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INTRODUCTION

North American forests comprise nearly 20% of the world’s forests and are the catchment areas which account for over 70% of the continent’s fresh water runoff. With the exception of Canada’s boreal forest most surface water originates in mountains with extensive forest cover. The world often calls these forested mountain catchment areas “water towers” that provide a continuous supply of clean water by a variety of ways for domestic, agricultural, industrial and other ecological needs in downstream lowland areas. These forested areas have been referred to as a “gigantic sponge” that is able to absorb a large amount of water during wet periods or snow melt and slowly release water into streams and rivers throughout the dry part of the year.

Because the spatial extent of small forested catchment areas (called headwater systems) comprises a major portion (70% to 80%) of the total catchment area (Sidle et al 2000; Mayer and Wallace, 2000), these small watersheds are important sources of sediment, water, nutrients and organic matter for downstream rivers.
While 80% of Canada’s population derives their water from the Great Lakes and water shortages are not an issue, they are in the United States and Mexico. In the United States, 60% of the nation’s population derives drinking water from surface water derived from forested watersheds. The National Forest System alone supplies 3,400 communities and over 60 million people with drinking water. In Mexico, 50% of the country’s runoff and groundwater sources occur in the tropical forests in the south and southwest.
The watersheds in North America will be in the hands of an overwhelming urban population which is expected to go from 294 million or 74% of its total population in 1995 (Roberts, 1996) to 430 million or 85% in 2025 (McPherson 2000). These people will be disconnected from the forested watersheds and will have enormous political and economic clout, which will be further exacerbated by a global economy.
ISSUES

Sustainable forest and watershed development are tightly linked. The National Forests of the United States were established over 100 years ago expressly to protect and enhance water supplies, reduce flooding, secure favorable conditions of water flows, protect the forest from fires and over-exploitation, and provide a continuous supply of timber. 

In Mexico, forests and water issues are matters of national security. In a major effort to restructure government policy and the forest sector, the National Forest Commission was created in April 2001 as a decentralized public agency coordinated under the Secretary of Environment and Natural Resources. Mexico has adopted watersheds as the basic unit for natural resource management and planning.
The human issues and values of watershed resources shape how they are managed, and the biological and physical characteristics of forested watersheds shape human values and uses. Thus, watershed forests and water management within a catchment basin requires a systems approach that includes not only all of the constituent parts, but also the links, relations, interactions, and implications among those parts – ecological, social, and economically. To do this will require new partnerships and more rapid sharing of technical results, experimental projects and partnership lessons learned between the North American Forestry Commission (NAFC) countries.

The fragmentation of North America’s forests, and in some cases poverty-induced local overexploitation of forests, increased access to forested watersheds by roads, mixed ownership of the forested watersheds and national commitment to sustainable forest and water development, points to integrated watershed management.

THE ROLE OF FORESTED WATERSHEDS IN NORTH AMERICA

Landscape Hydrology

Hydrologic processes in forested hillslopes and in small watersheds control stream flow generation (Usukumoto et al 1982; Sidle, RC, 2000) and stream chemistry (Likens et al, 1977). Subsurface flow paths are significantly modified by the expansion and shrinkage of wetted areas and stream channels in response to changing precipitation conditions (Hewlett and Hibbert, 1967). Subsurface flows offset landslide probabilities in hillslopes (Sidle et al, 1985), as well as fluxes of organic matter and nutrients from forested to aquatic environments (Dietrich and Anderson, 1998).
Biodiversity

Forested watersheds are critical habitats for aquatic biodiversity of fishes, amphibians, crustaceans, mollusks and riparian plant biodiversity. Because of their climatic and topographic diversity, forested areas particularly in the mountains, are hotspots of biodiversity. For aquatic species, watersheds are the basic unit for providing for their sustainability. Watersheds that have maintained hydrologic functions and processes, and those that support healthy populations of the species of interest or their specific habitats have been identified in the United States. Over one-third of the National Forest System has been identified as important for aquatic conservation, biodiversity, and clean water (Sedell et al, 2000). Mexico’s rugged topography and extensive plateaus, coupled with climate, harbor a vast mosaic of environmental conditions and extreme floristic and aquatic diversity. Mexico has been recognized as one of the mega-biodiversity countries of the world.

Early Warning Systems in North America

North American forested watersheds are diverse and often fragile, particularly in the mountains. These forests occur in all climate zones of the Earth (tropical, subtropical, temperate, and arctic). Coupled with mountain areas in each climate zone, they are of crucial importance for global environmental monitoring. North American forested watersheds are an early warning system for natural and human-induced forms of change such as climate change.
Watersheds are the Central Organizer of Humans in Forests

Throughout human history, water has played a central, defining role. It has sculpted the biological and physical landscape through erosion and disturbance. The amount, place, and timing of water are reflected in the forest and vegetation mosaic across the landscape. Water and forests have also played a key role in shaping the pattern and type of human occupancy; routes of travel and transportation, patterns of settlement, and the nature and scope of human land-use all owe their characteristics largely to water regimes. The national resources of forested watersheds have been used to develop and sustain lowland urban centers. These resources have been the wealth on which the development and industrialization of NAFC countries were built. The resources of the “hinterlands” have been taken for granted by “heartland” societies.

CONSTRAINTS TO FORESTED WATERSHED MANAGEMENT

The forested watersheds of North America are undergoing profound change in the extent of forest loss, change in composition, extraction of other natural resources, and accessibility to more people. Water quality and aquatic biota are strongly influenced by the condition and disturbance regimes of watershed soils and vegetation. Historical mechanisms of forest and soil disturbances in North America include wildfires, volcanoes, windthrow, defoliation by insects, floods, earthquakes and climate change. Human activity has added wildfire suppression, forest and agroforestry practices, acid deposition, as well as urban development, mining, and agriculture. With increasing demands on these watersheds and increasing populations, there is a concern over how we sustain these forested watersheds. To address these concerns, two key science questions must be addressed: (1) has human activity threatened the ability of forested watersheds to produce clean water and support diverse, productive aquatic biota; and (2) will new stresses exacerbate or counteract existing ones? 
Watershed Science Support Is Not Well-distributed Across Forest Types.
Research to answer these questions must be across scales (large river basins to small headwater watersheds), need to be long-term studies, representative of the forested regions. While we have learned much about water yield and water quality, we know less about impact on habitat and biota. Furthermore, there is only a small number of long-term watershed monitoring sites in North America which do not adequately cover the diversity and climate extent of forest types. Process studies to understand linkages of water and soil from hillslopes to stream channels and connecting the headwaters to downstream reaches in order to understand the cumulative effect of changes in headwaters are few and poorly distributed across North America (Gomi, T. et al, 2002)

Difficulty With Measuring Soil And Water Criteria and Indicators.

In 1992 the countries of North America committed to develop a set of criteria and indicators (C&I) for sustainable forest management.  These developments were associated with the “Montréal process” of the United Nations Conference on Security and Cooperation.  In Canada, the C&I that resulted [from a National Forest Strategy prepared by the Canadian Council of Forest Ministers (CCFM)] (CCFM 1995) were intended to define a set of Canadian forest values, and identify scientific factors to assess and track the state of Canadian forests. Both the United States and Mexico have similar efforts.

The C&I framework specifies a classification of ecological concepts associated with forest sustainability, but does not deal with their quantitative uncertainty and spatial variability.  This mismatch of objectives, scale and resolution may impair practical and unambiguous measurement of most of the proposed biophysical sustainability indices.  The “best proxies” for practical biophysical C&I may prove to be indicators that are based on: 

a) mappable remote sensing data such as forest cover and road networks; 

b) data routinely reported as a regulatory requirement;  

c) process proxies such as requirements for “best practices” described in regulatory guidelines; or 

d) detailed “research-oriented” monitoring at sites representative of larger areas.  

The best available test of the Canadian Council of Forest Ministers (CCFM) Criteria and Indicators (C&I) for Sustainable Forest Management  (Woodley et al. 1998) identified significant technical barriers to meaningful monitoring of most proposed indicators, particularly those intended to quantify biophysical forest attributes.  This problem is also apparent in the most recent report on the process (CCFM 2000), which includes only two indicators for Criterion 3 (Conservation of Soil and Water Resources), both of the “policy and protection” type, rather than the “physical environmental” type.  A similar discussion is underway in the United States.

Compensation for Upstream Forested Mountain Communities for Watershed Services Provided to Lowland Urban Communities.
In Mexico, the United States, and Canada, forest ownership patterns and governances create disparities between rural upland communities and lowland urban communities. It is the headwaters which often process unique natural resources such as fresh water, forests, minerals, and attractive landscapes for tourism Often, these resources are developed and exploited with external intervention and investments with profits rarely reinvested in the rural upland areas. Hence, these areas continue to suffer from a lack of capital, widespread poverty, degradation of natural resources, and outmigration in many areas. Adequate compensation for the use of these resources has often not been granted to upland areas as part of a comprehensive arrangement between highland and lowland systems.
Community-Based Watershed Restoration

Restoring watersheds and sustainability developing them is difficult since the effort of protecting an ecologic value is sometimes in conflict with the economic vitality of the watershed communities. Broad scope, long-term vision, and unique partnerships are required for these essential and grand experiments. Viable alternatives require overcoming long-standing political and institutional barriers and sustaining the effort long enough to establish trust and results.

All of the countries have embarked on such a community-based approach to natural resource management of watersheds. The Canaan River watershed surrounding Washademoak Lake in New Brunswick, Canada, adjacent to the Fundy Model Forest, is the site of a Forest Ecosystem Design Study which contains a diverse mix of ownerships, forest conditions, land-use patterns, and diverse activities. The community and forest management agency decides on a vision, conducts an assessment, does a management plan and monitors water quality. This community-based restoration demonstration project has only been in operation for two years. Progress toward reshaping the joint objectives is unknown.

In Mexico, three watersheds representing the principle climate conditions in the country (dry, temperate, and tropical humid) are combining technical strategies with community participation to develop activities for soil use management, and conservation in the watersheds. 

In the United States, the U.S. Forest Service has embarked on its own community-based watershed restoration partnership effort (USDA Forest Service, 2001).

The challenges are considerable: lack of funding, long-term leadership, institutional barriers, mistrust among the partners, and many more. A mechanism is not in place to synthesize the lessons learned from those projects in order to increase the likelihood of success and support such essential environmental-economic-social experiments in North America.

NEW OPPORTUNITIES AND GLOBAL LINKAGES

It is clear that much progress has been achieved in watershed management, especially during the 1990-2000 period, where new approaches and methodologies have been developed to promote participatory integrated watershed management. However, no clear picture has yet been drawn on what has been really working and what can be done to improve future watershed management programs. 
In fact, the last systematic  effort to review and assess watershed management strategies and approaches at a global scale was conducted 17 years ago. It was carried out by FAO through the expert meeting held in Katmandu, Nepal in 1985. Hence, in-depth analysis of watershed management achievements and existing gaps, with particular emphasis on the 1990-2000 experiences, is a prerequisite to further development of watershed management programs.

In FY 2002, there have been meetings in (Switzerland in September 2002, and Argentina in October 2002) on watershed management programs for European mountain watersheds and Latin America, respectively. These regional meetings are expected to provide recommendations for follow-up to the activities of the International Year of the Mountains (IYM 2002) and contribute to the activities of the International Year of Fresh Water, 2003.

The World Summit on Sustainable Development (WSSD) in Johannesburg in 2002, highlighted initiatives which would benefit from the expertise and watershed management experienced in NAFC. The White Water to Blue Water initiative emphasizes a cross-sectional approach to ecosystem management beginning with the upstream sectors (watersheds, inland forest, agricultural areas, and population centers – collectively, the source of approximately 80% of marine pollution), and extending through the wetlands, mangrove forests, and coral reefs (the nurseries for most of the commercial species on which human populations depend) into the ocean (a driver of the Earth’s linked ocean/atmosphere systems and essential element of economic growth).
One goal of this initiative is to improve national capacities of coastal states to manage entire coastal-marine ecosystems by engaging the full range of upstream and downstream stakeholders.

A second equally important goal is to promote better regional and cross-border coordination between states, international organizations, non-governmental organizations and the private sector to make best use of available resources.

The United States has agreed to take the leading governmental role in the first phase of White Water to Blue Water, which will focus on the Wider Caribbean. Involving a wide variety of partners, including governments, NGOs, universities, and the private sector, this initiative will begin with a US-hosted kick-off conference in 2003. Inland forest and watershed management is a major component of this initiative.

CONCLUSION

In light of the role played by forests in providing cool, clean water, both onsite and downstream, the technical experience with watershed research studies and innovative attempts at watershed restoration on forested lands in North America; and the need to synthesize existing information and approaches to watershed management, we recommend the formation of a Technical Working Group whose short-term goal would be to host a workshop in FY 2003 with the following objectives:

· Assess and identify the nature and extent of achievements and existing gaps in the state-of-the-art of watershed management programs and approaches in the region;

· Identify lessons learned and principal issues emerging from  past experiences in the region, with particular focus on the 1990-2002 period;

· Identify guidelines for the formulation and implementation of the next generation of watershed management projects/programs, with special focus on the role of effective forest and watershed management in the conservation and sustainable use of water resources;

Long-term goals and objectives would be developed from the results of the initial workshop.

This would be a contribution to the International Year of Fresh Water, 2003.
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