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 Notes

Read the environment disad(Ozone or Space debris) as a net benefit to either CP. The satellite links for the space debris disad are more specific to this aff, but the NASA links for the ozone disad also work.
 Iron Fertilization CP 1NC

Text: The United States federal government should give companies incentives to dump large quantities of iron into high nutrient no chlorophyll regions of the ocean
Iron fertilization solves global warming and stimulates phytoplankton reproduction

Marine Technology Reporter ’09 (1/29/09, “Natural Iron Fertilization and Geo-engineering,” pg online @ http://www.seadiscovery.com/mt/mtStories.aspx?ShowStrory=1027782126)

The efficacy of geo-engineering the oceans through iron fertilization so as to mitigate the effects of climate change is evaluated by results published this week in the prestigious scientific journal Nature. The research was conducted by an international team led by Professor Raymond Pollard of the National Oceanography Centre, Southampton. Large oceanic regions are high in nutrients, and yet have relatively low biological productivity. This is because such ‘high-nutrient low-chlorophyll’ (HNLC) regions are deficient in iron, which is needed to support the growth of phytoplankton - the free-floating, microscopic plant-like organisms that dominate new production in the world’s oceans. Phytoplankton use sunlight to make their food through the process of photosynthesis, and sit at the base of the marine food chain. Through photosynthesis, they also draw large amounts of the greenhouse gas carbon dioxide down out of the atmosphere, thereby influencing climate. A proportion of this carbon sinks down out of the surface layer and is sequestered (‘locked away’) by the deep ocean and bottom sediments. Artificial augmentation of this so-called ‘biological carbon pump’ through ocean geo-engineering has been proposed as a potential way of removing carbon dioxide from the atmosphere, thereby ameliorating global warming. One possible way to do this is through ‘iron fertilization’, where iron is artificially added to the oceans so as to induce greatly increased phytoplankton population growth. Experiments in the Southern Ocean, a large and important HNLC region, have shown that the addition of iron allows phytoplankton to exploit other available nutrients, leading to the development of large algal blooms. Although these algal blooms take up increased amounts of carbon, much of it is released back into the atmosphere as carbon dioxide. Exactly how much carbon is exported from the surface layer, and how long it remains out of circulation, is unknown. For iron fertilization to be useful in the battle against global warming, the oceans and bottom sediments would need to hold on to the sequestered carbon for many decades, effectively stopping it from returning to the atmosphere, at least until carbon dioxide emissions from the burning of hydrocarbons (oil, coal and gas) are reduced sufficiently to halt or reverse the seemingly relentless increase in the concentration of atmospheric carbon dioxide. As part of the CROZEX experiment, Pollard and his team focused on the seas around the Crozet Islands and Plateau (hereafter Crozet) at the northern boundary of the Southern Ocean, about 1,400 miles (2,200 km) southeast of South Africa. The seas around Crozet are naturally supplied with iron from the islands, which have a volcanic origin, and the surrounding plateau. Ocean currents flow northward past Crozet, so that iron is not carried south of Crozet and HNLC conditions prevail. But north of Crozet, the iron accumulates over the dark winter, and each spring, once there is enough light, an enormous phytoplankton bloom develops. This annual bloom contains billions of individual phytoplankton, and covers 120,000 square kilometres (the size of Ireland). The researchers observed significant differences in the magnitude, timing, duration and community structure of plankton blooms north and south of Crozet. South of Crozet, in the region deficient in iron, phytoplankton peaked in early December and the bloom was short-lived. But north of Crozet, phytoplankton peaked in October, and the bloom lasted for many weeks. They show that natural iron fertilization enhanced phytoplankton growth and productivity and the amount of carbon exported from the surface layer (100 metres) by 2-3 fold. 

2NC Iron CP Solvency

The counterplan gives incentives for iron fertilization of oceans, which triggers massive phytoplankton growth that sequesters large amounts of carbon dioxide from the atmosphere, that’s 1NC Marine Technology Reporter

CP solves the aff

Fertig, ‘04 (Ben, CSA Editor, Aquatic Sciences and Fisheries Abstracts, Oceanic Abstracts, 8/04, “Ocean Gardening Using Iron Fertilization, pg online @ http://www.csa.com/discoveryguides/oceangard/overview.php) 

As evidence of the potential effects of global warming mounts, many people are already brainstorming means to minimize the atmospheric greenhouse gases which cause it. One of the most worrisome greenhouse gases comes from quite natural sources. In fact, all of us breathe out about two pounds of it a day. This gas is, of course, carbon dioxide. A number of ingenious and colorful ideas have been proposed to reduce the amount of carbon dioxide in the atmosphere. Some of these plans include reducing the production of greenhouse gases from automobile and industrial emissions, and maximizing trees (including in urban areas) to act as a carbon sink. One of the more fantastic possibilities given scientific attention has been sequestering carbon dioxide in the oceans by fertilizing them with iron. Iron? What does that have to do with carbon dioxide? The basic idea underlying many of the solutions to global warming involves tinkering with the carbon budget. During the carbon cycle, carbon dioxide is naturally removed from the atmosphere, and over thousands of years, a fraction of it is sequestered in the oceans for prolonged periods of time. The natural process which drives carbon towards the bottom of the ocean is termed the biological pump. Dead phytoplankton and other marine organisms act as carbon dioxide vessels, driving this pump as they sink towards the bottom of the ocean. The biological pump has commanded attention from policy makers, entrepreneurs, and scientists for years as a method of intentional ocean carbon sequestration.1 Policy makers may be interested in carbon sequestration as one of a suite of greenhouse gas management methods. It is possible that this management method, if employed, may be used in conjunction with proposed international carbon trading markets. If so, some entrepreneurs speculate that ocean carbon sequestration may become a lucrative business. All this is dependent upon verifying the assumption that ocean carbon sequestration is a scientifically and ecologically sound method of reducing atmospheric carbon dioxide. How can scientists think that phytoplankton, which represents less than 1% of all photosynthetic biomass, could possibly affect large-scale phenomenon such as global warming? And where does the iron come in? Phytoplankton assimilates dissolved carbon dioxide in the surrounding water during photosynthesis. As dissolved carbon dioxide is taken up, less is exchanged with the atmosphere, and so atmospheric carbon dioxide diffuses back into the water.2 Once the surrounding essential nutrients and minerals, including forms of nitrogen, phosphorous, and iron are used up, algal blooms die and sink to the bottom, exporting the carbon they assimilated and sequestering it indefinitely. Is there any way we could magnify this process a bit and get carbon dioxide out of the air and into the water? Well..., perhaps, if we knew what triggered large phytoplankton blooms in the open ocean.3 To answer some of these questions, scientists have focused on ocean regions with abundant plant nutrients but lacking plankton. These areas are formally termed high-nitrate low-chlorophyll (HNLC) and have become an open laboratory for scientists over the last decade to explore their limiting nutrient for phytoplankton growth: iron. What happens if we add iron to these parts of the ocean fertilizing them, if you will? Theoretically, by enriching the oceans with iron on a large scale, enough plankton could grow to reduce atmospheric carbon dioxide and mitigate global warming. 
2NC Iron CP Solvency

Scientific studies prove the CP solves

Fertig, ‘04 (Ben, CSA Editor, Aquatic Sciences and Fisheries Abstracts, Oceanic Abstracts, 8/04, “Ocean Gardening Using Iron Fertilization, pg online @ http://www.csa.com/discoveryguides/oceangard/overview.php) 

John Martin, the late director of Moss Landing Marine Laboratory, suggested that in HNLC waters phytoplankton display iron deficiency, preventing plankton blooms despite abundant nutrients.5 Earlier research on trace metals showed that iron levels in these types of water were much lower than previously thought. Apparently, preceding measurements were skewed by iron in the hulls of the ships used to collect samples and by the measuring equipment itself. 6 Later research on trace metals in polar waters showed coincidence between areas with elevated iron concentrations and high productivity, large plankton biomass, and increased nutrient drawdown.7 This evidence supported Martins iron hypothesis. Martin connected ocean iron limitations to climate via glacial cycles. He and others before him noted that iron found in oceans partly originates on land and is distributed by wind.8 During ice ages, much of the world's water is locked into glaciers and the world becomes a drier, dustier place. Martin suggested that during these periods, greater amounts of iron are swept into the oceans by wind, resulting in larger plankton blooms that assimilate large quantities of carbon dioxide, ultimately decreasing the atmosphere's ability to retain heat and prolonging ice ages. 9 Subsequent measurements of equatorial surface waters
show that another major iron source is actually upwelled waters from the ocean floor, rather than solely continental

sources.10 Martin noted that ice cores recording atmospheric carbon dioxide agree with this notion. During ice ages when dust was abundant, carbon dioxide levels were low, and vice versa.11 This supported the idea that more carbon was being sequestered in the oceans during these periods. Martin extended this Iron Hypothesis, as it became known, to suggest that fertilizing the oceans with iron would increase carbon sequestration and could potentially be used to mitigate some of the effects of global warming, should the need arise. He half jested Give me half a tanker of iron, and I will give you the next ice age.12 His bold ideas and pronouncements earned him the nicknames Iron Man and Johnny Ironseed. Fertilization Experiments Though Martin died before his theories were tested in the open ocean, other scientists carry on the proverbial torch. At the time of this writing, nine iron-enrichment experiments have been carried out in HNLC regions across the world: ironEx I13, IronEx II14, SOIREE15, EisenEx16, SEED, SOFeX17, Planktos18, SERIES19, and EIFEX. The latest, EIFEX (European Iron Fertilization Experiment), was completed in March 2004, and results have not yet been published. Iron enrichment experiments are likely to continue as scientists delve deeper into the biogeochemistry of iron limited waters. Each of the experiments has shown increases in phytoplankton biomass and production rates. Observations of phytoplankton blooms without the addition of iron supplements show underutilized resources of carbon dioxide and nitrates, supporting Martin's Iron Hypothesis.20 
StratoSats CP—1NC
CP Text: The United States federal government should <insert plan mandate> via the deployment of stratospheric satellites that are designed to not go beyond the Earth’s mesosphere 

StratoSats superior—cost effective, maneuverable, UV rays, and repairable 

Alexey Pankine et. al., Study supported by NASA Revolutionary Aerospace System Concepts Program, the NASA Earth Science Technology Office, and the NASA Institute for Advanced Concept, August 2009, American Meteorology Society, Zhanqing Li, David Parsons, Michael Purucker, Elliot Weinstock, Warren Wiscombe, and Kerry Nock, “STRATOSPHERIC SATELLITES FOR EARTH OBSERVATIONS,” (http://meto.umd.edu/~zli/PDF_papers/BAMS_Nock(Pankine).pdf)

At present, no investment is being made in developing very long-life stratospheric balloon technology primarily for Earth science applications. The current investments are focused on multiton astrophysical payloads that look upward into space and that usually care little about their geographic location except when they desire a view of either the northern or southern celestial sky. 

Earth science balloon technology requires a different development path because trajectory guidance is essential and, because payloads are lighter, balloons can be made much smaller. Nevertheless, most technology could be adapted from the astrophysical balloon technology path and thus comes heavily leveraged. The existing balloon launch facilities in Texas, New Mexico, Alaska, Sweden, Australia, and Antarctica could also be used. If the necessary steps to realize the promise of very long-life stratospheric platforms for Earth science are taken, constellations of StratoSats could work in collaboration with other elements of the Earth observation “sensor web” like UAVs and satellites to transform our understanding of the Earth and its atmosphere. The cost of a constellation of 100 StratoSats is less than a cost of a single satellite because they are inherently much less costly and because, unlike with satellites, economies of scale further drive down the price. In addition, StratoSats could allow a more rapid and flexible iteration cycle in instrumentation and observing strategy than is possible with satellites. Once their potential in this regard begins to be realized, we expect that students and professors will find them to be very attractive platforms for their own measurements as well as for educational purposes. Indeed, in the astrophysical community the balloon program is a training ground for students who eventually go on to propose and win satellite investigations.

StratoSats CP—Solvency—Earth Science Observation 

StratoSats solve for scientific observation-solves their politicization of science impact

Alexey Pankine et. al., Study supported by NASA Revolutionary Aerospace System Concepts Program, the NASA Earth Science Technology Office, and the NASA Institute for Advanced Concept, August 2009, American Meteorology Society, Zhanqing Li, David Parsons, Michael Purucker, Elliot Weinstock, Warren Wiscombe, and Kerry Nock, “STRATOSPHERIC SATELLITES FOR EARTH OBSERVATIONS,” (http://meto.umd.edu/~zli/PDF_papers/BAMS_Nock(Pankine).pdf)
StratoSats could make important contributions in four scientific areas today. First, they could validate climatically crucial Earth radiation energy budget retrievals made using satellites and help to eliminate the current diurnal and sun-angle biases; constellations could help reveal the dynamic quality of radiative fluxes in short-term events such as dust outbreaks. Second, StratoSats could study stratospheric and upper-tropospheric chemistry, especially water vapor, which exerts a profound feedback effect on climate, and measure trace gas profiles for unprecedented durations and for regions above 20 km rarely sampled in situ. Third, they could map the Earth’s crustal magnetic field at never-before-achieved spatial scales, producing a revolutionary map of the magnetic Earth that could lead to new understandings of the Earth’s crust. Finally, they could patrol the tropical and midlatitude atmosphere to provide measurements that could improve the predictions of the paths and intensities of storms and, by dropping dropsondes on command, provide adaptive measurements to improve the predictability of weather. In summary, the development of StratoSat constellations will enable new science and new observational techniques that will help us to advance Earth science in many ways that can be foreseen today, and, as is common with new platforms, other ways that are as yet only dimly perceived are certain to emerge.
StratoSats CP—Solvency—Solar Flares

StratoSats increase observation of solar flares and radiation 

NASA Institute for Advanced Space Concepts, 11-12-02,  “Global Constellation of Stratospheric Scientific Platforms”, Phase II Final Report, Global Aerospace Corporation, (http://www.niac.usra.edu/files/studies/final_report/397Nock.pdf)

In addition, fluxes measured from a constellation of StratoSat™ platforms do not have diurnal bias because all times of day are sampled. They also do not have sun-angle bias. Slow-moving StratoSat™ platforms (approximately 1-percent as fast as satellites) can observe the dynamics of terrestrial and solar radiation. From sunrise to sunset, a StratoSat™ platform could capture the diurnal variations of the TOA fluxes over particular area. A constellation of StratoSat™ platforms would be able to monitor dynamic changes in LW and SW fluxes over the entire globe. This would provide unprecedented data to study short time scale phenomena in a continuous and global observation context.
One can start with a single StratoSat™ platform to test the whole system. The horizontal coverage of these measurements would be of the order of 1000 by 1000 km, with the resolution Global Constellation of Stratospheric Scientific Platforms © Global Aerospace Corporation 2002of 50 to 100 km. The horizontal resolution is the distance between the successive measurements.

It may be equal to the dimensions of the radiometer footprint. The flight duration could be 10 days. This application would be very useful for supporting satellite validation.

1NC Solar Flares F/L

1. Blackouts don’t hurt the economy

Thomas ’01 (Rebecca, Associate Director of Advisory Services at NFF, Senior Economic Correspondent for Smartmoney.com, 1/18/01, “An Energy Crisis—but Not an Economic One,” Smart Money, pg online @ http://www.smartmoney.com/theeconomy/index.cfm?story=200101181)

Wall Street also downplayed the potential nationwide impact of California-specific electricity disruptions, with the Nasdaq posting a healthy two-day bounce and the Dow Jones Industrial Average joining in on Thursday. While California accounts for about one-eighth of U.S. gross domestic product, not all of its economic activity requires the input of electricity, Credit Suisse First Boston economists note. Moreover, they say, some economic activity that would have occurred in California will now be moved to other states, offsetting any potential loss in national GDP. When it comes to inflation, the national impact of higher electric rates should be similarly muted. Even if statewide electric bills increased by 50%, the overall consumer price index (CPI) would rise by just 0.2%, notes Lehman Brothers chief economist Stephen Slifer. And if you figure that California consumers will ultimately pay the entire $12 billion in losses incurred by the utilities — a worst-case scenario — national personal income would fall by only 0.1%, he says. Finally, although several banks —including Bank of America (BAC), J.P. Morgan Chase (JPM) and First Union (FTU) — are vulnerable to potential loan losses from Edison and PG&E, the likelihood of a systemic financial meltdown remains low. That's because California policy makers are unlikely to let utilities go bankrupt and because few other utilities in the U.S. face similar problems. Moreover, banks' exposure to utilities is small relative to their overall capital base, Lehman economists say. 

2. Blackout prevention measures solve their impact

DoE ’04 ( U.S. Department of Energy, 10/4, Energy Efficiency and Renewable Energy, “Is Our Power Grid More Reliable One Year After the Blackout?”, State Energy Program, pg online @ http://www.eere.energy.gov/state_energy_program/feature_detail_info.cfm/fid=32?print)

<The U.S.-Canada Power System Outage Task Force publication, The August 14, 2003 Blackout One Year Later: Actions Taken in the United States and Canada to Reduce Blackout Risk (PDF 236 KB) Download Acrobat Reader, details the actions taken to improve grid reliability. For example, shortly after the Task Force identified direct causes of the August 14 blackout, the Federal Energy Regulatory Commission (FERC) and NERC set to correct them. The U.S. Canada Power System Outage Task Force conducted a massive investigation into the causes of the blackout and made 42 recommendations to improve power system operations. In December 2003, FERC ordered FirstEnergy to study the adequacy of transmission and generation facilities in northeastern Ohio. The results were submitted in April 2004 and recommendations are now being incorporated into FirstEnergy's operations and strategic plan. In February 2004, NERC directed FirstEnergy, the MISO, PJM Interconnection, and the East Central Area Reliability Coordination Agreement on actions each organization needed by June 30, 2004, to reduce the potential of future blackouts. NERC then approved and verified their compliance plans. In response to the April 2004 Final Report, FERC took the following actions to clarify and develop reliability standards:     * Commissioned a firm to analyze transmission line outages related to inadequate tree trimming — a major contributor to the August 14 blackout — and determine best practices for preventing this problem. See the "Utility Vegetation Management and Bulk Electric Reliability Report from the Federal Energy Regulatory Commission" (PDF 92 KB).     * Began to require transmission owners to file reports on their tree trimming practices.     * Affirmed the need to strengthen and clarify NERC's operating reliability standards. Meanwhile, NERC strengthened its policies on emergency operations, operations planning, and reliability coordinator procedures and will include compliance metrics in its operating policies and planning standards by February 2005. New standards for managing vegetation and calculating transmission line ratings are also being developed; procedures for training and certifying operators are being revised.> 


3. US economy is resilient

Washington Times ‘08 (Donald Lambro, chief political correspondent of The Washington Times, 7/28/08, The Washington Times, "Always darkest before dawn", pg online @ lexis)

The doom-and-gloomers are still with us, of course, and they will go to their graves forecasting that life as we know it is coming to an end and that we are in for years of economic depression and recession. Last week, the New York Times ran a Page One story maintaining that Americans were saving less than ever, and that their debt burden had risen by an average of $117,951 per household. And the London Telegraph says there are even harder times ahead, comparing today's economy to the Great Depression of the 1930s. Wall Street economist David Malpass thinks that kind of fearmongering is filled with manipulated statistics that ignore long-term wealth creation in our country, as well as globally. Increasingly, people are 

        [CARD CONTINUES…]
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        [CARD CONTINUES… NO TEXT OMITTED]
investing "for the long run - for capital gains (not counted in savings) rather than current income - in preparation for retirement," he told his clients last week. Instead of a coming recession, "we think the U.S. is in gradual recovery after a sharp two-quarter slowdown, with consumer resilience more likely than the decades-old expectation of a consumer slump," Mr. Malpass said. "Fed data shows clearly that household savings of all types - liquid, financial and tangible - are still close to the record levels set in September. IMF data shows U.S. households holding more net financial savings than the rest of the world combined. Consumption has repeatedly outperformed expectations in recent quarters and year," he said. The American economy has been pounded by a lot of factors, including the housing collapse (a needed correction to bring home prices down to earth), the mortgage scandal and the meteoric rise in oil and gas prices. But this $14 trillion economy, though slowing down, continues to grow by about 1 percent on an annualized basis, confounding the pessimists who said we were plunging into a recession, defined by negative growth over two quarters. That has not happened - yet. Call me a cockeyed optimist, but I do not think we are heading into a recession. On the contrary, I'm more bullish than ever on our economy's long-term prospects.

1NC Warming F/L (1/3)

1. Warming won’t cause extinction 

CAS ‘10 (California Academy of Sciences, 5/24/10, “Warming & Mammal Biodiverstiy”, Science Today Beyond the Headlines, pg online @ http://www.calacademy.org/sciencetoday/warming-mammal-biodiversity) 

Global warming probably won’t cause the total extinction of life, but scientists are worried that it will affect the loss of biodiversity– certain species in certain areas.  Often we try and gather clues from extinction events to get hints about our future, but perhaps we’ve been missing the forest for the trees. Now, a team of researchers from Stanford and UC Berkeley are looking at past biodiversity loss for clues.  “If we only focus on extinction, we are not getting the whole story,” said Jessica Blois, PhD, lead author of a study published online in Nature yesterday.  Focusing on the last major warming event about 12,000 years ago, Blois and her Stanford colleague Elizabeth Hadly searched the Samwell Cave near Mt. Shasta for small mammal fossils. They also sampled the modern small mammal community by doing some live trapping in the area of the cave. (Jenny McGuire, a graduate student at the UC Berkeley, did the radiocarbon dating of the samples.)  They found big changes in the small mammal population. “In the Pleistocene, there were about as many gophers as there were voles as there were deer mice,” Hadly said. “But as you move into the warming event, there is a really rapid reduction in how evenly these animals are distributed.” As some species such as deer mice flourished, many other species declined.  Deer mice are considered a “weedy” species and, like the plants, don’t have a strong habitat preference—they are generalists that will move in wherever there is an opening. When they replace other small-mammal species, the effects ripple through the ecosystem.  “Small mammals are so common, we often take them for granted,” Blois said. “But they play important roles within ecosystems, in soil aeration and seed dispersal, for example, and as prey for larger animals.” And different small mammals play those roles differently. What’s more, “Even though all of the species survived, small mammal communities as a whole lost a substantial amount of diversity, which may make them less resilient to future change,” Blois said.  And according to Hadly, an extraordinarily rapid change is looming.  “The temperature change over the next hundred years is expected to be greater than the temperature that most of the mammals that are on the landscape have yet witnessed as a species,” she said.
2. Warming irreversible-we’re past the tipping point
Scotsman ‘06 (International news source, 1/17/06, “Global Warming: Is it too late to save our planet?”, pg online @ http://living.scotsman.com/index.cfm?id=76062006)

GLOBAL warming is irreversible and billions of people will die over the next century, one of the world's leading climate change scientists claimed yesterday. Professor James Lovelock, the scientist who developed the Gaia principle (that Earth is a self-regulating, interconnected system), claimed that by the year 2100 the only place where humans will be able to survive will be the Arctic. In a forthcoming book, The Revenge of Gaia, Lovelock warns that attempts to reduce levels of greenhouse gases in the atmosphere may already be too late. "Our planet has kept itself healthy and fit for life, just like an animal does, for most of the more than three billion years of its existence," he writes. "It was ill luck that we started polluting at a time when the sun was too hot for comfort. We have given Gaia a fever and soon her condition will worsen to a state like a coma. She has been there before and recovered, but it took more than 100,000 years." Lovelock, 86, who now lives in Cornwall, reckons temperatures will rise dramatically over the next 100 years: "We are responsible and will suffer the consequences: as the century progresses the temperature will rise eight degrees centigrade in temperate regions and five degrees in the tropics. "Much of the tropical land mass will become scrub and desert; before this century is over billions of us will die and the few breeding pairs that survive will be in the Arctic, where the climate remains tolerable." The scientist says he has been loathe to write such a depressing book: "I'm usually a cheerful sod, so I'm not happy about writing doom books. But I don't see any easy way out." He believes pollution in the northern hemisphere has actually helped reduce global warming by reflecting sunlight. However "this 'global dimming' is transient and could disappear in a few days like the smoke that it is, leaving us fully exposed to the heat of the global greenhouse". "We are in a fool's climate, accidentally kept cool by smoke," he says. Climate-change scientists have been warning about the rise in temperatures reaching a "tipping point" when carbon and methane locked up in the Amazon rainforest and Arctic ice would be released into the atmosphere as the climate becomes drier and warmer. Lovelock says: "We will do our best to survive, but, sadly, I can't see the US or the emerging economies of China and India cutting back in time and they are the main source of emissions. The worst will happen and survivors will have to adapt to a hell of a climate."  

1NC Warming F/L (2/3)

3. No impact to warming – even doubling C02 won’t change things, humans aren’t that important, and feedbacks check

Lindzen ’09 (Richard, professor of meteorology, MIT. Member of the National Academy of Sciences, and the Norwegian Academy of Sciences and Letters, and a fellow of the American Academy of Arts and Sciences, the American Association for the Advancement of Sciences, the American Geophysical Union and the American Meteorological Society, 11/30/09, "Climate Science Isn't Settled", pg online @ http://online.wsj.com/article/SB10001424052748703939404574567423917025400.html) 

Claims that climate change is accelerating are bizarre. There is general support for the assertion that GATA has increased about 1.5 degrees Fahrenheit since the middle of the 19th century. The quality of the data is poor, though, and because the changes are small, it is easy to nudge such data a few tenths of a degree in any direction. Several of the emails from the University of East Anglia's Climate Research Unit (CRU) that have caused such a public ruckus dealt with how to do this so as to maximize apparent changes. The general support for warming is based not so much on the quality of the data, but rather on the fact that there was a little ice age from about the 15th to the 19th century. Thus it is not surprising that temperatures should increase as we emerged from this episode. At the same time that we were emerging from the little ice age, the industrial era began, and this was accompanied by increasing emissions of greenhouse gases such as CO2, methane and nitrous oxide. CO2 is the most prominent of these, and it is again generally accepted that it has increased by about 30%. The defining characteristic of a greenhouse gas is that it is relatively transparent to visible light from the sun but can absorb portions of thermal radiation. In general, the earth balances the incoming solar radiation by emitting thermal radiation, and the presence of greenhouse substances inhibits cooling by thermal radiation and leads to some warming. That said, the main greenhouse substances in the earth's atmosphere are water vapor and high clouds. Let's refer to these as major greenhouse substances to distinguish them from the anthropogenic minor substances. Even a doubling of CO2 would only upset the original balance between incoming and outgoing radiation by about 2%. This is essentially what is called "climate forcing." There is general agreement on the above findings. At this point there is no basis for alarm regardless of whether any relation between the observed warming and the observed increase in minor greenhouse gases can be established. Nevertheless, the most publicized claims of the U.N.'s Intergovernmental Panel on Climate Change (IPCC) deal exactly with whether any relation can be discerned. The failure of the attempts to link the two over the past 20 years bespeaks the weakness of any case for concern. The IPCC's Scientific Assessments generally consist of about 1,000 pages of text. The Summary for Policymakers is 20 pages. It is, of course, impossible to accurately summarize the 1,000-page assessment in just 20 pages; at the very least, nuances and caveats have to be omitted. However, it has been my experience that even the summary is hardly ever looked at. Rather, the whole report tends to be characterized by a single iconic claim. The main statement publicized after the last IPCC Scientific Assessment two years ago was that it was likely that most of the warming since 1957 (a point of anomalous cold) was due to man. This claim was based on the weak argument that the current models used by the IPCC couldn't reproduce the warming from about 1978 to 1998 without some forcing, and that the only forcing that they could think of was man. Even this argument assumes that these models adequately deal with natural internal variability—that is, such naturally occurring cycles as El Nino, the Pacific Decadal Oscillation, the Atlantic Multidecadal Oscillation, etc. Yet articles from major modeling centers acknowledged that the failure of these models to anticipate the absence of warming for the past dozen years was due to the failure of these models to account for this natural internal variability. Thus even the basis for the weak IPCC argument for anthropogenic climate change was shown to be false. Of course, none of the articles stressed this. Rather they emphasized that according to models modified to account for the natural internal variability, warming would resume—in 2009, 2013 and 2030, respectively. But even if the IPCC's iconic statement were correct, it still would not be cause for alarm. After all we are still talking about tenths of a degree for over 75% of the climate forcing associated with a doubling of CO2. The potential (and only the potential) for alarm enters with the issue of climate sensitivity—which refers to the change that a doubling of CO2 will produce in GATA. It is generally accepted that a doubling of CO2 will only produce a change of about two degrees Fahrenheit if all else is held constant. This is unlikely to be much to worry about. Yet current climate models predict much higher sensitivities. They do so because in these models, the main greenhouse substances (water vapor and clouds) act to amplify anything that CO2 does. This is referred to as positive feedback. But as the IPCC notes, clouds continue to be a source of major uncertainty in current models. Since clouds and water vapor are intimately related, the IPCC claim that they are more confident about water vapor is quite implausible. There is some evidence of a positive feedback effect for water vapor in cloud-free regions, but a major part of any water-vapor feedback would have to acknowledge that cloud-free areas are always changing, and this remains an unknown. At this point, few scientists would argue that the science is settled. In particular, the question remains as to whether water vapor and clouds have positive or negative feedbacks. The notion that the earth's climate is dominated by positive feedbacks is intuitively implausible, and the history of the earth's climate offers some guidance on this matter. About 2.5 billion years ago, the sun was 20%-30% less bright than now (compare this with the 2% perturbation
        [CARD CONTINUES…]
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        [CARD CONTINUES… NO TEXT OMITTED]
that a doubling of CO2 would produce), and yet the evidence is that the oceans were unfrozen at the time, and that temperatures might not have been very different from today's. Carl Sagan in the 1970s referred to this as the "Early Faint Sun Paradox." For more than 30 years there have been attempts to resolve the paradox with greenhouse gases. Some have suggested CO2—but the amount needed was thousands of times greater than present levels and incompatible with geological evidence. Methane also proved unlikely. It turns out that increased thin cirrus cloud coverage in the tropics readily resolves the paradox—but only if the clouds constitute a negative feedback. In present terms this means that they would diminish rather than enhance the impact of CO2. There are quite a few papers in the literature that also point to the absence of positive feedbacks. The implied low sensitivity is entirely compatible with the small warming that has been observed. So how do models with high sensitivity manage to simulate the currently small response to a forcing that is almost as large as a doubling of CO2? Jeff Kiehl notes in a 2007 article from the National Center for Atmospheric Research, the models use another quantity that the IPCC lists as poorly known (namely aerosols) to arbitrarily cancel as much greenhouse warming as needed to match the data, with each model choosing a different degree of cancellation according to the sensitivity of that model.
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