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NASA Earth Science Trade-off 1NC
NASA’s budget levels will demand difficult choices, but the Administration is committed to Earth science programs.

Holdren 11 – Director office of Science and Tech policy

(John, Director – Office of Science and Technology Policy, “The Budget for the White House Office of Science and Technology Policy”, http://www.whitehouse.gov/sites/default/files/microsites/ostp/jph-house-sst-testimony-2-17-11.pdf, 2-17)

National Aeronautics and Space Administration (NASA) This past October, the President signed the 2010 NASA Authorization Act (the “Act”, Public Law 111-267), which stands as a statement of bipartisan agreement by Congress and the Administration regarding NASA and its many programs. NASA’s programs not only support the grand and inspiring adventures of space exploration, scientific discovery, and aeronautical advancement, but also provide an indispensable platform for observing the Earth to ensure that we have the information we need to cope with weather-related and other environmental threats to human well-being. NASA programs also fuel new technology development and innovation and help launch new products, services, businesses, and jobs with enormous growth potential. The Act will further our joint goal of placing NASA’s programs on a more stable footing and enhancing the long-term sustainability of these exciting endeavors as we chart a new path forward in space. The FY2012 NASA budget reaffirms the Administration’s commitment to a bold and ambitious future for NASA. Every initiative called for in the Act is funded, including: a robust program of space science and Earth science, including a commitment to invest in new satellites and programs of Earth observation; a strong aeronautics research program; the Space Launch System (SLS) heavy-lift launch vehicle and Multi-Purpose Crew Vehicle (MPCV) needed to support human spaceflight and exploration missions beyond Earth’s orbit; a vigorous technology development program; extension of International Space Station (ISS) activities through at least 2020, coupled with a plan to use this orbiting outpost more effectively; and the development of private-sector capabilities to transport cargo and crew into low Earth orbit, thus shortening the duration of our reliance solely on Russian launch vehicles for access to the ISS. Within the context of a difficult budget environment and the President’s decision to freeze non-security discretionary spending at 2010 levels for five years, NASA’s budget remains at $18.7 billion in the 2012 Budget. This budget level demands difficult choices, and those choices were made while keeping in mind the priorities of the Act as well as the collective desire of the Congress and the Administration to have a balanced program of science, research, technology development, safe spaceflight operations, and exploration. One such difficult choice was limiting the budget for the James Webb Space Telescope, keeping the project funded at $375 million in 2012, to assure NASA the opportunity to begin work on new scientific opportunities identified in the National Academies’ most recent decadal survey in astronomy and astrophysics. Similarly, the 2012 Budget reduces the planned increases in Earth-science research outlined in the 2011 Budget. The Budget demonstrates the President’s continued commitment to our shared 5 priorities even when difficult decisions are required, providing $1.8 billion in FY2012 funding for the Space Launch System and $1.02 billion for the Multi-Purpose Crew Vehicle, thereby laying the critical foundation for these exploration programs. As NASA reported in January of this year, it is still in the process of shaping these efforts and will discuss them in more detail in a report to Congress this spring. Similarly, the Budget provides a solid foundation for the commercial crew and cargo transportation programs that are necessary to provide safe and costeffective access to low Earth orbit, including sufficient support for the operations of the ISS. 

Empirically, emphasis on space exploration trades off with Earth science research.
Stempeck 05 – Senior reporter for E&E Daily
(Brian, E&E Daily senior reporter, “CLIMATE CHANGE: NASA space missions may undermine climate studies,” April 29, Environment and Energy Daily, Lexis)

A member of the National Academy of Sciences' National Research Council told a House panel yesterday that the White House's push for further space exploration missions is coming at the expense of earth research programs, including a key effort on climate change science. Berrien Moore, a professor at the University of New Hampshire and a co-chair with the National Research Council, told assembled House Science Committee members yesterday about the findings NRC has uncovered so far as it prepares a final report on federal earth science research due out in late 2006. "Recent changes in federal support for Earth observation programs are alarming," NRC scientists concluded in their interim report . "Opportunities to discover new knowledge about Earth are diminished as mission after mission is cancelled, descoped or delayed because of budget cutbacks." NASA's decision to shift its priorities toward space exploration is putting current earth research programs "at risk of collapse," Moore said. And presidential initiatives such as the Climate Change Research Initiative and the subsequent Climate Change Science Program are some of the most at-risk programs, he said.
Earth sciences solves multiple scenarios for extinction, including climate change.
Killeen 5 – Phd. , Director of the National Center for Atmospheric Research

(Timothy, 28th April 2005, “Senate Hearing on NASA's Earth Science Program”, http://www.spaceref.com/news/viewsr.html?pid=16382) NAR

It is clear after decades of pioneering satellite observations that Earth is a system of tightly coupled parts that interact in complex ways to produce the whole. The study of such interactions has become known as Earth system science, and has led to numerous insights about how the Earth functions and how it is evolving and changing over time. To understand how the atmosphere supports and protects life, for example, one must appreciate the complex and tightly coupled circulation dynamics, chemistry, interactions with the oceans, ice, biosphere, and land surface: all driven by solar radiation. And today, the natural system is clearly susceptible to changes due to human activity, creating still more complexity and variability over many scales of time and space. In any foreseeable future, we will have to understand this "system of systems" in order to help create, maintain, safeguard, and guide human societies. Earth system science, based on comprehensive and accurate ground- and space-based observations, is the toolkit that enables such investigation. Furthermore, the manner in which we explore other worlds will be informed by the understanding of our own. For me personally, this "blue marble" photograph taken over 30 years ago by Apollo 17 astronauts on the way to the moon perfectly represents this complex system. You have all seen this incredible picture hundreds of times in advertisements, reports and public media. It is perhaps one of the most significant, but under-sung, societal icons we possess. At NCAR, it is featured in a wall mural. There are many ways to illustrate the importance of NASA's role in supporting Earth system science in the U.S. In sheer budgetary terms, NASA is the single largest environmental science program supported by the federal government. The widely respected budget analyses of the American Association for the Advancement of Science (AAAS) indicate that NASA provided 34 percent of the total funding for the environmental sciences in 2004. Much of this spending is devoted to the design, development, and operation of scientific instruments, the spacecraft that carry them, and the data systems required to process, analyze, archive, and distribute data to the scientific community and other users. But it should also be remembered that NASA provides significant resources to university investigators through the research and analysis component of its program. In fact, leaving spacecraft and data system costs aside, AAAS analyses show that NASA was the third largest provider of competitively awarded extramural funding for the university environmental science community in 2004, trailing only the National Science Foundation and the National Institutes of Health. Even small reductions in the NASA program have large effects in the university community. This matters both because research and analysis is the process by which useful information is derived from remote sensing systems, and because university-based research activities provide the human capital (undergraduates, graduate students, young researchers and engineers) that underpins the entire space program. The effects of funding perturbations reach far beyond the year in which they occur. The design and development of an Earth observation satellite takes a decade or more, and keeping young scientists and engineers engaged in such work requires some degree of steady ongoing support. Another way of showing NASA's importance to this field is by looking at what has been accomplished. The scientific and practical results from NASA's Earth science program are much too extensive for me to catalogue here, but two examples can illustrate the unique contribution that NASA has made to our understanding of the Earth's atmosphere and its variations. Example 1: Ozone depletions The first example is probably well known to you. The ozone "holes" in the Antarctic and Arctic were monitored from space by various NASA satellite systems, including the Total Ozone Mapping Spectrometer (TOMS). The diagnosis of the physical and chemical mechanisms responsible for these dangerous changes to our protective ozone shield was made possible by the combination of observations, modeling, and theory supported by NASA. In fact, it was a NASA high-altitude aircraft that made the "smoking gun" measurements that convinced the scientific and policy communities that chlorine compounds produced by various human activities were centrally responsible for the observed ozone loss. Following these observations, international protocols were put in place that are beginning to ameliorate the global-scale ozone loss. The TOMS instrument has provided an ongoing source of data that permits us to track the level of ozone in the stratosphere, the annual opening and closing of the "ozone hole," and how this phenomenon is changing over time. These continuing measurements and analyses and the effective regulatory response have led, among other things, to a reduction in projected deaths from skin cancer worldwide. Example 2: Air Pollution Observations Last week, President Bush mentioned proposed rules to limit air pollution from coal-fired power plants. Air pollution is clearly an important concern. NASA has played a major role in the development of new technologies that can monitor the sources and circulation patterns of air pollution globally. It is another tremendous story of science serving society through innovation. In this case, through an international collaboration, NASA deployed a one-of-a-kind instrument designed to observe global carbon monoxide and its transport from the NASA Terra spacecraft. These animations show the first global observations of air pollution. Sources of carbon monoxide include industrial processes (see, for example, source regions in the Pacific Rim) and fires (for example in Amazonia). These global-scale data from space have helped change our understanding of the relationship between pollution and air quality we now know that pollution is not solely or even primarily a local or regional problem. California's air quality is influenced by industrial activity in Asia, and Europe's air quality is influenced by activities here in America. From such pioneering work, operational systems can now be designed to observe pollution events, the global distribution of chemicals and particulate matter in the atmosphere, and the ways in which these substances interact and affect the ability of the atmosphere to sustain life such a system will undoubtedly underpin future efforts to understand, monitor, and manage air quality globally. Without NASA's commitment to innovation in the Earth sciences, it is hard to believe that such an incredible new capability would be available today. B. The Promise of Earth Observations in the Next Decade The achievements of the last several decades have laid the foundation for an unprecedented era of discovery and innovation in Earth system science. Advances in observing technologies have been accompanied by vast improvements in computing and data processing. When the Earth Observing System satellites were being designed, processing and archiving the data was a central challenge. The Terra satellite produces about 194 gigabytes of raw data per day, which seemed a daunting prospect at the time of its definition. Now laptop memories are measured in gigabytes, students can work with remote sensing datasets on their laptops, and a large data center like NCAR increases our data holdings by about 1000 gigabytes per day. The next generation of high performance computing systems, which will be deployed during the next five years or so, will be petascale systems, meaning that they will be able to process millions of gigabytes of data. The ongoing revolution in information technology has provided us with capabilities we could hardly conceive of when the current generation of Earth observing satellites was being developed. We have just begun to take advantage of the synergies between these technological areas. The U.S., through NASA, is uniquely positioned to take advantage of this technological opportunity. Example 3: Weather Forecasting Weather forecasting in the Southern Hemisphere has been dramatically improved through NASA's contributions, and this experience illustrates the power of remote sensing for further global improvements in weather prediction. The lack of surface-based data in the Southern Hemisphere once meant that predictive skill lagged considerably behind that achieved in the Northern Hemisphere. The improvement in the accuracy of Southern Hemisphere weather forecasting is well documented and almost entirely due to the increased use of remote-sensing data. But improvements in the quality of satellite data were not sufficient. Improvements in data assimilation a family of techniques for integrating observational results into predictive models were also necessary. The combination has resulted in rapid improvement in Southern Hemisphere forecasting, which is now nearly equal to that in northern regions. Data assimilation capabilities continue to advance rapidly. One can now easily conceive of forecast systems that will fuse data from satellites, ground-based systems, databases, and models to provide predictions with unprecedented detail and accuracy perhaps reaching natural limits of predictability. A new generation of weather forecast models with cloud-resolving spatial resolution is coming on line, and these models show significant promise for improving forecast skills across the board. Use of new NASA remote sensing data from upcoming missions such as Calipso (Cloud-Aerosol and Infrared Pathfinder Satellite) and CloudSat will be essential to fully validate and tune these new capabilities which will serve the nation in providing improved hurricane and severe storm prediction, and in the development of numerous decision support systems reliant on state-of-the-art numerical weather prediction capabilities. Example 4: Earth System Models Data from NASA missions are central to constructing more comprehensive and detailed models that will more realistically represent the complexity of the Earth system. Cloud observations from MODIS (the Moderate Resolution Imaging Spectroradiometer) and precipitation measurements from GPM (the Global Precipitation Mission), for example, are critical to improving the representation of clouds and the water cycle in such models. Observations from MODIS and Landsat are fundamental to the development of more sophisticated representation of marine and terrestrial ecosystems and atmosphere land surface interactions. The inclusion of this detail will help in the creation of true Earth system models that will enable detailed investigation of the interactions of Earth system processes and multiple environmental stresses within physically consistent simulated systems. In general terms, Earth system observations represent the only means of validating Earth system model predictions. Our confidence in short-term, regional-scale weather predictions is based on how closely they match observed regional conditions. Assessing the performance of global-scale, longer-term model predictions likewise depends on comparing model results with observational records. Scientific confidence in the ability of general circulation models to represent Earth's climate has been greatly enhanced by comparing model results for the last century with the observational records from that period. At the same time, the sparse and uneven nature of past observational records is an ongoing source of uncertainty in the evaluation of model results. The existence of much more comprehensive and consistent global measurements from space such as the data from the NASA Terra, Aqua, and Aura satellites is a giant step forward in this regard, and, if maintained, will enable much more rigorous evaluation of model performance in the future. In summary, Earth system models, with increasing temporal and spatial resolutions and validated predictive capabilities, will be used by industry and governmental decision makers across a host of domains into the foreseeable future. This knowledge base will drive new economies and efficiencies within our society. I believe that requirements flowing from the needs and capabilities of sophisticated Earth system models will be very useful for NASA in developing strategic roadmaps for future missions. C. The Importance of Careful Planning The central role of NASA in supporting Earth system science, the demonstrated success and impact of previous and current NASA missions, and the promise of continued advances in scientific understanding and societal benefits all argue for a careful, analytical approach to major modifications in the NASA Earth science program. As noted above, the development of space systems is a time-consuming and difficult process. Today's actions and plans will have long-term consequences for our nation's capabilities in this area. The link between plans and actions is one of the most important points I want to address today. From the outside, the interagency planning process seems to be experiencing substantial difficulties in maintaining this link. The NASA Earth science program is part of two major Presidential initiatives, the Climate Change Science Program (CCSP) and the Global Earth Observation System of Systems (GEOSS). With regard to the CCSP, it is not apparent that the strategies and plans developed through the interagency process are having much impact on NASA decision-making. In January 2004, then-Administrator of NASA, Sean O'Keefe, called for acceleration of the NASA Glory mission because of the direct relevance of the mission to understanding the roles of aerosols in the climate system, which is one of the highest-priority science questions defined in the CCSP research strategy. NASA is now proposing cancellation of the mission. As I have emphasized throughout this testimony, the progress of and benefits from Earth system science research are contingent upon close coordination between research, modeling, and observations. The close coordination of program planning among the agencies that support these activities is also a necessity. This coordination currently appears to be fragile. The effect of significant redirections in NASA and reduction in NASA's Earth science effort are equally worrisome in the case of the Administration's GEOSS initiative, which is focused on improving the international coordination of environmental observing systems. Both NASA and NOAA satellite programs are vital to this effort. The science community is very supportive of the GEOSS concept and goals. There are over 100 space-based remote-sensing systems that are either operating or planned by various nations for the next decade. Collaboration among space systems, between space- and ground-based systems, and between suppliers and users of observational data is critical to avoiding duplication of effort and to getting the most out of the investments in observing technology. The tragic example of the Indian Ocean Tsunami demonstrates the need for such coordination. The tsunami was detected and observed before hitting land, but the absence of effective communication links prevented warnings from reaching those who needed them in time. A functioning GEOSS could lead to major improvements in the rapid availability of data and warnings, and the U.S. is right to make development of such a system a priority. But U.S. credibility and leadership of this initiative will be called into question if our nation is unable or unwilling to coordinate and maintain the U.S. programs that make up the core of our proposed contribution. D. Answers to Questions Posed by the Committee My testimony to this point has outlined my views on a series of key issues for the NASA Earth science program. Much of the text found above is relevant to consideration of the specific questions posed by the Committee in its letter of invitation. In this section, I provide more direct answers to these questions to the extent possible and appropriate. How should NASA prioritize currently planned and future missions? What criteria should NASA use in doing so? I believe that NASA should work with the scientific and technical community and its partner agencies to define a NASA Earth science plan that is fully compatible with the overall CCSP and GEOSS science strategies. In my view, the interaction with the scientific and technical community should include both input from and review by the National Research Council (NRC) and direct interaction with the strong national community of Earth science investigators and the aerospace industry who are very familiar with NASA capabilities and developing technological opportunities. Competitive peer review processes should be used appropriately in assessing the merit of competing approaches and in key decision-making. I believe NASA should also find a means of involving users and potential users of NASA-generated data in this process, perhaps through public comment periods or a series of workshops. Sufficient time should be allotted to this process for a careful and deliberative evaluation of options. This science plan should then guide the process of setting mission priorities. Defining criteria to use in comparing and deciding upon potential missions would be an important part of this planning exercise. I would recommend consideration of a set of criteria that include: * compatibility with science priorities in the CCSP and GEOSS science plans * potential scientific return from mission * technological risk * direct and indirect societal benefits * cost. I believe that the decadal planning activity underway at the NRC in response to a request from NASA and NOAA is a valuable step in this process. What are the highest priority unaddressed or unanswered questions in Earth science observations from space? I believe this question is most appropriately addressed through the community process suggested above. There are many important Earth science questions, and prioritizing among them is best done in a deliberative and transparent process that involves extensive input from and discussion by the science community. I would personally cite soil moisture, three-dimensional cloud characteristics, global vector tropospheric winds, pollutant characteristics and transport, carbon fluxes, and aerosol distributions as all high priority measurements to make on a global scale. What have been the most important contributions to society that have come from NASA Earth sciences over the last decade (or two)? NASA Earth science programs have played a key role in developing our understanding of the Earth as a coupled system of inter-related parts, and in the identification and documentation of a series of global-scale changes in the Earth's environment, including ozone depletion, land use and land cover change, loss of biodiversity, and climate change. Other examples of societal contributions include improved weather forecasting, improved understanding of the large-scale climate variations, such as the El Nino-Southern Oscillation and the North Atlantic Oscillation that alter seasonal patterns of rainfall, and improved understanding of the status of and changes in marine and terrestrial ecosystems that contributes to more effective management of natural resources. What future benefits to the nation (societal applications) are possible that NASA Earth sciences could provide? What gaps in our knowledge must we fill before those future benefits are possible? In a broad sense, NASA Earth science activities are part of developing a global Earth information system that can provide ongoing and accurate information about the status of and changes in the atmosphere, oceans, and marine and terrestrial ecosystems that sustain life, including the impact of human activities. The continued development of observation systems, sophisticated Earth system models, data assimilation methods, and information technologies holds the promise of much improved predictions of weather and climate variations and much more effective prediction and warning of natural hazards. Much has already been accomplished to lay the groundwork for such a system, but many important questions remain. Some of the most important have to do with the functioning and human alteration of the Earth's carbon, nitrogen, and water cycles, and how these cycles interact; the regional manifestation of global scale climate change; and the reactions of ecosystems to simultaneous multiple stresses. 
Warming = extinction!
Mazo 10 – PhD in Paleoclimatology from UCLA

Jeffrey Mazo, Managing Editor, Survival and Research Fellow for Environmental Security and Science Policy at the International Institute for Strategic Studies in London, 3-2010, “Climate Conflict: How global warming threatens security and what to do about it,” pg. 122

The best estimates for global warming to the end of the century range from 2.5-4.~C above pre-industrial levels, depending on the scenario. Even in the best-case scenario, the low end of the likely range is 1.goC, and in the worst 'business as usual' projections, which actual emissions have been matching, the range of likely warming runs from 3.1--7.1°C. Even keeping emissions at constant 2000 levels (which have already been exceeded), global temperature would still be expected to reach 1.2°C (O'9""1.5°C)above pre-industrial levels by the end of the century." Without early and severe reductions in emissions, the effects of climate change in the second half of the twenty-first century are likely to be catastrophic for the stability and security of countries in the developing world - not to mention the associated human tragedy. Climate change could even undermine the strength and stability of emerging and advanced economies, beyond the knock-on effects on security of widespread state failure and collapse in developing countries.' And although they have been condemned as melodramatic and alarmist, many informed observers believe that unmitigated climate change beyond the end of the century could pose an existential threat to civilisation." What is certain is that there is no precedent in human experience for such rapid change or such climatic conditions, and even in the best case adaptation to these extremes would mean profound social, cultural and political changes.
***UNIQUENESS
Increase in earth science programs

Morrissey 11   - PHD in Chemistry 
(Susan R., “NASA: Funding Is Flat, But Earth Science Programs Grow”, 02/28/11 http://pubs.acs.org/cen/coverstory/89/8909cover7.html)

The President’s 2012 request holds the National Aeronautics & Space Administration’s budget flat at $18.7 billion. The agency is not reporting budget breakdowns for 2011. Instead, gains and losses are being measured against the 2010 budget.

The request provides continued support for the International Space Station (ISS), setting its 2012 budget at $2.8 billion, a 22.8% increase from 2010. The support would allow expanded use of the station’s research capabilities. The request also outlines a plan for research oversight by a nonprofit organization.

Earth science programs would also see growth—increasing 24.9% from 2010 to $1.8 billion in 2012. This boost would enable continued development of Earth-observing satellites such as the Orbiting Carbon Observatory-2, which would provide information about the planet’s carbon cycle, and the Ice, Cloud & Land Elevation Satellite-2, which is an orbiting laser altimeter.

Funding for the space shuttle will drop significantly. The shuttle is set to fly its last mission this summer, and then the program will be ramped down. Therefore, the budget slates $665 million for the program in 2012, a $2.4 billion drop from 2010. These funds will go into other programs.

This is NASA’s budget.

Weaver 11 - NASA Associate Administrator for the Office of Communications
(Daniel S., NASA Announces Fiscal Year 2012 Budget, February 14th, 6-27-11, http://www.nasa.gov/home/hqnews/2011/feb/HQ_11-041_NASA_Budget.html)

WASHINGTON -- NASA announced Monday an $18.7 billion budget request for fiscal year 2012 that supports a reinvigorated path of innovation, technological development and scientific discovery. The budget supports all elements of NASA's 2010 Authorization Act, which was passed by a strong bipartisan majority of Congress and signed into law by President Obama. "This budget requires us to live within our means so we can invest in our future," NASA Administrator Charles Bolden said. "It maintains our commitment to human spaceflight and provides for strong programs to continue the outstanding science, aeronautics research and education needed to win the future." The NASA budget includes $4.3 billion for the Space Shuttle and International Space Station programs, $5 billion for science, $3.9 billion for future exploration systems and $569 million for aeronautics research. "This budget demonstrates the administration's commitment to maintaining NASA's leadership role in space," Deputy Administrator Lori Garver said. "It puts us on a path to out-innovate, out-educate and out-build the rest of the world." The budget supports the transition of the space shuttle program's workforce and facilities when the fleet retires this year after 30 years of service. Among the program's many historic accomplishments is the construction of the International Space Station. The station will operate until at least 2020, allowing NASA to fully use it as a technology test-bed and national laboratory for human health research. While continuing to work with its international partners on station activities, NASA will select a non-profit organization to stimulate, develop and manage research activities on the U.S. portion of the station. NASA has prioritized funding for its partnership with the commercial space industry to facilitate crew and cargo transport to the station. Companies will innovate to provide safe, reliable and cost effective access to low Earth orbit. NASA also will invest in the flight systems to take humans beyond low Earth orbit, including a deep space capsule and heavy lift rocket, and key research and technology to enable the long journeys. NASA's science budget supports new missions and continued operations of the many observatories successfully studying Earth and space. The agency will launch the Mars Science Laboratory in fiscal year 2012 and continue work on a wide range of astrophysics, heliophysics and Earth science missions. The 2012 budget request continues NASA's commitment to enhancing aviation safety and airspace efficiency, and reducing the environmental impact of aviation. NASA also remains dedicated to developing the next generation of technology leaders through vital programs in science, technology, engineering and mathematics. "We had to make some tough choices, but the budget gives us a plan for sustainable and affordable exploration," said NASA's Chief Financial Officer Elizabeth Robinson. "We're looking at new ways of doing business that improve program management and delivers even greater results to the American taxpayers."
NASA’s budget has been set and will remain stagnant, but funding for the Earth sciences was increased at the expenses of space programs.

Lawler and Reardon 11 - writer for science mag 

 (Andrew and Sara, “Climate Science, Asteroid Detection Big Winners in NASA Budget” 2/14/2011 http://news.sciencemag.org/scienceinsider/2011/02/climate-science-asteroid-detection.html)

NASA will have to live with a stagnant budget—again. The $18.7 billion proposed by the Administration is the same amount as 2010 and 2011, and science funding would continue to hover at about $5 billion. But in the details are significant winners and losers. Earth science would grow from $1.439 billion to $1.797 billion in 2012, though House of Representatives Republicans are sure to attack a program focused on understanding global change. Meanwhile, Mars exploration—which this year stands at $438 million—would spike at $602 million next year, but plummet to less than half that amount by 2016. Funds for near-Earth object observations would quadruple to $20.4 million. And NASA Chief Financial Officer Elizabeth Robinson said the agency will kill a dark-energy mission in the hope that it can collaborate more cheaply with the European Space Agency. She added that details on how the agency will fund a massive cost overrun in the James Webb Space Telescope won't be ready until this summer. NASA Administrator Charles Bolden acknowledged that "tough choices had to be made," adding that these are "really difficult fiscal times." The priority in such times, he said, was safe and efficient transportation of crew and equipment into low earth orbit. The budget for human exploration was kept at $2.81 billion to fund development of a Multi-Purpose Crew Vehicle to carry humans and a Heavy Lift Launch Vehicle to launch it. An enhanced reliance on commercial industry to provide these vehicles for human spaceflight, Bolden said, was "the frugal thing for us to do and the prudent thing for us to do. … We can't do everything." Pressed on human landings on Mars and asteroids, Bolden said it was too early to give definitive dates. Perhaps Mars in the 2030s and asteroids by 2025, but "if we can do things better, some of those dates may accelerate. We're going to have to make small steps." 

NASA has huge budget pressures—human spaceflight has been cut

NAST 8 – non profit dedicated to restoring emphasis on science, aeronautics, and human exploration 

( “NASA’S ROLE IN THE 21ST CENTURY“Fall 2008, http://nastus.org/documents/NASARole.21stCentury.pdf)

The Space and Earth Science Programs of NASA continue to do remarkable things with robotic spacecraft including the amazing success of the Spirit and Opportunity rovers on Mars and the exciting new earth observation satellites such as CALIPSO probing the planet’s clouds and aerosols with lasers. These programs are, however, experiencing strong budget pressures and infrequent missions force a spirit of low risk taking which diminishes the opportunity for innovation. The NASA program under the most severe budget pressure, Aeronautics, has completely backed away from an innovation agenda, and now focuses itself on basic research which is less expensive to conduct 5 . This program’s ties to aviation innovation have completely atrophied leaving the Small Aircraft Transportation System as its last contribution of significance. With the nation in dire need of a complete reinvention of its air traffic management system, NASA has walked off the field as a potential contributor to the innovations required6 . The agency has devolved to this state over the time period since the end of the Cold War. The graying staff of the agency, which created the legacy of innovation, is rapidly retiring or being attracted away from NASA by industries or challenges more suited to their abilities. The agency has done very little hiring of young scientists and engineers during this period of decline as well

NASA’s budget is stagnant – but focus has shifted to Earth Sciences.

Geospatial World 11 
(“‘NASA increasing Earth science research budget’” 06/08/11, http://geospatialworld.net/index.php?option=com_content&view=article&id=22378%3Anasa-increasing-earth-science-research-budget&catid=72%3Abusiness-market-survey-research&Itemid=1&pagetype=newssearch,) NAR
Washington DC, US: Euroconsult along with the consulting firm Omnis announced the findings of a study foreseeing a significant shift in NASA spending toward Earth science and R and D programmes and away from legacy spaceflight activities. According to the report "NASA Spending Outlook: Trends to 2016," NASA's budget, which will remain flat at around USD 18.7 billion for the next five years, will also be characterised by significant shifts from space operations to technology development and science. With the shift in budget authority, NASA Centres focused on Earth observation, space technology, and aeronautics will see increases in funding, while those involved in human spaceflight will see major funding reductions. Indeed, the termination of the space shuttle programme will lead to a budget cut over USD 1 billion for space operations, resulting in a 21 percent budget cut for the Johnson Space Center. Overall, the agency's budget for R and D will account for about 50 percent of all NASA spending. "Budget allocation across Centres will vary greatly," said Steve Bochinger, President of Euroconsult North America. "As NASA shifts priorities for human spaceflight from Shuttle operations to Human Exploration Capabilities and commercial spaceflight, the budget will be redirected to a range of technology development programs. Likewise, as NASA shifts its science mission focus away from space science to Earth science, the science budget will be redistributed among centres." Some of the findings include: 1) Following an 11 percent increase in 2011, the Science Mission Directorate budget will remain at the USD 5 billion level through 2016. This increase, however, is entirely within the Earth science theme, reflecting the Administration's priority on climate change research. 2) Spending in the Exploration Systems Mission Directorate has been impacted by the cancellation of Constellation and repositioning of exploration policy. But it will hold steady at around USD 3.9 billion between 2011 and 2016. 3) The newly created Space Technology Directorate, is set to receive an average of USD 1 billion annually between 2012 and 2016. The programs here are designed to revitalise the agency's ability to develop revolutionary technologies and innovations for exploration and robotic spaceflight. 4) NASA's restructuring of the Aeronautics Research Mission Directorate (ARMD) will be focused on long-term investment in fundamental aeronautics and development of technologies required for the Next Generation Air Transportation System (NextGen). Funding for the 2011-2016 period is expected to increase to a total of USD 570 million per year. With these shifts in funding and priorities, NASA's business practices will also adapt. The Euroconsult/Omnis report analyses how NASA's shift from cost-plus contracting to fixed-price contracts will impact various programmes throughout the agency.

NASA’s funds are a zero sum game 

Chameides 09 - Professor of the Environment, PhD, Yale University, MS, Yale University, BA, SUNY Binghamton 
[Bill, “Is NASA Spacing Out?” http://www.nicholas.duke.edu/thegreengrok/moonwalk]
Now there’s a plan afoot to again send humans where only 12 men have boldly gone before. The new mission would first send people to the Moon for weeks and weeks at a time, and graduate to a manned mission to Mars. Cool, just like landing men on the moon was cool back in the ‘60s and ‘70s, even to a long-haired college student crisscrossing Europe. But I have to ask, given today’s budget crunch and the advancements in robotics, is cool enough of a reason to send humans to the moon and beyond? Don’t get me wrong; learning about the planets and stars, dark matter and dark forces is one of humanity’s greatest intellectual endeavors. Not only should we fix our gaze on space; we must. But manned missions are not the only way to learn about our world. Virtually all of the aforementioned information about the Earth was obtained using unmanned space-borne platforms. And unmanned missions to the planets have provided us with a wealth of information (at a fraction of the cost) — for example we've been able to do detailed, complex analyses of soil from Mars without the benefit of a human hand. Deciding what NASA does with its funds has always been somewhat of a zero sum game. Doing more of one thing generally means doing less of another. And there's a clear trade-off between high-visibility, manned, space exploration and unmanned missions that are able to bring home the scientific bacon without all the hoopla.
Congress and the White House currently support Earth science programs.

Werner 10 – staff writer 
(Debra, Staff Writer, “NASA Ramping Up in Earth Observation”, Space News, 12-28, http://www.space.com/10555-nasa-ramping-earth-observation.html)

Strong support from the White House and U.S. Congress will allow NASA to lay the groundwork for a vigorous and extensive Earth science program that includes 16 major missions scheduled for launch between 2011 and 2021, an agency official said. "What a difference a year makes," Michael Freilich, director of NASA's Earth Science Division, said this month at a meeting of the American Geophysical Union here. "Last year things were a little bit dicey. This year we are moving forward rather dramatically." In contrast to late 2009 when NASA's Earth Science Division faced growing demands in spite of constrained funding, the current five-year spending plan provides the division with an additional $2.4 billion over the previous budget blueprint, Freilich said. If approved by Congress, that money will allow NASA "to go from flying one mission every couple of years to flying a couple of missions per year," he said.

Currently, NASA is funding its Earth science program, which is focused on climate change solutions.

Werner 10- staff writer 
(Debra, Staff Writer, “NASA Ramping Up in Earth Observation”, Space News, 12-28, http://www.space.com/10555-nasa-ramping-earth-observation.html)

Meanwhile, the latest spending plan enables NASA to move ahead with the four missions given the highest priority in the Earth science decadal survey, the National Academy of Science's 10-year plan for space-based observations, and to accelerate all of the missions in the second tier of that survey, Freilich said. The first-tier missions are: the Soil Moisture Active Passive mission scheduled for launch in November 2014, the second Ice Cloud and Land Elevation Satellite mission expected to fly in October 2015, the Climate Absolute Radiance and Refractivity Laboratory set for launch in 2017 and Deformation Ecosystems Structure and Dynamics of Ice mission scheduled to launch in 2018. By launching all four missions within four years as recommended in the decadal survey, scientists will benefit from being able to merge and compare the data acquired by the various space-based instruments, Freilich said. The tier-two missions accelerated by the current budget plan include: Active Sensing of CO2 Emissions over Nights, Days and Seasons; Aerosol-Cloud-Ecosystems; Geostationary Coastal and Air Pollution Events; Hyperspectral Infrared Imager; and Surface Water Ocean Topography, Freilich said. Increased funding for Earth sciences also is allowing NASA to expand its Venture-class program, whichfunds targeted, principal investigator-led science initiatives. In 2011, NASA plans to solicit Venture-class proposals for new space-based instruments as well as unique small-satellite projects, Freilich said. The solicitation for new instruments will offer principal investigator-led teams approximately $65 million to $95 million for a five-year program to develop new scientific instruments. "We will be doing this solicitation every single year between now and time immemorial," Freilich said. "This will put us in a position where we always have instruments under development. That will allow us to respond to partnership opportunities in a more nimble way." The small satellite solicitation, scheduled to be issued first in 2011 and every four years after that, will seek proposals for Earth science missions that can be developed in five years at a cost of approximately $150 million, Freilich said. The Earth Science Division also plans to solicit proposals for suborbital Venture-class missions in 2013, he added. "The Venture-class program has expanded," Freilich said. "It is a key part of our program and I pledge to keep those regular opportunities available." NASA's Earth science program also is expanding its emphasis on providing long-term climate data records. "The administration for the first time gave NASA the mandate to examine how we might contribute to climate continuity," Freilich said. As a result, NASA plans to mount the third-generation Stratospheric Aerosol and Gas Experiment on the international space station in 2014, he said. That instrument, which has been stored at NASA's Langley Research Center in Hampton, Va., since 2004, is designed to measure ozone, aerosols and water vapor.

***LINKS

Generic Link

Empirically, NASA will cut funding from existing programs to pay for new projects

Stern 8 – Astrophysicist and planetary scientist

 (Alan - an astrophysicist and planetary scientist, was an associate administrator in charge of the NASA Science Mission Directorate from 2007 to 2008, “NASA’s Black Hole Budgets,” November 27, The New York Times, Lexis)
Endemic project cost increases at NASA begin when scientists and engineers (and sometimes Congress) burden missions with features beyond what is affordable in the stated budget. The problem continues with managers and contractors who accept or encourage such assignments, expecting to eventually be bailed out. It is worsened by managers who disguise the size of cost increases that missions incur. Finally, it culminates with scientists who won't cut their costs and members of Congress who accept steep increases to protect local jobs. The result? The costs of badly run NASA projects are paid for with cutbacks or delays in NASA projects that didn't go over budget. Hence the guilty are rewarded and the innocent are punished.  Consider these examples: In NASA's astronomy program, the James Webb Space Telescope's $4 billion in cost increases have prevented the development of other important astronomy missions. In NASA's Earth science program, the ballooning price tags of missions already being built have severely delayed proposed missions to study global climate change and to pioneer early-warning systems for earthquakes, among others. In NASA's human exploration program, cost increases have slowed the development of a shuttle replacement, extending the looming multiyear gap in America's ability to launch human spaceflight missions. This is not to the benefit of science, or space exploration, or the nation. And this is not the only damage being done. Our once-broad planetary program that has launched missions to the Moon, comets, asteroids and five planets since the mid-1990s has been so reduced -- largely by years of Mars overrun -- that all that remains in hardware development are just one lunar and one outer-planet mission. Even those two missions are endangered now by the Mars Science Laboratory's spiraling cost.

NASA funding is a Zero-Sum game

Robinson 8 - assistant professor of history at Hillyer College

(Michael, July 27th 2008, http://hnn.us/node/51386) NAR

But Wellman’s story is worth taking seriously, especially as the United States gears up to replace the aging shuttle fleet. NASA’s course, like Wellman’s, has been shaped by tragic events. The destruction of Challenger in 1986 and Columbia in 2003 brought about much soul searching, and strengthened the agency’s commitment to safety. Yet NASA has focused most of its attention on improving the methods of exploration, rather than assessing its merits. Like Wellman, they have chosen to honor their fallen comrades by focusing on the construction of better machines, not the development of better missions. Consider President Bush’s 2004 speech “A Renewed Spirit of Discovery,” in which he lays out his vision for the U.S. space program. The document runs a little over 1400 words. Boiled down, it says this: send Americans back into space, first to the moon, then Mars. NASA now proceeds accordingly, gearing up, as Americans did a century ago, to send very brave people to very distant places. But space exploration is a zero-sum game. Sending astronauts to Mars (a planet now studied quite efficiently by rovers, orbiters, and, as of late May, the Phoenix Lander) requires an enormous investment that will come at the expense of smaller, more useful, scientific projects. Already NASA plans to cut millions of dollars from the space science budget over the next five years. The savings will help cover a portion of the staggering costs of the “Constellation Program,” an initiative to design and produce a new generation of launch vehicles (Ares) and crew exploration vehicles (Orion). A manned mission to Mars, if it happens, will be a dazzling event guaranteed to keep us glued to our televisions. But symbolism alone cannot carry the U.S. space program forward. One hundred years ago, Americans faced the same dilemma on the Arctic frontier. In their relentless pursuit of the North Pole, explorers had abandoned science. After Robert Peary claimed the discovery of the North Pole in 1909, American scientists breathed a sigh of relief. Finally, scientific exploration of the Arctic could begin in earnest. Franz Boas, professor of anthropology at Columbia University, expressed the mood of scientists then, but he could have been expressing the opinion of many scientists now. “We must not forget that the explorer is not expected merely to travel from one point to another, but that we must expect him also to see and to observe things worth seeing.”
Space funds trades off with Earth Sciences

NAST 8 - non-profit organization comprised of community leaders, business leaders and former NASA officials

(NASA’S ROLE IN THE 21ST CENTURY, Fall 2008, http://nastus.org/documents/NASARole.21stCentury.pdf) NAR

The budget needs of the Human Space Flight program (shuttle support, ISS development and assembly and now CEV/Orion) have forced significant reductions in the budgets of its other missions. Aeronautics in particular has been hollowed out (it historically has comprised about 10% of NASA’s budget, but has been slashed by almost 70%, to 3% of the agency’s annual outlay), while the space and Earth science areas are just now also experiencing some of that same budget pain. The economic challenges faced by the US in the 21st century include the rapid development of innovation-driven economies in Europe and Asia, and the restructuring of our energy supply driven by the convergence of peak oil and climate change. Given the right grand challenges and sufficient funding, NASA can help the US maintain its global preeminence by providing the investor/early adopter role in the key technologies that will shape the development of civilization in the coming decades. In that context, our proposed set of grand challenges for NASA is: 1) Intelligent, robotic exploration of the solar system and universe. 2) Monitoring and predicting climate change and the impact of mitigation strategies. 3) Stimulating the reinvention of the US air transportation system into an environmentally friendly, safe and energy efficient system. 4) Development of the replacement for the Space Shuttle and continuation of human space exploration. 1) Intelligent, robotic exploration of the solar system and universe There is still the spirit of exploration in much of what NASA does today, no more so than the programs that produce the robotic explorers of the universe. While no one disputes that exploration and discovery in our universe and beyond must remain a key part of NASA, it is a very real question as to how best to achieve the maximum amount of exploration/discovery given real budget, technology and time constraints. Given that human space exploration is massively expensive, one should ask the obvious question, “Should NASA’s continued exploration of the Moon, Mars, and other worlds involve just a handful of humans (astronauts), or should this exploration program be restructured so that it will provide the opportunity for all humans to explore?” Robotic explorers will increasingly provide, through the technologies of machine intelligence, virtual reality, and high bandwidth communication, a near-real-time space exploration experience to all citizens, making everyone a virtual astronaut instead of a privileged few. Further, not requiring the development and fielding of future exploration systems that protect humans from the harsh environment of space will radically reduce the cost and time required to explore other worlds. With current projections showing that machine intelligence will begin to rival human intelligence by the beginning of the third decade of this century, the argument that human intelligence is required as the primary emphasis in space exploration is greatly diminished.

Overruns in Space Flight cuts funds from other programs.

Chyba 11 - Professor of Astrophysical Sciences and International Affairs 

(Christopher, May 19th 2011, “Senate Hearing on Contribution of Space to National Imperatives”, http://www.spaceref.com/news/viewsr.html?pid=37102)

But astronauts are also far more expensive than robot spacecraft or rovers, and have their greatest advantage in the most complex environments and circumstances. Mars is the most complicated surface environment we will face in the foreseeable future, so it is where astronauts will provide the greatest advantage. But it will be decades before humans walk on that world--if we are lucky--and for most other science in space, humans often get in the way. Moreover, if NASA's space science budget is not protected, it could be raided to fund cost overruns in the human program. Human spaceflight, if it is to be justified and sustained, needs to be aligned with national priorities. Were key space-based research to be cut to fund human spaceflight, human spaceflight would be put into opposition with those priorities. This would serve neither science nor the future of human spaceflight well.
Empirically EOS trades off with Space Exploration funds

Yunck and Neilan 5- Jet Propulsion Laboratory, California Institute of Technology, Jet Propulsion Laboratory, California Institute of Technology

(Thomas P.and Ruth E., “Integration of space geodesy: A US National Geodetic Observatory” 6/21/05, ScienceDirect) 

This rapid progress was abetted by the hospitable climate within the CDP, which brought together researchers from the three technology disciplines in workshops twice each year, fostering a vigorous commerce of ideas and a constructive, if often intense, competition among research groups. From there the history of our science might have proceeded rather differently than it did. The structures established by the CDP, which was joined by many international partners, might have been consolidated into an International Space Geodetic Service with continued joint workshops leading to tight coordination and thoughtful integration of the techniques. Instead, having accomplished their chartered objectives, NASA in effect declared victory and dissolved the CDP in 1991. In its place they instituted the Dynamics of the Solid Earth (DOSE) program, which emphasized geophysical research. Joint technology workshops disappeared and the three techniques in the US – VLBI, SLR, and GPS – were left to pursue their interests separately, refereed by the funding agencies, rather than as cooperating elements of a uniﬁed space geodetic enterprise. We then saw the independent establishment of the individual technique-based services: the IGS in 1992 (Mueller and Beutler, 1992; IGS Central Bureau web site: http://igscb.jpl.nasa.gov/), the ILRS in 1998 (Pearlman and Taggart, 2000; ILRS Central Bureau web site: http://ilrs.gsfc.nasa.gov/ilrs home.html), and the IVS in 1999 (Vandenberg and Baver, 2001; IVS Coordinating Center web site: http://ivscc.gsfc.nasa.gov/). As a result, the sense of community across techniques eroded, rivalries solidiﬁed, and efﬁcient grass-roots coordination gave way to increasingly fractious and self-interested scrapping for scarce sponsor funds. This has led to inefﬁciency and is one reason for the now precarious status of SLR within NASA. In the end, Earth science is the loser.
The space sector of NASA empirically spends more money causes trade off with EOS

Pelton 10-Space & Advanced Communications Research Institute, George Washington University
( Joseph N., “A new space vision for NASA-And for space entrepreneurs too?”, 3-26/10, ScienceDirect )

In the ﬁeld of space research NASA has a long and distinguished career. In the area of space transportation and space station construction its record over the past 30 years has largely been a record of failure. The Space Shuttle was supposed to have been an efﬁcient space truck that would ﬂy every two weeks and bring cargo to orbit at a fraction of the cost of early space transportation systemsdperhaps a few thousand dollars per pound to low-Earth orbit. In fact, the fully allocated cost of the Shuttle is over $1 billion a ﬂight and it is by far the most expensive space transportation system ever. After the Columbia accident NASA spent years and billions more dollars to correct serious safety problems with the Space Shuttle and still was never able to fulﬁll the speciﬁc recommendations of the Columbia Accident Investigation Board. Yes, that's correct. After grounding the Space Shuttle for some 2.5 years (from February 2004 to August 2006) and expending $1.75 billion dollars in the wake of the CAIB report, NASA was not able to correct the identiﬁed problems and complete the tasks asked of it. Then, after the foam insulation problem re-emerged with Discovery and STS ﬂight 114, hundreds of millions more dollars were spent to solve the problem again, bringing the grand total to over $2 billion [7]. The ﬁrst rendition of a space station was scheduled during the Reagan years to have been completed in 1991 for several billions of dollars. The projected completion date extended to 1994 when the project was redesigned and it became the International Space Station (ISS). Today the ISS is not only late, but its total cost has ballooned to over $100 billion [8]. Project Constellation, with a projected cost of over $100 billion until its recent cancellation by President Obama, seemed to loom as an eerie repetition of the ISS e another mega-project always over budget, always late, and with constantly lowered expectations. Henry Spencer, writing for the New Scientist, has characterized Project Constellation as an “Illusion, Wrapped in Denial.” His speciﬁc observations about the NASA Moon/Mars program were as follows: First, it probably wasn't going to work. Even so early in its life, the programme was already deep into a death spiral of “solving” every problem by reducing expectation of what the systems would do. Actually reaching the moon would probably have required a major redesign, which wasn't going to be funded [9]. Any private company with NASA's record on the Space Shuttle, the ISS deployment and spaceplane development, would have gone bankrupt decades ago. In all three cases the US Congress has been told by NASA essentially what it wanted to hear rather than the grim facts as to cost, schedule and performance. I personally remember when Congress was being told quite unbelievable things about the cost and expected performance of the Space Shuttle. We at Intelsat presented testimony that strongly contradicted NASA's statements on cost and performance. There are dozens of examples of entrepreneurial space enterprises that have generated innovative ideas that seemed to show us how we could have gotten ourselves into space faster, cheaper and better. - A private, Boulder, CO-based company called the External Tanks Corporation (ETC) suggested in the 1980s that we could just add a little more thrust to the External Tanks for the Space Transportation System (i.e. the Space Shuttle) and lo and behold we could put them into Low-Earth Orbit. Dr. Randolph “Stick” Ware of the ETC explained that one could then strap these tanks together and create the structure of a space station at a fraction of the cost of the ISS, and much more quickly as well. - Bob Zubrin has for years championed the idea of sending methane generators to Mars to produce the fuel for the astronauts' return trip. The cost of a Mars mission with a refueling station on Mars would be dramatically lower. - Burt Rutan's Scaled Composites took a few million dollars of backing from Microsoft's Paul Allen and developed the White Knight carrier craft and the SpaceShipOne spaceplane. This vehicle system, which won the X Prize, set the stage for a space adventures industry that will begin launches in 2011. When this experimental spaceplane landed at Edwards Air Force Base in 2004, a spectator's sign said it all: “SpaceShipOne e NASA Zero”. Some have suggested that President Barack Obama's cancellation of the unwieldy and expensive Project Constellation to send astronauts back to the Moon for a few exploratory missions was a blow to NASA and the start of the end of the US space program. The truth is just the reverse. Project Constellation, accurately described by former NASA Administrator Michael Grifﬁn as “Apollo on Steroids” provided little new technology or innovation and had an astronomical price tag. It was clearly too much for too little. If the opportunity costs of Project Constellation are examined (i.e. if we think what could have been done with an extra $100 billion of space funds), dumping it deﬁes argument. With much less invested in a questionable Project Constellation enterprise we can do much more in space astronomy. We can invest more wisely in space science to learn more about the Sun, the Earth and threats from Near Earth Objects. David Thompson, Chairman and CEO of Orbital Sciences said the following in a speech that endorsed the new commercial thrust of the NASA space policies on Nine February 2010: “Let us, the commercial space industry, develop the space taxis we need to get our Astronauts into orbit and to ferry those wanting to go into space to get to where they want to go. We are in danger of falling behind in many critical areas of space unless we shift our priorities” [10]. With a change in priorities we can deploy far more spacecraft needed to address the problems of climate change via better Earth observation systems. We can fund competitions and challenges to spur space entrepreneurs to ﬁnd cheaper and better ways to send people into space. We can also spur the development of solar power satellites to get clean energy from the sun with greater efﬁciency. We can deal more effectively with ﬁnding and coping with “killer” asteroids and near earth objects. We may even ﬁnd truly new and visionary ways to get people into space with a minimum of pollution and promote the development of cleaner and faster hypersonic transport to cope with future transportation needs. The real key is to unlock the potential of commercial space initiatives while giving a very middle-aged NASA a new lease on life. Here are just some of the possibilities that are on the horizon of a revitalized commercial space industry. –

DOD Link

IF THEY READ DOD as solvency advocate—ANY CUT IN NASA’s budget results in worse tech for airplanes—kills efficiency

NAST 8 (NAST is a non-profit organization comprised of community leaders, business leaders and former NASA officials in the Hampton Roads region of Virginia, which is dedicated to restoring the proper emphasis and focus at the national level on the need for a balanced program of science, aeronautics, and human space exploration within NASA. Fall 2008, http://nastus.org/documents/NASARole.21stCentury.pdf “NASA’S ROLE IN THE 21ST CENTURY “)

3) Reinvention of the US air transportation system into an environmentally friendly, safe and highly energy efficient system “Green” Aircraft: Efficient and flexible air transportation of people and goods is recognized as vital to the economic health of the nation. Aviation places unique demands on its energy source as well as making unique contributions to climate change. Airplanes need fuels with high energy density such as modern jet fuel, whereas ground transportation can get by with low energy density fuels such as hydrogen, or with heavy energy storage systems such as batteries. Thus aviation will be more heavily impacted by post-peak oil availability and cost than other forms of transportation. Aviation’s contribution to climate change is exacerbated by the fact that jet aircraft operate most efficiently in the stratosphere, which tends to magnify the greenhouse effect of water vapor emissions of jet engines. Thus the combined effect of peak oil and climate change will force the reinvention of the airplanes that provide the backbone of our air transportation system. What is needed is a grand challenge with industry and NASA united to develop truly revolutionary aircraft that will use significantly less fuel, be significantly quieter, and produce far fewer harmful emissions. Modernizing Air Traffic Control: Beyond the issue of the aircraft themselves, the nation’s antiquated air traffic management system causes the whole system to operate relatively inefficiently leading to significant economic and environmental impact. Currently, delays are rampant and the “hub and spoke” system dictated by the present air traffic control system is very inefficient. Greater efficiencies can be realized and growth accommodated with a modern, GPS based guidance system that truly integrates individual planes with the air traffic control system
ASAT Link
ASAT’s are expensive and have limited availability 

ICT  11 - a home for news, analysis, opinion and debate on the major defense issues
 [Defense Management, “Next Generation GPS,” May 2011, Issue 4,  http://www.defencemanagement.com/article.asp?id=342&content_name=ICT&article=10234]

Anti-satellite warfare is hugely expensive and only available to a very few sophisticated nations. Since the 1990s, concern has mounted that battlefield GPS could be vulnerable to much simpler tactics – such as jamming. GPS jammers can be bought for under £100. That makes GPS jamming potentially available to any terrorist or insurgent group. Nations with greater technical capabilities – Iran or North Korea, for example – could devise far more powerful and sophisticated anti-GPS jamming technologies. In addition, non-nuclear radio frequency weapons could produce powerful electromagnetic pulse waves that would also threaten GPS-based command and control and weapons systems. Joint Vision 2020, the strategic planning document adopted by the US Joint Chiefs of Staff and Services in 2000, itemised both asymmetric low cost jamming and more sophisticated electronic anti-GPS threats as amongst the most serious dangers facing US forces in potential war theatres.

SPS Link
SPS systems are expensive in the short-term 

Chao and Chang 8
[Kevin and James, “Solar Powered Satellites,” http://design4dev.wetpaint.com/page/Solar+Power+Satellites]

Perhaps one of the greatest downfalls of the SPS system would be cost. In the range of 80 billion dollars, the costs of this system far exceed any of the other systems of production. Even the fact that the technology offers benefits far into the future would seem unreasonable in terms of cost. In comparing SPS to the two systems that generate most of the world’s power, nuclear and coal, the cost of SPS drastically outweighs. Take nuclear power for example. A typical reactor costs approximately 5 billion to build, a mere 20th of a SPS without taking into account, the base stations. Fossil fuels account for 65% of the world’s energy production and are even cheaper due to its availability and flexibility with regards to use. It would seem then, that currently established means of energy production are capable enough of handling the power needs of any developing nations. Yet with any growing society, energy demands are expected to rise and without stable energy sources, demand will exceed supply and costs will begin to rise. It is then that in terms of cost and sustainability, the true benefit of the SPS system begins to outweigh those monetary costs in the long run.

Initial startup costs of SPS is really expensive – new solutions are needed 

Chao and Chang 8
 [Kevin and James, “Solar Powered Satellites,” http://design4dev.wetpaint.com/page/Solar+Power+Satellites]

In terms of technology, solar power satellites are on the forefront of development. As countries use up more and more of our natural resources, we must seek outside methods of maintaining resources. A solar power satellite is a clear method of developing a renewable energy source. As of yet, the only drawback to this technology is its high initial startup cost. Design-wise, we must find way to lower the cost of the parts of building a solar power satellite. As more and more satellites are launched into space, the cost of launching will decrease. However, this cost decrease will be for null unless we can find a way to produce these units for a much more cost effective price. This technology has changed society in a positive manner because we are lowering the emissions rate of energy sources. With a renewable energy source, we will no longer have to burn fossil fuels and take away from the limited, precious fuels. As more and more countries are developing, renewable energy sources became needed. With the design of the solar power satellites, we are able to have energy that is reusable. In terms of future design, we need to find a way to produce the parts at a cheaper price. Also quintessential is finding a way to launch the satellites into space at a much more cost effective price. We very much look forward to development from this sector of energy. As fossil fuels are being used up, we are in constant need of a renewable energy source. With its simplistic design, and if we realize lower startup costs, solar power satellites are really the renewable energy source of the future.

GBL Link
GBLs, even if only used to mitigate space debris would spark an expensive space race

Major Putman 9—USAF Master of Military Studies United States Marine Corps, Command and Staff College, Marine Corps University

(, Christopher, “Countering the Chinese Threat to Low Earth Orbit Satellites: Building a Defensive Space Strategy Submitted in Partial Fulfillment of the Requirements for the Degree of Master of Military Studies” 3/25/09, http://www.dtic.mil/cgi-bin/GetTRDoc?AD=ADA510842&Location=U2&doc=GetTRDoc.pdf)

In response to the credible and expanding Chinese anti-satellite threat, the United States must adopt a defensive space strategy that can deter Chinese actions and then also recover ,from an attack. Some within the United States government, notably Senator Jon Kyl, have advocated an offensive deterrence strategy to counter the Chinese anti-satellite threat, creating weapons that would not only attack Chinese satellites but also anti-satellite systems. 25 This policy, however, would in effect start a space arms race, a costly proposition with many high dollar systems competing for the defense budget. Offensive kinetic anti-satellite weapons, whether directascent or co-orbital, can create a significant debris field that could indiscriminately damage friendly satellites and ultimately hurt the United States more than China. The United States abandoned its Cold War kinetic anti-satellite program after a test where an F-15-launched missile destroyed a satellite and created a LEO debris field that took over 20 years to decay.26 However, the United States demonstrated its ability to rapidly reconstitute its direct ascent anti-satellite capability when it launched a modified Standard Missile-3 from the USS Lake Erie and destroyed a malfunctioning satellite before it could reenter and possibly impact a populated area. 27 Although the United States engaged the satellite at the lower portion of the LEO regime to minimize orbital debris and provided timely notification to the international community, China criticized the operation as threatening to space security.28 This reaction supports the idea that pursuing an offensive anti-satellite program could drive a space arms race. Finally, in an anti-satellite exchange, China currently has much less to lose. China would be much less reliant on space systems to operate in a conflict
Deflection Link
It will take billions of dollars to develop deflection mechanisms

Campbell 2 – Colonel USAFR

(December, Jonathan W., “Using Lasers in Space: Laser Orbital Debris Removal and Asteroid Deflection”pg. 30)

Several schemes have since been discussed for dealing with NEO on collision courses with the earth. These include blowing them up with nuclear weapons or landing on them and using small, shaped nuclear detonations to steer the asteroid into a passing orbit. However, fragmentation may not be a solution because the center of mass of the resulting cloud of debris would continue on the original collision trajectory. Also, we presently do not have the lift capability to land and place nuclear devices on asteroids without extremely long lead times. The research and development of a nuclear deflection system would cost billions and would still require sufficient warning of an impact to be implemented.  
***INTERNAL LINKS

NASA K2 Global Warming
NASA Earth Science key to Global Warming 

NAST 8 – non profit dedicated to restoring emphasis on science, aeronautics, and human exploration 

( “NASA’S ROLE IN THE 21ST CENTURY“Fall 2008, http://nastus.org/documents/NASARole.21stCentury.pdf)

2) Monitoring and predicting climate change and the impact of mitigation strategies Climate change is likely to be a dominating global issue for the rest of this century. NASA’s Earth science program is already the global leader in the measurement and prediction of climate change. The focus of climate change science/studies is now shifting to better prediction of its evolution and impacts, and developing and monitoring effective mitigation strategies. NASA must next be challenged with dramatically improving its climate prediction capability as well as taking on the new challenge of accurately predicting the impacts of climate change on our civilization and the biosphere. Additionally, there are already many speculative proposals for climatechange mitigation strategies which attempt to introduce climate forcing that acts opposite to the greenhouse effect or which attempt to capture or reduce existing greenhouse gases. Given the complex feedbacks in the climate system, understanding the possible unintended consequences of such mitigation strategies will become more important

Earth science program key to global warming data

Werner 10 – writer for spacenews 

  (Debra, “NASA ramping up in Earth observation” 12/28/10 http://www.spacenews.com/civil/101228-nasa-ramping-earth-obs.html)
NASA’s Earth science program also is expanding its emphasis on providing long-term climate data records. “The administration for the first time gave NASA the mandate to examine how we might contribute to climate continuity,” Freilich said. As a result, NASA plans to mount the third-generation Stratospheric Aerosol and Gas Experiment on the international space station in 2014, he said. That instrument, which has been stored at NASA’s Langley Research Center in Hampton, Va., since 2004, is designed to measure ozone, aerosols and water vapor. To maintain ongoing records of climate variables, NASA also is working with the German Aerospace Center to develop a successor to the Gravity Recovery and Climate Experiment launched in 2002 and with the French space agency to measure ocean color as part of the Pre-Aerosol Clouds and Ocean Ecosystem mission scheduled for launch in 2018, Freilich said. 
NASA is key to federal government efforts to combat global warming.

Stempeck 5 – E&E Daily senior reporter
(Brian, “CLIMATE CHANGE: NASA space missions may undermine climate studies,” April 29, Environment and Energy Daily, Lexis)
Currently, NASA contributes about 60 percent of the funding to the Climate Change Science Program, the umbrella group that directs the administration's efforts to study global warming. NASA satellites measure sea level rise, for example, and also take suborbital measurements of air quality, according to Alphonso Diaz, associate administrator with the agency. There have already been some negative effects on climate change research, experts said. In 2004, agency officials proposed accelerating the NASA Glory mission, which tracks how aerosols in the atmosphere affect global warming. "NASA is now proposing cancellation of the mission," said Timothy Killeen, director of the National Center for Atmospheric Research. Aerosols -- which include soot from diesel engines, wood-burning stoves and wildfires -- are a major unanswered question in the climate field. While scientists have largely reached consensus about how greenhouse gases like carbon dioxide and methane affect global temperatures, they are less sure about the effect of particulate matter. Killeen tried to put the NASA funding in perspective for committee members. "In sheer budgetary terms, NASA is the single largest environmental science program supported by the federal government," he told lawmakers. The agency provided 34 percent of all federal environmental science funding in 2004 and has been making solid contributions in the field for decades. A NASA satellite recently began tracking carbon monoxide air pollution as it migrates from one country to another around the globe, Killeen noted, showing that "California's air quality is influenced by industrial activity in Asia." "Without NASA's commitment to innovation in the earth sciences, it is hard to believe that such an incredible new capability would be available today," Killeen said.
Empirically, space exploration trades off with NASA’s earth science budget and satellites key to combatting climate change. 

Huetteman 11 -  Writer for the Washing ton Post 

(Emmarie, January 25, Washington Post, “Scientists' hopes for climate data are up in the air,” Lexis)
Shortly after it lifted off in February 2009, NASA's Orbiting Carbon Observatory crashed into the Pacific Ocean near Antarctica. With that, a $250 million investment became scrap metal on the ocean floor and an effort to begin using satellites to measure atmospheric carbon dioxide and trace emission-reduction actions was dealt a huge setback. Scientists say the information the OCO was intended to collect is a crucial piece of the data needed not only by those monitoring the Earth's environment but also by federal officials struggling to understand possible national security implications of those climate changes. But the OCO's failure highlighted an even broader problem: Understanding climate change requires a breadth of information on variables from atmospheric carbon dioxide to the condition of Arctic ice, and scientists say that satellites are vital for this. Yet at a time where the massive Larsen B Ice Shelf in Antarctica seems intact one day and then collapses into the sea the next, the system of continuous, reliable satellite observation of Earth is at risk, with some aging satellites in dire need of replacement. The OCO was "the only satellite in the world that will do the kind of global collection we need," said James Lewis, a senior fellow at the Center for Strategic and International Studies and one of the authors of a 2010 report on satellite monitoring of climate change. "And we haven't thought about how to replace it." Berrien Moore III, an earth scientist who co-chaired a National Research Council committee several years ago on space-based observation of Earth, said climate change predictions based on mathematical models have failed to capture how quickly sea ice would decline. "Thank God for the [satellite] observations, because otherwise we wouldn't have known this is going on," said Moore, vice president for weather and climate programs at the University of Oklahoma. A 2005 report by the National Research Council sounded the alarm about the climate satellite system, declaring it was "at risk of collapse," largely because of weakening of U.S. financial support for such programs. The 2010 report by Lewis and others asserted that half of all climate satellites will have outlived their design life within the next eight years. NASA's earth science budget shrank from about $2 billion to $1.4 billion between 2000 and 2006, when the Bush administration's greater funding priority was space exploration. Several environment-related satellite missions were either cut or shelved.

Funding NASA’s Earth science division key to combatting climate change.
Kaufman 7  - Staff writer at the Washington Post 

 (Marc, “Cutbacks Impede Climate Studies; U.S. Earth Programs In Peril, Panel Finds” January 16, Lexis)
The government's ability to understand and predict hurricanes, drought and climate changes of all kinds is in danger because of deep cuts facing many Earth satellite programs and major delays in launching some of its most important new instruments, a panel of experts has concluded. The two-year study by the National Academy of Sciences, released yesterday, determined that NASA's earth science budget has declined 30 percent since 2000. It stands to fall further as funding shifts to plans for a manned mission to the moon and Mars. The National Oceanic and Atmospheric Administration, meanwhile, has experienced enormous cost overruns and schedule delays with its premier weather and climate mission. As a result, the panel said, the United States will not have the scientific information it needs in the years ahead to analyze severe storms and changes in Earth's climate unless programs are restored and funding made available. "NASA's budget has taken a major hit at the same time that NOAA's program has fallen off the rails," said panel co-chairman Berrien Moore III of the University of New Hampshire. "This combination is very, very disturbing, and it's coming at the very time that we need the information most."

NASA K2 US dominance
NASA key to US dominance – allows for tech dominance spurring new energy system

NAST 8 – non profit dedicated to restoring emphasis on science, aeronautics, and human exploration 

( “NASA’S ROLE IN THE 21ST CENTURY“Fall 2008, http://nastus.org/documents/NASARole.21stCentury.pdf)
The economic challenges faced by the US in the 21st century include the rapid development of innovation-driven economies in Europe and Asia, and the restructuring of our energy supply driven by the convergence of peak oil and climate change. Given the right grand challenges and sufficient funding, NASA can help the US maintain its global preeminence by providing the investor/early adopter role in the key technologies that will shape the development of civilization in the coming decades. In that context, our proposed set of grand challenges for NASA is: 1) Intelligent, robotic exploration of the solar system and universe. 2) Monitoring and predicting climate change and the impact of mitigation strategies. 3) Stimulating the reinvention of the US air transportation system into an environmentally friendly, safe and energy efficient system. 4) Development of the replacement for the Space Shuttle and continuation of human space exploration.
NASA K2 International Co-op
Earth science department key to international space coop

Werner 10 – writer for spacenews 

  (Debra, “NASA ramping up in Earth observation” 12/28/10 http://www.spacenews.com/civil/101228-nasa-ramping-earth-obs.html)
 “The Venture-class program has expanded,” Freilich said. “It is a key part of our program and I pledge to keep those regular opportunities available.” NASA’s Earth science program also is expanding its emphasis on providing long-term climate data records. “The administration for the first time gave NASA the mandate to examine how we might contribute to climate continuity,” Freilich said. As a result, NASA plans to mount the third-generation Stratospheric Aerosol and Gas Experiment on the international space station in 2014, he said. That instrument, which has been stored at NASA’s Langley Research Center in Hampton, Va., since 2004, is designed to measure ozone, aerosols and water vapor. To maintain ongoing records of climate variables, NASA also is working with the German Aerospace Center to develop a successor to the Gravity Recovery and Climate Experiment launched in 2002 and with the French space agency to measure ocean color as part of the Pre-Aerosol Clouds and Ocean Ecosystem mission scheduled for launch in 2018, Freilich said. 

NASA K2 Prevent Cancer and response

NASA’s tech results in cancer detection, more efficient war fighting, and crisis response

Sterner 11 – writer for the Washington Post 
(Eric ," Five myths about NASA ", 7/1/11, http://www.washingtonpost.com/opinions/five-myths-about-nasa/2011/06/09/AGliJgtH_story.html)

3. NASA's research is useful only in space.Had a breast exam lately? Algorithms developed for the Hubble Space Telescope improved image processing in mammography. Been caught in a natural disaster? NASA advances in deployable radio antennae helped secure emergency communications after Hurricane Katrina and the 2010 Haiti earthquake. Fighting the war on terror? Miniaturized sensors that sniff the air for traces of life on other planets led to the development of easy-to-use, hand-held devices to detect explosives and chemical agents on this one. NASA technology often finds a way back to Earth.

NASA K2 prevent air pollution

Earth Sciences solve air pollution.

Seshan 11 – Journalist for International Business Times

(Balasubramanyam, July 1st 2011, NASA to Monitor Ground-Level Air Quality from Space; Glimpse Research Aircraft Photos, http://www.ibtimes.com/articles/172701/20110701/nasa-discover-aq-air-quality-pollution-satellite-space-earth-maryland-traffic-corridors-roadway-low.htm) NAR
NASA has planned about 14 DISCOVER-AQ flights through July for a mission to enhance the capability of satellites to measure ground-level air quality from space. DISCOVER-AQ, which stands for Deriving Information on Surface conditions from Column and Vertically Resolved Observations Relevant to Air Quality, is a NASA Earth Science Division research effort conducted in collaboration with the Maryland Department of the Environment, the U.S. Environmental Protection Agency and several universities. The campaign will employ NASA aircraft to make a series of flights, with scientific instruments on board to measure gaseous and particulate pollution, beginning in 2011. NASA will announce each DISCOVER-AQ flight by 5 pm the day before the aircraft is scheduled to fly. The flights will occur between 6 a.m. and 8 p.m. The series of flights -- which will be made by NASA Langley's King Air and NASA's P-3B – will commence over Baltimore-Washington, D.C. in 2011. Other future flights may include Houston (2013); Sacramento (2013); and a final site in 2014 to be determined. The measurements will be taken in concert with ground observations in order to shed light on how satellites could be used to make similar, consistent measurements over time, with the ultimate goal of putting better data in the hands of policymakers and elected officials. NASA's DISCOVER-AQ air quality field campaign is scheduled to take to the skies over the Baltimore-Washington traffic corridor on Friday, July 1, from 10:30 a.m. to 6:30 p.m. EDT. NASA's P-3B research aircraft will fly at low altitudes over the northeast Maryland study region. NASA's P-3B is a large, 117-foot, four-engine turboprop, which is carrying nine scientific instruments. It will fly as low as 1,000 feet above the ground along a route that will take it over major roadway traffic corridors. The P-3B also will make spiral ascents and descents over six locations where air-quality measurements are being made from ground stations. In recent years, progress in reaching air quality goals has begun to plateau for many locations. Furthermore, near-surface pollution is one of the most challenging problems for Earth observations from space. However, with an improved ability to monitor pollution from satellites from DISCOVER-AQ, scientists could make better air quality forecasts, more accurately determine the sources of pollutants in the air and more closely determine the fluctuations in emissions levels. In short, the more accurate data scientists have at hand, the better society is able to deal effectively with lingering pollution problems. DISCOVER‐AQ will focus on NASA's goals to study the Earth from space to increase fundamental understanding and to enable the application of satellite data for societal benefit. DISCOVER‐AQ aligns with priorities for both the Atmospheric Composition Focus Area and the Applied Sciences Air Quality Program at NASA. Fundamentally, DISCOVER‐AQ will provide data needed to critically examine the ability to determine surface air quality conditions from space.
1NC Quality I/L – Earth Science k2 stop multiple scenarios for Extinctions
***IMPACTS

Warming Impact

Global Warming Causes Extinction 

Romm 10 –  Editor of Climate Progress, Senior Fellow at the American Progress, former Acting Assistant Secretary of Energy for Energy Efficiency and Renewable Energy, Fellow of the American Association for the Advancement of Science,
 (Jon, “Disputing the “consensus” on global warming,” http://climateprogress.org/2010/06/16/scientific-consensus-on-global-warming-climate-science/,) ASINGH


A good example of how scientific evidence drives our understanding concerns how we know that humans are the dominant cause of global warming. This is, of course, the deniers’ favorite topic. Since it is increasingly obvious that the climate is changing and the planet is warming, the remaining deniers have coalesced to defend their Alamo — that human emissions aren’t the cause of recent climate change and therefore that reducing those emissions is pointless. Last year, longtime Nation columnist Alexander Cockburn wrote, “There is still zero empirical evidence that anthropogenic production of CO2 is making any measurable contribution to the world’s present warming trend. The greenhouse fearmongers rely entirely on unverified, crudely oversimplified computer models to finger mankind’s sinful contribution.” In fact, the evidence is amazingly strong. Moreover, if the relatively complex climate models are oversimplified in any respect, it is by omitting amplifying feedbacks and other factors that suggest human-caused climate change will be worse than is widely realized. The IPCC concluded last year: “Greenhouse gas forcing has very likely (>90 percent) caused most of the observed global warming over the last 50 years. This conclusion takes into account … the possibility that the response to solar forcing could be underestimated by climate models.” Scientists have come to understand that “forcings” (natural and human-made) explain most of the changes in our climate and temperature both in recent decades and over the past millions of years. The primary human-made forcings are the heat-trapping greenhouse gases we generate, particularly carbon dioxide from burning coal, oil and natural gas. The natural forcings include fluctuations in the intensity of sunlight (which can increase or decrease warming), and major volcanoes that inject huge volumes of gases and aerosol particles into the stratosphere (which tend to block sunlight and cause cooling)…. Over and over again, scientists have demonstrated that observed changes in the climate in recent decades can only be explained by taking into account the observed combination of human and natural forcings. Natural forcings alone just don’t explain what is happening to this planet. For instance, in April 2005, one of the nation’s top climate scientists, NASA’s James Hansen, led a team of scientists that made “precise measurements of increasing ocean heat content over the past 10 years,” which revealed that the Earth is absorbing far more heat than it is emitting to space, confirming what earlier computer models had shown about warming. Hansen called this energy imbalance the “smoking gun” of climate change, and said, “There can no longer be genuine doubt that human-made gases are the dominant cause of observed warming.” Another 2005 study, led by the Scripps Institution of Oceanography, compared actual ocean temperature data from the surface down to hundreds of meters (in the Atlantic, Pacific and Indian oceans) with climate models and concluded: A warming signal has penetrated into the world’s oceans over the past 40 years. The signal is complex, with a vertical structure that varies widely by ocean; it cannot be explained by natural internal climate variability or solar and volcanic forcing, but is well simulated by two anthropogenically [human-caused] forced climate models. We conclude that it is of human origin, a conclusion robust to observational sampling and model differences. Such studies are also done for many other observations: land-based temperature rise, atmospheric temperature rise, sea level rise, arctic ice melt, inland glacier melt, Greeland and Antarctic ice sheet melt, expansion of the tropics (desertification) and changes in precipitation. Studies compare every testable prediction from climate change theory and models (and suggested by paleoclimate research) to actual observations. How many studies? Well, the IPCC’s definitive treatment of the subject, “Understanding and Attributing Climate Change,” has 11 full pages of references, some 500 peer-reviewed studies. This is not a consensus of opinion. It is what scientific research and actual observations reveal. And the science behind human attribution has gotten much stronger in the past 2 years (see a recent literature review by the Met Office here). That brings us to another problem with the word “consensus.” It can mean “unanimity” or “the judgment arrived at by most of those concerned.” Many, if not most, people hear the second meaning: “consensus” as majority opinion. The scientific consensus most people are familiar with is the IPCC’s “Summary for Policymakers” reports. But those aren’t a majority opinion. Government representatives participate in a line-by-line review and revision of these summaries. So China, Saudi Arabia and that hotbed of denialism — the Bush administration — get to veto anything they don’t like. The deniers call this “politicized science,” suggesting the process turns the IPCC summaries into some sort of unscientific exaggeration. In fact, the reverse is true. The net result is unanimous agreement on a conservative or watered-down document. You could argue that rather than majority rules, this is “minority rules.” Last April, in an article titled “Conservative Climate,” Scientific American noted that objections by Saudi Arabia and China led the IPCC to remove a sentence stating that the impact of human greenhouse gas emissions on the Earth’s recent warming is five times greater than that of the sun. In fact, lead author Piers Forster of the University of Leeds in England said, “The difference is really a factor of 10.” Then I discuss the evidence we had even back in 2008 that the IPCC was underestimating key climate impacts, a point I update here. The bottom line is that recent observations and research make clear the planet almost certainly faces a greater and more imminent threat than is laid out in the IPCC reports. That’s why climate scientists are so desperate. That’s why they keep begging for immediate action. And that’s why the “consensus on global warming” is a phrase that should be forever retired from the climate debate. The leading scientific organizations in this country and around the world, including all the major national academies of science, aren’t buying into some sort of consensus of opinion. They have analyzed the science and observations and expressed their understanding of climate science and the likely impacts we face on our current emissions path — an understanding that has grown increasingly dire in recent years (see “An illustrated guide to the latest climate science” and “An introduction to global warming impacts: Hell and High Water“).

Hegemony Impact
Heg is key to global stability and to access every major impact 

Thayer 6 , Professor of Strategic Studies  - Associate Professor of Defense and Strategic Study @ Missouri State University, Former Research Fellow @ International Security Program @ Harvard Belfer Center of Science and International Affairs  (Bradley, “In Defense of Primacy,” The National Interest, November/December)

A grand strategy based on American primacy means ensuring the United States stays the world's number one power‑the diplomatic, economic and military leader. Those arguing against primacy claim that the United States should retrench, ei​ther because the United States lacks the power to maintain its primacy and should withdraw from its global commitments, or because the maintenance of primacy will lead the United States into the trap of "imperial overstretch." In the previous issue of The National Interest, Christopher Layne warned of these dangers of pri​macy and called for retrenchment.1  Those arguing for a grand strategy of retrenchment are a diverse lot. They include isolationists, who want no foreign military commitments; selective engagers, who want U.S. military commitments to centers of economic might; and offshore balancers, who want a modified form of selective engagement that would have the United States abandon its landpower presence abroad in favor of relying on airpower and seapower to defend its in​terests.  But retrenchment, in any of its guis​es, must be avoided. If the United States adopted such a strategy, it would be a profound strategic mistake that would lead to far greater instability and war in the world, imperil American security and deny the United States and its allies the benefits of primacy. There are two critical issues in any discussion of America's grand strategy: Can America remain the dominant state? Should it strive to do this? America can remain dominant due to its prodigious military, economic and soft power capa​bilities. The totality of that equation of power answers the first issue. The United States has overwhelming military capa​bilities and wealth in comparison to other states or likely potential alliances. Barring some disaster or tremendous folly, that will remain the case for the foreseeable future. With few exceptions, even those who advocate retrenchment acknowledge this. So the debate revolves around the desirability of maintaining American pri​macy. Proponents of retrenchment focus a great deal on the costs of U.S. action​ but they fall to realize what is good about American primacy. The price and risks of primacy are reported in newspapers every day; the benefits that stem from it are not. A GRAND strategy of ensur​ing American primacy takes as its starting point the protec​tion of the U.S. homeland and American global interests. These interests include ensuring that critical resources like oil flow around the world, that the global trade and monetary regimes flourish and that Washington's worldwide network of allies is reassured and protected. Allies are a great asset to the United States, in part because they shoulder some of its burdens. Thus, it is no surprise to see NATO in Afghanistan or the Australians in East Timor.  In contrast, a strategy based on re​trenchment will not be able to achieve these fundamental objectives of the United States. Indeed, retrenchment will make the United States less secure than the present grand strategy of primacy. This is because threats will exist no mat​ter what role America chooses to play in international politics. Washington can​not call a "time out", and it cannot hide from threats. Whether they are terror​ists, rogue states or rising powers, his​tory shows that threats must be confront​ed. Simply by declaring that the United States is "going home", thus abandoning its commitments or making unconvinc​ing half‑pledges to defend its interests and allies, does not mean that others will respect American wishes to retreat. To make such a declaration implies weak​ness and emboldens aggression. In the anarchic world of the animal kingdom, predators prefer to eat the weak rather than confront the strong. The same is true of the anarchic world of interna​tional politics. If there is no diplomatic solution to the threats that confront the United States, then the conventional and strategic military power of the United States is what protects the country from such threats.  And when enemies must be confront​ed, a strategy based on primacy focuses on engaging enemies overseas, away from .American soil. Indeed, a key tenet of the Bush Doctrine is to attack terrorists far from America's shores and not to wait while they use bases in other countries to plan and train for attacks against the United States itself. This requires a phys​ical, on‑the‑ground presence that cannot be achieved by offshore balancing.  Indeed, as Barry Posen has noted, U.S. primacy is secured because America, at present, commands the "global com​mon"‑‑the oceans, the world's airspace and outer space‑allowing the United States to project its power far from its borders, while denying those common avenues to its enemies. As a consequence, the costs of power projection for the United States and its allies are reduced, and the robustness of the United States' conventional and strategic deterrent ca​pabilities is increased.' This is not an advantage that should be relinquished lightly.  A remarkable fact about international politics today‑-in a world where Ameri​can primacy is clearly and unambiguous​ly on display--is that countries want to align themselves with the United States. Of course, this is not out of any sense of altruism, in most cases, but because doing so allows them to use the power of the United States for their own purposes, ​their own protection, or to gain greater influence.  Of 192 countries, 84 are allied with America‑-their security is tied to the United States through treaties and other informal arrangements‑and they include almost all of the major economic and military powers. That is a ratio of almost 17 to one (85 to five), and a big change from the Cold War when the ratio was about 1.8 to one of states aligned with the United States versus the Soviet Union. Never before in its history has this coun​try, or any country, had so many allies.  U.S. primacy‑-and the bandwagon​ing effect‑has also given us extensive in​fluence in international politics, allowing the United States to shape the behavior of states and international institutions. Such influence comes in many forms, one of which is America's ability to cre​ate coalitions of like‑minded states to free Kosovo, stabilize Afghanistan, invade Iraq or to stop proliferation through the Pro​liferation Security Initiative (PSI). Doing so allows the United States to operate with allies outside of the where it can be stymied by opponents. American‑led wars in Kosovo, Afghanistan and Iraq stand in contrast to the UN's inability to save the people of Darfur or even to conduct any military campaign to realize the goals of its charter. The quiet effec​tiveness of the PSI in dismantling Libya's WMD programs and unraveling the A. Q. Khan proliferation network are in sharp relief to the typically toothless attempts by the UN to halt proliferation.  You can count with one hand coun​tries opposed to the United States. They are the "Gang of Five": China, Cuba, Iran, North Korea and Venezeula. Of course, countries like India, for example, do not agree with all policy choices made by the United States, such as toward Iran, but New Delhi is friendly to Washington.  Only the "Gang of Five" may be expected to consistently resist the agenda and ac​tions of the United States. China is clearly the most important of these states because it is a rising great power. But even Beijing is intimidated by the United States and refrains from openly challenging U.S. power. China proclaims that it will, if necessary, re​sort to other mechanisms of challenging the United States, including asymmetric strategies such as targeting communica​tion and intelligence satellites upon which the United States depends. But China may not be confident those strategies would work, and so it is likely to refrain from testing the United States directly for the foreseeable future because China's power benefits, as we shall see, from the international order U.S. primacy creates.  The other states are far weaker than China. For three of the "Gang of Five" cases‑‑Venezuela, Iran, Cuba‑it is an anti‑U.S. regime that is the source of the problem; the country itself is not intrin​sically anti‑American. Indeed, a change of regime in Caracas, Tehran or Havana could very well reorient relations.  THROUGHOUT HISTORY, peace and stability have been great benefits of an era where there was a dominant power‑‑Rome, Britain or the United States today. Schol​ars and statesmen have long recognized the irenic effect of power on the anarchic world of international politics.  Everything we think of when we con​sider the current international order ‑ free trade, a robust monetary regime, increas​ing respect for human rights, growing de​mocratization‑‑is directly linked to U.S. power. Retrenchment proponents seem to think that the current system can be maintained without the current amount of U.S. power behind it. In that they are dead wrong and need to be reminded of one of history's most significant lessons: Appalling things happen when international orders collapse. The Dark Ages fol​lowed Rome's collapse. Hitler succeeded the order established at Versailles. With​out U.S. power, the liberal order cre​ated by the United States will end just as assuredly. As country and western great Rai Donner sang: "You don't know what you've got (until you lose it)." Consequently, it is important to note what those good things are. In addition to ensuring the security of the United States and its allies, American primacy within the international system causes many positive outcomes for Washing​ton and the world.  The first has been a more peaceful world. During the Cold War, U.S. leadership reduced friction among many states that were historical antagonists, most notably France and West Germany. Today, American primacy helps keep a number of complicated rela​tionships aligned‑-between Greece and Turkey, Israel and Egypt, South Korea and Japan, India and Pakistan, Indonesia and Australia. This is not to say it fulfills Woodrow Wilson's vision of ending all war.  Wars still occur where Washington's interests are not seriously threatened, such as in Darfur, but a Pax Americana does reduce war's likelihood, particularly war's worst form: great power wars.  Second, American power gives the United States the ability to spread de​mocracy and other elements of its ideol​ogy of liberalism. Doing so is a source of much good for the countries concerned as well as the United States because, as John Owen noted on these pages in the Spring 2006 issue, liberal democracies are more likely to align with the United States and be sympathetic to the American worldview.3 So, spreading democracy helps maintain U.S. primacy. In addition, once states are governed democratically, the likelihood of any type of conflict is significantly reduced. This is not because democracies do not have clashing inter​ests. Indeed they do. Rather, it is because they are more open, more transparent and more likely to want to resolve things amicably in concurrence with U.S. lead​ership. And so, in general, democratic states are good for their citizens as well as for advancing the interests of the United States. Critics have faulted the Bush Admin​istration for attempting to spread democ​racy in the Middle East, labeling such an effort a modern form of tilting at windmills. It is the obligation of Bush's crit​ics to explain why democracy is good enough for Western states but not for the rest, and, one gathers from the argument, should not even be attempted. Of course, whether democracy in the Middle East will have a peaceful or sta​bilizing influence on America's interests in the short run is open to question. Per​haps democratic Arab states would be more opposed to Israel, but nonetheless, their people would be better off. The United States has brought democracy to Afghanistan, where 8.5 million Af​ghans, 40 percent of them women, voted in a critical October 2004 election, even though remnant Taliban forces threat​ened them. The first free elections were held in Iraq in January 2005. It was the military power of the United States that put Iraq on the path to democracy. Wash​ington fostered democratic governments in Europe, Latin America, Asia and the Caucasus. Now even the Middle East is increasingly democratic. They may not yet look like Western‑style democracies, but democratic progress has been made in Algeria, Morocco, Lebanon, Iraq, Ku​wait, the Palestinian Authority and Egypt. By all accounts, the march of democracy has been impressive.  Third, along with the growth in the number of democratic states around the world has been the growth of the glob​al economy. With its allies, the United States has labored to create an economically liberal worldwide network character​ized by free trade and commerce, respect for international property rights, and mo​bility of capital and labor markets. The economic stability and prosperity that stems from this economic order is a glob​al public good from which all states ben​efit, particularly the poorest states in the Third World. The United States created this network not out of altruism but for the benefit and the economic well‑being of America. This economic order forces American industries to be competitive, maximizes efficiencies and growth, and benefits defense as well because the size of the economy makes the defense burden manageable. Economic spin‑offs foster the development of military technology, helping to ensure military prowess. Perhaps the greatest testament to the benefits of the economic network comes from Deepak Lal, a former Indian foreign service diplomat and researcher at the World Bank, who started his ca​reer confident in the socialist ideology of post‑independence India. Abandoning the positions of his youth, Lal now recog​nizes that the only way to bring relief to desperately poor countries of the Third World is through the adoption of free market economic policies and globaliza​tion, which are facilitated through Amer​ican primacy.4 As a witness to the failed alternative economic systems, Lal is one of the strongest academic proponents of American primacy due to the economic prosperity it provides
 Air Pollution Impact

Air pollution will lead to extinction

Driesen 3 –  Associate Professor, Syracuse University College of Law. J.D. Yale Law School

(David, 1989, Fall/Spring, 10 Buff. Envt'l. L.J. 25, p. 26-8)
Air pollution can make life unsustainable by harming the ecosystem upon which all life depends and harming the health of both future and present generations. The Rio Declaration articulates six key principles that are relevant to air pollution. These principles can also be understood as goals, because they describe a state of affairs  that is worth achieving. Agenda 21, in turn, states a program of action for realizing those goals. Between them, they aid understanding of sustainable development's meaning for air quality. The first principle is that "human beings. . . are entitled to a healthy and productive life in harmony with nature", because they are "at the center of concerns for sustainable development."  While the Rio Declaration refers to human health, its reference to life "in harmony with nature" also reflects a concern about the natural environment. Since air pollution damages both human health and the environment, air quality implicates both of these concerns.  Lead, carbon monoxide, particulate, tropospheric ozone, sulfur dioxide, and nitrogen oxides have historically threatened urban air quality in the United States. This review will focus upon tropospheric ozone, particulate, and carbon monoxide, because these pollutants present the most widespread of the remaining urban air problems, and did so at the time of the earth summit. 6 Tropospheric ozone refers to ozone fairly near to the ground, as opposed to stratospheric ozone high in the atmosphere. The stratospheric ozone layer protects human health and the environment from ultraviolet radiation, and its depletion causes problems. By contrast, tropospheric   ozone damages human health and the environment. 8 In the United States, the pollutants causing "urban" air quality problems also affect human health and the environment well beyond urban boundaries. Yet, the health problems these pollutants present remain most acute in urban and suburban areas.  Ozone, carbon monoxide, and particulate cause very serious public health problems that have been well recognized for a long time. Ozone forms in the atmosphere from a reaction between volatile organic compounds, nitrogen oxides, and sunlight. Volatile organic compounds include a large number of hazardous air pollutants. Nitrogen oxides, as discussed below, also play a role in acidifying ecosystems. Ozone damages lung tissue. It plays a role in triggering asthma attacks, sending thousands to the hospital every summer. It effects young children and people engaged in heavy exercise especially severely. Particulate pollution, or soot, consists of combinations of a wide variety of pollutants. Nitrogen oxide and sulfur dioxide contribute to formation of fine particulate, which is associated with the most serious health problems. 13 Studies link particulate to tens of thousands of annual premature deaths in the United States. Like ozone it contributes to respiratory illness, but it also seems to play a  [*29]  role in triggering heart attacks among the elderly.   The data suggest that fine particulate, which EPA did not regulate explicitly until recently, plays a major role in these problems. 16 Health researchers have associated carbon monoxide with various types of neurological symptoms, such as visual impairment, reduced work capacity, reduced manual dexterity, poor learning ability, and difficulty in performing complex tasks.   The same pollution problems causing current urban health problems also contribute to long lasting ecological problems. Ozone harms crops and trees.  These harms affect ecosystems and future generations. Similarly, particulate precursors, including nitrogen oxide and sulfur dioxide, contribute to acid rain, which is not easily reversible. To address these problems, Agenda 21 recommends the adoption of national programs to reduce health risks from air pollution, including urban air pollution. These programs are to include development of "appropriate pollution control technology . . . for the introduction of environmentally sound production processes." It calls for this development "on the basis of risk assessment and epidemiological research." It also recommends development of "air pollution control capacities in large cities emphasizing enforcement programs using monitoring networks as appropriate."  A second principle, the precautionary principle, provides support for the first. As stated in the Rio Declaration, the precautionary principle means that "lack of full scientific certainty shall not  be used as a reason for postponing cost-effective measures to prevent environmental degradation" when "there are threats of serious or irreversible damage." Thus, lack of complete certainty about the adverse environmental and human health effects of air pollutants does not, by itself, provide a reason for tolerating them. Put differently, governments need to address air pollution on a precautionary basis to ensure that humans can life a healthy and productive life.

Biodiversity Impact
Loss of biodiversity starts a domino chain to extinction 

Coyne and Hoekstra 7 - professor in the Department of Ecology and Evolution at the University of Chicago, Associate Professor in the Department of Organismic and Evolutionary Biology at Harvard University 
(Jerry and Hopi, The New Republic, “The Greatest Dying,” 9/24, http://www.truthout.org/article/jerry-coyne-and-hopi-e-hoekstra-the-greatest-dying)
Aside from the Great Dying, there have been four other mass extinctions, all of which severely pruned life's diversity. Scientists agree that we're now in the midst of a sixth such episode. This new one, however, is different - and, in many ways, much worse. For, unlike earlier extinctions, this one results from the work of a single species, Homo sapiens.We are relentlessly taking over the planet, laying it to waste and eliminating most of our fellow species. Moreover, we're doing it much faster than the mass extinctions that came before. Every year, up to 30,000 species disappear due to human activity alone. At this rate, we could lose half of Earth's species in this century. And, unlike with previous extinctions, there's no hope that biodiversity will ever recover, since the cause of the decimation - us - is here to stay. To scientists, this is an unparalleled calamity, far more severe than global warming, which is, after all, only one of many threats to biodiversity. Yet global warming gets far more press. Why? One reason is that, while the increase in temperature is easy to document, the decrease of species is not. Biologists don't know, for example, exactly how many species exist on Earth. Estimates range widely, from three million to more than 50 million, and that doesn't count microbes, critical (albeit invisible) components of ecosystems. We're not certain about the rate of extinction, either; how could we be, since the vast majority of species have yet to be described? We're even less sure how the loss of some species will affect the ecosystems in which they're embedded, since the intricate connection between organisms means that the loss of a single species can ramify unpredictably. But we do know some things. Tropical rainforests are disappearing at a rate of 2 percent per year. Populations of most large fish are down to only 10 percent of what they were in 1950. Many primates and all the great apes - our closest relatives - are nearly gone from the wild. And we know that extinction and global warming act synergistically. Extinction exacerbates global warming: By burning rainforests, we're not only polluting the atmosphere with carbon dioxide (a major greenhouse gas) but destroying the very plants that can remove this gas from the air. Conversely, global warming increases extinction, both directly (killing corals) and indirectly (destroying the habitats of Arctic and Antarctic animals). As extinction increases, then, so does global warming, which in turn causes more extinction - and so on, into a downward spiral of destruction. Why, exactly, should we care? Let's start with the most celebrated case: the rainforests. Their loss will worsen global warming - raising temperatures, melting icecaps, and flooding coastal cities. And, as the forest habitat shrinks, so begins the inevitable contact between organisms that have not evolved together, a scenario played out many times, and one that is never good. Dreadful diseases have successfully jumped species boundaries, with humans as prime recipients. We have gotten aids from apes, sars from civets, and Ebola from fruit bats. Additional worldwide plagues from unknown microbes are a very real possibility. But it isn't just the destruction of the rainforests that should trouble us. Healthy ecosystems the world over provide hidden services like waste disposal, nutrient cycling, soil formation, water purification, and oxygen production. Such services are best rendered by ecosystems that are diverse. Yet, through both intention and accident, humans have introduced exotic species that turn biodiversity into monoculture. Fast-growing zebra mussels, for example, have outcompeted more than 15 species of native mussels in North America's Great Lakes and have damaged harbors and water-treatment plants. Native prairies are becoming dominated by single species (often genetically homogenous) of corn or wheat. Thanks to these developments, soils will erode and become unproductive - which, along with temperature change, will diminish agricultural yields. Meanwhile,with increased pollution and runoff, as well as reduced forest cover, ecosystems will no longer be able to purify water; and a shortage of clean water spells disaster. In many ways, oceans are the most vulnerable areas of all. As overfishing eliminates major predators, while polluted and warming waters kill off phytoplankton, the intricate aquatic food web could collapse from both sides. Fish, on which so many humans depend, will be a fond memory. As phytoplankton vanish, so does the ability of the oceans to absorb carbon dioxide and produce oxygen. (Half of the oxygen we breathe is made by phytoplankton, with the rest coming from land plants.) Species extinction is also imperiling coral reefs - a major problem since these reefs have far more than recreational value: They provide tremendous amounts of food for human populations and buffer coastlines against erosion. In fact, the global value of "hidden" services provided by ecosystems - those services, like waste disposal, that aren't bought and sold in the marketplace - has been estimated to be as much as $50 trillion per year, roughly equal to the gross domestic product of all countries combined. And that doesn't include tangible goods like fish and timber. Life as we know it would be impossible if ecosystems collapsed. Yet that is where we're heading if species extinction continues at its current pace. Extinction also has a huge impact on medicine. Who really cares if, say, a worm in the remote swamps of French Guiana goes extinct? Well, those who suffer from cardiovascular disease. The recent discovery of a rare South American leech has led to the isolation of a powerful enzyme that, unlike other anticoagulants, not only prevents blood from clotting but also dissolves existing clots. And it's not just this one species of worm: Its wriggly relatives have evolved other biomedically valuable proteins, including antistatin (a potential anticancer agent), decorsin and ornatin (platelet aggregation inhibitors), and hirudin (another anticoagulant). Plants, too, are pharmaceutical gold mines. The bark of trees, for example, has given us quinine (the first cure for malaria), taxol (a drug highly effective against ovarian and breast cancer), and aspirin. More than a quarter of the medicines on our pharmacy shelves were originally derived from plants. The sap of the Madagascar periwinkle contains more than 70 useful alkaloids, including vincristine, a powerful anticancer drug that saved the life of one of our friends. Of the roughly 250,000 plant species on Earth, fewer than 5 percent have been screened for pharmaceutical properties. Who knows what life-saving drugs remain to be discovered? Given current extinction rates, it's estimated that we're losing one valuable drug every two years. Our arguments so far have tacitly assumed that species are worth saving only in proportion to their economic value and their effects on our quality of life, an attitude that is strongly ingrained, especially in Americans. That is why conservationists always base their case on an economic calculus. But we biologists know in our hearts that there are deeper and equally compelling reasons to worry about the loss of biodiversity: namely, simple morality and intellectual values that transcend pecuniary interests. What, for example, gives us the right to destroy other creatures? And what could be more thrilling than looking around us, seeing that we are surrounded by our evolutionary cousins, and realizing that we all got here by the same simple process of natural selection? To biologists, and potentially everyone else, apprehending the genetic kinship and common origin of all species is a spiritual experience - not necessarily religious, but spiritual nonetheless, for it stirs the soul. But, whether or not one is moved by such concerns, it is certain that our future is bleak if we do nothing to stem this sixth extinction. We are creating a world in which exotic diseases flourish but natural medicinal cures are lost; a world in which carbon waste accumulates while food sources dwindle; a world of sweltering heat, failing crops, and impure water. In the end, we must accept the possibility that we ourselves are not immune to extinction. Or, if we survive, perhaps only a few of us will remain, scratching out a grubby existence on a devastated planet. Global warming will seem like a secondary problem when humanity finally faces the consequences of what we have done to nature: not just another Great Dying, but perhaps the greatest dying of them all

Obama Politics Module
Obama needs to work on the environment—his political base is slimming 

Shrogen 11 – Writer for the NPR
 (Elizabeth, “Obama Takes Heat From Some Environmentalists”  6-8/2011, http://www.npr.org/2011/06/08/137065455/former-interior-secretary-scolds-obama)
Environmentalists have been quietly grumbling about the Obama administration for months. Now one of the country's most prominent conservationists — former Interior Secretary Bruce Babbitt — is retaking the public stage to scold President Obama. Bruce Babbitt left the limelight 10 years ago after spending eight years as former President Clinton's interior secretary. But Babbitt says he couldn't stay quiet after Obama signed a deal with Congress that traded away environmental protections. The pact ejected gray wolves from the endangered species list, blocked approval of some new fisheries programs and squelched a policy to protect special landscapes. "What really motivated me to speak up is that the Obama administration is not responding," Babbitt says. "It's almost as if the administration is saying that the best defense to this huge crusade to do away with environmental laws is silence. And I just think that's terribly wrong and I think it's time to speak out." An 'Assault' On Conservation Efforts Babbitt says House Republicans are determined to gut key conservation laws. "I think it's really the worst assault on our environmental laws in my lifetime, I think, ever," he says. Babbitt fears Obama and his team are relying on the Senate to provide the defense because they think avoiding controversy is good re-election strategy. "One, their silence is bad for the environment, and second, it's bad politics," he says. "They're misreading the American people." Babbitt says Americans support conservation but need leadership that they're not getting from Obama. Deputy Interior Secretary David Hayes says he agrees with Babbitt's assessment of House Republicans, but not of the Obama administration. "The president ran on a platform of conservation and protecting the environment and that's what we work to do every day," Hayes says. Hayes says House Republicans tried to attach dozens more anti-environmental provisions to the budget deal. "Virtually all of them were knocked out because of strong White House pushback," he says. Setting Precedents For Protection At least some of Babbitt's criticisms are echoed by other environmental leaders. They say they've been fielding complaints — some from big political donors. These started after Obama failed to push a climate change bill through the last Congress. Trip Van Noppen is the president of Earthjustice, a leading environmental law firm. He shares Babbitt's concern about Congress kicking Rocky Mountain gray wolves off the endangered species list. "This is essentially the equivalent of throwing one creature off the ark," Van Noppen says. Congress had never done that before. Van Noppen says it creates a precedent for booting off other species when there are controversies around protecting them. And there often are. Time 'Keeps Slipping' Van Noppen and other environmental leaders also criticize the Obama administration for postponing important pollution rules, such as new smog standards and cleaning up toxic air pollution from industrial boilers. "We've got people sick and dying across the country and yet the promised timing and sometimes the court-ordered timing of these things keeps slipping," he says. But Wilderness Society President Bill Meadows says Obama has made some important strides for conservation. Obama signed an important wilderness bill and is overhauling the U.S. Forest Service to focus on restoring forests. The president also gets credit for increasing fuel economy for cars and starting to regulate greenhouse gas emissions from power plants and factories. "I am a booster. I wish that conservation was a higher priority," Meadows says. "I wish that environmental policy was a higher policy for the president. But I'm a realist here." Other environmentalists say the Obama administration has a chance to prove its environmental credentials in the coming months. It's scheduled to announce a series of rules that would slash air pollution from power plants and further increase fuel efficiency for vehicles.
EOS is popular in Congress empirically and because of Raytheon

Gilruth et al. 6——Raytheon Information Solutions, University of Maryland, UMIACS,University of Arizona, Ofﬁce of Arid Lands Studies, Arizona Remote Sensing Center, 

(Peter T. , Satya Kalluri, Jon W. Robinson, John Townshend, Francis Lindsay, Paul Davis, Barron J. Orr  “Measuring performance: Moving NASA Earth science products into the mainstream user community,” 7-26/06, ScienceDirect)

These issues also accompany the research and development processes, which tie NASA to other operational agencies at the federal, state, or local government level [9]. As a prime example of NASA’s efforts to study global environmental processes, EOS was conceived to support global change research [10] and stimulate the development of new products to beneﬁt the Earth science community. The launches of the Landsat 7, Terra, and Aqua satellites, coupled with the successful initiation of EOSDIS in 1999, were major milestones in meeting research demands. Sensors such as the Enhanced Thematic Mapper (ETM) ARTICLE IN PRESS 1 The Landsat program comprises a series of Earth observation satellites dating back to 1972. The 34-year record of data constitutes the longest continuous record of land surface monitoring. 2 The Terra (1999) and Aqua (2002) are polar-orbiting, sun-synchronous, NASA research satellites that support global change research. Both Terra and Aqua satellites carry the Moderate Resolution Imaging Spectroradiometer (MODIS) sensor, which collects data on global environmental processes. 166 P.T. Gilruth et al. / Space Policy 22 (2006) 165–175and the Moderate Resolution Imaging Spectroradiometer (MODIS) are well known to the Earth science community as their products are paving the way for operational sensors proposed for the National Polar Orbiting Environmental Satellite System (NPOESS) [11]. Although the global change research community has been the primary focus, NASA’s congressional funding sources recognized potential beneﬁts for other government agencies and commercial users [12]. Hence, NASA was encouraged to develop uses of Earth science data for groups outside the traditional global change science community. For example, NASA’s current speciﬁc interest is in demonstrating the value of EOS data within government agency Decisions Support Systems (DSS) [13]. An example of a US federal agency DSS that uses remote-sensing data is the US Department of Agriculture’s Foreign Agricultural Service tool (Crop Explorer) [14], which provides periodic assessments of global crop conditions. Crop assessments are based on multiple information sources, including data from NOAA’s advanced Very High Resolution Radiometer 3 (AVHRR). The MODIS sensor represents an improved data source over AVHRR because of its ﬁner spatial and temporal resolution for detection of cropping types and phenology [14]. To stimulate the transition of NASA Earth science research results to operational users in a demand-driven approach, the Synergy project was mandated by the US Congress in February 2000 to explore the potential of EOS satellite data and models for commercial and federal, regional, state, local, and/or tribal government uses. Raytheon Corporation, as prime contractor under the NASA EOSDIS contract, and hereafter referred to as the Synergy management team, was tasked to implement the Synergy project. NASA allocated funds to the project on an annual basis. The Synergy project developed applications in disaster management, urban planning, hydrology, precision agriculture, and natural resources management and protection. These applications emerged in response to the demand for speciﬁc data and information on the part of end users in government agencies and their clientele in the general public. Partner universities, in close collaboration with state/local governments, conducted the initial investigations of user needs. These Synergy partners developed internet-based portals, called ‘InfoMarts’ to ensure easy access to and timely delivery of remote-sensing products to end users. The term InfoMart is used in this paper to refer to the university-led teams responsible for NASA remote-sensing application research and development. The teams varied in composition, but generally were composed of stakeholders from government agencies, commercial entities, and non-governmental organizations who took on the application after research and development was completed, in addition to the university research and development experts. The university setting addressed a gap between commercial viability of remotesensing applications and the state of current research. Where that gap was closed, commercialization as a strategy for sustainability was pursued. In other cases, InfoMart innovations on EOS products with low commercial potential were used to educated new users and essentially grow the market for service providers of more commercially viable products. An underlying objective of all InfoMarts was to establish a sustainability strategy beyond the grant period; some based the strategy on commercial spin-off, user-community subscription or royalties, while others based it on co-development partnerships, funded by State or Federal agencies other than NASA, designed to maintain ties to a fertile research environment. InfoMarts provided data browsing and downloading capabilities as well as data integration and interactive mapping tools. A list of the InfoMarts and EOS data applications are provided in Fig. 1. Challenged to demonstrate quickly the impact of NASA’s investments within a yearly funding cycle, the Synergy management team collected data using a limited set of metrics during the ﬁrst project year. Examples included InfoMarts’ budget expenditure rates and numbers of NASA data sets processed for uploading to the web portals. Furthermore, the team hoped to capture ﬁnancial savings or cost avoidance (e.g. reduced agricultural inputs or avoided pollution penalties) resulting from adoption of the application within speciﬁc user communities. Not surprisingly, we found that these metrics were either ambiguous or impossible to collect consistently across InfoMarts. When NASA provided funding for subsequent phases of Synergy development, we teamed with the University of Maryland’s (UMd’s) Department of Geography to develop an approach, evolved from project management processes in information technology (IT) engineering, for assessing and guiding InfoMart performance and reporting to NASA. The UMd had previously provided services to NASA for the development of performance metrics [15,16] and was a natural partner in this effort.

A2: Other agencies
NASA is uniquely key – other agencies don’t fill in

Bhattacharjee 11- Ph.D. student in the history and philosophy of science

(Yudhijit, , “Bolden Defends NASA's Earth Science Missions”, March 4th 2011 http://news.sciencemag.org/scienceinsider/2011/03/bolden-defends-nasas-earth-scien.html) NAR

Should NASA have anything to with studying Earth? NASA Administrator Charles Bolden found himself having to explain that to lawmakers yesterday at a hearing by the House of Representatives on NASA's $18.7 billion budget request for 2012. Ironically, he testified only hours before a NASA mission to help understand climate change crashed into the Pacific after a rocket failure. NASA wants $1.8 billion for earth science in next year's budget, up 25% from current spending levels. Among other things, the agency plans to use that money to ready the Orbiting Carbon Observatory-2 for launch in 2013 and to begin the development of two missions to measure soil moisture and monitor ice sheets and forest cover. The chairman of the House Appropriations Subcommittee on Commerce, Justice, Science, and Related Agencies, Representative Frank Wolf (R-VA), asked Bolden if NASA wouldn't be better off letting agencies—in particular, the National Oceanic and Atmospheric Administration (NOAA), the U.S. Geological Survey, and the National Science Foundation—take over NASA's earth science efforts. Perhaps that would free up money for NASA to pursue space exploration, Wolf suggested. He also asked whether there was any overlap between the work being done by NOAA and NASA in monitoring Earth. "Everything we do in earth science is unique to NASA," Bolden replied, emphasizing that looking down on Earth from space to understand our planet better was very much a part of NASA's job. And shifting NASA's earth science programs to other agencies would amount to getting rid of them entirely, he said. He pointed out that a 2009 study by the U.S. Government Accountability Office had found no duplication of efforts between NASA and NOAA. At the hearing, Bolden also had to field charges of fiscal mismanagement at NASA. Committee member Kevin Yoder (R-KS), one of several new Republican members in Congress who are advocating large cuts in government spending, pointed to the $1.6 billion cost overruns in the James Webb Space Telescope (JWST) as an example. Bolden's response was apologetic. "Nobody was as angry as I was when we discovered where JWST was," Bolden said, referring to the independent review that revealed JWST's troubles in November. He added that the management structure for the JWST project had been changed as a result of the findings. The lesson learned from JWST, Bolden said, was that "the worst person" to ask about a project's cost estimate is "the program manager or principal investigator" of the project. Bolden assured Yoder and the rest of the committee that all future projects and missions would undergo independent assessment of cost. Earlier, Bolden defended the agency's decision to request $850 million in the 2012 budget for the development of commercial rockets that NASA will rely on to get cargo and astronauts to the international space station. NASA's plan to use commercial spacecraft for some of its missions has been the biggest source of controversy in the Administration's new space policy, and the request is about $300 million greater than the level set by the NASA authorization approved by Congress last year. Bolden explained to lawmakers that the additional funding level was necessary because "providing safe access" to the space station is the highest priority for NASA. The agency expects that it will be able to hire the services of commercial launchers by 2016. Until then, the agency is dependent on the Russian launch vehicle Soyuz. 
A2: Other sensors fill in 
Only satellites have the sensors available to combat climate change

Quddus 11 – Designs subsystems for Military and commercial aircrafts, BSEE degree from University of Texas

(Momin, June 6th 2011, “NASA’s Remote Sensing Radar Missions for Earth Science”, http://www.ieee-bv.org/2011/06/nasas-remote-sensing-radar-missions-for-earth-science/) NAR

Scientist have been studying Atmospheric and solid Earth processes for decades. These studies have been based on the data available from the airborne and ground sensors. In order to create global models of the Earth processes science data at a global scale is required. Most efficient and comprehensive data at global scale can only be acquired from space via Earth orbiting satellites. NASA is in the process of deploying several Earth orbiting satellites with remote sensing Radar instruments. These satellites will map the Earth’s processes at relatively short time scales. This will allow scientists to model and study Earths Atmospheric and solid processes.n this talk a high level overview of NASA’s current and planned Remote Sensing Radar missions will be provided. Detailed topics will be discussed based on the interest of the audience.
***AFF ANSWERS

Uniqueness
Earth sciences fail now – not enough funds

Werner 9 – Staff writer for Space News 

(Debra, NASA Budget for Earth Science Lags Behind Rising Expectations”, 12-31-9, http://www.spacenews.com/civil/091231-nasa-budget-earth-science-lags-behind.html, “) NAR

Over the past decade, NASA has convinced the White House, Congress and the public of the importance of investigating the Earth’s atmosphere, oceans and land from space. That success has led to increasing pressure to extend NASA’s Earth monitoring program by launching new spacecraft and instruments, but not to the funding needed to carry out the new missions, said Michael Freilich, director of NASA’s Earth Science Division at the agency’s Washington headquarters. “There is relentless pressure to expand the scope of our contributions,” Freilich said Dec. 17, during a meeting here of the American Geophysical Union. “People want us to do more. They for some reason don’t see a way of getting us additional resources.” Those funding constraints, coupled with technical issues, will prevent the Earth Science Division from launching any new spacecraft until late in 2010. NASA plans to launch the Glory climate-monitoring spacecraft in November and the joint U.S.-Argentine Aquarius sea surface salinity mission in December, Freilich said. Both missions were supposed to have launched by now but are behind schedule due to delays in the manufacture of the spacecraft and instruments. Similarly, the NASA-led precursor to the National Polar-Orbiting Operational Environmental Satellite System (NPOESS), which previously had been slated to launch in 2009, is now expected to launch in late 2011. The most recent delay in the NPOESS Preparatory Project is the result of problems with a circuit board in one of the spacecraft’s five sensors, the Cross-track Infrared Sounder, Freilich said. “There is no way to sugar-coat the fact that we have had a tough year in mission launches and mission developments,” Freilich said. Last February, NASA’s Orbiting Carbon Observatory (OCO) was destroyed when the payload fairing on a Taurus XL rocket failed to detach. The Earth Science Division is planning for a possible OCO replacement. “We have every expectation that we will be getting direction for an OCO reflight when the president’s budget is announced in February,” Freilich said. Congress already included a $50 million down payment for the mission in a 2010 omnibus spending bill President Barack Obama signed Dec. 16. 

NASA Earth Science is already super boned – including climate monitoring systems.

Borenstein 11- National Science writer for The Associated Press
(Seth, , “Lost satellite deals heavy blow to climate research”, March 4th 2011 http://www.msnbc.msn.com/id/41895904/ns/technology_and_science-space/t/lost-satellite-deals-heavy-blow-climate-research/) NAR
NASA's environmental division is getting used to failure, cuts and criticism. In 2007, a National Academy of Sciences panel said that research and purchasing for NASA Earth sciences had decreased 30 percent in six years and that the climate-monitoring system was at "risk of collapse." Just last month, the Obama administration canceled two major satellite proposals to save money. Also, the Republican-controlled House has sliced $600 million from NASA in its continuing spending bill, and some GOP members do not believe the evidence of manmade global warming. Thirteen NASA Earth-observing satellites remain up there, and nearly all of them are in their sunset years. "Many of the key observations for climate studies are simply not being made," Harvard Earth sciences professor James Anderson said. "This is the nadir of climate studies since I've been working in this area for 40 years." Scientists are trying to move climate change forecasts from ones that are heavily based on computer models to those that rely on more detailed, real-time satellite-based observations like those that Glory was supposed to make. The satellite's failure makes that harder. Ruth DeFries, the Columbia University professor who co-chaired the 2007 National Academy of Sciences panel, said in an e-mail that this matters for everyone on Earth. "The nation's weakening Earth-observing system is dimming the headlights needed to guide society in managing our planet in light of climate change and other myriad ways that humans are affecting the land, atmosphere and oceans," DeFries wrote. NASA Earth Sciences chief Michael Freilich said it is not that bad. "We must not lose sight of the fact that we in NASA are flying 13 research missions right now, which are providing the fuel for advancing a lot of our Earth science," Freilich told The Associated Press. He said airplane missions, current satellites and future ones can pick up much of the slack for what Glory was going to do. However, Freilich, at a budget briefing a year ago, described the Earth-watching satellites as "all old," adding that 12 of the 13 "are well beyond their design lifetimes." "We're losing the ability to monitor really key aspects of the climate problem from space," said Jonathan Overpeck, a climate scientist at the University of Arizona. "Just about every climate scientist in the world has got to be sad right now." 

Earth Science funds for battling climate change has already been slashed.

Brinton 11 – Space News Writer 

(Turner,  “NASA Cuts 2 Earth Science Missions on White House Order”, March 7th 2011 http://www.space.com/11050-white-house-nasa-earth-science-cuts.html) NAR
Even though NASA’s Earth science budget is slated to rise next year, the U.S. space agency has been ordered by the White House to shelve a pair of big-ticket climate change missions that just last year were planned for launch by 2017. With U.S. President Barack Obama under pressure to rein in federal spending, the White House eliminated funding for the Climate Absolute Radiance and Refractivity Observatory (CLARREO) and Deformation, Ecosystem Structure and Dynamics of Ice (DESDynI) missions, Steve Volz, associate director for flight programs at NASA’s Earth Science Division, said in a Feb. 24 interview. The cuts came before the failed launch of the Glory satellite Friday (March 4), NASA's latest Earth-observing mission to study Earth's atmosphere, due to a rocket malfunctions. So the White House orders are unrelated to NASA's loss of the Glory satellite. The multiyear budget plan NASA sent Congress a year ago called for spending $1.2 billion between 2012 and 2015 to develop CLARREO and DESDynI, two of the four top-tier missions recommended by the National Research Council’s 2007 Earth Science decadal survey. But the White House Office of Management and Budget specifically removed these funds from the agency’s 2012 budget request, Volz said in an interview. “Removal of these missions was not what we desired and not what the administration desired, but it was a clear recognition and acknowledgement of the budget issues we face as a nation,” Volz said. “It’s cleaner to be allowed to delete the scope that goes along with the dollars than to have to figure out how to do more with less.” The other two top-tier Earth science missions — Soil Moisture Active-Passive and ICESat-2 — remain budgeted for launch in 2014 and 2016, respectively. 

Good parts of Earth Science are on indefinite hold

Brinton 11 – Space News Writer 

(Turner,  “NASA Cuts 2 Earth Science Missions on White House Order”, March 7th 2011 http://www.space.com/11050-white-house-nasa-earth-science-cuts.html) NAR
While NASA’s Earth Science Division fared better in the president’s 2012 budget proposal than other parts of the agency, the division stands to receive some $1.7 billion less between 2010 and 2015 than forecast just last year. That spending plan, which called for giving Earth science a growing share of a NASA budget expected to surpass $20 billion within four years, included enough funding to build and launch all four top-tier decadal survey missions by the end of 2017. The NASA budget plan unveiled Feb. 14 puts last year’s growth plans on hold. The agency’s overall spending would be frozen at $18.7 billion, and Earth science, after receiving a $400 million boost for 2012, would remain flat at $1.8 billion through at least 2016. Adding to NASA’s budget woes, the president’s 2011 budget was never enacted, leaving the agency and the rest of the federal government funded at typically lower 2010 levels under stopgap spending measures, the latest of which expires March 4. Richard Anthes, president of the Boulder, Colo.-based University Corporation for Atmospheric Research and a co-chairman of the committee that produced the Earth science decadal survey, said he was disappointed to learn CLARREO and DESDynI have been indefinitely deferred. But he said tabling the two missions ispreferable to requiring every Earth science mission to make due with less. “They’ve decided to basically reduce the funding greatly to these two missions and put them on the side of the road,” Anthes said in a Feb. 25 interview. “I think that strategy at least makes sense. If you don’t have enough money to do everything, cancel some of them or put some of them on indefinite hold and continue making good progress on the others.”

Non Unique: The Earth Sciences Division is inefficient and being cut now

Gilruth et al. 6——Raytheon Information Solutions, University of Maryland, UMIACS,University of Arizona, Ofﬁce of Arid Lands Studies, Arizona Remote Sensing Center, 

(Peter T. , Satya Kalluri, Jon W. Robinson, John Townshend, Francis Lindsay, Paul Davis, Barron J. Orr  “Measuring performance: Moving NASA Earth science products into the mainstream user community,” 7-26/06, ScienceDirect)

Inefﬁciencies in transitioning from Earth science research to operations and ultimately to adoption by end users can reduce the overall beneﬁt to the nation’s investment in Earth observations from space. In 2001, the US Space Studies Board and the National Research Council documented how previous models for the development of routine, operational applications of remotesensing applications had met with mixed results at best. In particular, these previous models did not address ‘‘the knowledge and communications gap between researchers, technical experts and information consumers.’’ [6] A commonly cited example is the transition of NASA’s research and development results to be adopted for use by the US National Oceanographic and Atmospheric Administration (NOAA) [7]. Whitney and Leshner [8] note that, although there have been many positive examples of technology transfer, there is a natural inefﬁciency in the transition. They express particular concern about ‘‘programmatic inefﬁciency—the ad hoc approach to transitions—a ﬂexible, but informal process that lacks general guidance, support and resources.’’ These authors also recommend giving more focus to the communication channels in the transition process, as the ‘‘how’’ to transition is typically given less attention than the ‘‘what’’ is being transitioned.

Funding Inevitable
Even if funding is slashed NASA will still find a way.

Brinton 11 – Space News Writer 

(Turner,  “NASA Cuts 2 Earth Science Missions on White House Order”, March 7th 2011 http://www.space.com/11050-white-house-nasa-earth-science-cuts.html) NAR
When NASA chose the Hampton, Va.-based Langley Research Center in late 2009 to manage CLARREO, agency officials tentatively estimated the cost of the mission at $600 million to $800 million. The four-satellite constellation, as envisioned, would collect extremely precise data on emitted and reflected energy in order to study long-term changes in the Earth’s climate. The first two CLARREO satellites would launch aboard a single rocket in 2018 followed two years later by two more satellites, according to a Jan. 21 mission overview posted on Langley’s website. Volz said that although NASA will not fund development of the satellites at least for the next five years, it will continue to study alternatives, such as international partnerships, for obtaining this data. “We were directed to not go into development or formulation for CLARREO and to eliminate from our developmental timeline the CLARREO mission,” he said. “The guidelines are to continue to study the measurements but not the CLARREO mission.”

Links to Politics 
Killing Earth Science funds is politically popular.

Whittington 11  - Author on space subjects for a variety of periodicals

(Mark, “GOP Lawmakers: Cut NASA Earth Science, Fund Human Space Exploration”, March 20th 2011 http://www.rocketnews.com/2011/03/gop-lawmakers-cut-nasa-earth-science-fund-human-space-exploration-contributornetwork/) NAR

Climate research at NASA has become very politicized, being seen as more an attempt to amass evidence for global warming and thus support for draconian energy policies rather than as disinterested science. There have also been a couple of launch failures in the Earth science program, one just recently of the Glory satellite. Some have even posited strange, almost-conspiracy theories concerning those launch failures. On the other hand, while Earth observation science is an enumerated mission of NASA dating to its beginning, human space exploration is its crown jewel. When one thinks of NASA, one thinks of Apollo, the space shuttle and the International Space Station first. Planetary probes such as the Mars Rovers and the Cassini, now orbiting Saturn, come in for mention as well. But Earth Science is rather down on the list of priorities. Couple that with lingering anger over President Barack Obama’s cancellation of the Constellation space exploration program, one can see that an attempt to strike at one of his priorities in an attempt to preserve was is left of the space exploration program would follow as night follows day. Leaving aside the merits of an Earth Science program, at least if it is conducted in a non political manner, tight budgets mean having to pick and choose priorities. Politically and substantially human space exploration over Earth Science is a no-brainer. Sending human explorers beyond Low Earth orbit has more implications for the future course of human civilization than a politicized Earth Science program. Plus, it gives Republican lawmakers the opportunity to punish Obama for blowing up Constellation and throwing NASA into chaos. This should serve as a warning. In a democracy, even if one has the power to roll over the opposition and do what one wants, one should think about the long term consequences. Power shifts with every election. And the people who have been rolled over tend to have long memories.

Other Satellites Solve Climate Change
Other satellites solve climate data now.

Malik 9 ​– Senior Editor

(Tariq, “NASA Climate Satellite Crashes in Ocean After Launch Failure”, 02/21/09,   http://www.space.com/3355-nasa-climate-satellite-crashes-ocean-launch-failure.html) NAR

The loss of NASA’s OCO spacecraft is a blow to global climate research after eight years of development to ready the satellite for launch. Researchers hoped the spacecraft would provide definitive answers to questions surrounding Earth’s natural carbon dioxide cycle, as well as how the planet processes the 8 billion tons of greenhouse gas produced by the burning of fossil fuels and other human endeavors each year. “OCO was to make some important measurements of the carbon cycle,” said Michael Freilich, director of NASA’s Earth Science Division. “What we’re going to do is take a good, solid and thoughtful look at how best to advance earth system science in general, and with a focus on the carbon cycle, given all the assets that we have available now and into the near future.” Climate scientists expected OCO to take the lead in an international collection of weather-monitoring spacecraft known as the A-Train, which fly in a train-like progression over Earth with the goal of building a three-dimensional picture of the planet’s weather and climate change, as well as understanding human contributions to the greenhouse effect and global warming. Japan’s recently launched Ibuki climate-studying spacecraft, as well as other satellites already in orbit, may be able to compensate for the lack of OCO. While there is hope to be able to pick up where the OCO’s loss left off, much work lies ahead before NASA officials can, “decide how it is best scientifically, and for the nation, to move forward,” Freilich said.

No Trade off 
No trade off -  Climate changing missions are NASA’s main focus, money would come elsewhere.

Pittman 10 - B.S. in Chemistry, Contributing Editor

(David, “NASA Is Late On Climate Missions”, 12/20/10, Government and Policy; Volume 88, Number 51 pp. 32 – 33, http://pubs.acs.org/cen/government/88/8851gov1.html) NAR 

Further delays could hit several National Aeronautics & Space Administration (NASA) research missions—important in advancing climate observation and already years in waiting—because of how Congress is handling passage of the 2011 budget. The projects would cost roughly $1.5 billion and benefit NASA, the National Oceanic & Atmospheric Administration (NOAA), and the U.S. Geological Survey. They would measure solar radiation, soil moisture, and ice-sheet thickness, among other things, to provide researchers a deeper understanding of changes in climate and the ​atmosphere. A 2007 National Research Council decadal survey of earth sciences highlighted the importance of these missions. A 19-member committee urged NASA to focus on 15 high-priority climate-observing missions and to start the four most important ones, dubbed “Tier 1,” as early as 2010. Even though NASA requested the NRC review, the space agency has yet to move beyond the design phase, and earlier this year, it delayed the scheduled launch of the first of the four Tier 1 missions to 2014. “Perhaps our committee’s recommendations were too optimistic in terms of the schedule,” says Richard A. Anthes, president of the University Corporation for Atmospheric Research in Boulder, Colo., and cochairman of the NRC committee that issued the 2007 study. He attributes the delay in mission starts to lack of congressional funding. The report assumed that NASA had the resources to begin the missions and that everything would go smoothly, he says. “NASA, at the time in 2007, did not have enough money to implement these missions on the schedule that we recommended.” Scott Pace, director of the Space Policy Institute at George Washington University and associate NASA administrator for program analysis and evaluation in 2007, says the space agency took the recommendations seriously. But “programming them into the NASA budget is an agency responsibility,” he adds, “and that depends on what funding NASA is authorized and appropriated by Congress.” The Tier 1 missions do have the support of President Barack Obama, who provided funding in his fiscal 2011 budget request to meet an initial launch date of 2014 for one of the missions and for the rest to be operational by 2017. But Congress is still ironing out federal funding for fiscal 2011, which started on Oct. 1. As C&EN went to press, Congress was still working on budget legislation that would fund agencies in 2011. “Because the action of Congress on the FY11 budget is so unclear at this point, we really can’t speculate on what might happen to these NASA missions,” NASA spokesman Steve Cole says. The agency, however, has plans that are based on the President’s requested budget. In June, NASA released its updated review of funding for the 15 NRC-recommended climate-observing missions. The review hinged on NASA receiving more than $10 billion in funding for its earth science missions from 2011 to 2015, as much as a 30% jump from current levels. “This funding allows for the acceleration and expansion of activities across the entire, coordinated Earth Science program—in the areas of flight missions, research, applications, and Earth Science mission technology development—thus advancing the balance and scope that have been hallmarks of NASA Earth System Science,” the review reads. The first program to launch under ​NASA’s updated plan would be a satellite that contains an infrared radiation detector and high-resolution radar to measure and analyze global soil moisture and freeze-thaw states. The $300 million mission, called Soil Moisture Active & Passive (SMAP), would improve long-range weather and seasonal forecasting, as well as models for predicting floods and droughts. SMAP would take flight in late 2014 according to the June plan. Next up would be the late 2015 launch of a $300 million project called Ice, Cloud & Land Elevation Satellite-2 (ICESat-2). This mission would use laser altimetry—an accepted form of measuring terrain elevation from aircraft—to assess changes in thickness and volume of the Greenland and Antarctic ice sheets. The study would clarify the glaciers’ contribution to sea-level rise. The most expensive of the four programs—at $700 million—is called Deformation, Ecosystem Structure & Dynamics of Ice, scheduled to launch in 2017. It would involve building a satellite that allows scientists to track sea-level rise, changes in Arctic ice cover, carbon sequestration efforts, and other climate variables. The technology would fuse light and radio detection and ranging systems—lidar and radar measurements—to provide glimpses into changes in Earth’s atmosphere. The fourth Tier 1 mission, called the Climate Absolute Radiance & Refractivity Observatory (CLARREO), would include the launch of three satellites that together would assess the infrared radiation emitted from Earth’s atmosphere and the solar radiation reflected from Earth to space. The data could be used to improve climate models, which are affected by radiation entering and leaving the atmosphere. This joint program between NASA and NOAA would cost NASA $200 million and NOAA $65 million. NASA is now waiting to see how the budget appropriations play out. In the continuing resolution (H.R. 3082) passed by the House of Representatives on Dec. 8, NASA was slated to receive a budget increase. The bill met the President’s 2011 budget request of $5 billion for NASA science programs, up $500 million from what it received last year. The Senate was still working on a budget resolution for fiscal 2011. “Since NASA is under a continuing resolution and may be for many months, they cannot initiate new starts,” Pace says. “If they are eventually appropriated less money than expected, then they may have to reduce the number of programs they do start.” The late implementation of the NRC recommendations has caught the attention of NASA’s Office of Inspector General, which is reviewing the four-year delay. “Our audit will examine the technological readiness and the adequacy of development efforts for the Tier 1 Earth Science missions supporting the decadal survey,” states a semiannual report released by the inspector general’s office on Nov. 22. The office declined to elaborate beyond the report. “Because it is an ongoing investigation, it’s very premature to comment,” NASA Inspector General Executive Officer Renee N. Juhans says. Despite NASA’s lag in implementing NRC’s recommendations—seven years if the current schedule holds—Anthes says the programs are still valid and not outdated. “The observations are still needed,” Anthes says. “These are very basic observations, and you really need them for a long time.” Anthes says NRC will likely begin an update to the 2007 survey next year. The update, due in 2012, will examine changes in the science, technology, and costs to the originally recommended ​programs
No Innovation
NASA innovation failing now –brain drain.

NAST 8 - non-profit organization comprised of community leaders, business leaders and former NASA officials

(NASA’S ROLE IN THE 21ST CENTURY, Fall 2008, http://nastus.org/documents/NASARole.21stCentury.pdf) NAR
The Space and Earth Science Programs of NASA continue to do remarkable things with robotic spacecraft including the amazing success of the Spirit and Opportunity rovers on Mars and the exciting new earth observation satellites such as CALIPSO probing the planet’s clouds and aerosols with lasers. These programs are, however, experiencing strong budget pressures and infrequent missions force a spirit of low risk taking which diminishes the opportunity for innovation. The NASA program under the most severe budget pressure, Aeronautics, has completely backed away from an innovation agenda, and now focuses itself on basic research which is less expensive to conduct5. This program’s ties to aviation innovation have completely atrophied leaving the Small Aircraft Transportation System as its last contribution of significance. With the nation in dire need of a complete reinvention of its air traffic management system, NASA has walked off the field as a potential contributor to the innovations required6. The agency has devolved to this state over the time period since the end of the Cold War. The graying staff of the agency, which created the legacy of innovation, is rapidly retiring or being attracted away from NASA by industries or challenges more suited to their abilities. The agency has done very little hiring of young scientists and engineers during this period of decline as well7. Also, absent the image of real excitement and challenge from the broad aerospace for nearly two decades, young people are not being attracted to the industry. So as NASA’s workforce leaves the agency behind, its heart and soul of innovation and ability to respond to almost impossible challenge will leave with them. Once this capacity has completely gone, recovery will become very difficult if not impossible.

