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***Warming Now***

Warming Now – 1AC Card – CO2 --> Warming

Deal with It!-C02 Causes Global Warming and the Newest Research Methods Account for the Objections of the Skeptics

Oak Ridge Leadership Computing Facility, April 4, 2012

(http://www.olcf.ornl.gov/2012/04/04/carbon-dioxide-caused-global-warming-at-ice-ages-end-pioneering-simulation-shows/)

Climate science has an equivalent to the “what came first—the chicken or the egg?” question: What came first, greenhouse gases or global warming? A multi-institutional team led by researchers at Harvard, Oregon State University, and the University of Wisconsin used a global dataset of paleoclimate records and the Jaguar supercomputer at Oak Ridge National Laboratory (ORNL) to find the answer (spoiler alert: carbon dioxide drives warming). The results, published in the April 5 issue of Nature, analyze 15,000 years of climate history. Scientists hope amassing knowledge of the causes of natural global climate change will aid understanding of human-caused climate change. “We constructed the first-ever record of global temperature spanning the end of the last ice age based on 80 proxy temperature records from around the world,” said Jeremy Shakun, a National Oceanic and Atmospheric Administration (NOAA) Climate and Global Change postdoctoral fellow at Harvard and Columbia Universities and first author of the paper. “It’s no small task to get at global mean temperature. Even for studies of the present day you need lots of locations, quality-controlled data, careful statistics. For the past 21,000 years, it’s even harder. But because the data set is large enough, these proxy data provide a reasonable estimate of global mean temperature.”  Proxy records from around the world—derived from ice cores and ocean and lake sediments—provide estimates of local surface temperature throughout history, and carbon-14 dating indicates when those temperatures occurred. For example, water molecules harboring the oxygen-18 isotope rain out faster than those containing oxygen-16 as an air mass cools, so the ratio of these isotopes in glacial ice layers tells scientists how cold it was when the snow fell. Likewise, the amount of magnesium incorporated into the shells of marine plankton depends on the temperature of the water they live in, and these shells get preserved on the seafloor when they die. The authors combined these local temperature records to produce a reconstruction of global mean temperature. Additionally, samples of ancient atmosphere are trapped as air bubbles in glaciers, providing a direct measure of carbon dioxide levels through time that could be compared to the global temperature record.  Being the first to reconstruct global mean temperatures throughout this time interval allowed the researchers to show what many suspected but none could yet prove: “This is the first paper to definitively show the role carbon dioxide played in helping to end the last ice age,” said Shakun, who co-wrote the paper with Peter Clark of Oregon State University. “We found that global temperature mirrored and generally lagged behind rising carbon dioxide during the last deglaciation, which points to carbon dioxide as the major driver of global warming.” Prior results based on Antarctic ice cores had indicated that local temperatures in Antarctica started warming before carbon dioxide began rising, which implied that carbon dioxide was a feedback to some other leading driver of warming. The delay of global temperature behind carbon dioxide found in this study, however, shows that the ice-core perspective does not apply to the globe as a whole and instead suggests that carbon dioxide was the primary driver of worldwide warming. While the geologic record showed a remarkable correlation between carbon dioxide and global temperature, the researchers also turned to state-of-the-art model simulations to further pin down the direction of causation suggested by the temperature lag. Jaguar recently ran approximately 14 million processor hours to simulate the most recent 21,000 years of Earth’s climate. Feng He of the University of Wisconsin, Madison, a postdoctoral researcher, plugged the main forcings driving global climate over this time interval into an Intergovernmental Panel on Climate Change (IPCC)–class model called the Community Climate System Model version 3, a global climate model that couples interactions between atmosphere, oceans, lands, and sea ice. The climate science community developed the model with support from the National Science Foundation (NSF), Department of Energy (DOE), and National Aeronautics and Space Administration and used many codes developed by university researchers. “Our model results are the first IPCC-class Coupled General Circulation Model (CGCM) simulation of such a long duration (15,000 years),” said He, who conducted the modeling with Zhengyu Liu of the University of Wisconsin–Madison and Bette Otto-Bliesner of the National Center for Atmospheric Research (NCAR). “This is of particular significance to the climate community because it shows, for the first time, that at least one of the CGCMs used to predict future climate is capable of reproducing both the timing and amplitude of climate evolution seen in the past under realistic climate forcing.”  The group ran simulations that used 4.7 million processor hours in 2009, 6.6. million in 2010, and 2.5 million in 2011. The Innovative and Novel Computational Impact on Theory and Experiment program, jointly managed by leadership computing facilities at Argonne and Oak Ridge National Laboratories, awarded the allocations. Shaun Marcott and Alan Mix of Oregon State University analyzed data, and Andreas Schmittner, also of Oregon State, interpreted links between ocean currents and carbon dioxide. Edouard Bard of Centre Européen de Recherche et d’Enseignement des Géosciences de l’Environnement provided data and expertise about radiocarbon calibration. NSF supported this research through its Paleoclimate Program for the Paleovar Project and NCAR. The researchers used resources of the Oak Ridge Leadership Computing Facility, located in the National Center for Computational Sciences at ORNL, which is supported by DOE’s Office of Science. The paleoclimate community generated the proxy data sets and provided unpublished results of the DATED Project on retreat history of the Eurasian ice sheets. The NOAA NGDC and PANGAEA databases were also essential to this work. 

Warming now-Laundry list

Venkataramanan and smitha ‘11(Department of Economics, D.G. Vaishnav College, Chennai, India Indian Journal of Science “Causes and effects of global warming p.226-229 March 2011 http://www.indjst.org/archive/vol.4.issue.3/mar11-pages159-265.pdf KG)

Increasing global temperatures are causing a broad range of changes. Sea levels are rising due to thermal expansion of the ocean, in addition to melting of land ice. Amounts and patterns of precipitation are changing. The total annual power of hurricanes has already increased markedly since 1975 because their average intensity and average duration have increased (in addition, there has been a high correlation of hurricane power with tropical sea-surface temperature). Changes in temperature and precipitation patterns increase the frequency, duration, and intensity of other extreme weather events, such as floods, droughts, heat waves, and tornadoes. Other effects of global warming include higher or lower agricultural yields, further glacial retreat, reduced summer stream flows, species extinctions. As a further effect of global warming, diseases like malaria are returning into areas where they have been extinguished earlier. Although global warming is affecting the number and magnitude of these events, it is difficult to connect specific events to global warming. Although most studies focus on the period up to 2100, warming is expected to continue past then because carbon dioxide (chemical symbol CO2) has an estimated atmospheric lifetime of 50 to 200 years.
Warming Now – Arctic Proves
Warming fast-Artic studies prove

Kelly 6/19(Conor “NASA’s Antarctic Study Casts Doubt on Global Warming” ForexTV.com 6/19/12 http://www.forextv.com/forex-news-story/nasa-s-antarctic-study-casts-doubt-on-global-warming)

A recent study published by University of Southern California researchers suggests that Antarctica featured drastically different conditions in its past—particularly during the Miocene Era. The study, conducted with the purpose of predicting conditions following further climate change, found that global temperature changes in the past have drastically altered the climates of the poles. By drilling into the crust beneath Antarctic ice sheets, the scientists were able to analyze waxed leaf fossils, suggesting that the climate allowed for vegetation. Past experiments have reached difficulties using this technique, as shifting ice sheets destroy fossils. However, Sarah J. Feakins, leader of the study, was tipped off by pollen samples that suggested hints of plant life. By looking at hydrogen isotopes present in the plant matter, the team was able to determine air and water conditions during the plant’s life. In a paper published in Nature Geoscience, the researchers reported hotter and wetter conditions in Antarctica’s past than were previously believed. The research has been used by many to claim evidence that global warming is part of a natural phenomenon involving cyclic climate change. Carbon monoxide readings during the Miocene Era fall somewhere between 400 and 600 parts per million (ppm). Readings today are steadily reaching 393 ppm, one of the highest readings in several million years, a trend geologists say match with this period in Earth’s history. USC researchers suggest that at the current rate, global temperatures will reach Miocene Era levels by the end of this century.

Warming happening now-Arctic proves

Gayle 6/19(Damien 6/19/12 “Global warming is changing Arctic seas from where CO2 is absorbed to where it is produced, new study warns” Online http://www.dailymail.co.uk/sciencetech/article-2161467/Global-warming-changing-Arctic-seas-CO2-sink-source-greenhouse-gas-new-study-warns.html?ito=feeds-newsxml KG)

The Arctic coastal seas are changing from a sink for atmospheric carbon dioxide to a source of the greenhouse gas because of global warming, new research warns.

Research into two seas bordering the polar region has shown that they are absorbing ever smaller amounts of atmospheric CO2 and, at points of the year, even becoming a source of the gas. The shock finding suggests that climate change could be fast becoming a vicious, inescapable cycle which can only further accelerate the damage to the environment. Most scientists agree that changes to the Earth's climate are caused by increasing amounts of greenhouse gases released by humans from, for example, the combustion of fossil fuels. Carbon dioxide plays a major role in this process. But, until 1994, approximately half for the world's CO2 emissions from human combustion of fossil fuels was absorbed by the oceans. As the amount of carbon dioxide in the oceans rises, however, their capacity to absorb the gas falls, and it remains in the atmosphere. Iréne Wåhlström, a marine researcher from the University of Gothenburg, Sweden, investigated two of the coastal seas off Siberia, the Laptev Sea and the East Siberian Sea, in a ship-borne expedition, and – in the case of the Laptev Sea – by mathematical modelling. 'The greenhouse gases raise the temperature of the Earth and this increase is particularly noticeable in the Arctic,' said Miss Wåhlström. 'It is even more pronounced in Siberia and its coastal seas.' The increase in temperature has an impact on the environment in the Arctic – the cover of sea ice is lower, for example, and the supply of water from rivers increases, the permafrost thaws and the rate of coastal erosion increases. 'One consequence is that organic matter that has been stored in soil is carried to the seas, where it is partially broken down to carbon dioxide,' said Miss Wåhlström. The East Siberian Sea has a western part and an eastern part, into which water flows from the Pacific Ocean. 'The level of marine photosynthesis is high in these waters during the summer, and carbon dioxide is consumed. This leads to the level in the sea being lower than in the air, and the sea absorbs carbon dioxide from the air,' says Iréne Wåhlström. The western East Siberian Sea receives also a major contribution from rivers, both directly from the land and from the neighbouring Laptev Sea. 'The river water contains high levels of organic matter, which is partially broken down to carbon dioxide in the sea. This leads to the level in the sea being higher than in the air, and thus carbon dioxide flows from the sea into the air, accelerating climate change.' The East Siberian Sea: Water temperatures have warmed so much that the seas around the Arctic are no longer able to absorb as much carbon dioxide The Laptev Sea had an excess of carbon dioxide during the late summer of 2008 that was of the same order of magnitude as the western East Siberian Sea, probably caused by the breakdown of organic matter from the land. The results suggest that the Laptev Sea has changed from being a sink for atmospheric carbon dioxide to become a source of carbon dioxide during the late summer. Miss Wåhlström's work is the latest to suggest that changes in the Arctic climate have the potential to play havoc with the Earth's delicate ecosystem. Yesterday MailOnline Science reported how scientists have warned that global warming could be accelerated by new trees growing in the warming regions of the Arctic tundra. By stimulating decomposition rates in soils, the expansion of forest into tundra in arctic Sweden could result in the release of carbon dioxide to the atmosphere.

Warming Now – AT: China Alt Cause

China is making huge strides in the squo.

Melanie Hart is a Policy Analyst on China Energy and Climate Policy at the Center for American Progress, “China Arrives in Durban Greener than Ever,” 11/30/2011, http://www.americanprogress.org/issues/2011/11/china_durban.html

Chinese leaders are still unwilling to make a binding international climate commitment. But they are absolutely dedicated to improving the country’s energy efficiency and reducing emissions. The Chinese Communist Party promised their citizens to keep the economy growing at around 7 percent per year until the country reaches high-income status, which the World Bank defines as above $12,276 gross national income per capita. (China is currently upper-middle income with $4,260 GNI per capita.) Maintaining that growth rate will require a huge amount of energy. Chinese energy demand grew 144 percent over the past decade, and it will likely grow another 75 percent between 2008 and 2035. The Chinese depend on imported fossil fuels, particularly coal, for their energy needs. But coal cannot fuel China’s forecasted growth. Even if China can import enough coal to meet growing demand, escalating Chinese need may strain the global coal market and increase prices beyond what the Chinese could pay. Chinese citizens are also demanding cleaner air—sometimes via mass protests that terrify Beijing—and burning more fossil fuels would add to their already severe pollution problems. So from the Chinese leadership perspective, greening the economy is the only way forward. Chinese leaders set their national policy priorities in five-year plans, and for the past five years (the 11th Five-Year Plan period) they focused on two goals: making the economy run more efficiently and developing new forms of renewable energy. Chinese leaders issued the country’s first legally binding energy-efficiency target in 2006: achieving a 20 percent energy intensity reduction (energy consumed per unit of gross domestic product) by 2010. To meet the target Chinese leaders assigned efficiency quotas to their regional governments, and the regional governments used subsidies and other policy incentives to close down small and inefficient power plants in their jurisdictions and to encourage local enterprises to make energy-saving technology upgrades, retrofit buildings (or build new buildings to higher efficiency standards), and switch to more efficient transportation. Between 2006 and 2010 the central government doled out 85.1 billion RMB (around $13 billion in U.S. dollars) on energy-saving financial incentives.[1] Local governments spent another 41 billion RMB.[2] By 2010 China achieved a 19.1 percent overall energy-intensity reduction. That’s just shy of the 20 percent target, but it’s close enough to call the program a success. Between 2006 and 2010 Chinese leaders also rolled out a host of renewable energy development policies—China’s first renewable energy law, renewable energy financial subsidies, market-share targets, and grid-purchase requirements—for hydropower, wind, solar, biomass, geothermal, and other renewables. Those policies sent a strong market signal that kickstarted China’s renewable energy market, particularly in solar and wind, which were basically nonexistent before 2006.
China is reducing emissions- solar tech

MarketWatch, 9-2-10 (NACF: China Cutting Emissions to Boost Solar Stocks, 9-2-10, http://www.marketwatch.com/story/nacf-china-cutting-emissions-to-boost-solar-stocks-2010-09-02?reflink=MW_news_stmp)
National Clean Fuels, Inc. (PinkSheets:NACF) cheered a report this week from a top investor that China will likely introduce more measures in the coming year to support the development of cleaner energy, boosting shares of solar companies. Bloomberg News reported that Shi Bo, the general manager of Shanghai Elegant Investment Co., recommends that investors favor shares of Chinese solar companies as that government promotes cleaner sources of energy. According to Bloomberg, Shi oversees about $400 million dollars and his fund outperformed 98 percent of China-domiciled funds in the past year. "China's shift away from energy-intensive and polluting industries to a low-carbon economy is one of the key investment opportunities in the next three years," Shi said. "You have to invest in sectors that the government is advocating." China, the world's biggest polluter, could spend up to 5 trillion yuan over the next decade developing cleaner alternatives to energy derived from fossil fuels, said Jiang Bing, head of the National Energy Administration's planning and development department, in July. China is already the global leader in solar technology manufacturing. National Clean Fuels is poised to capitalize on the explosive growth of solar technology in China. The company is dedicated to implementing profitable development partnerships that advance clean-fuel technologies around the globe. The Chinese solar economy includes companies such as Trina Solar (TSL 27.74, 0.00, 0.00%), Suntech Power (STP 8.91, 0.00, 0.00%), Yingli Green Energy (YGE 11.74, 0.00, 0.00%) and LDK Solar (LDK 7.83, 0.00, 0.00%).
China is reducing emissions- Copenhagen pledges, multiple examples, strong commitment federal government

Coonan, 9-3-2010 (Clifford Coonan, Friday, 3 September 2010, China's renewed effort to clean up its act, http://www.independent.co.uk/life-style/newenergyfuture/chinas-renewed-effort-to-clean-up-its-act-2068595.html)
When it comes to environmental issues, China tends to generate negative headlines – its badly polluted skies, its dirty rivers, and its melting glaciers are all images we associate with China’s remarkable economic rise. What is less well known is that China is leading the world in adopting key green technologies to help to fuel the country’s economic boom. The central government in Beijing has set a target of generating 15 per cent of all electricity from renewable sources by 2020, and the effects of China going green will be felt all around the world. There is a lot to do. China assumed the mantle of the world’s largest carbon emitter from the United States in 2007, and its people are forced to live with the consequences of rapid industrialisation, mostly driven by burning fossil fuels. Coal provides nearly 70 per cent of China’s energy needs, and this is not likely to end any time soon, but what is crucial is the mix of how China supplies its energy. According to REN21’s 2010 Renewables Global Status Report, China added 37GW of renewable power capacity, more than any other country, to reach 226GW of total renewables capacity. Globally, nearly 80GW of renewable capacity was added, including 31GW of hydropower and 48GW of non-hydro capacity. China was the top market for windpower, doubling its windpower capacity for the fifth year in a row. China added 13.8GW of windpower, representing more than one-third of the world market – up from just a 2 per cent market share in 2004. China has nearly doubled its hydropower capacity during the five years to 2009, adding 23GW in 2009 to end the year with 197GW. Moreover, more than 70 per cent of the world’s solar hot-water heaters are in China, and they are the main source of hot water for many households. In July, China’s National Development and Reform Commission announced an alternative energy planning programme which would invest 5,000 billion yuan (£470bn) between 2011 and 2020, creating 15 million jobs in the sector. The plan was announced by Jiang Bing, the head of the National Energy Administration, who said the bureau envisages that, by 2015, natural gas would account for 8.3 per cent of energy, with hydropower and nuclear power jumping from 7 per cent to 9 per cent of primary energy consumption. Windpower, solar power and biomass would increase from less than 1 per cent now to almost 2.6 per cent of the total. There are other groundbreaking projects taking place. China installed the first major offshore wind project outside of Europe last year, adding 63MW by year-end for a project that reached 102MW earlier this year. Shi Pengfei of the China Hydropower Engineering consulting group believes China has the best and the newest wind turbines. “By the end of 2009, China’s total capacity of windpower operations increased by 92.26 per cent compared with the same period of 2008,” Shi said. Although China adopted some muscular negotiating tactics at the Copenhagen summit on climate change, and some countries accuse Beijing of hijacking the talks, the smart money is on China’s efforts to boost green technology and clean energy options. China has pledged to cut the intensity of carbon emissions per unit of its gross domestic product (GDP) in 2020 by 40 to 45 per cent against 2005 levels. While this will not cut the overall amount of emissions, it is a step in the right direction. “Post-Copenhagen, China needs to continue its domestic efforts to improve green tech and sustainability, and I’m confident it will. China should also see a strong demand for it to play a leadership role internationally,” said Yang Ailun, the head of Climate and Energy at Greenpeace China. “China is committed to developing clean energy because of all the domestic imperatives to do so. It’s good for energy security and it’s good for economic development. Announcing a target was an effort to be seen as willing to do its fair share,” Yang said. The Chinese government is investing serious resources to stop pollution, and binding reduction targets have been included in the central government’s 11th Five-Year Plan to control the discharges of key water pollutants, such as chemical oxygen demand (COD) and sulphur dioxide. China’s Vice-Minister of Environmental Protection, Li Ganjie, said in December if it achieves a reduction in these pollutants, this would result in a reduction of 250 million tons in CO2 emissions. Yang believes the main potential in clean energy lies in energy efficiency and clean energy technology. “One area of particular interest is how to make more efficient cars – China is already a world leader in electric cars. Other areas include wind energy, and solar energy, where China is already a top-three manufacturer. The solar market is mainly manufacturing for export but growth is slowing, so it’s now crucial for the government to give support for the domestic market,” he said. Huang Min, the founder of the Himin Solar Energy Group in Dezhou, is on a quest to convince his fellow Chinese of the need to go green. “China has already made a promise on emissions reduction. It shows China can behave like a big country and it shows the Chinese government is committed. This promise is not only a challenge, but a huge business opportunity. This pledge lifts China on to the global political and economic stage,” said Huang. When it comes to issues of sustainability, China is too big to be ignored. 

Warming Now – AT: Slow
Newest analysis shows warming is happening and not slowing – incorporates neg studies.

The Daily Galaxy, “EcoAlert: Global Warming Threat Accelerating,” 12/7/2011, http://www.dailygalaxy.com/my_weblog/2011/12/ecoalert-global-warming-threat-accelerating.html

This stunning image of Alaska's annual walrus migration at top of page from the National Geographic mini-series, Great Migrations, underscores new research showing that global warming has no signs of slowing down and that further increases are to be expected in the next few decades. Scientists fear declining Arctic sea ice may have caused an unprecedented mass migration of thousands of walrus from the ice floes to dry land along Alaska's coast. Researchers from the US Geological Survey (USGS), who have been tracking walrus movements using satellite radio tags, say 10,000 to 20,000 of the animals, mainly mothers and calves, are congregating in tightly packed herds on the Alaskan side of the Chukchi Sea, in the first such known exodus of its kind. New research has clarified the global climate trend, proving that global warming is showing no signs of slowing down and that further increases are to be expected in the next few decades. The team --researchers, statisticians and climate experts from Tempo Analytics and the Potsdam Institute for Climate Impact Research-- analyzed the five leading global temperature data sets, covering the period from 1979 to 2010, and factoring out three of the main factors that account for short-term fluctuations in global temperature: El Niño, volcanic eruptions and variations in the Sun's brightness. "Our approach shows that the idea that the global warming trend has slowed or even paused over the last decade or so is a groundless misconception. It shows that differences between the five data sets reside, to a large extent, in their short-term variability and not in the climatic trend. After the variability is removed, all five data sets are very similar," said study co-author Stefan Rahmstorf. After removing known short-term fluctuations they showed that the global temperature has increased by 0.5°C in the past 30 years. In all of the five global data sets, 2009 and 2010 were the two hottest years. In the average over all five data sets, 2010 is the hottest year on record. Their study comes at a time when global warming is at the forefront of the political agenda, with the United Nations Framework Convention on Climate Change (UNFCCC) currently taking place in Durban. It is well known that temperatures have been rising since the early 20th Century and the effects have become visible in shrinking mountain glaciers, accelerating ice loss and sea level rise. In recent years, however, there have been claims by some that the global warming trend has slowed or even paused over the last decade or so. As global temperatures are constantly being measured by several different scientific teams, each adopting different methods for dealing with their data, it is clear that no single record is free of complications, uncertainties and corrections. By bringing together and analyzing the five records – three surface records and two lower-troposphere records – the researchers were able to clarify the discrepancies between each one and, when factoring out the naturally occurring variability, show the excellent agreement between all five data sets. The three surface temperature data sets analysed by the researchers were from NASA, the National Oceanic and Atmospheric Administration (NOAA) and the Hadley Centre/Climate Research Unit in the UK. Data representing the lower troposphere temperatures was based on satellite microwave sensors. El Niño is a naturally and irregularly occurring warming of surface ocean waters in the eastern tropical Pacific, whilst solar variation is the change in the amount of radiation emitted by the sun, dominated by an approximately 11-year-long cycle. Volcanic eruptions predominantly have a cooling effect lasting a few years, due to the very tiny erupted particles and droplets shielding light from hitting the earth. "The unabated warming is powerful evidence that we can expect further temperature increase in the next few decades, emphasizing the urgency of confronting the human influence on the climate," says Grant Foster, lead author of the study.
The rate of climate change is accelerating three times more rapidly than predicted – must act now to stop warming.

Lean, Environment Editor for The Independent, 2007 

[Geoffrey Lean, June 3 2007, The Independent, “Global warming 'is three times faster than worst predictions'”, <http://www.independent.co.uk/environment/climate-change/global-warming-is-three-times-faster-than-worst-predictions-451529.html>]

Global warming is accelerating three times more quickly than feared, a series of startling, authoritative studies has revealed. They have found that emissions of carbon dioxide have been rising at thrice the rate in the 1990s. The Arctic ice cap is melting three times as fast - and the seas are rising twice as rapidly - as had been predicted.News of the studies - which are bound to lead to calls for even tougher anti-pollution measures than have yet been contemplated - comes as the leaders of the world's most powerful nations prepare for the most crucial meeting yet on tackling climate change.The issue will be top of the agenda of the G8 summit which opens in the German Baltic resort of Heiligendamm on Wednesday, placing unprecedented pressure on President George Bush finally to agree to international measures. Tony Blair flies to Berlin today to prepare for the summit with its host, Angela Merkel, the German chancellor. They will discuss how to tackle President Bush, who last week called for action to deal with climate change, which his critics suggested was instead a way of delaying international agreements. Yesterday, there were violent clashes in the city harbour of Rostock between police and demonstrators, during a largely peaceful march of tens of thousands of people protesting against the summit. The study, published by the US National Academy of Sciences, shows that carbon dioxide emissions have been increasing by about 3 per cent a year during this decade, compared with 1.1 per cent a year in the 1990s.The significance is that this is much faster than even the highest scenario outlined in this year's massive reports by the Intergovernmental Panel on Climate Change (IPCC) - and suggests that their dire forecasts of devastating harvests, dwindling water supplies, melting ice and loss of species are likely to be understating the threat facing the world. The study found that nearly three-quarters of the growth in emissions came from developing countries, with a particularly rapid rise in China. The country, however, will resist being blamed for the problem, pointing out that its people on average still contribute only about a sixth of the carbon dioxide emitted by each American. And, the study shows, developed countries, with less than a sixth of the world's people, still contribute more than two-thirds of total emissions of the greenhouse gas. On the ground, a study by the University of California's National Snow and Ice Data Center shows that Arctic ice has declined by 7.8 per cent a decade over the past 50 years, compared with an average estimate by IPCC computer models of 2.5 per cent.
Must Act Now— models underestimate the effect of positive feedbacks which will produce runaway warming

Strom, Professor of planetary sciences @ U of Arizona, 2007 

(Robert studied climate change for 15 years, the former Director of the Space Imagery Center, a NASA Regional Planetary Image Facility, "Hot House", SpringerLink, p. 123)

 We do not have time to spare. We must act now. Delaying action will require a much greater effort later to achieve the same temperature target. Even a 5-year delay is significant, given the current increase in C02 emissions. If action is delayed 20 years, rates of emission reduction will need to be 3 to 7 times greater to meet the same temperature target (Schellnhuber et al., 2006). In the absence of urgent and strenuous reduction in greenhouse gas emissions, the world will be committed to at least a 0.5 to 2 °C rise by 2050, and it could be considerably more because of the factors mentioned earlier. None of the greenhouse gas or temperature projections take into account the possibility of crossing a threshold that leads to an abrupt climate warming by the catastrophic release of natural greenhouse gases or some other cause. Although this is considered unlikely, we do not know in detail how these abrupt changes are triggered. Could the rise of atmospheric greenhouse gases and the complex interactions of other warming conditions set one of these events into motion? We do not know, but if it happened we would be in the worst trouble imaginable.

Must Act Now – Tipping Point Close

Close to the tipping point

Schlesinger.’11 (President of the Caty Institute of Ecosystem Studies in Millbrook, New York, William H. “Climate Change” The Cary Institure of Ecosystem Studies 10/11  http://proquest.umi.com.proxy.lib.umich.edu/pqdlink?vinst=PROD&fmt=3&startpage=-1&vname=PQD&RQT=309&did=2490331511&scaling=FULL&vtype=PQD&rqt=309&TS=1340650658&clientId=17822)

A warmer, wetter world in the future is likely to allow an expansion of the occurrence of malaria, dengue fever, and other insect-borne diseases, or require a 

substantial human investment to prevent it.28 Anticipated effects on plant diseases are similar. Already, a northward expansion of the hemlock woolly adelgid, due to warmer winters, is thought to be responsible for the loss of hemlock from northeastern forests.29 Noah Diffenbaugh and his colleagues show potential expansions in the range of the corn-borer and other insect pests of major crops, which could threaten the breadbasket of major foods in the Great Plains.30 While some crops may grow better in warmer conditions, many of the world's major crops show lower yields.31 Even wine growers should expect a shift in the optimal range for wine production from California to points northward.32 Many models for future climate indicate a substantial drying in the southwestern United States, an area of rapid current population growth and limited water supply.33

In the eastern United States, predictions of the effects of climate change on the distribution of forest species show sugar maple being eliminated from most of its present range, persisting only in Canada.34 There are substantial changes in the predicted range of southern pine species, which should be of major concern to all those who depend on the current forest products industry of that region. The range of many bird species in New York State has already shifted northward during the past several decades,35 and in many areas of the eastern United States, springtime migrating birds are arriving earlier from the South.36 Simultaneous, but disconnected, shifts in insects, birds, and plant species threaten a reconfiguration of the major components of nature in many areas. It is likely that some species will lose the entire envelope of climate that now supports their existence.37 Chris Thomas and colleagues predict a loss of 18 to 35% of species with the global warming expected in this century.38
We must act now- or else we risk extinction
RA, 10 (Repower America, July 22, 2010, To Save Our Climate, We Must Act Now, http://repoweramerica.org/blog/to-save-our-climate-we-must-act-now/)

What happens if we don’t take action to solve the climate crisis? There’s clear scientific evidence that pollution from fossil fuels is changing our climate. And now an authoritative new report makes it clear that if we don’t act now, the consequences could stay with us for centuries. The National Research Council released a report last week that looks at the climate change impacts we might expect in the future – depending on how much we allow the planet to warm. According to the report: “Because carbon dioxide in the atmosphere is long lived, it can effectively lock the earth and future generations into a range of impacts, some of which could become very severe. Therefore, emissions reductions choices made today matter in determining impacts experienced not just over the next few decades, but in the coming centuries and millennia.” Click here to read the report. The future of our planet is at stake. We have no time to lose before we reduce harmful carbon pollution from fossil fuels. And that’s why we’re working so hard to adopt comprehensive climate and clean energy policies this summer. “We must shoulder the responsibility of curbing greenhouse gas emissions now at the beginning of the 21st century,” said Maggie L. Fox, President and CEO of the Alliance for Climate Protection. “Ignoring the scientific evidence of climate change will lead to unimaginable hardship for future generations.” Added Fox: “This is not a responsibility we can shirk or put off until later. Our urgent task is to begin to reduce our dependence on the fossil fuels polluting our environment. Personal actions taken by individuals all over this great country must be matched by leadership in the U.S. Senate to build a clean energy future.”

Must act now before 2014—accelerated rate of warming and rising concentrations in co2 risk runaway warming 

Popular Science, 09 (“WWF: We have until 2014 to stop global warming”, http://www.popsci.com/science/article/2009-10/wwf-report-we-have-until-2014-stop-global-warming, 10/24/2009)

It’s no secret that the world is warming, but a new report published by the World Wildlife Fund suggests we may not have as much time to mull solutions as we think. If the world doesn’t commit to green technologies by 2014, the report says, runaway global warming and economic meltdown are all but unstoppable. Written by a group at the experts at Australian insurance consultancy Climate Risk, the transformation to a low-carbon world requires an effort “greater than any other industrial transformation witnessed in our history.” At minimum, the world needs to embrace – and by embrace, they mean to the absolute maximum – low-carbon technologies by 2014. A minimum growth in all green industries of 22% a year is necessary to achieve that goal, according to their research, and that’s just to cut emissions to 63% of 1990 levels by 2020. But the WWF has more ambitious plans: a reduction to 80% of 1990 levels by 2050, an industrial revolution that would require growths between 24% and 29% every year. This is the best way to stave off the doomsday scenario of 2 degree Celsius (about 3.6 degrees Fahrenheit) warming across the board, according to the report. Unfortunately, we have a long way to go. The research relied on complex Monte Carlo models of industrial growth, resource allocation, and technological advance, but the basic reasoning is thus: total greenhouse gasses in the atmosphere are estimated 463 parts per million. Scientific research shows that a good comfortable spot for our atmosphere is about 400 ppm. But at around 475 ppm, a threshold that we are dangerously close to crossing, runaway climate change becomes increasingly more likely, at which point it will be difficult if not impossible to put the brakes on global warming. Now, having said all that, it’s important to note that this isn’t the first doomsday climate change scenario to emerge, especially recently. Just today, two British Cabinet ministers showed off their own doomsday map, detailing rising sea levels and submerged cities that would result from a 4 degree Celsius (7.2 degree Fahrenheit) rise in global temps. President Obama has pledged a greenhouse gas reduction of 80 percent by 2050 (an easy promise to make with a two term limit), while the EU has stated that it will match those efforts if a deal is sealed at December’s UN climate change conference in Copenhagen. But the WWF report, if taken seriously, places a new urgency on the issue. For one, most climate strategies rely upon an incremental ratcheting down of emissions while slowly transitioning to low-carbon sources of energy all the way up to 2050. According to WWF, this schedule simply won’t hack it. Further, WWF points out that only three of the 20 green technologies they’ve reviewed are moving forward fast enough to hit the 2014 deadline: wind, solar, and biodiesel. Other technological initiatives like low-carbon agriculture, sustainable forestry, and other forms of green energy generation are sorely lacking. The outlook, it seems, is dim. What happens if we miss the deadline? According to the WWF report, from there things become increasingly difficult. Post-2014, low-carbon industries will need to grow at a minimum of 29% per year, and that’s just to have a better than 50% chance of staving off that nearly 4-degree Fahrenheit spike in global temperatures. But the news isn’t all bad: while the transition will be tough, long term investment in green energies should pay off, with renewable energy savings alone in the period between 2013 and 2050 expected to hit $47 trillion if we cut by 80 percent, a positive number among many grim figures.

Must Act Now – Ocean Sinks

Now key time-ocean sinks

Venkataramanan and smitha ‘11(Department of Economics, D.G. Vaishnav College, Chennai, India Indian Journal of Science “Causes and effects of global warming p.226-229 March 2011 http://www.indjst.org/archive/vol.4.issue.3/mar11-pages159-265.pdf KG)
Causes of global warming: The buildup of carbon dioxide in the atmosphere, mainly from your fossil fuel emissions, is the most significant human cause of global warming. Carbon dioxide is released every you burn something, be it a car, airplane or coal plant. This means you must burn less fossil fuel if you want the Earth's climate to remain stable! And unfortunately, we are currently destroying some of the best known mechanisms for storing that carbon-plants. Deforestation increases the severity of global warming as well. Carbon dioxide is released from the human conversion of forests and grasslands into farmland and cities. All living plants store carbon. When those plants die and decay, carbon dioxide is released back into the atmosphere. As forests and grasslands are cleared for your use, enormous amounts of stored carbon enter the atmosphere. An unstoppable feedback loop may happen if you let this continue. If the activities mentioned above warm the Earth just enough, it could cause natural carbon sinks to fail. A "carbon sink" is a natural system that stores carbon over thousands of years. Such sinks include peat bogs and the arctic tundra. But if these sinks destabilize, that carbon will be released, possibly causing an unstoppable and catastrophic warming of the Earth. The oceans are no longer able to store carbon as they have in the past. The ocean is a huge carbon sink, holding about 50 times as much carbon as the atmosphere. But now scientists are realizing that the increased thermal stratification of the oceans has caused substantial reductions in levels of phytoplankton, which store CO2. Increased atmospheric carbon is also causing an acidification of the ocean, since carbon dioxide forms carbonic acid when it reacts with water. The tiny plants of the ocean, the very bottom of that vast watery food chain, are suffering from the effects of global warming, which means they are becoming less able to store carbon, further contributing to climate change. As carbon sinks fail, the amount of carbon in the atmosphere climbs!

Must Act Now – AT: Irreversible

Emissions are reversible but the window is closing.

Fiona Harvey is an environmental correspondent for Guardian, “World headed for irreversible climate change in five years, IEA warns,” 11/9/2011, http://www.guardian.co.uk/environment/2011/nov/09/fossil-fuel-infrastructure-climate-change

The world is likely to build so many fossil-fuelled power stations, energy-guzzling factories and inefficient buildings in the next five years that it will become impossible to hold global warming to safe levels, and the last chance of combating dangerous climate change will be "lost for ever", according to the most thorough analysis yet of world energy infrastructure. Anything built from now on that produces carbon will do so for decades, and this "lock-in" effect will be the single factor most likely to produce irreversible climate change, the world's foremost authority on energy economics has found. If this is not rapidly changed within the next five years, the results are likely to be disastrous. "The door is closing," Fatih Birol, chief economist at the International Energy Agency, said. "I am very worried – if we don't change direction now on how we use energy, we will end up beyond what scientists tell us is the minimum [for safety]. The door will be closed forever." If the world is to stay below 2C of warming, which scientists regard as the limit of safety, then emissions must be held to no more than 450 parts per million (ppm) of carbon dioxide in the atmosphere; the level is currently around 390ppm. But the world's existing infrastructure is already producing 80% of that "carbon budget", according to the IEA's analysis, published on Wednesday. This gives an ever-narrowing gap in which to reform the global economy on to a low-carbon footing. If current trends continue, and we go on building high-carbon energy generation, then by 2015 at least 90% of the available "carbon budget" will be swallowed up by our energy and industrial infrastructure. By 2017, there will be no room for manoeuvre at all – the whole of the carbon budget will be spoken for, according to the IEA's calculations. Birol's warning comes at a crucial moment in international negotiations on climate change, as governments gear up for the next fortnight of talks in Durban, South Africa, from late November. "If we do not have an international agreement, whose effect is put in place by 2017, then the door to [holding temperatures to 2C of warming] will be closed forever," said Birol.
Now key time for climate

ANI, 11 (Asian News International, "UN climate chief calls for urgent action to halt global warming," 11-28-11, l/n, accessed 2-13-12, mss)
The United Nation's top official on climate change, Christiana Figueres, has sounded alarm bells and called for urgent action to halt global warming. Speaking at a curtain-raiser media briefing in Durban on Sunday, a day ahead of the official opening of the COP 17 conference, Figueres said there were two very important backdrops to the next fortnight's negotiations. "The first has to do with a growing momentum for action... and the other is the new research and the findings (on climate change) that are sounding alarm bells for urgent action." Figueres, the executive secretary of the UN Framework Convention on Climate Change (UNFCCC), said recent findings all warned of rising danger levels. These included reports by the World Meteorological Organisation (WMO), the Intergovernmental Panel on Climate Change (IPCC), the International Energy Agency (IEA) and the United Nations Environment Programme (UNEP). "The World Meteorological Organisation has put out a report that the atmosphere has reached record levels of greenhouse gasses. "The IPCC just adopted... its report on extreme weather events, and it has concluded that hot days are becoming hotter and will occur more often," she said. On the Kyoto Protocol, Figueres, responding to a question, said governments had come to COP 17 "fully aware" of the importance of this treaty and the expiry of its current commitment period at the end of next year. "I believe that there will be very serious effort here in Durban to move into a second commitment period," she said. Figueres said that finding a solution to climate change required "nothing short of the most compelling energy, industrial and behavioural revolution that humanity has ever seen". Asked whether she thought the Durban conference could defer a decision on a second commitment period for the Kyoto Protocol, Figueres replied: "In principle they could do that, but I don't see any interest in doing that." Many observers believe COP 17 is unlikely to agree on a second commitment period, and say that in this regard laying a foundation for it to happen is the likely outcome. Some say this could take up to 2020. Scientists warn that any delay would make restricting warming to an average global increase of 2 degree C, or less, extremely difficult if not impossible. Anything higher than two degrees is likely to cause extreme changes to the world's weather patterns. A recent assessment by Unep, titled "Bridging the Emissions Gap", warns that pledges by countries to reduce greenhouse gas emissions fall way short of what was required. (ANI)
Positive Feedbacks – Frontline
Warming triggers positive feedbacks

Venkataramanan and smitha ‘11(Department of Economics, D.G. Vaishnav College, Chennai, India Indian Journal of Science “Causes and effects of global warming p.226-229 March 2011 http://www.indjst.org/archive/vol.4.issue.3/mar11-pages159-265.pdf )
Green House Effect: When sunlight reaches Earth's surface some is absorbed and warms the earth and most of the rest is radiated back to the atmosphere at a longer wavelength than the sun light. Some of these longer wavelengths are absorbed by greenhouse gases in the atmosphere before they are lost to space. The conversion of forests and grasslands into farmland and cities. All living plants store carbon. When those plants die and decay, carbon dioxide is released back into the atmosphere. As forests and grasslands are cleared for your use, enormous amounts of stored carbon enter the atmosphere. An unstoppable feedback loop may happen if you let this continue. If the activities mentioned above warm the Earth just enough, it could cause natural carbon sinks to fail. A "carbon sink" is a natural system that stores carbon over thousands of years. Such sinks include peat bogs and the arctic tundra. But if these sinks destabilize, that carbon will be released, possibly causing an unstoppable and catastrophic warming of the Earth. The oceans are no longer able to store carbon as they have in the past. The ocean is a huge carbon sink, holding about 50 times as much carbon as the atmosphere. But now scientists are realizing that the increased thermal stratification of the oceans has caused substantial reductions in levels of phytoplankton, which store CO2. Increased atmospheric carbon is also causing an acidification of the ocean, since carbon dioxide forms carbonic acid when it reacts with water. The tiny plants of the ocean, the very bottom of that vast watery food chain, are suffering from the effects of global warming, which means they are becoming less able to store carbon, further contributing to climate change. As carbon sinks fail, the amount of carbon in the atmosphere climbs! 

Warming triggers methane feedbacks

Venkataramanan and smitha ‘11(Department of Economics, D.G. Vaishnav College, Chennai, India Indian Journal of Science “Causes and effects of global warming p.226-229 March 2011 http://www.indjst.org/archive/vol.4.issue.3/mar11-pages159-265.pdf )
Methane's huge impact: Methane is created when bacteria break down organic matter under oxygen starved conditions. This occurs when organic matter is trapped underwater, as in rice paddies. It also takes place in the intestines of herbivorous animals, such as cows, sheep, and goats. Because human agriculture has grown over time to engulf most of the arable land on the planet, it is now adding a lot of methane to the atmosphere. Landfills and leakage from natural gas fields (methane is a component of natural gas) are also significant sources of methane. Clathrates are a hidden source of Methane. Clathrates are frozen chunks of ice and methane that rest at the bottom of the world's oceans. As the water warms, the ice melts, and the methane is released. If the current global warming, which is caused by humans, were to cause changes in the Earth's ocean currents, then a rapid melting of clathrates would be possible. This too would create a positive feedback loop that would cause further global warming. It is believed that some of the warming cycles in the Earth's history have been caused by the sudden thawing of clathrates. 

Permafrost causes more feedback


Pelley‘04(Janet Pelley“Perspective: Positive feedbacks shaping climate-change forecasts” 8/1/04 Environmental Science and Technology Journal http://pubs.acs.org.proxy.lib.umich.edu/doi/pdf/10.1021/es040662e)

Wildfires in tropical and boreal forests, melting of the permafrost, and drying and decomposition of wetlands are just a few examples of mechanisms that could further amplify positive feedbacks to climate warming, Field says. He and his colleagues applied a risk analysis to these and other carbon pools, which store 2–5 times more carbon than is now in the atmosphere. They found that up to 100 petagrams (Pg) of carbon could be lost to the atmosphere over the next 20 years and up to 1350 Pg over the next century. The loss from the permafrost alone could equal half as much carbon as the amount in today’s atmosphere, he says.

Permafrost triggers a methane loop

The economist 6/16 
( Much of the change in the Arctic is understood; little of it is reassuring” The Science, The economist 6/16/2012 http://www.economist.com/node/21556802)

Roughly a quarter of the northern hemisphere, including most of the Arctic land, is covered by this layer of frozen rock, soil and organic carbon. Formed over millennia, it varies in depth from a few centimetres to up to 1,500 metres in Siberia. Much of the Arctic’s shallow continental shelf is also covered by permafrost. According to an estimate made in 2009, terrestrial permafrost holds about 1.7 trillion tonnes of carbon, roughly twice as much as the atmosphere. By another estimate subsea permafrost stores an additional 0.5 trillion tonnes. And underlying it there may be another 0.8 trillion tonnes in the form of methane hydrates, an icy white material discovered in the 1960s. Though tricky to get at, methane hydrates could be a massive energy source. Globally they are estimated to contain more energy than all known deposits of fossil fuels. Yet if even a small portion of the methane contained in them were to be abruptly emitted, the warming effect could be catastrophic. Methane is a short-lived greenhouse gas—it stays in the atmosphere for 6-10 years before being oxidised—but it is 25 times more efficient than carbon dioxide at trapping heat. And no one is sure how stable the hydrates are. Given the scale of these risks, it is extraordinary how little research has been done on permafrost. “There are a lot of white spots in our knowledge,” admits Leonid Yurganov, a permafrost expert at the University of Maryland—Baltimore County. But a lot has recently been learned, which suggests that an explosive methane release is very unlikely. Ice cores going back 800,000 years show no trace of such an event. Nonetheless, the release of permafrost or subsea carbon could be gradual and still cause a lot of warming, and that does seem likely. Once unfrozen, the permafrost’s organic matter is either swiftly broken down by microbes that emit carbon dioxide or, in waterlogged conditions, which are common, it is eaten by a group of bacteria called methanogens that release methane. Either way the permafrost becomes a source of greenhouse gas. Yet the bacteria also release nitrates, which stimulate plant growth, so the thawing ground may sometimes become a carbon sink. All three things are now happening

Global warming leads to water vapor feedback

Dessler, ’09 (professor in the Department of Atmospheric Sciences, Andrew  “Water Vapor Feedback Loop Will Cause Accelerated Global Warming, Professor Warns” 2/19/09 Science Daily. http://www.sciencedaily.com/releases/2009/02/090219152132.htm)

Andrew Dessler, a professor in the Department of Atmospheric Sciences who specializes in research on climate, says that warming due to increases in greenhouse gases will lead to higher humidity in the atmosphere. And because water vapor itself is a greenhouse gas, this will cause additional warming. This process is known as water vapor feedback and is responsible for a significant portion of the warming predicted to occur over the next century.

“It’s a vicious cycle – warmer temperatures mean higher humidity, which in turn leads to even more warming,” Dessler explains.

The perspective by Dessler and co-author Steven Sherwood of the Climate Change Research Centre at the University of New South Wales is published in the journal Science. In the article, they review and summarize the peer-reviewed evidence in support of a strong water vapor feedback and conclude that the evidence supporting it is overwhelming.

“For years, there was a debate over this mechanism, with some even questioning if the water vapor feedback existed at all. But recent work on this feedback has moved its existence and strength beyond argument,” Dessler adds.

Predictions of significant global warming over the next 100 years by climate models require a strong water vapor feedback. Recent estimates suggest the earth will warm from 2 to 4 degrees Celsius (4 to 8 degrees Fahrenheit) over the next century – a scenario that could have devastating long-term consequences.

“Everything shows that the climate models are probably getting the water vapor feedback right, which means that unless we reduce emissions, it is going to get much, much warmer on our planet by the end of the century,” he adds.

***Warming = Anthropogenic***

Anthropogenic Warming – Generic 

Warming is anthropogenic

Serreze ’10 
(Cooperative Institute for Research in Environmental Sciences, University of Colorado, (Mark C.  “Understand Recent Climate Change” Conservation Biology volume 24 1/15/10 http://dl2af5jf3e.search.serialssolutions.com/?ctx_ver=Z39.88-2004&ctx_enc=info%3Aofi%2Fenc%3AUTF-8&rfr_id=info:sid/summon.serialssolutions.com&rft_val_fmt=info:ofi/fmt:kev:mtx:journal&rft.genre=article&rft.atitle=Understanding+Recent+Climate+Change&rft.jtitle=Conservation+Biology&rft.au=Serreze%2C+Mark+C&rft.date=2010-02-01&rft.pub=Blackwell+Publishing%3BSociety+for+Conservation+Biology&rft.issn=0888-8892&rft.volume=24&rft.issue=1&rft.spage=10&rft.epage=17)
The Earth's atmosphere has a natural greenhouse effect, without which the global mean surface temperature would be about 33 °C lower and life would not be possible. Human activities have increased atmospheric concentrations of carbon dioxide, methane, and other gases in trace amounts. This has enhanced the greenhouse effect, resulting in surface warming. Were it not for the partly offsetting effects of increased aerosol concentrations, the increase in global mean surface temperature over the past 100 years would be larger than observed. Continued surface warming through the 21st century is inevitable and will likely have widespread ecological impacts. The magnitude and rate of warming for the global average will be largely dictated by the strength and direction of climate feedbacks, thermal inertia of the oceans, the rate of greenhouse gas emissions, and aerosol concentrations. Because of regional expressions of climate feedbacks, changes in atmospheric circulation, and a suite of other factors, the magnitude and rate of warming and changes in other key climate elements, such as precipitation, will not be uniform across the planet. For example, due to loss of its floating sea-ice cover, the Arctic will warm the most.
Warming is fast and anthropogenic 

Ross et al.2012 
( Department of Geography, Planning and Environment, Concordia University “Assessing the effects of ocean diffusivity climate sensitivity on the rate of global climate change” Tellus International meteorological institute in Stockholm May 3, 2012 http://creativecommons.org/licenses/by-nc/3.0/)

The range in the projections of future climate warming can be attributed to the inherent uncertainty in the representation of climate model parameters and processes. In this study, we assess the effect of uncertainty in climate sensitivity and ocean heat uptake on the rate of future climate change. We apply a range of values for climate sensitivity and ocean diapycnal diffusivity in an ensemble of simulations using an intermediate-complexity climate model. We further use probability density functions to estimate the likelihood of each model outcome; using this framework, we calculate a range of likely rates of temperature change in response to a given future CO2 emissions scenario. From this analysis, the most probable maximum rate of temperature change lies between 0.3 and 0.5 °C/decade, with a most likely value of 0.36 °C/decade, which is more than twice the observed rate in the late twentieth century. We show that changes in ocean diffusivity have a significant effect on the rate of transient climate change for high values of climate sensitivity, while they have little influence when climate sensitivity is low. The highest rates of warming occur with high values of climate sensitivity and low values of ocean diffusivity. Such high rates of change could adversely affect the adaptive capacity of healthy functional ecosystems. Anthropogenic interference in the climate system is leading to an increasing rate of climate warming in response to continued emissions of carbon dioxide (CO2) and other greenhouse gases. Between 1979 and 2005, global temperatures increased at a rate of approximately 0.17 °C/decade (Trenberth et al., 2007) driven by a rate of increase of radiative forcing that is unprecedented in at least the past 22 000 yrs (Joos and Spahini, 2008). This high rate of climate warming is expected to continue in response to unrestricted greenhouse gas emissions, leading to increasing concern that we are much closer to dangerous levels of climate change than previously anticipated (Hansen et al., 2008).

Anthropogenic Warming – O/W Natural
Humans are the biggest CO2 emitter

Borenstein ’12 (Seth Borenstein, Associated Press May 31, 2012 “Climate Change: Arctic passes 400 parts per million milestone: Christian Science Monitor http://ww”.csmonitor.com/Science/2012/0531/Climate-change-Arctic-passes-400-parts-per-million-milestone/(page)/2)
The world's air has reached what scientists call a troubling new milestone for carbon dioxide, the main global warming pollutant. Monitoring stations across the Arctic this spring are measuring more than 400 parts per million of the heat-trapping gas in the atmosphere. The number isn't quite a surprise, because it's been rising at an accelerating pace. Years ago, it passed the 350 ppm mark that many scientists say is the highest safe level for carbon dioxide. It now stands globally at 395. So far, only the Arctic has reached that 400 level, but the rest of the world will follow soon. "The fact that it's 400 is significant," said Jim Butler, global monitoring director at the National Oceanic and Atmospheric Administration's Earth System Research Lab in Boulder, Colo. "It's just a reminder to everybody that we haven't fixed this and we're still in trouble." Carbon dioxide is the chief greenhouse gas and stays in the atmosphere for 100 years. Some carbon dioxide is natural, mainly from decomposing dead plants and animals. Before the Industrial Age, levels were around 275 parts per million. For more than 60 years, readings have been in the 300s, except in urban areas, where levels are skewed. The burning of fossil fuels, such as coal for electricity and oil for gasoline, has caused the overwhelming bulk of the man-made increase in carbon in the air, scientists say. It's been at least 800,000 years — probably more — since Earth saw carbon dioxide levels in the 400s, Butler and other climate scientists said. Until now. Readings are coming in at 400 and higher all over the Arctic. They've been recorded in Alaska, Greenland, Norway, Iceland and even Mongolia. But levels change with the seasons and will drop a bit in the summer, when plants suck up carbon dioxide, NOAA scientists said. So the yearly average for those northern stations likely will be lower and so will the global number. Globally, the average carbon dioxide level is about 395 parts per million but will pass the 400 mark within a few years, scientists said. The Arctic is the leading indicator in global warming, both in carbon dioxide in the air and effects, said Pieter Tans, a senior NOAA scientist. "This is the first time the entire Arctic is that high," he said. Tans called reaching the 400 number "depressing," and Butler said it was "a troubling milestone." "It's an important threshold," said Carnegie Institution ecologist Chris Field, a scientist who helps lead the Nobel Prize-winning Intergovernmental Panel on Climate Change. "It is an indication that we're in a different world." Ronald Prinn, an atmospheric sciences professor at the Massachusetts Institute of Technology, said 400 is more a psychological milestone than a scientific one. We think in hundreds, and "we're poking our heads above 400," he said. Tans said the readings show how much the Earth's atmosphere and its climate are being affected by humans. Global carbon dioxide emissions from fossil fuels hit a record high of 34.8 billion tons in 2011, up 3.2 percent, the International Energy Agency announced last week. The agency said it's becoming unlikely that the world can achieve the European goal of limiting global warming to just 2 degrees based on increasing pollution and greenhouse gas levels. "The news today, that some stations have measured concentrations above 400 ppm in the atmosphere, is further evidence that the world's political leaders — with a few honorable exceptions — are failing catastrophically to address the climate crisis," former Vice President Al Gore, the highest-profile campaigner against global warming, said in an email. "History will not understand or forgive them." But political dynamics in the United States mean there's no possibility of significant restrictions on man-made greenhouse gases no matter what the levels are in the air, said Jerry Taylor, a senior fellow of the libertarian Cato Institute. "These milestones are always worth noting," said economist Myron Ebell at the conservative Competitive Enterprise Institute. "As carbon dioxide levels have continued to increase, global temperatures flattened out, contrary to the models" used by climate scientists and the United Nations. He contends temperatures have not risen since 1998, which was unusually hot. Temperature records contradict that claim. Both 2005 and 2010 were warmer than 1998, and the entire decade of 2000 to 2009 was the warmest on record, according to NOAA. 

Anthropogenic emissions massively outweigh natural emissions.

American Geophysical Union, “Volcanic Versus Anthropogenic Carbon Dioxide,” 6/14/2011, http://www.agu.org/pubs/pdf/2011EO240001.pdf

The projected 2010 anthropogenic CO2 emission rate of 35 gigatons per year is 135 times greater than the 0.26-gigaton-per-year preferred estimate for volcanoes. This ratio of anthropogenic to volcanic CO2 emissions defines the anthropogenic CO2 multiplier (ACM), an index of anthropogenic CO2 ’s dominance over volcanic CO2 emissions. Figure 1 shows the ACM as a time series calculated from time series data on anthropogenic CO2 emissions and Marty and Tolstikhin’s [1998] preferred and plausible range of emission estimates for global volcanic CO2 . The ACM values related to the preferred estimate rise gradually from about 18 in 1900 to roughly 38 in 1950; thereafter they rise rapidly to approximately 135 by 2010. This pattern mimics the pattern of the anthropogenic CO2 emissions time series. It reflects the 650% growth in anthropogenic emissions since 1900, about 550% of which has occurred since 1950. ACM plots related to the preferred estimates of global volcanic CO2 in the four other studies (not shown) exhibit the same pattern but at higher values; e.g., the 2010 ACM values based on their preferred estimates range from 167 to 233, compared to the 135 based on Marty and Tolstikhin’s [1998] preferred estimate.

Anthropogenic Warming – Feedback Loop

Human activity causes an unstoppable feedback loop

Venkataramanan and smitha ‘11(Department of Economics, D.G. Vaishnav College, Chennai, India Indian Journal of Science “Causes and effects of global warming p.226-229 March 2011 http://www.indjst.org/archive/vol.4.issue.3/mar11-pages159-265.pdf KG)
Causes of global warming: The buildup of carbon dioxide in the atmosphere, mainly from your fossil fuel emissions, is the most significant human cause of global warming. Carbon dioxide is released every you burn something, be it a car, airplane or coal plant. This means you must burn less fossil fuel if you want the Earth's climate to remain stable! And unfortunately, we are currently destroying some of the best known mechanisms for storing that carbon-plants. Deforestation increases the severity of global warming as well. Carbon dioxide is released from the human conversion of forests and grasslands into farmland and cities. All living plants store carbon. When those plants die and decay, carbon dioxide is released back into the atmosphere. As forests and grasslands are cleared for your use, enormous amounts of stored carbon enter the atmosphere. An unstoppable feedback loop may happen if you let this continue. If the activities mentioned above warm the Earth just enough, it could cause natural carbon sinks to fail. A "carbon sink" is a natural system that stores carbon over thousands of years. Such sinks include peat bogs and the arctic tundra. But if these sinks destabilize, that carbon will be released, possibly causing an unstoppable and catastrophic warming of the Earth. The oceans are no longer able to store carbon as they have in the past. The ocean is a huge carbon sink, holding about 50 times as much carbon as the atmosphere. But now scientists are realizing that the increased thermal stratification of the oceans has caused substantial reductions in levels of phytoplankton, which store CO2. Increased atmospheric carbon is also causing an acidification of the ocean, since carbon dioxide forms carbonic acid when it reacts with water. The tiny plants of the ocean, the very bottom of that vast watery food chain, are suffering from the effects of global warming, which means they are becoming less able to store carbon, further contributing to climate change. As carbon sinks fail, the amount of carbon in the atmosphere climbs!

Human activity causes an unstoppable feedback loop

Venkataramanan and smitha ‘11(Department of Economics, D.G. Vaishnav College, Chennai, India Indian Journal of Science “Causes and effects of global warming p.226-229 March 2011 http://www.indjst.org/archive/vol.4.issue.3/mar11-pages159-265.pdf)
Causes of global warming: The buildup of carbon dioxide in the atmosphere, mainly from your fossil fuel emissions, is the most significant human cause of global warming. Carbon dioxide is released every you burn something, be it a car, airplane or coal plant. This means you must burn less fossil fuel if you want the Earth's climate to remain stable! And unfortunately, we are currently destroying some of the best known mechanisms for storing that carbon-plants. Deforestation increases the severity of global warming as well. Carbon dioxide is released from the human conversion of forests and grasslands into farmland and cities. All living plants store carbon. When those plants die and decay, carbon dioxide is released back into the atmosphere. As forests and grasslands are cleared for your use, enormous amounts of stored carbon enter the atmosphere. An unstoppable feedback loop may happen if you let this continue. If the activities mentioned above warm the Earth just enough, it could cause natural carbon sinks to fail. A "carbon sink" is a natural system that stores carbon over thousands of years. Such sinks include peat bogs and the arctic tundra. But if these sinks destabilize, that carbon will be released, possibly causing an unstoppable and catastrophic warming of the Earth. The oceans are no longer able to store carbon as they have in the past. The ocean is a huge carbon sink, holding about 50 times as much carbon as the atmosphere. But now scientists are realizing that the increased thermal stratification of the oceans has caused substantial reductions in levels of phytoplankton, which store CO2. Increased atmospheric carbon is also causing an acidification of the ocean, since carbon dioxide forms carbonic acid when it reacts with water. The tiny plants of the ocean, the very bottom of that vast watery food chain, are suffering from the effects of global warming, which means they are becoming less able to store carbon, further contributing to climate change. As carbon sinks fail, the amount of carbon in the atmosphere climbs!

Anthropogenic Warming – Scientific Consensus

Warming is anthropogenic-scientific consensus

Science Daily ’09 (“Scientists agree human-induced global warming is real, survey says” Science Daily January, 10, 2009 http://www.sciencedaily.com/releases/2009/01/090119210532.htm)
A group of 3,146 earth scientists surveyed around the world overwhelmingly agree that in the past 200-plus years, mean global temperatures have been rising, and that human activity is a significant contributing factor in changing mean global temperatures. Peter Doran, University of Illinois at Chicago associate professor of earth and environmental sciences, along with former graduate student Maggie Kendall Zimmerman, conducted the survey late last year. The findings appear January 19 in the publication Eos, Transactions, American Geophysical Union. In trying to overcome criticism of earlier attempts to gauge the view of earth scientists on global warming and the human impact factor, Doran and Kendall Zimmerman sought the opinion of the most complete list of earth scientists they could find, contacting more than 10,200 experts around the world listed in the 2007 edition of the American Geological Institute's Directory of Geoscience Departments.

***Extinction Cards (Greatest Hits)***

Extintction – Stein 

Extinction

Stein 6/26/2011 (Science editor for the magazine the Canadian) http://www.agoracosmopolitan.com/home/Frontpage/2007/02/26/01381.html) 

"The scientific debate about human induced global warming is over but policy makers - let alone the happily shopping general public - still seem to not understand the scope of the impending tragedy. Global warming isn't just warmer temperatures, heat waves, melting ice and threatened polar bears. Scientific understanding increasingly points to runaway global warming leading to human extinction", reported Bill Henderson in CrossCurrents. If strict global environmental security measures are not immediately put in place to keep further emissions of greenhouse gases out of the atmosphere we are looking at the death of billions, the end of civilization as we know it and in all probability the end of humankind's several million year old existence, along with the extinction of most flora and fauna beloved to man in the world we share.
Extinction – Sify 

Warming Will Cause Extinction

Sify 2010 – Sydney newspaper citing Ove Hoegh-Guldberg, professor at University of Queensland and Director of the Global Change Institute, and John Bruno, associate professor of Marine Science at UNC (Sify News, “Could unbridled climate changes lead to human extinction?”, http://www.sify.com/news/could-unbridled-climate-changes-lead-to-human-extinction-news-international-kgtrOhdaahc.html
The findings of the comprehensive report: 'The impact of climate change on the world's marine ecosystems' emerged from a synthesis of recent research on the world's oceans, carried out by two of the world's leading marine scientists. One of the authors of the report is Ove Hoegh-Guldberg, professor at The University of Queensland and the director of its Global Change Institute (GCI). 'We may see sudden, unexpected changes that have serious ramifications for the overall well-being of humans, including the capacity of the planet to support people. This is further evidence that we are well on the way to the next great extinction event,' says Hoegh-Guldberg. 'The findings have enormous implications for mankind, particularly if the trend continues. The earth's ocean, which produces half of the oxygen we breathe and absorbs 30 per cent of human-generated carbon dioxide, is equivalent to its heart and lungs. This study shows worrying signs of ill-health. It's as if the earth has been smoking two packs of cigarettes a day!,' he added. 'We are entering a period in which the ocean services upon which humanity depends are undergoing massive change and in some cases beginning to fail', he added. The 'fundamental and comprehensive' changes to marine life identified in the report include rapidly warming and acidifying oceans, changes in water circulation and expansion of dead zones within the ocean depths. These are driving major changes in marine ecosystems: less abundant coral reefs, sea grasses and mangroves (important fish nurseries); fewer, smaller fish; a breakdown in food chains; changes in the distribution of marine life; and more frequent diseases and pests among marine organisms. Study co-author John F Bruno, associate professor in marine science at The University of North Carolina, says greenhouse gas emissions are modifying many physical and geochemical aspects of the planet's oceans, in ways 'unprecedented in nearly a million years'. 'This is causing fundamental and comprehensive changes to the way marine ecosystems function,' Bruno warned, according to a GCI release. These findings were published in Science
Extinction – Morgan

Global warming will cause extinction -- scientific consensus that it’s real and anthropogenic.
Morgan, 2009
[Dennis Ray, Professor of Current Affairs @ Hankuk University of Foreign Studies, South Korea, “World on fire: two scenarios of the destruction of human civilization and possible extinction of the human race”, Futures, Volume 41, Issue 10, December 2009, Pages 683-693, ScienceDirect]
As horrifying as the scenario of human extinction by sudden, fast-burning nuclear fire may seem, the one consolation is that this future can be avoided within a relatively short period of time if responsible world leaders change Cold War thinking to move away from aggressive wars over natural resources and towards the eventual dismantlement of most if not all nuclear weapons. On the other hand, another scenario of human extinction by fire is one that may not so easily be reversed within a short period of time because it is not a fast-burning fire; rather, a slow burning fire is gradually heating up the planet as industrial civilization progresses and develops globally. This gradual process and course is long-lasting; thus it cannot easily be changed, even if responsible world leaders change their thinking about ‘‘progress’’ and industrial development based on the burning of fossil fuels. The way that global warming will impact humanity in the future has often been depicted through the analogy of the proverbial frog in a pot of water who does not realize that the temperature of the water is gradually rising. Instead of trying to escape, the frog tries to adjust to the gradual temperature change; finally, the heat of the water sneaks up on it until it is debilitated. Though it finally realizes its predicament and attempts to escape, it is too late; its feeble attempt is to no avail— and the frog dies. Whether this fable can actually be applied to frogs in heated water or not is irrelevant; it still serves as a comparable scenario of how the slow burning fire of global warming may eventually lead to a runaway condition and take humanity by surprise. Unfortunately, by the time the politicians finally all agree with the scientific consensus that global warming is indeed human caused, its development could be too advanced to arrest; the poor frog has become too weak and enfeebled to get himself out of hot water. The Intergovernmental Panel of Climate Change (IPCC) was established in 1988 by the WorldMeteorological Organization (WMO) and the United Nations Environmental Programme to ‘‘assess on a comprehensive, objective, open and transparent basis the scientific, technical and socio-economic information relevant to understanding the scientific basis of risk of humaninduced climate change, its potential impacts and options for adaptation and mitigation.’’[16]. Since then, it has given assessments and reports every six or seven years. Thus far, it has given four assessments.13 With all prior assessments came attacks fromsome parts of the scientific community, especially by industry scientists, to attempt to prove that the theory had no basis in planetary history and present-day reality; nevertheless, as more andmore research continually provided concrete and empirical evidence to confirm the global warming hypothesis, that it is indeed human-caused, mostly due to the burning of fossil fuels, the scientific consensus grew stronger that human induced global warming is verifiable. As a matter of fact, according to Bill McKibben [17], 12 years of ‘‘impressive scientific research’’ strongly confirms the 1995 report ‘‘that humans had grown so large in numbers and especially in appetite for energy that they were now damaging the most basic of the earth’s systems—the balance between incoming and outgoing solar energy’’; ‘‘. . . their findings have essentially been complementary to the 1995 report – a constant strengthening of the simple basic truth that humans were burning too much fossil fuel.’’ [17]. Indeed, 12 years later, the 2007 report not only confirms global warming, with a stronger scientific consensus that the slow burn is ‘‘very likely’’ human caused, but it also finds that the ‘‘amount of carbon in the atmosphere is now increasing at a faster rate even than before’’ and the temperature increases would be ‘‘considerably higher than they have been so far were it not for the blanket of soot and other pollution that is temporarily helping to cool the planet.’’ [17]. Furthermore, almost ‘‘everything frozen on earth is melting. Heavy rainfalls are becoming more common since the air is warmer and therefore holds more water than cold air, and ‘cold days, cold nights and frost have become less frequent, while hot days, hot nights, and heat waves have become more frequent.’’ [17]. Unless drastic action is taken soon, the average global temperature is predicted to rise about 5 degrees this century, but it could rise as much as 8 degrees. As has already been evidenced in recent years, the rise in global temperature is melting the Arctic sheets. This runaway polar melting will inflict great damage upon coastal areas, which could be much greater than what has been previously forecasted. However, what is missing in the IPCC report, as dire as it may seem, is sufficient emphasis on the less likely but still plausible worst case scenarios, which could prove to have the most devastating, catastrophic consequences for the long-term future of human civilization. In other words, the IPCC report places too much emphasis on a linear progression that does not take sufficient account of the dynamics of systems theory, which leads to a fundamentally different premise regarding the relationship between industrial civilization and nature. As a matter of fact, as early as the 1950s, Hannah Arendt [18] observed this radical shift of emphasis in the human-nature relationship, which starkly contrasts with previous times because the very distinction between nature and man as ‘‘Homo faber’’ has become blurred, as man no longer merely takes from nature what is needed for fabrication; instead, he now acts into nature to augment and transform natural processes, which are then directed into the evolution of human civilization itself such that we become a part of the very processes that we make. The more human civilization becomes an integral part of this dynamic system, the more difficult it becomes to extricate ourselves from it. As Arendt pointed out, this dynamism is dangerous because of its unpredictability. Acting into nature to transform natural processes brings about an . . . endless new change of happenings whose eventual outcome the actor is entirely incapable of knowing or controlling beforehand. The moment we started natural processes of our own - and the splitting of the atom is precisely such a man-made natural process -we not only increased our power over nature, or became more aggressive in our dealings with the given forces of the earth, but for the first time have taken nature into the human world as such and obliterated the defensive boundaries between natural elements and the human artifice by which all previous civilizations were hedged in’’ [18]. So, in as much as we act into nature, we carry our own unpredictability into our world; thus, Nature can no longer be thought of as having absolute or iron-clad laws. We no longer know what the laws of nature are because the unpredictability of Nature increases in proportion to the degree by which industrial civilization injects its own processes into it; through selfcreated, dynamic, transformative processes, we carry human unpredictability into the future with a precarious recklessness that may indeed end in human catastrophe or extinction, for elemental forces that we have yet to understand may be unleashed upon us by the very environment that we experiment with. Nature may yet have her revenge and the last word, as the Earth and its delicate ecosystems, environment, and atmosphere reach a tipping point, which could turn out to be a point of no return. This is exactly the conclusion reached by the scientist, inventor, and author, James Lovelock. The creator of the wellknown yet controversial Gaia Theory, Lovelock has recently written that it may be already too late for humanity to change course since climate centers around the world, . . . which are the equivalent of the pathology lab of a hospital, have reported the Earth’s physical condition, and the climate specialists see it as seriously ill, and soon to pass into a morbid fever that may last as long as 100,000 years. I have to tell you, as members of the Earth’s family and an intimate part of it, that you and especially civilisation are in grave danger. It was ill luck that we started polluting at a time when the sun is 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. We are responsible and will suffer the consequences: as the century progresses, the temperature will rise 8 degrees centigrade in temperate regions and 5 degrees in the tropics. Much of the tropical land mass will become scrub and desert, and will no longer serve for regulation; this adds to the 40 per cent of the Earth’s surface we have depleted to feed ourselves. . . . Curiously, aerosol pollution of the northern hemisphere reduces global warming by reflecting sunlight back to space. 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, and before this century is over billions of us will die and the few breeding pairs of people that survive will be in the Arctic where the climate remains tolerable. [19] Moreover, Lovelock states that the task of trying to correct our course is hopelessly impossible, for we are not in charge. It is foolish and arrogant to think that we can regulate the atmosphere, oceans and land surface in order to maintain the conditions right for life. It is as impossible as trying to regulate your own temperature and the composition of your blood, for those with ‘‘failing kidneys know the never-ending daily difficulty of adjusting water, salt and protein intake. The technological fix of dialysis helps, but is no replacement for living healthy kidneys’’ [19]. Lovelock concludes his analysis on the fate of human civilization and Gaia by saying that we will do ‘‘our best to survive, but sadly I cannot see the United States 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’’ [19]. Lovelock’s forecast for climate change is based on a systems dynamics analysis of the interaction between humancreated processes and natural processes. It is a multidimensional model that appropriately reflects the dynamism of industrial civilization responsible for climate change. For one thing, it takes into account positive feedback loops that lead to ‘‘runaway’’ conditions. This mode of analysis is consistent  with recent research on how ecosystems suddenly disappear. A 2001 article in Nature, based on a scientific study by an international consortium, reported that changes in ecosystems are not just gradual but are often sudden and catastrophic [20]. Thus, a scientific consensus is emerging (after repeated studies of ecological change) that ‘‘stressed ecosystems, given the right nudge, are capable of slipping rapidly from a seemingly steady state to something entirely different,’’ according to Stephen Carpenter, a limnologist at the University of Wisconsin-Madison (who is also a co-author of the report). Carpenter continues, ‘‘We realize that there is a common pattern we’re seeing in ecosystems around the world, . . . Gradual changes in vulnerability accumulate and eventually you get a shock to the system - a flood or a drought - and, boom, you’re over into another regime. It becomes a self-sustaining collapse.’’ [20]. If ecosystems are in fact mini-models of the system of the Earth, as Lovelock maintains, then we can expect the same kind of behavior. As Jonathon Foley, a UW-Madison climatologist and another co-author of the Nature report, puts it, ‘‘Nature isn’t linear. Sometimes you can push on a system and push on a system and, finally, you have the straw that breaks the camel’s back.’’ Also, once the ‘‘flip’’ occurs, as Foley maintains, then the catastrophic change is ‘‘irreversible.’’ [20]. When we expand this analysis of ecosystems to the Earth itself, it’s frightening. What could be the final push on a stressed system that could ‘‘break the camel’s back?’’ Recently, another factor has been discovered in some areas of the arctic regions, which will surely compound the problem of global ‘‘heating’’ (as Lovelock calls it) in unpredictable and perhaps catastrophic ways. This disturbing development, also reported in Nature, concerns the permafrost that has locked up who knows how many tons of the greenhouse gasses, methane and carbon dioxide. Scientists are particularly worried about permafrost because, as it thaws, it releases these gases into the atmosphere, thus, contributing and accelerating global heating. It is a vicious positive feedback loop that compounds the prognosis of global warming in ways that could very well prove to be the tipping point of no return. Seth Borenstein of the Associated Press describes this disturbing positive feedback loop of permafrost greenhouse gasses, as when warming ‘‘. already under way thaws permafrost, soil that has been continuously frozen for thousands of years. Thawed permafrost releases methane and carbon dioxide. Those gases reach the atmosphere and help trap heat on Earth in the greenhouse effect. The trapped heat thaws more permafrost and so on.’’ [21]. The significance and severity of this problem cannot be understated since scientists have discovered that ‘‘the amount of carbon trapped in this type of permafrost called ‘‘yedoma’’ is much more prevalent than originally thought and may be 100 times [my emphasis] the amount of carbon released into the air each year by the burning of fossil fuels’’ [21]. Of course, it won’t come out all at once, at least by time as we commonly reckon it, but in terms of geological time, the ‘‘several decades’’ that scientists say it will probably take to come out can just as well be considered ‘‘all at once.’’ Surely, within the next 100 years, much of the world we live in will be quite hot and may be unlivable, as Lovelock has predicted. Professor Ted Schuur, a professor of ecosystem ecology at the University of Florida and co-author of the study that appeared in Science, describes it as a ‘‘slow motion time bomb.’’ [21]. Permafrost under lakes will be released as methane while that which is under dry ground will be released as carbon dioxide. Scientists aren’t sure which is worse. Whereas methane is a much more powerful agent to trap heat, it only lasts for about 10 years before it dissipates into carbon dioxide or other chemicals. The less powerful heat-trapping agent, carbon dioxide, lasts for 100 years [21]. Both of the greenhouse gasses present in permafrost represent a global dilemma and challenge that compounds the effects of global warming and runaway climate change. The scary thing about it, as one researcher put it, is that there are ‘‘lots of mechanisms that tend to be self-perpetuating and relatively few that tend to shut it off’’ [21].14 In an accompanying AP article, Katey Walters of the University of Alaska at Fairbanks describes the effects as ‘‘huge’’ and, unless we have a ‘‘major cooling,’’ - unstoppable [22]. Also, there’s so much more that has not even been discovered yet, she writes: ‘‘It’s coming out a lot and there’s a lot more to come out.’’ [22]. 4. Is it the end of human civilization and possible extinction of humankind? What Jonathon Schell wrote concerning death by the fire of nuclear holocaust also applies to the slow burning death of global warming: Once we learn that a holocaust might lead to extinction, we have no right to gamble, because if we lose, the game will be over, and neither we nor anyone else will ever get another chance. Therefore, although, scientifically speaking, there is all the difference in the world between the mere possibility that a holocaust will bring about extinction and the certainty of it, morally they are the same, and we have no choice but to address the issue of nuclear weapons as though we knew for a certainty that their use would put an end to our species [23].15 When we consider that beyond the horror of nuclear war, another horror is set into motion to interact with the subsequent nuclear winter to produce a poisonous and super heated planet, the chances of human survival seem even smaller. Who knows, even if some small remnant does manage to survive, what the poisonous environmental conditions would have on human evolution in the future. A remnant of mutated, sub-human creatures might survive such harsh conditions, but for all purposes, human civilization has been destroyed, and the question concerning human extinction becomes moot. Thus, we have no other choice but to consider the finality of it all, as Schell does: ‘‘Death lies at the core of each person’s private existence, but part of death’s meaning is to be found in the fact that it occurs in a biological and social world that survives.’’ [23].16 But what if the world itself were to perish, Schell asks. Would not it bring about a sort of ‘‘second death’’ – the death of the species – a possibility that the vast majority of the human race is in denial about? Talbot writes in the review of Schell’s book that it is not only the ‘‘death of the species, not just of the earth’s population on doomsday, but of countless unborn generations. They would be spared literal death but would nonetheless be victims . . .’’ [23]. That is the ‘‘second death’’ of humanity – the horrifying, unthinkable prospect that there are no prospects – that there will be no future. In the second chapter of Schell’s book, he writes that since we have not made a positive decision to exterminate ourselves but instead have ‘‘chosen to live on the edge of extinction, periodically lunging toward the abyss only to draw back at the last second, our situation is one of uncertainty and nervous insecurity rather than of absolute hopelessness.’’ [23].17 In other words, the fate of the Earth and its inhabitants has not yet been determined. Yet time is not on our side. Will we relinquish the fire and our use of it to dominate the Earth and each other, or will we continue to gamble with our future at this game of Russian roulette while time increasingly stacks the cards against our chances of survival?

Extinction – Tickell 

Warming from fossil fuels causes extinction

Tickell 8 (Oliver, Environmental Researcher, The Guardian, August 11, http://www.guardian.co.uk/commentisfree/2008/aug/11/climatechange, JMB, accessed 6-23-11)

We need to get prepared for four degrees of global warming, Bob Watson told the Guardian last week. At first sight this looks like wise counsel from the climate science adviser to Defra. But the idea that we could adapt to a 4C rise is absurd and dangerous. Global warming on this scale would be a catastrophe that would mean, in the immortal words that Chief Seattle probably never spoke, "the end of living and the beginning of survival" for humankind. Or perhaps the beginning of our extinction.  The collapse of the polar ice caps would become inevitable, bringing long-term sea level rises of 70-80 metres. All the world's coastal plains would be lost, complete with ports, cities, transport and industrial infrastructure, and much of the world's most productive farmland. The world's geography would be transformed much as it was at the end of the last ice age, when sea levels rose by about 120 metres to create the Channel, the North Sea and Cardigan Bay out of dry land. Weather would become extreme and unpredictable, with more frequent and severe droughts, floods and hurricanes. The Earth's carrying capacity would be hugely reduced. Billions would undoubtedly die.  Watson's call was supported by the government's former chief scientific adviser, Sir David King, who warned that "if we get to a four-degree rise it is quite possible that we would begin to see a runaway increase". This is a remarkable understatement. The climate system is already experiencing significant feedbacks, notably the summer melting of the Arctic sea ice. The more the ice melts, the more sunshine is absorbed by the sea, and the more the Arctic warms. And as the Arctic warms, the release of billions of tonnes of methane – a greenhouse gas 70 times stronger than carbon dioxide over 20 years – captured under melting permafrost is already under way.  To see how far this process could go, look 55.5m years to the Palaeocene-Eocene Thermal Maximum, when a global temperature increase of 6C coincided with the release of about 5,000 gigatonnes of carbon into the atmosphere, both as CO2 and as methane from bogs and seabed sediments. Lush subtropical forests grew in polar regions, and sea levels rose to 100m higher than today. It appears that an initial warming pulse triggered other warming processes. Many scientists warn that this historical event may be analogous to the present: the warming caused by human emissions could propel us towards a similar hothouse Earth 

Extinction – Brown 

Warming expands on itself and risk extinction

Brown, 08  
(Lester E. Brown, Director and Founder of the global institute of Environment in the U.S “Plan B 3.0: Mobilizing to Save Civilization”, http://www.earth-policy.org/images/uploads/book_files/pb3book.pdf, published in 2008 by the Earth Policy Institute, p. 66)

Beyond what is already happening, the world faces a risk that some of the feedback mechanisms will begin to kick in, further accelerating  the warming process. Scientists who once thought that the Arctic Ocean could be free of ice during the summer by  2100 now see it occurring by 2030. Even this could turn out to be a conservative estimate.78   This is of particular concern to scientists because of the albedo effect, where the replacement of highly reflective sea ice with darker open water greatly increases  heat absorbed from sunlight. This, of course, has the potential to further accelerate the melting of the Greenland ice sheet.   A second feedback loop of concern is the melting of permafrost. This would release billions of tons of  carbon, some as methane, a potent greenhouse gas with a global warming effect per ton 25 times that of carbon dioxide.79   The risk facing humanity is that climate change could spiral out of control and it will no longer be possible to arrest  trends such as ice melting and rising sea level. At this point, the future of civilization would be at risk.   This combination of melting glaciers, rising seas, and their effects on food security and low-lying coastal  cities could overwhelm the capacity of governments to cope. Today it is largely weak states that begin to  deteriorate under the pressures of mounting environmental stresses. But the changes just described could  overwhelm even the strongest of states. Civilization itself could begin to unravel under these extreme stresses. 
Extinction – Burke 

Warming causes extinction

Burke '8 (Sharon, sr fellow and dir of the energy security project at the Center for a New American Security, Chapter 6 of Climatic Cataclysm: The Foreign Policy and National Security Implications of Climate Change, edited by Kurt Campbell, p 157-165) 

At the same time, however, the implications of both trends for human society and survival raise the stakes; it is crucial to try to understand what the future might look like in one hundred years in order to act accordingly today.  This scenario, therefore, builds a picture of the plausible effects of catastrophic climate change, and the implications for national security, on the basis of what we know about the past and the present. The purpose is not to "one up" the previous scenarios in awfulness, but rather to attempt to imagine the unimaginable future that is, after all, entirely plausible.  Assumed Climate Effects of the Catastrophic Scenario.  In the catastrophic scenario, the year 2040 marks an important tipping point. Large-scale, singular events of abrupt climate change will start occurring, greatly exacerbated by the collapse of the Atlantic meridional overturning circulation (MOC), which is believed to play and important role in regulating global climate, particularly in Europe.8 There will be a rapid loss of polar ice, a sudden rise in sea levels, totaling 2 meters (6.6 feet), and a temperature increase of almost 5.6°C (10.1°F) by 2095.  Developing countries, particularly those at low latitudes and those reliant on subsistence, rain-fed farming, will be hardest and earliest hit.  All nations, however, will find it difficult to deal with the unpredictable, abrupt, and severe nature of climate change after 2040. These changes will be difficult to anticipate, and equally difficult to mitigate or recover from, particularly as they will recur, possibly on a frequent basis. First, the rise in temperatures alone will present a fundamental challenge for human health. Indeed, even now, about 250 people die of heatstroke every year in the United States. In a prolonged heat wave in 1980, more than 10,000 people died of heat-related illnesses, and between 5,000 and 10,00 in 1988.9 In 2003, record heat waves in Europe, with temperatures in Paris hitting 40.4°C (104.7°F) and 47.3°C (116.3°F) in parts of Portugal, are estimated to have cost more than 37,000 lives; in the same summer there were at least 2,000 heat-related deaths in India. Average temperatures will increase in most regions, and the western United States, southern Europe, and southern Australia will be particularly vulnerable to prolonged heat spells. The rise in temperatures will complicated daily life around the world. In Washington, D.C., the average summer temperature is in the low 30s C (high 80s F), getting as high as 40°C (104°F).  With a 5.6°C (10.1°F) increase, that could mean temperatures as high as 45.6°C (114.5°F).  In New Delhi, summer temperatures can reach 45°C (113°F) already, opening the possibility of new highs approaching sO.sOC (123°F). In general, the level of safe exposure is considered to be about 38°C (lOO°F); at hotter temperatures, activity has to be limited and the very old and the very young are especially vulnerable to heat-related ill​ness and mortality. Sudden shifts in temperature, which are expected in this scenario, are particularly lethal.  As a result of higher temperatures and lower, unpredictable precipitation, severe and persistent wildfires will become more common, freshwater will be more scarce, and agricultural productivity will fall, particularly in Southern Europe and the Mediterranean, and the western United States. The World Health Organization estimates that water scarcity already affects two- fifths of the world population-s-some 2.6 billion people. In this scenario, half the world population will experience persistent water scarcity. Regions that depend on annual snowfall and glaciers for water lose their supply; hardest hit will be Central Asia, the Andes, Europe, and western North America. Some regions may become uninhabitable due to lack of water: the Mediter​ranean, much of Central Asia, northern Mexico, and South America. The southwestern United States will lose its current sources of fresh water, but that may be mitigated by an increase in precipitation due to the MOC col​lapse, though precipitation patterns may be irregular. Regional water scarcity will also be mitigated by increases in precipitation in East Africa and East and Southeast Asia, though the risk of floods will increase. The lack of rainfall will also threaten tropical forests and their dependent species with extinction.  Declining agricultural productivity will be an acute challenge. The heat, together with shifting and unpredictable precipitation patterns and melting glaciers, will dry out many areas, including today's grain-exporting regions. The largest decreases in precipitation will be in North Africa, the Middle East, Cen tral America, the Caribbean, and northeastern South America, including Amazonia. The World Food Program estimates that nearly 1 billion people suffer from chronic hunger today, almost 15 million of them refugees from conflict and natural disasters. According to the World Food Program, "More than nine out of ten of those who die I of chronic hunger] are simply trapped by poverty in remote rural areas or urban slums. They do not make the news. They just die." Mortality rates from hunger and lack of water will skyrocket over the next century, and given all that wiII be happening, that will probably not make the news, either--people will just die.  Over the next one hundred years, the "breadbasket" regions of the world will shift northward. Consequently, formerly subarctic regions will be able to support farming, but these regions' traditionally small human populations and lack of infrastructure, including roads and utilities, will make the dra​matic expansion of agriculture a challenge. Moreover, extreme year-to-year climate variability may make sustainable agriculture unlikely, at least on the scale needed. Northwestern Europe, too, will see shorter growing seasons and declining crop yields because it will actually experience colder winters, due to the collapse of the MOC.  At the same time that the resource base to support humanity is shrinking, there will be less inhabitable land. Ten percent of the world population now lives in low-elevation coastal zones (all land contiguous with the coast that is 10 meters or less in elevation) that will experience sea level rises of 6.6 feet (2 meters) in this scenario and 9.8 feet (3 meters) in the North Atlantic, given the loss of the MOC. Most major cities at or near sea level have some kind of flood protection, so high tides alone will not lead to the inundation of these cities. Consider, however, that the combined effects of more frequent and severe weather events and higher sea levels could well lead to increased flood​ing from coastal storms and coastal erosion. In any case, there will be saltwa​ter intrusion into coastal water supplies, rising water tables, and the loss of coastal and upstream wetlands, with impacts on fisheries.  The rise could well occur in several quick pulses, with relatively stable peri​ods in between, which will complicate planning and adaptation and make any kind of orderly or managed evacuation unlikely. Inundation plus the combined effects of higher sea levels and more frequent tropical storms may leave many large coastal cities uninhabitable, including the largest American cities, New York City and Los Angeles, focal points for the national economy with a combined total of almost 33 million people in their metropolitan areas today. Resettling coastal populations will be a crippling challenge, even for the United States.  Sea level rises also will affect food security. Significant fertile deltas will become largely uncultivable because of inundation and more frequent and higher storm surges that reach farther inland. Fisheries and marine eco​systems, particularly in the North Atlantic, will collapse.  Locally devastating weather events will be the new norm for coastal and mid-latitude locations-wind and flood damage will be much more intense.  There will be frequent losses of life, property, and infrastructure-and this will happen every year. Although water scarcity and food security will dis​proportionately affect poor countries-they already do-extreme weather events will be more or less evenly distributed around the world. Regions affected by tropical storms, including typhoons and hurricanes, will include all three coasts of the United States; all of Mexico and Central America; the Caribbean islands; East, Southeast and South Asia; and many South Pacific and Indian Ocean islands. Recent isolated events when coastal storms made landfall in the South Atlantic, Europe, and the Arabian Sea in the last few years suggest that these regions will also experience a rise in the incidence of extreme storms.  In these circumstances, there will be an across-the-board decline in human development indicators. Life spans will shorten, incomes will drop, health will deteriorate-including as a result of proliferating diseases-infant mortality will rise, and there will be a decline in personal freedoms as states fall to anocracy (a situation where central authority in a state is weak or non​existent and power has devolved to more regional or local actors, such as tribes) and autocracy.  The Age of Survival: Imagining the Unimaginable Future  If New Orleans is one harbinger of the future, Somalia is another. With a weak and barely functional central government that does not enjoy the trust and confidence of the public, the nation has descended into clan warfare. Mortality rates for combatants and noncombatants are high. Neighboring Ethiopia has intervened, with troops on the ground in Mogadishu and else​where, a small African Union peacekeeping force is present in the country, and the United States has conducted military missions in Somalia within the last year, including air strikes aimed at terrorist groups that the United States government has said are finding safe haven in the chaos." In a July 2007 report, the UN Monitoring Group on Somalia reported that the nation is "lit​erally awash in arms" and factional groups are targeting not only all combat​ants in the country but also noncombatants, including aid groups.  Drought is a regular feature of life in Somalia that even in the best of times has been difficult to deal with. These are bad times, indeed, for Somalia, and the mutually reinforcing cycle of drought, famine, and conflict has left some 750,000 Somalis internally displaced and about 1.5 million people-17 per​cent of the population-in dire need of humanitarian relief. The relief is dif​ficult to provide, however, given the lawlessness and violence consuming the country. For example, nearly all food assistance to Somalia is shipped by sea, but with the rise of piracy, the number of vessels willing to carry food to the country fell by 50 percent in 2007.u Life expectancy is forty-eight years, infant mortality has skyrocketed, and annual per capita GDP is estimated to be about six hundred dollars. The conflict has also had a negative effect on the stability of surrounding nations.  In the catastrophic climate change scenario, situations like that in Soma​lia will be commonplace: there will be a sharp rise in failing and failed states and therefore in intrastate war. According to International Alert, there are forty-six countries, home to 2,7 billion people, at a high risk of violent con​flict as a result of climate change. The group lists an additional fifty-six nations, accounting for another 1.2 billion people, that will have difficulty dealing with climate change, given other challenges. 12 Over the next hundred years, in a catastrophic future, that means there are likely to be at least 102 failing and failed states, consumed by internal conflict, spewing desperate refugees, and harboring and spawning violent extremist movements. More​over, nations all over the world will be destabilized as a result, either by the crisis on their borders or the significant numbers of refugees and in some cases armed or extremist groups migrating into their territories.  Over the course of the century, this will mean a collapse of globalization and transnational institutions and an increase in all types of conflict-most dramatically, intrastate and asymmetric. The global nature of the conflicts and the abruptness of the climate effects will challenge the ability of govern​ments all over the world to respond to the disasters, mitigate the effects, or to contain the violence along their borders. There will be civil unrest in every nation as a result of popular anger toward governments, scapegoating of migrant and minority populations, and a rise in charismatic end-of-days cults, which will deepen a sense of hopelessness as these cults tend to see no end to misery other than extinction followed by divine salvation.  Given that the failing nations account for half of the global population, this will also be a cataclysmic humanitarian disaster, with hundreds of mil​lions of people dying from climate effects and conflict, totally overwhelming the ability of international institutions and donor nations to respond. This failure of the international relief system will be total after 2040 as donor nations are forced to turn their resources inward. There will be a worldwide economic depression and a reverse in the gains in standards of living made in the twentieth and early twenty-first centuries.  At the same time, the probability of conflict between nations will rise.  Although global interstate resource wars are generally unlikely;" simmering conflicts between nations, such as that between India and Pakistan, are likely to boil over, particularly if both nations are failing. Both India and Pakistan, of course, have nuclear weapons, and a nuclear exchange is possible, perhaps likely, either by failing central governments or by extremist and ethnic groups that seize control of nuclear weapons. There will also be competition for the Arctic region, where natural resources, including oil and arable land, will be increasingly accessible and borders are ill defined. It is possible that agreements over Arctic territories will be worked out among Russia, Canada, Norway, the United States, Iceland, and Denmark in the next two decades, before the truly catastrophic climate effects manifest themselves in those nations. If not, there is a strong probability of conflict over the Arctic, pos​sibly even armed conflict. In general, though, nations will be preoccupied with maintaining internal stability and will have difficulty mustering the resources for war. Indeed, the greater danger is that states will fail to muster the resources for interstate cooperation.  Finally, all nations are likely to experience violent conflict as a result of migration patterns. There will be increasingly few arable parts of the world, and few nations able to respond to climate change effects, and hundreds of millions of desperate people looking for a safe haven-a volatile mix. This will cause considerable unrest in the United States, Canada, Europe, and Russia, and will likely involve inhumane border control practices.  Imagining what this will actually mean at a national level is disheartening. For the United States, coastal cities in hurricane alley along the Gulf Coast will have to be abandoned, possibly as soon as the first half of the century, certainly by the end of the century. New Orleans will obviously be first, but Pascagoula and Bay St. Louis, Mississippi, and Houston and Beaumont, Texas, and other cities will be close behind. After the first couple of episodes of flooding and destructive winds, starting with Hurricanes Katrina and Rita in 2005, the cities will be partially rebuilt; the third major incident will make it clear that the risk of renewed destruction is too high to justify the cost of reconstruction. The abandonment of oil and natural gas production facilities in the Gulf region will push the United States into a severe recession or even depression, probably before the abrupt climate effects take hold in 2040. Mex​ico's economy will be devastated, which will increase illegal immigration into the United States.  Other major U.S. cities are likely to become uninhabitable after 2040, including New York City and Los Angeles, with a combined metropolitan population of nearly 33 million people. Resettling these populations will be a massive challenge that will preoccupy the United States, cause tremen​dous popular strife, and absorb all monies, including private donations, which would have previously gone to foreign aid. The United States, Canada, China, Europe, and Japan will have little choice but to become aggressively isolationist, with militarized borders. Given how dependent all these nations are on global trade, this will provoke a deep, persistent eco​nomic crisis. Standards of living across the United States will fall dramatically, which will provoke civil unrest across the country. The imposition of martial law is a possibility. Though the poor and middle class will be hit the hardest, no one will be immune. The fact that wealthier Americans will be able to manage the effects better, however, will certainly provoke resent​ment and probably violence and higher crime rates. Gated communities are likely to be commonplace. Finally, the level of popular anger toward the United States, as the leading historical contributor to climate change, will be astronomical. There will be an increase in asymmetric attacks on the American homeland.  India will cease to function as a nation, but before this occurs, Pakistan and Bangladesh will implode and help spur India's demise. This implosion will start with prolonged regional heat waves, which will quietly kill hundreds of thousands of people. It will not immediately be apparent that these are cli​mate change casualties. Massive agricultural losses late in the first half of the century, along with the collapse of fisheries as a result of sea level rise, rising oceanic temperatures, and hypoxic conditions, will put the entire region into a food emergency  At first, the United States, Australia, China, New Zealand, and the Nordic nations will be able to coordinate emergency food aid and work with Indian scientists to introduce drought- and saltwater-resistant plant species. Millions of lives will be saved, and India will be stabilized for a time. But a succession of crippling droughts and heat waves in all of the donor nations and the inundation of several populous coastal cities will force these nations to concentrate on helping their own populations. The World Food Program and other international aid agencies will first have trouble operating in increasingly violent areas, and then, as donations dry up, will cease operations. Existing internal tensions in India will explode in the latter half of the century, as hundreds of millions of starving people begin to move, trying to find a way to survive. As noted above, a nuclear exchange between either the national governments or subnational groups in the region is possi​ble and perhaps even likely.  By mid-century, communal genocide will rage unchecked in several African states, most notably Sudan and Senegal, where agriculture will com​pletely collapse and the populations will depend on food imports. Both nations will be covered with ghost towns, where entire populations have either perished or fled; this will increasingly be true across Africa, South Asia, Central Asia, Central America, the Caribbean, South America, and Southeast Asia.  Europe will have the oddity of having to deal with far colder winters, given the collapse of the MOC, which will compromise agricultural productivity.  

Extinction – Henderson 

Causes extinction

Henderson 06.  (Bill, “Runaway Global Warming – Denial”, CounterCurrents, August 19, countercurrents.org/cc-henderson190806.htm)
The scientific debate about human induced global warming is over but policy makers - let alone the happily shopping general public - still seem to not understand the scope of the impending tragedy. Global warming isn't just warmer temperatures, heat waves, melting ice and threatened polar bears. Scientific understanding increasingly points to runaway global warming leading to human extinction. If impossibly Draconian security measures are not immediately put in place to keep further emissions of greenhouse gases out of the atmosphere we are looking at the death of billions, the end of civilization as we know it and in all probability the end of man's several million year old existence, along with the extinction of most flora and fauna beloved to man in the world we share. Runaway global warming: there are 'carbon bombs': carbon in soils, carbon in warming temperate and boreal forests and in a drought struck Amazon, methane in Arctic peat bogs and in methane hydrates melting in warming ocean waters. For several decades it has been hypothesized that rising temperatures from increased greenhouse gases in the atmosphere due to burning fossil fuels could be releasing some of and eventually all of these stored carbon stocks to add substantually more potent greenhouse gases to the atmosphere.. Given time lags of 30-50 years, we might have already put enough extra greenhouse gases into the atmosphere to have crossed a threshold to these bombs exploding, their released greenhouse gases leading to ever accelerating global warming with future global temperatures maybe tens of degrees higher than our norms of human habitation and therefor extinction or very near extinction of humanity.

***Warming Bad Impacts***

Yes Impact – Only Existential Risk

Warming is the only existential risk

Deibel ’07—Prof IR @ National War College (Terry, “Foreign Affairs Strategy: Logic for American Statecraft,” Conclusion: American Foreign Affairs Strategy Today)
Finally, there is one major existential threat to American security (as well as prosperity) of a nonviolent nature, which, though far in the future, demands urgent action. It is the threat of global warming to the stability of the climate upon which all earthly life depends. Scientists worldwide have been observing the gathering of this threat for three decades now, and what was once a mere possibility has passed through probability to near certainty. Indeed not one of more than 900 articles on climate change published in refereed scientific journals from 1993 to 2003 doubted that anthropogenic warming is occurring. “In legitimate scientific circles,” writes Elizabeth Kolbert, “it is virtually impossible to find evidence of disagreement over the fundamentals of global warming.” Evidence from a vast international scientific monitoring effort accumulates almost weekly, as this sample of newspaper reports shows: an international panel predicts “brutal droughts, floods and violent storms across the planet over the next century”; climate change could “literally alter ocean currents, wipe away huge portions of Alpine Snowcaps and aid the spread of cholera and malaria”; “glaciers in the Antarctic and in Greenland are melting much faster than expected, and…worldwide, plants are blooming several days earlier than a decade ago”; “rising sea temperatures have been accompanied by a significant global increase in the most destructive hurricanes”; “NASA scientists have concluded from direct temperature measurements that 2005 was the hottest year on record, with 1998 a close second”; “Earth’s warming climate is estimated to contribute to more than 150,000 deaths and 5 million illnesses each year” as disease spreads; “widespread bleaching from Texas to Trinidad…killed broad swaths of corals” due to a 2-degree rise in sea temperatures. “The world is slowly disintegrating,” concluded Inuit hunter Noah Metuq, who lives 30 miles from the Arctic Circle. “They call it climate change…but we just call it breaking up.” From the founding of the first cities some 6,000 years ago until the beginning of the industrial revolution, carbon dioxide levels in the atmosphere remained relatively constant at about 280 parts per million (ppm). At present they are accelerating toward 400 ppm, and by 2050 they will reach 500 ppm, about double pre-industrial levels. Unfortunately, atmospheric CO2 lasts about a century, so there is no way immediately to reduce levels, only to slow their increase, we are thus in for significant global warming; the only debate is how much and how serous the effects will be. As the newspaper stories quoted above show, we are already experiencing the effects of 1-2 degree warming in more violent storms, spread of disease, mass die offs of plants and animals, species extinction, and threatened inundation of low-lying countries like the Pacific nation of Kiribati and the Netherlands at a warming of 5 degrees or less the Greenland and West Antarctic ice sheets could disintegrate, leading to a sea level of rise of 20 feet that would cover North Carolina’s outer banks, swamp the southern third of Florida, and inundate Manhattan up to the middle of Greenwich Village. Another catastrophic effect would be the collapse of the Atlantic thermohaline circulation that keeps the winter weather in Europe far warmer than its latitude would otherwise allow. Economist William Cline once estimated the damage to the United States alone from moderate levels of warming at 1-6 percent of GDP annually; severe warming could cost 13-26 percent of GDP. But the most frightening scenario is runaway greenhouse warming, based on positive feedback from the buildup of water vapor in the atmosphere that is both caused by and causes hotter surface temperatures. Past ice age transitions, associated with only 5-10 degree changes in average global temperatures, took place in just decades, even though no one was then pouring ever-increasing amounts of carbon into the atmosphere. Faced with this specter, the best one can conclude is that “humankind’s continuing enhancement of the natural greenhouse effect is akin to playing Russian roulette with the earth’s climate and humanity’s life support system. At worst, says physics professor Marty Hoffert of New York University, “we’re just going to burn everything up; we’re going to heat the atmosphere to the temperature it was in the Cretaceous when there were crocodiles at the poles, and then everything will collapse.” During the Cold War, astronomer Carl Sagan popularized a theory of nuclear winter to describe how a thermonuclear war between the Untied States and the Soviet Union would not only destroy both countries but possibly end life on this planet. Global warming is the post-Cold War era’s equivalent of nuclear winter at least as serious and considerably better supported scientifically. Over the long run it puts dangers from terrorism and traditional military challenges to shame. It is a threat not only to the security and prosperity to the United States, but potentially to the continued existence of life on this planet

Climate change is irreversible we must err on the side of preventing it 

Cass R. Sunstein—Professor in the Department of Political Science and at the Law School of the University of Chicago—2007 (“Worst-Case Scenarios”, Harvard University Press)

Most worst-case scenarios appear to have an element of irreversibility. Once a species is lost, it is lost forever. The special concern for endangered species stems from the permanence of their loss (outside of Jurassic Park). One of the most serious fears associated with genetically modified organisms is that they might lead to irreversible ecological harm. Because some greenhouse gases stay in the atmosphere for centuries, the problem of climate change may be irreversible, at least for all practical purposes. Transgenic crops can impose irreversible losses too, because they can make pests more resistant to pesticides. If we invest significant wealth in one source of energy and neglect others, we may be effectively stuck forever, or at least for a long time. One objection to capital punishment is that errors cannot be reversed. In ordinary life, our judgments about worst-case scenarios have everything to do with irreversibility. Of course an action may be hard but not impossible to undo, and so there may be a continuum of cases, with different degrees of difficulty in reversing. A marriage can be reversed, but divorce is rarely easy; having a child is very close to irreversible; moving from New York to Paris is reversible, but moving back may be difficult. People often take steps to avoid courses of action that are burdensome rather than literally impossible to reverse. In this light, we might identify an Irreversible Harm Precautionary Principle, applicable to a subset of risks.' As a rough first approximation, the principle says this: Special steps should be taken to avoid irreversible harms, through precautions that go well beyond those that would be taken if irreversibility were not a problem. The general attitude here is "act, then learn," as opposed to the tempting alternative of "wait and learn." In the case of climate change, some people believe that research should be our first line of defense. In their view, we should refuse to commit substantial resources to the problem until evidence of serious harm is unmistakably clear.' But even assuming that the evidence is not so clear, research without action allows greenhouse gas emissions to continue, which might produce risks that are irreversible, or at best difficult and expensive to reverse. For this reason, the best course of action might well be to take precautions now as a way of preserving flexibility for future generations. In the environmental context in general, this principle suggests that regulators should proceed with far more aggressive measures than would otherwise seem justified.

Environmental extinction is irreversible policymakers cannot take the risk based on simple uncertainty over the science

Cerutti, Professor of Political Philosophy at the University of Florence, 2007
(Furio Cerutti, “Global Challenges for Leviathan: A Political Philosophy of Nuclear Weapons and Global Warming.” Lexington Books. p. 31)

The second feature of the impasse is irreversibility, which is peculiar to the worst outcomes of global challenges and to some more ordinary issues of environmental policy as well, for example, the extinction of a species. We cannot completely undo the hole in the ozone layer (it will take decades to re​cover, even if we totally and immediately stop using chlorofluorocarbons); nor can we be confident that, after a large nuclear war, we would be able to reconstruct world society as we did after World War II. Not addressing the global challenges is not a risk that can be taken in the expectation that, if something goes wrong, we pay the price owed and go back to business as usual, or nearly as usual, as happened after Hiroshima and Chemobyl. The difference is-and this is the third aspect of the impasse-even greater, at least with regard to nuclear weapons: if something goes wrong, it could be not just "something," but everything and everyone that is doomed. Among the casualties there would probably be the very actor (humanity as a civilized species) who calculated and decided to take the risk (even if the calculation and decision were actually made by few leading members of our kind, a fact whose relevance we will soon assess). This is a circumstance that is not considered in any theory or philosophy of risk and is rather likely to outmaneuver this altogether. Whoever would counter this argument with reference to an established game like Russian roulette, should bear in mind that in this game 1. the player has something to gain, if s/he wins and does not lose her/his life (money, self-esteem, or social esteem because of her/his "courage"); 2. if s/he kills himself, s/he only kills her/himself and not others (a collective version of the game has not been proposed); 3. others (family, group) could even reap benefit from the money or the fame s/he may leave behind. None of these circumstances or opportunities apply to our risky game with lethal weapons. If we want to preserve our modem ability to rationally take risks, we should not deal with global and ultimate menaces as if they were risks to be taken. There is nothing to be gained by taking them. The unprecedented severity of the possible losses and the uncertainty in which these issues are enveloped request a different approach, which will be looked into in the last three chapters
Yes Impact – Moral Obligation 

The United States has a moral responsibility to act against global warming

Claussen 6 (Eileen, October 5, “Climate Change: The State of The Question and The Search For The Answer”, President of the PEW center for climate change, http://www.pewclimate.org/press_ room/speech_transcripts/stjohns2of2.cfm)
But Africa produces just 2 to 3 percent of worldwide emissions of greenhouse gases. The United States, by contrast, with just 5 percent of the global population, is responsible for more than 20 percent of worldwide emissions. And there is also the issue of cumulative emissions. The fact is that climate change is a problem that has been decades in the making as carbon dioxide and other gases have accumulated in the atmosphere over time. These gases have a long life and can remain in the atmosphere for decades or even centuries. And, in the span of the last century or so, it was the United States and other already developed countries that were producing the lion’s share of these emissions. Looking only at carbon dioxide, the United States was responsible for more than 30 percent of global emissions between 1850 and 2000. The comparable figure for China: just 7 or 8 percent. Even considering the high rates of projected growth in China’s and India’s emissions, the cumulative contributions of developed and developing countries to climate change will not reach parity until sometime between 2030 and 2065. Clearly all of the major emitting countries need to be a part of the solution to climate change. But saying that all of today’s big emitters should be equally responsible for reducing their emissions is like going to a restaurant and having a nice dinner and then running into a friend who joins you for coffee. And, when the check comes, you make your friend who only had the coffee split the cost of the entire dinner. Yes, developing countries need to do their part, but there is no denying that the developed world, including the United States, has a moral and ethical responsibility to act first. We also have a responsibility to help developing nations adapt to a warming world. No matter what we do, some amount of global warming already is built into the climate system. There will be impacts; there already are impacts. And it is people living in poverty in the developing world who will face the most serious consequences. So it really comes down, again, to a question of responsibility. What is our responsibility? And it is not just our responsibility to our fellow man (or woman). There is also our responsibility to the natural world, to the earth. Beyond human societies, the natural world also will suffer from the effects of climate change. In fact, we are already seeing changes in the natural world due to climate change. Coral reefs are at risk because of warmer and more acidic ocean waters. Polar bears are threatened by declines in sea ice. Species already are disappearing because of new diseases connected to climate change. In short, climate change holds the potential of inflicting severe damage on the ecosystems that support all life on earth. So why, then, have we failed to take responsibility? Why has there been such an absence of political will?

Yes Impact – Nuclear War
Global warming is real, feedbacks cause rapid escalation, and it causes population migrations fueling political instability and failed states, escalating to nuclear war and extinction

Kaku 11 Michio Kaku, co-creator of string field theory, a branch of string theory. He received a B.S. (summa cum laude) from Harvard University in 1968 where he came first in his physics class. He went on to the Berkeley Radiation Laboratory at the University of California, Berkeley and received a Ph.D. in 1972. In 1973, he held a lectureship at Princeton University. Michio continues Einstein’s search for a “Theory of Everything,” seeking to unify the four fundamental forces of the universe—the strong force, the weak force, gravity and electromagnetism. He is the author of several scholarly, Ph.D. level textbooks and has had more than 70 articles published in physics journals, covering topics such as superstring theory, supergravity, supersymmetry, and hadronic physics. Professor of Physics — He holds the Henry Semat Chair and Professorship in theoretical physics at the City College of New York, where he has taught for over 25 years. He has also been a visiting professor at the Institute for Advanced Study at Princeton, as well as New York University (NYU). “Physics of the Future” http://213.55.83.52/ebooks/physics/Physics%20of%20the%20Future.pdf Accessed 6/26/12 BJM

By midcentury, the full impact of a fossil fuel economy should be in full swing: global warming. It is now indisputable that the earth is heating up. Within the last century, the earth’s temperature rose 1.3° F, and the pace is accelerating. The signs are unmistakable everywhere we look: The thickness of Arctic ice has decreased by an astonishing 50 percent in just the past fifty years. Much of this Arctic ice is just below the freezing point, floating on water. Hence, it is acutely sensitive to small temperature variations of the oceans, acting as a canary in a mineshaft, an early warning system. Today, parts of the northern polar ice caps disappear during the summer months, and may disappear entirely during summer as early as 2015. The polar ice cap may vanish permanently by the end of the century, disrupting the world’s weather by altering the flow of ocean and air currents around the planet. Greenland’s ice shelves shrank by twenty-four square miles in 2007. This figure jumped to seventy-one square miles in 2008. (If all the Greenland ice were somehow to melt, sea levels would rise about twenty feet around the world.) Large chunks of Antarctica’s ice, which have been stable for tens of thousands of years, are gradually breaking off. In 2000, a piece the size of Connecticut broke off, containing 4,200 square miles of ice. In 2002, a piece of ice the size of Rhode Island broke off the Thwaites Glacier. (If all Antarctica’s ice were to melt, sea levels would rise about 180 feet around the world.) For every vertical foot that the ocean rises, the horizontal spread of the ocean is about 100 feet. Already, sea levels have risen 8 inches in the past century, mainly caused by the expansion of seawater as it heats up. According to the United Nations, sea levels could rise by 7 to 23 inches by 2100. Some scientists have said that the UN report was too cautious in interpreting the data. According to scientists at the University of Colorado’s Institute of Arctic and Alpine Research, by 2100 sea levels could rise by 3 to 6 feet. So gradually the map of the earth’s coastlines will change. Temperatures started to be reliably recorded in the late 1700s; 1995, 2005, and 2010 ranked among the hottest years ever recorded; 2000 to 2009 was the hottest decade. Likewise, levels of carbon dioxide are rising dramatically. They are at the highest levels in 100,000 years. As the earth heats up, tropical diseases are gradually migrating northward. The recent spread of the West Nile virus carried by mosquitoes may be a harbinger of things to come. UN officials are especially concerned about the spread of malaria northward. Usually, the eggs of many harmful insects die every winter when the soil freezes. But with the shortening of the winter season, it means the inexorable spread of dangerous insects northward. CARBONDIOXIDE—GREENHOUSEGAS According to the UN’s Intergovernmental Panel on Climate Change, scientists have concluded with 90 percent confidence that global warming is driven by human activity, especially the production of carbon dioxide via the burning of oil and coal. Sunlight easily passes through carbon dioxide. But as sunlight heats up the earth, it creates infrared radiation, which does not pass back through carbon dioxide so easily. The energy from sunlight cannot escape back into space and is trapped. We also see a somewhat similar effect in greenhouses or cars. The sunlight warms the air, which is prevented from escaping by the glass. Ominously, the amount of carbon dioxide generated has grown explosively, especially in the last century. Before the Industrial Revolution, the carbon dioxide content of the air was 270 parts per million (ppm). Today, it has soared to 387 ppm. (In 1900, the world consumed 150 million barrels of oil. In 2000, it jumped to 28 billion barrels, a 185-fold jump. In 2008, 9.4 billion tons of carbon dioxide were sent into the air from fossil fuel burning and also deforestation, but only 5 billion tons were recycled into the oceans, soil, and vegetation. The remainder will stay in the air for decades to come, heating up the earth.) VISIT TO ICELAND The rise in temperature is not a fluke, as we can see by analyzing ice cores. By drilling deep into the ancient ice of the Arctic, scientists have been able to extract air bubbles that are thousands of years old. By chemically analyzing the air in these bubbles, scientists can reconstruct the temperature and carbon dioxide content of the atmosphere going back more than 600,000 years. Soon, they will be able to determine the weather conditions going back a million years. I had a chance to see this firsthand. I once gave a lecture in Reykjavik, the capital of Iceland, and had the privilege of visiting the University of Iceland, where ice cores are being analyzed. When your airplane lands in Reykjavik, at first all you see is snow and jagged rock, resembling the bleak landscape of the moon. Although barren and forbidding, the terrain makes the Arctic an ideal place to analyze the climate of the earth hundreds of thousands of years ago. When I visited their laboratory, which is kept at freezing temperatures, I had to pass through thick refrigerator doors. Once inside, I could see racks and racks containing long metal tubes, each about an inch and a half in diameter and about ten feet long. Each hollow tube had been drilled deep into the ice of a glacier. As the tube penetrated the ice, it captured samples from snows that had fallen thousands of years ago. When the tubes were removed, I could carefully examine the icy contents of each. At first, all I could see was a long column of white ice. But upon closer examination, I could see that the ice had stripes made of tiny bands of different colors. Scientists have to use a variety of techniques to date them. Some of the ice layers contain markers indicating important events, such as the soot emitted from a volcanic eruption. Since the dates of these eruptions are known to great accuracy, one can use them to determine how old that layer is. These ice cores were then cut in various slices so they could be examined. When I peered into one slice under a microscope, I saw tiny, microscopic bubbles. I shuddered to realize that I was seeing air bubbles that were deposited tens of thousands of years ago, even before the rise of human civilization. The carbon dioxide content within each air bubble is easily measured. But calculating the temperature of the air when the ice was first deposited is more difficult. (To do this, scientists analyze the water in the bubble. Water molecules can contain different isotopes. As the temperature falls, heavier water isotopes condense faster than ordinary water molecules. Hence, by measuring the amount of the heavier isotopes, one can calculate the temperature at which the water molecule condensed.) Finally, after painfully analyzing the contents of thousands of ice cores, these scientists have come to some important conclusions. They found that temperature and carbon dioxide levels have oscillated in parallel, like two roller coasters moving together, in synchronization over many thousands of years. When one curve rises or falls, so does the other. Most important, they found a sudden spike in temperature and carbon dioxide content happening just within the last century. This is highly unusual, since most fluctuations occur slowly over millennia. This unusual spike is not part of this natural heating process, scientists claim, but is a direct indicator of human activity. There are other ways to show that this sudden spike is caused by human activity, and not natural cycles. Computer simulations are now so advanced that we can simulate the temperature of the earth with and without the presence of human activity. Without civilization producing carbon dioxide, we find a relatively flat temperature curve. But with the addition of human activity, we can show that there should be a sudden spike in both temperature and carbon dioxide. The predicted spike fits the actual spike perfectly. Lastly, one can measure the amount of sunlight that lands on every square foot of the earth’s surface. Scientists can also calculate the amount of heat that is reflected into outer space from the earth. Normally, we expect these two amounts to be equal, with input equaling output. But in reality, we find the net amount of energy that is currently heating the earth. Then if we calculate the amount of energy being produced by human activity, we find a perfect match. Hence, human activity is causing the current heating of the earth. Unfortunately, even if we were to suddenly stop producing any carbon dioxide, the gas that has already been released into the atmosphere is enough to continue global warming for decades to come. As a result, by midcentury, the situation could be dire. Scientists have created pictures of what our coastal cities will look like at midcentury and beyond if sea levels continue to rise. Coastal cities may disappear. Large parts of Manhattan may have to be evacuated, with Wall Street underwater. Governments will have to decide which of their great cities and capitals are worth saving and which are beyond hope. Some cities may be saved via a combination of sophisticated dikes and water gates. Other cities may be deemed hopeless and allowed to vanish under the ocean, creating mass migrations of people. Since most of the commercial and population centers of the world are next to the ocean, this could have a disastrous effect on the world economy. Even if some cities can be salvaged, there is still the danger that large storms can send surges of water into a city, paralyzing its infrastructure. For example, in 1992 a huge storm surge flooded Manhattan, paralyzing the subway system and trains to New Jersey. With transportation flooded, the economy grinds to a halt. FLOODING BANGLADESH AND VIETNAM A report by the Intergovernmental Panel on Climate Change isolated three hot spots for potential disaster: Bangladesh, the Mekong Delta of Vietnam, and the Nile Delta in Egypt. The worst situation is that of Bangladesh, a country regularly flooded by storms even without global warming. Most of the country is flat and at sea level. Although it has made significant gains in the last few decades, it is still one of the poorest nations on earth, with one of the highest population densities. (It has a population of 161 million, comparable to that of Russia, but with 1/120 of the land area.) About 50 percent of the land area will be permanently flooded if sea levels rise by three feet. Natural calamities occur there almost every year, but in September 1998, the world witnessed in horror a preview of what may become commonplace. Massive flooding submerged two-thirds of the nation, leaving 30 million people homeless almost overnight; 1,000 were killed, and 6,000 miles of roads were destroyed. This was one of the worst natural disasters in modern history. Another country that would be devastated by a rise in sea level is Vietnam, where the Mekong Delta is particularly vulnerable. By midcentury, this country of 87 million people could face a collapse of its main food-growing area. Half the rice in Vietnam is grown in the Mekong Delta, home to 17 million people, and much of it will be flooded permanently by rising sea levels. According to the World Bank, 11 percent of the entire population would be displaced if sea levels rise by three feet by midcentury. The Mekong Delta will also be flooded with salt water, permanently destroying the fertile soil of the area. If millions are flooded out of their homes in Vietnam, many will flock to Ho Chi Minh City seeking refuge. But one-fourth of the city will also be underwater. In 2003 the Pentagon commissioned a study, done by the Global Business Network, that showed that, in a worst-case scenario, chaos could spread around the world due to global warming. As millions of refugees cross national borders, governments could lose all authority and collapse, so countries could descend into the nightmare of looting, rioting, and chaos. In this desperate situation, nations, when faced with the prospect of the influx of millions of desperate people, may resort to nuclear weapons. “Envision Pakistan, India, and China—all armed with nuclear weapons—skirmishing at their borders over refugees, access to shared rivers, and arable land,” the report said. Peter Schwartz, founder of the Global Business Network and a principal author of the Pentagon study, confided to me the details of this scenario. He told me that the biggest hot spot would be the border between India and Bangladesh. In a major crisis in Bangladesh, up to 160 million people could be driven out of their homes, sparking one of the greatest migrations in human history. Tensions could rapidly rise as borders collapse, local governments are paralyzed, and mass rioting breaks out. Schwartz sees that nations may use nuclear weapons as a last resort. In a worst-case scenario, we could have a greenhouse effect that feeds on itself. For example, the melting of the tundra in the Arctic regions may release millions of tons of methane gas from rotting vegetation. Tundra covers nearly 9 million square miles of land in the Northern Hemisphere, containing vegetation frozen since the last Ice Age tens of thousands of years ago. This tundra contains more carbon dioxide and methane than the atmosphere, and this poses an enormous threat to the world’s weather. Methane gas, moreover, is a much deadlier greenhouse gas than carbon dioxide. It does not stay in the atmosphere as long, but it causes much more damage than carbon dioxide. The release of so much methane gas from the melting tundra could cause temperatures to rapidly rise, which will cause even more methane gas to be released, causing a runaway cycle of global warming. 
Climate change leads to war-history proves and now is no different. 

Jurgen Scheffran, Adjunct Associate Professor of Political & Atmospheric Science @ the University of Illinois, May/June, ‘8 

(Bulletin of the Atomic Scientists, Vol. 64, No. 2)

Researchers believe a changing environment and a lack of adaptation was a factor in the decline or collapse of a number of civilizations, including Bronze Age cultures from the Mediterranean to the Indus Valley, Mayan civilization, the Khmer Empire in Southeast Asia, Easter Island, and Anasazi culture. In modern times, the cooling period between the thirteenth and eighteenth centuries challenged societies in the Northern Hemisphere, contributing to social and political upheaval and revolutions. As Brian Fagan vividly records in The Little Ice Age: How Climate Made History, populations experienced severe hardship when average temperatures in the Northern Hemisphere dropped by not more than 1 degree Celsius. Between 1740and 1741, “the year of the slaughter,” an unusually long spell of cold weather destroyed both grain and potato crops and killed livestock in parts of Europe. In Ireland alone, the population decreased by 2.5 million people: About 1 million emigrated, and the remainder died of famine and associated disease. In 1816, the “year without a summer,” social unrest, pillaging, rioting, and criminal violence erupted across Europe. In Dundee, Scotland, a crowd of 2,000 plundered more than 100 food shops. The militia had to restore order, and the government intervened aggressively, prohibiting grain exports and deploying the army to provide famine relief. The widespread hunger brought a surge in religious devotion, mysticism, and prophecies of the imminent demise of the world. Beyond historical narratives, a December 2007 quantitative study by researchers in China, the United States, and Britain highlighted the historical link between temperature fluctuations, reduced agricultural production, and the frequency of warfare in Europe, China, and the rest of the Northern Hemisphere over the last millennium.5 The researchers show that “long-term fluctuations of war frequency and population changes followed the cycles of temperature change.” In particular, “cooling impeded agricultural production, which brought about a series of serious social problems, including price inflation, then successively war outbreak, famine, and population decline.” The study proposes that a “shortage of food resources in populated areas increases the likelihood of armed conflicts, famines, and epidemics, events that thus reduce population size.” The temperature fluctuations associated with these periods, however, pale in comparison with the climate change expected within the coming decades and centuries. Humanity’s experiment of using Earth’s atmosphere as a carbon depot is historically unprecedented. The security implications may be as well.

Climate change sparks resource-induced wars across the globe. 

Dr. Hans Joachim Schellnhuber, Director of the Potsdam Institute for Climate Impact Research, Visiting Professor of Physics at Oxford University, Vice-Chair of the German Advisory Council on Global Change, ‘8
(http://www.wbgu.de/wbgu_jg2007_engl.pdf)

The core message of WBGU’s risk analysis is that without resolute counteraction, climate change will overstretch many societies’ adaptive capacities within the coming decades. This could result in destabilization and violence, jeopardizing national and international security to a new degree. However, climate change could also unite the international community, provided that it recognizes climate change as a threat to humankind and soon sets the course for the avoid ance of dangerous anthropogenic climate change by adopting a dynamic and globally coordinated climate policy. If it fails to do so, climate change will draw ever-deeper lines of division and conflict in international relations, triggering numerous conflicts between and within countries over the distribution of resources, especially water and land, over the management of migration, or over compensation payments between the countries mainly responsible for climate change and those countries most affected by its destructive effects.
Yes Impact – Warming Migrants
Warming causes climate migrants which fuel political instability and interstate conflict  - that escalates

Werz* and Conley**, 12  *Michael Werz, Senior Fellow at the American Progress, where his work as member of the National Security Team focuses on the nexus of climate change, migration, and security and emerging democracies, especially Turkey, Mexico, and Brazil. He has been a senior transatlantic fellow at the German Marshall Fund where his work focused on transatlantic foreign policy and the European Union. He has held appointments as a public policy scholar at the Woodrow Wilson International Center for Scholars in Washington, D.C., and as a John F. Kennedy Memorial Fellow at Harvard's Minda de Gunzburg Center for European Studies. and **Laura Conley,  Research Associate at the American Center for Progress. “Climate Change, Migration, and Conflict Addressing complex crisis scenarios in the 21st Century,” January 2012, http://www.americanprogress.org/issues/2012/01/pdf/climate_migration.pdf Accessed 6/26/12 BJM
The relationship between human migration and climate change is beginning to become an issue worthy of increasing attention in the international realm. The United Nations consistently tries to draw more attention to the issue, and in 2008 the European Union’s foreign policy chief issued a dire warning that large numbers of climate migrants from Africa were headed for Europe. 24 If “worst case” climate change scenarios of more than a 10 degree Fahrenheit average increase in global temperatures were to come true, then our planet would become uninhabitable in many parts that are relatively stable right now. But even if temperatures rise within the range that is expected by the global scientific community—somewhere between 4 and 8 degrees Fahrenheit—environmental degradation and extreme weather events will undoubtedly create new migratory pressures in parts of the globe most at risk to climate change. To date it is difficult to accurately isolate examples where climate change is driving conflict or is the core reason for migration. Yet there are increasing numbers of examples where the impact of local or regional climate change is placing major stress on weak or conflict-prone states with potentially disastrous results. In a major January 2011 report to the European commission, the International Institute for Strategic Studies in London, for example, reaffirmed that, in “areas with weak or brittle states, climate change will increase the risks of resource shortages, mass migrations and civil conflict.” 25 The simple fact is that the need for action far outweighs scientific uncertainties, an idea reflected by the U.N. Security Council’s debate earlier this year on climate change and security. (See sidebar on page 12 for the mix of demographic pressures posed by population growth in many of these regions of the world.) Climate and migration Existing research and observation establish clear justification for concern about the broader implications of extreme changes in weather patterns. In fact, migration due in part to climate variation is a regular feature of life for some populations. In the Sahel labor migrants have long been known to follow the variations of the seasons. David Rain of The George Washington University notes that in the 1920s members of Niger’s Hausa population were known to relocate on a temporary basis to northern Nigeria during the dry season. This climate-driven circulation allowed them to take advantage of Nigeria’s booming markets for cattle and crops. 32 Indeed, past experience gives ample reason to believe that climate and migration are linked. Human mobility, visibly induced by sudden and extreme weather events, serves as a temporary coping strategy or an impetus for permanent relocation. Etienne Piguet, who heads the population geography work at University of Neuchatel’s Geography Department in Switzerland, argues that the swift onset of natural disasters such as hurricanes and floods normally provokes only a temporary relocation. He notes in one of his studies that “a synthesis of results of migration choices of victims of natural disasters displaced in 18 sites confirms—with rare exceptions—the strong propensity to return.” 33 Piguet, drawing on the work of Dominic Kniveton at the Sussex Centre for Migration Research and others for the International Organization for Migration, suggests that migrants may not return, however, in cases where the population depends on the local environment for livelihoods and “human action exacerbates the environmental aspect of the disaster.” 34 Kniveton cites the Dust Bowl and consequent mass migration that occurred in the United States in the 1930s as a prime example of this effect. 35 Despite a wealth of evidence that human mobility has been affected by weather and climate patterns, however, the connections have rarely been straightforward. A confluence of factors drive migration decisions, and it is difficult to discern relative influence. Michigan State University geography Professor Antoinette WinklerPrins, for example, finds that regular patterns of migration in Brazil between lowland areas and upland bluffs during flood season were interrupted by a period of relative stasis in the mid-20th century, when residents learned to grow moisture-loving jute as a cash crop during flood season. As the jute market deflated, however, the traditional pattern of migration was reestablished. 36 Thus, although the flood season was a factor in the mobility of the population, it appears to have been mediated through an economic incentive. But these mostly economic responses to changing weather patterns are only examples of what profound climate change could prompt in regions across the planet. Climate change and migration Some studies postulate that climate change already contributes to displacement and migration, although most of this movement remains internal. 37 Throughout previous droughts during the second half of the 20th century in Africa’s Sahel region, for example, migration ranged from local and cross-border movements to international migration depending on the context, with cross-border migration in these states facilitated by relatively porous borders. 38 In the case of natural disasters in particular, migrants tend to keep movements localized, as seen in the case of the tsunami-affected regions of Sri Lanka as well as the southern region of the United States affected by Hurricanes Rita and Katrina. Evacuees of both areas did not cross nearby borders, but instead moved to their families in other parts of the country. 39 Even a disaster as overwhelming as the Asian Tsunami in 2004 showed a majority of affected people who remained displaced within their own countries. 40 The projections for future displacement driven by climate change are daunting. A 2009 report 41 by a coalition of organizations, including CARE International and the United Nations University, examined seven vulnerable regions where the consequences of climate change could ultimately contribute to significant human displacement. Included among these areas is the Mekong Delta in Vietnam, where nearly half of the residents and half of the delta’s agricultural lands would be flooded by a six-foot rise in sea level. 42 Scenarios like this suggest that it is shortsighted not to think comprehensively about key risk multipliers represented by overlays of migration, climate, and conflict. Failure to do so risks undermining long-term stability and security interests. Climate change, migration, and conflict Jeffrey Mazo of the International Institute for Strategic Studies argues that the ongoing civil war in Darfur represents the “first modern climate-change conflict,” a position supported at least in part by U.N. Secretary General Ban Ki Moon and former U.S. Vice President Al Gore, among others. 43 Secretary General Moon argued in 2007 that the Darfur violence took root in a drought that began in the 1980s. The drying climate disrupted traditional patterns of co-existence between farmers and herders and led to scarcity, which contributed to fighting, and “by 2003, it evolved into the full-fledged tragedy we witness today.” 44 Climate was not the only or primary factor in the conflict, but it did serve as a source of stress on an incapable regime that a more effective government could have managed without it resulting in more than 200,000 dead and millions displaced. Shifting to a more comprehensive understanding of climate change, migration, and conflict, however, will be a significant challenge. Yet the complexity of the variables affecting migration has led some organizations to omit migration from their socioeconomic and environmental mapping equations on climate-security entirely, causing them to focus instead on concrete responses to climate change, food insecurity, and livelihoods. 48 This is particularly true in the case of migration driven by slow-onset events, (as compared to sudden, massive displacements due to disaster), which may be indistinguishable from other forms of adaptation. Professor James Lee of American University—an expert on the environment, conflict, and trade—envisions structural and behavioral pathways from climate change to conflict, none of which provide a direct causal link between the phenomena. Specifically, Lee argues that three structural conditions—sustained climate variability, intervening variables that weaken adaptive capacity, and conflict triggers such as political assassination—are needed in order for climate change to exercise influence over the occurrence of conflict. Intrinsic and behavioral factors such as scarcity, abundance, and perceptions of national sovereignty can also influence this process. 49 Lee is correct that clear causal arrows between these factors are difficult to draw, but some of the links in the climate, migration, and conflict nexus have long been apparent. The most obvious connection is forced migration sparked by security challenges in the “sending” areas from which migrants depart, where the effects of climate change are clear. Climate migrants from these areas can be international or internal. It is time to see conflict-driven migration in a more complex context and recognize climate and environmental factors. A 2010 study by the Internal Displacement Monitoring Centre and the Norwegian Refugee Council estimated that as of December 2010 there were an estimated 27.5 million people worldwide experiencing internal displacement due to violence or conflict. Of this figure 11.1 million were based in Africa, where the majority of displacement was driven by “conflict between the government and armed opposition groups, or by inter-ethnic violence,” although additional factors such as post-election unrest, banditry, and forced evictions were also contributory drivers. 50 There is also evidence to suggest that migration can contribute to conflict. Political scientists Idean Salehyan of the University of North Texas and Kristian Skrede Gleditsch of the University of Essex examined the occurrence of conflict spillover facilitated by refugee flows in an effort to understand why the likelihood of conflict is higher for states bordering countries at war than for states whose neighbors are at peace. While noting that most refugee-recipient countries do not experience violence, Salehyan and Gleditsch argue that refugees fleeing civil wars into neighboring countries “often maintain ties to their homelands and continue to play an active role in conflicts at home, thereby physically extending rebel networks across space.” Moreover, the two experts found that these migrants may stress the receiving countries economically, demographically, or through the spread of infectious diseases—factors that can also increase the risk of conflict. Based on statistical analysis of refugee flows and conflict since 1951, Salehyan and Gleditsch found that “refugees from neighboring countries have a significant and positive effect on the probability of conflict.” 51 The migration-conflict nexus is not only relevant for populations fleeing violence in their home countries. International relations expert Fiona Adamson of the University of London examines the broader phenomenon of international migration and argues that it can influence state national security in three ways: • Challenging state autonomy and sovereignty • Reshaping the balance of power through the economic, military, and diplomatic implications of shifting populations • Exacerbating the risk of conflict formation And yet the impact of these changes on state security is not necessarily negative. Adamson argues that receiving countries can gain strategic advantage through the selection of skilled migrants, or by utilizing migrant communities to enhance diplomacy and engagement with their home countries. Thus, the way in which countries choose to approach migration, and their capacity to shape migration flows in accordance with national interests, is critical. 52 But in some instances, the nexus is debilitating. In Nigeria and Niger, for example, increases in flooding, desertification, intensified migration, and ethnic conflict are evident across a common border among communities in both countries reliant on the same water sources. The consequences of climate change on cross-border human migration and ethnic conflict are clearly discernible, but so too is the reality of more internal and intercontinental migration as a result. Even though Nigeria has experienced economic growth of between 5 percent and 7 percent annually for the past decade, this has not translated into broadly improved conditions for the general population. “We are not seeing economic development so any manifestations of climate variability will force people to migrate,” argues NsikanGeorge Emana, the Director of Programs, Gender and Development Action in Nigeria. “Though the link between climate change and migration is often seen as coincidental, it’s a serious human situation and a threat to the socio-economic and political stability of any country or society.” 
Warming collapses low lying coastal areas, causing migration, water shortages and food shortages, fueling conflict

Costanza et. al, 11 Robert Costanza, University Professor of Sustainability at the Institute for Sustainable Solutions at Portland State University. Costanza is cofounder and former president of the International Society for Ecological Economics. He has authored or coauthored over 350 scientific papers and reports on his work have appeared in Newsweek, U.S. News and World Report, the Economist, the New York Times, Science, Nature, National Geographic, and National Public Radio. October 2011, “Migration and Global Environmental Change” http://bis.gov.uk/assets/foresight/docs/migration/drivers/11-1175-dr7a-ecosystem-services-and-migration-low-coastal-areas.pdf Accessed 6/26/12 BJM

Coastal areas remain highly vulnerable to a range of natural and man-made disasters, including tropical storms and earthquake-induced tsunamis. The 2011 tsunami in Japan is a stark reminder of the disadvantages of living near the coast. Most of these events remain unpredictable enough to allow people to discount those risks, though climate change is likely to exacerbate the frequency and impact of storms (Webster et al., 2005). Better understanding of the dynamics of the integrated natural system and human system, with an eye towards the effects of these dynamics on migration patterns, will help us to do a better job of striking a balance between attractiveness and risks. Often, sudden or one-time events, such as flooding or storms, create short-term and predominantly domestic migration: ecosystem goods and services can return after an event has passed (Myers, 2002). However, long-term and international migration, generally across the nearest border, is seen when ecosystems are degraded permanently to a point where essential life-sustaining services no longer exist and will not return soon. Slow degradation of the environment is often primarily detected through the downturn of the local economy, which was dependent on those ecosystem services (Bates, 2002). Some people have claimed that the 4,000-km fence being built along the border between India and Bangladesh is being built in part to prevent the anticipated massive migration of Bangladeshis into India that will be driven by the inundation of much of Bangladesh. This would constitute a very expensive and ineffective policy response to an anticipated demographic shift that is predicted to result from the consequences of climate change (Banerjee, 2010). Clearly, this would be an example of a decrease in coastal ecosystem services driving migration either away from or along the coasts. However, climate change-caused droughts in inland areas may well drive population migrations towards the coast (imagine a climate change-driven ‘Dust Bowl’ scenario). It is virtually impossible to predict who will move and where they will go; yet, it is likely that climate change and its impact on ecosystem services will spur many human migrations, large and small (de Sherbinin et al., 2011). Spatio-demographic shifts such as these complicate any analyses attempting to anticipate changes to ecosystem services in LLCAs. This is because human presence changes the value of ecosystem services in ways similar to how human presence changes the value of real estate. If a large human migration occupies a previously uninhabited area with many coastal wetlands then that act of migration and settlement has just dramatically increased the storm protection services provided by those wetlands. Incorporating a sophisticated spatiodemographic analysis into this assessment of changes to ecosystem services in LLCAs is beyond the scope of this paper. On the demographic front the most we can say with a high degree of certainty is that the next 50 years will see a growing human population trying to survive on a materially finite planet that is likely to see many significant climate change- and population growth-driven impacts to the ecosystem services provided by LLCAs. The world’s urban population has increased by approximately an order of magnitude during the past century, from 224 million in 1900 to 2.9 billion in 1999 (United Nations, 1999). This is expected to increase to 4.9 billion, 60% of the world’s population, by 2030. Such growth may be quicker on the coast, increasing from 1.2 billion people in 1990 to anywhere between 1.8 and 5.2 billion people by 2080, depending on the scenario (Nicholls et al., 2007). Migration towards an urban living increases the vulnerability of greater losses during major and minor events. Currently, it is estimated that flooding affects at least 520 million people each year, and 1 billion people are at risk. Tropical cyclone hazards exposed 120 million people to danger (Nicholls et al., 2007). The majority of those affected are in underdeveloped and poor areas. Countries that will be most influenced by sea-level rise and flooding include Bangladesh, Vietnam, China, India, Pakistan, Thailand, Indonesia, the Philippines, Egypt, Mozambique, Senegal, Suriname and Indian Ocean and Pacific islands (Myers and Kent, 2009; de Sherbinin et al., 2011). Within these and other countries, much of the population lives in high-density, urban areas. Approximately two-thirds of the world’s large cities (populations over 5 million inhabitants) are at least partially within LLCAs. This includes about half of the cities in Africa (Huq et al., 2007). About 600 million people (10% of the population) live less than 10 metres above sea level (2% of land area). By 2050, approximately 1300 sq km of coastal land loss is projected if current global, regional and local processes continue, much of it occurring during episodic events such as cyclones (Nicholls et al., 2007). Infrastructure destruction has been found to be spatially varied depending partially on deforestation (Hellin et al., 1999). This has significant implications on ecosystems because the linkage between rural and urban areas is one of co-dependence. Urban areas rely on rural areas for subsistence: food, forest products and other essential products for survival. However, their existence also fragments, isolates and degrades natural habitats; simplifies and homogenises species composition; disrupts hydrological systems; and modifies energy flow and nutrient cycling (Alberti et al., 2003). Estimates show that in 1997, cities utilised approximately 500–1,000 times larger areas of ecosystem services outside the cities than the area of the cities themselves (Folke et al., 1997). Much of this use becomes apparent in rural areas surrounding cities. Food, freshwater and other renewable resources come from outside the city borders, as does clean air and the processing of waste. However, ecosystems also exist within urban areas, which may include street trees, lawns and parks, urban forests, cultivated land, wetlands, lakes and the sea and streams (Bolund and Hunhammar, 1999). These urban ecosystems may provide local services such as air filtration, microclimate regulation, noise reduction, rainwater drainage, sewage treatment and recreational and cultural values. In Asia, many of the world’s largest cities are in floodplains or cyclone-prone coastal areas (Table 3). The risk within these urban areas has increased as the lifetime and intensity of cyclones has increased significantly since the mid-1970s (Emanuel, 2005). Adding to this risk, sea-level rise in many heavily populated deltaic areas can exceed the global average because of subsidence due to human activity (Saito, 2001). Approximately 16,000 sq km of deltaic wetlands have been lost over the past 14 years as a result of human development (Coleman et al., 2008). Coastal zones are attractive places to live, provide easy access to rivers and sea harbours, are often strategic locations to trade, supply fresh water or are fertile deltas. They are also often very rich in natural and renewable resources. For example, the global marine fishing industry is estimated to be worth approximately US$90 billion annually and it provides jobs to 27 million people, many in small-scale and artisanal fisheries. This industry is at risk of collapse over the next 40 years, a collapse that would affect the health of over a billion people in the developing world who depend on fish for their primary source of protein (TEEB, 2009). Many ecosystem services are required for human livelihood, without those services people migrate to areas that provide more services. Fresh water is essential for drinking, growing food, livestock production, personal hygiene, washing, cooking and recycling of wastes (MEA, 2005). However, the destruction of wetlands, and hence the service of filtering freshwater, creates a situation where freshwater supplies are limited, jeopardising food production, human health, economic development and geopolitical stability. Global freshwater availability has declined per person markedly within the past few decades to the point that one-third of the world’s population is experiencing moderate to high water stress. Six per cent of all deaths globally are due to water-associated infectious diseases (MEA, 2005). Food is also a prerequisite to life. Current global food production is insufficient to feed everyone. Many people in low-income countries do not obtain enough protein and calories. The health of local ecosystems can be directly correlated with the health of human communities and basic nutrition (Sala and Knowlton, 2006). Local food production promotes rural development as there is no capacity to import food. Energy accessibility by a community has many health impacts as it is required in critical healthcare applications. Over 25% of the world’s population relies on solid fuels, such as biomass and coal, for cooking and heating (EIA, 2010). This creates indoor air pollution, accounting for mortality and morbidity from respiratory disease, particular among children (Smith et al., 2011). Lack of accessibility to energy increases vulnerability to illness and malnutrition through the consumption of uncooked water and food. The limited supply of energy within a community also is a primary reason for the inability to develop economically. However, exploitation of local forests for energy degrades the ecosystem through fragmentation of habitats and loss of species diversity and can introduce new infectious diseases into human populations (MEA, 2005). Sea-level rise, increased storm frequency and intensity, more extreme floods, dwindling local food supplies and loss of freshwater availability are all likely to cause changes to the nature, quantity and value of ecosystems services provided by LLCAs. These changes will undoubtedly act as ‘push’ factors in human migrations, large and small, in the next 50 years. These push factors will occur in tandem with pull factors that are often associated with vastly differing levels of economic development to further drive continued migration from less developed countries to more developed countries (e.g. Latin America to North America and from Africa to Europe) (de Sherbinin et al., 2011). 

Yes Impact – Environmental Justice
Developed nations produce the most climate change, yet developing countries are hit the worst by its effects

Carrington 11 – Head of the environment at The Guardian (Damian, “Map reveals stark divide in who caused climate change and who's being hit”, http://www.guardian.co.uk/environment/damian-carrington-blog/2011/oct/26/climate-change-developing-country-impacts-risk?CMP=twt_gu, October 26th, 2011, KTOP)
When the world's nations convene in Durban in November in the latest attempt to inch towards a global deal to tackle climate change, one fundamental principle will, as ever, underlie the negotiations. Is the contention that while rich, industrialized nations caused climate change through past carbon emissions, it is the developing world that is bearing the brunt. It follows from that, developing nations say, that the rich nations must therefore pay to enable the developing nations to both develop cleanly and adapt to the impacts of global warming. The point is starkly illustrated in a new map of climate vulnerability (ommitted): the rich global north has low vulnerability; the poor global south has high vulnerability. The map is produced by risk analysts Maplecroft by combining measures of the risk of climate change impacts, such as storms, floods, and droughts, with the social and financial ability of both communities and governments to cope. The top three most vulnerable nations reflect all these factors: Haiti, Bangladesh, Zimbabwe. But it is not until you go all the way down 103 on the list, out of 193 nations, that you encounter the first major developed nation: Greece. The first 102 nations are all developing ones. Italy is next, at 124, and like Greece ranks relatively highly due to the risk of drought. The UK is at 178 and the country on Earth least vulnerable to climate change, according to Maplecroft, is Iceland. "Large areas of north America and northern Europe are not so exposed to actual climate risk, and are very well placed to deal with it," explains Charlie Beldon, principal analyst at Maplecroft. The vulnerability index has been calculated down to a resolution of 25km2 and Beldon says at this scale the vulnerability of the developing world's fast growing cities becomes clear. "A lot of big cities have developed in exposed areas such as flood plains, such as in south east Asia, and in developing economies they so don't have the capacity to adapt." Of the world's 20 fastest growing cities, six are classified as 'extreme risk' by Maplecroft, including Calcutta in India, Manila in the Philippines, Jakarta in Indonesia and Dhaka and Chittagong in Bangladesh. Addis Ababa in Ethiopia also features. A further 10 are rated as 'high risk' including Guangdong, Mumbai, Delhi, Chennai, Karachi and Lagos. "Cities such as Manila, Jakarta and Calcutta are vital centres of economic growth in key emerging markets, but heat waves, flooding, water shortages and increasingly severe and frequent storm events may well increase as climate changes takes hold," says Beldon. 

Rich countries are responsible for the emissions and therefore should be responsible for resolving the consequences

Stern 07 – Head of the British Government Economic Service, and Former Head Economist for the World Bank, I.G. Panel Chair at the London School of Economics and Political Science (Nicholas, “The Economics of Climate Change: The Stern Review”, Cambridge University Press, p. 29, KTOP)
The incremental impact of a tonne of GHG is independent of where in the world it is emitted. But the volume of GHGs emitted globally is not uniform. Historically, rich countries have produced the majority of GHG emissions. Though all countries are affected by climate change, they are affected in different ways and to different extents. Developing countries will be particularly badly hit, for three reasons: their geography; their stronger dependence on agriculture; and because with their fewer resources comes greater vulnerability. There is therefore a double inequity in climate change: the rich countries have special responsibility for where the world is now, and thus for the consequences which flow from this difficult starting point, whereas poor countries will be particularly badly hit.

Yes Impact – Water Wars
Warming leads to disease, biodiversity collapse, and water wars 

Council of European Parliamentary Assembly 11 (Committee on the Environment, Agriculture and Local and Regional Affairs, “Water – a source of conflict,” 3/17/11, http://assembly.coe.int/Documents/WorkingDocs/Doc11/EDOC12538.pdf)//PC

Climate change 6. Global warming has obvious effects on water, such as variable precipitation, flooding, periods of drought, glacier melt and rising sea levels. 7. Scientists estimate that a one-degree increase in the average temperature will lead to a 1% rise in precipitation, as warm air absorbs more humidity. The total volume of water in the world would not change, but the water cycle would be speeded up, affecting most of the world’s agriculture, which depends on the amount of precipitation and the season in which it falls. 8. In recent years, world temperatures have risen by an average of 0.74°C. The increase has been more pronounced in northern latitudes. It has resulted, among other things, in a decrease in the surface area of the polar ice cap and of snow and ice cover on mountains in both hemispheres and a significant increase in precipitation on the eastern side of North and South America, in northern Europe and in North and Central Asia. 9. These developments also have important repercussions on agriculture and forest management and have led to the emergence of new diseases resulting from the presence of allergens in the environment. They also mean that certain animal species are threatened with extinction. 10. However, the Intergovernmental Panel on Climate Change (IPCC) emphasises that it is very difficult to attribute these changes to a natural change in the climate. Albeit cautiously, the IPCC establishes a clear link between global warming and human activity. 11. Greenhouse gas emissions are the main signs of industrial growth. The IPCC says that they increased by 70% between 1970 and 2004 and if nothing is done to curb it, the increase will pass from 25% to 90% between 2000 and 2030. According to some theories, temperatures could rise by 0.2°C over the next twen ty years. 12. Climate change not only brings droughts and flooding but is also indirectly responsible for changes affecting the flow rate of watercourses and has an important impact on increases in concentrations of pollutants and toxins in the water and water stress. For example, the surface area of Lake Chad has decreased from 25 000 km² to 3 000 km² as it has lost some 90% of its water under the combined influence of climate change, the construction of dams and demographic pressures. The drying up of this lake, on which 30 million people depend for their survival, gives rise to fears of conflicts over resources between the various parties affected or even between states. 13. By altering the migratory movements of populations threatened by environmental disaster and making access to drinking water even more difficult in certain regions, climate change may aggravate strained international relations and become the source of numerous conflicts or indeed wars. 
Water shortages causes middle east instability and war 

Vidal 11 (John, Environmental editor for The Guardian, “What does the Arab world do when its water runs out?,” 2/19/11, http://www.guardian.co.uk/environment/2011/feb/20/arab-nations-water-running-out)//PC

Poverty, repression, decades of injustice and mass unemployment have all been cited as causes of the political convulsions in the Middle East and north Africa these last weeks. But a less recognised reason for the turmoil in Egypt, Tunisia, Algeria, Yemen, Jordan and now Iran has been rising food prices, directly linked to a growing regional water crisis. The diverse states that make up the Arab world, stretching from the Atlantic coast to Iraq, have some of the world's greatest oil reserves, but this disguises the fact that they mostly occupy hyper-arid places. Rivers are few, water demand is increasing as populations grow, underground reserves are shrinking and nearly all depend on imported staple foods that are now trading at record prices. For a region that expects populations to double to more than 600 million within 40 years, and climate change to raise temperatures, these structural problems are political dynamite and already destabilising countries, say the World Bank, the UN and many independent studies. In recent reports they separately warn that the riots and demonstrations after the three major food-price rises of the last five years in north Africa and the Middle East might be just a taste of greater troubles to come unless countries start to share their natural resources, and reduce their profligate energy and water use. "In the future the main geopolitical resource in the Middle East will be water rather than oil. The situation is alarming," said Swiss foreign minister Micheline Calmy-Rey last week, as she launched a Swiss and Swedish government-funded report for the EU. The Blue Peace report examined long-term prospects for seven countries, including Turkey, Iraq, Jordan, the Palestinian territories and Israel. Five already suffer major structural shortages, it said, and the amount of water being taken from dwindling sources across the region cannot continue much longer. "Unless there is a technological breakthrough or a miraculous discovery, the Middle East will not escape a serious [water] shortage," said Sundeep Waslekar, a researcher from the Strategic Foresight Group who wrote the report. Autocratic, oil-rich rulers have been able to control their people by controlling nature and have kept the lid on political turmoil at home by heavily subsidising "virtual" or "embedded" water in the form of staple grains imported from the US and elsewhere. But, says Jon Alterman, director of the Middle East programme at the Washington-based Centre for Strategic Studies, existing political relationships are liable to break down when, as now, the price of food hits record levels and the demand for water and energy soars. "Water is a fundamental part of the social contract in Middle Eastern countries. Along with subsidised food and fuel, governments provide cheap or even free water to ensure the consent of the governed. But when subsidised commodities have been cut, instability has often followed. "Water's own role in prompting unrest has so far been relatively limited, but that is unlikely to hold. Future water scarcity will be much more permanent than past shortages, and the techniques governments have used in responding to past disturbances may not be enough," he says. "The problem will only get worse. Arab countries depend on other countries for their food security – they're as sensitive to floods in Australia and big freezes in Canada as on the yield in Algeria or Egypt itself," says political analyst and Middle East author Vicken Cheterian. "In 2008/9, Arab countries' food imports cost $30bn. Then, rising prices caused waves of rioting and left the unemployed and impoverished millions in Arab countries even more exposed. The paradox of Arab economies is that they depend on oil prices, while increased energy prices make their food more expensive," says Cheterian. The region's most food- and water-insecure country is Yemen, the poorest in the Arab world, which gets less than 200 cubic metres of water per person a year – well below the international water poverty line of 1,000m3 – and must import 80-90% o f its food. According to Mahmoud Shidiwah, chair of the Yemeni water and environment protection agency, 19 of the country's 21 main aquifers are no longer being replenished and the government has considered moving Sana'a, the capital city, with around two million people, which is expected to run dry within six years. "Water shortages have increased political tensions between groups. We have a very big problem," he says. Two internal conflicts are already raging in Yemen and the capital has been rocked by riots this month. "There is an obvious link between high food prices and unrest [in the region]. Drought, population and water scarcity are aggravating factors. The pressure on natural resources is increasing, and the pressure on the land is great," said Giancarlo Cirri, the UN World Food Programme representative in Yemen. "If you look at the recent Small Arms Survey [in Yemen], they try to document the increase in what they call social violence due to this pressure on water and land. This social violence is increasing, and related deaths and casualties are pretty high. The death tolls in the northern conflict and the southern conflict are a result of these pressures," said Cirri.
Water wars cause instability, economic decline, and terrorism 

Council of European Parliamentary Assembly 11 (Committee on the Environment, Agriculture and Local and Regional Affairs, “Water – a source of conflict,” 3/17/11, http://assembly.coe.int/Documents/WorkingDocs/Doc11/EDOC12538.pdf)//PC

26. According to some experts, the danger lies less in water shortages themselves than in the temptation for countries to try to control international watercourses. Turkey, for example, is financing the South-Eastern Anatolia Project (or GAP), which involves the construction of 22 dams and 19 hydroelectric plants on the Tigris and the Euphrates, which supplied about 22% of Turkish electricity in 2010. The construction of these dams enables Turkey to control the flow of water downstream towards Syria and Iraq, increasing these countries’ dependence on Turkish water sources. Relations between Turkey on the one hand and Syria and Iraq on the other have deteriorated considerably since the launch of the project. In the ecological sphere, scientists have detected a pronounced salinisation of the land downstream, which will cause major changes to the region’s ecosystem. 27. Water shortage undoubtedly leads to acts of violence and conflicts which may threaten a state’s political and social stability. The civil conflicts of today go beyond borders and are behind tomorrow’s international wars. 28. Wrangling between states over water gives rise to regional tensions, impedes economic development and runs the risk of causing more major conflicts. 29. It should be recalled that the International Court of Justice has an important role to play, although it cannot impose decisions on parties which have not sought its arbitration. It is suitably equipped to work towards the settlement of global disputes, according to well-defined criteria of interpretation (Article 38 of its Statute). 30. It has to be stressed that experts on international security have often ignored or underestimated the real and complex link between water and security. 31. At the end of the 1980s, the Pacific Institute set up a scheme to record and collate events relating to water and conflicts. 32. Recent events in the Middle East, the Balkans, East Timor and other parts of the world have added new data, as can be seen below. 33. In this way, water has become a military and political tool, but unfortunately also a weapon for terrorists. 34. Whereas international security and international and regional policies are always changing, there is one constant, namely that water is essential to life, and the measures introduced to meet water needs and demand depend most of the time on political decision-making. 35. Internal water stress also has an influence on international political alliances, which merely exacerbate the burden of humanitarian crises. Countries normally adapt to water stress by importing the bulk of their food, enabling them to allocate a larger share of their drinking water to cities and industry. 

Regional water wars escalates and leads to massive destruction 

Council of European Parliamentary Assembly 11 (Committee on the Environment, Agriculture and Local and Regional Affairs, “Water – a source of conflict,” 3/17/11, http://assembly.coe.int/Documents/WorkingDocs/Doc11/EDOC12538.pdf)//PC

22. The last water war was fought 4 500 years ago in Mesopotamia. In modern times, internal conflicts continue to develop as water supplies reach their usable limits. According to some experts, more than fifty countries on five continents will soon be involved in conflicts over water unless decisions are taken promptly about sharing arrangements for international rivers. 23. Very often two causes lie behind these conflicts. The first is a rapid or major change in the physical environment of a river basin (through the construction of a dam or the diversion of a river) or its political context (through the breaking up of nations) and the second, poor management by existing institutions, particularly where there is no treaty establishing each nation’s responsibilities and rights. 24. Yet if the right measures are taken, a dam can contribute to development, notably by regulating the water supply, limiting flooding, improving navigation and, in particular, producing electricity. According to the World Commission on Dams, there are currently some 45 000 dams in the world. In ten years, hydroelectric power generation, which does not emit any greenhouse gases or produce any toxic waste, has increased by some 20%. There are, however, three impediments to the growth of this energy source: dams are accused of disturbing ecological balances upstream and downstream, causing large-scale population movements and preventing the breeding of certain fish species. At international level, treating water as a renewable energy source does not fail to raise certain problems. 25. According to United Nations figures, there are 263 international water basins (rivers, lakes or groundwater) shared by two countries or more. These basins account for 60% of world water reserves and 40% of the world population live nearby. Where there are water shortages, upstream installations on an international watercourse can have an impact on water quality or availability for neighbouring states, which may ultimately be a source of tension and conflict. 26. According to some experts, the danger lies less in water shortages themselves than in the temptation for countries to try to control international watercourses. Turkey, for example, is financing the South-Eastern Anatolia Project (or GAP), which involves the construction of 22 dams and 19 hydroelectric plants on the Tigris and the Euphrates, which supplied about 22% of Turkish electricity in 2010. The construction of these dams enables Turkey to control the flow of water downstream towards Syria and Iraq, increasing these countries’ dependence on Turkish water sources. Relations between Turkey on the one hand and Syria and Iraq on the other have deteriorated considerably since the launch of the project. In the ecological sphere, scientists have detected a pronounced salinisation of the land downstream, which will cause major changes to the region’s ecosystem. 27. Water shortage undoubtedly leads to acts of violence and conflicts which may threaten a state’s political and social stability. The civil conflicts of today go beyond borders and are behind tomorrow’s international wars. 28. Wrangling between states over water gives rise to regional tensions, impedes economic development and runs the risk of causing more major conflicts. 29. It should be recalled that the International Court of Justice has an important role to play, although it cannot impose decisions on parties which have not sought its arbitration. It is suitably equipped to work towards the settlement of global disputes, according to well-defined criteria of interpretation (Article 38 of its Statute). 30. It has to be stressed that experts on international security have often ignored or underestimated the real and complex link between water and security. 

Water wars will escalate – draws in every major power 

Rasmussen 11 (Erik, CEO, Monday Morning; Founder, Green Growth Leaders, “Prepare for the Next Conflict: Water Wars,” Huffington Post, http://www.huffingtonpost.com/erik-rasmussen/water-wars_b_844101.html)//PC

Every minute, 15 children die from drinking dirty water. Every time you eat a hamburger, you consume 2400 liters of the planet's fresh water resources -- that is the amount of water needed to produce one hamburger. Today poor people are dying from lack of water, while rich people are consuming enormous amounts of water. This water paradox illustrates that we are currently looking at a global water conflict in the making. We are terrifyingly fast consuming one of the most important and perishable resources of the planet -- our water. Global water use has tripled over the last 50 years. The World Bank reports that 80 countries now have water shortages with more than 2.8 billion people living in areas of high water stress. This is expected to rise to 3.9 billion -- more than half of the world's population -- by 2030 in a 'business as usual'-scenario. The status as of today is sobering: the planet is facing a 'water bankruptcy' and we are facing a gloomy future where the fight for the 'blue gold' is king. The growing water scarcity is a primary driver for insecurity, instability and conflicts and is currently setting the stage for future water wars -- unless global action is taken. This was the main message from a report released last month from the US Senate "Avoiding Water Wars: Water Scarcity and Central Asia's Growing Importance for Stability in Afghanistan and Pakistan". The report warned of coming water wars in Central and South Asia due to water scarcity and predicted that it "will be felt all over the world". A looming crisis As little as 0.75 percent of the total water available on earth is accessible fresh water. These 0.75 percent are perhaps the world's most important resource. Our global economy, our industries and our everyday life runs on this water. But fresh water is a finite and vulnerable resource. In some places, like parts of North America and Europe, water is plentiful, but in most parts of the world the water resources are under stress due to a growing imbalance between a mounting demand for water and shrinking water reserves. This means that large parts of the world are running out of water. Sana -- the capital of Yemen -- is likely to be the first capital city to completely run dry in a few years. A paper presented by the World Bank entitled "the Aftermath of Current Situation in the Absence of Work" concluded that Yemen will run out of water in the period between 2020-2050. Some 60 percent of China's 669 cities are already short of water and the current record drought in several of China's region is directly linked to their problems with water scarcity. A decisive factor of the growing water crisis is poor resource management on a global scale; according to the UN, 70 percent of industrial wastes in developing countries are dumped untreated into waters where they pollute the usable water supply; poor drainage and irrigation practices have led to water logging and salinization of approx.10 percent of the world's irrigated lands according to the UN Food and Agricultural Organization (FAO); more than 20 pct. of our food production is unsustainable, relying on over pumping of finite groundwater resources. For instance 175 million Indians are feed with grain produced with water from irrigation wells that will soon go dry. In large parts of India the water table is falling by about 4cm (1.6 inches) per year due to the intense water use. As these water tables fall, will drillers are forced to use modified oil drilling technology to reach fresh water, going as deep as 1000 meters in some locations. Furthermore the water demand is increasing rapidly worldwide; Today we use 70 percent of the global water use to produce food. With the prospects of feeding 9 million people in 2050 (an additional 2.5 billion people from today) the industrial, individual and especially the water demands for agricultural purposes is expected escalate dramatically -- by 2050 we shall need 80 percent increase in water supplies just to feed ourselves putting even more pressure on the water resources. This vicious water cycle poses a great threat where a future of water shortage will also mean a future of food shortage. This is enhanced dramatically by a growing global 'water market'. We are seeing a new trend where farmers in California are selling their water instead of producing crops -- because they make more money selling water to the big cities. This meaning that demand for water in the cities is now draining the areas normally used to produce our food. The interconnected epidemic A very important factor of the growing water scarcity is climate change. Many leading organizations such as the UN and NASA agree that climate change is creating additional pressure on the scarce water supplies, due to changes in temperature that boost evaporation rates, altering rainfall patterns, and the melting of ice. They expect the global access to fresh water to be even more hampered by future changes in the climate. In 2007 this dangerous development led the IPCC to conclude that we are to expect an increased strain on water due to climate changes which alone represents a great threat to the world community: "Water and its availability and quality will be the main pressures on and issues for, societies and the environment under climate change". A concrete example of the nexus between the water crisis and the climate epidemic is the melting of glaciers in Asia and South America. In both regions climate change is already causing major water shortages for millions of people whose supplies come from melting snow and glaciers. With higher temperatures and more rapid melting of ice, fewer water supplies are available to farms and cities. The past 30 years rapid melting of the Himalayan glaciers -- which supply freshwater to a third of the world's population -- due to climate changes have already made fresh water a scarce in parts of Asia. The worst water-effects of the climate change have yet to emerge. As the climate epidemic spreads and the global warming accelerates, 38 percent of the world's surface is expected to desertificate and dry out -- especially the subtropics and mid-latitudes, where much of the world's poorest populations live -- leading to a severe increase in the gap between supply and demand, to a vast inequality in access to water and thus an exacerbation of the water crisis. The road to water wars For years experts have set out warnings of how the earth will be affected by the water crises, with millions dying and increasing conflicts over dwindling resources. They have proclaimed -- in line with the report from the US Senate -- that the water scarcity is a security issue, and that it will yield political stress with a risk of international water wars. This has been reflected in the oft-repeated observation that water will likely replace oil as a future cause of war between nations. Today the first glimpses of the coming water wars are emerging. Many countries in the Middle East, Africa, Central and South Asia -- e.g. Afghanistan, Pakistan, China, Kenya, Egypt, and India -- are already feeling the direct consequences of the water scarcity -- with the competition for water leading to social unrest, conflict and migration. This month the escalating concerns about the possibility of water wars triggered calls by Zafar Adeel, chair of UN-Water, for the UN to promote "hydro-diplomacy" in the Middle East and North Africa in order to avoid or at least manage emerging tensions over access to water. The gloomy outlook of our global fresh water resources points in the direction that the current conflicts and instability in these countries are only glimpses of the water wars expected to unfold in the future. Thus we need to address the water crisis that can quickly escalate and become a great humanitarian crisis and also a global safety problem. A revolution The current effort is nowhere near what is needed to deal with the water-challenge -- the world community has yet to find the solutions. Even though the 'water issue' is moving further up the agenda all over the globe: the US foreign assistance is investing massively in activities that promote water security, the European Commission is planning to present a "Blueprint for Safeguarding Europe's Water" in 2012 and the Chinese government plans to spend $600 billion over the next 10 years on measures to ensure adequate water supplies for the country. But it is not enough. The situation requires a response that goes far beyond regional and national initiatives -- we need a global water plan. With the current state of affairs, correcting measures still can be taken to avoid the crisis to be worsening. But it demands that we act now. We need a new way of thinking about water. We need to stop depleting our water resources, and urge water conservation on a global scale. This calls for a global awareness that water is a very scarce and valuable natural resource and that we need to initiate fundamental technological and management changes, and combine this with international solidarity and cooperation. In 2009, The International Water Management Institute called for a blue revolution as the only way to move forward: "We will need nothing less than a 'Blue Revolution', if we are to achieve food security and avert a serious water crisis in the future" said Dr. Colin Chartres, Director General of the International Water Management Institute. This meaning that we need ensure "more crop per drop": while many developing countries use precious water to grow 1 ton of rice per hectare, other countries produce 5 tons per hectare under similar social and water conditions, but with better technology and management. Thus, if we behave intelligently, and collaborate between neighbors, between neighboring countries, between North and South, and in the global trading system, we shall not 'run out of water'. If we do not, and "business as usual" prevails, then water wars will accelerate. 
Yes Impact – Water Wars/Trade

Warming causes water wars, civil unrest, increased food prices; and collapses free trade

RTCC 12 – Former journalists focusing exclusively on climate research (Responding to Climate Change, “UK Energy Minister: Wars over Water on the Horizon”, http://www.rtcc.org/policy/ed-davey-wars-over-water-on-the-horizon/, March 23rd, 2012, KTOP)
Water wars, civil unrest and a breakdown of free trade could all be witnessed in a world of worsening climate change, UK Energy and Climate Change Secretary Ed Davey has warned. Speaking to a “Climate & Resource Security” conference of high-ranking politicians and diplomats from around the world, Davey said the world must start planning for climate instability. He warned that in the “global village”, what can intially seem like a far away problem now can quickly spread. As a result the world must build resilience into both developing and developed nations. Key to this, however, he said would be getting greater awareness and understanding of climate security in the public domain. “For too many people, climate security is about making sure you always have an umbrella with you,” said Davey. “The reality, of course is rather more serious. “Around the world, governments – and militaries – are planning for climate instability. From flood defences to foreign aid, climate security is part of the policy discussion. “But it’s not yet part of the public discussion. And that’s something that we have to change.” The demand for food is predicted to rise by 70% by 2050, while the changing climate will make these demands ever harder to meet. As little as a 1°C rise in temperature could make maize production in Africa 65% less productive. “When food becomes scare, it’s the most vulnerable who most feel the impact,” warned Davey. “As the Secretary General of NATO said, food scarcity ‘like all the effects of climate change…will hit hardest on the people and countries least able financially and organisationally to cope. “Even where absolute availability is not in question, rising prices can trigger civil unrest, and threaten free trade.” On water Davey warned that previously unseen wars for this precious resource could be just around the corner. Within 15 years, around 1.8 billion people will be living in areas facing absolute water scarcity. “Historically, countries have tended not to go to war over water. Instead, we have concluded deals and signed treaties to share this finite resource. But such accords could come under threat, as climate change affects rainfall, intensifying pressure between states – and within them.” Davey also warned of climate change as a threat multiplier in areas of the world already facing social unrest. For example many researchers believe the Arab Spring witnessed throughout the Middle East and North Africa last year, while not down to climate change in its entirety, saw existing problem in the region exacerbated by extreme weather and in turn a rise in global food prices. “Competition for resources could intensify, as territorial change puts pressure on trade and makes conflict more likely,” said Davey. “Natural disasters could increase the demands on our military capability. And in failing states, food, water and energy supply problems could spark internal unrest that spills outwards. “For governments, the risks are clear: to development, to democracy, and to peace itself. We cannot afford to ignore them. “We have to plan for a world where climat
Yes Impact – Middle East War
Warming causes middle east instability and war – it’s a threat multiplier 

Broder 11 (John, Writer for Green from the New York Times, “Climate Change Drives Instability, U.N. Official Warns,” 2/15/11, http://green.blogs.nytimes.com/2011/02/15/climate-change-drives-instability-u-n-official-warns/)//PC

The United Nations’ top climate change official said on Tuesday that food shortages and rising prices caused by climate disruptions were among the chief contributors to the civil unrest coursing through North Africa and the Middle East. In a speech to Spanish lawmakers and military leaders, Christiana Figueres, executive secretary of the United Nations climate office, said that climate change-driven drought, falling crop yields and competition for water were fueling conflict throughout Africa and elsewhere in the developing world. She warned that unless nations took aggressive action to reduce emissions causing global warming such conflicts would spread, toppling governments and driving up military spending around the world. “It is alarming to admit that if the community of nations is unable to fully stabilize climate change, it will threaten where we can live, where and how we grow food and where we can find water,” said Ms. Figueres, a veteran Costa Rican diplomat and environmental advocate. “In other words, it will threaten the basic foundation – the very stability on which humanity has built its existence.” Rising food prices were a factor in the January riots that unseated Tunisia’s longtime president, Zine el-Abidine Ben Ali, although decades of repression and high unemployment also fed the revolution. The link between food and resource shortages and Egypt’s revolution is less clear. But Ms. Figueres said that long-term trends in arid regions did not look promising unless the world took decisive action on climate change. She said that a third of all Africans now lived in drought-prone regions and that by 2050 as many as 600 million Africans would face water shortages. “On a global level, increasingly unpredictable weather patterns will lead to falling agricultural production and higher food prices, leading to food insecurity,” she said in her address. “In Africa, crop yields could decline by as much as 50 percent by 2020. Recent experiences around the world clearly show how such situations can cause political instability and undermine the performance of already fragile states.” She said that rising sea levels, more frequent and severe natural disasters, pandemics, heat waves and widespread drought could lead to extensive migrations within countries and across national borders. Military leaders around the world, including those in the United States, have warned that such effects of a changing climate can serve as “threat multipliers,” adding stresses to nations and regions that already face heavy burdens of poverty and social insecurity. “All these factors taken together,” Ms. Figueres concluded, “mean that climate change, especially if left unabated, threatens to increase poverty and overwhelm the capacity of governments to meet the basic needs of their people, which could well contribute to the emergence, spread and longevity of conflict.” 

Warming causes war and terrorism 

Myers 12 (Steven, Reporter for the New York Times, “U.S. Intelligence Report Warns of Global Water Tensions,” 3/22/12, http://www.nytimes.com/2012/03/23/world/us-intelligence-report-warns-of-global-water-tensions.html)//PC

WASHINGTON — The American intelligence community warned in a report released Thursday that problems with water could destabilize countries in North Africa, the Middle East and South Asia over the next decade. Increasing demand and competition caused by the world’s rising population and scarcities created by climate change and poor management threaten to disrupt economies and increase regional tensions, the report concludes. Prepared at the request of the State Department, the report is based on a classified National Intelligence Estimate completed last October that reflected an increasing focus on environmental and other factors that threaten security. An estimate reflects the consensus judgment of all intelligence agencies. While the report concluded that wars over water are unlikely in the coming decade, it said that countries could use water for political and economic leverage over neighbors and that major facilities like dams and desalination plants could become targets of terrorist attacks. Coupled with poverty and other social factors, problems with water could even contribute to the political failure of weaker nations. The public report, unlike the classified version, did not specify countries at greatest risk for water-related disruption but analyzed conditions on major river basins in regions with high potential for conflict — from the Jordan to the Tigris and Euphrates to the Brahmaputra in South Asia. “During the next 10 years, many countries important to the United States will almost certainly experience water problems — shortages, poor water quality, or floods — that will contribute to the risk of instability and state failure, and increase regional tensions,” the report said. “Additionally states will focus on addressing internal water-related social disruptions which will distract them from working with the United States on important policy objectives.” The report warned that water shortages would become acute in some regions within the next decade, as demand continued to rise. While disputes over water have historically led to negotiated settlements over access, upstream countries will increasingly use dams and other projects “to obtain regional influence or preserve their water interests” over weaker countries downstream. This is already happening on the Tigris and Euphrates, where Turkey, Syria and Iran have harnessed the headwaters of the two rivers that flow through Iraq. The release was timed to the announcement by Secretary of State Hillary Rodham Clinton of a partnership to promote conservation and improved management in conjunction with corporations like Coca-Cola and Ford and nongovernmental organizations like the Nature Conservancy. The report said that improvements in management — like the use of drip irrigation systems — could ease the potential for shortages, especially in agriculture, which accounts for 70 percent of the world’s water use. 

Middle East war leads to nuclear war 

London 10 (Herbert President Emeritus of Hudson Institute. Graduate of Columbia University, 1960 and the recipient of a Ph.D. from New York University, 1966, “The Coming Crisis In The Middle East,” 6/28/10, The Gatestone Institute, http://www.gatestoneinstitute.org/1387/coming-crisis-in-the-middle-east)//PC

The coming storm in the Middle East is gaining momentum; like conditions prior to World War I, all it takes for explosive action to commence is a trigger. Turkey's provocative flotilla, often described in Orwellian terms as a humanitarian mission, has set in motion a gust of diplomatic activity: if the Iranians send escort vessels for the next round of Turkish ships, which they have apparently decided not to do in favor of land operations, it could have presented a casus belli. [cause for war] Syria, too, has been playing a dangerous game, with both missile deployment and rearming Hezbollah. According to most public accounts, Hezbollah is sitting on 40,000 long-, medium- and short-range missiles, and Syrian territory has been serving as a conduit for military materiel from Iran since the end of the 2006 Lebanon War. Should Syria move its own scuds to Lebanon or deploy its troops as reinforcement for Hezbollah, a wider regional war with Israel could not be contained. In the backdrop is an Iran, with sufficient fissionable material to produce a couple of nuclear weapons. It will take some time to weaponize the missiles, but the road to that goal is synchronized in green lights since neither diplomacy nor diluted sanctions can convince Iran to change course. From Qatar to Afghanistan all political eyes are on Iran, poised to be "the hegemon" in the Middle East; it is increasingly considered the "strong horse" as American forces incrementally retreat from the region. Even Iraq, ironically, may depend on Iranian ties in order to maintain internal stability. For Sunni nations like Egypt and Saudi Arabia, regional strategic vision is a combination of deal-making to offset the Iranian Shia advantage, and attempting to buy or develop nuclear weapons as a counterweight to Iranian ambition. However, both of these governments are in a precarious state; should either fall, all bets are off in the Middle East neighborhood. It has long been said that the Sunni "tent" must stand on two legs: if one, falls, the tent collapses. Should this tent collapse, and should Iran take advantage of that calamity, it could incite a Sunni-Shia war. Or feeling empowered, and no longer dissuaded by an escalation scenario, Iran, with nuclear weapons in tow, might decide that a war against Israel is a distinct possibility. However implausible it may seem at the moment, the possible annihilation of Israel and the prospect of a second holocaust could lead to a nuclear exchange. The only wild card that can change this slide into warfare is an active United States' policy. Yet, curiously, the U.S. is engaged in both an emotional and physical retreat from the region. Despite rhetoric which suggests an Iran with nuclear weapons is intolerable, the U.S. has done nothing to forestall this eventual outcome. Despite the investment in blood and treasure to allow a stable government to emerge in Iraq, the anticipated withdrawal of U.S. forces has prompted President Maliki to travel to Tehran on a regular basis. Further, despite historic links to Israel that gave the U.S. leverage in the region as well a democratic ally, the Obama administration treats Israel as a national security albatross that must be disposed of as soon as possible. As a consequence, the U.S. is perceived in the region as the "weak horse," the one dangerous to ride. In every Middle East capital the words "unreliable and United States" are linked. Those individuals seeking a moderate course of action are now in a distinct minority. A political vacuum is emerging, one that is not sustainable and one the Iranian leadership looks to with imperial exhilaration. It is no longer a question of whether war will occur, but rather when it will occur, and where it will break out. There are many triggers to ignite the explosion, but not many scenarios for containment. Could it be a regional war in which Egypt and Saudi Arabia watch from the sidelines, but secretly wish for Israeli victory? Or will this be a war in which there aren't victors, only devastation? Moreover, should war break out, what does the U.S. do? This is a description far more dire than any in the last century and, even if some believe that it is overly pessimistic, Arab and Jew, Persian and Egyptian, Muslim and Maronite tend to believe in its veracity -- a truly bad sign. 
Yes Impact – Russian Instability
Warming ensures migrations from other countries --- that ensures tensions between Russians and Chechens

Welzer 12—director of the Center for Interdisciplinary Memory Research at the Institute for Advanced Study in the Humanities in Essen and Research Professor of Social Psychology at the University of Witten/Herdecke (Harald, Climate Wars: What People Will Be Killed For in the 21st Century, pg. 110-111, Google Books, DA: 6/26/2012//JLENART) 
But if climate change affects population distribution and redraws the boundaries of agrarian and waste land, variously producing water shortages and flooding, then this upsets the geopolitical balance and fuels international tensions at the level of power and resource politics. Thus, there is every sign that the twenty-first century will see an increased potential for tensions and a major danger of violent solutions. Michael Mann lines up a number of likely candidates for the next conflicts: Indonesia will be unable to assimilate or repress Aceh or West Papuan autonomy movements; India will lie unable to assimilate or repress Muslim Kashmiris or several of its small border peoples; Sri Lanka will be unable to assimilate or repress Tamils; Macedonia will be unable to assimilate or repress Albanians; Turkey, Iran and Iraq will be unable to assimilate or repress Kurdish movements; China will be unable to assimilate or repress Tibetans or Central Asian Muslims; Russia will be unable to repress Chechens; the Khartoum regime will be unable to contain South Sudanese movements, Israel will be unable to repress Palestinians. Conflicts are to be expected in the Baltic too, since ethnic Russians are in a majority in many industrial regions that have offered extreme environmental damage. 

That turns Russia into warring states --- that ensures terrorism, loose nukes, and removes Russia from the international sphere

Motyl 12 – professor of political science at Rutgers University (Alexander, “ Fascistoid Russia: Whither Putin’s Brittle Realm?,” World Affairs, March/April 2012, http://www.worldaffairsjournal.org/article/fascistoid-russia-whither-putin%E2%80%99s-brittle-realm, //JPL)

If things were to get out of hand and Russia’s non-Russian regional elites began claiming power, Russia could even turn into competing, if not quite warring, principalities. Whatever the outcome, the global effects of Russian turmoil would be substantial. These could include disruptions in energy production and supplies, the revival of the “loose nukes” problem, the emergence of full-fledged guerrilla and terrorist movements in Russia’s provinces, and the inability of Russia to play any kind of role in global affairs. If Russia’s problems spill over into the near abroad, some of the more fragile non-Russian states could follow in its footsteps, thereby compounding all the threats emanating from Russian instability. What can the world do to forestall such a scenario? Very little. Russia’s well-wishers can reduce the risk of the worst kind of turmoil by encouraging Putin to fix his problems at home and not overextend himself with ill-advised, neo-imperial schemes. They can also minimize the likelihood that Russia’s turmoil will spill over into its neighbors by propping up the non-Russian states and enabling them to deal with their own sources of instability. Seen in this light, Germany’s foreign policy toward the former Soviet Union is a textbook case of what not to do. On the one hand, Berlin encourages Moscow to assert its regional primacy by means of the North Stream pipeline. On the other hand, Berlin has done little to help such pivotal states as Ukraine to strengthen their sovereignty. Such shortsightedness also encourages Russia’s neighbors to imitate Putin’s authoritarianism. But consider this. If the scenario I have sketched out holds for Russia, then it holds no less for Lukashenko’s Belarus, Yanukovich’s Ukraine, Nazarbayev’s Kazakhstan, and a score of other non-Russian states. Serial crashes cannot then be discounted, especially as both the Communist breakdowns of 1989 and the Arab Spring of 2011 suggest that even seemingly stable authoritarian states can, amazingly, crumble overnight. 

Yes Impact – CCP Instability
Warming causes destruction of social order in China --- results in CCP instability

Farber 11—Professor of Law and Chair of the Energy and Resources Group @ UC-Berkeley (Daniel, “The Challenge of Climate Change Adaptation: Learning from National Planning Efforts in Britain, China, and the USA,” Journal of Environmental Law, 2k11, 25 August 2011, http://jel.oxfordjournals.org/content/early/2011/08/25/jel.eqr015.full, DA: 6/26/2012//JLENART) 

Officials within the Chinese government have begun to give formal attention to the need for adaptation. This effort is at a relatively early stage but provides grounds for hope about China’s long-term adaptation effort. Like the USA, China is large and geographically diverse; as such, the impacts of climate change vary across the country. For example, the Chinese government reports worsening of heat waves and droughts in northern China, flooding in southern China, and heavy snow in the west.67 The Chinese government notes that ‘discernible adverse impacts on … agriculture and livestock industry’ have already emerged.68 The effects include: "increased instability in agricultural production, severe damages to crops and livestock caused by drought and hot extremes and heat waves in some parts of the country, aggravated spring freeze injury to early-budding crops due to climate warming, decline in the yield and quality of grasslands, and augmented losses caused by meteorological disasters." China projects a likely drop in the: "yield of the three major crops — wheat, rice and corn; changes in the agricultural production layout and structure; accelerated decomposition of organic carbon in the soil; enlarged scope of crop diseases and insect outbreaks; accelerated potential desertification trend of grasslands; increasing frequency of natural fire; decreasing livestock productivity and reproductive ability; and growing risk of livestock disease outbreak.69" In the water sector, Chinese officials note that the overall water supply in northern China has decreased significantly, while water supply in southern China has slightly increased. Chinese officials report increased flooding and droughts.70 Looking forward, they predict reductions in: "the area of glaciers and glacier ice reserves, thus having significant impacts on rivers and run-offs with sources in glacier melt water. Climate warming could reinforce the drought trend in northern China, and intensify water scarcity and imbalance between water supply and demand.71" Chinese authorities report an ‘accelerating trend of sea level rise’ over the past three decades, which has caused ‘seawater intrusion, soil salinization and coastal erosion’, has damaged the ecological systems of coastal wetlands, mangroves and coral reefs, and has ‘diminished the service functions and bio-diversity of ecological system in coastal areas’.72 Continuing sea level rise will ‘undermine the capacity of public drainage facilities in coastal cities, and impair the functions of harbours’.73 Overall, Chinese government reports are far from sanguine about the potential impacts of climate change. The government’s prediction is that ‘climate change will also produce far-reaching impacts on society, economy and other fields, and cause huge losses to the national economy’. Finally, China predicts increased ‘threats to the safety of life and property, and to the normal order and stability of social life’.74

That ensures complete CCP collapse --- even unorganized social discontent can produce short-term revolutions

Chang 11—columnist for Foreign Policy (Gordon, “The Coming Collapse of China: 2012 Edition,” 29 December 2011, Foreign Policy, http://www.foreignpolicy.com/articles/2011/12/29/the_coming_collapse_of_china_2012_edition?page=0,1, DA: 6/26/2012//JLENART)

As a result, we will witness either a crash or, more probably, a Japanese-style multi-decade decline. Either way, economic troubles are occurring just as Chinese society is becoming extremely restless. It is not only that protests have spiked upwards -- there were 280,000 "mass incidents" last year according to one count -- but that they are also increasingly violent as the recent wave of uprisings, insurrections, rampages and bombings suggest. The Communist Party, unable to mediate social discontent, has chosen to step-up repression to levels not seen in two decades. The authorities have, for instance, blanketed the country's cities and villages with police and armed troops and stepped up monitoring of virtually all forms of communication and the media. It's no wonder that, in online surveys, "control" and "restrict" were voted the country's most popular words for 2011. That tough approach has kept the regime secure up to now, but the stability it creates can only be short-term in China's increasingly modernized society, where most people appear to believe a one-party state is no longer appropriate. The regime has clearly lost the battle of ideas. Today, social change in China is accelerating. The problem for the country's ruling party is that, although Chinese people generally do not have revolutionary intentions, their acts of social disruption can have revolutionary implications because they are occurring at an extraordinarily sensitive time. In short, China is much too dynamic and volatile for the Communist Party's leaders to hang on. In some location next year, whether a small village or great city, an incident will get out of control and spread fast. Because people across the country share the same thoughts, we should not be surprised they will act in the same way. We have already seen the Chinese people act in unison: In June 1989, well before the advent of social media, there were protests in roughly 370 cities across China, without national ringleaders. This phenomenon, which has swept North Africa and the Middle East this year, tells us that the nature of political change around the world is itself changing, destabilizing even the most secure-looking authoritarian governments. China is by no means immune to this wave of popular uprising, as Beijing's overreaction to the so-called "Jasmine" protests this spring indicates. The Communist Party, once the beneficiary of global trends, is now the victim of them. So will China collapse? Weak governments can remain in place a long time. Political scientists, who like to bring order to the inexplicable, say that a host of factors are required for regime collapse and that China is missing the two most important of them: a divided government and a strong opposition. At a time when crucial challenges mount, the Communist Party is beginning a multi-year political transition and therefore ill-prepared for the problems it faces. There are already visible splits among Party elites, and the leadership's sluggish response in recent months -- in marked contrast to its lightning-fast reaction in 2008 to economic troubles abroad -- indicates that the decision-making process in Beijing is deteriorating. So check the box on divided government. And as for the existence of an opposition, the Soviet Union fell without much of one. In our substantially more volatile age, the Chinese government could dissolve like the autocracies in Tunisia and Egypt. As evident in this month's "open revolt" in the village of Wukan in Guangdong province, people can organize themselves quickly -- as they have so many times since the end of the 1980s. In any event, a well-oiled machine is no longer needed to bring down a regime in this age of leaderless revolution. Not long ago, everything was going well for the mandarins in Beijing. Now, nothing is. So, yes, my prediction was wrong. Instead of 2011, the mighty Communist Party of China will fall in 2012. Bet on it. 

Extinction

Renxing 5—Staff Writer for The Epoch Times (San, 8 May 2005, “The CCP’s Last-ditch Gamble: Biological and Nuclear War,” http://en.epochtimes.com/news/5-8-5/30975.html)

Since the Party’s life is “above all else,” it would not be surprising if the CCP resorts to the use of biological, chemical, and nuclear weapons in its attempt to extend its life. The CCP, which disregards human life, would not hesitate to kill two hundred million Americans, along with seven or eight hundred million Chinese, to achieve its ends. These speeches let the public see the CCP for what it really is. With evil filling its every cell the CCP intends to wage a war against humankind in its desperate attempt to cling to life. That is the main theme of the speeches. This theme is murderous and utterly evil. In China we have seen beggars who coerced people to give them money by threatening to stab themselves with knives or pierce their throats with long nails. But we have never, until now, seen such a gangster who would use biological, chemical, and nuclear weapons to threaten the world, that they will die together with him. This bloody confession has confirmed the CCP’s nature: That of a monstrous murderer who has killed 80 million Chinese people and who now plans to hold one billion people hostage and gamble with their lives.

Yes Impact – Reefs
Climate change destroys coral reefs – multiple reasons

GBRMPA, 11 (Great Barrier Reef Marine Park Authority, “Climate change impacts on coral reefs,” Australian Government, 8/8/11, http://www.gbrmpa.gov.au/outlook-for-the-reef/climate-change/what-does-this-mean-for-habitats/coral-reefs, //JPL)

Coral reefs are highly vulnerable to climate change and the impacts will be far reaching. Coral reefs are complex structures built mainly from the calcium carbonate (limestone) skeletons laid down by hard corals. These reef-building corals are highly vulnerable to rising sea temperatures and ocean acidification. Slowed growth and loss of hard corals will reduce essential habitat for many other reef creatures. Reef structures themselves will also begin to crumble if reef growth does not keep pace with erosion by animals and storms.  Coral reefs comprise only six per cent of the area of the Great Barrier Reef, yet they provide critical habitat and food for many species in the ecosystem. Healthy coral reefs are also the essential foundation for reef-based tourism and fishing. They are vitally connected to other Great Barrier Reef habitats including mangroves and salt marshes, seagrass meadows, estuaries, and open water environments. Reefs also act as barriers, protecting inshore habitats and human communities from large waves and storm surges.  Rising sea temperature Hard corals are highly susceptible to coral bleaching caused by higher-than-normal sea temperatures. Coral bleaching is expected to occur more often and with greater severity in the future, making it difficult for corals to recover between bleaching events. As a result, the abundance of living corals on reefs is likely to decline in coming decades.   Some coral types, such as staghorn corals, are especially sensitive to bleaching, and these will be the most seriously affected. Coral communities will increasingly be dominated by types that are more tolerant to temperature stress.   Large, fleshy seaweeds (macroalgae), which compete with corals for space on the reef, will also benefit from rising temperatures and coral bleaching. Scientists have shown that degrading reefs can be rapidly overgrown by these macroalgae, which in turn impede coral recovery. Reefs dominated by macroalgae and bleaching-resistant corals have less three-dimensional structure than healthy coral reefs. Such reefs provide fewer shelters and refuges for the many animals that rely on the reef for their habitat.  Ocean acidification Coral reefs are also highly vulnerable to ocean acidification. Hard corals and many other organisms that contribute to reef building, such as coralline algae, make their skeletons from calcium carbonate (limestone).   The rate of skeleton formation, known as calcification, will slow if waters become more acidic and the skeletons of these animals and plants will be weaker. Reefs are continually worn down by storms, and creatures that eat, burrow or dissolve their way through limestone.   For a healthy reef to be maintained, the growth of corals and encrusting algae has to at least keep pace with this erosion. Continuing ocean acidification will ultimately contribute to coral loss, and a weakening and collapse of limestone reef structures. Extreme weather events The Great Barrier Reef has adapted to cope with the impacts of cyclones and severe storms. However, many scientists predict that intense cyclones (such as cyclone Hamish and cyclone Yasi) will occur more often due to climate change. Reef recovery from such severe storms is slow, because fewer corals survive to recolonise affected areas. An increase in severe cyclones could therefore contribute to the degradation of reefs structures already weakened by coral bleaching and ocean acidification.

Coral reef systems key to human survival

Green Reefs, 12 – Green Reefs environmental magazine (“About Us; Who Are We?” 4/22/12, http://green-reefs.com/GreenReefAboutUs.html, //JPL)

 Here at Green Reefs we are dedicated to the preservation of these precious marine ecosystems known as coral reefs. We will examine the role these fragile biotopes have in our everyday life, from the food we eat to the medicines which may one day cure cancer. Not only do the reefs sustain much of human life, nearly all of aquatic life depends on these small ecosystems as well either directly or indirectly. As the effects of climate change, global warming, overfishing and overpopulation become more dangerous, the reefs find themselves more and more vulnerable. Human survival may ultimately hinge on the survival of the reef ecosystems. With that being said, reefs are home to some of the most colorful and majestic creatures in the world, as well as some of the strangest. With more biodiversity than the Amazon, new creatures are constantly being discovered. New medicines continue to be developed from venomous creatures in the seas. The oceans are becoming more impactful in human civilization. Despite this, the ocean remains relatively unexplored, even though it covers nearly three quarters of our planet. Scientists know more about the surface of the moon than the ocean floor. 

Yes Impact – Miscalculation
Warming causes full-scale nuclear conflict via miscalculation and development of dangerous technology

Smith, 11 – professor of  Security Strategies at the Naval War College, former  associate/assistant professor with the Asia-Pacific Center for Security Studies (Paul, “ The geopolitics of climate change: power transitions, conflict and the future of military activities,” Conflict, Security, & Development, http://www.tandfonline.com/doi/full/10.1080/14678802.2011.593810, //JPL)

 Moreover, the nexus between climate change and food security may be a key factor behind many countries' desire to pursue geo-engineering efforts. The term geo-engineering can be defined as ‘a broad collection of strategies to diminish the amount of climate change resulting from greenhouse gas emissions’.102 Although geo-engineering may provide a tempting and attractive alternative to the politically challenging process of achieving an international agreement on greenhouse gas emission reductions, it presents its own set of challenges. For example, as climate change is expected to generate ‘winners’ and ‘losers’, the winners will obviously have objections to significant geo-engineering interventions on a global scale. In light of geo-engineering's potential to influence agricultural patterns and thus food security, it may engender the temptation by some countries to link the technology to political objectives. In the hands of a single country, geo-engineering technologies might be employed in agricultural extortion operations, in which one country threatens the agricultural capacity (and thus food security) of a neighbouring state. In more severe cases, disagreements over geo-engineering technologies or outcomes could generate international conflict and even warfare (to include nuclear conflict), particularly in areas with pre-existing acute antagonisms (i.e., South Asia or Northeast Asia). Countries may view a neighbouring state's geo-engineering objectives as a direct threat to its security and seek to disrupt it (by military or other means). In extreme cases, a country might invoke pre-emptive war doctrines to disrupt a geo-engineering project that it perceives as threatening to its interests. Overall, growing resource constraints and, consequently, rising competition over resources—including energy, water and food—may become regular features of the twenty-first century security environment. In addition, climate change may exacerbate both the constraints over resources and the competitive posture of countries that perceive impending shortages. In an interview conducted in March 2010, Yuriy Averyanov, a Russian Security Council staff official, stated: ‘climate change may give rise to new inter-state conflicts associated with the exploration and development of energy resources, use of maritime transport routes and bio-resources’.103 In this way, therefore, climate change may be seen as an emerging proximate cause of conflict, to include—in the most extreme cases— limited or full-scale wars between states, through its influence on actual or perceived resource scarcities. 

Warming causes global war – increases miscalc and negates inherent checks against conflict

Harvey, 11 – environmental correspondent at The Guardian quoting Chris Huhne, UK  Secretary of State for Energy and Climate Change, first class degree in philosophy, politics, and economics from Oxford University (Fiona, “ Climate change will increase threat of war, Chris Huhne to warn,” 7/6/11, http://www.guardian.co.uk/environment/2011/jul/06/climate-change-war-chris-huhne, //JPL)

 Climate change will lead to an increased threat of wars, violence and military action against the UK, and risks reversing the progress of civilisation, the energy and climate secretary Chris Huhne will say on Thursday, in his strongest warning yet that the lack of progress on greenhouse gas emission cuts would damage the UK's national interests. "Climate change is a threat multiplier. It will make unstable states more unstable, poor nations poorer, inequality more pronounced, and conflict more likely," Huhne is expected to say in a speech to defence experts. "And the areas of most geopolitical risk are also most at risk of climate change." He will warn that climate change risks reversing the progress made in prosperity and democracy since the industrial revolution, arguing that the results of global warming could lead to a return to a "Hobbesian" world in which life is "nasty, brutish and short". Huhne believes the UK and other countries must act urgently to prepare for the threat. "We cannot be 100% sure that our enemies will attack our country, but we do not hesitate to prepare for the eventuality," he plans to say. "The same principle applies to climate change, which a report published by the Ministry of Defence (MoD) has identified as one of the four critical issues that will affect everyone on the planet over the next 30 years." His comparison of climate change and terrorism echoes Sir David King, the former chief scientific adviser to the government who warned in 2004 that global warning posed "a bigger threat than terrorism". The warning so incensed the then US president George W Bush that he phoned Tony Blair to ask him to gag the scientist. Huhne argues that it is clearly in the UK's national interest to cut carbon dioxide emissions sharply, and persuade other nations to join in the effort. His speech comes at a delicate time for the prime minister, David Cameron, who was embarrassed earlier in the week by an open revolt over climate issues staged by his members of the European parliament. MEPs were voting on whether to adopt more ambitious emissions reduction targets that would raise the goal from a 20% cut in carbon by 2020, compared with 1990 levels, to a tougher 30% cut. Despite Downing St intervention, more than two-thirds of Tory MEPs rebelled against the party line, to support the tougher target. Their revolt was instrumental in defeating the proposal, part of a complex series of votes in the parliament. Green campaigners hope to revive the issue in future votes, and with member states and the European commission, but the vote revealed the depths of climate scepticism within the Tory party. Huhne has scored key victories in recent months in his attempts to put climate change at the centre of coalition policy. He helped to persuade Cameron to accept the "fourth carbon budget" - a plan that would see the UK halve emissions by 2025, the stiffest target of any developed country. Yesterday the prime minister announced tough new energy efficiency standards, supported by Huhne, that would require central government to cut emissions by 25% in the five-year term of this parliament. Huhne will quote military experts, including the MoD and the US Pentagon, who have warned that climate change will increase the risk of conflict and potentially terrorism. Climate change intensifies security threats in three ways: increasing competition for resources; more natural and humanitarian disasters, such as the droughts now causing famine in Africa, which will also lead to mass migration and the conflicts that ensue; and threats to the security of energy supplies. 

Climate change threatens global conflict – resource scarcity and refugees

Bradley, 11 – reporter for Swiss Info, quoting Kurt Spillman,  retired Colonel, Professor emeritus for Security Studies and Conflict Research at the Swiss Federal Institute of Technology (Simon, “ Climate change "endangers global security,” Swiss Info, 7/24/11, http://www.swissinfo.ch/eng/specials/climate_change/news/Climate_change_endangers_global_security.html?cid=30753020, //JPL)

 Climate change poses a major threat to future global peace and security, warns Swiss conflict specialist Kurt Spillmann. His comments followed a heated debate in the United Nations Security Council earlier this week on whether the environment was a security matter meriting the attention of the 15-nation body. “Climate change is not an immediate motivation for conflict between states,” Spillmann, former head of the Center for Security Studies in Zurich, told swissinfo.ch “But it is creating stress on large parts of Africa, Southeast Asia and in the Americas, and leads to tensions between groups and regions and results in large streams of environmental refugees.” “And that in turn creates insecurity between populations. We have little experience of these kind of threats to security.” In the debate on Wednesday called by Germany, this month’s council president, western speakers said ever drier conditions caused by climate change had contributed to conflicts in Sudan’s Darfur region and in Somalia, where the UN recently declared famine in two southern regions after a terrible ongoing drought. Achim Steiner, head of the UN Environment Programme, told the council that global warming was speeding up with unforeseeable consequences. "Competition over scarce water and land, exacerbated by regional changes in climate, are already a key factor in local-level conflicts in Darfur, the Central African Republic, northern Kenya, and Chad. For example, when livelihoods are threatened by declining natural resources, people either innovate, flee or can be brought into conflict," he noted. Steiner said some parts of the world would see 3-4 degree Celsius temperature rises by 2100 while negotiators are discussing a two per cent target. He also noted that sea levels could rise by one metre this century and that natural disasters could “increase exponentially”. 

Climate change causes sparks of international conflict – multiple warrants

 Smith, 11 – professor of  Security Strategies at the Naval War College, former  associate/assistant professor with the Asia-Pacific Center for Security Studies (Paul, “ The geopolitics of climate change: power transitions, conflict and the future of military activities,” Conflict, Security, & Development, http://www.tandfonline.com/doi/full/10.1080/14678802.2011.593810, //JPL)

Furthermore, an emerging body of scholarship suggests that climate change could act as a catalyst for interstate conflict, even provoking war in unstable areas immersed in pre-existing resentments or suspicions.7 For example, climate change-induced mass internal or trans-border migration could provoke security and military responses by governments. Moreover, as countries confront increasingly disruptive climate change, they may deploy unconventional technologies designed to ameliorate the phenomenon, which may have effects beyond their borders, thus provoking the ire of neighbouring states that may, in turn, be inclined to deploy countermeasures. At its core, climate change is likely to increasingly manifest as a military problem, invoking the same sorts of calculations within governments that are traditionally associated with the ‘high politics’ of interstate relations and war. Just as climate change has influenced the course and parameters of human civilisation throughout history, it will likely continue playing this role, even to the point of shaping the contours of geopolitics and power transitions throughout the twenty-first century. 

Yes Impact – Hurricanes 
Warming increases the frequency and power of Hurricanes

Knutson ’11 (Research meteorologist Thomas R. Knutson 8/26/2011 “Global Warming and Hurricanes: An Overview of Current Research Results” Geophysical Fluid Dynamics Laboratory http://www.gfdl.noaa.gov/global-warming-and-hurricanes)
Anthropogenic warming by the end of the 21st century will likely cause hurricanes globally to be more intense on average (by 2 to 11% according to model projections for an IPCC A1B scenario). This change would imply an even larger percentage increase in the destructive potential per storm, assuming no reduction in storm size. There are better than even odds that anthropogenic warming over the next century will lead to an increase in the numbers of very intense hurricanes in some basins—an increase that would be substantially larger in percentage terms than the 2-11% increase in the average storm intensity. This increase in intense storm numbers is projected despite a likely decrease (or little change) in the global numbers of all tropical storms. Anthropogenic warming by the end of the 21st century will likely cause hurricanes to have substantially higher rainfall rates than present-day hurricanes, with a model-projected increase of about 20% for rainfall rates averaged within about 100 km of the storm center. Observed records of Atlantic hurricane activity (e.g. Emanuel 2007.) show a strong correlation, on multi-year time-scales, between local tropical Atlantic sea surface temperatures (SSTs) and the Power Dissipation Index (PDI) (Figure 1). PDI is an aggregate measure of Atlantic hurricane activity, combining frequency, intensity, and duration of hurricanes in a single index. Both Atlantic SSTs and PDI have risen sharply since the 1970s, and there is some evidence that PDI levels in recent years are higher than in the previous active Atlantic hurricane era in the 1950s and 60s. Model-based climate change detection/attribution studies have linked increasing tropical Atlantic SSTs to increasing greenhouse gases, but the link between increasing greenhouse gases and hurricane PDI or frequency has been based on statistical correlations. The statistical linkage of Atlantic hurricane PDI to and Atlantic SST in Figure 1 suggests at least the possibility of a large anthropogenic influence on Atlantic hurricanes. If the correlation between tropical Atlantic SSTs and hurricane activity shown in Figure 1 is used to infer future changes in Atlantic hurricane activity, the implications are sobering: the large increases in tropical Atlantic SSTs projected for the late 21st century would imply very substantial increases in hurricane destructive potential--roughly a 300% increase in the PDI by 2100 (Figure 2 a).

Hurricanes kill thousands and costs billions in repairs

Barnett ‘11(William C. Barnett “Hurricanes” Encyclopedia of American Environmental History Volume 2 http://go.galegroup.com.proxy.lib.umich.edu/ps/i.do?action=interpret&id=GALE%7CCX1981000408&v=2.1&u=umuser&it=r&p=GVRL&sw=w&authCount=1)
Hurricanes are severe tropical storms that can produce powerful winds, huge waves, and flooding rains. These weather systems have inflicted catastrophic damage upon American communities along the Gulf Coast and the Atlantic coast. Inhabitants of the Gulf Coast from Texas to Florida, and of the Atlantic coast, particularly from Florida to North Carolina, are aware of the risk of tropical storms developing into hurricanes. These coastal communities have a long history of tropical storms, and approximately five hurricanes make landfall somewhere along the nation's coastline in a typical three-year period. The dangers that hurricanes represent received greatly increased attention across the United States in August 2005, when Hurricane Katrina devastated coastal Louisiana and Mississippi. The long-term impacts of Hurricane Katrina are not fully understood at this time, but the extent of the flooding and damage in NEW ORLEANS, LOUISIANA, a major metropolitan area, made the storm the costliest of the natural DISASTERS in American history. Hurricane Katrina's economic costs, certainly in excess of $100 billion, were unprecedented, and the storm killed more than 1,800 people in Louisiana and Mississippi. As horrific as this 2005 storm was, it was not the deadliest hurricane in U.S. history, and it was far from the strongest of the hurricanes that have made landfall in the United States. Hurricanes develop over warm ocean waters, and the storm systems that reach the United States typically originate off Africa's coast and travel across the Atlantic Ocean. Similar tropical storms also form over the Indian Ocean and Pacific Ocean, where they are usually called typhoons or tropical cyclones. All these terms refer to the same meteorological pattern, in which thunderstorms characterized by strong winds and heavy rains circle around a low-pressure center. In the Northern Hemisphere, hurricane winds circulate in a counterclockwise rotation, while cyclones in the Southern Hemisphere spin clockwise. The key to the remarkable power of these storms is the heat mechanism that fuels them. Hurricanes feed on the heat that is released when warm, moist air rises from the ocean's surface and the water vapor condenses. For this reason, the strength and size of these storms rapidly increase over warm bodies of water, and the storms weaken just as quickly over land. Many of these ocean-generated storms never reach land, and hurricanes that reach coastlines usually do not cause major fatalities. But tropical cyclones that make landfall in densely populated, low-lying areas can be devastating. When these storms cause massive fatalities, it is typically because they create a rapidly flooding storm surge, which pushes sea-water onshore, or because their torrential rains cause inland flooding. Hurricanes can combine with normal tides to raise water levels by 15 feet. The world's deadliest tropical cyclone flooded Bangladesh's Ganges River Delta region in 1970, killing more than 300,000 people, and the Atlantic's deadliest hurricane ravaged the Lesser Antilles in 1780, taking approximately 22,000 lives. 

Yes Impact – Hurricanes Turns Case
Hurricanes destroy infrastructure
Hurricanes Science and Society ‘11( “Hurricanes Hazards and impacts” http://www.hurricanescience.org/society/impacts/)
Hurricanes are among the most powerful natural hazards known to humankind. During a hurricane, residential, commercial, and public buildings, as well as critical infrastructure such as transportation, water, energy, and communication systems may be damaged or destroyed by several of the impacts associated with hurricanes. Wind and water are the twin perils associated with hurricanes and both can be tremendously destructive and deadly.

Yes Impact – South Asia
Warming causes nuclear conflict in South Asia

Smith, 11 – professor of  Security Strategies at the Naval War College, former  associate/assistant professor with the Asia-Pacific Center for Security Studies (Paul, “ The geopolitics of climate change: power transitions, conflict and the future of military activities,” Conflict, Security, & Development, http://www.tandfonline.com/doi/full/10.1080/14678802.2011.593810, //JPL)

 By contrast, resource conflicts involving more basic human necessities—most notably water and food—may prove much more resistant to effective resolution. Water conflicts, for example, may be exacerbated by climate change, particularly as the number of individuals living in water-stressed regions appears to be growing. By the year 2030, an estimated four billion people will reside in water-stressed countries ‘where governments encounter serious constraints in their ability to satisfy domestic, industrial and agricultural water demands’.75 Moreover, water scarcity in the context of shared river resources could trigger international conflict, particularly as roughly 40 per cent of the world's population lives in an international river basin.76 Climate change is expected to intensify these shortages and consequently associated tensions, particularly in areas rife with pre-existing antagonisms. In South Asia, a large portion of the population in India, Pakistan and Bangladesh is dependent on water supplies from two major river systems, the Brahmaputra and Indus Rivers. These systems originate in the Tibetan plateau and nearby Himalayan mountain ranges and are originally derived from snow and glacial melt. The Brahmaputra River, which originates in south-western Tibet, provides an aquatic lifeline to Northeastern India and Bangladesh. For years, fears and suspicions abounded in South Asia regarding perceptions that China was planning to dam the river (in Tibet) and divert some of its water to northern China. When China finally announced plans to dam the Yarlung Zangbo River (which flows into India as the Brahmaputra), the decision quickly generated alarm within India, particularly within the country's north-eastern states that depend on the river's water for agricultural and industrial purposes.77 Indian intelligence agencies regularly monitor Chinese dam and hydroelectric projects along the river on the Chinese side as a result of inadequate data-sharing protocols between Beijing and New Delhi.78 Farther to the west, the Indus River provides crucial water supplies to both Pakistan and India; the river also passes through the disputed region of Jammu and Kashmir. It is particularly critical for Pakistan's agricultural sector: ‘Pakistan depends on the Indus for its survival and sustenance’.79 The Indus Water Treaty, signed in 1960, is the formal mechanism designed to help the two rival countries maintain reasonably equitable distributions of water and mitigate associated disputes. Nevertheless, Pakistan has occasionally accused India of taking more than its fair share. In 2008, Pakistan's President Asif Ali Zardari complained about an Indian hydroelectric dam project on the Chenab River, one of the key Indus River tributaries. Zardari reportedly stated that ‘Pakistan would be paying a very high price for India's move to block Pakistan's water supply from the Chenab River’.80 More ominously, senior Pakistani officials and security experts have accused India of using water as a weapon against their country, which ultimately may require Pakistan to seek redress by employing nuclear weapons.81 Climate change may add a new and more sinister dynamic to river geopolitics in the region. One study found that the Brahmaputra and Indus Rivers are particularly vulnerable to climate change effects. Since downstream populations depend on the river for agricultural purposes, the study found that food security would be threatened in a number of regions, but particularly in the Brahmaputra and Indus basins ‘owing to the large population and the high dependence on irrigated agriculture and meltwater’.82 Reduced water availability—a longer-term risk associated with sustained glacial melt—could exacerbate tensions between affected countries, including China, India, Pakistan and Bangladesh. 

Yes Impact – Navy
Warming intensifies geopolitical instability and will overstretch America’s Navy

Smith, 11 – professor of  Security Strategies at the Naval War College, former  associate/assistant professor with the Asia-Pacific Center for Security Studies (Paul, “ The geopolitics of climate change: power transitions, conflict and the future of military activities,” Conflict, Security, & Development, http://www.tandfonline.com/doi/full/10.1080/14678802.2011.593810, //JPL)

When the US Department of Defense released its Quadrennial Defense Review (QDR) in February 2010, it marked the first time a major Pentagon force planning document had described the strategic implications of climate change and its likely effect on future military missions. Citing US intelligence assessments, the QDR stated that ‘climate change could have significant geopolitical impacts around the world, contributing to poverty, environmental degradation and the further weakening of fragile governments’.1 In addition, the document noted, climate change could contribute to food and water scarcities, increase the spread of disease and exacerbate mass migration.2 Nine months after publication of the QDR, Rear Admiral David Titley, the US Navy's chief oceanographer and the head of the Navy's Task Force Climate Change (TFCC), told a US Congressional committee how climate change would affect future US Navy missions. ‘While the Arctic is a bellwether for global climate change’, he noted, ‘there are other impacts of climate change on missions that the Navy must consider, including water resources, fisheries and implications for humanitarian assistance and disaster relief’.3 The following year, the National Research Council (NRC) issued a report on the implications of climate change for future naval operations. Among its various findings, the NRC concluded that climate change would likely ‘generate geopolitical instability in already vulnerable regions’ of the world, which would have implications for future US military missions.4

Naval power solves multiple scenarios for nuclear war

Eaglen and McGrath 5/16/11 – —Mackenzie Eaglen is Research Fellow for National Security in the Douglas and Sarah Allison Center for Foreign Policy Studies, a division of the Kathryn and Shelby Cullom Davis Institute for International Studies, at The Heritage Foundation. Bryan McGrath is a retired naval officer and the Director of Delex Consulting, Studies and Analysis in Vienna, Virginia. On active duty, he commanded the destroyer USS Bulkeley (DDG 84) and served as the primary author of the current maritime strategy. (“Thinking About a Day Without Sea Power: Implications for U.S. Defense Policy” http://www.heritage.org/research/reports/2011/05/thinking-about-a-day-without-sea-power-implications-for-us-defense-policy)

Abstract: America is a maritime power, and a strong U.S. Navy is both in America’s long-term interest and essential to the nation’s prosperity. Yet U.S. sea power is in decline. If not reversed, this decline could pass the tipping point, leaving the country economically and strategically unable to reverse course, which would have profound economic and geopolitical consequences. Members of Congress and the Navy need to work together to develop long-range technology road maps, foster innovation, and properly fund and manage shipbuilding to ensure that the future Navy has the size and capabilities needed to protect and advance U.S. interests around the world. Implications of the Loss of Preponderant Sea Power How the United States might replace its preponderant sea power—if that day ever comes—seems less straightforward. Indeed, the question seems almost ludicrous. The United States is a maritime nation, bordered by two oceans and for much of its history protected by them. Over the past 60 years, the oceans have been highways for worldwide trade that has helped to lift more than a billion people out of poverty,[3] and those sea lanes have been patrolled by the U.S. Navy, the world’s preeminent naval power. The U.S. Navy’s global presence has added immeasurably to U.S. economic vitality and to the economies of America’s friends and allies, not to mention those of its enemies. World wars, which destroyed Europe and much of East Asia, have become almost incomprehensible thanks to the “nuclear taboo” and preponderant American sea power. If these conditions are removed, all bets are off. For more than five centuries, the global system of trade and economic development has grown and prospered in the presence of some dominant naval power. Portugal, Spain, the Netherlands, the United Kingdom, and now the U.S. have each taken a turn as the major provider of naval power to maintain the global system. Each benefited handsomely from the investment: [These navies], in times of peace, secured the global commons and ensured freedom of movement of goods and people across the globe. They supported global trading systems from the age of mercantilism to the industrial revolution and into the modern era of capitalism. They were a gold standard for international exchange. These forces supported national governments that had specific global agendas for liberal trade, the rule of law at sea, and the protection of maritime commerce from illicit activities such as piracy and smuggling.[4] A preponderant naval power occupies a unique position in the global order, a special seat at the table, which when unoccupied creates conditions for instability. Both world wars, several European-wide conflicts, and innumerable regional fights have been fueled by naval arms races, inflamed by the combination of passionate rising powers and feckless declining powers. In this scenario, events unfold in a world that is very unstable and unsafe. International cooperation declines dramatically as countries hoard natural resources and the U.S. struggles against the strength of other resource-rich and economically robust regions of the world. Like the recession of 2008, the main trigger for this catastrophe is the international finance system. In 2020, several major European nations default on their debt, causing a flight of private money from the formal financial systems of the European Union (EU), the U.S., and Japan. Contagion in the financial markets plunges the world economy into global depression. Virtually every major Western nation finds itself in horrific economic straits, and only nations without expansive social safety nets are able to meet current obligations. Those with robust social welfare programs face aging populations, smaller workforces, and drastic cuts in services that spill over into all sectors of their economies. The U.S. economy contracts from $20 trillion in 2020 to $12 trillion in 2025. During this time, two separate U.S. presidential Administrations seek and obtain significant cuts in the size of the U.S. armed forces. Homeland security becomes the sole focus of the Department of Defense, with policymakers concentrating primarily on port and border security, land-based strategic nuclear forces, anti-terrorism, and managing civil unrest. Islamic terrorism accelerates the turn inward, which had abated in the second decade of the 21st century, as terrorists take advantage of the weakened condition of the West, especially the United States. Two “dirty bomb” explosions in 2021 accelerate the worldwide redeployment of U.S. military forces to home bases as the nation demands protection from terrorism. By 2025, U.S. international influence has all but disappeared, and U.S. efforts to counter Islamic terrorism garner little worldwide support due to economic and political interests. While the worldwide depression is devastating, it is less so in China, which in 2015 began to rebalance its economy aggressively toward domestic consumption. A China–Russia entente dominates the international distribution of resources and is ascendant economically. A global “basket currency” replaces the dollar as the reserve currency of choice, and Southeast Asia leads in technology development. Global maritime trade declines dramatically due to rising oil prices, terrorism, and piracy, and international cooperation to provide enhanced security does not materialize. With the decrease in long-haul international trade, regional trade blocs become the dominant mode of commerce. Even as the depression reduces demand, supply is reduced further. The United Nations is ineffective and ignored, a relic of an age of international cooperation long since past. Worldwide competition for declining energy resources increases, exacerbated by a global decline in energy innovation as commercial investment slows dramatically. Industrial nations with domestic access to energy engage in power politics, creating even more conflict in an already unstable world. In this environment, Americans are not embraced internationally, and the U.S. military loses many of its basing rights as it redeploys to the United States.
Naval power key to prevent war

Conway, Roughead, and Allen 2007-  Conway is a General of U.S. Marine Corps and Commandant of the Marine Corps, Roughead is an Admiral of U.S. Navy and Chief of Naval Operations, Allen is an Admiral of U.S. Coast Guard and Commandant of the Coast Guard (James Conway, Gary Roughead, Thad Allen, "A Cooperative Strategy for 21st Century Seapower", Department of the Navy, United States Marine Corps, United States Coast Guard, http://www.navy.mil/maritime/MaritimeStrategy.pdf)

The oceans connect the nations of the world, even those countries that are landlocked. Because the maritime domain—the world’s oceans, seas, bays, estuaries, islands, coastal areas, littorals, and the airspace above them—supports 90% of the world’s trade, it carries the lifeblood of a global system that links every country on earth. Covering three-quarters of the planet, the oceans make neighbors of people around the world. They enable us to help friends in need and to confront and defeat aggression far from our shores. Today, the United States and its partners find themselves competing for global influence in an era in which they are unlikely to be fully at war or fully at peace. Our challenge is to apply seapower in a manner that protects U.S. vital interests even as it promotes greater collective security, stability, and trust. While defending our homeland and defeating adversaries in war remain the indisputable ends of seapower, it must be applied more broadly if it is to serve the national interest. We believe that preventing wars is as important as winning wars. There is a tension, however, between the requirements for continued peacetime engagement and maintaining proficiency in the critical skills necessary to fighting and winning in combat. Maritime forces must contribute to winning wars decisively while enhancing our ability to prevent war, win the long struggle against terrorist networks, positively influence events, and ease the impact of disasters. As it has always been, these critical tasks will be carried out by our people—the key to success in any military strategy. Accordingly, we will provide our people—our Sailors, Marines, and Coast Guardsmen—with the training, education and tools necessary to promote peace and prevail in conflict. Guided by the objectives articulated in the National Security Strategy, National Defense Strategy, National Military Strategy and the National Strategy for Maritime Security, the United States Navy, Marine Corps, and Coast Guard will act across the full range of military operations to secure the United States from direct attack; secure strategic access and retain global freedom of action; strengthen existing and emerging alliances and partnerships and establish favorable security conditions. Additionally, maritime forces will be employed to build confidence and trust among nations through collective security efforts that focus on common threats and mutual interests in an open, multi-polar world. To do so will require an unprecedented level of integration among our maritime forces and enhanced cooperation with the other instruments of national power, as well as the capabilities of our international partners. Seapower will be a unifying force for building a better tomorrow.

Yes Impact – Amazon
Warming Kills the Amazon
Brodie et al 12 – Wildlife Biology Program, University of Montana (Jedediah, Eric Post and 

William F. Laurance, Department of Biology, Pennsylvania State University AND Centre for Tropical Environmental and Sustainability Science (TESS) and School of Marine and Tropical Biology, James Cook University, “Climate change and tropical biodiversity: a new focus”, Trends in Ecology and Evolution, p. 147, ScienceDirect, March 12th, 2012, KTOP)

Synergies between climate change and human-lit fires represent another severe threat to tropical ecosystems that is likely to increase in importance with future warming. Although many tropical tree species might be reasonably resilient to rising temperature [30] and even moderate water stress [19], [31] and [32], few are adapted to fire [33], and most tropical rainforests are fire sensitive [34]. Over 70% of tropical forests already suffer from ‘degraded’ fire regimes [34]. Substantial expanses of the tropics could become warmer and drier in the future, potentially in conjunction with increasingly intense El Niño events [35] and [36] and droughts driven by anomalously warm sea-surface temperatures [37]. Such conditions can increase the incidence, magnitude and duration of human-lit fires, including wildfires that escape from control [38]. Flammability can increase both through reduced annual precipitation and via increased rainfall seasonality, which generates more intense dry seasons [22]. Crucially, human land-use changes can dramatically increase forest vulnerability to fire (Figure 1), magnifying the impacts of climatic drying. As human numbers increase, drought cycles in Indonesia become increasingly coupled with fire cycles [39]. Moreover, logged or fragmented forests are far more vulnerable to fire than are intact forests [40], [41] and [42]. In fragmented landscapes, canopy desiccation [43] and fire [44] can penetrate deeply into forest remnants. Canopy desiccation can infiltrate approximately 1.5 km from the forest edge in moderately fragmented areas (50–65% forest cover) and >2.5 km in heavily fragmented landscapes (20% forest cover) [43]. Such edge effects are among the strongest drivers of changes in tree and animal communities, microclimate and carbon storage in fragmented forests [45]. In the Brazilian Amazon, over 70 000 km of new forest edge was created annually from 2000 to 2002, and the amount of forest within 2 km of an edge rose by 4% per year [46], thereby increasing forest susceptibility to desiccation and fires.
This causes extinction

Takacs, professor of environmental humanities at the Institute for Earth Systems Science and Policy at Cal state, 1996 

(David. “The idea of biodiversity: Philosophies of Paradise,” p. 200-201)

So biodiversity keeps the world running. It has value and of itself, as well as for us. Raven, Erwin, and Wilson oblige us to think about the value of biodiversity for our own lives. The Ehrlichs’ rivet-popper trope makes this same point; by eliminating rivets, we play Russian roulette with global ecology and human futures: “It is likely that destruction of the rich complex of species in the Amazon basin could trigger rapid changes in global climate patterns. Agriculture remains heavily dependent on stable climate, and human beings remain heavily dependent on food. By the end of the century the extinction of perhaps a million species in the Amazon basin could have entrained famines in which a billion human beings perished. And if our species is very unlucky, the famines could lead to a thermonuclear war, which could extinguish civilization.” 13 Elsewhere Ehrlich uses different particulars with no less drama: What then will happen if the current decimation of organic diversity continues? Crop yields will be more difficult to maintain in the face of climatic change, soil erosion, loss of dependable water supplies, decline of pollinators, and ever more serious assaults by pests. Conversion of productive land to wasteland will accelerate; deserts will continue their seemingly inexorable expansion. Air pollution will increase, and local climates will become harsher. Humanity will have to forgo many of the direct economic benefits it might have withdrawn from Earth's well​stocked genetic library. It might, for example, miss out on a cure for cancer; but that will make little difference. As ecosystem services falter, mortality from respiratory and epidemic disease, natural disasters, and especially famine will lower life expectancies to the point where can​cer (largely a disease of the elderly) will be unimportant. Humanity will bring upon itself consequences depressingly similar to those expected from a nuclear winter. Barring a nuclear conflict, it appears that civili​zation will disappear some time before the end of the next century - not with a bang but a whimper.14 

Decreased forest area coupled with warming causes massive species extinction

Brodie et al 12 – Wildlife Biology Program, University of Montana (Jedediah, Eric Post and 

William F. Laurance, Department of Biology, Pennsylvania State University AND Centre for Tropical Environmental and Sustainability Science (TESS) and School of Marine and Tropical Biology, James Cook University, “Climate change and tropical biodiversity: a new focus”, Trends in Ecology and Evolution, p. 147, ScienceDirect, March 12th, 2012, KTOP)

The ways in which climate change affects biodiversity will surely vary across different tropical ecosystems. Lowland forests might be particularly susceptible to the types of climate–land-use interaction we have outlined above. For example, habitat destruction and fragmentation could cause species extinctions when they preclude organisms from shifting their distributions to avoid temperature increases or heat waves. Such extinctions could be particularly severe in the vast lowlands of the Congo and Amazon drainages, where species would have to move thousands of kilometers to reach higher-elevation thermal refuges [2] and [4]. Vulnerability might be acute in many canopy trees, such as those in the Fagaceae and Dipterocarpaceae of Southeast Asia, whose potential migration rates are low owing to short seed dispersal distances [50]. Upslope shifts in the ranges of lowland species [2] could place added pressure on higher-elevation species. Yet, in some montane tropical forests, changing climatic conditions themselves could be more important than synergies between climate change and land use. Many species in these systems, such as numerous amphibians and epiphytic plants, are cool-adapted, range-restricted endemics that appear especially vulnerable to further warming, brief but intense heat waves, a rising cloud base, increasing insolation and potentially reduced moisture-stripping from clouds [20] and [51]. Rising temperatures at higher elevations might also increase the prevalence of virulent pathogens in these systems, such as the amphibian chytrid fungus (Batrachochytrium dendrobatidis) [52] and [53].

Yes Impact – Plankton

Global warming accelerates the destruction of phytoplankton

Connor ’10 (Steven Connor, Science editor of The Independent, “The dead sea: Global warming blamed for 40 per cent decline in the ocean's phytoplankton Microscopic life crucial to the marine food chain is dying out. The consequences could be catastrophic” 7/29/2010 http://www.independent.co.uk/environment/climate-change/the-dead-sea-global-warming-blamed-for-40-per-cent-decline-in-the-oceans-phytoplankton-2038074.html)
The microscopic plants that support all life in the oceans are dying off at a dramatic rate, according to a study that has documented for the first time a disturbing and unprecedented change at the base of the marine food web. Scientists have discovered that the phytoplankton of the oceans has declined by about 40 per cent over the past century, with much of the loss occurring since the 1950s. They believe the change is linked with rising sea temperatures and global warming. If the findings are confirmed by further studies it will represent the single biggest change to the global biosphere in modern times, even bigger than the destruction of the tropical rainforests and coral reefs, the scientists said yesterday.

Phytoplankton are key to the global food chain-their destruction risks extinction 

Connor ’10 (Steven Connor, Science editor of The Independent, “The dead sea: Global warming blamed for 40 per cent decline in the ocean's phytoplankton Microscopic life crucial to the marine food chain is dying out. The consequences could be catastrophic” 7/29/2010 http://www.independent.co.uk/environment/climate-change/the-dead-sea-global-warming-blamed-for-40-per-cent-decline-in-the-oceans-phytoplankton-2038074.html)
Phytoplankton are microscopic marine organisms capable of photosynthesis, just like terrestrial plants. They float in the upper layers of the oceans, provide much of the oxygen we breathe and account for about half of the total organic matter on Earth. A 40 per cent decline would represent a massive change to the global biosphere. "If this holds up, something really serious is underway and has been underway for decades. I've been trying to think of a biological change that's bigger than this and I can't think of one," said marine biologist Boris Worm of Canada's Dalhousie University in Halifax, Nova Scotia. He said: "If real, it means that the marine ecosystem today looks very different to what it was a few decades ago and a lot of this change is happening way out in the open, blue ocean where we cannot see it. I'm concerned about this finding." The researchers studied phytoplankton records going back to 1899 when the measure of how much of the green chlorophyll pigment of phytoplankton was present in the upper ocean was monitored regularly. The scientists analysed about half a million measurements taken over the past century in 10 ocean regions, as well as measurements recorded by satellite. They found that phytoplankton had declined significantly in all but two of the ocean regions at an average global rate of about 1 per cent per year, most of which since the mid 20th Century. They found that this decline correlated with a corresponding rise in sea-surface temperatures – although they cannot prove that warmer oceans caused the decline. The study, published in the journal Nature, is the first analysis of its kind and deliberately used data gathered over such a long period of time to eliminate the sort of natural fluctuations in phytoplankton that are known to occur from one decade to the next due to normal oscillations in ocean temperatures, Dr Worm said. "Phytoplankton are a critical part of our planetary life support system. They produce half of the oxygen we breathe, draw down surface CO2 and ultimately support all of our fishes." he said. 

But some scientists have warned that the Dalhousie University study may not present a realistic picture of the true state of marine plantlife given that phytoplankton is subject to wide, natural fluctuations. "Its an important observation and it's consistent with other observations, but the overall trend can be overinterpreted because of the masking effect of natural variations," said Manuel Barange of the Plymouth Marine Laboratory and a phytoplankton expert. However, the Dalhousie scientists behind the three-year study said they have taken the natural oscillations of ocean temperatures into account and the overall conclusion of a 40 per cent decline in phytoplankton over the past century still holds true. "Phytoplankton are the basis of life in the oceans and are essential in maintaining the health of the oceans so we should be concerned about its decline. "It's a very robust finding and we're very confident of it," said Daniel Boyce, the lead author of the study. "Phytoplankton is the fuel on which marine ecosystems run. A decline of phytoplankton affects everything up the food chain, including humans," Dr Boyce said. Phytoplankton is affected by the amount of nutrients the well up from the bottom of the oceans. In the North Atlantic phytoplankton "blooms" naturally in spring and autumn when ocean storms bring nutrients to the surface. One effect of rising sea temperatures has been to make the water column of some regions nearer the equator more stratified, with warmer water sitting on colder layers of water, making it more difficult for nutrients to reach the phytoplankton at the sea surface. Warmer seas in tropical regions are also known to have a direct effect on limiting the growth of phytoplankton. 

Phytoplankton are key to oil, ocean life and balancing the carbon cycle

Smith ‘12(Bennett L. Smith Professor in the Institute of Marine and Coastal Sciences and the Department of Earth and Planetary Sciences at Rutgers University, Nature International weekly Journal of Science 2/29/2012 http://www.nature.com/nature/journal/v483/n7387_supp/full/483S17a.html 
The ocean is teeming with organisms so small you can't see them, populations of microorganisms called phytoplankton. Tiny they may be, but over recent decades these microscopic plant-like organisms have been shown to help drive the global carbon cycle. Further research by marine biologists is steadily revealing the important role of microorganisms and their genes, and raising new questions about how they evolved. Can we use this knowledge to help us restore balanced carbon cycling? Colourful tropical fish flit among sea anemones in a coral reef. Anglers pose on deck with giant marlins. Porpoises play. The ocean's bounty of animal life has long provided people with food, adventure and a sense of awe and wonder. But none of it would be possible without the single-celled organisms called phytoplankton that float by the thousands in every drop of water in the top 100 metres of the sea. Phytoplankton comprise two main groups: photosynthetic cyanobacteria and the single-celled algae that drift in the sunlit top layers of oceans. They provide food, directly or indirectly, for virtually every other marine creature. They emit much of the oxygen that permeates our atmosphere. Their fossilized remains, buried and compressed by geological forces, are transformed into oil, the dense liquid of carbon that we use to fuel our cars, trucks and buses. In addition, according to research that has only recently come into focus, they play a huge role in the cycling of carbon dioxide from the atmosphere to the biosphere and back, and this cycling helps to control Earth's climate. A certain ratio Early clues to the global importance of phytoplankton emerged in the 1930s. Over several research voyages, oceanographers had collected thousands of samples of sea water from the deep ocean (below a depth of 500 metres) around the world. They then measured the relative amounts of carbon, nitrogen and phosphorus — elements needed to construct essential cellular molecules — in both phytoplankton and the sea water. Alfred Redfield of Harvard University in Massachusetts realized that the proportions of these elements in the ocean were not haphazard. In every region of the ocean sampled, the ratio of nitrogen atoms to phosphorus atoms in the deep ocean was 16 to 1 — the same ratio as in the phytoplankton. Were the phytoplankton mirroring the ocean? Or were these tiny organisms determining the chemistry of the vast waters? “Phytoplankton not only reflected the chemical composition of the deep ocean, but created it.” For more than 20 years, Redfield and others puzzled over why these ratios were identical. He eventually made a crucial conceptual leap, proposing in 1958 that phytoplankton not only reflected the chemical composition of the deep ocean, but created it1. He suggested that as phytoplankton and the animals that ate them died and sank to the bottom, along with those animals' faecal matter, microorganisms in the deep sea broke that material down into its chemical constituents, creating sea water with the same proportions of nitrogen and phosphorus. The sea is not the only place where microorganisms shape the environment. Since Redfield's time, scientists have discovered that microorganisms also helped shape the chemical composition of our planet's air and land. Most dramatically, trillions of phytoplankton created the planet's breathable, oxygen-rich atmosphere. By analysing a variety of minerals in rocks of known age, geologists discovered that for the first half of Earth's 4.6-billion-year history its atmosphere contained virtually no free oxygen — it only started accumulating 2.4 billion years ago. They found rocks containing fossilized cyanobacteria, or blue-green algae, whose present-day cousins perform a type of photosynthesis that uses the Sun's energy to split water into hydrogen and oxygen. There were no land plants to produce oxygen until almost 2 billion years after atmospheric oxygen levels first rose. It was the oxygen these photosynthetic microorganisms that created our oxygen-rich atmosphere. Today, different groups of microorganisms, especially in the ocean, recycle waste produced by other microorganisms and use it to power global cycles of the elements most essential to life. Cyanobacteria and other groups also convert nitrogen gas (N2) into ammonium (NH4+), fixing this essential nutrient in a form they can use to make the amino acids and proteins they need to build and maintain cells. Different microorganisms convert amino acids and other organic nitrogen compounds to nitrogen-containing gases, returning them to the atmosphere. And others help drive the recycling of different elements essential for life, including iron, sulphur and phosphorus. Phytoplankton provide organic matter for the organisms that comprise the vast majority of marine life. They do this by consuming carbon dioxide that would otherwise dissolve in the sea water and make it more acidic. The organisms provide organic matter for the vast majority of the marine food chain. Removing carbon dioxide from water also allows more of it to diffuse in from the air, lowering atmospheric levels of the gas. In these ways, phytoplankton are crucial to the global carbon cycle, the circular path by which carbon atoms travel from the atmosphere to the biosphere, to the land and then back to the ocean 
Yes Impact – Food Prices

Warming causes increases in food prices 

Shurkin 11 – Correspondent for the Inside Science News Service (Joel N., “Climate Change, Food Safety Linked”, http://www.usnews.com/science/articles/2011/02/23/climate-change-food-safety-linked, February 23rd, 2011, KTOP)
(ISNS)—Global warming has the potential to make what we eat more dangerous and expensive, and the world already is feeling the effects, according to experts. A quartet of scientists reporting during the annual meeting of the American Association for the Advancement of Science in Washington last weekend said the issues of food safety are poorly understood, but the inference from what is known is distressing. They fear that global warming would lead to increased levels of contamination of food, from chemicals and pesticides to crop pests and fungal pathogens, as well as faster spreading of diseases such as cholera and shellfish poisoning. These issues could also force changes in diets as some foods become less available or more dangerous and increase food prices in a world where they are already rising and causing civil unrest. Discussions about the link between climate change and food safety are only now beginning, said Sandra Hoffman of the Department of Agriculture, and the science is not clear. While poor countries, particularly in the tropics and subtropics and the impoverished everywhere will fare the worst, according to Ewen C. Todd, of Michigan State University in East Lansing, Mich., the threat is not restricted to the developing world. There are 38.4 million cases of food poisoning in the U.S. every year, mostly from noroviruses, the pathogen best known for affecting cruise ship passengers. Of those victims, 72,000 people are hospitalized and 1,600 die. Salmonella, a bacterium, now is the leading cause of food-related death. Scientists know that for every degree the ambient temperature rises above 6 degrees Celsius—or 43 degrees F—temperature in an area, the occurrence of food-borne salmonella poisoning increases by 12 percent. Another possible effect of climate change is in the news now. One of the reasons for the unrest in Egypt and Asia has been rising food prices caused by stressed ecosystems on the land and in the ocean, Todd said. Ray Knighton, also of the USDA, said changing climate affects food production. Drought can cause a loss in plant vigor, making plants more susceptible to disease; floods and heavy rains favor the growth of fungal pathogens on leaves, and many disease-causing organisms can spread in changing wind currents. "Greenhouse gasses and atmospheric pollutants change plant structure and the ability of the plant to defend itself against pathogens," he said. Most scientists believe climate change is producing more severe storms and these apparently help spread diseases. One classic example is Asian soybean rust, spores that cause gold speckles on the light green leaves and eventually kill the plant. The spores spread from Asia to Africa then to South American and finally the United States. The spread in the U.S. was unusually fast and wide. It turns out the spores were riding on the winds of hurricanes from the Gulf of Mexico, Knighton said. That has huge implications for how food-borne diseases are monitored and the need for a sensitive network for tracking pathogens, he said. Vibriosis, which comes from seafood, is known to increase with rises in the temperature and salinity of the oceans, said Hoffman. It peaks in the heat of summer. One species of the vibrio bacteria causes cholera. As temperatures rise, the implication is that the spread of vibriosis also will rise. 
World war III
Clif Droke 3-14, editor of the daily Gold & Silver Stock Report, “Rising fuel costs and the next Revolution”, http://www.marketoracle.co.uk/Article33595.html
The economic and political importance of high food prices can’t be underestimated. To take one example, high food prices were the catalyst for last year’s outbreak of revolution in several Middle East countries. The region once known as the Fertile Crescent is heavily dependent on imported grain and rising fuel costs contributed to the skyrocketing food prices which provoked the Arab revolts. Annia Ciezadlo, in her article “Let Them Eat Bread” in the March 23, 2011 issue of Foreign Affairs wrote: “Of the top 20 wheat importers for 2010, almost half are Middle Eastern countries. The list reads like a playbook of toppled and teetering regimes: Egypt (1), Algeria (4), Iraq (7), Morocco (8), Yemen (13), Saudi Arabia (15), Libya (16), Tunisia (17).” Indeed, high food costs have long been a major factor in fomenting popular revolt. The French Revolution of the late 1700s originated with a food shortage which caused a 90 percent increase in the bread price in 1789. Describing the build-up to the Reign of Terror in France of 1793-94, author Susan Kerr wrote: “For a time, local governments attempted to improve distribution channels and moderate soaring prices. Against this backdrop of rumbling stomachs and wailing hungry children, the excesses and arrogance of the nobility and clergy strutted in sharp contrast.” This historical event has an obvious parallel in today’s emphasis on the elite “1 percent” versus the “99 percent.” The French government of the late 18th century attempted to assuage the pain caused by soaring food prices, but ultimately this effort failed. Although the U.S. government attempted for a time to keep fuel prices low, it has since abandoned all effort at stopping speculators from pushing prices ever higher. An undercurrent of popular revolt is already present within the U.S. as evidenced by the emergence of the Tea Party and by last year’s Occupy Wall Street movement. This revolutionary sentiment has been temporarily suppressed by the simultaneous improvement in the retail economy and the financial market rebound of the past few months. The fact that this is a presidential election year, replete with the usual pump priming measures and underscored by the peaking 4-year cycle, has been an invaluable help in keeping revolutionary fervor suppressed for the moment. But what those within the government and financial establishment have failed to consider is that once the 4-year cycle peaks later this year, we enter the final “hard down” phase of the 120-year cycle to bottom in late 2014. This cycle is also known, in the words of Samuel J. Kress, as the “Revolutionary Cycle.” Regarding the 120-year cycle, Kress wrote: “The first 120-year Mega Cycle began in the mid 1770s after a prolonged depressed economy and the Revolutionary War which transformed American from an occupied territory to an independent country as we know the U.S.A. today. The first 120-year cycle ended in the mid 1890s after the first major depression in the U.S. and the Spanish American War. This began the second 120-year cycle which transformed the U.S. from an agricultural to a manufacturing based economy and which is referred to as the Industrial Revolution. The second 120-year is scheduled to bottom in later 2014 to begin the third (everything comes in threes). If history, an evolving cycle, continues to repeat itself, the potential for the third major depression and a WWIII equivalent exists and the U.S. could experience another transformation and our life style as we know it today.” Kress goes on to observe that the three elements which govern our lifestyles – political, economic and social – will come into play as the current 120-year cycle bottoms. “The third [120-year bottom] scheduled for later 2014 (‘everything comes in threes’) should be a social revolution,” writes Kress. “Could this be the demise of capitalism as we know it today? The 120-year Mega Cycle could also be referred to as the Revolution Cycle, [with] 2014 the Revolutionary low.”

Yes Impact – Sea Level Rise

Sea levels increase with global warming --- the article their Idso evidence relies on is flawed

Rahmstorf & Vermeer 11—*Professor of Ocean Physics @ Potsdam University AND **geodesist at the Helsinki University of Technology in Finland; Professor of Surveying @ Aalto University --- School of Engineering (Stefan and Martin, “Discussion of: Houston, J.R. and Dean, R.G., 2011. Sea-Level Acceleration Based on U.S. Tide Gauges and Extensions of Previous Global-Gauge Analyses. Journal of Coastal Research, 27(3), 409–417.” Discussion, Journal of Coastal Research, Vol. 27, Iss. 4, pgs. 797-797, DA: 6/23/2012//JLENART) 

In summary, we find that the deceleration in sea-level rise reported by Houston and Dean either applies to a far-too-brief time interval (since 1993), or to a unique and specially selected start date (1930), or only to regional, strongly Northern Hemisphere–biased records that are spatially or temporally averaged in an inappropriate manner. None of this supports a lack of acceleration in global sea-level rise, as compared to what is expected from global warming. Outside a few starting years around 1930, global sea-level reconstructions robustly show a modern acceleration of sea-level rise in conjunction with global warming. A modern acceleration is also supported by data going back further in time, which show constant sea level preceding AD 1800. The tide gauge reconstruction of Jevrejeva et al. (2008) starting in AD 1700 finds a stable sea level from 1700 to 1800, with the largest rate of rise in the latter half of the twentieth century, and the proxy data of Kemp et al. (2011) show a period of stable sea level fromAD1400 to 1800, with the twentieth-century rate of rise unprecedented in at least the past 2000 y. Moreover, when the rate of global sea-level rise is correlated to global temperature data, this correlation not only explains the lack of acceleration since 1930, it also is both highly statistically significant and points to a sea level that responds more strongly to global warming than predictions by climate models would indicate. This is why semi-empirical models, which use the observed sea-level data and their link to temperature, yield much higher sea-level projections than the model-based ones of the IPCC (2007). 

Global warming contributes to rise in sea levels

Eco News 6/25 (“Global warming can lead to significant sea level rise” Zeenews.com 6/25/2012

http://zeenews.india.com/news/eco-news/global-warming-can-lead-to-significant-sea-level-rise_783685.html)

Berlin: If global temperatures continue to go up unabated, sea levels around the world could rise by up to five metres in coming centuries, which will severely affect low-lying countries like Bangladesh and several small islands nations, a new study has claimed. The study, published in journal Nature Climate Change, is the first to give a comprehensive projection for such long perspective, based on observed sea-level rise over the past millennium, as well as on scenarios for future greenhouse-gas emissions. 
	


"Sea-level rise is a hard to quantify, yet critical risk of climate change," said lead study author Michiel Schaeffer of Wageningen University in the Netherlands. "Due to the long time it takes for the world's ice and water masses to react to global warming, our emissions today determine sea levels for centuries to come," said Schaeffer, also the director of Climate Analytics in Germany. Study co-author Stefan Rahmstorf of the Potsdam Institute for Climate Impact Research in Germany described the potential impacts of rising temperatures as very significant. "As an example, for New York City it has been shown that one metre of sea level rise could raise the frequency of severe flooding from once per century to once every three years," Rahmstorf said. Also, low lying deltaic countries like Bangladesh and many small island states are likely to be severely affected, Rahmstorf added. However, the scientists said, limiting global warming could considerably reduce sea-level rise. While the study suggests that even at relatively low levels of global warming, the world will have to face significant sea-level rise, it also demonstrates the benefits of reducing greenhouse-gas emissions, they said. Limiting global warming to below 1.5 degrees Celsius and subsequent temperature reductions could halve sea-level rise by 2300, compared to a two-degree scenario, they said. But, if temperatures are allowed to rise by 3 degrees, the expected sea-level rise could range between two and five metres, with the best estimate being at 3.5 metres, they warned. The scientists further stated that the warmer the climate gets, the faster the sea level climbs and coastal communities have less time to adapt if sea-levels rise faster. "In our projections, a constant level of 2-degree warming will sustain rates of sea-level rise twice as high as observed today, until well after 2300," Schaeffer said. "But much deeper emission reductions seem able to achieve a strong slow-down, or even a stabilisation of sea level over that time frame." The researchers also pointed out that past multi-century projections of sea-level rise by the Intergovernmental Panel on Climate Change (IPCC) were limited to the rise caused by thermal expansion of the ocean water as it heats up, which the IPCC found could reach up to a metre by 2300. However, this estimate didn't include the potentially larger effect of ice melting. The new study is using a complementary approach, called semi-empirical, that is based on using the connection between observed temperature and sea level during past centuries in order to estimate sea-level rise for scenarios of future global warming, they stated. "Of course it remains open how far the close link between temperature and global sea level found for the past will carry on into the future," Rahmstorf said. "Despite the uncertainty we still have about future sea level, from a risk perspective our approach provides at least plausible, and relevant, estimates."
Sea level rise will threaten millions that live in coastal regions

Bernstein, PhD Chemical Engineering @ Purdue and President of the CMC, 2007

(Lenny, IPCC Fourth Assessment Report, http://www.ipcc.ch/ipccreports/ar4-syr.htm, More Authors on Draft Team)

Coasts are projected to be exposed to increasing risks, including coastal erosion, due to climate change and sea level rise. The effect will be exacerbated by  increasing human-induced pressures on coastal areas (very high confidence). {WGII 6.3, 6.4, SPM} _ By the 2080s, many millions more people than today are projected to experience floods every year due to sea level rise. The numbers affected will be largest in the densely populated and low-lying megadeltas of Asia and Africa while small islands are especially vulnerable (very high confidence). {WGII 6.4, 6.5, Table 6.11, SPM}
Yes Impact – Boreal Forests

Warming threatens the Canadian boreal forests – that independently threatens extinction

Takver, 12 – International Climate IMC (“ Climate change increasing Canada's boreal forest mortality reducing carbon sink capacity,” International, 1/31/12, http://www.indybay.org/newsitems/2012/01/31/18706244.php, //JPL)
Climate change induced drought and water stress is increasing tree mortality in Canada's boreal forests, particularly in western Canada, resulting in a reduction in biomass which reduces it's capacity as a carbon sink. As tree mortality increases, there is reduced capacity to absorb carbon dioxide, resulting in a feedback loop where conditions become warmer and drier increasing the stress on the boreal forest ecosystem and ability to absorb carbon dioxide that humans keep on pumping into the atmosphere at increasing rates. There are big changes happening in the high latitudes where global warming is stronger, and the increased temperatures are more pronounced. Canadian boreal forests cover 77 per cent of forested land in Canada and amount to 30 per cent of Boreal forests globally. The forests play a critical role in the albedo of Earth’s surface and in its global carbon budget. The Pew Environment Group described the importance of the Canadian boreal forests: Scientists have identified the 1.2 billion acre Canadian boreal forest as the largest intact forest and wetland ecosystem remaining on earth. Rivaling the Amazon in size and ecological importance, Canada’s boreal supports the world's most extensive network of pure lakes, rivers and wetlands and captures and stores twice as much carbon as tropical forests. It teems with wildlife—including billions of migratory songbirds, tens of millions of ducks and geese, and millions of caribou. The Canadian boreal is an irreplaceable global treasure. Climatic warming has affected forests ecosystems around the world with changes in net primary productivity, forest growth, carbon balances, plant phenology and species distribution moving polewards. Much research has been done on impacts of tropical forests and temperate forests. The boreal forests in the high latitudes have been found to be sensitive to drought and have been identified as an important climate tipping point by research work lead by Dr Changhui Peng from the Laboratory for Ecological Modelling and Carbon Science (ECO-MCS) Lab from the University of Quebec at Montreal (UQAM). A paper published in Nature Climate Change on 20 November 2011 by Changhui Peng et al - A drought-induced pervasive increase in tree mortality across Canada’s boreal forests (abstract) highlights the importance of this change: The possibility of increasing tree mortality in boreal forests is a particular concern because boreal forests have been identified as a critical `tipping element' of the Earth's climate system and are believed to be more sensitive to drought than other forests. 
Yes Impact – Heg 

Warming collapses US heg

Smith, 11 – professor of  Security Strategies at the Naval War College, former  associate/assistant professor with the Asia-Pacific Center for Security Studies (Paul, “ The geopolitics of climate change: power transitions, conflict and the future of military activities,” Conflict, Security, & Development, http://www.tandfonline.com/doi/full/10.1080/14678802.2011.593810, //JPL)
 In particular, extreme weather events could create social, economic and political disruption for developed countries and, in some cases, undermine public morale and confidence. Recent extreme weather events demonstrate the persistent vulnerability of richer, powerful states to such scenarios. In Japan, a heat wave in the summer of 2010 killed 66 people and resulted in more than 15,000 hospitalisations.62 In 2003, a heat wave in Europe killed at least, 35,000 people during a two-week period. Two years later, Hurricane Katrina not only nearly destroyed an American city, it killed roughly 1,800 people, left thousands homeless and displaced tens of thousands. Moreover, Hurricane Katrina had a deleterious effect on Americans' psyche, just as the country was engaged in ‘state-building’ efforts in Iraq and Afghanistan. The storm put the United States into an awkward position of having been transformed into a major recipient of foreign financial assistance, for which the American bureaucracy was ill-prepared.63 As in the case of the BRICS countries, adaptive capacity will determine the degree to which climate change (and its varied effects) will influence current major powers. In general, it is assumed that wealthier countries have, by virtue of available capital and other factors, high adaptive capacity and that such capacities can effectively immunise these countries from the effects of climate change. In reality, however, extreme climate change events can exceed adaptation measures, even in wealthier, developed countries.64 Even when such investments are planned, they will compete against other fiscal priorities, at a time when public debt-to-GDP ratios in richer, developed countries are soaring.65 Thus, climate change potentially could affect the major powers by undermining national resilience and public confidence. At the very least, the effects of climate change (such as extreme weather events) could provoke a more inward political orientation in the United States, European Union or Japan, as their respective populations demand their governments deploy national assets (including military forces) solely for domestic disaster assistance or reconstruction missions. This would also imply less willingness to act in the global commons or in countries (or continents) confronting far less favourable conditions brought about by climate change. 
That causes great power war
Khalilzad, 11 (Zalmay, The Economy and National Security, Feb 8, http://www.nationalreview.com/articles/259024/economy-and-national-security-zalmay-khalilzad?page=1)
The stakes are high. In modern history, the longest period of peace among the great powers has been the era of U.S. In modern history, the longest period of peace among the great powers has been the era of U.S. leadership. By contrast, multi-polar systems have been unstable, with their competitive dynamics resulting in frequent crises and major wars among the great powers. Failures of multi-polar international systems produced both world wars. American retrenchment could have devastating consequences. Without an American security blanket, regional powers could rearm in an attempt to balance against emerging threats. Under this scenario, there would be a heightened possibility of arms races, miscalculation, or other crises spiraling into all-out conflict. Alternatively, in seeking to accommodate the stronger powers, weaker powers may shift their geopolitical posture away from the United States. Either way, hostile states would be emboldened to make aggressive moves in their regions. As rival powers rise, Asia in particular is likely to emerge as a zone of great-power competition. Beijing’s economic rise has enabled a dramatic military buildup focused on acquisitions of naval, cruise, and ballistic missiles, long-range stealth aircraft, and anti-satellite capabilities. China’s strategic modernization is aimed, ultimately, at denying the United States access to the seas around China. Even as cooperative economic ties in the region have grown, China’s expansive territorial claims — and provocative statements and actions following crises in Korea and incidents at sea — have roiled its relations with South Korea, Japan, India, and Southeast Asian states. Still, the United States is the most significant barrier facing Chinese hegemony and aggression.

Yes Impact – Genetic Diversity
A- Newest Studies Prove that Global Warming Will Destroy 80% of Genetic Diversity 

Senckenberg Research Institute and Natural History Museum, 2011 

(August 24, ScienceDaily, http://www.sciencedaily.com/releases/2011/08/110824091146.htm)

ScienceDaily (Aug. 24, 2011) — If global warming continues as expected, it is estimated that almost a third of all flora and fauna species worldwide could become extinct. Scientists from the Biodiversity and Climate Research Centre (Biodiversität und Klima Forschungszentrum, BiK-F) and the SENCKENBERG Gesellschaft für Naturkunde discovered that the proportion of actual biodiversity loss should quite clearly be revised upwards: by 2080, more than 80 % of genetic diversity within species may disappear in certain groups of organisms, according to researchers in the title story of the journal Nature Climate Change. The study is the first world-wide to quantify the loss of biological diversity on the basis of genetic diversity.  Most common models on the effects of climate change on flora and fauna concentrate on "classically" described species, in other words groups of organisms that are clearly separate from each other morphologically. Until now, however, so-called cryptic diversity has not been taken into account. It encompasses the diversity of genetic variations and deviations within described species, and can only be researched fully since the development of molecular-genetic methods. As well as the diversity of ecosystems and species, these genetic variations are a central part of global biodiversity. In a pioneering study, scientists from the Biodiversity and Climate Research Centre (BiK-F) and the Senckenberg Gesellschaft für Naturkunde have now examined the influence of global warming on genetic diversity within species.  Over 80 percent of genetic variations may become extinct The distribution of nine European aquatic insect species, which still exist in the headwaters of streams in many high mountain areas in Central and Northern Europe, was modelled. They have already been widely researched, which means that the regional distribution of the inner-species diversity and the existence of morphologically cryptic, evolutionary lines are already known. If global warming does take place in the range that is predicted by the Intergovernmental Panel on Climate Change (IPCC), these creatures will be pushed back to only a few small refugia, e.g. in Scandinavia and the Alps, by 2080, according to model calculations. If Europe's climate warms up by up to two degrees only, eight of the species examined will survive, at least in some areas; with an increase in temperature of 4 degrees, six species will probably survive in some areas by 2080. However, due to the extinction of local populations, genetic diversity will decline to a much more dramatic extent. According to the most pessimistic projections, 84 percent of all genetic variations would die out by 2080; in the "best case," two-thirds of all genetic variations would disappear. The aquatic insects that were examined are representative for many species of mountainous regions of Central Europe. Slim chances in the long term for the emergence of new species and species survival Carsten Nowak of the Biodiversity and Climate Research Centre (BiK-F) and the Senckenberg Gesellschaft für Naturkunde, explains: "Our models of future distribution show that the "species" as such will usually survive. However, the majority of the genetic variations, which in each case exist only in certain places, will not survive. This means that self-contained evolutionary lineages in other regions such as the Carpathians, Pyrenees or the German Central Uplands will be lost. Many of these lines are currently in the process of developing into separate species, but will become extinct before this is achieved, if our model calculations are accurate."  Genetic variation within a species is also important for adaptability to changing habitats and climatic conditions. Their loss therefore also reduces the chances for species survival in the long term. New approach for conservation So the extinction of species hides an ever greater loss, in the form of the massive disappearance of genetic diversity. "The loss of biodiversity that can be expected in the course of global warming has probably been greatly underestimated in previous studies, which have only referred to species numbers," says Steffen Pauls, Biodiversity and Climate Research Centre (BiK-F), of the findings. However, there is also an opportunity to use genetic diversity in order to make conservation and environmental protection more efficient. A topic that is subject to much discussion at present is how to deal with conservation areas under the conditions of climate change. The authors of the study urge that conservation areas should also be oriented to places where both a suitable habitat for the species and a high degree of inner-species genetic diversity can be preserved in the future. "It is high time," says Nowak, "that we see biodiversity not only as a static accumulation of species, but rather as a variety of evolutionary lines that are in a constant state of change. The loss of one such line, irrespective of whether it is defined today as a "species" in itself, could potentially mean a massive loss in biodiversity in the future." 

B- That Causes Extinction

Illinois Department of Natural Resources, 2010

(www.dnr.state.il.us/education/classrm/biodiversity/pdf/supact.pdf)

What is biodiversity? “Bio” means life and “diversity” refers to variety. So biodiversity is the “variety of life.”  But there are really several types of biodiversity. Biodiversity is species diversity. Species diversity includes all of the different types of living things: from microscopic bacteria to the large white-tailed deer and white oak. Some people believe that Illinois is a state with little more biodiversity than corn and soybeans, but Illinois actually has a great variety of species. Nearly 54,000 species have been identified in Illinois so far, with many more to be discovered. This number does not include the bacteria, an immense group of organisms which are structurally different from other living things. Scientists estimate that there are millions of kinds of bacteria.  Biodiversity is also genetic diversity. Let’s look at humans as an example. Unless they are identical twins, no two people will be the same. There is a tremendous amount of diversity in the human species, as there is in most species. Genetic diversity includes the variety within species, which is determined by the genes on the chromosomes. Genetic diversity makes every living thing unique. Coded messages in the genes are passed from one generation to the next. The results of the code are sometimes visible but more likely to be unseen within the cells.  Genetic diversity is a safeguard against future problems like disease and natural disasters. The more genetic diversity present, the more likely the individual will be able to adapt successfully to changes and survive. Populations must be large and have access to suitable habitats to maintain genetic diversity. When numbers of individuals decline, genes are eliminated from the population, decreasing genetic diversity. Losing genetic diversity may lead to extinction. When a species becomes extinct, all of its genetic information vanishes. 

Yes Impact – BioD Shell
Warming destroys biodiversity—Leads to extinction 

Hansen 2011 - is member of the National Academy of Sciences, an adjunct professor in the Department of Earth and Environmental Sciences at Columbia University and at Columbia’s Earth Institute, and director of the NASA Goddard Institute for Space Studies (James E, “Storms of my Grandchildren”)
As long as the total movement of isotherms toward the poles is much smaller than the size of the habitat, or the ranges in which the animals live, the effect on species is limited. But now the move​ment is inexorably toward the poles and totals more than one hun​dred miles over the past several decades. If greenhouse gases continue to increase at business-as-usual rates, then the rate of isotherm movement will double in this century to at least seventy miles per decade. Species at the most immediate risk are those in polar climates and the biologically diverse slopes of alpine regions. Polar animals, in effect, will be pushed off the planet. Alpine species will be pushed toward higher altitudes, and toward smaller, rockier areas with thinner air; thus, in effect, they will also be pushed off the planet. A few such species, such as polar bears, no doubt will be "rescued" by human beings, but survival in zoos or managed animal reserves will be small consolation to bears or nature lovers. Earth's history provides an invaluable perspective about what is possible. Fossils in the geologic record reveal that there have been five mass extinctions during the past five hundred million years— geologically brief periods in which about half or more of the species on Earth disappeared forever. In each case, life survived and new species developed over hundreds of thousands and millions of years. All these mass extinctions were associated with large and relatively rapid changes of atmospheric composition and climate. In the most extreme extinction, the "end-Permian" event, dividing the Permian Triassic periods 251 million years ago, nearly all life on Earth— more than 90 percent of terrestrial and marine species—was exterminated.  None of the extinction events is understood in full. Research is active, as increasingly powerful methods of "reading the rocks" are being developed. Yet enough is now known to provide an invalu​able perspective for what is already being called the sixth mass ex​tinction, the human-caused destruction of species. Knowledge of past extinction events can inform us about potential paths for the future and perhaps help guide our actions, as our single powerful species threatens all others, and our own. We do not know how many animal, plant, insect, and microbe species exist today. Nor do we know the rate we are driving species to extinction. About two million species—half of them being insects, including butterflies—have been cataloged, but more are dis​covered every day. The order of magnitude for the total is perhaps ten million. Some biologists estimate that when all the microbes, fungi, and parasites are counted, there may be one hundred million species. Bird species are documented better than most. Everybody has heard of the dodo, the passenger pigeon, the ivory-billed woodpecker—all are gone—and the whooping crane, which, so far, we have just barely "saved." We are still losing one or two bird species per year. In total about 1 percent of bird species have disap​peared over the past several centuries. If the loss of birds is repre​sentative of other species, several thousand species are becoming extinct each year. The current extinction rate is at least one hundred times greater than the average natural rate. So the concern that humans may have initiated the sixth mass extinction is easy to understand. However, the outcome is still very much up in the air, and human-made cli​mate change is likely to be the determining factor. I will argue that if we continue on a business-as-usual path, with a global warming of several degrees Celsius, then we will drive a large fraction of species, conceivably all species, to extinction. On the other hand, just as in the case of ice sheet stability, if we bring atmospheric composition under control in the near future, it is still possible to keep human-caus ed extinctions to a moderate level.
Yes Impact – BioD Link Extensions
Warming destroys biodiversity 

Warren et al 2011 - NERC Advanced Fellow @ University of East Anglia, Leader Ecosystem Services and Leader Community Integrated Assessment System, Dr. Jeff Price is a biologist and Professor of Geological and Environmental Sciences at CSU Chico, author of major warming books, Andreas Fischlin is head of the Terrestrial Systems Ecology Group, Ph.D in population ecology. Santiago de la Nava Santos, Guy Midgley. (Richard, “Increasing impacts of climate change upon ecosystems with increasing global mean temperature rise”, 21 August 2010. (https://mail-attachment.googleusercontent.com/attachment?ui=2&ik=68edd708fd&view=att&th=130dcf75c3c6b9a1&attid=0.1&disp=inline&realattid=f_gpivseim0&safe=1&zw&saduie=AG9B_P9v-e7ASYqyRVdmOxmB6PH6&sadet=1309474731525&sads=rFnUsons67EgUuZcqovX-X2kaNY&sadssc=1)
This meta-analysis confirms and expands upon the results of other assessments (Houghton et al. 2001; Hare 2006; Warren 2006; Fischlin et al. 2007), which have shown that climate change is a threat to ecosystems and species worldwide, with coral reef, Arctic, Mediterranean, and mountain ecosystems including many biodiversity hotspots being particularly at risk. Hare (2006) also identified substantial increases in risks to ecosystems and species beyond the EU 2 ◦ C target using “burning ember” diagrams. We consider that our study, with a more extensive literature review, using a tabular approach and including some uncertainty analysis, provides further strong justification for policies constraining annual global mean temperature change relative to preindustrial climate to no more than 2 ◦ C—at least from an ecosystem preservation point of view. This temperature would avoid the projected breaching of the aforementioned large-scale ecosystem collapses, as well as a large proportion of the onset of many of the projected negative impacts such as range losses, extinctions, ecosystem damages including disruptions of their structure and functioning. Since we identified some significant impacts in biodiversity hotspots such as amphibian extinctions in tropical forests and wide spread coral bleaching in reefs below a 2 ◦ C warming, protection of the majority of ecosystems would however require a more stringent target, as argued by Rosentrater (2005) for the Arctic. 

Climate change destroys biodiversity

Alkemade et al. ’10  (senior researcher on global biodiversity and ecosystem goods and services at the PBL Netherlands Environmental Assessment Agency Rob Alkemade, Michel Bakkenes, Bas Eickhout “Towards a general relationship between climate change and biodiversity: an example for plant species in Europe” Netherlands Environmental Assessment Agency 10/16/10 http://www.springerlink.com.proxy.lib.umich.edu/content/r365576164k65676/fulltext.html)
Climate change is one of the main factors that will affect biodiversity in the future and may even cause species extinctions. We suggest a methodology to derive a general relationship between biodiversity change and global warming. In conjunction with other pressure relationships, our relationship can help to assess the combined effect of different pressures to overall biodiversity change and indicate areas that are most at risk. We use a combination of an integrated environmental model (IMAGE) and climate envelope models for European plant species for several climate change scenarios to estimate changes in mean stable area of species and species turnover. We show that if global temperature increases, then both species turnover will increase, and mean stable area of species will decrease in all biomes. The most dramatic changes will occur in Northern Europe, where more than 35% of the species composition in 2100 will be new for that region, and in Southern Europe, where up to 25% of the species now present will have disappeared under the climatic circumstances forecasted for 2100. In Mediterranean scrubland and natural grassland/steppe systems, arctic and tundra systems species turnover is high, indicating major changes in species composition in these ecosystems. The mean stable area of species decreases mostly in Mediterranean scrubland, grassland/steppe systems and warm mixed forests.

Global warming leads to biodiversity loss

Science News Releases 6/23 (Paper was supported by National Science Foundation and the Yale Climate and Energy Institute. “Climate warming causes cascading biodiversity loss as large predators and herbivores fall out” Bits of Science 6/23/2012 http://www.bitsofscience.org/climate-warming-biodiversity-loss-large-predators-herbivores-6127/)
Global warming may cause more extinctions than predicted if scientists fail to account for interactions among species in their models, Yale and UConn researchers argue in Science. “Currently, most models predicting the effects of climate change treat species separately and focus only on climatic and environmental drivers,” said Phoebe Zarnetske, the study’s primary author and a postdoctoral fellow at the Yale School of Forestry & Environmental Studies. “But we know that species don’t exist in a vacuum. They interact with each other in ways that deeply affect their viability.” Zarnetske said the complexity of “species interaction networks” discourages their inclusion in models predicting the effects of climate change. Using the single-species, or “climate envelope,” approach, researchers have predicted that 15 percent to 37 percent of species will be faced with extinction by 2050. But research has shown that top consumers — predators and herbivores — have an especially strong effect on many other species. In a warming world, these species are “biotic multipliers,” increasing the extinction risk and altering the ranges of many other species in the food web. “Climate change is likely to have strong effects on top consumers. As a result, these effects can ripple through an entire food web, multiplying extinction risks along the way,” said Dave Skelly, a co-author of the study and professor of ecology at Yale. The paper argues that focusing on these biotic multipliers and their interactions with other species is a promising way to improve predictions of the effects of climate change, and recent studies support this idea. On Isle Royale, an island in Lake Superior, rising winter temperatures and a disease outbreak caused wolf populations to decline and the number of moose to surge, leading to a decline in balsam fir trees. Studies in the rocky intertidal of the North American Pacific Coast show that higher temperatures altered the ranges of mussel species and their interaction with sea stars, their top predators, resulting in lower species diversity. And in Arctic Greenland, studies show that without caribou and muskoxen as top herbivores, higher temperatures can lead to decreased diversity in tundra plants and, in turn, affect many other species dependent on them. “Species interactions are necessary for life on Earth. We rely on fisheries, timber, agriculture, medicine and a variety of other ecosystem services that result from intact species interactions,” said Zarnetske. “Humans have already altered these important species interactions, and climate change is predicted to alter them further. Incorporating these interactions into models is crucial to informed management decisions that protect biodiversity and the services it provides.” Multispecies models with species interactions, according to the paper, would enable tracking of the biotic multipliers by following how changes in the abundance of target species, such as top consumers, alter the composition of communities of species. But there needs to be more data. “Collecting this type of high-resolution biodiversity data will not be easy. However, insights from such data could provide us with the ability to predict and thus avoid some of the negative effects of climate change on biodiversity,” said Mark Urban, a co-author and an assistant professor in the Department of Ecology and Evolutionary Biology at the University of Connecticut.

Yes Impact – BioD Impact Extensions
Biodiversity loss causes extinction 

Young 2010 - PhD coastal marine ecology (Ruth, “Biodiversity: what it is and why it’s important”, February 9th, http://www.talkingnature.com/2010/02/biodiversity/biodiversity-what-and-why/)
Different species within ecosystems fill particular roles, they all have a function, they all have a niche. They interact with each other and the physical environment to provide ecosystem services that are vital for our survival. For example plant species convert carbon dioxide (CO2) from the atmosphere and energy from the sun into useful things such as food, medicines and timber. Pollination carried out by insects such as bees enables the production of ⅓ of our food crops. Diverse mangrove and coral reef ecosystems provide a wide variety of habitats that are essential for many fishery species. To make it simpler for economists to comprehend the magnitude of services offered by biodiversity, a team of researchers estimated their value – it amounted to $US33 trillion per year. “By protecting biodiversity we maintain ecosystem services” Certain species play a “keystone” role in maintaining ecosystem services. Similar to the removal of a keystone from an arch, the removal of these species can result in the collapse of an ecosystem and the subsequent removal of ecosystem services. The most well known example of this occurred during the 19th century when sea otters were almost hunted to extinction by fur traders along the west coast of the USA. This led to a population explosion in the sea otters’ main source of prey, sea urchins. Because the urchins graze on kelp their booming population decimated the underwater kelp forests. This loss of habitat led to declines in local fish populations. Sea otters are a keystone species once hunted for their fur (Image: Mike Baird) Eventually a treaty protecting sea otters allowed the numbers of otters to increase which inturn controlled the urchin population, leading to the recovery of the kelp forests and fish stocks. In other cases, ecosystem services are maintained by entire functional groups, such as apex predators (See Jeremy Hance’s post at Mongabay). During the last 35 years, over fishing of large shark species along the US Atlantic coast has led to a population explosion of skates and rays. These skates and rays eat bay scallops and their out of control population has led to the closure of a century long scallop fishery. These are just two examples demonstrating how biodiversity can maintain the services that ecosystems provide for us, such as fisheries. One could argue that to maintain ecosystem services we don’t need to protect biodiversity but rather, we only need to protect the species and functional groups that fill the keystone roles. However, there are a couple of problems with this idea. First of all, for most ecosystems we don’t know which species are the keystones! Ecosystems are so complex that we are still discovering which species play vital roles in maintaining them. In some cases its groups of species not just one species that are vital for the ecosystem. Second, even if we did complete the enormous task of identifying and protecting all keystone species, what back-up plan would we have if an unforseen event (e.g. pollution or disease) led to the demise of these ‘keystone’ species? Would there be another species to save the day and take over this role? Classifying some species as ‘keystone’ implies that the others are not important. This may lead to the non-keystone species being considered ecologically worthless and subsequently over-exploited. Sometimes we may not even know which species are likely to fill the keystone roles. An example of this was discovered on Australia’s Great Barrier Reef. This research examined what would happen to a coral reef if it were over-fished. The “over-fishing” was simulated by fencing off coral bommies thereby excluding and removing fish from them for three years. By the end of the experiment, the reefs had changed from a coral to an algae dominated ecosystem – the coral became overgrown with algae. When the time came to remove the fences the researchers expected herbivorous species of fish like the parrot fish (Scarus spp.) to eat the algae and enable the reef to switch back to a coral dominated ecosystem. But, surprisingly, the shift back to coral was driven by a supposed ‘unimportant’ species – the bat fish (Platax pinnatus). The bat fish was previously thought to feed on invertebrates – small crabs and shrimp, but when offered a big patch of algae it turned into a hungry herbivore – a cow of the sea – grazing the algae in no time. So a fish previously thought to be ‘unimportant’ is actually a keystone species in the recovery of coral reefs overgrown by algae! Who knows how many other species are out there with unknown ecosystem roles! In some cases it’s easy to see who the keystone species are but in many ecosystems seemingly unimportant or redundant species are also capable of changing niches and maintaining ecosystems. The more biodiverse an ecosystem is, the more likely these species will be present and the more resilient an ecosystem is to future impacts. Presently we’re only scratching the surface of understanding the full importance of biodiversity and how it helps maintain ecosystem function. The scope of this task is immense. In the meantime, a wise insurance policy for maintaining ecosystem services would be to conserve biodiversity. In doing so, we increase the chance of maintaining our ecosystem services in the event of future impacts such as disease, invasive species and of course, climate change. This is the international year of biodiversity – a time to recognize that biodiversity makes our survival on this planet possible and that our protection of biodiversity maintains this service.
Biodiversity loss snowballs – extinction 

Daily Nexus 5/22/12 (Sruthi Nair, “Decline in Bio-diversity may lead to mass extinction” http://www.dailynexus.com/2012-05-22/decline-biodiversity-lead-mass-extinction/, PZ)

Third-year environmental studies major Alyssa Hall said because of the interconnected and complex nature of many ecosystems, the loss of a species can take a severe toll on the rest of the environment. “Ecosystems are vital for natural resources and for use of plants and animals, so we should not be messing with them,” Hall said. “We don’t know exactly how nature works. The more we take out different species the more changes we’ll see in ecosystems. Think of an ecosystem like an engine. If you’re a mechanic, you need to know about the engine to play with it. If you don’t [know this], you shouldn’t be playing with it or you’ll cause more damage. If we keep making more changes to ecosystems we could be causing more damage.” Byrnes said biodiversity loss has a tendency to compound itself, often leaving the full extent of its impact greatly underestimated. “Diversity loss — particularly of plants — can affect a number of other ecosystem functions that are valuable to the maintenance of human life here on Earth,” Byrnes said. “What’s more, this isn’t something that one may notice right off the bat. The loss of a few species may not have a huge impact, but as more and more species are lost, the impacts grow progressively stronger. Species diversity is like the rivets on the wing of an airplane — lose a few and the airplane will still fly, but as more rivets are lost, the chance of the wing falling off increases dramatically.” Byrnes said the research team plans to continue studying the various, far-reaching effects of species loss on relationships within different ecosystems. “I think we are just starting to build a picture of how pervasive the effect of species diversity is for human wellbeing,” Byrnes said. “We’ve started to tackle some of the important science behind how diversity may affect the functioning of ecosystems. There is still a lot to learn and a number of different areas to explore. I’m pretty excited to see what we will find as we discover how the beautiful complexity of nature shapes the world around us.”

Bio-diversity key to the environment 

Porter 6/7/12 (Charlene, “Biodiversity is crucial to sustainability” http://iipdigital.usembassy.gov/st/english/article/2012/06/201206077033.html#axzz1yptbwjfR, PZ)

Washington — More than 1,000 environmental studies conducted over the last 20 years led an international group of scientists to conclude that a decline in biological diversity reduces the productivity and sustainability of ecosystems. The group, including American, Canadian, French and British researchers, published its findings in the June 7 edition of Nature, the international science publication. The scientists also report their consensus that declining biodiversity decreases ecosystems' ability to provide humankind with the raw materials and services that support us: food, wood and fertile soil, for example. “Water purity, food production and air quality are easy to take for granted, but all are largely provided by communities of organisms,” said George Gilchrist of the National Science Foundation’s Division of Environmental Biology, the financial backer of the research. The scientific group concludes that the variety of species and the diversity of genetic traits and characteristics that they bring to an ecosystem are critical to its balance. The research also shows that human actions leading to species extinctions cause ecosystem breakdown in many places at a faster rate than is recorded in the fossil record. “This is a consensus statement that loss of Earth’s wild species will be harmful to the world’s ecosystems and may harm society by reducing ecosystem services that are essential to human health and prosperity,” said the University of Michigan’s Bradley Cardinale, who is the lead author of the Nature article, “Biodiversity Loss and its Impact on Humanity.” Cardinale specializes in ecosystem study in the university's School of Natural Resources and Environment. Ecosystems are more abundant in producing those goods and services when their natural genetic diversity has been left intact. Drawing on the broad range of research conducted on this topic since the Convention on Biological Diversity took force in 1993, the article finds that crop yields are greater, wood plantations produce more and fisheries’ yields are sustained when a diverse range of organisms coexist in an ecosystem. Among plants, diversity supports greater resistance to invasion by non-native species, inhibits plant pathogens and increases the capability of biomass to absorb carbon dioxide, the article says. “Biodiversity underpins our ability to achieve sustainable development,” said paper co-author Shahid Naeem of Columbia University. The article is published as the United Nations prepares to convene a conference on sustainable development in Rio de Janeiro June 20–22. The meeting is known as Rio+20, commemorating the first Earth Summit held in that city in 1992. That meeting set the stage for the accession to the Convention on Biodiversity by 193 nations. The authors of this scientific report urge nations of the world to make biodiversity preservation an international priority to prevent further extinctions, preserve what still exists, and perhaps restore some of the life forms that have been severely diminished.
Yes Impact – AT: Species Adaptation

Warming will Happen Too Fast for Adaptation

Carrie A. Schloss, School of Environmental and Forest Sciences, University of Washington, 2012

(Proceedings of the National Academy of Sciences of the United States of America, http://www.pnas.org.go.libproxy.wfubmc.edu/content/109/22/8606.full?sid=86e546c4-ec6f-414d-9a22-0088f7569687) 

As they have in response to past climatic changes, many species will shift their distributions in response to modern climate change. However, due to the unprecedented rapidity of projected climatic changes, some species may not be able to move their ranges fast enough to track shifts in suitable climates and associated habitats. Here, we investigate the ability of 493 mammals to keep pace with projected climatic changes in the Western Hemisphere. We modeled the velocities at which species will likely need to move to keep pace with projected changes in suitable climates. We compared these velocities with the velocities at which species are able to move as a function of dispersal distances and dispersal frequencies. Across the Western Hemisphere, on average, 9.2% of mammals at a given location will likely be unable to keep pace with climate change. In some places, up to 39% of mammals may be unable to track shifts in suitable climates. Eighty-seven percent of mammalian species are expected to experience reductions in range size and 20% of these range reductions will likely be due to limited dispersal abilities as opposed to reductions in the area of suitable climate. Because climate change will likely outpace the response capacity of many mammals, mammalian vulnerability to climate change may be more extensive than previously anticipated. Recent changes in climate have already caused discernible shifts in species distributions (1, 2). In general, these shifts have been toward the poles or upwards in elevation and have occurred at an average rate of 6.1 km and 6.1 m per decade, respectively (3). Given the projected rates of future climatic changes, rates of range shifts over the coming century are likely to be even greater (4⇓–6). Several studies have projected potential shifts in species distributions in response to forecasted climatic changes. Because these range-shift projections rarely account for dispersal abilities, they indicate areas that may be climatically suitable for species in the future, but they do not tell us whether species will be able to expand their ranges into these newly suitable regions. In the coming century, the survival of species will in part depend on their abilities to track geographic changes in suitable climates (7, 8). This ability to keep pace with climate change depends on both the velocity of the climatic changes a species will face and species-specific dispersal abilities. Loarie et al. (8) mapped the velocity of climate change as the ratio of temporal and spatial gradients of changes in mean temperature, and separately, in annual precipitation. Temperature and precipitation are expected to change globally at average velocities of 0.42 and 0.22 km/y, respectively, and the velocities of changes in both of these climatic variables also vary spatially. The velocity of climate change that a species will face, or the velocity at which a species will need to move to keep pace with shifts in suitable climates, therefore, depends on the location of the species and the velocities of changes in the particular climatic factors that influence the species’ distribution. 

Yes Impact – Econ Shell
Climate change will makes economic growth unsustainable – affects every sector of the economy 

American Security Project 4/19/11 (“The Economics of Climate Change” http://americansecurityproject.org/blog/2011/the-economics-of-climate-change/, PZ)

Climate change is real, it is happening, and it will be costly. If we do nothing to mitigate the effects of climate change there will be costs to our economy, security, competitiveness, and public health. That’s what a new study, Pay Now, Pay Later (PNPL), out today from the American Security Project has found. Severe weather events, rising sea levels, and increasingly frequent and harsh wildfires – to name a few – will hamper American economic activity. Our water security is already jeopardized by receding lake levels, and less snowfall will further impact our access to drinking and irrigation water. The American shipping industry will suffer as the Great Lake levels fall and increasingly severe storms harm our ports. And warmer temperatures and higher pollution levels threaten to increase morbidity – especially in urban America – and contaminate the fresh waters of our lakes, rivers, and streams. Inaction on climate change outweighs the cost of transforming our old energy economy into a green one. For example: In western Kansas, higher temperatures and less rainfall could cost over $300 million and hundreds of jobs as a result of crop losses by 2035. Lake Mead could dry up as early as 2021, leaving 12-36 million people across the Southwest without a dependable water supply. Illinois’ manufacturing industry, which employs 680,000 people, is threatened by falling water levels and necessitated dredging along the Great Lakes- St. Lawrence shipping route. By 2030, costs are expected to reach $92 – 154 million each year. And in Michigan, a 25% reduction in Great Lakes system connectivity could cost over $4 billion in import and export losses within the next few decades. Some states could realize benefits – warmer temperatures, more precipitation, and higher atmospheric carbon mean Pennsylvania could see increased productivity in wooded areas. But research shows, many positives are likely to be hindered – or negated completely – by other climate change effects. The Pennsylvanian forestry industry could suffer as a result of higher ozone levels coupled with warmer temperatures. There are inevitable changes occurring in our environment that will have costly effects on our state and national economies. We can either pay it now to invest in transforming our energy economy (one Congressional Budget Office study priced a climate legislation proposal at $175/household by 2020), or we can pay significantly higher economic and social costs in the future, as we play catch-up and try to adapt to the impacts of climate change.
Causes global escalatory conflicts

Mathew J. Burrows (counselor in the National Intelligence Council (NIC), PhD in European History from Cambridge University) and Jennifer Harris (a member of the NIC’s Long Range Analysis Unit) April 2009 “Revisiting the Future: Geopolitical Effects of the Financial Crisis” http://www.twq.com/09april/docs/09apr_Burrows.pdf

Of course, the report encompasses more than economics and indeed believes the future is likely to be the result of a number of intersecting and interlocking forces. With so many possible permutations of outcomes, each with ample opportunity for unintended consequences, there is a growing sense of insecurity. Even so, history may be more instructive than ever. While we continue to believe that the Great Depression is not likely to be repeated, the lessons to be drawn from that period include the harmful effects on fledgling democracies and multiethnic societies (think Central Europe in 1920s and 1930s) and on the sustainability of multilateral institutions (think League of Nations in the same period). There is no reason to think that this would not be true in the twenty-first as much as in the twentieth century. For that reason, the ways in which the potential for greater conflict could grow would seem to be even more apt in a constantly volatile economic environment as they would be if change would be steadier. In surveying those risks, the report stressed the likelihood that terrorism and nonproliferation will remain priorities even as resource issues move up on the international agenda. Terrorism’s appeal will decline if economic growth continues in the Middle East and youth unemployment is reduced. For those terrorist groups that remain active in 2025, however, the diffusion of technologies and scientific knowledge will place some of the world’s most dangerous capabilities within their reach. Terrorist groups in 2025 will likely be a combination of descendants of long established groupsinheriting organizational structures, command and control processes, and training procedures necessary to conduct sophisticated attacksand newly emergent collections of the angry and disenfranchised that become self-radicalized, particularly in the absence of economic outlets that would become narrower in an economic downturn. The most dangerous casualty of any economically-induced drawdown of U.S. military presence would almost certainly be the Middle East. Although Iran’s acquisition of nuclear weapons is not inevitable, worries about a nuclear-armed Iran could lead states in the region to develop new security arrangements with external powers, acquire additional weapons, and consider pursuing their own nuclear ambitions. It is not clear that the type of stable deterrent relationship that existed between the great powers for most of the Cold War would emerge naturally in the Middle East with a nuclear Iran. Episodes of low intensity conflict and terrorism taking place under a nuclear umbrella could lead to an unintended escalation and broader conflict if clear red lines between those states involved are not well established. The close proximity of potential nuclear rivals combined with underdeveloped surveillance capabilities and mobile dual-capable Iranian missile systems also will produce inherent difficulties in achieving reliable indications and warning of an impending nuclear attack. The lack of strategic depth in neighboring states like Israel, short warning and missile flight times, and uncertainty of Iranian intentions may place more focus on preemption rather than defense, potentially leading to escalating crises Types of conflict that the world continues to experience, such as over resources, could reemerge, particularly if protectionism grows and there is a resort to neo-mercantilist practices. Perceptions of renewed energy scarcity will drive countries to take actions to assure their future access to energy supplies. In the worst case, this could result in interstate conflicts if government leaders deem assured access to energy resources, for example, to be essential for maintaining domestic stability and the survival of their regime. Even actions short of war, however, will have important geopolitical implications. Maritime security concerns are providing a rationale for naval buildups and modernization efforts, such as China’s and India’s development of blue water naval capabilities. If the fiscal stimulus focus for these countries indeed turns inward, one of the most obvious funding targets may be military. Buildup of regional naval capabilities could lead to increased tensions, rivalries, and counterbalancing moves, but it also will create opportunities for multinational cooperation in protecting critical sea lanes. With water also becoming scarcer in Asia and the Middle East, cooperation to manage changing water resources is likely to be increasingly difficult both within and between states in a more dog-eat-dog world. 
Yes Impact — Econ Link Extensions
Warming kills the economy 

The Badger Herald 4/25/11 (Ashley Toy “Study Shows Global Warming Could Impact Economy” http://badgerherald.com/news/2011/04/25/study_shows_global_w.php, PZ)

While the results of climate change might not be noticeable in the short run, a recent report is attempting to show how climate change could potentially have negative effects on the economies of every state in America. The American Security Project, a non-profit, bipartisan research organization focusing on national security issues, published reports for each state detailing specific effects of climate change on local economies. Its report for Wisconsin focused on consequences for the forestry, agriculture and tourism industries. Any potential damages could reduce Wisconsin’s $18 billion forestry industry and $9 billion in agricultural commodities. The report estimates a $6.2 billion decrease in Wisconsin’s gross domestic product and a loss of 39,000 jobs by 2050 unless efforts are taken to mitigate the effects of climate change. According to the report, temperatures in Wisconsin are projected to rise around 6 to 11 degrees Fahrenheit in winter and 8 to 18 degrees Fahrenheit in summer. This temperature rise could increase winter precipitation by about 15 to 30 percent and decrease summer precipitation by about 20 percent. These shifts in precipitation, combined with possible increases in severe weather conditions such as rainstorms and floods, could result in a recession of northern forests, crop failure and damage to Wisconsin’s ecosystems, the report said. University of Wisconsin botany professor Don Waller said climate change has increased the frequency and intensity of natural disasters, including tornadoes in Wisconsin. Waller added climate change has an effect on Wisconsin forests, including limited varieties and spread of species because of changes in weather, as well as an increase in the deer population caused by milder winters. In addition to foresting concerns, Waller said sustainable energy is another important factor in slowing the economic burden of climate change on the state. “We’re in a shifting economic climate,” Waller said. “That is to say, it’s not just the weather that’s changing, it’s the economic weather too.” Waller said the oil industry is realizing the need to shift away from fossil fuel dependence, and Americans are slow to embrace the change. Environmental advocacy group Clean Wisconsin spokesperson Katy Walter said it is important for Wisconsin to shift away from nonrenewable energy sources because of the state’s lack of fossil fuels. Walter said fossil fuels such as oil and coal are nonexistent in Wisconsin, forcing the state to import $18 billion worth of fuels each year. “This money, if we invest it into clean energy, that’s all the more money invested in our economy here in Wisconsin,” Walter said. “There’s a lot of potential here in Wisconsin, but currently we’re not really utilizing it.”

Yes Impact – Earthquakes
Warming Reduces Weight on the Earth’s Crust Triggering Massive Earthquakes Which Turns the Case
WorldWatch Institute, 2011

(http://www.worldwatch.org/node/4388)

The melting of glaciers driven by global warming portends a seismically turbulent future. When glaciers melt, the massive weight on the Earth's crust is reduced, and the crust “bounces” back in what scientists call an "isostatic rebound.” This process can reactivate faults, increase seismic activity, and lift pressure on magma chambers that feed volcanoes. This has happened several times throughout Earth's history, and the evidence suggests that it is starting to happen again. Of course, not every volcanic eruption and earthquake in the years to come will have a climate-change link. There are implications for all parts of the world where glaciers and active faults coincide, including the Alps, Himalayas, Rocky Mountains, Andes and the Southern Alps in New Zealand. But of particular concern is the continental shelf around Greenland, where a massive melting of the ice sheet might trigger earthquakes strong enough to trigger underwater landslides which in turn could generate tsunamis. Melting ice and sea-level rise also mean that previously exposed continental margins become inundated with water. At the end of the last ice age, the extra load was more than enough to reactivate faults and trigger earthquakes around the rims of all the major ocean basins, some of which are thought to have set off giant landslides on the sea floor. “A particular worry,” writes Bill McGuire in New Scientist, is that such seafloor landslides could “contribute to large-scale releases of methane gas from the solid gas hydrate deposits that are trapped in marine sediments. Gas hydrates have been identified around the margins of all the ocean basins, and outbursts of gas may occur as sea temperatures climb or as rising sea levels trigger underwater quakes in the vicinity.”

Yes Impact – Disease Shell
Global Warming Spreads New Versions of the World’s Deadliest Diseases 

Yale Daily News, April 11, 2012

(http://www.yaledailynews.com/news/2012/apr/11/global-warming-may-intensify-disease/)

There may be more to fear from global warming than environmental changes. According to several leading climate scientists and public health researchers, global warming will lead to higher incidence and more intense versions of disease. The direct or indirect effects of global warming might intensify the prevalence of tuberculosis, HIV/AIDS, dengue and Lyme disease, they said, but the threat of increased health risks is likely to further motivate the public to combat global warming. “The environmental changes wrought by global warming will undoubtedly result in major ecologic changes that will alter patterns and intensity of some infectious diseases,” said Gerald Friedland, professor of medicine and epidemiology and public health at the Yale School of Medicine. Global warming will likely cause major population upheavals, creating crowded slums of refugees, Friedland said. Not only do areas of high population density facilitate disease transmission, but their residents are more likely to be vulnerable to disease because of malnutrition and poverty, he said. This pattern of vulnerability holds for both tuberculosis and HIV/AIDS, increasing the incidence of both the acquisition and spread of the diseases, he explained. He said these potential effects are not surprising, since tuberculosis epidemics historically have followed major population and environmental upheavals. By contrast, global warming may increase the infection rates of mosquito-borne diseases by creating a more mosquito-friendly habitat. Warming, and the floods associated with it, are like to increase rates of both malaria and dengue, a debilitating viral disease found in tropical areas and transmitted by mosquito bites, said Maria Diuk-Wasser, assistant professor of epidemiology at the Yale School of Public Health. “The direct effects of temperature increase are an increase in immature mosquito development, virus development and mosquito biting rates, which increase contact rates (biting) with humans. Indirect effects are linked to how humans manage water given increased uncertainty in the water supply caused by climate change,” Diuk-Wasser said. Global warming may affect other diseases in even more complicated ways, Diuk-Wasser said. The effect of global warming on the incidence of Lyme disease, a tick-borne chronic disease, is more difficult to examine and measure, though she said it will probably increase. “One possible way in which temperature may limit tick populations is by increasing the length of their life cycle from two to three years in the north, where it is colder,” she said. “Climate change could be reverting that and therefore increasing production of ticks. The transmission of the Lyme bacterium is so complex, though, that it is difficult to ‘tease out’ a role of climate change.” Diuk-Wasser added, however, that scientists do find an effect of climate change on the distribution of Lyme disease in their data, but are not yet sure of the reasons behind such results. While the study of global warming itself is relatively new, research on the impact of global warming on disease is an even more recent endeavor that draws on the skills and expertise of a wide variety of scientists and researchers. “The field is multi-sourced, and recently interest has been evolving among climatologists, vector biologists, disease epidemiologists, ecologists, and policymakers alike,” said Uriel Kitron, professor and chair of the environmental studies department at Emory University. Kitron said that in order to mitigate the effects of global warming on disease, the public must turn its attention to water management and an increased understanding of the connecting between “global processes and local impact.” Diuk-Wasser said that raising awareness about the public health effects of global warming might aid climate control efforts, because it made the potential impact of global warming more personal. “There’s been a great interest in climate advocacy groups to look for negative effects of climate change on health, since studies have found that this motivates people to adopt measures to curb climate change,” Diuk-Wasser said. The Yale Climate and Engery Institute recently won a grant to study the direct and indirect effects of climate change on dengue transmission in Colombia. 

Disease spread will cause extinction

Leather 10/12/11 (Tony, “The Inevitable Pandemic” http://healthmad.com/conditions-and-diseases/the-inevitable-pandemic/, PZ)

You will have pictured this possible scenario many times, living in a country where people are suddenly dropping like flies because of some mystery virus. Hospitals full to overflowing, patients laid out in corridors, because of lack of room, health services frustrated, because they just can’t cope. You feel panic with no way of knowing who will be the next victim, intimate personal contact with anyone the death of you, quite possibly. This is no scene from a movie, or even a daydream, but UK reality in 1998, when the worst influenza epidemic in living memory swept savagely across the country. Whilst this was just one epidemic in one country, how terrifying is the idea that a global pandemic would see this horror story repeated many times over around the globe, death toll numbers in the millions. Humanity is outnumbered many fold by bacteria and viruses, the deadliest of all killers among these microscopic organisms. Death due to disease is a threat we all live with daily, trusting medical science combat it, but the fact is, frighteningly, that we have yet to experience the inevitable pandemic that might conceivably push humanity to the edge of extinction because so many of us become victims. Devastating viral diseases are nothing new. Bubonic plague killed almost half all Roman Empire citizens in542AD. Europe lost three quarters of the population to the Black Death in 1334. One fifth of Londoners succumbed to the 1665 Great Plague, and Russia was the site of the first official influenza pandemic, in 1729, which quickly spread to Europe and America, at the costs of many thousands of lives. Another epidemic of so-called Russian flu, originating in 1889 in central Asia spreading rapidly around the world, European death toll alone 250,000 people. In 1918 so-called Spanish Influenza killed 40million people worldwide, another strain originating Hong Kong in 1969 killed off 700,000, a 1989 UK epidemic killing 29,000. Small numbers, granted, as compared to the world population of seven billion, but the truth is that, should a true world pandemic occur, western governments will of course want to save their own people first, potentially globally disastrous. World Health Organisation laboratories worldwide constantly monitor and record new strains of virus, ensuring drug companies maintain stockpiles against most virulent strains known, maintaining a fighting chance of coping with new pandemics. They do theoretical models of likely effects of new pandemics, their predictions making chilling reading. Put into perspective, during a pandemic, tanker loads of antiviral agents, which simply do not exist would be needed so prioritizing vaccination recipients would be inevitable. Such a pandemic would, in UK alone, be at least 10 times deadlier than previously experienced, likely number of dead in first two months 72,000 in London alone. Any new virus would need a three to six month wait for effective vaccine, so the devastation on a global scale, flu virus notoriously indifferent to international borders, would be truly colossal. Our knowledge of history should be pointing the way to prepare for that living nightmare of the next, inevitable world pandemic. The microscopic villains of these scenarios have inhabited this planet far longer than we have, and they too evolve. It would be comforting to think that humanity was genuinely ready, though it seems doubtful at best.

Pandemics cause extinction

Discover, 00 (“Twenty Ways the World Could End” by Corey Powell in Discover Magazine, October 2000, http://discovermagazine.com/2000/oct/featworld)
If Earth doesn't do us in, our fellow organisms might be up to the task. Germs and people have always coexisted, but occasionally the balance gets out of whack. The Black Plague killed one European in four during the 14th century; influenza took at least 20 million lives between 1918 and 1919; the AIDS epidemic has produced a similar death toll and is still going strong. From 1980 to 1992, reports the Centers for Disease Control and Prevention, mortality from infectious disease in the United States rose 58 percent. Old diseases such as cholera and measles have developed new resistance to antibiotics. Intensive agriculture and land development is bringing humans closer to animal pathogens. International travel means diseases can spread faster than ever. Michael Osterholm, an infectious disease expert who recently left the Minnesota Department of Health, described the situation as "like trying to swim against the current of a raging river." The grimmest possibility would be the emergence of a strain that spreads so fast we are caught off guard or that resists all chemical means of control, perhaps as a result of our stirring of the ecological pot. About 12,000 years ago, a sudden wave of mammal extinctions swept through the Americas. Ross MacPhee of the American Museum of Natural History argues the culprit was extremely virulent disease, which humans helped transport as they migrated into the New World.

***AT: Coal Industry***
Turn- Warming Destroys the Fresh Water Necessary for Cooling Which Guts Current Coal Production

Michelle T. H. van Vliet,  Earth System Science and Climate Change at Wageningen University and Research Centre, June 3, 2012

(Nature, http://ht.ly/1keJom)

In the United States and Europe, at present 91% and 78% (ref. 1) of the total electricity is produced by thermoelectric (nuclear and fossil-fuelled) power plants, which directly depend on the availability and temperature of water resources for cooling. During recent warm, dry summers several thermoelectric power plants in Europe and the southeastern United States were forced to reduce production owing to cooling-water scarcity2, 3, 4. Here we show that thermoelectric power in Europe and the United States is vulnerable to climate change owing to the combined impacts of lower summer river flows and higher river water temperatures. Using a physically based hydrological and water temperature modelling framework in combination with an electricity production model, we show a summer average decrease in capacity of power plants of 6.3–19% in Europe and 4.4–16% in the United States depending on cooling system type and climate scenario for 2031–2060. In addition, probabilities of extreme (>90%) reductions in thermoelectric power production will on average increase by a factor of three. Considering the increase in future electricity demand, there is a strong need for improved climate adaptation strategies in the thermoelectric power sector to assure future energy security. 

Turn- Warming Will Increase Water Temperatures and Decrease River Flows Making Coal Power Plants Useless

Michelle T. H. van Vliet,  Earth System Science and Climate Change at Wageningen University and Research Centre, June 3, 2012

(Nature, http://ht.ly/1keJom)

We studied the impact of climate change on thermoelectric power production in Europe and the US using river flow and water temperature projections that were produced on a continental scale and 0.5°×0.5° spatial resolution. Although the parameterizations of the hydrological and water temperature model are suited to this coarse spatial resolution resulting in a realistic representation of the observed conditions, our results do not reveal the vulnerability of any particular power plant. Under both the SRES A2 and B1 scenario14 there will be substantial impacts of climate change on the usable capacity of power plants. However, the adaptive capacity of the energy sector will be much lower for the SRES A2 scenario, which considers a slow technological change with many fossil-fuelled power plants in need of cooling water, compared with B1, which assumes a much more rapid introduction of renewables14. The vulnerability of the thermoelectric power sector to climate change under the A2 scenario will therefore be higher when compared with the B1 scenario. We conclude that climate change will impact thermoelectric power production in Europe and the US through a combination of increased water temperatures and reduced river flow, especially during summer. In particular, thermoelectric power plants in southern and southeastern Europe, and the southeastern US will be affected by climate change. Power plants with once-through cooling are most strongly impacted by future water temperature rises and reductions in summer flows, although also substantial decreases in usable capacity for power plants with recirculation (tower) cooling were found. 

***AT: Nuke Power Industry***
Turn- Warming Destroys the Fresh Water Necessary for Cooling Which Guts Current Nuke Power Production

Michelle T. H. van Vliet,  Earth System Science and Climate Change at Wageningen University and Research Centre, June 3, 2012

(Nature, http://ht.ly/1keJom)

In the United States and Europe, at present 91% and 78% (ref. 1) of the total electricity is produced by thermoelectric (nuclear and fossil-fuelled) power plants, which directly depend on the availability and temperature of water resources for cooling. During recent warm, dry summers several thermoelectric power plants in Europe and the southeastern United States were forced to reduce production owing to cooling-water scarcity2, 3, 4. Here we show that thermoelectric power in Europe and the United States is vulnerable to climate change owing to the combined impacts of lower summer river flows and higher river water temperatures. Using a physically based hydrological and water temperature modelling framework in combination with an electricity production model, we show a summer average decrease in capacity of power plants of 6.3–19% in Europe and 4.4–16% in the United States depending on cooling system type and climate scenario for 2031–2060. In addition, probabilities of extreme (>90%) reductions in thermoelectric power production will on average increase by a factor of three. Considering the increase in future electricity demand, there is a strong need for improved climate adaptation strategies in the thermoelectric power sector to assure future energy security. 

Turn- Warming Will Increase Water Temperatures and Decrease River Flows Making Nuke Power Plants Useless

Michelle T. H. van Vliet,  Earth System Science and Climate Change at Wageningen University and Research Centre, June 3, 2012

(Nature, http://ht.ly/1keJom)

We studied the impact of climate change on thermoelectric power production in Europe and the US using river flow and water temperature projections that were produced on a continental scale and 0.5°×0.5° spatial resolution. Although the parameterizations of the hydrological and water temperature model are suited to this coarse spatial resolution resulting in a realistic representation of the observed conditions, our results do not reveal the vulnerability of any particular power plant. Under both the SRES A2 and B1 scenario14 there will be substantial impacts of climate change on the usable capacity of power plants. However, the adaptive capacity of the energy sector will be much lower for the SRES A2 scenario, which considers a slow technological change with many fossil-fuelled power plants in need of cooling water, compared with B1, which assumes a much more rapid introduction of renewables14. The vulnerability of the thermoelectric power sector to climate change under the A2 scenario will therefore be higher when compared with the B1 scenario. We conclude that climate change will impact thermoelectric power production in Europe and the US through a combination of increased water temperatures and reduced river flow, especially during summer. In particular, thermoelectric power plants in southern and southeastern Europe, and the southeastern US will be affected by climate change. Power plants with once-through cooling are most strongly impacted by future water temperature rises and reductions in summer flows, although also substantial decreases in usable capacity for power plants with recirculation (tower) cooling were found. 

***CO2 Bad***

CO2 Bad – Carbon --> Extinction
Unmitigated carbon emissions cause extinction.

Joe Romm is a Fellow at American Progress and is the editor of Climate Progress, “Science: Ocean Acidifying So Fast It Threatens Humanity’s Ability to Feed Itself,” 3/2/2012, http://thinkprogress.org/romm/2012/03/02/436193/science-ocean-acidifying-so-fast-it-threatens-humanity-ability-to-feed-itself/?utm_source=feedburner&utm_medium=email&utm_campaign=Feed%3A+climateprogre

The world’s oceans may be turning acidic faster today from human carbon emissions than they did during four major extinctions in the last 300 million years, when natural pulses of carbon sent global temperatures soaring, says a new study in Science. The study is the first of its kind to survey the geologic record for evidence of ocean acidification over this vast time period. “What we’re doing today really stands out,” said lead author Bärbel Hönisch, a paleoceanographer at Columbia University’s Lamont-Doherty Earth Observatory. “We know that life during past ocean acidification events was not wiped out—new species evolved to replace those that died off. But if industrial carbon emissions continue at the current pace, we may lose organisms we care about—coral reefs, oysters, salmon.” That’s the news release from a major 21-author Science paper, “The Geological Record of Ocean Acidification” (subs. req’d). We knew from a 2010 Nature Geoscience study that the oceans are now acidifying 10 times faster today than 55 million years ago when a mass extinction of marine species occurred. But this study looked back over 300 million and found that “the unprecedented rapidity of CO2 release currently taking place” has put marine life at risk in a frighteningly unique way: … the current rate of (mainly fossil fuel) CO2 release stands out as capable of driving a combination and magnitude of ocean geochemical changes potentially unparalleled in at least the last ~300 My of Earth history, raising the possibility that we are entering an unknown territory of marine ecosystem change. That is to say, it’s not just that acidifying oceans spell marine biological meltdown “by end of century” as a 2010 Geological Society study put it. We are also warming the ocean and decreasing dissolved oxygen concentration. That is a recipe for mass extinction. A 2009 Nature Geoscience study found that ocean dead zones “devoid of fish and seafood” are poised to expand and “remain for thousands of years.“ And remember, we just learned from a 2012 new Nature Climate Change study that carbon dioxide is “driving fish crazy” and threatening their survival. Here’s more on the new study: The oceans act like a sponge to draw down excess carbon dioxide from the air; the gas reacts with seawater to form carbonic acid, which over time is neutralized by fossil carbonate shells on the seafloor. But if CO2 goes into the oceans too quickly, it can deplete the carbonate ions that corals, mollusks and some plankton need for reef and shell-building.
CO2 Bad – Feedback Loops
CO2 causes feedback loops


Pelley‘04(Janet Pelley“Perspective: Positive feedbacks shaping climate-change forecasts” 8/1/04 Environmental Science and Technology Journal http://pubs.acs.org.proxy.lib.umich.edu/doi/pdf/10.1021/es040662e)

Most climate models assume that atmospheric CO2 concentration is a function of emissions, mainly from fossil-fuel burning, minus the amount of CO2 soaked up by the ocean and locked by photosynthesis into plant tissue on land, says Chris Field, director of global ecology at the Carnegie Institution of Washington at Stanford University and author of the ESA research. These models can accurately reproduce past and present climate. However, the warming that is predicted to accompany rising CO2 concentrations is expected to lead to changes in ocean circulation that reduce the ocean’s capacity to absorb CO2 . Meanwhile, changes on land, such as increased soil respiration, are expected to lead to the release of more CO2 . These changes could increase warming and trigger more releases of CO2 in an upward spiral, he says.
C02 Bad– Crops On Balance 
Warming kills agriculture 

Shakoor et al 2011 - Department of Agri. Economics and Economics, PMAS Arid Agriculture University (Usman, “IMPACT OF CLIMATE CHANGE ON AGRICULTURE: EMPIRICAL EVIDENCE FROM ARID REGION” http://pakjas.com.pk/papers%5C1966.pdf, PZ)

Climate change is evolving as one of the leading environmental problems facing modern world. Emission of greenhouse gases (GHG), increase in amount of gases like carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O) are responsible for generating changes to global climate. Climate change will produce swings such as rise in sea level, changes in rainfall sequences and movement of climatic regions due to increased temperatures. Intensities of droughts, storms and flood are expected to be increased due to changing climatic patterns. Global temperature will increase by 1.8 to 4 C with an overall average increase of 2.8 C in temperature (IPCC, 2007). Human are responsible for this newly emerging CO2 enriched world because since the pre industrial time CO2 concentration has increased from 280 ppm to 380 ppm due to deforestation, massive use of fossil fuels etc. (Stern, 2006). Agriculture is an economic activity highly dependent on climatic conditions. Changing climate has threatened the productivity of agriculture sector making it vulnerable both economically and physically to climate unevenness and change. Productivity is being affected by a number of climate change variables including rainfall pattern, temperature hike, changes in sowing and harvesting dates, water availability and land suitability. Climate change may not have huge over all effects but regional effects are more extensive. Some region will benefit from climate change while some regions will be severely affected. Climate change will not only effect the production of agriculture commodities but also disturbs the economic steadiness affecting the supply and demand balance of agriculture commodities, profitability, trade and prices of these commodities (Kaiser and Drennen, 1993). Rising GHGs will affect the agriculture farms in low developing countries as compared to the developed countries (Kurukulasuriya et al., 2006; Seo and Mendelsohn, 2008). Developing economies are more climates sensitive as economy relies on labor intensive technologies, whereas; developed economies can cope climate sensitivities as technology is available and better adoption adjustments (Mendelsohn et al., 2001). 

More ev – warming devastates ag

Haldar 2011 – BA from Delhi University (Ishita, Global Warming: The Causes and Consequences, http://books.google.com/books?id=AuxS9u5ABiYC&dq=%22warming%22+%22natural+causes%22&lr=&source=gbs_navlinks_s, PZ)

Climate change and agriculture are interrelated processes, both of which take place on a global scale. Global warming is projected to have significant impacts on conditions affecting agriculture, including temperature, carbon dioxide, glacial run-off, precipitation and the interaction of these elements. These conditions determine the carrying capacity of the biosphere to produce enough food for the human population and domesticated animals. The overall effect of climate change on agriculture will depend on the balance of these effects. Assessment of the effects of global climate changes on agriculture might help to properly anticipate and adapt farming to maximize agricultural production. Despite technological advances, such as improved varieties, genetically modified organisms, and irrigation systems, weather is still a key factor in agricultural productivity, as well as soil properties and natural communities. The effect of climate on agriculture is related to variabilities in local climates rather than in global climate patterns. The Earth’s average surface temperature has increased by one degree Fahrenheit in just over the last century. Consequently, agronomists consider any assessment has to be individually considered each local area. The 2001 IPCC Third Assessment Report concluded that the poorest countries would be hardest hit, with reductions in crop yields in most tropical and sub-tropical regions due to decreased water availability, and new or changed insect pest incidence. In Africa and Latin America, many rainfed crops are near their maximum temperature tolerance, so that yields are likely to fall sharply for even small climate changes; falls in agricultural productivity of up to 30 percent over the 21st century are projected. Marine life and the fishing industry will In the long run, the climatic change could affect agriculture in several ways: . Productivity, in terms of quantity and quality of crops; . Agricultural practices, through changes of water use (irrigation) and agricultural inputs such as herbicides, insecticides and fertilizers; . Environmental effects, in particular, in relation to frequency and intensity of soil drainage (leading to nitrogen leaching), soil erosion, reduction of crop diversity; . Rural space, through the loss and gain of cultivated lands, land speculation, land renunciation, and hydraulic amenities; and • Adaptation, organisms may become more or less competitive as well as humans may develop urgency to develop more competitive organisms, such as flood resistant or salt resistant varieties of rice. They are large uncertainties to uncover, particularly because there is lack of information on many specific local regions, including the uncertainties on magnitude of climate change, the effects of technological changes on productivity, global food demands, and the numerous possibilities of adaptation. Most agronomists believe that agricultural production will be mostly affected by the severity and pace of climate change, not so much by gradual trends in climate. If change is gradual, there may be enough time for biota adjustment. Rapid climate change, however, could harm agriculture in many countries, especially those that are already suffering from rather poor soil and climate conditions, because there is less time for optimum natural selection and adaption.

Warming suppresses plant growth and reduces crop yield --- turns their impacts --- best system analysis proves

Yan et. al. 11—The CAS/Shandong Provincial Key Laboratory of Coastal Environmental Process, Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences (CAS), Yantai, China & Professor @ State Key Laboratory of Crop Biology, Shandong Agriculture University, Tai'an, China—AND P. Chen, The CAS/Shandong Provincial Key Laboratory of Coastal Environmental Process, Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences (CAS), Yantai, China & Professor @ The Graduate University of Chinese Academy of Sciences (CAS), Beijing, China—AND H. Shao, The CAS/Shandong Provincial Key Laboratory of Coastal Environmental Process, Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences (CAS), Yantai, China & Professor @ Institute of Life Sciences, Qingdao University of Science & Technology, Qingdao, China—AND S. Zhao, State Key Laboratory of Crop Biology, Shandong Agriculture University, Tai'an, China—AND L. Zhang, L. Zhang, and G. Xu, The CAS/Shandong Provincial Key Laboratory of Coastal Environmental Process, Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences (CAS), Yantai, China—AND J. Sun, The CAS/Shandong Provincial Key Laboratory of Coastal Environmental Process, Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences (CAS), Yantai, China and Professor @ The Graduate University of Chinese Academy of Sciences (CAS), Beijing, China (K, “Responses of Photosynthesis and Photosystem II to Higher Temperature and Salt Stress in Sorghum,” Journal of Agronomy and Crop Science, Vol. 198, Iss. 3, Wiley Library, DA: 6/25/2012//JLENART) 

Owing to greenhouse effect, global surface temperature is predicted to continue to increase in the future (IPCC, 2007). Elevated temperature suppresses plant growth and reduces crop yield, which can aggravate the food crisis in the world, particularly in the developing countries (Battisti and Naylor 2009, Prasad et al. 2011). Photosynthesis is highly sensitive to high temperature, and PSII is considered as the most heat-sensitive component of the photosynthetic apparatus (Berry and Bjorkman 1980, Haldimann and Feller 2004, Dias et al. 2011). PSII, as a subtle and complex system, consists of antenna pigment, reaction centre, oxygen-evolving complex in the donor side and electron transport in the acceptor side, and all these components tend to be damaged under high temperature (Wahid et al. 2007, Allakhverdiev et al. 2008). Recently, JIP test has been recognized as a powerful and acute tool to investigate the behaviour of PSII in crops under environmental stress (Yang et al. 2007, Rapacz et al. 2008, 2010, Yan et al. 2008, Li et al. 2009). It was shown by using JIP test that components of PSII possessed different heat sensitivity (Wen et al. 2005, Jiang et al. 2006, Li et al. 2009, Mathur et al. 2011, Yan et al. 2011). 

More evidence --- warmer nights and increased temperatures decrease precipitation which decimates current agriculture --- turns the disad

Hatfield et. al. 11—Laboratory Director @ National Laboratory for Agriculture and the Environment (Ames, IA)—AND K.J. Boote, Professor of Agronomy @ UFlorida—AND B.A. Kimball, worker @ USDA-ARS, U.S. Arid-Land Agricultural Research Center—AND L.H. Ziska, worker @ USDA Crop Systems and Global Change Lab—AND R. C. Izaurralde, Professor @ Joint Global Change Research Institute, Pacific Northwest National Lab @ UMaryland—AND D. Ort, USDA/ARS, Photosynthesis Research Unit and Professor @ UIllinois—AND A.M. Thomson, Joint Global Change Research Institute, Pacific Northwest National Lab. @ UMaryland—AND D. Wolfe, Professor of Horticulture @ Cornell University (J.L, “Climate Impacts on Agriculture: Implications for Crop Production,” Agronomy Journal, Vol. 103, Iss. 2, March 2k11, American Society of Agronomy, DA: 6/25/2012//JLENART)

There is mounting evidence the current changes in climate across the Northern Hemisphere will continue into the future and affect temperature, precipitation, and atmospheric CO2 concentration. Karl et al. (2009) presented an analysis of the recent changes in the climate of the United States and projected changes over the next century. Temperature and precipitation patterns across the United States for the next 30 yr show a warming trend of 1.5 to 2°C and a slight increase in precipitation over most of the country (e.g., Tebaldi et al., 2006; Karl et al., 2009). They projected an increase in the number of days when the temperature will be higher than the climatic normals by 5°C (heat-waves), which will impact agricultural systems. These authors also project an increase in warm nights, defined as occurring when the minimum temperature is above the 90th percentile of the climatological distribution for the day (Tebaldi et al., 2006; Karl et al., 2009). Coupled with these changes is the decrease in a number of frost days by 10% in the eastern half of the United States and an increase in the length of the growing season by more than 10 d. Karl et al. (2009) showed that precipitation events would change in frequency and intensity with a projected increase in spring precipitation, particularly in the Northeast and Midwest United States, and a decline in the southwestern United States. The increase in extreme temperature events, warm nights, and more variable precipitation will impact agriculture and agricultural production. A trend for warmer winters will affect perennial crops and weeds, and also expand the potential habitable range of some insect and disease pests. Although there is uncertainty about the absolute magnitude of the changes over the next 50 yr, there is general agreement that CO2 levels will increase to near 450 μmol mol−1 (ppm), temperatures will increase by 0.8 to 1.0°C, and precipitation will become more variable as defined in the IPCC AR4 analysis (IPCC, 2007). Changes in temperature have already caused longer growing seasons and begun to impact phenological phases (Schwartz et al., 2006; Wolfe et al., 2005, Xiao et al., 2008; Karl et al., 2009). An example of the potential of climate change impacts on agriculture is illustrated in a recent study by Ortiz et al. (2008) in which they assessed the potential impact on India wheat (Triticum aestivum L.) production if air temperature increased 0.8°C over the next 50 yr. Their analysis showed that as much as 51% of the area in India currently classified as high potential, irrigated, low rainfall mega-environment would be reclassified to a heat-stressed, irrigated, short-season production mega-environment. This area currently accounts for 15% of the world's wheat production and would undergo significant reduction in yield unless cultivars and management practices adapted to the projected climate regime (e.g., higher levels of heat and water stress) were developed. Without adaptation, the impacts on the production potential would drastically alter the ability of India to produce a sufficient food supply for its population. 

Warming increases soil water evaporation --- destroys plants at their root --- that destroys overall crop yield and leads to global droughts

Hatfield et. al. 11—Laboratory Director @ National Laboratory for Agriculture and the Environment (Ames, IA)—AND K.J. Boote, Professor of Agronomy @ UFlorida—AND B.A. Kimball, worker @ USDA-ARS, U.S. Arid-Land Agricultural Research Center—AND L.H. Ziska, worker @ USDA Crop Systems and Global Change Lab—AND R. C. Izaurralde, Professor @ Joint Global Change Research Institute, Pacific Northwest National Lab @ UMaryland—AND D. Ort, USDA/ARS, Photosynthesis Research Unit and Professor @ UIllinois—AND A.M. Thomson, Joint Global Change Research Institute, Pacific Northwest National Lab. @ UMaryland—AND D. Wolfe, Professor of Horticulture @ Cornell University (J.L, “Climate Impacts on Agriculture: Implications for Crop Production,” Agronomy Journal, Vol. 103, Iss. 2, March 2k11, American Society of Agronomy, DA: 6/25/2012//JLENART)

Projected increases in temperatures for the entire United States will increase soil water evaporation and crop transpiration. This could lead to an increase in soil water deficits and economic losses unless mitigated by other factors, such as: a corresponding increase in precipitation; an increase in crop WUE (associated with CO2 effects on stomatal closure, see discussion below); reductions in leaf area or planting density; and farmer adaptations, for example, increasing use of supplemental irrigation. A recent climate analysis for the northeastern United States (Hayhoe et al., 2007) projected a significant increase in summer soil water deficits by mid-century even for this relatively humid region with little change in total annual precipitation. In the western United States, reduction in snow pack and earlier snow melt exacerbate the potential threat of drought for farmers because of the reduction in the reservoir of water available for irrigation (Lettenmaier et al., 2008). Similar results were reported by Wang (2005) after comparing 15 different models for the IPCC fourth assessment and concluded the increases in greenhouse gases will cause a worldwide increase in the occurrence of agricultural droughts. These models were consistent in their predictions of drier soil over the Southwest United States across all seasons. Across the Midwest, Mishra and Cherkauer (2010) found that droughts have actually decreased in the last half of the 20th century with the last significant widespread droughts in the 1930s. However, within this record, they found maize (Zea mays L.) and soybean yields to be correlated with meteorological drought and maximum daily temperature during the grain-filling period. Drought was found to be the major factor leading to yield variability of eight different crops over years for the Czech Republic (Hlavinka et al., 2009). Water availability will become a major determinant in crop yield (Rosenzweig et al., 2002) and the interaction with CO2 and temperature will have to be understood better to adapt cropping systems to climate change. 

Warming causes faster development of crops --- that decreases yield potential

Hatfield et. al. 11—Laboratory Director @ National Laboratory for Agriculture and the Environment (Ames, IA)—AND K.J. Boote, Professor of Agronomy @ UFlorida—AND B.A. Kimball, worker @ USDA-ARS, U.S. Arid-Land Agricultural Research Center—AND L.H. Ziska, worker @ USDA Crop Systems and Global Change Lab—AND R. C. Izaurralde, Professor @ Joint Global Change Research Institute, Pacific Northwest National Lab @ UMaryland—AND D. Ort, USDA/ARS, Photosynthesis Research Unit and Professor @ UIllinois—AND A.M. Thomson, Joint Global Change Research Institute, Pacific Northwest National Lab. @ UMaryland—AND D. Wolfe, Professor of Horticulture @ Cornell University (J.L, “Climate Impacts on Agriculture: Implications for Crop Production,” Agronomy Journal, Vol. 103, Iss. 2, March 2k11, American Society of Agronomy, DA: 6/25/2012//JLENART) **NOTE—Table omitted by Joseph Lenart III.

Crop species respond differently to temperature throughout their life cycles. Each species has a defined range of maximum and minimum temperatures within which growth occurs and an optimum temperature at which plant growth progresses at its fastest rate (Table 2 ). Growth rates slow as temperature increases above the optimum and cease when plants are exposed to their maximum (ceiling) temperature. Vegetative development (node and leaf appearance rate) hastens as temperatures increase up to the species optimum temperature. Vegetative development usually has a higher optimum temperature than reproductive development. Progression of a crop through phenological phases is accelerated by increasing temperatures up to the species-dependent optimum temperature. There are differences among annual (nonperennial) crop species in their cardinal temperature values as shown in Table 2 Values reported in Table 2 represent conditions in which temperature is the only limiting variable. It is important to realize that plant temperatures can be quite different than air temperatures and can be warmer than air under water stressed conditions or cooler than air under adequate soil water conditions. A recent review by Hatfield et al. (2004) provides a summary of the current use of plant temperatures to quantify water stress in plants. Plant temperatures are measured with either attached thermometers to the leaf that are difficult to maintain or with relatively expensive infrared thermometers, and therefore plant temperatures have been observed much less often than air temperatures. Consequently, evaluations of plant responses to changes in temperature have been focused on air temperature rather than plant or canopy temperatures, including the values given in Table 2 Exposure to higher temperatures causes faster development in nonperennial crops, which does not translate into an optimum for maximum production because the shorter life cycle means smaller plants, a shortened reproductive phase duration, and reduced yield potential because of reduced cumulative light interception during the growing season. Observations across species have shown optimum temperatures for yield are generally lower than the optimum temperature for leaf appearance rate, vegetative growth, or reproductive progression (Table 2). Yield may be impacted when temperatures fall below or above specific thresholds at critical times during development. The duration of the crop life cycle is determined by temperature and the location of specific cultivars to given production zones is a reflection of their specific temperature response. Another factor that has a major role in life cycle progression in many crops, especially for soybean, is the daylength sensitivity. One of the critical phenological stages for high temperature impacts is the reproductive stage because of the effect on pollen viability, fertilization, and grain or fruit formation. Yield potential will be affected by chronic exposures to high temperatures during the pollination stage of initial grain or fruit set. Temperature extremes during the reproductive stage of development can produce some of the largest impacts on crop production. Schlenker and Roberts (2009) have emphasized the importance of considering the nonlinearity of temperature effects on yield (the slope of the decline in yields above the optimum temperature is often steeper than the incline below it) in projecting climate change impacts. Temperature effects on individual species are discussed in the following section. 

Our impact comparatively outweighs --- the effects of higher temperatures will overcome the benefits of CO2

Hatfield et. al. 11—Laboratory Director @ National Laboratory for Agriculture and the Environment (Ames, IA)—AND K.J. Boote, Professor of Agronomy @ UFlorida—AND B.A. Kimball, worker @ USDA-ARS, U.S. Arid-Land Agricultural Research Center—AND L.H. Ziska, worker @ USDA Crop Systems and Global Change Lab—AND R. C. Izaurralde, Professor @ Joint Global Change Research Institute, Pacific Northwest National Lab @ UMaryland—AND D. Ort, USDA/ARS, Photosynthesis Research Unit and Professor @ UIllinois—AND A.M. Thomson, Joint Global Change Research Institute, Pacific Northwest National Lab. @ UMaryland—AND D. Wolfe, Professor of Horticulture @ Cornell University (J.L, “Climate Impacts on Agriculture: Implications for Crop Production,” Agronomy Journal, Vol. 103, Iss. 2, March 2k11, American Society of Agronomy, DA: 6/25/2012//JLENART)

Climate change, either as increasing trends in temperature, CO2, precipitation (decreasing as well as increasing), and/or O3, will have impacts on agricultural systems. Production of annual and perennial crops will be affected by changes in the absolute values of these climatic variables and/or increased variation. Episodic temperature changes exceeding the thresholds during the pollination stage of development could be quite damaging to crop production because of the sensitivity of crop plants to temperature extremes during this growth stage. These changes coupled with variable precipitation that places the plant under conditions of water stress would exacerbate the temperature effects. Warmer temperatures during the night, especially during the reproductive period, will reduce fruit or grain size because the rapid rate of development and increased respiration rates. A recent analysis by Ko et al. (2010), using the CERES–Wheat 4.0 module in the RZWQM2 model, evaluated the interactions of increasing CO2 obtained from a FACE experiment along with temperature, water, and N. They found the effects of water and N were greater than CO2 effects on biomass and yield and that temperature effects offset the CO2 effects. These results further confirm the concept that there are counterbalancing effects from different climate variables and that development of adaptation or mitigation strategies will have to account for the combined effects of climate variables on crop growth, development, and yield. In an effort to examine potential solutions to low yields in sub-Saharan Africa, Laux et al. (2010) evaluated planting dates under climate change scenarios to evaluate the effect of increasing CO2 and higher temperature on groundnut (peanut) and maize. They found the positive effect of CO2 would offset the temperature response in the next 10 to 20 yr but would be overcome by higher temperatures by 2080. Changing planting dates were beneficial for the driest locations because of the more effective use of precipitation and avoidance of high temperature stresses. Both of these types of analyses will have to be conducted to evaluate potential adaptation strategies for all cropping regions. Increases in CO2 concentrations offer positive impacts to plant growth and increased WUE. However, these positive impacts may not fully mitigate crop losses associated with heat stress, increases in evaporative demand, and/or decreases in water availability in some regions. The episodic variation in extremes may become the larger impact on plant growth and yield. To counteract these effects will require management systems that offer the largest degree of resilience to climatic stresses as possible. This will include the development of management systems for rainfed environments that can store the maximum amount of water in the soil profile and reduce water stress on the plant during critical growth periods. 

CO2 Bad – Warming Prevents Benefits
Warming stops photosynthesis and destroys carbon sinks --- that destroys any benefits of CO2 on agriculture

Cox et. al. 11—head of climate, chemistry, and ecosystems at the Hadley Centre for Climate Prediction and Research, the Met Office, in Exeter, UK—AND Richard A. Betts, Head of the Climate Impacts strategic area at the Met Office Hadley Centre in Exeter, UK—AND Chris D. Jones, worker at Met Office Hadley Center in Exeter, UK—AND Steven A. Spall, worker at Met Office Hadley Center in Exeter, UK—AND Ian D. Totterdell, worker at Met Office Hadley Center in Exeter, UK (Peter, “Acceleration of Global Warming due to Carbon-Cycle Feedbacks in a Coupled Climate System,” The Warming Papers, edited by David Archer and Raymond Pierrehumbert, Google Books, DA: 6/24/2012//JLENART)

The simulated atmospheric CO2 diverges much more rapidly from the standard IS92a concentration scenario in the future. First, vegetation carbon in South America begins to decline, as a drying and warming of Amazonia initiates loss of forest (Fig. 4a). This is driven purely by climate change, as can be seen by comparing the fully coupled run (red lines) to run without global warming (blue lines). The effects of anthropogenic deforestation on land-cover are neglected in both cases. A second critical point is reached at about 2050, when the land biosphere as a whole switches from being a weak sink for CO2 to being a strong source (Fig. 2). The reduction in terrestrial carbon from around 2050 onward is associated with a widespread climate-driven loss of soil carbon (Fig. 4b). An increase in the concentration of atmospheric CO2 alone tends to increase the photosynthesis and thus terrestrial carbon storage, provided that other resources are not limiting. However, plant maintenance and soil respiration rates both increase with temperature. As a consequence, climate warming (the indirect effect of a CO2 increase) tends to reduce terrestrial carbon storage, especially in the warmer regions where an increase in temperature is not beneficial for photosynthesis. At low CO2 concentrations the direct effect of CO2 dominates, and both vegetation and soil carbon increase with atmospheric CO2. But as CO2 increases further, terrestrial carbon begins to decrease, because the direct effect of CO2 on photosynthesis saturates but the specific soil respiration rate continues to increase with temperature. The transition between these two regimes occurs abruptly at around 2050 in this experiment (Figure 4b). The carbon stored on land decreases by about 170Gt C from 2000 to 2100, accelerating the rate of atmospheric CO2 increase over this period.

Warming overwhelms benefits received from CO2 --- high temperatures reduce production of key crops --- even a few hours can destroy the food supply of key cereals

Teixeira et. al. 11—fellow @ International Institute for Applied Systems Analysis (Austria) & fellow @ New Zealand Institute for Plant & Food Research Limited—AND Guenther Fischera and Harrij van Velthuizena, fellows @ International Institute for Applied Systems Analysis (Austria)—AND Christof Walter, member of the Unilever Sustainable Agriculture Team—AND Frank Ewert, Professor of Plant Production Systems in the Department of Plant Sciences @ Wageningen University (New Zealand) & Professor @ Institute of Crop Science and Resource Conservation @ University of Bonn (Germany) (Edmar, “Global hot-spots of heat stress on agricultural crops due to climate change,” Agricultural and Forest Meteorology, 2k11, 5 October 2011, Science Direct, DA: 6/25/2012//JLENART)

The environment within which agricultural crops and agronomic practices developed over the past 10,000 years is rapidly changing due to human-induced climate change (IPCC, 2007b). The rate of global warming is expected to continue increasing if no mitigation efforts take place to reduce the carbon intensity of the world economy and the consequent emission of green-house gases (Raupach et al., 2007). Agricultural production, and thus global food security, is directly affected by global warming ( [Fischer et al., 2005], [Schmidhuber and Tubiello, 2007] and [Ainsworth and Ort, 2010]). Temperature controls the rate of plant metabolic processes that ultimately influence the production of biomass, fruits and grains (Hay and Walker, 1989). By 2080, most cropping areas in the world are likely to be exposed to record average air temperatures (Battisti and Naylor, 2009). High average “seasonal” temperatures can increase the risk of drought, limit photosynthesis rates and reduce light interception by accelerating phenological development (Tubiello et al., 2007). Previous global food assessments have shown that these negative effects are particularly exacerbated in tropical regions ( [IPCC, 2007a] and [Fischer et al., 2005]). On the other hand, these negative impacts of higher seasonal temperatures are less pronounced in temperate regions where global warming may increase the length of the growing period and may render land suitable for cropping where low temperatures used to limit agriculture (Olesen and Bindi, 2002). However, previous studies have not taken into account the effect of short occurrences of extremely high temperatures, or “heat stress” events. Heat waves are likely to become more frequent with global warming ( [Tebaldi et al., 2006] and [IPCC, 2007b]). In 2010, when more than 20% of Russian agricultural producing areas were affected by unprecedented extreme high temperatures, wheat prices increased by up to 50% in the international market ( [FAO, 2010] and [NOAA, 2011b]). Peaks of high temperature, even when occurring for just a few hours, can drastically reduce the production of important food crops ( [Porter and Semenov, 2005] and [Prasad et al., 2000]). Heat stress damage is particularly severe when high temperatures occur concomitantly with critical crop development stages, particularly the reproductive period. Because of this, the Fourth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC) has acknowledged heat stress as an important threat to global food supply (IPCC, 2007b). Currently, there is a lack of understanding on the spatial distribution and intensity of crop damage caused by heat stress. Spatially, heat stress damage is expected to vary with climate, land suitability for production and the sensitivity of cultivated crops. Temporally, the choice of crop calendars (i.e. time of sowing and harvesting) and the rate of crop development influence the exposure to extreme temperatures during critical phenological phases. To assess heat stress risk, it is then necessary to take into account the timing, frequency and extent by which crop-specific temperature thresholds are exceeded during critical crop development stages. 

CO2 Bad – Weedy Rice Turn 
CO2 produces weedy rice --- that prevents any benefits of CO2 and produces a constant strand of weeds

Raloff 5/25—senior editor of Science News (2012, Janet, “Rising CO2 promotes weedy rice,” Science News, http://www.sciencenews.org/view/generic/id/340980/title/Rising_CO2_promotes_weedy_rice, DA: 6/24/2012//JLENART)

There has been a lot of research, recently, showing how global change — especially warming — can alter the habitat and preferred range of marine and terrestrial species. But rising levels of greenhouse gases can also, directly, do a number on agricultural ecosystems, a new study shows. At least for U.S.-grown rice, rising carbon dioxide levels give a preferential reproductive advantage to the weedy natural form — known colloquially as red rice (for the color of its seed coat). Agriculture Department scientists raised rice in controlled lab environments. They grew some in CO2 levels reflecting atmospheric concentrations from a century ago — through to what’s expected to exist in coming decades. And with each stepwise rise in CO2, the weedy rice increasingly hybridized with the crop plants, reinserting wild genes that breeders had spent great effort to remove or modify. The result was a diminishing of the value and quality of the cultivated rice — essentially transforming it into a weed, explains Lewis Ziska of the USDA Agricultural Research Service in Beltsville, Md. “That’s sort of the science fiction aspect of this,” he says. Likening it to Invasion of the Body Snatchers, “Whatever [seed] the good plant produces is now going to be bad seed.” In theory, this flow of genetic traits could go in the opposite direction as well — moving genes from crop plants to the weedy rice. But in the new trials that didn’t seem to happen. It was a one-way gene transfer from the weeds to the crop plants, Ziska and his colleagues report May 23 in PLoS ONE. And because some half of cultivated rice grown in the United States has been bred to resist the effects of the most widely used weed killer, any hybrid offspring — the bad seed — can now carry this trait as well. Ziska’s group grew conventional rice crops in: 300 parts per million CO2, a value representative of about 1900; 400 ppm CO2, a value close to what exists in the lower atmosphere today; and 600 ppm CO2 — a concentration that could develop within the current century. In each test plot, the researchers included one feral rice plant for every seven crop plants. This ratio typifies what's found in southern U.S. rice fields today. And in the two higher CO2 environments, the weedy rice outperformed the crop rice. For instance, the weedy rice began flowering earlier. Now its pollen production was in sync with crop plants (where previously, most feral rice had flowered too late to pollinate cultivated rice). In addition, the red rice grew taller stems and more flowers — each conferring additional reproductive advantages, since pollen production increased and its release from unusually tall stems allowed it to travel beyond the plant that produced it (most rice tends to be self-pollinating). The ability of the feral rice to successfully cross with the crop plants tripled between the lowest and highest CO2 environments, the plant physiologists showed. The new seeds tended to be more fragile (with the hulls cracking easily — creating a grain that commands less money in the marketplace) and to have a diminished nutrient content. These impacts have likely been developing in rice fields over the past half-century, unbeknownst to farmers, Ziska says, as CO2 concentrations have been climbing. In addition, hybrids in the new tests retained the crop plant’s genetic immunity to a weed killer. Indeed, Ziska says, the latter feature may partially explain the diminishing value of herbicide treatments on rice in recent years. Last year, Carol Mallory-Smith and Elena Sanchez Olguin of Oregon State University in Corvallis reported that resistance to the widely used weedy-rice-killing herbicide imidazolinone was being witnessed in commercial U.S. fields. Moreover, the Oregon State team noted, the lifetime of dormant red-rice seed in soil far exceeds that of cultivated rice, allowing the resistant hybrids to easily survive to infest the next season’s crop. 

That results in a food crisis --- turns their impact

Shurkin 6/7—science writer and has run the science journalism internship at Stanford University; former UPI, Reuters reporter (2012, Joel, “More carbon dioxide in the air could threaten rice crops,” http://phys.org/news/2012-06-carbon-dioxide-air-threaten-rice.html, DA: 6/24/2012//JLENART)

The increase in carbon dioxide in the Earth’s atmosphere--linked to human-caused global warming--may have another effect scientists hadn’t foreseen. Researchers at the U.S. Department of Agriculture in Beltsville, MD may have found a consequence that could produce a crisis in the world’s food supply. Genes from wild, weedy rice, the rice that existed before farmers started to breed rice to emphasize certain traits, could be cross-pollinating with cultivated rice to produce a grain that has many characteristics farmers earlier eliminated. The hybrid rice doesn’t look the same as cultivated rice, doesn’t taste the same, and has lost many attributes that make today’s rice a reliable, nutritious food staple. Essentially, 10,000 years of cross-breeding to make rice the staple of billions of people could be undone, turning the crop into weeds. The Earth’s human population now numbers 7 billion, and currently the world can feed itself. But, if a major grain crop such as rice fails--and as the population continues to soar--the result could be disastrous, said Lew Ziska, a plant physiologist at the USDA, lead scientist in the study. The study was published in PLoS One. The study did not prove this was happening in nature as as greenhouse gases increase, only that it is possible. The research involves two different populations of rice plants, a wild rice sometimes called "red rice," and Clearfield, a cultivated rice that is resistant to herbicides. Wild rice in this context is not the food dish often called "wild rice," which is a different plant, but a naturally grown, genetically unaltered rice. The weedy rice is the biotype, the form of rice that existed before the genetics were altered by selection. Using growth chambers, the USDA scientists set the concentration of carbon dioxide in the air to three settings: 300 parts per million (what it was at the end of the 19th century), 400 ppm (what it is now), and 600 ppm (what it is projected to be by the end of this century). They placed the same ratio of cultivated rice to feral rice as is usually found on American farms in the South in the chambers. The rice in the chambers exchanged genes. "They did it the old-fashioned way," Ziska said. "They shed pollen." "Most of the time rice is self-pollinating: a small portion of it does outcross," said Ziska. "Some of that pollen does go into other plants. And when you have weedy rice and cultivated rice, essentially being the same species, you get some crossover." The results showed for the first time that carbon dioxide concentration can affect the gene flow between plants and that the flow is not necessarily balanced. Carbon dioxide is the main greenhouse gas believed to be bringing up temperatures in the world. The higher the concentration, the greater the gene flow, the USDA scientists found. Moreover, the hybrid contained more wild rice genes than those of the domesticated variety, and that was not good news because, among other things, the weedy rice was susceptible to herbicides and most domesticated rice has been bred to be resistant. The number of flowers produced by the wild rice at the highest carbon dioxide concentrations was double compared to the production at 300 ppm, a far greater increase than in the domestic rice. The wild rice also produced flowers eight days earlier, which apparently increased the cross-pollination. The plant produced was less nutritious, didn’t look as good and the seeds were more fragile. Many other staples, including sunflower, oats, and sorghum could have the same problem, Ziska said: as concentrations rise, gene flow increases and the wild or weedy versions of the species could dominate.
C02 Bad – Pollination Scenario

Warming Destroys Insect Pollination
Mariken Kjøhl, Anders Nielsen and Nils Christian Stenseth, Centre for Ecological and Evolutionary Synthesis Department of Biology, University of Oslo, 2011

(http://www.fao.org/docrep/014/i2242e/i2242e.pdf)

One of the most important ecosystem services for sustainable crop production is the mutualistic interaction between plants and animals: pollination. The international community has acknowledged the importance of a diversity of insect pollinators to support the increased demand for food brought about by predicted population increases. Insect pollination is threatened by several environmental and anthropogenic factors, and concern has been raised over a looming potential pollination crisis. The Intergovernmental Panel on Climate Change (IPCC) reports an approximate temperature increase ranging from 1.1-6.4°C by the end of this century. Climate change will exert great impacts on global ecosystems. A recent review has emphasized that plant-pollinator interactions can be affected by changes in climatic conditions in subtle ways. Data on the impacts of climate change on crop pollination is still limited, and no investigation has yet addressed this issue. This report aims to: 

provide a review of the literature on crop pollination, with a focus on the effects of climate change on pollinators important for global crop production; 

present an overview of available data on the temperature sensitivity of crop pollinators and entomophilous crops; and 

identify data needs and sampling techniques to answer questions related to effects of climate change on pollination, and make recommendations on the recording and management of pollinator interactions data. This includes important environmental variables that could be included in observational records in order to enhance the knowledge base on crop pollination and climate change. 
Pollination Key to Global Food Production

Mariken Kjøhl, Anders Nielsen and Nils Christian Stenseth, Centre for Ecological and Evolutionary Synthesis Department of Biology, University of Oslo, 2011

(http://www.fao.org/docrep/014/i2242e/i2242e.pdf)

Pollination is a crucial stage in the reproduction of most flowering plants, and pollinating animals are essential for transferring genes within and among populations of wild plant species (Kearns et al. 1998). Although the scientific literature has mainly focused on pollination limitations in wild plants, in recent years there has been an increasing recognition of the importance of animal pollination in food production. Klein et al. (2007) found that fruit, vegetable or seed production from 87 of the world’s leading food crops depend upon animal pollination, representing 35 percent of global food production. Roubik (1995) provided a detailed list for 1 330 tropical plant species, showing that for approximately 70 percent of tropical crops, at least one variety is improved by animal pollination. Losey and Vaughan (2006) also emphasized that flower-visiting insects provide an important ecosystem function to global crop production through their pollination services. 

C02 Bad – Pollination Scenario – Econ Impact

Pollination key to the Future of the Global Economy

Mariken Kjøhl, Anders Nielsen and Nils Christian Stenseth, Centre for Ecological and Evolutionary Synthesis Department of Biology, University of Oslo, 2011

(http://www.fao.org/docrep/014/i2242e/i2242e.pdf)

The total economic value of crop pollination worldwide has been estimated at €153 billion annually (Gallai et al. 2009). The leading pollinator-dependent crops are vegetables and fruits, representing about €50 billion each, followed by edible oil crops, stimulants (coffee, cocoa, etc.), nuts and spices (Table 1). The area covered by pollinator-dependent crops has increased by more than 300 percent during the past 50 years (Aizen et al. 2008; Aizen and Harder 2009) (Figure 1.1). A rapidly increasing human population will reduce the amount of natural habitats through an increasing demand for food-producing areas, urbanization and other land-use practices, putting pressure on the ecosystem service delivered by wild pollinators. At the same time, the demand for pollination in agricultural production will increase in order to sustain food production. 

CO2 Bad – Hurts Pesticides

CO2 decreases pesticide efficacy --- that ensures the expansion of weeds

Hatfield et. al. 11—Laboratory Director @ National Laboratory for Agriculture and the Environment (Ames, IA)—AND K.J. Boote, Professor of Agronomy @ UFlorida—AND B.A. Kimball, worker @ USDA-ARS, U.S. Arid-Land Agricultural Research Center—AND L.H. Ziska, worker @ USDA Crop Systems and Global Change Lab—AND R. C. Izaurralde, Professor @ Joint Global Change Research Institute, Pacific Northwest National Lab @ UMaryland—AND D. Ort, USDA/ARS, Photosynthesis Research Unit and Professor @ UIllinois—AND A.M. Thomson, Joint Global Change Research Institute, Pacific Northwest National Lab. @ UMaryland—AND D. Wolfe, Professor of Horticulture @ Cornell University (J.L, “Climate Impacts on Agriculture: Implications for Crop Production,” Agronomy Journal, Vol. 103, Iss. 2, March 2k11, American Society of Agronomy, DA: 6/25/2012//JLENART)

Management An increasing number of studies demonstrate a decline in pesticide efficacy with rising CO2 (reviewed by Archambault, 2007). The basis for this observed decline in efficacy is unclear; however, rising CO2 could reduce pesticide absorption into leaves by decreasing the number or aperture of stomata or by changing leaf thickness or size. Changes in transpiration induced by CO2 could limit uptake of soil-applied pesticides. To achieve effective weed control, timing of application may need to be adjusted if elevated CO2 decreases the length of the weed seedling stage (i.e., the time of greatest chemical susceptibility). In spite of these climate effects on weeds, the overall assumption is that chemical control of weeds will be possible, either through additional sprayings, or increased herbicide concentrations; however, this would alter the environmental and economic costs of pesticide usage. Although there are other weed control methods (e.g., biological, mechanical, cultural), climatic and CO2 changes and the overall effects of precipitation, temperature, wind, etc. may make nonchemical control less efficacious (Patterson, 1995a). 

CO2 Bad – Insects 

CO2 and higher temperatures increase insects --- they’ll attack crops

Hatfield et. al. 11—Laboratory Director @ National Laboratory for Agriculture and the Environment (Ames, IA)—AND K.J. Boote, Professor of Agronomy @ UFlorida—AND B.A. Kimball, worker @ USDA-ARS, U.S. Arid-Land Agricultural Research Center—AND L.H. Ziska, worker @ USDA Crop Systems and Global Change Lab—AND R. C. Izaurralde, Professor @ Joint Global Change Research Institute, Pacific Northwest National Lab @ UMaryland—AND D. Ort, USDA/ARS, Photosynthesis Research Unit and Professor @ UIllinois—AND A.M. Thomson, Joint Global Change Research Institute, Pacific Northwest National Lab. @ UMaryland—AND D. Wolfe, Professor of Horticulture @ Cornell University (J.L, “Climate Impacts on Agriculture: Implications for Crop Production,” Agronomy Journal, Vol. 103, Iss. 2, March 2k11, American Society of Agronomy, DA: 6/25/2012//JLENART)

Greater insecticide use in warmer, more southern regions of the United States compared to cooler higher latitude regions has been observed. Comparing the frequency of pesticide sprays for control of lepidopteran insect pests in sweet corn currently ranges from 15 to 32 applications per year in Florida (Aerts et al., 1999), to four to eight applications in Delaware (Whalen et al., 2007), and zero to five applications per year in New York (Stivers, 1999) because of the temperature effects on insect populations. Populations of insect species, such as flea beetles (Chaetocnema pulicaria), are currently marginally overwintering in high latitude regions. This vector for bacterial Stewart's Wilt (Erwinia sterwartii), an economically important corn pathogen, will increase because of the warmer winters (Wolfe et al., 2008; Harrington et al., 2001). Leaf and root pathogens will be favored by increases in humidity and frequency of heavy rainfall events projected for many parts of the United States (Coakley et al., 1999). Conversely, short- to medium-term droughts will decrease the duration of leaf wetness and reduce some forms of pathogen attack on leaves; however, such droughts will also negatively impact crop yields from lack of available soil water. Plant–insect interactions may be affected by increasing CO2 concentrations and this would have implications for insect management. Higher C/N ratio of leaves observed in plants grown at high CO2 (Wolfe, 1994) will require increased insect feeding to meet N (protein) requirements (Coviella and Trumble, 1999). Conversely, slower insect development on high CO2–grown plants lengthens the insect life stages vulnerable to attack by parasitoids (Coviella and Trumble, 1999). An observation from a FACE study revealed early season soybeans grown at elevated CO2 exhibited 57% more insect damage, presumably due to increases in simple sugars in leaves (Hamilton et al., 2005). 

CO2 Bad – Weeds 

Turn --- warming produces weeds and allows them to expand farther north

Hatfield et. al. 11—Laboratory Director @ National Laboratory for Agriculture and the Environment (Ames, IA)—AND K.J. Boote, Professor of Agronomy @ UFlorida—AND B.A. Kimball, worker @ USDA-ARS, U.S. Arid-Land Agricultural Research Center—AND L.H. Ziska, worker @ USDA Crop Systems and Global Change Lab—AND R. C. Izaurralde, Professor @ Joint Global Change Research Institute, Pacific Northwest National Lab @ UMaryland—AND D. Ort, USDA/ARS, Photosynthesis Research Unit and Professor @ UIllinois—AND A.M. Thomson, Joint Global Change Research Institute, Pacific Northwest National Lab. @ UMaryland—AND D. Wolfe, Professor of Horticulture @ Cornell University (J.L, “Climate Impacts on Agriculture: Implications for Crop Production,” Agronomy Journal, Vol. 103, Iss. 2, March 2k11, American Society of Agronomy, DA: 6/25/2012//JLENART)

Along with precipitation, temperature is a primary abiotic variable that affects invasive weed biology. The probable impact of rising temperatures on the expansion of invasive weeds into higher latitudes is of particular concern. Many of the worst invasives for warm season crops in the southern United States originated in tropical or warm temperature areas; consequently, northward expansion of these invasives may accelerate with warming (Patterson, 1993). For example, itchgrass (Rottboelliia cochinchinensis), an invasive weed associated with significant yield reductions in sugarcane for Louisiana (Lencse and Griffin, 1991), is also highly competitive in corn, cotton, soybean, grain sorghum, and rice systems (e.g., Lejeune et al., 1994). The response of this species to a 3°C increase in average temperature stimulated biomass by 88% and leaf area by 68% (Patterson et al., 1979), projecting increases in growth for the middle Atlantic states (Patterson et al., 1999). Northward migration of other invasive weeds, such as cogongrass (Imperata cylindrica) and witchweed (Striga asiatica), is also anticipated (Patterson, 1995a). Conversely, additional warming could also restrict the southern range of other invasive weeds, for example, wild proso millet (Panicum miliaceum) or Canada thistle (Ziska and Runion, 2007). 

CO2 increases weeds --- even if some crops benefit, it increases crop losses due to increased competiton

Hatfield et. al. 11—Laboratory Director @ National Laboratory for Agriculture and the Environment (Ames, IA)—AND K.J. Boote, Professor of Agronomy @ UFlorida—AND B.A. Kimball, worker @ USDA-ARS, U.S. Arid-Land Agricultural Research Center—AND L.H. Ziska, worker @ USDA Crop Systems and Global Change Lab—AND R. C. Izaurralde, Professor @ Joint Global Change Research Institute, Pacific Northwest National Lab @ UMaryland—AND D. Ort, USDA/ARS, Photosynthesis Research Unit and Professor @ UIllinois—AND A.M. Thomson, Joint Global Change Research Institute, Pacific Northwest National Lab. @ UMaryland—AND D. Wolfe, Professor of Horticulture @ Cornell University (J.L, “Climate Impacts on Agriculture: Implications for Crop Production,” Agronomy Journal, Vol. 103, Iss. 2, March 2k11, American Society of Agronomy, DA: 6/25/2012//JLENART)

CLIMATE IMPACTS ON WEEDS Carbon Dioxide Among plant species, weeds, rather than crops, across several studies show the strongest relative response to rising CO2 (Ziska, 2004). Even though individual plants of rice or wheat respond positively to rising CO2, the increased response of weedy species to CO2 create the potential for increased competition and increased crop production losses (Ziska, 2000, 2003a, 2003b; Ziska et al., 2005). Based on continuation of this phenomenon, rising CO2 could lead to yield reductions in agricultural systems where weed control is not practiced or sufficient. 
C02 Bad – Invasive Species

Warming Increases Invasive Species Which Destroy Global Agricultural Production

Mariken Kjøhl, Anders Nielsen and Nils Christian Stenseth, Centre for Ecological and Evolutionary Synthesis Department of Biology, University of Oslo, 2011

(http://www.fao.org/docrep/014/i2242e/i2242e.pdf)

Invasive species Invasive species may benefit from climatic changes and proliferate in their new habitats. Climate change is predicted to increase invasion of alien species, especially in northern regions. However, the effects of climate change on invasive species and pollination interactions may vary depending on the species and ecosystem in focus (Schweiger et al. 2010). It is necessary to assess the controllability of invaders in order to assist policy makers in ranking threats from different invasive species for more effective use of limited resources (Ceddia et al. 2009). Pest species, pesticides and pathogens Some invasive insect and plant species are pest organisms, which may cause severe damage to agricultural production. It is expected that climate change will affect various types of pests in different ways (Garrett et al. 2006; Ghini and Morandi 2006). Increased temperatures may speed up pathogen growth rates. Warming may also favour weeds in comparison to crops and increase the abundance, growth rate and geographic range of many crop-attacking insect pests (Cerri et al. 2007). Increased demand for control of plant pests often involves the use of pesticides, which can have negative impacts on human health and the environment (Damalas 2009), including ecosystem services such as pollination. Diffenbaugh et al. (2008) assessed the potential future ranges of pest species by using empirically generated estimates of pest overwintering thresholds and degree-day requirements along with climate change projections from climate models. 

C02 Bad– Precipitation Events

High-precipitation events decreases productivity of agriculture --- water early in the season decreases water at other times --- it also biologically alters crops which decreases their quality and increases the potential of disease

Hatfield et. al. 11—Laboratory Director @ National Laboratory for Agriculture and the Environment (Ames, IA)—AND K.J. Boote, Professor of Agronomy @ UFlorida—AND B.A. Kimball, worker @ USDA-ARS, U.S. Arid-Land Agricultural Research Center—AND L.H. Ziska, worker @ USDA Crop Systems and Global Change Lab—AND R. C. Izaurralde, Professor @ Joint Global Change Research Institute, Pacific Northwest National Lab @ UMaryland—AND D. Ort, USDA/ARS, Photosynthesis Research Unit and Professor @ UIllinois—AND A.M. Thomson, Joint Global Change Research Institute, Pacific Northwest National Lab. @ UMaryland—AND D. Wolfe, Professor of Horticulture @ Cornell University (J.L, “Climate Impacts on Agriculture: Implications for Crop Production,” Agronomy Journal, Vol. 103, Iss. 2, March 2k11, American Society of Agronomy, DA: 6/25/2012//JLENART)

The prediction of an increase in the frequency of high-precipitation events (e.g., >5 cm in 48 h) may be of great concern in many parts of the United States equally as drought because of the inability of the soil to maintain infiltration rates high enough to absorb high-intensity rainfall events (Hayhoe et al., 2007). This trend is projected to apply for many regions (Lettenmaier et al., 2008). Excessive rainfall during the spring planting season could cause delays creating a risk for both productivity and profitability for agronomic crops (Rosenzweig et al., 2002) as well as high value horticultural crops such as melon (Cucumis melo), sweet corn (Zea mays L. var. rugosa), and tomato (Lycopersicon esculentum L.) for which premiums are often paid for early season production. Crop losses associated with anoxia, increases to susceptibility to root diseases, increases in soil compaction (due to use of heavy farm equipment on wet soils), and more runoff and leaching of nutrients and agricultural chemicals into ground- and surface-waters may occur as the result of excess soil water and field flooding during the early growing season. The shift in the rainfall distribution because of high precipitation events could increase the likelihood of water deficiencies at other times because of the changes in rainfall frequency (Hatfield and Prueger, 2004). Increases in heavy rainfall due to more intense storms and associated turbulence and wind gusts, increase the potential for lodging of crops. Delayed harvest or excessive rainfall during harvest time increases the potential for decreasing quality of many crops and potential for disease infestation on grains. 
Warming is Already Disrupting the Water Cycle Threatening Global Agriculture Production

The New York Times, April 26, 2012

(http://www.nytimes.com/2012/04/27/world/study-hints-at-greater-threat-of-extreme-weather.html?_r=1&pagewanted=print)

New research suggests that global warming is causing the cycle of evaporation and rainfall over the oceans to intensify more than scientists had expected, an ominous finding that may indicate a higher potential for extreme weather in coming decades. By measuring changes in salinity on the ocean’s surface, the researchers inferred that the water cycle had accelerated by about 4 percent over the last half century. That does not sound particularly large, but it is twice the figure generated from computerized analyses of the climate. If the estimate holds up, it implies that the water cycle could quicken by as much as 20 percent later in this century as the planet warms, potentially leading to more droughts and floods. “This provides another piece of independent evidence that we need to start taking the problem of global warming seriously,” said Paul J. Durack, a researcher at the Lawrence Livermore National Laboratory in California and the lead author of a paper being published Friday in the journal Science. The researchers’ analysis found that over the half century that began in 1950, salty areas of the ocean became saltier, while fresh areas became fresher. That change was attributed to stronger patterns of evaporation and precipitation over the ocean. The new paper is not the first to find an intensification of the water cycle, nor even the first to calculate that it might be fairly large. But the paper appears to marshal more scientific evidence than any paper to date in support of a high estimate. “I am excited about this paper,” said Raymond W. Schmitt, a senior scientist at the Woods Hole Oceanographic Institution in Massachusetts, who offered a critique of the work before publication but was otherwise not involved. “The amplification pattern that he sees is really quite dramatic.” The paper is the latest installment in a long-running effort by scientists to solve one of the most vexing puzzles about global warming. While basic physics suggests that warming must accelerate the cycle of evaporation and rainfall, it has been difficult to get a handle on how much acceleration has already occurred, and thus to project the changes that are likely to result from continued planetary warming. The fundamental problem is that measurements of evaporation and precipitation over the ocean — which covers 71 percent of the earth’s surface, holds 97 percent of its water and is where most evaporation and precipitation occurs — are spotty at best. To overcome that, scientists are trying to use the changing saltiness of the ocean’s surface as a kind of rain gauge. That works because, as rain falls on a patch of the ocean, it freshens the surface water. Conversely, in a region where evaporation exceeds rainfall, the surface becomes saltier. The variations in salinity are large enough that they can be detected from space, and NASA recently sent up a new satellite, Aquarius, for that purpose. But it will take years to obtain results, and scientists like Dr. Durack are trying to get a jump on the problem by using older observations, including salinity measurements taken by ships as well as recent measurements from an army of robotic floats launched in an international program called Argo. Dr. Schmitt cautioned that the work by Dr. Durack and his co-authors, the Australian researchers Susan E. Wijffels and Richard J. Matear, would need to be scrutinized and reproduced by other scientists. Another expert not involved in the work, Kevin E. Trenberth of the National Center for Atmospheric Research in Boulder, Colo., said that Dr. Durack had produced intriguing evidence that global warming was already creating changes in the water cycle at a regional scale. But Dr. Trenberth added that he doubted that the global intensification could be as large as Dr. Durack’s group had found. “I think he might have gone a bit too far,” he said. Assuming that the paper withstands scrutiny, it suggests that a global warming of about 1 degree Fahrenheit over the past half century has been enough to intensify the water cycle by about 4 percent. That led Dr. Durack to project a possible intensification of about 20 percent as the planet warms by several degrees in the coming century. That would be approximately twice the amplification shown by the computer programs used to project the climate, according to Dr. Durack’s calculations. Those programs are often criticized by climate-change skeptics who contend that they overestimate future changes, but Dr. Durack’s paper is the latest of several indications that the estimates may actually be conservative. The new paper confirms a long-expected pattern for the ocean that also seems to apply over land: areas with a lot of rainfall in today’s climate are expected to become wetter, whereas dry areas are expected to become drier. In the climate of the future, scientists fear, a large acceleration of the water cycle could feed greater weather extremes. Perhaps the greatest risk from global warming, they say, is that important agricultural areas could dry out, hurting the food supply, as other regions get more torrential rains and floods. 

CO2 Bad – Grain Quality
CO2 decreases quality of cereals --- nitrogen is key

Hatfield et. al. 11—Laboratory Director @ National Laboratory for Agriculture and the Environment (Ames, IA)—AND K.J. Boote, Professor of Agronomy @ UFlorida—AND B.A. Kimball, worker @ USDA-ARS, U.S. Arid-Land Agricultural Research Center—AND L.H. Ziska, worker @ USDA Crop Systems and Global Change Lab—AND R. C. Izaurralde, Professor @ Joint Global Change Research Institute, Pacific Northwest National Lab @ UMaryland—AND D. Ort, USDA/ARS, Photosynthesis Research Unit and Professor @ UIllinois—AND A.M. Thomson, Joint Global Change Research Institute, Pacific Northwest National Lab. @ UMaryland—AND D. Wolfe, Professor of Horticulture @ Cornell University (J.L, “Climate Impacts on Agriculture: Implications for Crop Production,” Agronomy Journal, Vol. 103, Iss. 2, March 2k11, American Society of Agronomy, DA: 6/25/2012//JLENART)

CLIMATE CHANGE ON GRAIN QUALITY One of the emerging challenges will be to understand and quantify the impacts of changing climate on grain quality. Kimball et al. (2001) observed an interaction between N status in plants and grain quality in wheat and showed that low N reduced grain quality which was further exaggerated by high CO2 concentrations. Conroy and Hocking (1993) showed a steady decline in grain protein from 1967 to 1990 in wheat grown in Australia. They suggested not all of this change can be specifically linked to rising CO2, but CO2 increases may be contributing to this decline. These observations suggest nutrient status in plants interacts with changing CO2 concentrations although there is no specific statement on the impacts of rising CO2 on N requirements in crops, other than the general concept that greater growth and yields require greater N supply. Erbs et al. (2010) completed a study on CO2 enrichment and N management on grain quality in wheat and barley (Hordeum vulgare L.) and found that increasing CO2 to 550 μmol mol−1 with two rates of N, adequate and half of the N, affected crude protein, starch, total and soluble B-amylase, and single kernel hardiness. They observed that increasing CO2 reduced crude protein by 4 to 13% in wheat and 11 to 13% in barley but increased starch by 4% when half-rate N was applied. They concluded that nutritional and processing quality of flour will be diminished for cereal grown under elevated CO2 and low N fertilization. This study highlights the need to increase our understanding of these interactions because they are not well-defined and understanding these interactions would provide insights into the interactions of genetic by management interactions. In cultivated systems it is apparent that greater attention will have to be given to N management in cultivated crops with climate change to increase production efficiency and to maintain both yields and protein concentration in grains. 

CO2 Bad – AT: Corn
Warming hurts Corn

Hatfield et. al. 11—Laboratory Director @ National Laboratory for Agriculture and the Environment (Ames, IA)—AND K.J. Boote, Professor of Agronomy @ UFlorida—AND B.A. Kimball, worker @ USDA-ARS, U.S. Arid-Land Agricultural Research Center—AND L.H. Ziska, worker @ USDA Crop Systems and Global Change Lab—AND R. C. Izaurralde, Professor @ Joint Global Change Research Institute, Pacific Northwest National Lab @ UMaryland—AND D. Ort, USDA/ARS, Photosynthesis Research Unit and Professor @ UIllinois—AND A.M. Thomson, Joint Global Change Research Institute, Pacific Northwest National Lab. @ UMaryland—AND D. Wolfe, Professor of Horticulture @ Cornell University (J.L, “Climate Impacts on Agriculture: Implications for Crop Production,” Agronomy Journal, Vol. 103, Iss. 2, March 2k11, American Society of Agronomy, DA: 6/25/2012//JLENART) **NOTE—Table omitted by Joseph Lenart III.

Maize One of the most studied crops in terms of temperature response is maize and increasing temperature shortens the life cycle and duration of the reproductive phase causing a reduction in grain yield (Badu-Apraku et al., 1983; Muchow et al., 1990). Using both observed and simulated maize yields, Muchow et al. (1990) reported highest grain yields were from locations with relatively cool growing season mean temperatures (18.0–19.8°C at Grand Junction, CO), compared to warmer sites, for example, Champaign, IL (21.5–24.0°C), or warm tropical sites (26.3–28.9°C). This causes the simulated yields in the central Corn Belt to decrease 5 to 8% per 2°C temperature increase which leads to the prediction that a temperature rise of 0.8°C over the next 30 yr in the Midwest could decrease grain yields by 2 to 3% (2.5%, Table 3 ) assuming no complicating effect from soil water limitations. Their results may have underestimated the potential yield reduction with rising temperature because they did not incorporate temperature modifications to assimilation rate or respiration nor did they account for failures in grain-set due to rising temperature (Muchow et al., 1990). Lobell and Field (2007) separated the effects of temperature and rainfall using records from 1961 to 2002 and found an 8.3% yield reduction per 1°C rise in temperature. Runge (1968) observed maize yields were responsive to interactions of daily maximum temperature and rainfall 25 d prior and 15 d after anthesis. These interactions revealed when rainfall was low (zero to 44 mm per 8 d), yield was reduced by 1.2 to 3.2% per 1°C rise. Conversely, when temperatures were warm (Tmax of 35°C), yield was reduced 9% per 25.4 mm decline in rainfall. Temperature effects on pollination and kernel set may be one of the critical responses related to climate change. Pollen viability decreases when exposure to temperatures above 35°C occurs (Herrero and Johnson, 1980; Schoper et al., 1987; Dupuis and Dumas, 1990). The critical duration of pollen viability (before silk reception) is a function of pollen moisture content and is strongly dependent on vapor pressure deficit (Fonseca and Westgate, 2005). Although there is limited data on sensitivity of kernel set in maize to elevated temperature, the in vitro evidence suggests that the thermal environment during endosperm cell division phase (8–10 d postanthesis) is critical (Jones et al., 1984). Temperatures of 35°C compared to 30°C during the endosperm division phase reduced subsequent kernel growth rate (potential) and final kernel size, even after the plants were returned to 30°C (Jones et al., 1984). Exposure to temperatures above 30°C damaged cell division and amyloplast replication in maize kernels which reduced the strength of the grain sink and ultimately yield (Commuri and Jones, 2001). In maize, leaf photosynthesis rate has a high temperature optimum of 33 to 38°C with no sensitivity of quantum efficiency to elevated temperature (Oberhuber and Edwards, 1993; Edwards and Baker, 1993), and photosynthesis rate is reduced above 38°C (Crafts-Brandner and Salvucci, 2002). Ben-Asher et al. (2008) evaluated high temperature effects on sweet corn in controlled environment chambers and found highest photosynthetic rates occurred at temperatures of 25/20 while at 40/35°C (light/dark) photosynthetic rates were 50 to 60% lower. They also observed that photosynthetic rate declined for each 1°C increase in temperature above 30°C. 

CO2 Bad – AT: Soybeans
Warming hurts Soybeans
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Soybean Optimium temperatures for the postanthesis phase of soybean has a low optimum temperature of about 23°C which results in the life cycle being slower and longer when mean daily temperatures exceed 23°C (Pan, 1996; Grimm et al., 1994). Optimum cardinal temperature of 23°C for the postanthesis period is close to the single seed growth rate (23.5°C) optimum temperature reported by Egli and Wardlaw (1980), and the same as the 23°C optimum temperature for seed size (Egli and Wardlaw, 1980; Baker et al., 1989; Pan, 1996; Thomas, 2001; Boote et al., 2005). Increasing the mean temperature above 23°C causes seed growth rate, seed size, and intensity of partitioning to grain (seed HI) to decrease until all of the parameters fall to zero at a mean temperature of 39°C (Pan, 1996; Thomas, 2001). The cardinal temperature values for soybean are lower than those of maize and the values used for preanthesis reproductive development (time to anthesis) have a base of 6 and 26°C optimum as currently used in CROPGRO–soybean model (Boote et al., 1998). These are similar to the values of 2.5 and 25.3°C reported by Grimm et al. (1993) Using these temperature relationships for grain development as reported by Egli and Wardlaw (1980) for temperature effect on seed growth sink strength and the Grimm et al. (1993, 1994) derivation of temperature effects on reproductive development, the CROPGRO model predicts the highest grain yield of soybean at 23 to 24°C, with progressive decline in yield, seed size, and harvest index (HI) with temperature increases above this optimum range and finally showing no yield at 39°C (Boote et al., 1997, 1998). An analysis of 829 sites across the United States extracted from regional soybean yield trials (Piper et al., 1998) revealed that yield produced per day of season relative to mean air temperature showed the highest productivity at 22°C. Exposure to high temperatures during the pollination stage has deleterious effects on pollen growth and survival. Viability of soybean pollen is reduced by exposure to instantaneous temperatures above 30°C (Topt), but show a long gradual decline until failure at 47°C (Salem et al., 2007). Averages among many cultivars show cardinal temperatures (Tb, Topt, Tmax) of 13.2, 30.2, and 47.2°C, respectively, for pollen germination and for pollen tube growth of 12.1, 36.1, and 47.0°C, respectively. Differences in cardinal temperatures and tolerance of elevated temperature among cultivars were not significant. When soybean growth was compared at 38/30 vs. 30/22°C (day/night) temperatures, exposure to elevated temperatures reduced pollen production by 34%, pollen germination by 56%, and pollen tube elongation by 33% (Salem et al., 2007). Temperatures above 23°C show a progressive reduction in seed size (single seed growth rate) with a reduction in fertility above 30°C leading to a reduced seed HI at temperatures above 23°C (Baker et al., 1989). Potential impacts of climate change through temperature on soybean are strongly related to mean temperatures during the postanthesis phase of soybean. In the upper Midwest, where mean soybean growing season temperatures are currently around 22.5°C, soybean yield may increase. However, for the southern United States with current growing season temperatures of 25 to 27°C, soybean yields are expected to decline with increased warming, 2.4% for 0.8°C increase from 26.7°C current mean. This is similar to the observations from Lobell and Field (2007) who reported a 1.3% decline in soybean yield per 1°C increase in temperature. Temperature impacts on soybean production cannot be ignored and changes in management systems to limit exposure to high temperatures during pollination would benefit yield. 

CO2 Bad – AT: Wheat
Warming hurts Wheat
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Wheat Rising temperatures will decrease the length of grain-filling period of wheat and other small grains (Sofield et al., 1974, 1977; Chowdhury and Wardlaw, 1978; Goudriaan and Unsworth, 1990). Shortened grain filling duration was attributed to factors other than assimilate limitation (Sofield et al., 1974; 1977). If we assume that daily photosynthesis is unchanged, then yield will decrease in direct proportion to the shortening of grain filling period. Evidence for the temperature effect is already seen in higher wheat yield potential in northern Europe than in the midwestern United States. Rising temperature effects on photosynthesis are an additional reduction factor on wheat yield, because of the linkage with water deficit effects (Paulsen, 1994). Optimum temperature ranges for photosynthetic rate in wheat is 20 to 30°C (Kobza and Edwards, 1987) and is 10°C higher than the optimum temperature (15°C) for grain yield and single grain growth rate (Chowdhury and Wardlaw, 1978). Pushpalatha et al. (2008) observed that rubisco activity decreased in wheat plants with a reduction in the photosynthetic rate when wheat plants were exposed to high temperatures. Increases of temperature above 25 to 35°C, common during grain filling of wheat, will shorten the grain filling period and reduce wheat yields. Chowdhury and Wardlaw (1978) observed a nonlinear slope of reduction in grain filling period to the mean temperatures and when this was applied to the wheat growing regions of the Great Plains, the projected reduction in yield is 7% per 1°C increase in air temperature between 18 and 21°C and 4% per 1°C when air temperatures increase above 21°C. These projections do not consider any additional reduction caused by temperature effects on photosynthesis or grain-set. A similar set of responses were found by Lawlor and Mitchell (2000) who observed temperature increases of 1°C rise would shorten reproductive phase by 6% and grain filling duration by 5% causing a proportion reduction in grain yield and HI. Observations from nine sites in Europe for spring wheat revealed a 6% decrease in yield per 1°C temperature rise (Bender et al., 1999). When these temperature increases are extrapolated to the global scale a 5.4% decrease in wheat yield per 1°C increase in temperature is expected (Lobell and Field, 2007). Exposure to 36/31°C temperatures for only 2 to 3 d before anthesis created small unfertilized kernels with symptoms of parthenocarpy, small shrunken kernels with notching, and chalking of kernels (Tashiro and Wardlaw, 1990). A recent summary by Wheeler et al. (2000) on temperature effects during the grain-filling period of wheat found a linear decrease in grain yield with increasing mean temperature. One of the observed changes in temperature is an increase in nighttime temperatures. When temperatures increased above 14°C there was a decreased photosynthesis after 14 d of stress causing grain yields to decrease linearly with increasing nighttime temperatures from 14 to 23°C which in turn leads to lower HI's (Prasad et al., 2008). In their studies, when nighttime temperatures increased above 20°C there was a decrease in spikelet fertility, grains per spike, and grain size.

CO2 Bad – AT: Rice
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Rice Temperature response of rice has been well documented (Baker and Allen, 1993a, 1993b; Baker et al., 1995; Horie et al., 2000). When temperature increases from a base of 8°C to 36–40°C (the thermal threshold of survival) there is an increase in leaf appearance rate (Alocilja and Ritchie, 1991; Baker et al., 1995), biomass increases until temperatures reach 33°C (Matsushima et al., 1964); however, grain formation and yield is maximum at the optimum temperature of 25°C (Baker et al., 1995). Baker et al. (1995) concluded from their sunlit controlled-environment chambers experiments that the optimum mean temperature for grain formation and grain yield of rice is 25°C and grain yield is reduced 10% per 1°C temperature increase above 25°C until 35 to 36°C mean temperature when no yield is obtained. In their experiments they used a 7°C day/night temperature differential (Baker and Allen, 1993a; Peng et al., 2004). Exposure to temperatures above 25°C causes a yield decline due to shorter grain filling duration (Chowdhury and Wardlaw, 1978; Snyder, 2000). Further increase in temperature above 25°C causes progressive failure to produce filled grains caused by reduced pollen viability and pollen production (Kim et al., 1996; Matsui et al., 1997; Prasad et al., 2006b). Viability of pollen and production declines as daytime maximum temperature (Tmax) exceeds 33°C and is zero at Tmax of 40°C (Kim et al., 1996). Flowering of rice occurs near mid-day which makes Tmax a good indicator of heat-stress on spikelet sterility. Exposure to temperatures above 33°C in rice within 1 to 3 h after anthesis (dehiscence of the anther, shedding of pollen, germination of pollen grains on stigma, and elongation of pollen tubes) can have negative impacts on reproduction (Satake and Yoshida, 1978). Current observations in rice reveal that anthesis occurs between about 0900 to 1100 h in rice (Prasad et al., 2006b). Grain size of rice remains relatively constant and declines slowly with increasing temperatures, until the pollination failure point (Baker and Allen, 1993a). There is no difference in the rice ecotypes, japonica and indica, in their upper temperature threshold (Snyder, 2000; Prasad et al., 2006b); however, the indica types are more sensitive to night temperatures <19°C (Snyder, 2000). There are significant genotypic variations in heat tolerance for percent filled grains, pollen production, pollen shed, and pollen viability based on screening of rice genotypes and ecotypes for heat tolerance (33.1/27.3°C vs. 28.3/21.3°C mean day/night temperatures) (Prasad et al.,2006b). Exposure to this increase in temperature for 14 cultivars caused a 9 to 86% reduction in spikelet fertility, 0 to 93% reduction in grain weight per panicle, and 16 to 86% reduction in HI. As expected the most tolerant cultivar showed the smallest decreases in spikelet fertility, grain yield, and HI to elevated temperature. Cheng et al. (2010) combined increased CO2 (360 or 680 μmol mol−1) and high night temperatures (22 or 32°C with a daytime temperature of 32°C) and found that (i) high night temperatures increased living leaf N concentration and leaf area and caused higher photosynthetic capacity during the last stage of growth; (ii) carbon assimilation increased with higher night temperatures despite the increased carbon loss to respiration; (iii) elevated CO2 did not affect the allocations of C or N between the ear and stem during reproductive growth; and (iv) higher nighttime temperatures caused a significant decrease in the C and N allocation to the ears. They concluded that effect of the higher nighttime temperatures on the translocation of C and N to the ears will reduce the positive impact of increased CO2. The current mean air temperatures for the southern United States and many tropical regions during the rice grain filling phase in summer are nearly 26 to 27°C which are above the 25°C optimum and leads to the conclusion that further increases in air temperatures above current levels will reduce rice yield, by about 10% per 1°C rise. This is confirmed by an earlier study from Peng et al. (2004) who found that minimum temperatures were the most significant variable affecting rice yield. There is evidence that exposure to cold temperatures are also detrimental in the pollination stage. Imin et al. (2004) observed that cold temperatures reduced the viability of the anthers and this has been significant enough to begin a screening program for tolerance to low temperatures (Sayfa et al., 2010). An analysis of the interactions of maximum and minimum temperatures with solar radiation was conducted using farmer-managed fields across 227 locations in tropical and subtropical Asia by Welch et al. (2010) Their observations revealed both temperature and solar radiation significantly impacted rice yields and increased minimum temperatures decreased yield while higher maximum temperatures increased yields because the maximum temperatures were not above the optimal threshold. They suggested moderate warming in the future would decrease yields and would increase in magnitude with increased warming because the effect of higher maximum temperatures would become negative (Welch et al., 2010). 
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Sorghum In sorghum, the observed vegetative development has a base temperature 8°C with an optimum of 34°C (Alagarswamy and Ritchie, 1991), with an optimum temperature for preanthesis reproductive development of 31°C (Prasad et al., 2006a). The optimum temperature range for sorghum vegetative growth is between 26 and 34°C and for reproductive growth is 25 to 28°C (Maiti, 1996). Maximum dry matter production and grain yield has been observed at 27/22°C when compared to temperatures 3 or 6°C lower or 3 or 6°C warmer (Downs, 1972). Duration of grain filling reduces as temperature increases (Chowdhury and Wardlaw, 1978; Prasad et al., 2006a). Temperature increases above 36/26°C to 40/30°C (diurnal max/min) causes panicle emergence to be delayed by 20 d with no panicles formed at 44/34°C (Prasad et al., 2006a). Grain yield, HI, pollen viability, and percent seed-set were highest at 32/22°C and progressively reduced as temperature increased, falling to zero at 40/30°C (Prasad et al., 2006a). The highest vegetative biomass was observed at 40/30°C and photosynthetic rates were highest until temperatures reached 44/34°C. Exposure to temperatures above 36/26°C caused a reduction in seed size. There are compensating effects when the temperatures are cooler than optimum for biomass/photosynthesis (27/22°C) because yield loss from shorter filling period would be offset by increases in photosynthesis. Relating the yield response of sorghum to a shortening of filling period would cause a yield decline of 7.8% per 1°C temperature rise from 18.5 to 27.5°C (Chowdhury and Wardlaw, 1978). The temperature responses assembled by Chowdhury and Wardlaw (1978) are confirmed by estimates of an 8.4% decrease in global mean sorghum yield per 1°C increase in temperature as reported by Lobell and Field (2007).
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Cotton Cotton is considered to be adapted to high temperature environments; however, reproductive processes are adversely affected by elevated temperature (Reddy et al., 1991, 1995b, 2000, 2005). Since cotton is a tropical crop, leaf appearance rate has a relatively high base temperature of 14°C and a relatively high optimum temperature of 37°C, with both leaf and vegetative growth tolerant of elevated temperatures (Reddy et al., 1999, 2005). In contrast, the reproductive progression (emergence to square, square to first flower) has a temperature optimum of 28 to 30°C, along with a relatively high base temperature of 14°C (Reddy et al., 1997, 1999). Maximum growth rate per boll occurs at 25 to 26°C, and then declines at higher temperatures. Boll harvest index was highest at 28°C with further declines with increasing temperatures until zero boll harvest index occurs at 33 to 34°C (Reddy et al., 2005). Temperatures <20°C caused the largest boll size and boll size declines progressively with temperature increases. As temperatures increase up to 35/27°C day/night temperature there was an initial compensation with increased boll number set; however, exposure to mean temperatures above 30°C caused percent boll set, boll number, boll filling period, rate of boll growth, boll size, and yield to decrease (Reddy et al., 2005). Exposure to short-term air temperatures above 32°C decreases pollen viability and temperatures above 29°C reduces pollen tube elongation (Kakani et al., 2005) and progressively reduces successful boll formation to zero boll yield at 40/32°C day/night (35°C mean) temperature (Reddy et al., 1992a, 1992b). Failure point temperatures of cotton are below those of soybean and peanut and similar to rice and sorghum. A well-defined cotton yield response to temperature does not exist and development of a quadratic (parabolic) yield response to temperature from the optimum of 25°C to the failure temperature of 35°C showed a 0.8°C increase from 26.7 to 27.5°C decreased yield by 3.5%. A 1°C temperature increase on cotton yield was evaluated by Pettigrew (2008) who observed lint yield in two cultivars was reduced by 10% due to a reduction in boll mass and less seed in the bolls. 
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Peanut Peanut is an important crop in the southern United States with a base temperature for peanut leaf appearance rate and onset of anthesis of 10 and 11°C, respectively (Ong, 1986). Optimum temperatures for leaf appearance rate are above 30°C, while the optimum for rate for vegetative development to anthesis is 29 to 33°C (Bolhuis and deGroot, 1959). Photosynthesis has a high temperature optimum of 36°C. Cox (1979) found the optimum temperature for single pod growth rate and pod size was 24°C, with slower growth rate and smaller pod size at higher temperatures. Williams et al. (1975) conducted a study across varying elevations to evaluate temperature effects on peanut, in which the observed peanut yield was highest at a mean temperature of 20°C (27/15°C max/min) because these temperatures contributed to the longest life cycle and reproductive period. From sunlit, controlled-environment chambers, Prasad et al. (2003) concluded the optimum mean temperature for pod yield, seed yield, pod harvest index, and seed size was lower than 26°C. Using quadratic projections to peak and minimum showed the optimum temperature was 23 to 24°C, along with a failure point temperature of 40°C for zero yield and zero HI. Prasad et al. (2003) observed that pollen viability and percent seed-set began to fail at about 31°C, reaching zero at about 39 to 40°C (44/34°C treatment). An analysis of individual flowers showed the sensitive period to elevated temperature begins 6 d before opening of the flower and ends 1 d after, with greatest sensitivity on the day of flower opening (Prasad et al., 2001; Prasad et al., 2001). When exposed to bud temperature of 33°C there was a reduction in percent fruit-set with a linear decline to zero fruit-set at 43°C bud temperature (Prasad et al., 2001). Observations of genotypic differences to heat tolerance of peanut through pollen viability have been found (Craufurd et al., 2003). Since air temperature in the southern United States for the peanut growing season already averages 26.7°C, temperature increases will further reduce seed yields (4.1% per 1°C, or 3.3% for a 0.8°C rise in range of 26–27°C) based on the relationship from Prasad et al. (2003) 
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Dry Bean and Cowpea Red kidney bean is typical of many vegetable crops grown in cool regions of the United States. Red kidney bean was found to be quite sensitive to elevated temperature with highest seed yield at 28/18°C (23°C mean) or lower (lower temperatures were not tested), and a linear decline to zero yield with temperature increases to 37/27°C (32°C mean) (Prasad et al., 2002). In their study, pollen production per flower was reduced above 31/21°C, pollen viability above 34/24°C, and seed size above 31/21°C. Laing et al. (1984) observed the highest bean yield occurred at 24°C and declined with higher temperatures. Gross and Kigel (1994) reported reduced fruit-set when flower buds were exposed to 32/27°C during the 6 to 12 d before anthesis and at anthesis due to nonviable pollen, failure of anther dehiscence, and reduced pollen tube growth. Jifon and Wolfe (2005) examined the interaction of heat stress and elevated CO2 on growth and yield of red kidney bean and found no CO2 benefit to pod yield at high temperatures when reproductive development was reduced. Heat-induced decreases in seed and fruit-set in cowpea (Vigna unguiculata L.) are linked to nonviable pollen (Hall, 1992). Hall (1992) reported differences among genetic cultivars for heat tolerance of cowpea lines. Screening for temperature tolerance within bean cultivars has not been done explicitly, but the Mesoamerican lines are more tolerant of warm tropical locations than are the Andean lines which include the red kidney bean type (Sexton et al., 1994). Using the decline slope for temperature response based on the data of Prasad et al. (2002), bean yield is projected to decrease 7.2% per 1°C temperature rise. 

***Author Indicts***

Author Indicts – Scientific Consensus
Consensus is on the side of warming being real and anthropogenic, even more so than previously thought

Lieberman, 5/2 (Joseph, “ Scientific Consensus Stronger than Scientists Thought?,” Yale Forum on Climate Change & the Media, 5/2/12, http://www.yaleclimatemediaforum.org/2012/05/scientific-concensus-stronger-than-scientists-though/, //JPL)

 More than two decades after the Intergovernmental Panel on Climate Change (IPCC) began publishing the latest scientific consensus on the globe’s changing climate, widespread doubts persist in the U.S. over whether there really is widespread agreement among scientists. It’s the primary argument of those who deny basic scientific foundations of warming. But new and innovative survey results suggest the consensus among scientists might actually be stronger than the scientists themselves had thought. The battles to define and debunk scientific consensus over climate change science have been fought for years. In 2004, University of California San Diego science historian Naomi Oreskes wrote about a broad consensus she found after studying 928 scientific papers published between 1993 and 2003. Meanwhile, the blow-up over climate researchers’ hacked e-mails in 2009 fueled speculation among skeptics that “consensus” actually is the closely guarded creation of a small cabal of scientists determined to silence opposing views, accusations now widely dismissed as unsubstantiated. That perspective has been largely debunked, but the beat goes on. On the heels of a January 26 skeptics letter (“No Need to Panic About Global Warming“) in The Wall Street Journal, there have been several follow-up commentaries. They include a vigorous rebuttal on March 22 in the New York Review of Books by Yale University economist William D. Nordhaus; a follow-up response in the April 26 edition of same journal by climate change skeptics Roger W. Cohen, William Happer and Richard Lindzen; and a second response by Nordhaus. Now, from Carnegie Mellon University and the University of Minnesota Institute on the Environment, comes a fresh study on the question of scientific consensus. Its findings offer something new: scientists appear actually to underestimate the extent to which they, as a group, agree on key questions related to climate change science. In sum, the newly released poll results identified surprisingly common points of agreement among climate scientists; and yet for each point, those scientists underestimated the amount of agreement among their colleagues. The results: Human activity has been the primary cause of increases in global average air and ocean temperatures in the last 250 years. (About 90 percent of respondents agreed with this characterization, but those respondents estimated that less than 80 percent of their scientist colleagues held that view.) If governmental policies do not change, the CO2 concentration in the atmosphere will exceed 550 parts per million between 2050 and 2059. (More than 30 percent agreed, but those respondents estimated that just over 20 percent of their peers held that view.) If and when atmospheric CO2 concentrations reach 550 ppm, the increase in global average surface temperature relative to the year 2000 will be 2-3 degrees Celsius, or 3.2-4.8 F. (More than 40 percent agreed, but those respondents estimated that less than 30 percent held that view.) If governmental policies do not change, in the year 2050, the increase in global average surface temperature relative to the year 2000 will be 1.5-2 degrees Celsius, or 2.4-3.2 F). (More than 35 percent agreed, but those respondents estimated that just over 30 percent held that view.) The likelihood that global average sea level will rise more during this century than the highest level given in the 2007 assessment of the IPCC (0.59 meters, 23.2 inches) is more than 90 percent. (More than 30 percent agreed, but those respondents estimated that less than 20 percent held that view.) Since 1851, the U.S. has experienced an average of six major hurricane landfalls (> 111 mph) per decade. The total number of major hurricane landfalls in the U.S. from 2011-2020 will be seven to eight. (Nearly 60 percent agreed, but those respondents estimated that just over 30 percent held that view.) The total number of major hurricane landfalls in the U.S. from 2041 to 2050 will be seven to eight. (About 35 percent agreed, but those respondents estimated that less than 30 percent held that view.) Given increasing levels of human activity, the concentration of CO2 in the atmosphere can be kept below 550 ppm with current technology — but only with changes in government policy. (Nearly 70 percent agreed, but those respondents estimated that just over 50 percent held that view.)

Consensus is definitely on our side; 97% of climate scientists agree

Rice, 10 – reporter for USA Today (Doyle, “ Report: 97 percent of scientists say man-made climate change is real,” USA Today, 6/22/10, http://content.usatoday.com/communities/sciencefair/post/2010/06/scientists-overwhelmingly-believe-in-man-made-climate-change/1#.T-XMdbWmh2A //JPL) ***Gender modified.

 Forget the four out of five dentists who recommend Trident…. Try the 97 out of 100 scientists that believe in human-made climate change. This data comes from a new survey out this week in the Proceedings of the National Academy of Sciences. The study found that 97 percent of scientific experts agree that climate change is "very likely" caused mainly by human activity. The report is based on questions posed to 1,372 scientists. Nearly all the experts agreed that it is "very likely that anthropogenic greenhouse gases have been responsible for most of the unequivocal warming of the Earth's average global temperature in the second half of the twentieth century." As for the 3 percent of scientists who remain unconvinced, the study found their average expertise is far below that of their colleagues, as measured by publication and citation rates. In the study, the authors wrote: "This extensive analysis of the mainstream versus skeptical/contrarian researchers suggests a strong role for considering expert credibility in the relative weight of and attention to these groups of researchers in future discussions in media, policy, and public forums regarding anthropogenic climate change." The study authors were William R.L. Anderegg, James W. Prall, Jacob Harold and Stephen H. Schneider.

The report comes as the Earth continues to sizzle in 2010. So far, through May, 2010 is the warmest year ever recorded, according to the National Climatic Data Center. 

Author Indicts – Peer-Review Good
Peer-review of our evidence proves its legitimacy; the same can’t be said about their evidence

Lewandowsky, 11 -  Professor of Cognitive Studies at the University of Western Australia (Stephen, “ Climate change denial and the abuse of peer review,” The Conversation, 6/20/11, http://theconversation.edu.au/climate-change-denial-and-the-abuse-of-peer-review-1552, //JPL)

 In a similar inversion of normal practice, most climate deniers avoid scrutiny by sidestepping the peer-review process that is fundamental to science, instead posting their material in the internet or writing books. Books may be impressively weighty, but remember that they are printed because a publisher thinks they can make money, not necessarily because the content has scientific value. Fiction sells, even if dressed up as science. During peer review, by contrast, commercial interests are removed from the publication decision because journals are often published by not-for-profit professional organizations. Even if private publishers are involved, they make their profit primarily via university subscriptions, and universities subscribe to journals based on their reputation, rather than based on individual publication decisions. Very occasionally a contrarian paper does appear in a peer-reviewed journal, which segments of the internet and the media immediately hail as evidence against global warming or its human causes, as if a single paper somehow nullifies thousands of previous scientific findings. What are we to make of that handful of contrarian papers? Do they make a legitimate if dissenting contribution to scientific knowledge? In some cases, perhaps. But in many other cases, troubling ethical questions arise from examination of the public record surrounding contrarian papers. 

Author Indicts – AT: Media
Media that denies warming ignores that the vast majority of science is on our side in order to sound unbiased

Latter, 11 – Ph.D Scholar at University of Western Australia (Natalie, “ Scientists vs farmers? How the media threw the climate ‘debate’ off balance,” The Conversation, 9/1/12, http://theconversation.edu.au/scientists-vs-farmers-how-the-media-threw-the-climate-debate-off-balance-2434 //JPL)

 There’s a principle of balance that applies to news reporting. It’s important for journalists to cover an issue from more than one perspective, but when it comes to reporting climate change, things gets a little more complicated. Because there is such consensus among scientists on human-induced climate change, “balancing” their views can lead journalists into tricky territory. It’s interesting to note that this is a problem that has been solved elsewhere. In Britain, for example, the BBC has determined that it no longer has to present “both sides of the story” on climate change. It considers the science is settled, and not up for debate. But in Australia, the idea persists that “balance” is achieved by giving a large portion of media space to sceptics. Numerous climate change articles have been published that adhere to the following, flawed, format. First, report some climate change news. Second, “balance” that news with anecdotal evidence from a lay-person – a farmer perhaps, who hasn’t noticed any change in the climate. (That’s not surprising given that climate isn’t something that can be readily observed from one location; climate is not the same as weather.) Or, sometimes the “balance” is provided by the small cohort of climate “sceptics” with superficially-credible positions at universities or seemingly relevant organisations. The problem is that in this case, the need to “balance” is false. The credibility of scientific information comes from the peer-reviewed process that scientists work within. Does the media really need to rehash scientific debate in a popular forum that cannot possibly give due attention to the complexity of the issues? Scientific debate takes place in peer-reviewed science between experts for a reason. Crucially, there is a difference between those who have facts on their side and scientific evidence and those who merely express an opinion. The problem is that the doubt doesn’t have to be persistently covered in reporting for it to impact on public opinion. The consequences of creating a distorted debate on climate change in the media are serious. Climate change policies must be based on the best available scientific information. It would be outrageous (but not unusual) for any government to base complex policy on poor information for ideological reasons. Once the situation is understood as much as possible, we look for policy solutions that fit with our social values and the kind of society we envision. This second stage is where the hard choices are made and the serious debates happen. At least, that is what ought to take place. In Australia, the push to inject doubt into the climate policy debate has stalled this process. Instead of moving on to the important second stage and evaluating our choices, we are being forced to debate the information itself. Climate science must be scrutinised, but this is exactly what the scientific process does. It is not the sort of information that can be debated in a newspaper or on the radio. Why are we still debating the science in the mainstream media? This is an area that is continually debated and interrogated within the scientific community, by individuals with great expertise. Instead of accepting the results of a scientific process that is the very foundation of modern society, we are still busy sifting through media misrepresentations of climate change and climate science. 

Author Indicts – AT: Carter
Carter makes blatantly false claims and uses no scientific data to support his conclusions

Karoly, 11 – recipient of the 2007 Nobel Peace Prize,  member of the faculty of the School of Earth Sciences at the University of Melbourne, former  Director of the Cooperative Research Centre for Southern Hemisphere Meteorology at Monash University,  former  Professor of Meteorology in the School of Meteorology at the University of Oklahoma (David,  “Bob Carter’s climate counter-consensus is an alternate reality,” The Conversation, 6/24/11, http://theconversation.edu.au/bob-carters-climate-counter-consensus-is-an-alternate-reality-1553 //JPL)

 Lets fall through a rabbit hole and enter a different world: the “Carter reality”. In that world, it is OK to select any evidence that supports your ideas and ignore all other evidence. In that world, geologists like Carter “hold the key to delineating climate history” and “many (though not all) geological scientists see no cause for alarm when modern climate change is compared with the climate history." In the real world, this is not true. The Geological Society of Australia, the Geological Society of America, the Geological Society of London and the American Geophysical Union have all recognised the reality of human-caused climate change and called for reductions in greenhouse gas emissions. In the Carter reality, “there has been no net warming between 1958 and 2005.“ Of course, in the real world, there is no basis for this statement from scientific analysis of observational data. The decade of the 2000s was warmer than the 1990s, which was warmer than the 1980s, which was warmer than the 1970s, which was warmer than the 1960s. So where does Carter’s statement come from? In the Carter reality, he finds a hot year early in the period and a cold year much later, and says there’s been no warming. This would be like saying that winter is not colder than summer because a very hot day in winter might happen to have much the same temperature as a very cold day in summer, ignoring all the other days. In the Carter reality, “human-caused emissions will have an insignificant impact on the amounts of carbon dioxide in the atmosphere and the ocean” and the observed increases in carbon dioxide are due to emissions from volcanoes or from the oceans. Of course, this Carter reality has ignored the contrary evidence, such as decreases in oxygen in the atmosphere, and downplayed evidence from changes in carbon isotopes, both associated with fossil fuel burning. It has also ignored the evidence that carbon dioxide concentrations in the atmosphere are higher than the concentrations in the upper layers of the ocean, so there is a net flow of carbon dioxide from the atmosphere into the ocean. In the Carter reality, year-to-year climate variations due to El Niño explain the variations in global temperature, including global warming, much better than increases in greenhouse gases. Of course, you have to ignore the fact that you have to remove the long-term warming trend in global temperatures to get this result. In the Carter reality, the increase in global temperatures due to a doubling of carbon dioxide is low, only about one degree. This is a strange thing to mention as, in that world, there is supposed to be no warming and the increases in greenhouse gases are not due to human activity. In the real world, the feedbacks in the climate system that were important in amplifying the global warming from the last ice age to the current geological period, the Holocene, are also important in amplifying the warming response for a doubling of carbon dioxide. This geological evidence, together with evidence from the observed warming over the last century, show that the climate response to a doubling of carbon dioxide will be about three degrees. But in the Carter reality, there has been “noble cause corruption” to promote alarm about global warming and hide the contrary evidence, by individual scientists, by the CSIRO, by the scientific academies, and by the IPCC. Of course, this Carter reality ignores the multiple independent inquiries of climate scientists and of the IPCC that have found no evidence of corruption, and only evidence of normal scientific practices. In the Carter reality, there are many other strange conclusions based on selecting some evidence and ignoring most. The rules of science have been replaced by non-science. In that world, there are large benefits from more carbon dioxide and no adverse impacts, no sea level rise nor increasing acidification of the ocean. In the Carter reality, it is better to adapt to climate change as it occurs, rather than to act on the best scientific understanding. In the Carter reality, consensus is not needed around scientific understanding, yet he tries to establish that there is a counter-consensus. If you search the web, you can find several reviews of his book by non-scientists, who also inhabit the strange world of the Carter reality and accept everything he writes. Or you can read a review by a New Zealand scientist who says the book “is a curious read, full of misinformation, straw-man arguments, and poorly-documented assertions.” If you live in the Carter reality, it is fine to accept non-science. I hope that most people live in the real world and accept the science reality, not the Carter reality. 

Author Indicts – AT: IPA
IPA is so unqualified they can only do work through online comments and forums

McKewon, 12 – Ph.D candidate at University of Technology in Sydney (Elaine, “ Think tank’s talking points deepen the divide over climate change,” The Conversation, 2/16/12, http://theconversation.edu.au/think-tanks-talking-points-deepen-the-divide-over-climate-change-5119, //JPL)

 Together, these fantasy themes construct a rhetorical vision – an alternative reality – that is consistent with the ideology promoted by neoliberal think tanks such as the IPA and the hostility they provoke towards traditional “enemies” such as the environmental movement and the political left. These fantasy themes serve as important markers of group identity for the IPA and its coalition of associate scholars, editors, opinion columnists and readers. They repeat the narratives – for example, in letters to the editor or in online comments or discussion forums. This repetition is a strong indication that they see themselves as members of the group. Finally, the chaining out of these fantasy themes through the news media serves to build and sustain the rhetorical community. It also continues to propagate doubt about the reality, causes and consequences of climate change. And once doubt is sown, the game is changed. Whether you can back up your statements or not, creating doubt, making a non-contentious issue contentious, entirely reframes the debate. In this case, the fantasy themes are helping to build and sustain a social movement that has at its core a deep and abiding suspicion of climate science, climate scientists and anyone who accepts the scientific consensus. This further serves to justify inaction on climate change. 

Author Indicts – AT: Singer
Singer’s claims lack scientific backing and are contradictory

Enting, 11 - Professorial Fellow, ARC Centre of Excellence for Mathematics and Statistics of Complex Systems at University of Melbourne (Ian, “ Rogues or respectable? How climate change sceptics spread doubt and denial,” The Conversation, 6/23/11, http://theconversation.edu.au/rogues-or-respectable-how-climate-change-sceptics-spread-doubt-and-denial-1557, //JPL)

 Singer’s book (with John Avery), Unstoppable Global Warming Every 1500 Years proposes a natural 1500 year cycle for global temperature. I find this unconvincing, with no evidence provided for the claim that Imperial Roman times were as cold as the Little Ice Age 1500 years later. I am also puzzled as to how a man who claims we are in a natural warming cycle until about 2300 could be part of the Heartland Institute group. which convinced Senator Steve Fielding that the Earth is cooling. 

Author Indicts – AT: Pilmer
Pilmer falsely cites peer-reviewed scientific study to sound legitimate; his work has no real backing

Enting, 11 - Professorial Fellow, ARC Centre of Excellence for Mathematics and Statistics of Complex Systems at University of Melbourne (Ian, “ Rogues or respectable? How climate change sceptics spread doubt and denial,” The Conversation, 6/23/11, http://theconversation.edu.au/rogues-or-respectable-how-climate-change-sceptics-spread-doubt-and-denial-1557, //JPL)

 But in Australia, it is Ian Plimer’s book Heaven + Earth. Global Warming: The Missing Science that has had most impact. Kurt Lambeck, President of the Academy of Science at the time, put it aptly when he stated that Heaven + Earth is not a work of science. The book is extensively referenced with 2311 footnotes. But oddly many of these references directly support the mainstream view of climate change. Plimer repeatedly quotes the paper that says “climate sensitivity greater than 1.5 degrees C has been a robust feature of the Earth’s climate over the last 420 million years.” In other words, the geological record shows that doubling CO₂ causes an increase in temperature of at least 1.5 degrees. That is what “climate sensitivity” means: how much warming CO₂ causes. This aspect of Heaven + Earth was recycled last year by Cardinal George Pell in a letter to the Senate, claiming that temperatures in Roman times were two to six degrees warmer than now, (the opposite of what is implied by Singer’s book). While Pell cited the references in Plimer’s book as evidence, the reality is that Plimer’s whole section on “Roman Warming” cites seven scientific papers and none of them support this claim. One of the scams used in Heaven + Earth is to plot graphs on different scales to claim that different data averaging gives different trends. This device was used in Michael Crichton’s novel State of Fear as a simple fictional example of how to fool a gullible jury, though it also seemed to fool many gullible readers. But, it is Plimer’s misrepresentation of the cited references in Heaven + Earth that really justifies Kurt Lambeck’s statement. Some of these are downright silly, the claim that New Orleans subsided a metre in the three years prior to hurricane Katrina, for example. Comparable is the claim that the 1991 eruption of volcano Mount Pinatubo emitted large quantities of chlorofluorocarbons, citing a paper that says nothing of the sort. The serious fabrication arises when claiming that satellite measurements of temperature don’t show warming while citing a reference that says the opposite. So far, my analysis of Plimer’s references shows 28 cases in which he misrepresents the content of his cited sources. 

Author Indicts – AT: Monckton/Idso
Monckton and Idso incorrectly cite information and present false data; the very people they base their research on disagree with them

Abraham, 11 – Associate Professor of Mechanical Engineering at St. Thomas University (John, “ Hear ye, hear ye – Monckton’s medieval warming tale is climate heresy,” The Conversation, 7/14/11, http://theconversation.edu.au/hear-ye-hear-ye-moncktons-medieval-warming-tale-is-climate-heresy-2326, //JPL)

 It is a thankless task to track the frequent mistakes Christopher Monckton makes as he misinterprets science, as his statements are frequently at odds with the very scientists whose work he cites. It is, however, necessary. In a recent lecture given at the University of Notre Dame in Australia (June 2011) represented by his document “The Climate of Freedom”, Monckton claims, “Dr. Craig Idso has collected papers by almost 1000 scientists worldwide, nearly all of which demonstrate the influence of the Medieval Warm Period (MWP) and show it was at least as warm as, and in most instances warmer than, the present.” This claim by Monckton has two parts that are important to the discussion of climate change: Was the MWP global in extent and warmer than today? Does the presence of the MWP call into question human-caused global warming? To be clear, the prevailing view amongst scientists is that the MWP was neither global nor warmer than present times. In fact, the National Academy of Sciences thoroughly investigated this issue and concluded, “the late 20th century warmth in the northern hemisphere was unprecedented during at least the last 1000 years." Other studies reinforce the view that when considered either by hemisphere or globally, the temperatures we are experiencing now are truly unprecedented. In the past, I have found Monckton’s claims on this topic sorely lacking. Specifically, he referenced authors whose work he used to either answer “yes” or infer “yes” to questions one or two. Last year, I embarked on the task of actually reading the papers he referenced, and they all disagreed with Monckton’s interpretation. To confirm, I wrote to the authors and they assured me that my understanding of their work was more correct. Was this latest list of “1000” authors different from the list I had previously debunked? Had Monckton finally, after many missteps, put a nail in the coffin of human-caused climate change? Well, let’s find out … What about this list? Well, if you go to the Science and Public Policy website (of which Monckton is the Chief Policy Advisor), you will find a link to a Craig Idso article which is, in turn, linked to a denialist website CO2Science. Once at CO2Science, you’ll learn that they have a MWP Project which lists many articles that reportedly dispute recent warming. So I think I have the correct list. I’ll begin with the following trivial assumption: the authors know more about their own work than Monckton does. With this as a starting point, I selected a number of papers in the list and I sent inquiries which asked the two questions I’ve posed here. Now, since this is a list that Monckton is using, you’d think the deck would be stacked in his favor. That is, you’d expect that most or all of these papers to support his view. The problem is … that is not what I found. Dr. Raymond Bradley responded, “No, I do not think there is evidence that the world was warmer than today in Medieval times.” Dr. Jessica Tierney also had her work cited in this “study” yet she wrote to me, “No. The MWP is seen in many proxy archives, but it is not yet certain how global in extent it was. Whether or not it was warmer than today’s temperatures depends on the proxy and the place. Most global temperature reconstructions suggest that on average, the MWP was not warmer than today. Regardless, a warm MWP doesn’t disprove the fact that humans are changing climate presently.” Dr. Lowell Stott reported, “the studies that are currently available for MWP temperature estimates have little to say about global warming in the context of anthropogenic contribution to Earth’s radiative balance. Even if the MWP was as warm or even warmer than the late 20th century, the cause would be completely different because we have very good constraints on the quantities of greenhouse gases that were present in the atmosphere during the MWP.” Dr. Andrew Lorrey told me that his paper “certainly does not disprove AGW, and it does nothing to approach that particular subject of climate science.” Dr. Rosanne D’Arrigo stated, “We do not believe that our work disproves” human-induced global warming. Dr. Robert Wilson added, “It really does not matter if the MWP was warmer or slightly cooler than present. Ultimately, it is the underlying causes of these warms periods that we need to worry about.” Now, was I surprised by these results? Not really. You see, I had performed a similar investigation of claims made by Monckton in 2009 with similar results. I live in Minnesota where baseball is a popular sport. To borrow a baseball analogy, Monckton does not have a very good batting average. Perhaps it is time he was benched. So where does all this leave us? First, the existence of the MWP is not in serious doubt; but whether it was global in extent or warmer than today is. In addition, the presence of a MWP does not call into question whether humans are now causing the Earth to warm. Second, it is very dangerous to rely upon the interpretation of a non-scientist to real science work. Monckton has never published any peer-reviewed scientific article, let alone anything on climate or energy. Despite this, we are supposed to trust his interpretation of science? Not only that, but his interpretation disagrees with the very scientists who did the work. When I go to my next family reunion, I’m not going to let my Uncle Jed fix my car because he knows nothing about cars. I won’t allow my Aunt Betty to teach my daughters calculus (she isn’t a mathematician). In the same way, I won’t listen to Monckton when it comes to climate science. He has been shown to be incapable of understanding even the most basic subjects of climate science – this would be humorous if it wasn’t so serious. Monckton is a one-man wrecking crew for the credibility of climate-change deniers. So now a challenge to Monckton … I have provided you with responses from people whose research you have used. I have shown they do not agree with your interpretation. To a person, they agree with me. Why don’t you write to them yourselves and see what you find? This was your own list and yet, it doesn’t support your view. What can I expect from this letter? Well first, the hate mail will start immediately; how can I have the audacity to criticize the “Lord”. Second, Christopher will probably claim that his interpretation of the science is more accurate than the scientists themselves … that they are mistaken. I’ll leave it to the public to judge. My position is that we need accurate information if we are to make wise choices in confronting the problem of climate change. In addition, we need to shift focus from whether there is a problem to what can be done about it. If we are wise, the solutions to the climate problem will create jobs, improve our energy diversity, and better our national security. Who can be against that? Finally, we need to be more civil and respectful in our discourse. We still must be candid, particularly when someone has difficulty interpreting the science or when someone gives inferences that are not in accordance with the science. But when we disagree, we must not be disagreeable. 

Author Indicts – AT: Singer/Idso
Singer and Idso are both funded by The Heartland Institute, misrepresenting data and using shady business practices

Grant, 12 – reporter for Blue Virginia News,  communications manager for the National Wildlife Federation (Miles, “ Heartland Institute, Fred Singer Uncovered as Non-Profit Fraud & Fraudulent Climate Change Denier,” lexis, 2/15/12, http://www.lexisnexis.com.ezp1.lib.umn.edu/lnacui2api/returnTo.do?returnToKey=20_T14996589085, //JPL)

 1.Heartland's publication, Environment and Climate News, is rife with "science" stories that are demonstrably untruthful or misleading. 2.Heartland has spent lavishly on conferences whose only apparent function was to sow confusion about climate science. It also has paid government employees and politicians to attend these events. 3. Heartland has sponsored Fred Singer and Craig Idso to produce the so-called Non-governmental International Panel on Climate Change as a regular and organized attack on the legitimate reports of the Intergovernmental Panel on Climate Change. This too was corroborated in the Heartland budget documents, which show that both Idso and Singer on on retainer at Heartland. 4. While insisting in its tax filings that it is a think tank, Heartland constantly advertises among potential donors its ability to reach and influence US legislators in apparent violation of lobbying rules. While millions of Americans feel the ill-effects of climate change and millions of individuals throughout the world suffer through some of the consequences as well, the Heartland Institute has been called out for what it truly is, a heartless institute whose only motivation and overriding goal is profit. Clearly, our political representatives should swiftly and enthusiastically prosecute "think tanks" like the Heartland Institute who subvert the law of the land to spread untruths about issues that could have devastating consequences if left unchecked. The rule of law applies to everyone, including think tanks with billion dollar friends. 

Author Indicts – AT: Michaels (Peer-Review Bad)
Michaels’ claims about peer-review are wrong and he is guilty of his own accusations

Cook, 6/5 -  Climate Communication Fellow for the Global Change Institute at the University of Queensland, M.A. in solar physics at University of Queensland, creator of Skeptical Science global warming information website described by marine biologist  Ove Hoegh-Guldberg as  "the most prominent knowledge-based website dealing with climate change in the world", recipient of Eureka Price in Advancement of Climate Change Knowledge from the Australian Musem (James, “ Pal Review - the True Story and the Fairy Tale,” lexis, 6/5/12, //JPL) 

 The third group, discussed in this post, attacks the credibility of the consensus itself, claiming it's all part of a massive fraudulent conspiracy of thousands of corrupt climate scientists (note that conspiracy theories are one of the five characteristics of scientific denialism). Ironically, this conspiracy theory has been most recently voiced by pal review beneficiary Patrick Michaels. "Peer review has become pal review. Send a paper to one of the very many journals published by the American Geophysical Union the world s largest publisher of academic climate science and you can suggest five reviewers. The editor doesn t have to take your advice, but he s more likely to if you bought him dinner at the last AGU meeting, isn t he? That is, of course, unless journal editors are somehow different than government officials, congressmen, or you." Michaels of course provides no evidence whatsoever to support this conspiracy theory of peer-review corruption. He expects us to swallow his tale of "pal review" - the conspiracy theory that thousands of climate scientists are publishing thousands of biased papers every year in order to keep the human-caused global warming theory propped up - based on nothing more than his say-so. While Michaels is indeed something of an expert on the subject, his expertise comes from himself being one of the individuals most guilty of engaging in climate research pal review. Pal Review Summary While Patrick Michaels has accused mainstream climate scientists of a vast conspiracy involving pal review (and exposed his own characteristic of scientific denialism in the process) without any substantiation or supporting evidence, in reality Patrick Michaels himself was the biggest beneficiary in the one actual demonstrated case of climate science pal review, as documented by Mashey. 

Author Indicts – AT: 31000 Disagree
The polls on 31,000 scientists are unverifiable; the consensus of 97% of climate scientists should be preferred

OSS, 9 (Open Source Systems, Science, Solutions, “ 31,000 scientists say "no convincing evidence".” 2009, http://ossfoundation.us/projects/environment/global-warming/myths/31000-scientists-say-no-convincing-evidence, //JPL)

 31,000 scientists reject global warming and say "no convincing evidence" that humans can or will cause global warming? But polls show that of scientists working in the field of climate science, and publishing papers on the topic: 97% of the climate scientists surveyed believe “global average temperatures have increased” during the past century; and 97% think human activity is a significant contributing factor in changing mean global temperatures. Scientific Consensus on Global Warming While polls of scientists actively working in the filed of climate science indicate strong general agreement that the earth is warming and human activity is a significant factor, the internet is buzzing with blog posts that say 31,000 scientists say there is "no convincing evidence" that humans can or will cause "catastrophic" heating of the atmosphere. This claim originates from the Oregon Institute of Science and Medicine, which has an online petition (petitionproject.org) that states: We urge the United States government to reject the global warming agreement that was written in Kyoto, Japan in December, 1997, and any other similar proposals. The proposed limits on greenhouse gases would harm the environment, hinder the advance of science and technology, and damage the health and welfare of mankind. There is no convincing scientific evidence that human release of carbon dioxide, methane, or other greenhouse gases is causing or will, in the foreseeable future, cause catastrophic heating of the Earth's atmosphere and disruption of the Earth's climate. Moreover, there is substantial scientific evidence that increases in atmospheric carbon dioxide produce many beneficial effects upon the natural plant and animal environments of the Earth. The petition form itself lends a clue as to the nature of the petition. Judging by the form below, one notes that one only needs to mark a check box to show that one has a Ph.D., M.S., or B.S. degree, and then fill in the fields. Since the results are not verifiable, there is no way to know how many signers have actually earned their degree. Therefore, the integrity of the petition is at the very least, questionable. Do '31,000 scientists say global warming is not real'? Maybe. but how important a number is that? They are not talking about only climate scientists. You could have a PhD in anthropology or religion, but what expertise does one have in climatology? That is the more important question. 

Author Indicts – AT: Climategate
Climategate was debunked and your authors are paid off by the fossil fuel industry

Markley, 12 – reporter for RedEye News (Stephen, “ Heartland, Climate Denial, and Memos that Surprise No One,” RedEye News, 2/16/12, http://blogs.redeyechicago.com/off-the-markley/2012/02/16/heartland-climate-denial-and-memos-that-surprise-no-one/ //JPL)

 In 2009, on the eve of climate talks in Copenhagen, a scandal broke known as “Climategate.” It managed to capture the media and public’s attention, and while perhaps not torpedoing those talks, certainly lowered the chances of success. Climategate was debunked almost immediately. What essentially happened was hackers managed to find a few mildly inappropriate lines amidst thousands and thousands of e-mails sent over the course of a decade, none of which actually called into question any of the science behind climate change. Who wants to bet the media will give anything resembling equal weight to the recently leaked memos from the libertarian climate denialist organization the Heartland Institute? Any takers? Heartland, which is right here in Chicago, and which I’ve previously rained shit over, specializes in taking shady money from unknown sources (i.e. fossil fuel interests) and distributing it among climate denial organizations and blogs to influence the public’s opinion on this frightening and rapidly unfolding disaster. Here are some of the highlights of the recently leaked memos from DeSmogBlog: • “Proposing to spend $100,000 to hire David Wojick, a senior consultant to the Energy Department’s Office of Scientific and Technical Information, to work on alternative classroom materials on climate science for kindergartners through 12th graders.” • Plans to spend “about $388,000 on the Nongovernmental International Panel on Climate Change, a team of writers paid ‘to undermine’ the latest scientific reports from the U.N. Intergovernmental Panel on Climate Change.” • Payments to several “high-profile” climate skeptics “‘who regularly and publicly counter the alarmist [anthropogenic global warming] message’ including $11,600 per month to Craig Idso, $5,000 per month plus expenses to Fred Singer and $1,667 per month to Robert Carter.” • Plans to counter high-profile climate writers on blogs like Forbes, while cultivating “neutral voices” such as The New York Times Andy Revkin (it was Revkin who confirmed the authenticity of the memos). Now, follow me on this: the reason this is such a scandal is because it will be viewed as such a non-scandal. Got it? On one side of the climate “debate” you have 98% of the scientists working in the field, screaming at the top of their lungs for the public and policy-makers to pay attention to what’s going on and how dire the situation is becoming. On the other side, you have propaganda machines like Heartland that are not engaged in anything even resembling science, but rather that serve as conduits for money from fossil fuel and corporate interests like the Koch Foundation, R.J. Reynolds, and General Motors to activists willing to say what they are being paid to say. That’s all Heartland is, and that’s the entire intellectual foundation for the “global warming is a myth” faction that also happens to be winning one of the most important public discussions in human history. However, the reason this will not be a scandal is because it’s so typical. The media has fallen into a left-right paradigm where there are two sides to every debate, thus giving the denialsphere ample room to maneuver and a positively preposterous megaphone. When the Wall Street Journal publishes an absurd editorial rife with factual errors that wouldn’t pass muster in the third grade classroom in which Heritage is trying to buy a science curriculum, that should be a scandal. When a Republican congressman bullies EPA head Lisa Jackson over the science of climate change, that should be a scandal. When a “think-tank” takes millions of dollars from anonymous donors and distributes it in a campaign of disinformation, that should be a scandal. Oh, but the stimulus made a loan to a solar company that failed! Yeah, you’re right, let’s talk about that while the world burns.

Author Indicts – AT: Heartland Institute
Heartland merely makes claims for their own benefit without scientific backing

Anderson, 6/22 – reporter for In These Times and The Atlantic,  Ph.D. in American history from Yale University (Theo, “ Free-market fundamentalists stoke fears of a 'Warmist' conspiracy,” In These Times, 6/22/12, lexis, //JPL)

 In truth, the vast majority of the public is operating on faith when it comes to the science of climate change. It's also true that both sides have an agenda. For all its talk about doing real science, Heartland is fairly explicit about its agenda, which has nothing to do with science and everything to do with advocating for "free-market solutions" to every conceivable problem. According to Heartland, climate "alarmism" is just the entering wedge for socialism. On one side there is Heartland's promise that future warming will be modest and warmer will be better. On the other side there is a consensus among scientists that the earth is warming, that human activity is the primary cause, and that the results could be catastrophic. The surreal thing about being at Heartland's Seventh International Conference on Climate Change was knowing that Heartland has been exposed as an extremist organization, and might be doomed--yet it's winning. In the United States, at least, Heartland's free-market fetish has trumped the science. We've heard the warnings of impending catastrophe and have decided, basically, to do nothing. We've chosen to believe Heartland's comforting "research and reason" rather than hard truths. 

Leaded documents prove the Heartland Institute is paid off by special interest groups and doesn’t truly represent science

Plait, 12 – Ph.D from UVA, former NASA associate at Goddard Space Flight Center, former assistant at Sonoma State University (Philip,  “Breaking news: A look behind the curtain of the Heartland Institute’s climate change spin,” Discover Magazine Bad Astronomy, 2/15/12, http://blogs.discovermagazine.com/badastronomy/2012/02/15/breaking-news-a-look-behind-the-curtain-of-the-heartland-institutes-climate-change-spin/, //JPL)

 The Heartland Institute — a self-described “think tank” that actually serves in part as a way for climate change denialism to get funded — has a potentially embarrassing situation on their hands. Someone going by the handle “Heartland Insider” has anonymously released quite a few of what are claimed to be internal documents from Heartland, revealing the Institute’s strategies, funds, and much more. [UPDATE: Heartland has confirmed that some of the documents are real, but claims the strategy document, which I quote below about teaching strategy, is faked. This claim has not yet been confirmed or refuted. DeSmogBlog has more info.] These documents are available over at DeSmogBlog. Several people are going over them, and so far they appear legit. You can read some relevant discussions at DeSmogBlog, Deep Climate, Planet 3, Greg Laden, ClimateCrocks, Shawn Otto, and Think Progress. John Mashey at DeSmogBlog has more info that also corroborates the leaked documents, and to call it blistering is to severely underestimate it. One thing I want to point out right away which is very illuminating, if highly disturbing, about what Heartland allegedly wants to do: they are considering developing a curriculum for teachers to use in the classroom to sow confusion about climate change. I know, it sounds like I’m making that up, but I’m not. In this document they say: [Dr. Wojick's] effort will focus on providing curriculum that shows that the topic of climate change is controversial and uncertain – two key points that are effective at dissuading teachers from teaching science. That seems clear enough, doesn’t it? From that, it sure sounds like they want to dissuade teachers from teaching science. I imagine there will be a lot of spin about how this quote is out of context, or a typo, or something alone those lines. Perhaps. But I remember all the hammering real scientists took when they used jargon in their emails to each other, jargon which was gleefully misinterpreted to make it seem as if these scientists were faking data. Interesting how this is pointing right back at them. Just as I said it does. When it comes to all this, the comparison to “Climategate” springs to mind, but there’s one enormous difference: Climategate was manufactured, a made-up controversy (what I call a manufactroversy) that had no real teeth — as was its failed sequel. The emails released weren’t damning at all, and didn’t show scientists tinkering with or faking data. As much as the media made of it, as much as climate change denial blogs played them up, it has been shown again and again that Climategate was all sound and fury, signifying nothing. These new documents, though, look different, especially given that quote above. The next few days should be very interesting as people start digging into them, especially if they prove to be authentic. And how ironic! It was the Heartland Institute themselves who played up Climategate quite a bit. Back in 2009 when they were trumpeting Climategate, Heartland said: The release of these documents creates an opportunity for reporters, academics, politicians, and others who relied on the IPCC to form their opinions about global warming to stop and reconsider their position. The experts they trusted and quoted in the past have been caught red-handed plotting to conceal data, hide temperature trends that contradict their predictions, and keep critics from appearing in peer-reviewed journals. This is new and real evidence that they should examine and then comment on publicly. That claim from them is nonsense, but it will be interesting to see how happy they are when the tables are turned, and “reporters, academics, politicians, and others” look into their documents. And around that same time they also said: For anyone who doubts the power of the Internet to shine light on darkness, the news of the month is how digital technology helped uncover a secretive group of scientists who suppressed data, froze others out of the debate, and flouted freedom-of-information laws. Again, none of that is true. But that claim about freezing out others sticks out, especially in light of another of these leaked Heartland internal memos which says, Efforts at places such as Forbes are especially important now that they have begun to allow high-profile climate scientists (such as [Peter] Gleick) to post warmist science essays that counter our own. This influential audience has usually been reliably anti-climate and it is important to keep opposing voices out. Emphasis mine. Yes, that sounds like a group interested in promoting “sound science”. Wow. Just, wow.
Seriously, the Heartland Institute receives lots of shady money that directly opposes scientific consensus

Borenstein, 12 – reporter for Huffington Post (Seth, “ Heartland Institute's Leaked Documents Reveal Climate Skepticism Efforts,” The Huffington Post, 2/16/12, http://www.huffingtonpost.com/2012/02/16/heartland-institute-leaked-documents_n_1282824.html //JPL) ***Gender Modified

 WASHINGTON (AP) — Leaked documents from a prominent conservative think tank show how it sought to teach schoolchildren skepticism about global warming and planned other behind-the-scenes tactics using millions of dollars in donations from big corporate names. More than $14 million of the money used by the Chicago-based Heartland Institute would come from one anonymous man, according to the leaked documents prepared for a meeting of the group's board. Heartland is one of the loudest voices denying man-made global warming, hosting the largest international scientific conference of skeptics on climate change. Several of its documents were leaked this week to the news media, showing the planning and money behind its efforts. Heartland said some of the documents weren't accurate, but declined to be more specific. As detailed in the papers, Heartland's plans for this year included paying an Energy Department consultant $100,000 to design a curriculum to teach school children that mainstream global warming science is in dispute, even though it's a fact accepted by the federal government and nearly every scientific professional organization. It also pays prominent global warming skeptics more than $300,000 a year and plans to raise $88,000 to help a former television weatherman set up a new temperature records website. "The stolen documents appear to have been written by Heartland's president for a board meeting that took place on Jan. 17," Heartland said in a statement. "The authenticity of those documents has not been confirmed." The institute singled out one of the six documents — claiming to be a summary of efforts on the issue of global warming — as a fake. Because Heartland was not specific about what was fake and what was real, The Associated Press attempted to verify independently key parts of separate budget and fundraising documents that were leaked. The federal consultant working on the classroom curriculum, the former TV weatherman, a Chicago elected official who campaigns against hidden local debt and two corporate donors all confirmed to the AP that the sections in the document that pertained to them were accurate. No one the AP contacted said the budget or fundraising documents mentioning them were incorrect. David Wojick, a Virginia-based federal database contractor, said in an email that the document was accurate about his project to put curriculum materials in schools that promote climate skepticism. "My goal is to help them teach one of the greatest scientific debates in history," Wojick said. "This means teaching both sides of the science, more science, not less." Five government and university climate scientists contacted said they were most disturbed by Wojick's project, fearing the teaching would be more propaganda rooted in politics than peer-reviewed science. Businesses and other interests often offer free curriculum materials to financially strapped schools, hoping that teachers will use them and help disseminate their views or promote their products. Energy Department spokeswoman Jen Stutsman said Wojick's federal work has nothing to do with climate change and that the agency maintains that global warming is real and manmade. Heartland also planned to spend $210,000 to help Cook County Treasurer Maria Pappas tour the nation to speak about municipal debt, according to one document. Pappas lost to Barack Obama in the 2004 Democratic primary for a U.S. Senate seat. Pappas confirmed this in a phone interview, saying what Heartland was doing was exposing a "financial tsunami" of municipal debt. The leaked document also discusses a new million-dollar Heartland initiative to promote the ability of patients to use experimental drugs that have not yet received federal safety approval, and efforts to support embattled Wisconsin Republican leaders in "Operation Angry Badger." Those parts of the documents were not independently confirmed. The documents also show Heartland has raised more than $2 million from large insurance companies and nearly half a million dollars from tobacco interests. A person who emailed 15 media and bloggers as "Heartland insider" sent six different documents purporting to be from the libertarian think tank. The insider then killed the email account used to send the documents and could not be reached. Heartland spokesman Jim Lakely would not confirm or deny the claims made in the five documents that he did not call fake. The most sensational parts of the documents — and much of what has been confirmed independently — had to do with global warming and efforts to spread doubt into what mainstream scientists are saying. Experts long have thought Heartland and other groups were working to muddy the waters about global warming, said Harry Lambright, a Syracuse University public policy professor who specializes in environment, science and technology issues. "Scientifically there is no controversy. Politically, there is a controversy because there are political interest groups making it a controversy," Lambright said. "It's not about science. It's about politics. To some extent they are winning the battle." A 2010 study in the Proceedings of the National Academy of Sciences surveyed more than 1,300 most cited and published climate scientists and found that 97 percent of them said climate change was a human-made problem. Yet, public opinion polls show far more doubt in the American public. An environmental advocacy group, Forecast the Facts, on Thursday started a petition and social media campaign to complain to two of Heartland's corporate donors listed on the documents, Microsoft and General Motors. The two were not the biggest donors; Microsoft donated $69,000 over three years, while the General Motors Foundation gave $45,000. But those are companies that "need to hear from their customers" that they are not happy about promoting climate skepticism, especially after General Motors got a government bailout, campaign director Daniel Souweine said. General Motors spokesman Greg Martin said the company's foundation gives money to "a variety of different groups holding a variety of opinions." Microsoft said through its public relations agency that it donates software to 44,000 nonprofits that pass IRS standards, as Heartland does, and that it considers climate change a serious issue. The documents showed how heavily Heartland relies on a single person it identified only as "Anonymous Donor." In the past six years, the man has given $14.26 million to the institute, nearly half its $33.9 million in revenue.

