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Overview

· The power of the Natural Heritage Network

· NatureServe’s unique approach

· How the National Park Service and NatureServe are working together

The Power of the Natural Heritage Network

NatureServe is a non-profit organization that works in partnership with a network of local experts across the Americas to distribute authoritative information that is critical to the conservation of the world’s biological diversity.  Exemplifying the conservation credo, “think globally, act locally,” NatureServe represents an international network of member programs, comprised of natural heritage programs and conservation data centers in all 50 U.S. states, Canada and Latin America.  In addition to collecting and managing detailed local information and range-wide conservation status information on plants, animals, ecological communities, and ecosystems, NatureServe analyzes and distributes information to help meet local, national and global conservation needs.
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Our operating framework (Figure 1) builds upon our belief in the transformative impact of information on environmental decision-making.  By taking action to develop scientifically sound and credible information and building products and services that incorporate that information, we believe that NatureServe and its collaborators will be able to influence decisions in ways that help society use resources while at the same time protecting our natural heritage for future generations.

We help protect biodiversity by:

· Determining which species and ecological communities are at risk

· Identifying priority areas for protection and management

· Directing development away from sensitive biological resources

Current NatureServe Members

NatureServe’s membership currently consists of 76 independent data centers integrated into a wide variety of institutions including state and provincial governments, tribal agencies, national government agencies, universities and non-profit organizations.  These Natural Heritage Programs or Conservation Data Centers collect, manage and distribute data about the plants, animals and ecological communities of the Western Hemisphere.  They represent the leading source of information on the exact locations and status of rare and threatened species and ecological communities within their jurisdictions.

Detailed, credible and consistent information has long been the hallmark of natural heritage programs (Jenkins, 1985).  Consistent standards for data collection and management allow data from different programs to be shared and combined.  The more than 800 staff from across the network are experts in their fields.  Some of the most knowledgeable field biologists and conservation planners in their regions work at natural heritage programs.

The network of natural heritage programs, with NatureServe as the central node, is a powerful collaboration.  All of the participating institutions share a common mission, with the goal of documenting biodiversity for better decision-making.  Members of the network have been developing global and local data for more than 25 years, using standard protocols and methods.  This allows the information to be portrayed, analyzed and used at multiple scales, from individual parks, to watersheds, to ecoregions, and even nationally and internationally.  Information in the databases is continuously updated, ensuring that the system continues to grow in value and expertise over time.  The 800+ local experts are supported by central botany, ecology, zoology and information services staff that integrate local data and evaluate the regional and global conservation context.

NatureServe’s Unique Approach

NatureServe and its member programs adhere to a rigorous set of standard methods in the development and management of information (Figure 2).  The essential first step in the process is to set standards and adopt a common classification and nomenclature.  Within any given area, there are many elements of biological diversity, including the plants, animals and ecological communities.  All of these elements are “valid” in the sense that they exist and can be observed, but communication, collaboration and sharing of information are inhibited when parties do not agree on a standard for identifying and naming these elements (Morse, 1993).
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For example, the name Arabis perstellata is used differently in various botanical classifications.  Rollins (1993), Kartesz (1999) and ITIS apply it to a rare species known to occur only in Kentucky and Tennessee, excluding the more widespread A. shortii as a separate species.  The U.S. Fish and Wildlife Service, following this treatment, has listed “Arabis perstellata” as an endangered species.  NatureServe ranks it G2 (globally imperiled).  

On the other hand, Fernald (1950), in a book still widely used, did not distinguish A. perstellata and A. shortii as separate species, combining these plants under the (older) name A. perstellata.  Under this classification, “Arabis perstellata” is regarded as a widespread species (NatureServe rank G5) with only a few of its many populations having federal protection.  A recent perusal of National Park Service plant data sets indicated that some of the Parks are using Rollins’s concept while others are following Fernald.  Armed with the knowledge of this discrepancy, inconsistencies in usage can be fixed, and future confusion regarding species status avoided.

Setting Priorities

Once the classification of the elements of interest is in place, resource managers need to know which of the many species and ecological communities actually require attention because they are of conservation concern.  The national and state or provincial threatened and endangered species lists certainly provide an important guide because of the legal mandates associated with management of these species.  However, NatureServe provides a more robust,  rigorously standard, and non-regulatory ranking system that many natural resource managers and agencies find useful in evaluating overall risk to a species or ecological community (Morse, 1987;  Master, 1991).  In fact, these conservation status ranks are currently used as one of the information sources in helping U.S. federal agencies such as the U.S. Fish and Wildlife Service, USDA Forest Service and the Bureau of Land Management evaluate which species should be targeted for protection (either through listing or inclusion on “special status” lists), and which ecological communities should be targeted in management planning and future land acquisitions.

NatureServe and the network programs employ a number of status ranking systems.  Most of these rankings are based upon a five point system, with “1” representing elements or other entities of greatest concern, and “5” representing those requiring the least attention.  For example, the ranks representing global conservation status are:

GX - Extinct

GH - Possibly extinct

G1 - Critically imperiled

G2 - Imperiled

G3 - Vulnerable

G4 - Apparently secure, with some potential for long-term concern

G5 - Widespread, abundant and secure

Comprehensive, Standardized Taxonomic Lists

NatureServe maintains comprehensive lists on the classification, state/provincial distributions and global, national, and subnational (state/province) status ranks for a variety of elements known from the U.S. and Canada including:

· Plants

· Vascular plants (all groups)

· Lichens and bryophytes (distribution data incomplete)

· Animals

· Vertebrates (all groups)

· Insects and crustaceans (selected groups)

· Mollusks (all non-marine groups)

· Cave-obligate species (all groups)

These comprehensive lists include all regularly occurring native species and established alien species, with other records added on an as-needed basis (e.g., accidentals, potentially occurring species, questionable or known false reports).  NatureServe is also a cooperating partner in the Integrated Taxonomic Information System (ITIS).

Invasiveness Assessment:  Cooperative Project
NatureServe, The Nature Conservancy and the National Park Service are already collaborating on a ranking project for invasive plant species.  We are coordinating with the Alien Plant Working Group of the Plant Conservation Alliance to fill the need for an objective, scientifically based, non-regulatory method for assessing the degree of invasiveness of various alien species.  This assessment is required because only some of the numerous escaped alien species have severe impacts on native biological diversity – and are thus likely to be a major concern to resource managers.

Progress to date has been considerable.  We have developed the methodology and scoring system, and are currently testing the process on a sample data set of 50 plant species.  Assessments of all known invasive plants in the U.S. will follow.  NatureServe and the National Park Service are also exploring an expansion of the ranking system for animals.  Initial funding for the project came from the U.S. Air Force, with current work supported by the Turner Foundation and the National Fish and Wildlife Foundation..

National Vegetation Classification Standard

Compared to species taxonomies, there are many more classification systems for vegetation – and many of them are regional or local.  In collaboration with the Ecological Society of America, NatureServe has taken the lead in developing a U.S. national classification
 and documenting the synonymy between it and the regional and local systems.  Adopted as a Federal Geographic Data Committee (FGDC) standard, the U.S. national vegetation classification is hierarchical, similar to species taxonomies.  Within the classification, the vegetation types are also ranked for conservation status based on factors such as:

· Total number of occurrences

· Total acreage or extent

· Relationship to former, known extent

· If declining, rate of decline

· Condition and management status (e.g., is fire suppressed?)

· Degree of protection (public or private)

National Parks Vegetation Mapping:  Cooperative Project

NatureServe and the National Park Service have been collaborating for nearly ten years on baseline vegetation inventories that conform to the national standards.  These standardized efforts have enhanced the National Park Service’s ability to use these data for national summaries and for evaluating Park resources in the context of surrounding lands.  A section of Voyageurs National Park in Minnesota (Figure 3) shows the level of detail achieved in this mapping effort.  Equipped with this information, Park managers are in an even better position to manage natural resources wisely.
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Ecological Systems

Ecological Systems represent the next generation of classification and analysis for vegetation.  The systems are coarser in resolution than ecological communities, making them more practical for general vegetation mapping projects, for correlating vegetation patterns and resource needs to species, and for other broad analyses.

Each element of the ecological systems classification is unified by similar ecological conditions and processes (e.g., fire, river flooding), underlying environmental features (e.g., shallow soils, serpentine bedrock) and/or environmental gradients (e.g., elevation).  They form readily identifiable units on the ground and are bounded by broad, biogeographic provinces.  For example, the low elevation riparian forests of the desert Southwestern U.S., the Great Plains, the Southeastern Coastal Plain and the Chaco are different ecological systems.  While they share some commonalities of ecological processes, their biodiversity values have little relationship to one another.  

In practice, ecological systems are tied to the vegetation associations and alliances developed within the national vegetation classification, and can be linked to over 60,000 element occurrences of ecological communities.  In the future, the ecological systems will also be tied to the species occurrences that NatureServe’s member programs document across the network.
Element Occurrences

[image: image5.wmf]The next stage of information development after classification and priority ranking is to locate the elements on the ground and evaluate the status of local populations.  The quintessential data type for this information, created by The Nature Conservancy and still used as the standard throughout the natural heritage network, is the Element Occurrence (EO).  An element occurrence is an area of land and/or water in which a species or ecological community is, or was, present.  The traditional format for presenting these data was the “point location” (Figure 4) that showed the centrum location for each known element occurrence.  However, with the introduction of a spatial EO methodology in the late 1990s, natural heritage programs are increasingly using polygons to show the spatial extent of element occurrences.  The new data systems and methodology support such complexities as overlapping occurrences, coincident occurrences and non-contiguous occurrences.

To better understand the spatial distribution of elements, NatureServe is also evaluating a variety of methods for mapping predicted species ranges.  The basic process involves georeferencing known occurrences, overlaying environmental data, developing an ecological niche model, using the model to develop a predicted range, and then using expert review to help trim the edges of the range.

NatureServe’s Unique Niche
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Building upon this foundation, NatureServe can aggregate information from the local level to provide regional, national and international analyses of biological diversity (Figure 5).  As an organization, NatureServe is completely unique in maintaining an active information-sharing network with local experts that continuously update a distributed array of databases focused on information designed for use by natural resource managers and decision makers.  The combined data set contains more than 50,000 species and ecological communities represented by nearly 600,000 individual element occurrences in the United States and Canada.  The breadth and depth of this information resource is evident in a joint publication by NatureServe and The Nature Conservancy, Precious Heritage: The status of biodiversity in the United States (Stein et al. 2000).  

Natural Heritage Data Management

In the fall of 2002, NatureServe and the natural heritage programs will roll out a new information management system based on a sophisticated data model implemented in an Oracle database.  The system, known as HDMS, incorporates custom applications for spatial data management, tabular data management, data import/export and reconciliation and reporting.
  The spatial component of the system, known as Biotics, is a custom geographic information system (GIS) application that supports basic digital mapping, spatial analyses and data visualization.  Biotics has already been implemented in twenty network programs.  The full HDMS system is now being piloted in three locations, and should be installed in most network programs by the end of 2004  The open data model for the new system is posted on the Web at http://whiteoak.abi.org/hdms/HDMS-DataModel.shtml.

Information Sharing

NatureServe is committed to the principle of sharing as much information as possible, as widely as possible without endangering sensitive biological resources.  Locations of rare and endangered species are, in fact, the essence of element occurrence data.  Because natural heritage programs have a mandate that focuses on protecting these imperiled resources, many have concerns that are shared by land owners or land managers such as the National Park Service, that unrestricted access to precise locality data could cause harm to sensitive species.  For example, nests of certain raptors, or populations of desirable orchids, cacti, reptiles, or medicinal plants could be threatened by collectors.

Even so, NatureServe and the natural heritage programs use many media to distribute information to their partners including GIS maps, licensed digital data sets, element lists, project reports, journal papers, Internet information services, meetings and workshops.  In October 2000 NatureServe made virtually its entire set of central databases publicly available online through the NatureServe Explorer Web site (www.natureserve.org/explorer).  And many individual natural heritage programs provide searchable databases on their local Web sites.  A link to all natural heritage program and conservation data center Web sites can be found on NatureServe’s Web site (http://www.natureserve.org/networkdirectory.htm).

Uses of Network Data

The data developed by NatureServe and the natural heritage programs is queried more than 100,000 times each year to help address a variety of conservation issues.  Proactive uses of the information include:

· Conservation site selection

· Ecoregional planning

· Resource management planning

But the information can be just as powerful when it is used to respond to issues and help solve problems during land and water development planning including:

· Environmental impact review

· Resource use permitting 

· Other regulatory actions such as endangered species consultation

Decision Support System

In January 2001 NatureServe launched a project to create a decision support system (DSS) to integrate biodiversity and other information with the land-use planning process.  Primary funding for the three-year project is provided by the Doris Duke Charitable Foundation, with substantial contributions from The Nature Conservancy.  The decision-support system is a collection of desktop and Web-enabled software tools and information resources.  It includes tools that allow non-experts to access and analyze scientific information, conduct mapping and visualization and report their findings.  The use of a simple interface designed for the planning process and wizards to guide the user through the process will enable planners, policy makers and citizen groups to integrate information from many sources into their decisions about land use and water use.

The tool is envisioned to include four components: 

· Biodiversity Explorer will help users find, access and integrate critical biodiversity information, such as the locations and status of rare plants and animals.

· Conservation Planner will help users select the species, natural communities and ecosystems that they value most for conservation. An aggregate of species and natural communities is created to identify the relative biodiversity value of all locations in the planning jurisdiction.  Users can identify places of highest conservation opportunity and priority, create conservation solutions and import existing conservation plans for evaluation. 

· Open Space Planning Integration will allow users to integrate other open space areas and values. They may assess the contribution of such areas to meeting biodiversity conservation goals and create a complete open space or “green infrastructure” plan by overlaying various open space types. 

· Reporting and Visualization tools will allow the user to save all inputs and decisions into a central project file.  From there, inputs can be easily changed, scenarios repeated or altered and analyses redone automatically.  All outputs can be reported into templates.  The visualization tools will provide for traditional paper map output along with three-dimensional pictures and animations.  

Data from NatureServe and natural heritage program databases will be integrated with a wide variety of other natural resources data to provide a robust data platform.  In addition, the Natural Heritage Programs will play a key role in user support and training.

How the National Park Service and NatureServe are working together

As described above, the National Park Service is working at the national level with NatureServe on several projects, including vegetation mapping, species status information, and collaboration on the invasive species database.  In addition, a wide range of cooperative efforts have taken place in the states, between individual Parks, some of the Inventory and Monitoring networks, and the Natural Heritage Programs.  

Recent Colorado Projects
As an illustration, the Colorado Natural Heritage Program has a strong and active partnership with the National Park Service’s Fort Collins office.  A sampling of recent and current projects includes:

· Study Plan for Biological Inventory of the Southern Plains Network Parks

· Development of Information and Database for T&E Species*

· Biological Inventory of Bent’s Old Fort National Historic Site

· Biological Inventory of Great Sand Dunes National Park*

· Biological Inventory of Florissant Fossil Beds National Monument*

· Vegetation Mapping and Classification of Rocky Mountain National Park*

· Population Status Survey of the Schmoll Milkvetch at Mesa Verde National Park*

An asterisk (*) indicates a current project.

Future Opportunities in Colorado

· Continue to work in support of the Washington Office staff in Fort Collins

· Develop and implement monitoring and inventory projects for Park units without access to a local Heritage program

· Perform dedicated surveys for plant and animal element occurrences at local Park units

Results of the Fort Collins Workshop, July 1-2, 2002

In early July, representatives from the National Park Service’s Fort Collins office, The Nature Conservancy and NatureServe (including the Alaska, Colorado, Pennsylvania and Wyoming Natural Heritage Programs) met for a two-day workshop to discuss possibilities for more collaboration.  The meeting generated a lot of enthusiasm, and participants identified a number of joint activities that would benefit both the National Park Service and NatureServe.  Highlights include:

· Data standards (classification, conservation status ranks)

· Monitoring and integrated survey plans

· On-the-ground field studies

· Cooperation in invasive species databases

· Vegetation mapping and classification

· Data sharing – both within and outside Parks

· Collaboration on standardizing data sets

· Data analysis tools

Next Steps

The group at the Fort Collins workshop then identified three next steps and made assignments to staff to begin work on implementation.  The next steps are:

· Draft cooperative agreement (including a data sharing working group and an inventory and monitoring working group)

· Draft a position paper on how the National Park Service, NatureServe, and The Nature Conservancy can cooperate in the “Seamless Network of Parks”

· Further investigate the possibility of implementing an assignment under the Intergovernmental Personnel Act (IPA) to help foster collaboration and communication between our organizations.
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Figure 2.  NatureServe Methodology
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Figure 3.  Vegetation map of a portion of Voyageurs National Park, Minnesota
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Figure 4.  Element Occurrences documented by the Virginia natural Heritage Program
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Figure 5.  A sample U.S. national roll-up of selected species element occurrences from NatureServe and the natural heritage network.
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� NatureServe is currently collaborating with Parks Canada and the Ivey Foundation to develop a similar, national vegetation classification for Canada.


� An overview presentation of HDMS, including the Biotics spatial data management application, can be found at � HYPERLINK "http://whiteoak.abi.org/hdms/Support-Implementation.shtml" ��http://whiteoak.abi.org/hdms/Support-Implementation.shtml�.  
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