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Talking Points 

>> Slide 1
. Good afternoon. Thank you for this opportunity to speak to you on such a vital topic.

>> Slide 2

Ecosystems under threat
. We are all keenly aware of the many challenges we face to sustain the wonderful planet we call home.

. Every day we read of new environmental signals that warn us of a new threat – or a new level of a known threat - to complex ecosystems that have evolved over millions of years. We learn about thinning Arctic ice, expanding tropics, diminished forests, increasing sterile seas, in every news cast. 

. On an increasingly crowded plant, in a world with a changing climate, among rising demands for all manner of natural resources across the globe, Earth’s ecosystems are critically threatened.
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Sea-Level rise and wetland risk
. For example, by 2080 a modest increase in sea level rise of 38 cm can result in a loss of up to 22% of the world’s coastal wetlands and combined with other stressors result in up to 70% loss. Admittedly, there is considerable uncertainty about magnitude, but the threat is no less acute. 

. Resilient, functioning ecosystems build soil, enhance pollination of crops, purify water, provide raw materials, regulate the atmosphere, cycle nutrients, and detoxify waste. Ecosystem services collectively provide the basis for all life on Earth.

. Thus, we must do all that we can to conserve and restore Earth’s vital ecosystems. Obviously, that’s why we’re here.
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Around the Bend
. Aldo Leopold, the noted American ecologist, said, “We shall never achieve harmony with land, any more than we shall achieve absolute justice or liberty for people. In these higher aspirations, the important thing is not to achieve but to strive.”

. If we agree with this statement – I doubt that anyone in this audience would disagree - then the question becomes, “How do we best strive toward sustainable ecosystems?”

 . What I’d like to emphasize today is how important science is as the key ingredient of restoration efforts.

. If you’re taking notes, or if you’re the kind of person who likes to know what’s ahead on the schedule, we’ll first briefly consider:

    + science in relation to society, then move to

    + the nature of USGS science – how essential the concept of ecosystems in our science strategy and how we depend on cooperation with our partners. 

And then we’ll discuss 

    + applied science for large-scale ecosystem restoration.

________________________________

Aldo Leopold (1887–1948) was an American ecologist, forester, and environmentalist. He was influential in the development of modern environmental ethics and in the movement for wilderness preservation. Leopold is considered to be the father of wildlife management in the United States.
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Science: toward rational solutions
. In the broadest sense, because science is set up to be an objective, impartial pursuit to learn the nature of the world around us, it can serve as catalyst in human interaction and help describe rational solutions on which a substantial part of society can agree. 
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Finding Balance: Advancing Sustainability

. Inevitably, there are tradeoffs when what is best for the natural environment and human motives for altering the environment collide. 

. Energy and mineral development required by modern society can drastically alter local environments, as in the case of mountain-top mining and energy production, major contributors of greenhouse gas emissions. Development, resource use, and ecosystem modification alter and often increase the exposure of humans and wildlife to vectors of disease and contamination.

. While there is often public conflict between uses of freshwater for societal versus environmental needs, there is also a growing recognition that the environmental uses of freshwater provide priceless services of purification, flood control, fish and shellfish provision, recreation, and spiritual renewal.

. Ideally, science should be linked to decisionmaking in society so that the tradeoffs among natural and societal needs are informed and fully considered.

. This is a crucial issue to the USGS and to the Nation, from Alaska’s North Slope to the Wyoming Green River Basin to The Everglades; in ecosystem restoration, in all areas of natural resource management, we want the best science to be routinely and effectively used in making decisions that affect people and the environment.
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The Nature of USGS Science 
. The USGS is pleased to be part of this conference as part of broad collaboration of many partners who are working diligently to advance ecosystem restoration. More than most organizations, we rely on our partners to accomplish our goals. Let me explain.

. The USGS does not have regulatory or land-management responsibilities, but we have developed a worldwide reputation for objective, unbiased science.

. The USGS serves the Nation as an independent fact-finding agency that provides scientific understanding about natural resource conditions, issues, and problems. 

. The USGS is the only integrated natural resources research bureau in the Federal Government. It supports the science needs of all the other bureaus of the Department of the Interior. 

. The USGS leverages its resources and expertise in partnership with more than 2,000 agencies of State, local and tribal government, the academic community, other Federal allies, non-governmental organizations, and the private sector.
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USGS Science Strategy Directions

. At USGS, we’ve developed a science strategy that we believe will help our organization – working in concert with our partners – to address complex environmental problems. 

. The strategy is based on a systems approach to evaluate broad causes and consequences of the use and management of natural resources and earth processes.

 
. There are six interrelated thematic components - directions – in our strategy that you see listed in this slide. A seventh component, data integration, emphasizes the importance of combining the findings of each science direction to develop a synergy of science.    

. The interaction and correlation of these directions both reflect and reveal the complexity of the Earth’s natural, physical, and life systems. They describe the breadth of our systems approach that calls upon the full range of USGS science capabilities.

. You might note which of the science directions is listed first here. There is a good reason for that.
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Ecosystems are fundamental.
. At USGS we believe that the starting point to understanding the complexity of earth systems is the concept of ecosystems.

. Ecosystems constitute the Earth’s biosphere and support human existence. The plants, animals, microbes, and physical products from ecosystems provide people, as components of those ecosystems, with the energy, water, biomass, medicine, and mineral resources needed to sustain human societies.

. This slide depicts the major structural elements of ecosystems, their climate regimes, landforms, organisms, and geology.
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Ecosystems differ fundamentally.
. USGS scientists have recently developed a methodology to map standardized ecosystems by compiling and integrating their major structural elements. This methodology has been implemented to produce a new map of standardized terrestrial ecosystems for the conterminous US at a much finer spatial resolution than existing ecoregion maps. 

. This new, higher resolution ecosystem classification and map should prove useful for ecosystem stewardship efforts. It holds considerable promise as an aid to climate change impact studies, as well as assessments of economic valuation of ecosystem goods and services.

____________________

Sayre, Roger; Comer, Patrick; Warner, Harumi; Cress, Jill. A New Map of Standardized Terrestrial Ecosystems of the Conterminous United States. USGS Professional Paper 1768. July 2009.

http://pubs.er.usgs.gov/usgspubs/pp/pp1768
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Understanding Earth Systems
. A perspective that I support strongly is that all of earth’s resources are interrelated.  

. John Muir famously said, “When we try to pick out anything by itself, we find it hitched to everything else in the universe.”   

. At USGS, we believe that this comprehensive, interdisciplinary, systems approach to a science strategy will pay dividends in making our science more relevant to environmental issues in public policy. 

. In this first decade of the 21st Century, threats to ecosystems on a global scale - climate change, drought, natural disasters, deforestation, competition for energy and mineral resources – all add to the complexity of restoring ecosystems. Additionally, there are important human health impacts that are tied to health of ecosystems through the quality of our air and our water.
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Science for Large-Scale Ecosystems
. Let’s speak more specifically now about the payoffs from science when applied to the challenge of restoring large-scale ecosystems.

. Ecosystem restoration science provides a fundamental understanding of the functions of ecosystems in our human landscape, providing knowledge to enable ecosystem stewards to make informed decisions for planning, implementing and assessing large-scale restoration actions.


. Research, monitoring and modeling are critical elements for successful adaptive management - essential components for implementing successful and sustainable restoration.

. Science can assist in balancing national and regional needs with the health of the natural ecosystem. 

. At the same time, science must be responsive to emerging ecosystem and environmental challenges, including: 

   + Climate change - AND, for coastal ecosystems the significance of sea level rise

   + Water availability and water quality 

   + Invasive Species 

   + Endangered Species 

   + Land-use change 

   + Population growth 
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Adaptive Management: “Learning by Doing”
. No doubt most of you are very familiar with the concept of adaptive management (AM) - a structured, iterative process of optimal decision making in the face of uncertainty. Its goal is to reduce uncertainty over time via system monitoring. 

. USGS not only endorses the practice of Adaptive Management, but we literally helped write the book on this versatile, pragmatic way to manage land and ecosystems.

. Adaptive management is often characterized as "learning by doing.”

. Learning from the land happens much quicker and easier the more diligently we pursue and employ all the sound natural science that is applicable to ecosystem restoration. 
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Science strengthens complex partnerships
. Ecosystem restoration typically takes place in complex partnerships staffed by professionals with varied backgrounds working through several layers of organization. In this setting, sound science has a distinct social value in that it is the common ground, the shared ideal of everyone involved in the project. 

. To be sure, the science of ecosystem restoration does not - and likely will never - point to distinct, popular solutions. Yet it generally works as a common basis for action, bringing groups with widely varied goals together to engage constructively.

. For science to work well as a basis for action, it must recognizably top-quality and completely impartial. It must have relevance to planning and policy. 

. Science must have input from all stakeholders to ensure that it provides the information and data needed to address the shared societal and environmental challenges at hand.

. Large-scale ecosystem restoration is as complex as it is by necessity. The sheer extent of the science, planning and policy development, implementation, and management required of any large scale restoration effort greatly outweighs the capability and resources of any one agency, or even an expanded single layer of participation – such as federal agencies alone. 
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[Map of USGS Ecosystem Projects]
. This graphic illustrates the expansive involvement by USGS in ecosystem science through several project perspectives.

. We also readily see here that ecosystems know no political boundaries. We have much to learn and share with our international as well as our state partners. 

. A distinct lesson from this map- one I noted just a minute ago - is how astonishingly complex large-scale ecosystem restoration is. To make it work, every individual, every institution involved in ecosystem stewardship must contribute science in a “Spirit of Cooperation” – the theme of this national conference.
   + In the Chesapeake Bay: We have multiple states, municipalities and federal entities involved in restoring the Bay. 
   + Great Lakes: The cooperation of two nations, numerous Tribal Nations and several states are required to gain a comprehensive view of Great Lakes ecosystems. The Obama Administration has added the Great Lakes to the list of Priority Ecosystems requiring Restoration.
   + Greater Everglades Ecosystem: Consider the national and international significance of this World Heritage Site and the critical need for cooperation amongst the State of Florida, federal agencies, Tribal Nations and local municipalities. The area sits literally and figuratively at the front door of eminent sea level rise. A 2008 NAS report states, “Impending climate change should not be an excuse for delay or inaction in the restoration but instead provides further motivation to restore the resilience of the ecosystem.”
   + The California/Federal (CALFED) Bay Delta Program presents enormous challenges that involve many endangered species and the fact that the ‘vegetable garden’ of the Nation is situated in a zone of earthquake hazards.
   + Puget Sound: You will hear much about Puget Sound Restoration and other western restoration challenges and opportunities at this conference. 

 >> Slide 15  cont’d
[Map of USGS Ecosystem Projects]
  + Great basin and Southern California shrublands – Here, invasive plants bring new fire regimes that destroy native shrubland vegetation. USGS scientists work to find ways of restoring native habitat for a variety of birds, mammals, and reptiles and to assess the effectiveness of current strategies.
. Over the past couple of decades, the Nation has been moving more aggressively toward recognizing the VALUE of restoring our degraded ecosystems. We, the science community, must be equally as aggressive in providing meaningful, relevant, and timely science for ecosystem stewardship.
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[Obama quote]
. When President Obama recently spoke at the National Academy of Sciences in Washington, DC, he said, “Science is more essential for our prosperity, our security, our health, our environment, and our quality of life than it has ever been.”

. At the USGS, we couldn’t agree more. Today, our growing and expanding society faces many pressing issues that science can and must help address – hard issues like finding sustainable sources of energy, dealing with climate change, contending with diminished ocean resources.

. The state and the fate of ecosystems and the services that they provide to human societies are rapidly emerging as a global concern of citizens, governments, and industry. Ecosystem management, defined as a strategy for the integrated management of land, water, mineral, energy, and living resources that promotes conservation and sustainable use in an equitable way has become a key component of the sustainable development paradigm. (United Nations Environment Program/ Convention on Biological Diversity, 2000) 

. In the coming years, the USGS will put a priority focus on ecosystem science, drawing from our strengths in monitoring, research, modeling, and geospatial representation. Our goal is to become recognized as the Nation’s source for ecosystem science in support of decisionmaking and ecosystem management strategies. 

. Ecosystem sustainability and restoration is a particularly complex and a critically urgent issue, one that requires the highest level of science at many phases – in assessment, in monitoring, in planning and implementing solutions.

. The need for broad, effective, thorough ecosystem science is crucial; the challenge is demanding. We need your help, the help of many partners, in striving toward such a high goal.
