range of park resources. They incorporate spatial data into the GIS. They
also maintain standards for geographic data and are responsible for sharing and disseminating
spatial data throughout the network.

The GIS and remote sensing specialists will work in collaboration with program ecologists,
science information specialist and database programmer to:
Determine the spatial data and analysis needs for the program and/or individual protocols

e Develop procedures for field collection of spatial data including the use of GPS and other
spatial data collection techniques

e Display, analyze, and create maps from spatial data to meet program objectives
e Properly document data in compliance with spatial metadata standards

o Create relationships between spatial and non-spatial data and integrate GIS applications with
the network decision support system

e Establish and implement procedures to protect sensitive spatial data according to program
needs

e Develop and maintain an infrastructure for metadata creation and maintenance and ensure
metadata are created and comply with national and agency standards.

Data Stewardship

The Natural Resource Challenge states that collaboration among the National Park Service, other
public agencies, universities, and non-governmental organizations is necessary to effectively
acquire, apply, and disseminate the scientific knowledge gained in parks (US Department of the
Interior, National Park Service 1999). The Inventory and Monitoring Program encourages
coordination among participants at all levels to help ensure that data collected by NPS staff,
cooperators, researchers and others are entered, quality-checked, documented, analyzed,
reported, archived, cataloged, and made available for management decision-making, research,
and education.

Keeping track of data throughout its lifecycle is the shared responsibility of everyone involved in
a long-term monitoring program. This, in essence is data stewardship. Data stewardship is a
principle of mutual accountability rather than a particular job for one individual. The importance
of data stewardship must not be understated — and the degree of success with which it is
implemented will have direct bearing on the quality and utility of data and information products
developed by the Network.

Successful data stewardship requires that all people involved in Network activities learn and
understand the expectations for continuous information management AND be accountable to
perform the duties required to meet these expectations. This requirement is equally important for
network and park staff, as well as contractors or cooperators. All personnel involved in protocol
implementation receive training, briefings, materials and additional regular communication about
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data stewardship from supervisors, program ecologists and information management personnel
to promote the appropriate level of understanding about how these efforts relate to park and
network management objectives, NPS and Department of the Interior policies, and other federal
government requirements.

Internal Coordination

The SECN Science Information Specialist works with national Inventory and Monitoring
Program data management staff and regional information management personnel to maintain
awareness and involvement in service-wide and regional databases, data management policies
and guidance and information technology (IT) policies and security issues. The Network science
information specialist works locally with Network personnel, park staff, regional and park IT
staff to promote and develop workable standards and procedures that result in integration and
availability of data sets.

Key contacts for the Network science information specialist include park GIS specialists and
resource management staff and the program ecologists for each monitoring protocol. Regular
communication among these personnel leads to common understanding and better
synchronization of information management activities. Park and Network staff coordinate on
resource information management using a variety of methods, including personal visits, phone
calls, email, joint meetings and training sessions, as well as the meetings and work of the
Network’s Technical Steering Committee and Board of Directors. The development of Network
planning materials (including this document), inventory study plans, monitoring protocols,
guidance documents, standard operating procedures, and user guides/cheat sheets includes
involvement and input from park scientists and resource management staff. In addition, data
managers throughout the Program regularly coordinate with each other and national program
staff via national meetings, conference calls, workgroups, a listserv, web sites, and informal
communication. In addition, the SECN decision support system builds upon the considerable
resources developed by the service-wide Inventory and Monitoring Program to store and
disseminate data to a wide range of user groups (please refer to chapters 4 and 9 of this document
and in the appendix: Data Dissemination: Internet and Intranet Resources for additional
information). This model of cooperation using available resources and strong communication is
effective in the National Park Service and can be productively applied across administrative units
of the organization.

External Coordination

Based on lessons learned from other networks and other Agency partners, the SECN information
management program focuses on the integration of information management systems both within
the Network and between the Network and its partners. In support of this strategy, the SECN
conducted a comprehensive information needs assessment which involved key stakeholders
within and external to the National Park Service. The outcomes of these scoping meetings are
presented in detail in Section 2 and through the INA project final report on the SECN website:
http://science.nature.nps.gov/im/units/SECN/docs/SECN_INA-MODEL_FULL_REPORT .pdf.

The needs assessment promoted data integration within and across agencies, jump-started
protocol and application development, and fostered long-term partnerships among stakeholders.
In addition, data integration among key stakeholders (including NPS, universities, state agencies,
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other federal agencies and non-profits) is and will continue to be critical to the success of the
NPS Inventory and Monitoring Program. This focus on internal and external data integration
within the SECN will continue into the future of the long-term monitoring program. A list of past
and current contacts and contributors to long-term monitoring — relevant to SECN parks
maintained in Appendix 3 of the SECN Vital Signs Monitoring Plan.

Credits

Some of the materials in this section were taken or adapted from materials developed from the
following data management plan: (Daley 2005).
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Chapter 4. Information Technology Infrastructure and System
Architecture

The ultimate measure of success for the SECN 1&M information management program is to
supply quality information in a timely manner to a wide-range of stakeholders (e.g. NPS
personnel, scientists, and the public) with variable end-uses. The most common method for
delivering data and information to stakeholder communities is through data/information
clearinghouses. Clearinghouses facilitate one-stop shopping through the internet and provide a
mechanism for searching, browsing and downloading or requesting information at the
convenience of the user. Typically the data or information products provided directly through
clearinghouses are “snapshots” that do not change. These static information products and data
sets will be stored in national level systems already developed for such purposes or on the SECN
website. Through the use of metadata, these clearinghouses also facilitate data discovery by
external users who may then request access to the data from its originator.

This section discusses the components of the information technology infrastructure and system
architecture needed to store data and information and also deliver it to SECN stakeholders. The
term infrastructure refers to the network of computers and servers that decision support systems
are built upon. The term architecture refers to the applications, database system, repositories and
other software tools that together make up the SECN information management system.

IT Infrastructure

SECN relies heavily upon national, regional, and park IT personnel and resources to maintain its
computer infrastructure. This includes, but is not limited to: computers, servers, other related
hardware, software installation and support, email administration, security updates, virus-
protection, telecommunications, computer networking, and server backup services. The network
staff will incorporate and follow NPS IT policies, standards, procedures and guidelines available
from the Office of the Chief Information Officer and/or Regional IT division.

The SECN IT infrastructure needs to support these required functions:

e Provide a central repository for SECN master data sets
e Provide access to SECN master data sets across multiple network and park offices
e Support working data sets for local analysis and other computing needs

e Support data collection efforts and quality assurance (QA) and quality control (QC)
procedures

e Provide a means for uploading SECN data to national clearinghouses (e.g. STORET) and for
downloading data from national clearinghouses (e.g. National Climatic Data Center)

e Support desktop and intranet applications

e Provide security, stability, and backups

Servers support five primary types of functionality for network information management
activities: files, data files, databases, applications, and the internet.
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File Servers — File and data file servers work similarly to a personal computer hard drive, but are
located on a server to facilitate backup and file sharing and are often referred to as ‘network
drives’. Users may have their own personal drive space or a set of directories on a shared,
network drive. Data file servers are read-only repositories of data files. The files stored here do
not change often but are accessed by a wide range of users, thus requiring a centralized storage
location. Typical examples of files stored here include: GIS data, imagery, final reports, and
other static information products. Write-access to these servers is under strict control. A contact
person monitors what is stored in this location and ensures proper archiving and documentation
(e.g. Regional GIS Coordinator is the main contact for GIS file server).

Database Servers - Database servers use enterprise (client-server) database software such as
SQL Server which provides greater performance and support to a larger group of users than can
be provided by stand-alone database platforms such as MS Access. Databases on these servers
store and manage the network’s core / master data sets. Therefore write-access to database
servers is under strict control by the SECN science information specialist and/or regional IT
staff. The conceptual object model described in Chapter 2 of this document provides the
framework for the SECN decision support system. The SECN master database will be housed on
the SECN server in the Southeast Regional Office in Atlanta.

Application Servers — Application servers provide the “user-interface’ or “front-end’ for
accessing the network’s data and are typically stored on a separate physical server from the
database server. Application development provides support for data queries, analysis, and
reporting functionality and will continue to grow and develop over time. Application servers may
also be internet servers, described below.

Internet Servers — Internet servers provide access to applications and files via the internet,
subject to security restrictions. Special software such as ColdFusion and ArcIMS may be used on
internet servers for dynamic webpage development and interactive internet mapping
respectively.

The infrastructure used by the SECN takes advantage of and builds upon existing infrastructure
established at the park, regional, and national level. The infrastructure is maintained by park,
regional and national IT specialists, who administer all aspects of system security and backup.
Figure 4-1 illustrates the server relationships between the park, regional and national levels
(although only parks housing SECN network staff are shown to simplify the diagram).
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Figure 4-1. SECN & national information management infrastructure

SECN System Architecture

SECN staff offices are currently located at the Southeast Regional Office (Atlanta, GA),
Cumberland Island National Seashore (St Marys, GA), and Fort Sumter National Monument
(Charleston, SC). The Southeast Regional Office (SERO) location is considered the primary
location (from an IT perspective) because it is co-located with regional IT staff. Therefore, the
SECN master database will be located and administered out of SERO. Additionally, the
placement of the master database server at SERO allows for protection from likely catastrophic
events (e.g. hurricanes).

The results of the INA (described in Chapter 2 of this Plan), strongly supported the development
of a single, integrated decision support system design — rather than individual, stand-alone
databases that address particular monitoring objectives. The conceptual object model (Chapter 2)
combined with SECN long-term monitoring protocols and supporting SOP’s; serve as the
foundation for database and application development that will ultimately form the SECN
decision support system. Database development began in MS Access but is currently
transitioning to SQL server as long-term monitoring protocols are entering full implementation.

Even though the original database development started with MS Access as individual, stand-
alone databases, this development process has proceeded within the framework of the network’s
conceptual object model — making the transition to a long-term, client-server solution much
smoother. In other words, this incremental development process will allow databases to be
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implemented and added to the decision support system over a period of years without
encountering many common problems that result from a lack of data management planning
(Table 2-2). Regardless of platform, the major data management efforts supported by the SECN
decision support system include:

e Collect or acquire data (field work, download data, etc.)
e Archive raw data (both digital and physical materials)

e Enter and/or import data

e Verify and validate data

e Produce documentation

e Archive certified data and documentation

e Integrate project data with external (reference) data

e Summarize and analyze data and produce reports

e Archive data and information products

e (Catalog data and information products

Details regarding SECN database development planning and implementation are provided in
Chapter 12 of this plan.

Network Level Information Management Applications

The Natural Resource Database Template (NRDT) provides the foundation for database
development for each Network’s long-term monitoring protocols. The NRDT is a flexible, core
table structure for relational database development in MS Access (but easily replicated in SQL
server) that promotes the standardization of inventory and monitoring data storage service-wide.
This relational database can be used as a standalone database or in conjunction with the GIS
software (e.g. ArcGIS) to enter, store, retrieve, and otherwise manage natural resource
information. The NRDT was developed by the Inventory and Monitoring program and has
evolved over time to its current version VV3.2. This development process has been led by NRDT
users via an active NRDT user board and is supported by staff at the Washington Support Office.
The NRDT integrates with other 1&M data management tools, including Geographic Information
System (GIS) tools and data, the NPS GIS Committee Data Layers Standard and the NPS
Metadata Profile. The current policy is that inventory and monitoring-related databases designed
by 1&M networks after January, 2006, should follow these minimum conventions whenever
possible.

A database complies with NRDT standards if the core mandatory tables, fields, relations, and
naming conventions are used. These core tables are: thl_Locations, tbl_Events, and
tbl_DB_Meta and tbl_DB_Revisions. Detailed documentation on the development strategy
behind the NRDT is available online at http://science.nature.nps.gov/im/apps/template/index.cfm
and will not be discussed in detail here. In general, however, the basic, recommended tenants of
the tbl_Locations and tbl_Events were followed as described in the NRDT Version 3.2
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Documentation. For example, all fixed locations are stored in one table (tbl_Locations), all data
locations are stored in a second/equivalent table (tbl_Data_Locations), and events are defined as
a place visited for sampling and are linked to a single record in tbl_Locations (e.g. sampling
point, gauging station, permanent/fixed station, etc.). These concepts are reflected in the SECN
Conceptual Object Model, Common Elements component which define concepts that are
standard to most or all long-term monitoring protocols. The Common Elements component is
included below in Figure 4-2.
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Figure 4-2. Common Elements component of the SECN Conceptual Object Model.

In the conceptual object model, the green hexagons are data collection objects — reflecting data
that are collected by SECN (or cooperators) in support of long term monitoring protocol. The
objects depicted in the Common Elements component mirror the standard core tables described
in the NRDT documentation — although details may be slightly different given that the object
model was last updated prior to the development of the latest NRDT documentation. As the
object model is updated over the next few years, the common elements component should reflect
the standard, core tables of the NRDT along with some additional standard lookup tables and
analysis techniques used by the SECN. For example, the following mappings will be rectified
and (perhaps) expanded upon: Sampling Event (tbl_Event), Sample Location (tbl_Location and
tbl_Data_Location), Collector (tlu_Contacts), and so forth. The field data (or protocol specific
data) will be captured in the remaining components of the SECN conceptual object model: Air,
Weather and Climate; Archives and Specimens; Biota; Ecosystem Patterns and Process; Geology
and Soils; Landscape Dynamics; and Water. The next major revision to the object model is
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expected to occur in Fall/Winter of FY09 as the content of current databases are updated within
the model and work planning for ongoing database development needs occurs.

National-level Application Architecture

One of the primary goals of the NPS 1&M Program is to make existing and new natural resource
information more available and useful to a wide variety of potential end-user groups in order to
facilitate natural resource management, research and education. To that end, the NPS Natural
Resource Program Center (NRPC) and the &M Program are continually developing and
implementing a national-level, programmatic information management framework. NRPC and
I&M staff are in the process of integrating current applications into one standardized web portal.
Thus, the current natural resource data management framework is in transition, but will be
accessed following the general procedures depicted in Figure 4-3, below. Descriptions of the
individual information management systems (below) will be updated as this transition to a single
data portal is put into practice — but currently reflect the existing status of these applications, not
the anticipated outcome of this transition process.

Add

Catalog and
Upload Data | Logout
Enter NR

Data Portal Edit

ot ! Select Search '
e _ Criteria | l Product(s)

Figure 4-3. Model of the national level application architecture

National Level Information Management Applications

The Integration of Resource Management Applications (IRMA), described above, refers to a
formal process approved by NPS and the Department of the Interior, not an application.
However, the IRMA process will facilitate the development of an application that will: eliminate
redundancy of selected natural resource data and information systems; provide a single sign-on
to access multiple data systems for adding, editing and retrieving records; and provide a common
interface (e.g. data portal) based upon an extensive user needs assessment that promotes
collaboration between users and developers. NPSp