ESA Online Journals - MEETING ECOLOGICAL AND SOCIETAL NEEDS FOR FRESHWATER 15/03/2013 22:39

My ESA : Signin | Register | Help

Ecological

APPLICATIONS

Ecosphere  Ecology  Ecological Monographs  Ecological Applications Frontiers  Bulletin Ecological Archives

ESA | Publications Home | Online Journals Home | EcoTrack | Subscriptions | Quick Search

-

All Publications > Ecological Applications > October 2002 > MEETING ECOLOGICAL AND SOCIETAL NEEDS FOR FRESHWATER Advanced Search

Volume 12, Issue 5 (October)

< Previous Next > < Previous Article Volume 12, Issue 5 (October 2002) Next Article >
Add to Favorites | Email | Download to Citation Manager Track Citations | Permissions
|
APPFLICATIONS M u
N
Baron, Jill S., N. LeRoy Poff, Paul L. Angermeier, Clifford N. Dahm, Peter H. Gleick, Nelson G. Hairston, Robert B. Jackson, Carol A.
pr— Johnston, Brian D. Richter, and Alan D. Steinman. 2002. MEETING ECOLOGICAL AND SOCIETAL NEEDS FOR FRESHWATER.
Smsmmiemee Ecological Applications 12:1247-1260. http://dx.doi.org/10.1890/1051-0761(2002)012[1247:MEASNF]2.0.CO:2
MemmEnaT Regular Article
MEETING ECOLOGICAL AND SOCIETAL NEEDS FOR FRESHWATER
mmmmmms Jill . Baron!, N. LeRoy Poff2, Paul L. Angermeier3, Clifford N. Dahm#, Peter H. Gleick, Nelson G. Hairston Jr.8, Robert B.
S JacksonZ, Carol A. Johnston§, Brian D. Richterg, and Alan D. Steinmani2:12
Current Issue 'U.S. Geological Survey, Natural Resource Ecology Laboratory, Colorado State University, Fort Collins, Colorado 80523 USA
Available Issues
Preprints 2Department of Biology, Colorado State University, Fort Collins, Colorado 80523 USA
3u.s. Geological Survey, Virginia Cooperative Fish and Wildlife Research Unit,Virginia Polytechnic Institute and State University,
Share this Article Blacksburg, Virginia 24061 USA

Share |
4Department of Biology, University of New Mexico, Albuquerque, New Mexico 87131 USA

Spacific Institute for Studies in Development, Environment, and Security, 654 13th Street, Oakland, California USA 94612 USA
Journal Information

83ection of Ecology and Systematics, Cornell University, Ithaca, New York 14853 USA
ISSN: 1051-0761

Frequency: 8 times per year "Department of Biology and Nicholas School of the Environment, Duke University,Durham, North Carolina 27708 USA
Mission and Scope 8Division of Environmental Biology, National Science Foundation, 4201 Wilson Boulevard, Arlington, Virginia 22230 USA
Types of contributions ®The Nature Conservancy, 490 Westfield Road, Charlottesville, Virginia 22901 USA

Editorial Board 10 ) o )

South Florida Water Management District, P.O. Box 24680, West Palm Beach, Florida 33416 USA
Staff
Human society has used freshwater from rivers, lakes, groundwater, and wetlands for many different urban, agricultural, and industrial
activities, but in doing so has overlooked its value in supporting ecosystems. Freshwater is vital to human life and societal well-being,
and thus its utilization for consumption, irrigation, and transport has long taken precedence over other commaodities and services
provided by freshwater ecosystems. However, there is growing recognition that functionally intact and biologically complex aquatic
ecosystems provide many economically valuable services and long-term benefits to society. The short-term benefits include ecosystem
goods and services, such as food supply, flood control, purification of human and industrial wastes, and habitat for plant and animal life
—and these are costly, if not impossible, to replace. Long-term benefits include the sustained provision of those goods and services, as
well as the adaptive capacity of aquatic ecosystems to respond to future environmental alterations, such as climate change. Thus,
maintenance of the processes and properties that support freshwater ecosystem integrity should be included in debates over
sustainable water resource allocation.
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The purpose of this report is to explain how the integrity of freshwater ecosystems depends upon adequate quantity, quality, timing, and
temporal variability of water flow. Defining these requirements in a comprehensive but general manner provides a better foundation for
their inclusion in current and future debates about allocation of water resources. In this way the needs of freshwater ecosystems can be
legitimately recognized and addressed. We also recommend ways in which freshwater ecosystems can be protected, maintained, and
restored.

Freshwater ecosystem structure and function are tightly linked to the watershed or catchment of which they are a part. Because riverine
networks, lakes, wetlands, and their connecting groundwaters, are literally the “sinks” into which landscapes drain, they are greatly
influenced by terrestrial processes, including many human uses or modifications of land and water. Freshwater ecosystems, whether
lakes, wetlands, or rivers, have specific requirements in terms of quantity, quality, and seasonality of their water supplies. Sustainability
normally requires these systems to fluctuate within a natural range of variation. Flow regime, sediment and organic matter inputs,
thermal and light characteristics, chemical and nutrient characteristics, and biotic assemblages are fundamental defining attributes of
freshwater ecosystems. These attributes impart relatively unique characteristics of productivity and biodiversity to each ecosystem. The
natural range of variation in each of these attributes is critical to maintaining the integrity and dynamic potential of aquatic ecosystems;
therefore, management should allow for dynamic change. Piecemeal approaches cannot solve the problems confronting freshwater
ecosystems.
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Scientific definitions of the requirements to protect and maintain aquatic ecosystems are necessary but insufficient for establishing the
appropriate distribution between societal and ecosystem water needs. For scientific knowledge to be implemented science must be
connected to a political agenda for sustainable development. We offer these recommendations as a beginning to redress how water is
viewed and managed in the United States: (1) Frame national and regional water management policies to explicitly incorporate
freshwater ecosystem needs, particularly those related to naturally variable flow regimes and to the linking of water quality with water
quantity; (2) Define water resources to include watersheds, so that freshwaters are viewed within a landscape, or systems context; (3)
Increase communication and education across disciplines, especially among engineers, hydrologists, economists, and ecologists to
facilitate an integrated view of freshwater resources; (4) Increase restoration efforts, using well-grounded ecological principles as
guidelines; (5) Maintain and protect the remaining freshwater ecosystems that have high integrity; and (6) Recognize the dependence
of human society on naturally functioning ecosystems.

Keywords: ecological education, ecological integrity, ecosystem protection, ecosystem services, freshwater, freshwater

ecosystems, lakes, restoration, rivers, waterflow: quantity, quality. timing, seasonality, water management policy,
watersheds, wetlands
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