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. Good Morning. 

Slide 2 – Landsat and Carbon Assessments

. Here is quick look ahead at the organization of my presentation.

. First, I’ll provide some context for the U.S. Geological Survey as a natural science agency of the U.S. government. It’s conceivable that we may not be so well known in international circles as NASA is. 

. Then, we’ll move to how the USGS became a space agency and how the Landsat program makes an essential contribution to our science perspective at multiple scales and through many years.

. One research field for which Landsat is particularly useful is investigations into biological carbon sequestration, sometimes also known as terrestrial, ecological, or land-based carbon sequestration.   

. Then we’ll conclude with one person’s view of how important science is in meeting the challenges of our time. 

Slide 3 - Finding Balance: Advancing Sustainability

. The USGS is one of several bureaus in the Department of the Interior (DOI) led by Secretary Ken Salazar. The USGS supports the science needs of all the other bureaus of the Department -- for example, the National Park Service and the U.S. Fish and Wildlife Service. The USGS conducts scientific research on natural hazards, monitors the status of natural resources, and analyzes how human activity affects the natural environment. 

. Having no regulatory or land-management responsibilities, the USGS functions as independent fact-finding agency. We provide impartial scientific information to other scientists, resource managers, and planners in government agencies, industry, academia, non-profit organizations, and to the public at large.  

. To carry out our mission, we have more than 9,000 science and science-support staff at work at more than 400 USGS science centers across the Nation. The diversity of our expertise – especially in the fields of geology, hydrology, biology, and geography – enables us to carry out large scale, multi-disciplinary investigations. 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. 

. Using science to understand the land is our heritage at USGS. We believe that science should be closely linked to the decision making process so that the inevitable tradeoffs among natural and societal needs are informed and fully considered. 
Slide 4 - USGS Science Strategy: A Systems Approach

. In the last few years a select team of USGS scientists carefully crafted a science strategy to outline areas where natural science can make substantial contributions to the well-being of the Nation and the world. 

. A key element of this strategy revolves around the conviction that the problems facing society are becoming increasingly complex and require a systems approach to make headway. 

[Muir quote from My First Summer in the Sierra, 1911). Muir (1838-1914), a Scottish-born American naturalist, author, early advocate of preservation of wilderness.]

Slide 5 – 
Landsat: A Global Imagery Archive of Land Features

.  Among national natural resource surveys around the world, USGS is unusual on two fronts:

  1. We have a biology component in our mutidisciplinary organization.

  2. We are a space agency in that we operate earth-observing satellites, at present, Landsats 5 and 7.

. Let explore the last point first, though I would ask you to continue to keep in mind the first point about biology.

.The vision of a program of space-based observation of the Earth began with the Department of the Interior. In September 1966, then Secretary of the Interior Stewart L. Udall announced Project EROS (Earth Resources Observation Satellites) as an effort "to collect valuable resource data and use it to improve the quality of the environment.“ Project EROS gradually evolved, with generous technical assistance from our friends at NASA, into the Landsat program which is jointly administered by USGS and NASA. 

Slide 6 - Worldwide Usage of Landsat Imagery

. Starting in October 2008, USGS opened the Landsat archive of over 2 million images to free access over the internet.  During the first year we have distributed 1.14 million Landsat images to 180 countries. 

. Scientists and educators are seven times more prominent in today’s distribution profile than when we were previously selling imagery for the cost of processing to each user’s specifications (about $600 per scene).

Slide 7 - Landsat Remote Sensing of Global Change 

. The strength of Landsat remote sensing for global change lies in its consistent, long-term coverage, which permits repeat views of the same area on Earth over time. This reliability, repeatability, and historical perspective amplifies the usefulness of the data in many different application areas. 

. The medium-resolution scale of Landsat, 30 meters, is like Goldilocks said, “Not too big; not too small.” One pixel of information at this resolution covers the area of a baseball diamond inside the base paths. A professional or Olympic football (soccer) field would be described by six such pixels. It’s a scale where natural and human-induced causes of change can be both detected and differentiated. Regional and global coverage is feasible at this scale while avoiding understandable concerns about privacy that might come with higher-resolution imagery. 

. Analysis of repeat Landsat coverage over forests can give us an accurate representation of when disturbances such as fire or clearcutting occur and thereby give us an estimate of stand age. Since trees of different ages sequester carbon at different rates, stand age is an important input into carbon models.
Slide 8 - Landsat: Carbon Sequestration

. Whether it is Landsat or another system or platform, remote sensing is critical for a consistent, accurate assessment of carbon sequestration anywhere around the globe. 
Slide 9 – Carbon Sequestration: Overview

. The complex truth is that, even as we are moving toward a still more carbon intensive global economy, there is as yet no reliable methodology that can be used to assess the potential impact of climate change on ecosystems in the future, for either sequestering more carbon, or for maintaining various ecosystem services. 

. USGS efforts in biological carbon sequestration are aimed at building an assessment methodology, conducting the assessment for US ecosystems, and, as mutually beneficial with international partners, providing it and helping to apply it in other parts of the world.

Lidar energy can travel through small openings in forest canopy to characterize the underlying terrain.  Along the way, the energy interacts with the vegetation allowing its horizontal and vertical structure to be mapped.
Slide 10 – Carbon Sequestration: USGS Approach
. . The core of our approach to terrestrial carbon sequestration, as the diagram indicates, is an integrated modeling capability that USGS has designed. That, along with USGS remote sensing, will enable a robust and portable methodology for the national assessment of sequestration capabilities.

. ‘Multi-faceted’ may be the best word to describe our entire approach. We will use our strength in multidisciplinary research; our depth in ecological investigations; our extensive, long-running records of earth observations from the ground and from space research to produce objective, evidence-based science findings that can be used to impartially inform land management policies and decision making.

Slide 11 - Conclusions, Implications

. Landsat is a vital tool in supporting evidence-based decisions.

. Biosequestration is not a silver bullet (a single answer), but an important mitigation tool – domestically and internationally.
. Carbon cannot be managed in isolation from other resources; sequestration can and will affect other ecological services.

. Carbon sequestration capacities (and rates) are very sensitive to our understanding of ecosystem management, disturbance and response.

. In the United States, the Department of the Interior can contribute significantly to America’s carbon reduction goals through restoration and carbon sequestration projects that require significant scientific and managerial expertise.

Slide 12 – President’s 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.”

. The President was speaking to an audience of America’s most accomplished scientists, but his words can easily be considered in a global context. 

. Today, our growing and expanding society faces many pressing issues on a global scale that science can and must help address – hard issues like finding sustainable sources of energy, dealing with climate change, and contending with diminished ocean resources.

. The threat of rapid climate change is without historical parallel. There is a crucial need for broad, effective, holistic approaches to both mitigate and adapt to the impacts of climate change. Along with our international partners, we must work diligently to provide reliable, authoritative science information that can be used in evidence-based decisions by leaders and citizens around the globe. 

