Background & Overview for Biological Inventories in National Parks

A priority for the National Park Service in FY2000 is to begin biological inventories of vertebrates and vascular plants in more than 265 national park units with significant natural resources.  This document gives a brief overview of the approach.

#1.  Some background material to show where biological inventories (vertebrates and vascular plants) fit into "the big picture".

The mission of the National Park Service 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" (National Park Service Organic Act, 1916).


The need to inventory and monitor natural resources is reflected in NPS policy:

"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" (NPS Management Policies, Chapter 4:4, 1988).


The importance of inventorying and monitoring natural resources has been reinforced by recent legislation (National Parks Omnibus Management Act of 1998):

"The Secretary shall undertake 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 monitoring program shall be developed in cooperation with other Federal monitoring and information collection efforts to ensure a cost-effective approach." 

FY2000 is the first year of the Natural Resource Challenge - an NPS initiative to revitalize and expand the natural resource program within the park service and improve park management through greater reliance on scientific knowledge.  The I&M Program is a high priority within NPS, and I&M has also become a hot item with other agencies as well.  The following statement is "From the Hand that Feeds Us " (FY2000 Congressional Appropriations Language): "The Committee applauds the Service for recognizing that the preservation of the diverse natural elements and the great scenic beauty of America's national parks and other units should be as high a priority in the Service as providing visitor services.  A major part of protecting those resources is knowing what they are, where they are, how they interact with their environment and what condition they are in. This involves a serious commitment from the leadership of the National Park Service to insist that the superintendents carry out a systematic, consistent, professional inventory and monitoring program, along with other scientific activities, that is regularly updated to ensure that the Service makes sound resource decisions based on sound scientific data."

--------------------------------------------------------------------------------------------------------------------

The NPS created the Servicewide Inventory and Monitoring Program in 1992 to provide funding and technical support for completing inventories and implementing long-term monitoring in more than 265 park units with significant natural resources.  The program received a substantial funding increase in FY2000 and is making substantial progress in a number of areas.

Long-term goal of the I&M program:
Implement ecological monitoring in all units of the NPS.

Short-term goals:
Complete inventories for 12 basic elements in all parks;




Learn how to design and conduct long-term monitoring.

In 1993, when the National Biological Survey was created, some of the funding and scientists involved in the I&M program were transferred to NBS (now USGS/BRD), including the vegetation mapping program.  USGS/BRD funds portions of the I&M program, including development of sampling protocols, vegetation mapping, and technical assistance with design of inventory and monitoring programs in individual parks.

In 1992, program planners identified 12 basic inventory data sets that all parks needed to manage their natural resources:

Inventories: 12 natural resource data elements to be obtained for all parks


Natural resource bibliography

Base cartographic data

Geology map

Soils map

Weather data

Air quality

Location of air quality monitoring stations

Water body location and classification

Water quality data

Vegetation map

Documented species list of vertebrates and vascular plants (NPSpecies database)

Species distribution and status of vertebrates and vascular plants

(Document 90% of vertebrates and vascular plants that occur in each park.

(Relative abundance and probable distribution maps for species of concern.


Biological Inventories:


The basic goal of the NPS biological inventory program is to provide park managers with comprehensive, scientifically-based  information about the nature and status of selected biological resources occurring within park boundaries in a form that increases its accessibility and utility for making management decisions, for scientific research, and for educating the public.  The inventories will also lay the groundwork necessary for park managers to develop effective monitoring programs and to formulate effective management strategies for resource management and protection.  To attain these basic goals, NPS biological inventories will be designed to meet three basic objectives:  


 ( 
To document through existing, verifiable data and targeted field investigations the occurrence of at least 90 percent of the species of vertebrates and vascular plants currently estimated to occur in the park. 


 (
To describe the distribution and relative abundance of species of special concern, such as Threatened and Endangered species, exotics, and other species of special management interest occurring within park boundaries.


 (
To provide the baseline information needed to develop a general monitoring strategy and design that can be implemented by parks once inventories have been completed, tailored to specific park threats and resource issues.


Geographic Information System (GIS) technology has proven to be a powerful and useful tool for organizing, displaying, analyzing, and integrating natural resource information, and most parks routinely use GIS in park management.  Many of the 12 basic inventory data sets are GIS themes (maps), and even information such as species lists and tabular information can be organized and integrated by presenting them as tables in GIS themes.  To promote the usefulness and accessibility of natural resource information to managers and scientists, the Servicewide I&M Program is developing a GIS Data Browser that has the full functionality of Arcview GIS, but automates a lot of common tasks "behind the scenes" so that someone with only an hour of training can use the data browser to display and print maps of various inventory and monitoring data such as base maps, soils, geology, vegetation, species richness maps, species distributions, T&E species locations, etc.  Wherever possible, we recommend that inventory results are produced in a form that is compatible with or can be downloaded into a GIS format.

******************************************************************************

#2  Some ground rules and considerations for the current effort to complete biological inventories in national parks.

· Funding provided by the Servicewide I&M program for this effort can only be used to inventory vertebrates and vascular plants (with a few exceptions for T&E inverts,  marine inverts on a case-by-case basis if the vertebrates and vascular plants are also done).  Other pots of money exist for other taxa.

· Parks are organized into 32 biome-based networks to share expertise and infrastructure for both biological inventories and development of long-term monitoring of natural resources.  Each park network will have a funding cap of approximately $500K to $1,000,000 to complete the integrated biological inventories for five groups of vascular plants and vertebrates: vascular plants, birds, mammals, reptiles/amphibians, and fish.  The money can be spent over a 3-5 year period.  If divided equally among parks and taxa, this equates to only $20,000 each for inventories in each park.  Obviously, only a small proportion of inventory needs will be met, and rigorous prioritization is needed to determine how to get the most benefit from this effort.  Partnerships with others is essential, as is making the most of existing data.

· Considerable thought and effort should go towards converting existing data to more useful formats so that it is more accessible to decision makers, scientists, and the public.  Integration of existing and new information among disciplines (plants, birds, mammals, soils, vegetation map etc.) is a priority.  GIS products are emphasized.  Conversion of existing data to more useful formats has already begun, and is expected to continue for many years.

· It is not possible to sample everywhere.  The sampling framework/design should allow inferences to be made to larger areas.

· In some cases, the inventory may serve as the initial sample for a long-term monitoring effort.  However, it should be recognized that certain methods appropriate for inventories of large areas, especially those that provide presence/absence data or some qualitative measure of abundance, are often not appropriate for long-term monitoring.  Parks will probably conduct monitoring at a subset of sites included in the inventories, and may use more rigorous (and expensive) methods that allow changes in plant and animal populations to be determined.

· For each species or taxa being considered for inventory, it is important to ask "how will the data be used to help manage the park and meet NPS and program goals?"  There is a tendancy to give priority to taxa that have never been inventoried before.  However, perhaps the reason that you already have some data on certain taxa or areas of the park is that those taxa/areas are a priority, and perhaps you need more detailed distribution and abundance data on those taxa/areas rather than information on those taxa/areas that have previously been neglected?  (Food for thought).

· Inventories are an iterative process, and funding from the Servicewide I&M program is only one source of funding for completing high-priority inventories.  Parks have used base funding, NRPP funding, fee money, partnerships, research studies, etc. in the past to conduct various inventories and monitoring, and will continue to do so.  The I&M program will be providing additional funding in later years as part of other inventories and monitoring; for example, additional vegetation sampling will occur when vegetation maps are developed for each park, and planning and field sampling for long-term monitoring will add to the inventory knowledge base.  It is hoped that the data gaps and priorities identified through this focus on biological inventories that are not able to be addressed in the next few years can be addressed in the future using other funding sources and partnerships.

****************************************************************************

#3  Input and results from a scoping workshop will be used by parks to develop a detailed study plan for biological inventories.  The following six items need to be included in the study plan, as described in the "Guidelines for Biological Inventories"  (available for download from http://science.nature.nps.gov/im/monitor).

1. The full study plan should list sources of existing information on vertebrates and vascular plants in each park, including the format (report, paper map, GIS theme, dBase file, Access file, photographs, voucher specimens, wildlife observation cards) and physical location of each item. Step 1 includes a data inventory, and the results of this inventory should be presented as tables or text descriptions in the study plan.  The study plan should also present the list of species that is expected to occur in the park that will be used to determine whether the 90% goal has been reached.

2. Park-specific objectives for the biological inventories that resulted from the scoping workshop should be included in the full study plan, including a listing of management and scientific issues for each park.  This section should list the species or habitats of special concern for which more detailed information is required, and provide strong justification for why more detailed information such as distribution maps and relative abundance are required for those species.  Decisions made at the workshop regarding the level of detail required for different species or habitats should be presented here.

3. A description of the habitats or strata that have been delineated for each taxa (vegetation, mammals, birds, herps, fish) is to be included here.  Special consideration should be given to how these strata will be used with the park GIS and existing GIS themes.

4. For many parks, the actual field work and analysis will be done by different contractors for each taxa, and the following information can be organized by taxa in the full study plan if different contractors or survey teams are responsible for the field work.  For each taxa, the study plan should describe the overall sampling strategy for the park, taking into account both spatial and temporal factors.  What is the sampling frame for each survey, and how are sample sites to be selected?  Are specialized searches planned for rare species or habitats?

5. A description of the specific methods to be used during field surveys should be described for each taxa.  Methods that are compatible with other well-established local, regional, or national inventory and monitoring efforts are preferred.  For species of special concern for which relative abundance data are required, we recommend multi-scale plot sampling for vegetation (as opposed to a single plot size), and distance estimation methods for birds (as opposed to fixed-radius point counts).  For herps, it should be recognized that methods such as cover boards and time-constrained searches do not give good measures of relative abundance, but can be used to obtain abundance categories such as "abundant" or "rare".  Additional guidance on field methodology will be developed during FY2000.

6. The study plan should describe how existing data and data collected during field surveys are to be analyzed.  How will distribution maps be generated from presence/absence data for some species or relative abundance data for others?  Are predictive models to be developed using methods such as logistic regression or discriminant analyses, and who will do the work?  How will you determine whether the goal of 90% of vertebrates and vascular plants occurring in the park has been reached?

*******************************************************************************

