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SUMMARY 

This Biosphere Reserve Action Plan focuses on the developing the role of the 
U.S. Biosphere Reserves (USBR) in the future of our biosphere. USBR are uniquely 
designed to help people, agencies and organizations work together to preserve 
our ecological and biological heritage, and, at the same time, to demonstrate 
sustainable human uses of the biosphere. This document provides a rationale 
for the particular role of biosphere reserves in achieving a sustainable 
biosphere. It sets forth a Mission Statement for the U.S. Biosphere Reserve 
Program, establishes program goals, and outlines a four-year Plan containing 16 
Action Items for U.S. MAB development and support to accomplish the Program 
Mission and goals. 

The Plan is based substantially on the concepts and recommendations developed 
between October 1990 and April 1991 by the Coordinating Committee for Biosphere 
Reserves. The Committee was established by the U.S. MAB National MAB Committee 
in January 1990 to coordinate program activities relating to biosphere reserves 
within the U.S. MAB Program. 

Action Item 

List of Action Items and Time Schedule 

1992 $$ 1993 $$ 1994 $$ 1995 $$ 

RESEARCH & MONITORING 
1 Network of Networks 
2 International BR Assessment 
3 USBR Inventory & Monitoring 
4 Socioeconomic Knowledge Gaps 

30 
10 
0 
0 

50 
0 

25 
30 

75 
0 

50 
0 

100 
0 

100 
0 

CONSERVATION 
5 Managers' Meeting 
6 USBR Network Adequacy 
7 Def. of Ecosystem Conservation 

40 
0 

0 
50 

0 
50 

0 
50 

SUSTAINABLE DEVELOPMENT 
8 Sustainable Ecosystem Concepts 
9 Sustainability Symposium 
10 Internationally Paired BR 

OUTREACH 
11 USBR Intern Program 
12 Regional Partnerships 
13 USBR communication Network 
14 International Linkages 

PROGRAM IMPLEMENTATION AND COORDINATION 
15 BR Steering Committee 
16 BR Program Office 

20 0 0 0 
0 0 40 0 
0 0 25 50 

0 20 30 40 
0 40 80 120 
35 40 50 60 
15 25 40 50 

20 20 20 20 
50 100 100 150 

TOTAL 220 400 560 740 



INTRODUCTION 

One of the great feats of humankind since the advent of the industrial revolution 
has been our ascension as an environmental driving force that rivals geologic 
and cosmic events. Humans have the capacity to alter the environment of the 
earth through influences on the chemical composition of the atmosphere, use of 
land and oceans, and introduction of human-induced disasters (e.g. nuclear 
accidents, oil spills, massive deforestation). On more regional scales, humans 
contaminate ground and surface waters, change soil fertility, eradicate genetic 
resources, and dramatically alter food, fiber and fuelwood production and 
distribution patterns. These problems are related directly or indirectly to 
human population growth, demographic shifts and human requirements for resources. 

Society is aware of the magnitude of human intervention, and nations are 
beginning to understand that human use of the earth and its resources may be 
limited. Consequently, the concept of sustainability of the ecosystems in our 
biosphere is being discussed by many nations and many organizations. Much of 
this discussion is focused on the specific concept of sustainable development. 

The dictionary definition of sustainability is the process of nourishing or 
supporting. Ecosystem sustainability is thus defined as the process of 
nourishing or supporting a grouping (system) of home environments (eco) through 
the interaction of six categories of basic factors: physical and biological 
properties, climate and water, energy, economic viability, cultural viability, 
and organizational and political viability. sustainable development focusing 
specifically on human uses of ecosystems, can be defined as the process of 
ensuring that "development meets the needs of the present without compromising 
the ability of future generations to meet their own needs." (World Commission 
on Environment and Development). 

These definitions reflect recognition that: 
humanity needs to use natural resources 
the environment must not be irreversibly damaged in using resources 
there is need to provide for future uses and to maintain options for future 

generations 

There are, in such a complex issue as ecosystem sustainability, many different 
viewpoints. Unraveling the complexity of viewpoints in a logical and thoughtful 
manner is the challenge of the 1990's and the next century for natural resource 
managers. This unraveling requires consideration of more than just biological 
and physical relationships. It requires that the human social and economic 
implications of resource protection and use be brought into the equation. 

Thus, the concept of ecosystem sustainability is dependent on many factors, 
including the biological and physical potential of a site, the management goals 
and practices for the site, and the viewpoints of stakeholders at the site. 
Modern society must decide which ecosysems are needed. The concept of 
sustainability must become an important part of our policy and management 
decision making process. This concept of ecosystem sustainability, applied to 
areas of global importance in conserving ecosystems and biological diversity, 
provides the basis for the following Mission of the U.S. Biosphere Reserve 
Program (USBRP): 

MISSION STATEMENT 

The mission of the U.S. Biosphere Reserve Program is to establish 
a network of areas of significant value for conserving ecosystems 
and biotic diversity, and to encourage and facilitate cooperative 
programs and supporting organizational infrastructure that provide 
the knowledge, skills, and attitudes necessary for sustaining these 
ecosystems in the context of local, regional, and global change. 



In order to accomplish this mission, the U.S. Man and the Biosphere Program 
(USMAB) will assist the administrators and other stakeholders in U.S. biosphere 
reserves to implement, coordinate and integrate the following biosphere reserve 
roles: 

Research and Monitoring Role, focused on the creative use of the natural and 
social sciences to support conservation of minimally disturbed and naturally 
functioning ecosystems and their biotic diversity within the context of 
sustainable human uses of ecosystems; 

Conservation Role, focused on sustaining representative minimally disturbed and 
naturally functioning ecosystems of a terrestrial or coastal/marine 
biogeographical area and their biotic diversity. 

Sustainable Development Role, focused on developing the theory and demonstrating 
the practice of sustainable human uses of ecosystems, 

outreach Role, focused on creating and sustaining cooperative frameworks for 
sharing information regionally among biosphere reserve stakeholders; and for 
utilizing national and international biosphere reserve networks for technology 
development and transfer, comparative studies, and information systems. 

The above roles are consistent with the functions of biosphere reserves 
described in Action Plan for Biosphere Reserves (UNESCO 1984) and the subsequent 
elaboration of the roles of biosphere reserves in operational guidelines for the 
MAB program (UNESCO 1987). while there is no ideal balance among the four 
roles, at least some activity in each area will be required to achieve ecosystem 
sustainability. 

Individual USBRs differ markedly in their emphasis on the roles. In recent 
interviews, the administrators of selected biosphere reserves were asked to 
describe the relative importance of each role in their management today and to 
project the balance five years hence (Figure 1, Appendix 2). Olympic National 
Park focuses on ecosystem protection, but plans to strengthen outreach 
(participation of local people and interagency cooperation) to help address 
regional resource issues such as the management of regional fisheries and old 
growth forests. The Jornada Experimental Range, a Long-term Ecological Research 
Site, has a strong research component, but wants to strengthen outreach to 
regional resource users of desert rangelands. The Central California Coast 
Biosphere Reserve, which is organizing a regional biosphere reserve program 
involving many stakeholders, strongly emphasizes outreach now, but will focus 
more on other functions as public participation and support for the biosphere 
reserve increases. The New Jersey Pinelands Biosphere Reserve, designated 
because of its innovation in regulation of ecosystem uses, stresses sustainable 
development through its comprehensive regional plan. However, more emphasis on 
strengthening resource protection is expected as suitable lands now available 
for development are infilled and the development pressures make the long-term 
effectiveness of regulation alone as a conservation tool increasingly 
problematical. The Southern Appalachian Biosphere Reserve, for which the first 
regional MAB organization was established in 1988, reports efforts to implement 
all functions, with somewhat more emphasis on outreach, and expects an even more 
balanced program in the future. All respondents viewed biosphere reserve 
functions as dynamic, and expected the emphasis to change during the next five 
years, generally in the direction of more balanced implementation. 
Interestingly, Olympic National Park indicated that the establishment of a 
regional biosphere reserve organization would probably change the outyear 
projection in favor of increased emphasis on experimental research and 
sustainable development, which the park has limited ability to implement. 



Figure 1. Present and Future Management Emphasis of Selected U.S.Biosphere 
Reserves (insert pie diagrams) 
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U.S. BIOSPHERE RESERVE PROGRAM GOALS 

The four functional roles of biosphere reserves provide the basis for 
establishing long-term goals for the USBRP. These goals provide program 
direction and the framework for developing the Action Plan, which includes 16 
Action Items for implementation by U.S. MAB between 1992 and 1995. As Action 
Items are completed, new Action Items will arise and goals will be reevaluated. 

RESEARCH AND MONITORING: To facilitate research and monitoring that support 
sustainable conervation and ecosystem use in U.S. Biosphere Reserves 

The USBRP will encourage and facilitate research, monitoring, 
integration and synthesis of data in order to understand ecosystem 
sustainability, and will support experimental demonstrations of the 
principles of sustainability. 

CONSERVATION: To improve the scope and utility of U.S. Biosphere Reserves for 
conservation of biological diversity. 

The USBRP will seek a sensitive balance between ecosystem 
preservation and human development and use in biosphere reserves. 
By demonstrating how to incorporate biological diversity and 
protection of significant conservation areas as key components of 
ecosystem sustainability, biosphere reserves will contribute to the 
theory, practice and policy of conservation at the local, regional, 
national, and international levels. The Program will encourage 
conservation in USBR that reflects the reality of changing regional 
and global environments. The Program will seek to provide a 
cooperative framework for developing realistic conservation goals 
and assessing policy and management options for responding to 
environmental change. 

3. ENVIRONMENTAL EDUCATION: To promote education for sustainable conservation 
and ecosystem use 

The USBRP will encourage and facilitate environmental education that 
enables stakeholders to support, participate in, and pursue 
conservation of biological diversity within the context of 
sustainable types, intensities, and patterns of human uses. 

4. REGIONAL PARTNERSHIPS: To foster an integrated ecosystem approach in 
biosphere reserves through cooperative institutional frameworks involving 
agencies, organizations, and individuals that can contribute to biosphere 
reserve functions 

The USBRP will seek to provide opportunities for biosphere reserve 
administrators, policy makers, developers, conservationists, 
scientists, and local communities to work together to implement and 
coordinate biosphere reserve roles. The program will encourage 
professional and institutional relationships that expand the area 
of influence of biosphere reserves beyond the designated sites. It 
will provide forums for discussing regional resource issues and 
building consensus on regional conservation and ecosystem use goals, 
and will facilitate cooperative biosphere reserve programs, 

5. EXPANDED PUBLIC INVOLVEMENT: To facilitate the involvement of stakeholders 
in U.S. Biosphere Reserve activities. 

The USBRP will encourage the involvement of many groups and 
individuals in USBR activities. The USBRP will foster development 
and use of flexible, culturally and institutionally appropriate 



methods and processes for consultation, involvement, and consensus-
building. 

6. COMMUNICATION NETWORKS: To encourage communication among U.S. Biospheres 
Reserves, and between U.S. Biosphere Reserves and other national and 
international networks 

The USBRP will seek to establish a communication network among 
USBR, and foster linkages between USBRs and other national and 
international networks, thereby creating a functional "network of 
networks", for the purpose of promoting sustainable conservation 
and ecusosyem use. 

THE ACTION PLAN 

The following 16 Action Items are proposed for further development by U.S. MAB 
for implementing the goals of the USBRP during the period from 1992-1995. The 
Action Items are designed to be funded and administered by USMAB, either in full 
or in cooperation with other agencies and organizations. They are consistent 
with strengthening the functional capabilities of USBRs to enable them to 
benefit from the methodologies and research results of the core research 
programs of the U.S. MAB Directorates, and to serve as sites for Directorate 
research. 

The below 14 Action Items are listed according to the biosphere reserve role to 
which it principally relates, although several Action Items relate to more than 
one role. Two additional Action Items relating to USBRP administration are 
included in the following section. 

RESEARCH AND MONITORING 

The USBRP will encourage, promote and foster research and related monitoring on 
designated USBRs to develop and integrate knowledge of the six basic factors of 
ecosystem sustainability (see Introduction). These activities will include 
original data gathering where essential information is deficient or non­
existent, including the documentation of local knowledge; analysis and 
interpretation of information where data or experience exist but integration has 
not occurred, and modeling studies where the dynamic interaction of factors is 
required for understanding. Additionally, research focusing on consensus 
building processes, institutional arrangements and organization, communications 
and networking will be necessary to implement the Mission. Emphasis will be 
placed on areas of research that transcend factors and disciplinary and 
organizational boundaries. 

Particular emphasis will be given to research and monitoring in USBRs that 
includes one or more of these characteristics: 

o broad spatial scales, such as landscape or regional studies 
o long time frames 
o inclusion of social and economic aspects 
o use of new technologies, such as geographic information systems 

Special attention will be given to the precise definition of spatial and 
temporal scales associated with each problem. For example, research conducted 
and conclusions drawn about the conservation and sustainability of biological 
diversity at the patch or landscape (site) scales may be quite different than 
those drawn about the multi-landscape or regional scales. Likewise, careful 
attention will be given to insure that appropriate and compatible levels of 
biological, physical, social, and institutional organization are selected for 
study. 



I SUGGEST DELETION OF THE NEXT 2 PARAGRAPHS 

Research that focuses on the landscape and regional scales of integration will 
be emphasized for the USBRP but specific studies at lower and higher levels will 
be encouraged where those studies contribute directly to answering questions 
related to sustainability of key landscape and regional ecosystems. 

New technologies that will support the research activities will be encouraged 
and fostered. Examples are geographic information systems, computerized decision 
support systems, advanced modeling systems and model libraries, and computer-
based teleconferencing. With adequate support these technologies can be linked. 

Finally, to insure knowledge acquired from research is transferred to managers 
and policy makers, the USBRP will require that appropriate workshops, forums, 
demonstrations, and other application oriented communications be made available 
for practitioners. In exchange, managers and policy makers will provide 
information to assist researchers in responding to their their needs. 

ACTION ITEMS 

o ACTION ITEM 1. Participate in a small pilot project in a "network of 
networks" to study ecological aspects of global change. 

Although USBRs have existed for many years, little coordinated research has been 
done within this potential network. In order to facilitate the development of 
a truely functional network, participants from various reserves should work 
together on a common project. This project should have scientific value, be 
simple in concept and execution, and inexpensive. Such a project (Ecological 
Networks) is being proposed by the Ecological Systems and Dynamics (ESD) Task 
Group of the U.S. Global change Working Group established by the Committee on 
Earth and Environmental sciences (CEES) to coordinate interagency research on 
global change. The research hypothesis and pilot research project will be 
selected in 1991. in 1992, the design of project will be finalized, coordinated 
with interested administrators, and implemented in biosphere reserves and other 
ecological research areas networks. 

o ACTION ITEM 2. Participate in an international assessment of biosphere 
reserves to carry out inventory and monitoring activities. 

The design of inventory and monitoring programs in USBR requires an up to date 
assessement of capabilities and available data sets. An international 
assessment will assist U.S. and international sites to identify priorities and 
opportunities for cooperation. EuroMAB, an organization of representatives from 
European National MAB Programs, has initiated an assessment in response to a 
proposal developed by representatives of the national MAB organizations of 
Germany, Spain, the U.S.S.R. and the U.S. at the September, 1991 EuroMAB 
meeting. To assist this effort, the project will summarize relevant information 
from BR nominations, the results of a 19 88 international survey of BR (available 
as an automated database at Yale University), and information on BR inventory 
and monitoring to be provided by EuroMAB representatives by the end of 1991. 
This information will be considered in identifying biosphere reserves to 
participate in a pilot inventory and monitoring project involving U.S. and 
European BR, perhaps in cooperation with Action Item 1 above. 

o ACTION ITEM 3. Begin a modest program of inventory and monitoring of 
biodiversity in US Biosphere Reserves. 

In order to assess whether USBR ecosystems contain a representative sample of 
biodiversity, it is necessary to know, in a simple manner, what the current 
"level of biodiversity" is. The project will establish standards and 
methodologies for inventory of species and ecological communities and the 
management of biological inventory data in USBR, and will draw upon the 



experience gained in existing programs (e.g., National Park Service Inventory 
and Monitoring Program, Nature Conservancy's Heritage Conservation Program, the 
Smithsonian-MAB Biodiversity Program, and the National Science Foundation's 
Long-Term Ecological Research Programs involving BR core areas). USBR will be 
encouraged to complete their biological inventories and develop hypothesis-
driven monitoring of biological diversity. 

CAROLINE—I'm not sure what the USMAB role should be here. I dont see 
USMAB supporting basic data collection. Use of selected USBR for research on 
the relationship between biodiversity and ecosystem processes as proposed by 
Otto Solbrig would be a more attractive project. 

o ACTION ITEM 4. Identify gaps in knowledge of social, cultural, and economic 
factors for understanding ecosystem sustainability in U.S. Biosphere Reserves 

(supply text) 

CONSERVATION 

Biological diversity is the variety and variability of life at all levels of 
biological organization. It encompasses the genetic diversity within species, 
species diversity within within geographic areas, and ecosystem or habitat 
diversity providing the physical context for species survival and evolution. 
Human cultural diversity, which embodies the variety of human uses, 
relationships, perceptions and attitudes with respect to the various levels of 
biological organization, is considered a component of biological diversity. 

Biogeocultural areas (BGCA)provide an appropriate context for characterizing, 
understanding, and managing biological diversity under changing environmental, 
social, and economic conditions, human institutions and their policies, and the 
cultural traditions, values, and aspirations of local people. The USBRP can 
provide a consultative framework for natural and social scientists to develop 
methodologies for identifying BGCAs most suitable for developing models for 
conserving biological diversity. The program can promote the use of regional 
biosphere reserves to empower local stakeholders with the knowledge and pride 
of heritage required to establish goals and objectives for conserving the 
biological diversity of their BGCA, as well as the skills required to plan and 
implement a cooperative program of action. 

U.S. biosphere reserves play a major role in protecting biological diversity due 
primarily to the large size and strict protection of core areas. For example, 
the 30 National Park Service units in the U.S. network provide habitat for more 
than half the U.S. vascular flora. If the BGCAs representing the potential 
"areas of cooperation" surrounding all 47 U.S. biosphere reserves were included, 
the species, community, and landscape diversity would be truly impressive. 

The USBRP will emphasize conservation at the landscape, or regional ecosystem 
level in biosphere reserves. Conservation at this scale benefits significantly 
from the interdisciplinary and consultative approaches of MAB. Effective 
conservation programs at this scale are few, and opportunities for advances 
significant. The flexible spatial configuration and cooperative organization 
of regional biosphere reserves can help support planning and management at this 
scale. In general, species conservation, the traditional mainstay of 
conservation, is the province of agencies and organizations with long-
established programs. U.S. MAB's role at this level is should properly focus 
on pilot projects that demonstrate principles of ecosystem sustainability. U.S. 
MAB is likely to have a limited involvement in conservation of genetic 
diversity, except in cases especially relevant to ecosystem sustainability, such 
as the maintenance of traditional cultivars in traditional agricultural systems. 


