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Introduction

The National Park Service manages approximately 83 million acres throughout the United States, lands that include some of the most spectacular natural wonders of the world.  Preserving those resources is a major reason why the National Park Service was established.  The National Park Service then, can be viewed as an organization with a natural resource protection mission.   To accomplish that mission, the agency must gather information, conduct operations and activities, and implement actions commensurate with the needs for resource management and protection. This collection of information needs, operations, activities, and actions can be thought of collectively as the natural resource “business requirements” for the agency. 

While a primary responsibility of the National Park Service is to protect park resources, that responsibility goes hand-in-hand with another responsibility to interpret and convey to the general public each park’s contribution to the nation’s values, character, and experience. In addition to preserving and protecting the nation’s natural resources, the Service is also charged with providing for the public use and enjoyment of those resource for the present and future generations.  Thus, the National Park Service has both a resource protection and a resource use mandate. Some have expressed concerns that these mandates may be contradictory and the agency’s resource protection efforts could preclude attainment of its public use objectives.  Because of these dual mandates, the business requirements for the Service are extremely complex and must be defined in three major dimensions:  scientific, socio-economic, and political. 

Possessing a clear understanding of its business requirements and having an information management infrastructure in place that provides decision-makers with timely information commensurate with those requirements is essential for any organization to meet its obligations to its customers or clients.  In that context, the National Park Service is no different than any other private or public enterprise.  The basis premise for this document is that the effectiveness of many natural resource stewardship functions (e.g. planning, decision-making, management actions) carried out by the National Park Service could be improved through a better definition of agency business requirements and by making improvements to its information management efforts. The following sections briefly describe some of the arguments that tend to support that belief.

Agency Policy and Legislation

Mission Statement

The mission of the National Park Service, as defined by the National Park Service Organic Act of 1916 is “…to conserve the scenery and the natural and historic objects and the wildlife 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.”  As stewards of the Nation’s natural and cultural heritage, the National Park Service is mandated to know what and where the resources are, their current condition, and how to maintain, restore, and protect them, where necessary.  Armed with such knowledge, the Service is required to take actions needed to restore, preserve, and protect these precious, often irreplaceable resources. 

The requirements outlined in the National Park Organic Act are also incorporated into current National Park Service Management Policies that state:

“The National Park Service will assemble baseline inventory data describing the natural resources under its stewardship and will monitor those resources at regular intervals to detect or predict changes.  The resulting information will be analyzed to detect changes that may require intervention and to provide reference points for comparison with other, more altered environments.”  

Federal Legislation 

While the National Park Service Organic Act of 1916 defined the broad mandates and responsibilities for the Service related to natural resource management and protection, recent federal legislation defines the basis upon which the Service is expected to base those resource management and protection activities. The National Parks Omnibus Management Act of 1998 imposed additional requirements by stating that:

“ The Secretary shall take such measures as are necessary to assure the full and proper utilization of the results of scientific study for park management decisions.  In each case in which an action undertaken by the National Park Service may cause a significant effect on a park resource, the administrative record shall reflect the manner in which resource studies have been considered”. 

Issue:  The National Parks Omnibus Management Act of 1998 imposes major new reporting and accountability requirements on the National Park Service. The terms of that legislation mandate that the National Park Service not only be responsible for knowing what natural resources it holds in trust and the condition of those resources, but also that the agency adopt a decision-making framework which ensures that management decisions are based on credible science.  Thus, whereas park management decisions in the past may have focused on a “preserve and protect” strategy, to comply with the Omnibus Management Act, the Service will need to adopt a management approach that takes a holistic view, recognizes complexity and interactions, and accounts for the dynamic nature and infinite capacity of park ecosystems.  A management framework will need to be instituted which is based to a greater extent on the principles of systems analysis and adaptive management.  Implementing this new decision-making framework and ensuring that the requirements of the Omnibus Management Act are satisfied will necessitate a major reexamination and possible modification of the manner in which the Park Service utilizes scientific information in its impact assessment and decision-making process.       

Strategic Planning

The Government Performance and Results Act requires federal agencies to base their efforts on the concepts of performance management by requiring them to prepare strategic plans, annual performance plans, and annual performance reports.  Accordingly, the National Park Service has had a strategic plan in existence since 1997.  The current strategic plan covers the period 2001 – 2005 and embraces 17 natural resource goals.

Natural resource goals contained within the National Park Service Strategic Plan are of two basic types.  The first type, long-term condition goals, define a desired outcome to be accomplished by a specified date, e.g. to improve water quality in 50 park units by 2005.  Knowledge goals are the second type of goal included in the strategic plan. These goals are defined in terms of basic knowledge and understanding about park natural resources to be acquired by a specified date. e.g. to complete 250 baseline resource inventories during 2003.  

Issue:  The performance management strategy required by GPRA has been adopted as the official business model for the National Park Service.  However, there is currently a growing concern that the agency’s current performance management goals and planning efforts may not be adequately structured to ensure that the Service will address its resource management and protection mandate. Simply having a goal to restore a set number of acres of key habitat tells one very little about whether or not the agency is doing an adequate job of protecting that resource. Therefore, current thinking is that the strategic resource goals may need to be re-defined to describe a “desired future condition” to be achieved for the resource.  But implementation of such goals is difficult because the information base (both scientific and socio-political) and analytical processes needed to define desired future resource condition are lacking or ill defined for many of the resource goals. Basing natural resource goals and planning upon desired future condition will require the agency to specify: 1) who is responsible and how is the desired future condition defined, 2) who collects the information, and 3) how is the information summarized and reported at the park, regional, and national levels.  In order to make the strategic planning process most effective and efficient, all of these issues will need to be clearly defined as an integral part of the agency’s natural resource business requirements.         

Organizational Structure and Roles

To conduct its resource stewardship mandate, the National Park Service has adopted a distributed organizational structure that encompasses a broad range of research, operational, and educational activities.  Through this structure, the Natural Resource Stewardship and Science (NRSS) Directorate is designed to inventory, evaluate, document, preserve, protect, monitor, maintain, and interpret the resources at 379 parks to perpetuate their existence, and to allow for their continued appreciation, understanding, and enjoyment. These activities are conducted through an organizational structure that includes national, regional, and local (park-specific) levels.  At the national level, primarily six major divisions conduct natural resource management functions: Air Resources, Water Resources, Geologic Resources, Biological Resource Management, Natural Resource Information, and Environmental Quality.  

Natural resource activities at the individual park level vary greatly throughout the National Park System.  Many of the larger units, e.g. Yosemite and Great Smoky Mountains National Parks) have separate natural resource branches staffed with a branch chief and a number of natural resource specialists capable of conducting resource management and protection activities.  However, a majority of the parks are small and lack technical staff devoted to natural resource management and protection issues.  It is not uncommon in many of the smaller parks for a single staff member to have responsibility for all natural and cultural resource management activities.

Because of the general lack of natural resource personnel in parks, and the unlikelihood that they will be able to obtain additional staff, parks have been organized into “vital signs” networks as part of the Natural Resource Challenge implemented by the Service in fiscal year 2000.  A total of 32 separate park networks have been established.  Parks have been grouped into networks on the basis of geography and similarity of natural resource management issues and needs.  Through this arrangement, the parks collectively decide upon resource management needs, issues, and priorities as well as share funding and staff needed to address those resource needs.  The park network concept may become the organizational paradigm under which much of the natural resource management activities and decision-making will be based in the future. 

Issue:  The distributed authority, responsibility, and group decision-making for natural resource stewardship and resource protection throughout the National Park Service provides significant opportunities for individual program areas and regions to devise unique policies and operational procedures.  Oftentimes, those policies and operational procedures are contradictory, poorly integrated, or redundant, leading to inefficiencies in the overall decision-making effectiveness of the agency.  In order to deal with these situations, leadership roles and responsibilities need to be better defined and accountability procedures established which will increase the effectiveness and efficiency of the agency in carrying out it’s resource mandate at all organizational levels.

Information Management 

It has often been said that information represents the lifeblood of any organization. Unless an organization has access to timely information in the quantities and qualities commensurate with its management needs, that organization cannot hope to be effective.

To effectively manage and utilize the information needed for natural resource management and protection, the National Park Service must have a data management infrastructure that meets agency needs at all organizational levels.  Among other things, that infrastructure should enhance communication, standardize data formats, and increase the use of natural resource data to guide management, research, and policy decisions throughout the organization.  The Service is now in the position to obtain much of this required data and information through implementation of park inventory and monitoring programs and related activities funded through the Natural Resource Challenge. 

During recent years, the National Park Service has created vast amounts of information and built numerous information systems, sometimes with clear objectives for a specific park or program, but often with little recognition of how one database or system might interact with another.  These efforts have led to the development of so-call “stovepipe” systems, which may work well for their intended purpose, but do not meet the demands or needs of information users elsewhere.  For example, fire managers need information about vegetation communities within the park.  In similar manner, law enforcement and maintenance personnel need current information about threatened and endangered species found in the park. Unfortunately, they can’t always share their data easily because of constraints inherent in the data itself or in the delivery system built around it.

Issue:  The current flow and use of data and information for many natural resources (e.g. threatened and endangered species, exotics, air and water quality, geo-physical resources etc.) at the park, regional, and national levels are hampered by inadequate and inefficient infrastructure and data architectures. Some of these deficiencies are currently being addressed and progress is being made.  But, the Service needs to build on these current efforts by adopting state-of-the-art methods in combination with a systems approach (adaptive management) to provide the credible data and information it needs to meet a wide range of agency resource stewardship requirements at multiple levels and time scales. 

A Proposed Course of Action 

The concerns and issues identified above suggest that a need exists for the National Park Service to undertake a formal, structured assessment of its natural resource business requirements and information management needs.  Only by clearly articulating the manner in which the organization needs to be conducting its business and making decisions can inefficiencies be isolated and identified.  The results of the business requirements and information needs assessment should then be compared to existing conditions and capabilities (e.g. corporate databases, information management systems) to identify modifications and adjustments that would lead to a more effective and efficient natural resource planning and stewardship program.  A two-phase approach seems appropriate.

Phase I: Conceptual Modeling

The National Park Service has long recognized the value of developing conceptual ecosystem models as one of the initial steps in designing natural resource inventory and monitoring programs.  Conceptual ecosystem models are simplified representations of the real-world system being managed but they are essential to the success of inventory and monitoring efforts because they define the major components of the ecosystem, relationships between those components, and the major processes and mechanisms that bring about changes in the status and condition of those systems.  Conceptual ecosystem models attempts to define how and why ecosystem changes occur over time and space.

Whereas conceptual models are routinely used to describe ecosystems, one needs to realize that the same process can be undertaken to describe how organizations function and conduct their business.  Like ecosystems, organizations have structure, function, and processes that drive the operation of their management systems over time.  The first step in developing a better understanding of the information needs for any management system should be to undertake a conceptual modeling effort to define the major components and relationships of that system.  For the National Park Service, the development of a  “Conceptual Natural Resource Management Model” is suggested which would include at least the following major dimensions of the NPS management system:

Who Dimension  - The who dimension of the conceptual modeling effort should clearly define who the principle decision-makers are in the Park Service relative to natural resource management and protection and their respective roles in that effort, i.e. who are the “consumers” of natural resource information and how do they use that information?

What Dimension – This dimension of the conceptual model should provide insights into what kinds of information is needed to support management activities, e.g. the types of parameters, metrics, data quality, etc. This dimension will reflect the general nature of information requirements within organizations depicted in Figure 1.  Typically, information requirements at lower levels of an organization (e.g. parks) are more extensive in nature and used primarily to support local or tactical activities.  At lower levels, information is needed about a large number of discrete parameters. At higher levels of an organization, applications typically become more strategic in nature and the information needs tend to focus on fewer parameters or variables.   Thus, an important product of this component of the conceptual modeling effort would be a listing of the “core” information needs common to all levels of the NPS organization.

Where Dimension - Information needs at the lower levels of an organization are not only likely to be much more extensive in scope than at upper levels, but the level of integration is also likely to be much different.  At lower organizational levels, information needs are likely to be more detailed in nature with little or no integration (Figure 2).  At higher organizational levels, information needs tend to become much more integrated and focused on a few strategic applications.  The conceptual modeling process should clearly define the level of information integration needed at various Park Service organizational levels (e.g. parks, networks, regional offices, WASO) to support management actions and decision-making at those levels. 
When Dimension – Clearly all information is not needed at all locations at all times. Just as there is a temporal dimension to ecosystems, there is also a temporal dimension to organizational information needs. Some information may be needed only every few years to support strategic planning events whereas other information may be needed annually to support budget preparation.  This phase of the conceptual modeling process should clearly define when various types of information are needed to support the NPS natural resource management process. 

Why Dimension – Defining why information is needed by an organization oftentimes revolves around knowing who the users are, how they apply the information, and when the information is used in the organization’s decision-making process.  Thus, in many respects the Why dimension of the conceptual modeling effort is captured in the dimensions described above. However, any particularly noteworthy decision or application of information (e.g. legal, political, etc.) should be clearly described.

Phase II:  Information Engineering

The conceptual modeling process outlined above basically attempts to answer the question “What type of information is needed for natural resource management and protection, by whom, when, and where”?  It does nothing to ensure that the Park Service has in place an information delivery system capable of addressing those identified information needs. This component represents the “How” dimension of the process. Addressing those needs will require a second phase that focuses on a structured analysis and design effort.

Structured analysis and design refers to a process whereby a set of guidelines and techniques are developed which assist systems analysts and programmers in the development of an information management system.  The process defines functional requirements (architecture) for the system by specifying what modules are needed and how they should be connected to best address the stated information management needs. 

The National Park Service has already initiated the development of a number of modules that should eventually be incorporated into any corporate information management system designed to provide information related to natural resource management and protection.  Some examples of those modules being developed at the national level include:  NPSpecies, Synthesis, T&E Species Database, GIS Data Browser, and the Soundscape database. It seems probable that a number of other databases focused on natural resource information management needs are being developed at the regional and/or local levels. There has never been any systematic attempt to determine how to best integrate all of these various databases (or determine if some of them are duplicative and/or unnecessary) because there has never been any blueprint describing what modules are needed and how those required modules relate to the ongoing management efforts. The major reason why such an assessment has never been attempted is because the information (i.e. a conceptual model or framework of the management system) upon which such an assessment would be based has never been available!

The second phase of this proposed effort would build on the conceptual modeling products produced in Phase I to develop an architectural framework for natural resource information management and dissemination at the national, regional, network, and park levels. The goal would be to describe the major components needed for such an information management system and the desired interfaces between them.  In addition to addressing required natural resource modules, the architectural framework should also: (1) define how to interface principle natural resource modules with various existing socio-economic modules as PMIS and PMDS, and (2) identify additional modules (natural resource, socio-economic) that need to be developed to provide the Service with information in the required format, location, and timeframe needed to satisfy it’s mission to preserve and protect natural resources.  

Implementation of the Process:  Implementation of the information needs assessment strategy outlined above for an organization as large and complex as the National Park Service could prove to be overwhelming if there were not some consideration given to how best to focus the effort.  Obviously one could not address all natural resource information needs in a single effort.  For that reason, a preferred strategy might be to initially focus the entire process, from the assessment of business requirements and information needs through the information engineering phase, on selected natural resource theme areas, e.g. air or water resources.  It seem probable that many of the lessons learned during that process could transfer over into other areas of natural resource management in the Service (e.g. biological resources).  In similar manner, it seems most likely that the Service would need to engage the services of an outside contractor having experience and expertise in this type of organizational information needs assessment and analysis to conduct a series of facilitated workshops to gather the required information. 




Figure 1.  Schematic diagram showing the relative information needs at different organizational levels


























National “Core”


 Requirements 





Regional and Network Requirements





Park and Local Requirements











Level of


Integration





Figure 2.  Schematic diagram showing relative levels of information integration at different organizational levels.
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