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Exgiwraon of material uwumnad: 

This document is the first release of NPS-75/ the Natural Resources Inventory and 
Monitoring Guideline. 

This guideline is a comprehensive guideline on natural resources inventory and 
monitoring and provides information needed to guide inventory and monitoring efforts 
at the national/ regional/ and individual park levels. Application of the information 
contained herein will allow park managers to manage park natural resources proactively 
from a basis of knowledge and insure that natural resource activities planned and 
initiated in the field comply with federal laws and regulations and the Department 
of the Interior -no! National Park Service policy. 
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NATIONAL PARK SERVICE 
P.O. BOX 37 127 

WASHINGTON, DC. 20013-7127 

Memorandum 

To: 

From: 

Directorate and Field Directorate 
Park Superintendents 
WASO Division and Office Chiefs 

Associate Director, Natural Resources 

Subject: NPS-75, Natural Resources Inventory and Monitoring 
Guideline 

I am pleased to transmit to you NPS-75, Natural Resources 
Inventory and Monitoring Guideline, the Service's first 
comprehensive guideline dealing with the inventory and monitoring 
of natural resources. These guidelines: (1) summarize the 
reasons for inventory and monitoring of natural resources in 
units of the National Park Service; (2) provide an overview of 
the servicewide I&M Program; (3) describe a process for 
conducting I&M studies at the individual park level; (4) identify 
major ecosystem components useful for resource inventory and 
long-term monitoring; and (5) provide data administration and 
reporting guidelines for the program. 

I urge you to see that the guideline is made available to the 
individuals in your office who have responsibilities relating to 
natural resources management. This document, along with the 
Service's Management Policies and NPS-77, Natural Resource 
Management Guideline, should be considered as the fundamental 
references for our natural resource management program. 

This document will be periodically reviewed and updated as we 
gain expertise and experience in inventory and monitoring of park 
ecosystems. However, comments and suggestions are welcome at any 
time and should be sent to Inventory and Monitoring Program 
Coordinator, P.O. Box 37127, MS 470, Washington, D.C. 20013-7127. 

Completion of this document could not have been accomplished 
without the dedicated efforts of individuals throughout the 
Service. I greatly appreciate the contributions of all those 
involved and congratulate them on a job well done. 

9f: J'J'u .992 

United States Department of the Interior 
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STATEMENT OF PURPOSE 

The Servicewide Inventory and Monitoring Program will chart the course and provide the leadership and 
information resources needed by the National Park Service to preserve and protect the natural resources 
placed under its trust by the American people into the 21st Century and beyond. 

Through its accomplishments, the Program will further enhance the National Park Service's stature as an 
international leader in natural resources management and stewardship. 
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EXECUTIVE SUMMARY 

Knowing the condition of natural resources within the National Park system is fundamental to die 
Service's ability to protect and manage the parks. Based on legal mandates and National Park Service 
(NPS) policy, the major goals of the Servicewide inventory and monitoring (I&M) program are: to 
inventory the natural resources and park ecosystems under NPS stewardship to determine their nature and 
status; to monitor park ecosystems to better understand their dynamic nature and condition and to provide 
reference points for comparisons with other, altered environments; and to integrate natural resources 
inventory and monitoring information into NPS planning, management, and decisionmaking. Other goals 
include establishing natural resources inventory and monitoring as a standard practice throughout the NPS 
and forming partnerships with other natural resource agencies in order to pursue common goals and 
objectives. 

This guideline: (1) summarizes the reasons for inventory and monitoring of natural resources in units of 
the National Park System; (2) provides an overview of the Servicewide I&M program, including staff roles 
and functions; (3) describes a process for conducting I&M studies at the individual park level; (4) 
identifies major ecosystem components useful for resources inventory and long-term monitoring; and (5) 
provides data administration and reporting guidelines for the program. 

The document also outlines strategic considerations needed to rank inventory and monitoring needs, 
standardize recording techniques, test model inventory and monitoring systems in selected parks, bring 
all parks up to an acceptable level of resource awareness, and develop a framework to synthesize inventory 
and monitoring information over large spatial and long temporal scales. 

Finally, the guideline provides information which should guide national, regional, and park efforts to 
implement an I&M program in about 250 NPS field areas with significant natural resources. Application 
of the I&M approach contained herein, combined with the knowledge gained from assessing existing park 
I&M activities, should assist management of park natural resources proactively from a basis of 
knowledge. As the I&M program progresses, the individual elements of the program will be reviewed 
and revised; technical protocols, quality assurance plans, and data management plans will be developed; 
and individual park I&M plans will be initiated in direct support of park natural resources management. 
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INTRODUCTION 

Legal Requirements For Resources Inventory and Monitoring 

The need to know the condition of natural resources (i.e., the status of resources compared to some 
reference) on a continuing basis in national parks was recognized and developed in public law as early 
as 1872. Executive proclamations and orders clarify and further the intent of these laws. The natural 
resource mission of the NPS is to provide the American people with "the opportunity to enjoy and benefit 
from natural environments evolving through natural processes minimally influenced by human actions." 
(NPS Management Policies, Chapter 4:1. 1988). The National Environmental Policy Act of 1969 requires 
certain knowledge of resource conditions to direct and evaluate effects of management actions. The Forest 
and Rangeland Renewable Resources Planning Acts of 1974 and 1976 also express Congressional 
insistence on inventory and monitoring of natural resources on all public lands in the United States. 
Several other Federal laws and executive orders also provide legal direction and support for expending 
funds to determine the condition of natural resources in parks (e.g.. Endangered Species Act. 1973, 
amended 1982; Fish and Wildlife Coordination Acts, 1958 and 1980; Migratory Bird Treaty Act. 1974; 
Clean Water Act (33 USC 1251 et seq.); Executive Order 11900 (Protection of Wetlands); and the Clean 
Air Act (42 USC 7401 et seq.) 1963, amended 1977, 1991). 

National Park Service Policy 

The management policy of the NPS reflects these legal mandates and directs that management be based 
on knowledge of resources and their conditions. The National Park Service has an obligation to "manage 
the natural resources of the national park system to maintain and perpetuate their inherent integrity." (NPS 
Management Policies, Chapter 4:1, 1988). NPS policy also states that "a program of natural and social 
science research will be conducted to support NPS staff in carrying out the mission of the National Park 
Service by providing an accurate scientific basis for planning, development and management decisions." 
(NPS Management Policies, Chapter 4:2, 1988). 

NPS policy further states that "The National Park Service will assemble baseline inventory data describing 
the natural resources under its stewardship and will monitor those resources . . . 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." (NPS Management 
Policies, Chapter 4:4, 1988). 

Thus, NPS policy requires that park managers know the nature and condition of the natural resources 
under their stewardship, have the means to detect and document changes in those resources, and 
understand the forces driving the changes, in order to fulfill the NPS mission of conserving parks 
unimpaired. Natural resources inventories tell us what resources are in trust. Monitoring is indispensable 
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to determine desired resource conditions; to diagnose human impacts; to direct management intervention; 
and to measure subsequent success or failure of that intervention. 

Park management is directed to integrate scientifically valid resource inventories, monitoring, research, 
and restoration. These interdependent activities are required for conservation of unimpaired parks (NPS 
Management Policies, Chapter 4, 1988). Besides their utility in determining natural conditions and 
detecting ecological problems, the long-term data sets also may be used to detect correlations and pose 
research hypotheses to establish causal relationships, to evaluate the effects of management activities, to 
determine compliance with emission and discharge standards and regulations, and to develop and evaluate 
mitigation of specific anthropic perturbations. Although inventory and monitoring will help frame and 
focus research questions, studies specifically designed to determine, regulate, or mitigate impacts of known 
environmental perturbations are beyond the scope of the natural resource inventory and monitoring 
addressed by tins guideline (see NPS-77; Natural Resources Management Guideline, 1991). 

Definitions and Purpose of Resources inventory and Monitoring 

Definitions 

Natural resource inventorying is the process of acquiring information on park resources, including the 
presence, distribution, and condition of plants, animals, soils, water, air, geological features, biotic 
cornmunities, natural processes, and human-induced changes in park resources. 

Natural resource inventories are accounts of park resources, including the presence, class, distribution, 
and normal variation of plants, animals, and abiotic components such as water, soils, landforrns, and 
climate. Inventories are designed to contribute to a statement of the condition of park resources, which 
is best described in relation to a standard condition such as the natural or unimpaired state. Inventories 
may involve both the compilation of existing information and the acquisition of new information. They 
may be either intensive in space (synoptic) or intensive in time (i.e., designed to detect temporal 
variations). 

Natural resource monitoring is long-term systematic repetition of a specific resource survey and the 
analysis of those data to predict or detect natural and human-induced changes in resource condition, and 
to determine if natural resource condition objectives are being achieved. 

Purpose of Resources Inventory and Monitoring 

Preserving the natural resources (and natural processes) in the national parks may be the most important 
legacy the Park Service can provide American conservation. Probably no ecosystem on earth remains 
totally unaffected by modem human activities. But, in a world in which natural places have become few 
and precious, knowledge of the composition and function of relatively unaltered natural systems is 
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invaluable. This program will provide a fundamental knowledge of those systems and the technical basis 
for "ecosystem management." 

Perceptions of national parks have changed over the past 120 years. National parks were originally 
conceived as pleasuring-grounds for the people, to be preserved in their natural condition and protected 
from wanton destruction (16 USC 21-22). As the nation's frontier was settled, the national parks became 
islands of nature and were increasingly valued as emotional retreats from the stresses of modem life. 

This view of parks, reflecting the states of science and society, led to a static approach to management 
and protection of park resources. By the early 1960s, scientists recognized that parks were changing 
unacceptably despite heroic protectionist efforts. The Leopold Committee (Leopold et al.. 1963) recognized 
the dynamic nature of parks in its 1963 report to the Secretary of the Interior, and recommended that 
ecological management of parks replace the protectionist approach. The 1963 Robbins Report 
recommended strongly that "The natural history resources of each park should be inventoried and 
mapped." (Robbins, et al., 1963 pg. XIII). 

National paries are recognized now as reservoirs of wild genetic materials and subsequent biotic diversity 
that are fundamental to future bioengineering, agriculture, and pharmaceutical developments. They are 
outdoor laboratories for studying ecological processes. Even more importantly, as the potential adverse 
impacts of human activities on the globe have become more widely recognized and politically 
acknowledged, national parks have become "canaries in the mine" for the biosphere. Natural systems in 
national parks provide the best indicators of ecological effects of anthropic perturbations such as air 
pollution, ozone depletion, and global warming. The inventory of park resources and monitoring of park 
ecosystems offer an excellent mechanism for understanding natural environmental variation and for 
developing and evaluating attempts to mitigate adverse impacts by providing empirical evidence of 
ecologic change. By developing sound technical information on park resources, the NPS is better 
positioned to actively participate in the management of those resources, both through its own discretionary 
actions and through more effective involvement in broader state and Federal natural resource programs. 

Purposes of Inventories 

Park stewardship requires that park personnel observe and document the changes in park ecosystems to 
the degree necessary to interpret and analyze the cause of change. To accomplish this, it is necessary to 
inventory biotic and abiotic elements and document important ecosystem processes and perturbations (i.e., 
human use, erosion, flood, fire, wind, earthquakes, volcanic eruptions, migrations, biogeochemical cycle 
changes, etc.). An important first step is to document the status of each park's knowledge. A high I&M 
priority is to complete needed park inventories where significant information gaps exist. The inventory 
establishes the point of departure for required monitoring activities. 

The primary purposes of resource inventories are to: (1) document the occurrence, location, and current 
condition of physical habitat (water, air, soil, etc.) and major associated taxa (biota); (2) identify locally 
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rare or threatened and endangered species, locating fragile (or rare) ecosystems and potential "indicator 
species"; and (3) assess the full range of populations, ecosystem components, processes, and stresses from 
which to subsample for later long-term monitoring. It is essential to understand the representativeness of 
selected monitoring elements. 

Park inventories include general or specific descriptive data and historical records regarding park natural 
resources. Information collected should include: legal description, climate, land classification, topographic 
maps, watershed delineation, geology, surficial and structural maps, soils, hydrology, water quality, air 
quality, flora (including vegetation maps), fauna, general site characteristics (e.g., land-use patterns, 
sources of pollution, human use and impacts), historical and prehistorical records (e.g., documents, maps, 
photos, fire scars, personal inquiry, permanent plot records, records of natural and unnatural perturbations 
such as pests, disease, floods, logging, etc.). and listing of other related past or ongoing studies in or near 
park ecosystems. 

Purposes of Monitoring 

Natural resources monitoring is designed to detect changes and quantify trends in resource conditions. 
Properly designed, monitoring serves to provide information on linkages between changes in resource 
conditions and their causes. Monitoring is designed to provide a feedback between natural resource 
conditions and management objectives and can serve both to trigger management actions and to evaluate 
their effectiveness. 

Resource monitoring is currently conducted in many parks specifically to: (1) determine compliance with 
environmental standards; or (2) evaluate impacts of visitor and management activities. Air and water 
quality monitoring systems have been developed to measure physical, chemical, and biological parameters. 
Long-term studies are also undertaken in response to detected or anticipated human impacts on natural 
resources. 

The purpose of a natural resource ecological monitoring system is to provide a rational basis for taking 
management actions. Actions based on sound scientific data from monitoring will engender a higher level 
of confidence and will better ensure that natural resources and ecosystem functions remain unimpaired for 
future generations. In short, use of monitoring information will increase confidence in managers' 
decisions and improve their ability to manage park resources. 
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SERVICEWIDE PROGRAM CONSIDERATIONS 

Long-Term Programmatic Goals 

To comply with legal requirements, fully implement MPS policy, and guide management activities, the 
Servicewide Inventory and Monitoring Program focuses on attaining the following major long-term goals: 

1. Establish natural resource inventory and monitoring as a standard practice throughout the National 
Park system which transcends traditional program, activity, and funding boundaries. 

2. Inventory the natural resources and park ecosystems under National Park Service stewardship to 
determine their nature and status. 

3. Monitor park ecosystems to better understand their dynamic nature and condition and to provide 
reference points for comparisons with other, altered environments. 

4. Integrate natural resource inventory and monitoring information into National Park Service planning, 
management, and decisionmaking. 

5. Share National Park Service accomplishments and information with other natural resource 
organizations and form partnerships for attaining common goals and objectives. 

Attaining these long-term goals is the only avenue to "manage the natural resources of the national park 
system to maintain and perpetuate their inherent integrity." (NPS Management Policies, Chapter 4, 1988). 

Staff Roles and Responsibilities 

In a Servicewide, multi-disciplinary endeavor like inventory and monitoring, it is important to define 
clearly the roles of the various staff members relative to the common goal. Here, the common goal is to 
understand resource dynamics to maintain healthy ecosystems. It is everyone's job. 

1. The Director is responsible both for knowing the condition of the resources under Park Service 
stewardship and for directing efforts to sustain them. The Director is also responsible for securing 
funding for the Servicewide Inventory and Monitoring Program. The Director's staff formulates 
strategic and tactical plans, coordinate and guide Servicewide I&M efforts, assure Servicewide 
standardization of techniques and data management, and set priorities for fiscal resources. The 
Director's staff also works with other NPS offices. Regional Directors, and other agencies and private 
organizations conducting similar efforts. 
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2. Regional Directors are responsible both for knowing the condition of the resources in their region 
and for directing efforts to sustain them. They appoint regional I&M Coordinators to coordinate 
I&M activities, assure standardization and quality assurance/quality control, set priorities for fiscal 
resources, and document progress at the regional level. 

3. Superintendents are responsible for setting local policy and priorities. They direct and integrate the 
efforts or research scientists, resource specialists, park rangers, and other park staff to assure 
perpetuation of unimpaired park resources. They focus the park staffs attention on critical issues, 
formulate strategic and tactical plans, and set priorities for fiscal resources. They are ultimately 
responsible both for knowing the condition of park resources and for directing efforts to sustain 
them. 

4. Research Scientists conduct original research to create new knowledge about park ecosystems. 
They work with resource specialists and regional programs offices to design inventory and 
monitoring protocols (standardized as much as possible with similar programs in other parks and 
regions) and develop new techniques for assessing the changing condition of park ecosystems. They 
investigate changes, and through experimental, manipulative research, determine causative agents. 
They develop and test new methods to restore hum an-impacted ecosystems. Research scientists also 
assist resource specialists in analyzing and synthesizing monitoring data, preparing resource status 
reports, and publishing monitoring results in professional journals. 

5. Resource Managers have the primary responsibility for implementing inventory and monitoring 
programs. Together with research scientists, resource managers and subject area resource specialists 
design and implement inventory and monitoring protocols as an operational responsibility. They 
monitor ecosystems through periodic sampling, and assure that complete and accurate records are 
maintained. They recognize atypical and human-impacted resource conditions, mitigate those 
conditions when necessary and feasible, and evaluate the results of those mitigation treatments. They 
work closely with research scientists in analyzing and interpreting data, and with other park staff to 
ensure accurate applications of data to management issues and interpretive programs. 

6. Field Operations are managed and conducted by rangers, maintenance workers, and administrative 
staff. They may play an active role in collecting I&M data following prescribed protocols or in 
disseminating information to the public. In addition, maintenance personnel assist in keeping 
equipment operating and provide transportation and other logistical support. Like field rangers, they 
see resource conditions firsthand and anticipate potential effects of facilities construction and 
rehabilitation projects. For example, they conduct ad hoc monitoring of erosion associated with park 
facilities, including roads and trails, and public health concerns such as potable water supplies and 
sewage treatment. Also, park rangers identify overt threats to park ecosystems, such as toxic spills. 
They provide immediate, practical treatments to alleviate acute problems and temporarily stabilize 
the situation. They protect human-stressed ecosystems until the mitigation of underlying causes can 
be instigated. Interpretive rangers interpret scientific findings regarding park ecosystems and explain 
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their significance. They also develop ways to explain park values and threats to those values, to 
ensure adequate understanding of park issues by a wide cross-section of the American public. 

Because I&M bridges traditional NPS research and resource management responsibilities, it requires the 
explicit cooperation of those at the field level and the formal support of administration at every level of 
the organization. 

Tactical Program Planning and Coordination 

An important component of the Servicewide I&M program is planning and coordination at the Washington 
level. The I&M Program Coordinator directs the day-to-day development of the program at the 
Servicewide level. An I&M Program National Committee (consisting of Washington Office natural 
resource staff; region, park and CPSU scientists; superintendents and resource managers) advises the I&M 
Program Coordinator and provides program guidance and coordination. 

The I&M Program National Committee will coordinate an inventory and evaluation of natural resources 
databases of all natural area parks. The primary objectives of the survey should be to: (1) provide a 
qualitative assessment (categorical summary) of the status of species lists for various biological groups 
(vascular plants, mammals, birds, reptiles, amphibians, terrestrial and aquatic invertebrates, and 
non-vascular plants); (2) inventory mapped information on vegetation, soils, geology, and other natural 
resources; (3) inventory photographic series, aerial and satellite imagery, and digitally processed 
information; and (4) inventory information on air and water resources. 

The I&M Program National Committee will also develop and recommend minimum standards for 
inventory and monitoring of natural resources for all natural area parks. For example, at the very least, 
the Committee currently recommends that all such parks possess the information listed in Appendix A. 
More comprehensive listings of desirable biological and geophysical parameters are provided in Appendix 
B and Appendix C respectively. 

Model inventory and monitoring systems will be tested in a variety of park ecosystems. A hierarchical 
approach (from pilot parks to surrounding parks to regions, etc.) will be used to develop an efficient 
regional inventory and monitoring strategy. This approach will incorporate both intensive (target parks) 
and expansive (all parks) research in essentially a nested experimental design. Since there are no universal 
"off the shelf" technologies available to inventory and monitor park ecosystems, Washington Office staff 
will coordinate protocol development. Standardization of information type and scope is needed to make 
comparisons among parks and regions. Likewise, standardized data management and reporting procedures 
are essential elements of the program (see Data Management and Decision Support, below). 
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Program Implementation 

It is important to recognize that development of Servicewide inventory and monitoring programs is an 
iterative, experimental endeavor. Several iterations will be required to identify critical steps in the process. 
The success of the Servicewide I&M program will depend largely on the long-term coordination of I&M 
efforts at the park, region, and Servicewide levels. 

Appropriate inventory and monitoring objectives at this time are to develop adequate inventory information 
and the expertise to design monitoring programs efficiently in the future. To meet these objectives, a 
systematic approach to inventory and a pilot monitoring program have been developed. 

In the first 10 years, the Servicewide Inventory and Monitoring Program will complete basic natural 
resources inventories for the National Park System, implement comprehensive monitoring programs in a 
selected sample of "pilot parks," design monitoring programs for a portion of the parks, and implement 
a prototype Decision Support system to facilitate park management and data exchanges between parks. 
In addition to park management and planning, the products of this effort will also support preparation of 
"State of the Park Ecosystems" reports. 

About 250 park units have significant natural resources requiring resource inventories. The regions will 
assess and document the extent (completeness) and quality of existing inventory data in these parks. Parks 
with the most nearly complete inventories will be completed first so they can serve as models (and perhaps 
as pilot monitoring parks). Parks with the most poorly developed resource inventories will be scheduled 
next. These parks will need the longest time to complete inventories and their early scheduling will 
provide managers with urgently needed data. Within each of the above categories, timing of inventories 
will be based on a balance of biogeographic regions and park sizes to provide a representation of the 
National Park System at the earliest possible date. 

Eight to ten pilot parte monitoring programs will be implemented during the first ten years. To minimize 
cost and to expedite results, parks (or park clusters) where inventory and design work is most advanced 
will be selected. However, to assure maximum applicability of experience gained from the pilot programs, 
a range of biogeographic regions and park sizes will be represented in the selection of monitoring sites. 

The Service will need to develop adequate Decision Support systems to integrate the large amounts of new 
data generated by a Servicewide inventory and monitoring program. These efforts will be coordinated at 
the park, region, agency, and inter-agency levels. Enhancement Of GISs can meet some data management 
needs, but additional systems need to be designed and implemented. This effort will probably require 
additional staff and expertise to operate those systems (e.g., biometricians, ecological modelers, and data 
base administrators.) 
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