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. Good afternoon. 

. I am delighted to be with you, to discuss and learn about these vital issues.

Slide 2:  Linking science to decisions on natural resources
As the Nation’s earth and natural science agency, the USGS conducts scientific research on natural hazards, monitors the status of natural resources, and analyzes how human activity affects the natural environment. 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. 

. 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.  

. At USGS, we believe that science should be closely linked to decisionmaking in society so that the inevitable tradeoffs among natural and societal needs are informed and fully considered.
Slide 3: 130 Years of USGS Science 

. Using science to understand the land is our heritage at USGS. 

. The USGS was created 130 years ago to conduct “the classification of the Public Lands, and examination of the geological structure, mineral resources, and products of the national domain.”
Slide 4:  The Nature of USGS Science

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

. We have more than 9,000 science and science-support staff at work at more than 400 USGS science centers across the Nation. They conduct hundred of research projects and maintain tens of thousands of sampling and monitoring sites. Over the years, our researchers have developed a worldwide reputation for objective, unbiased science.

. Having no regulatory or land-management responsibilities, 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.
Slide 5:  USGS Science Strategy – A Systems Approach

. We’ve developed a comprehensive science strategy that is intended to inform long-term approaches to USGS program planning, technology investment, partnership development, and workforce and human capital strategies. 

. A key element of our science strategy revolves around the conviction that the problems facing society are becoming increasingly complex and require a systems approach to make headway.
Slide 6: USGS Science Strategy Directions
. We believe this strategy based on a systems approach will help our organization – working in concert with our partners – to address complex environmental problems. 

. 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 intricate connection 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.

. There is no priority intended in the order in which these directions are listed. So, in keeping with today’s agenda, let’s explore further the USGS role in Federal science concerning climate change – listed as number 6 on this slide – and energy – shown here as number 2.

. This audience appreciates that energy is at the heart of the global warming challenge. It is human production and use of energy that is the primary cause of global warming. In turn, climate change will eventually affect our production and use of energy. The vast majority of U.S. greenhouse gas emissions, about 87 percent, come from energy production and use. 
[USGCRP, 2009. Global Climate Change Impacts in the United States]  

Slide 7:  USGS Climate Change Science
. The USGS engages its traditional organizational strengths to better understand the likely consequences of climate change - studying how climate has changed in the past and using this historical record to forecast responses to shifting climate conditions in the future; distinguishing between natural and human-influenced changes; and recognizing ecological and physical responses to changes in climate.  

. These institutional strengths allow USGS to play a critical role in conducting climate change science across the Nation’s terrestrial, freshwater, and coastal systems – within and beyond Federal lands – and in providing objective science to assist decision-makers. 
Slide 8:  National Land Cover Database 
. The USGS provides a wealth of continuing, baseline scientific information from its numerous observation and monitoring networks. 

. Three prominent examples are: our streamgage network with records that date back to the 1880s, our vast archive of satellite imagery providing comprehensive global coverage for over 30 years, and, shown here, one of our national databases - the National Land Cover Database (NLCD 2001). 

. The National Land Cover Database (NLCD 2001) - produced by USGS and 10 other partners through the Federal interagency Multi-Resolution Land Characteristics Consortium (MRLC) - is a massive database that describes the land surface condition of each 30-meter cell of land in the conterminous United States. One such cell is approximately the area bounded by the base paths on a baseball diamond. 

. Historical and continuing observations such as the NLCD are important components for building climate models, especially those that deal with the impacts of climate change to terrestrial, freshwater, and marine ecosystems. The ability to provide ground-truthing and data calibration across multiple scientific disciplines in a wide variety of spatial and temporal scales enables the USGS to play a key role within the climate science community.

Slide 9:  USGS Climate Change Science Initiatives
. The USGS is creating a Climate Effects Network, an early warning system on the effects of climate change. The National Climate Effects Network will be a “network of networks” that builds upon existing data collection programs, with an investment in additional data collection and research activity where needed, to establish a comprehensive climate effects observation and research strategy. The network will provide the information land managers need to protect our natural resources and policy makers need to sustain environmental and socio-economic systems. 

. USGS is also developing a National Climate Change and Wildlife Science Center for understanding fish and wildlife responses to changing climate and for testing and validating related adaptation decisions by land managers and other stakeholders.  The efforts of USGS will result in new knowledge and tools to support land and resource managers, citizens, and other stakeholders in making decisions that will be cost effective, provide more resilient ecosystems and watersheds, and safer communities. 

. Carbon sequestration is a critical topic that bridges climate change and energy. We’ll discuss it further in a moment.  
Slide 10:  

USGS Contributions to the U.S. Climate Change Science Program
. The U.S. is addressing the climate change issue at the national level though the U.S. Climate Change Science Program.

. The CCSP coordinates research on climate and global change, as sponsored by 13 Federal agencies with oversight by OSTP, CEQ, NAS, OMB.

. The CCSP was established as a result of the President’s 2001 Climate Change Research Initiative (CCRI) and continues work under the US Global Change Research Act of 1990.

. USGS climate-related work is reported annually to the CCSP. We are leading or contributing to 13 of the 21 synthesis and assessment products.

----------------

 Note:  CCSP provides a mechanism for coordination on climate amongst the federal agencies.  
Slide 11:  The Climate Change – Energy Nexus
. As I noted before, energy is at the heart of the global warming challenge. Energy supplies, in turn, could be affected by climate change. There is a term for this relationship: the climate change-energy nexus.

.  In the next few slides, I want to give you a sense of how USGS research and data on energy helps contribute to inform decisions about our future use of oil and gas and guide related decisions that concern endangered species, native communities, and climate change. 

. Given current trends, we expect that the overall domestic energy portfolio is not likely to change significantly over the next 30 years. Fossil fuels will continue to be the prime source of energy- both domestically and globally. Therefore, CO2 emissions, other related greenhouse gasses, 

and resultant temperatures will continue to increase, unless something is done to mitigate the emissions. The Nation needs scientific information to develop technically and economically feasible strategies to reduce human-caused CO2 emissions and to remove CO2 from the atmosphere. 

. Congress has indicated that geological and biological carbon sequestration efforts will be major components of the mitigation strategy. (reference: EISA sections 712, 713, 714, and 715; other climate legislation, such as current House Bill Waxman-Markey, developing Senate Bills).

Slide 12:  A record of authoritative energy 
and mineral assessments 
. Our organization continues to conduct two of the world’s most respected sources of authoritative, unbiased information about minerals and energy resources:


+ USGS Global Mineral Resource Project


+ USGS World Petroleum Assessment

. The USGS Circum-Arctic Resource Appraisal released in July 2008 was part of an ongoing USGS project to assess the global petroleum basins using standardized and consistent methodology and protocol. The USGS worked with a number of international organizations to conduct the geologic analyses of these Arctic provinces.

. With this assessment, we provided the same information to everyone in the world so that the global community can participate in making those difficult decisions.   

_______________

For reference. On July 23, 2008, the USGS released the first publicly available petroleum resource estimate of the entire area north of the Arctic Circle. These resources account for about 22 percent of the undiscovered, technically recoverable resources in the world. The Arctic accounts for about 13 percent of the undiscovered oil, 30 percent of the undiscovered natural gas, and 20 percent of the undiscovered natural gas liquids in the world. About 84 percent of the estimated resources are expected to occur offshore.
Slide 13:  

National Geothermal Resources Assessment 2008
. USGS conducts research and assessment on all geologically based energy resources (oil, gas, coal, coalbed methane, natural gas hydrates, geothermal, uranium, heavy oil, oil shale, etc.).  We do not do research and assessment on solar or wind, as those are technology based energies. That is the responsibility of the Department of Energy. 

. Here you see a map of the western U.S. that portrays the first national geothermal resource estimate in more than 30 years. It indicates that geothermal power production could significantly add to the electric power generating capacity in the United States. Full development of the conventional, identified systems alone could expand geothermal power production by about 260% of the currently installed geothermal total. 

. The resource estimate for unconventional Enhanced Geothermal Systems (EGS) resources is more than an order of magnitude larger than the combined estimates for both identified and undiscovered conventional geothermal resources and, if successfully developed, could provide an installed geothermal electric power generation capacity equivalent to about half of the currently installed electric power generating capacity in the United States.

_____________

Sources

http://www.usgs.gov/newsroom/article.asp?ID=2027

Fact Sheet 2008-3082 -http://pubs.usgs.gov/fs/2008/3082/
Slide 14:  Carbon Sequestration – a conceptual diagram
. The U.S. Geological Survey recently developed a new method to assess the nation's potential for geologic carbon sequestration. 

. Congress authorized USGS to create an assessment methodology and conduct a national assessment within the legislation of the Energy Independence and Security Act of 2007. The new assessment method focuses on quantifying the fraction of pore space in rocks that is technically accessible, the part that we believe we can use today. This is a geologically based, statistical method that evaluates the potential to store carbon dioxide in geologic formations. 

. The USGS has conducted national and international assessments of fossil fuels, water and minerals for many years. So, we are building on that experience and treating pore space as a resource in which we can store CO2.

. A USGS report on the Nation’s potential for carbon sequestration by biological means is due in April 2010.

____________________

USGS source: Robert Burress, http://www.usgs.gov/corecast/details.asp?ep=89; S. Haseltine communication
Slide 15:  Science objectives of biological 
sequestration resource assessments
. Assessment of biological sequestration resources are designed to provide quantitative information about carbon fluxes, storage, and vulnerability.  Determination of processes that control ecosystem greenhouse gas fluxes is an explicit requirement of Section 712 of the EISA.  Among the processes likely to control future carbon fluxes, potential effects of climate change and land use will be especially important.  Methodologies for national assessments must be scalable to site-specific applications. 

. In the photo on the left, a technician is sampling a long-term forest monitoring plot in Everglades National Park. From measurements of diameter and change in diameter, biomass gains and losses can be calculated using allometric equations, and biomass can be translated to carbon using conversion factors. [Photo from Tom Smith]
. The USGS Land Cover Trends project is designed to document the types and rates, causes, and consequences of land cover change from 1973 to 2000 within 84 ecoregions (as defined by EPA) that span the conterminous United States. The project uses historical Landsat satellite images to interpret land cover change.  The forces driving land cover change are identified and documented using field observation, socio-economic data analysis, and synthesis of published literature. 
[Full discussion of the project methodology can be found in Loveland et al. (2002). http://landcovertrends.usgs.gov/index.html]

Slide 16:  Interdisciplinary investigation of carbon sequestration and greenhouse gas fluxes
Scientific understanding of carbon sequestration requires the application of expertise from a wide range of scientific disciplines.  USGS scientists are experienced in interdisciplinary studies related to carbon sequestration.  As shown in this preliminary map, the distribution of these studies is nationwide, spanning a wide range of environments and ecosystems.  
[blue dots represent field sites; red outlines show regional studies].
Slide 17:  Carbon offsets: Objective data, analysis needed
. Such careful assessments of biological sequestration are warranted because sequestered carbon is a tradable commodity on the global market and a concern of national and international policies. Investors and decision-makers need to know the present and potential future value of carbon sequestration offsets.

. Furthermore, a rigorous assessment of carbon sequestration resources is especially important because it will provide information that is essential for planning robust carbon management policies. 
Slide 18:  Seeking Partners in Science

. Today, our growing and expanding society faces pressing issues that science can and must help address – tough issues like finding sustainable sources of energy, dealing with climate change, contending with diminished ocean resources, coping with natural disasters such as wildfires, earthquakes, floods, and drought.

. These issues transcend State and national boundaries, even continents. They’re global in nature. Confronting these as a Nation, and as a global society, requires developing a thorough, data-driven, broad-based scientific understanding of them.  

. Further, because the environmental challenges are so daunting, I wish to make an obvious point.  We can accomplish so much more when we work together for the same goals. Our efforts and your efforts in the halls of government, in the halls of academia, and in city halls, often have parallels in discovering the science of the earth and assessing its resources. We can also win multiple returns in accomplishing different aspects of many common goals that in the digital age can easily be re-purposed, such as geologic mapping and geospatial data collection. 

. As an organization, USGS likes to partner. So let’s be partners whenever we can. 

Slide 19:  Obama Quote
. When President Obama spoke this spring 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 USGS, we couldn’t agree more. 

. In facing today’s environmental challenges, it is more urgent than ever that science is regarded as basic, as elemental, in informing the decisions that our leaders make. At USGS we are eager to provide the scientific knowledge that can benefit society – science that is authoritative, relevant, and responsive.
