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Unequivocal warming now

Romm 10 [Dr. Joseph Romm is the editor of Climate Progress and a Senior Fellow at the American Progress, Acting Assistant Secretary of Energy for Energy Efficiency and Renewable Energy during the Clinton Administration, PhD in Physics from MIT, “An illustrated guide to the latest climate science” http://climateprogress.org/2010/02/17/an-illustrated-guide-to-the-latest-climate-science/#more-19375]
In 2009, the scientific literature caught up with what top climate scientists have been saying privately for a few years now: Many of the predicted impacts of human-caused climate change are occurring much faster than anybody expected — particularly ice melt, everywhere you look on the planet. If we stay anywhere near our current emissions path, we are facing incalculable catastrophes by century’s end, including rapid sea level rise, massive wildfires, widespread Dust-Bowlification, large oceanic dead zones, and 9°F warming — much of which could be all but irreversible for centuries. And that’s not the worst-case scenario! The consequences for human health and well being would be extreme. That’s no surprise to anybody who has talked to leading climate scientists in recent years, read my book Hell and High Water (or a number of other books), or followed this blog. Still, it is a scientific reality that I don’t think more than 2 people in 100 fully grasp, so I’m going to review here the past year in climate science. I’ll focus primarily on the peer-reviewed literature, but also look at some major summary reports. Let’s start with the basics. Heat-trapping greenhouse gases are at unprecedented levels, and the paleoclimate record suggests that even slightly higher levels are untenable: World carbon dioxide levels jump 2.3 ppm in 2008 — highest in probably 20 million years Science: CO2 levels haven’t been this high for 15 million years, when it was 5° to 10°F warmer and seas were 75 to 120 feet higher — “We have shown that this dramatic rise in sea level is associated with an increase in CO2 levels of about 100 ppm.” Since we have record levels of heat-trapping gases, it’s not surprising that we also learned that this was the hottest decade in the temperature record and that the Arctic is the hottest in at least two millenia. World Meteorological Organization and NOAA both report: 2000-2009 is the hottest decade on record: “The decade of the 2000s (2000–2009) was warmer than the decade spanning the 1990s (1990–1999), which in turn was warmer than the 1980s (1980–1989).” Human-caused Arctic warming overtakes 2,000 years of natural cooling, “seminal” study finds [see figure below] A Hockey Stick in Melting Ice In two key papers, we learned that the planet is warming from those GHGs just where climate science said it would — the oceans, which is where more than 90% of the warming was projected to end up (see “Skeptical Science explains how we know global warming is happening.“). The key findings in the second study are summed up in this figure: Figure [2]: Time series of global mean heat storage (0–2000 m), measured in 108 Jm-2. That study makes clear that upper ocean heat content, perhaps not surprisingly, is simply far more variable than deeper ocean heat content, and thus an imperfect indicator of the long-term warming trend. Unexpectedly, even Antarctica appears to be warming: Antarctica has warmed significantly over past 50 years This global warming is driving melting at extraordinary rates every where we look, including places nobody expected: Satellite data stunner: “Our data suggest that EAST Antarctica is losing mass…. Antarctica may soon be contributing significantly more to global sea-level rise.” Nature: “Dynamic thinning of Greenland and Antarctic ice-sheet ocean margins is more sensitive, pervasive, enduring and important than previously realized.” Large Antarctic glacier thinning 4 times faster than it was 10 years ago: “Nothing in the natural world is lost at an accelerating exponential rate like this glacier.” De-Icer: USGS report details “recent dramatic shrinkage” in U.S. glaciers, matching global decline North Pole poised to be largely ice-free by 2020: “It’s like the Arctic is covered with an egg shell and the egg shell is now just cracking completely” Another one bites the dust, literally: Bolivia’s 18,000 year-old Chacaltaya glacier is gone Another climate impact coming faster than predicted: Glacier National Park to go glacier-free a decade early World’s Glaciers Shrink for 18th Year And given that unexpectedly fast ice melt, it’s no surprise the science now projects much higher and much faster sea level rise than just a few years ago: Sea levels may rise 3 times faster than IPCC estimated, could hit 6 feet by 2100 [see figure] High Water: Greenland ice sheet melting faster than expected and could raise East Coast sea levels an extra 20 inches by 2100 — to more than 6 feet. West Antarctic ice sheet collapse even more catastrophic for U.S. coasts Nature sea level rise shocker: Coral fossils suggest “catastrophic increase of more than 5 centimetres per year over a 50-year stretch is possible.” Lead author warns, “This could happen again.” We continued to learn about the dangerous positive carbon-cycle feedbacks that threaten to amplify the impacts of human-caused GHGs. Science stunner: “Clouds Appear to Be Big, Bad Player in Global Warming” — an amplifying feedback (sorry Lindzen and fellow deniers) So many amplifying methane feedbacks, so little time to stop them all Science: Global warming is killing U.S. trees, a dangerous carbon-cycle feedback Study: Water-vapor feedback is “strong and positive,” so we face “warming of several degrees Celsius” Indeed, the best evidence is that the climate is now being driven by amplifying feedbacks (see, most notably: The defrosting of the permafrost [see figure below] The drying of the Northern peatlands (bogs, moors, and mires). The destruction of the tropical wetlands Decelerating growth in tropical forest trees — thanks to accelerating carbon dioxide Wildfires and Climate-Driven forest destruction by pests The desertification-global warming feedback The saturation of the ocean carbon sink Using the first “fully interactive climate system model” applied to study permafrost, the researchers found that if we tried to stabilize CO2 concentrations in the air at 550 ppm, permafrost would plummet from over 4 million square miles today to 1.5 million. If concentrations hit 690 ppm, permafrost would shrink to just 800,000 square miles: High emissions levels + positive feedbacks = climate catastrophe: M.I.T. doubles its 2095 warming projection to 10°F — with 866 ppm and Arctic warming of 20°F Our hellish future: Definitive NOAA-led report on U.S. climate impacts warns of scorching 9 to 11°F warming over most of inland U.S. by 2090 with Kansas above 90°F some 120 days a year — and that isn’t the worst case, it’s business as usual!” Ocean dead zones to expand, “remain for thousands of years” U.S. media largely ignores latest warning from climate scientists: “Recent observations confirm … the worst-case IPCC scenario trajectories (or even worse) are being realised” — 1000 ppm Climate change expected to sharply increase Western wildfire burn area — as much as 175% by the 2050 “This graph shows the percentage increase in area burned by wildfires, from the present-day to the 2050s, as calculated by the model of Spracklen et al. [2009] for the May-October fire season. The model follows a scenario of moderately increasing emissions of greenhouse gas emissions and leads to average global warming of 1.6 degrees Celsius (3 degrees Fahrenheit) by 2050. Warmer temperatures can dry out underbrush, leading to more serious conflagrations in the future climate.” And the plausible worst-case scenario is even worse than this grim “business as usual” emissions case: UK Met Office: Catastrophic climate change, 13-18°F over most of U.S. and 27°F in the Arctic, could happen in 50 years, but “we do have time to stop it if we cut greenhouse gas emissions soon.” “The Copenhagen Diagnosis” warns “Without significant mitigation, the report says global mean warming could reach as high as 7 degrees Celsius by 2100.” NOAA stunner: Climate change “largely irreversible for 1000 years,” with permanent Dust Bowls in Southwest and around the globe This is the “plausible worst case scenario” for 2060 from the UK Met Office that occurs in 10% of model runs of high emissions with the carbon cycle feedbacks [temperature in degrees Celsius, multiple by 1.8 for Fahrenheit]: And this is not good news for human health and welfare The Lancet medical journal: Cutting greenhouse gas emissions has major direct health benefits NRC: Burning fossil fuels costs the U.S. $120 billion a year — not counting mercury or climate impacts! Global Warming Is A Medical Emergency”: Hellish heatwaves to harm health of millions Climate change helps spread dengue fever in 28 states Half of world’s population could face climate-driven food crisis by 2100 So the time to act is most certainly now. I’ll end with the best piece of scientific news I wrote about, which suggests it is not too damn late to act — a NOAA-led study, “Observational constraints on recent increases in the atmospheric CH4 burden” (subs. req’d, NOAA online news story here), which found: Measurements of atmospheric CH4 from air samples collected weekly at 46 remote surface sites show that, after a decade of near-zero growth, globally averaged atmospheric methane increased during 2007 and 2008. During 2007, CH4 increased by 8.3 ± 0.6 ppb. CH4 mole fractions averaged over polar northern latitudes and the Southern Hemisphere increased more than other zonally averaged regions. In 2008, globally averaged CH4 increased by 4.4 ± 0.6 ppb; the largest increase was in the tropics, while polar northern latitudes did not increase. Satellite and in situ CO observations suggest only a minor contribution to increased CH4 from biomass burning. The most likely drivers of the CH4 anomalies observed during 2007 and 2008 are anomalously high temperatures in the Arctic and greater than average precipitation in the tropics. Near-zero CH4 growth in the Arctic during 2008 suggests we have not yet activated strong climate feedbacks from permafrost and CH4 hydrates. Woo-hoo! Yes, early this year I reported that NOAA found “Methane levels rose in 2008 for the second consecutive year after a 10-year lull,” but so far that most dangerous of all feedbacks — Arctic and tundra methane releases — does not appear to have been fatally triggered. The anti-science crowd use smoke and mirrors to distract as many people as possible, but the rest of us need to listen to the science and keep our eyes on the prize — reversing greenhouse gas emissions trends as quickly and rapidly as possible.

AT: Cooling 
Zero cooling – arguments use bad data, poor methodology, aren’t peer reviewed

Borenstein 09 [Seth, writer for the Associated Press, “Is the Earth cooling instead of warming? No way, statisticians say,” 10-31, houmatoday.com/apps/pbcs.dll/article?AID=/20091031/articles/910319962&template=printart]
Have you heard that the world is now cooling instead of warming? You may have seen some news reports on the Internet or heard about it from a provocative new book.  Only one problem: It's not true, according to an analysis of the numbers done by several independent statisticians for The Associated Press.  The case that the Earth might be cooling partly stems from recent weather. Last year was cooler than previous years. It's been a while since the super-hot years of 1998 and 2005. So is this a longer climate trend or just weather's normal ups and downs?  In a blind test, the AP gave temperature data to four independent statisticians and asked them to look for trends, without telling them what the numbers represented. The experts found no true temperature declines over time.  "If you look at the data and sort of cherry-pick a micro-trend within a bigger trend, that technique is particularly suspect," said John Grego, a professor of statistics at the University of South Carolina.  Yet the idea that things are cooling has been repeated in opinion columns, a BBC news story posted on the Drudge Report and in a new book by the authors of the best-seller "Freakonomics." Last week, a poll by the Pew Research Center found that only 57 percent of Americans now believe there is strong scientific evidence for global warming, down from 77 percent in 2006.  Global warming skeptics base their claims on an unusually hot year in 1998. Since then, they say, temperatures have dropped — thus, a cooling trend. But it's not that simple.  Since 1998, temperatures have dipped, soared, fallen again and are now rising once more. Records kept by the British meteorological office and satellite data used by climate skeptics still show 1998 as the hottest year. However, data from the National Oceanic and Atmospheric Administration and NASA show 2005 has topped 1998. Published peer-reviewed scientific research generally cites temperatures measured by ground sensors, which are from NOAA, NASA and the British, more than the satellite data.  The recent Internet chatter about cooling led NOAA's climate data center to re-examine its temperature data. It found no cooling trend.  "The last 10 years are the warmest 10-year period of the modern record," said NOAA climate monitoring chief Deke Arndt. "Even if you analyze the trend during that 10 years, the trend is actually positive, which means warming."  The AP sent expert statisticians NOAA's year-to-year ground temperature changes over 130 years and the 30 years of satellite-measured temperatures preferred by skeptics and gathered by scientists at the University of Alabama in Huntsville.  Statisticians who analyzed the data found a distinct decades-long upward trend in the numbers, but could not find a significant drop in the past 10 years in either data set. The ups and downs during the last decade repeat random variability in data as far back as 1880.  Saying there's a downward trend since 1998 is not scientifically legitimate, said David Peterson, a retired Duke University statistics professor and one of those analyzing the numbers.  Identifying a downward trend is a case of "people coming at the data with preconceived notions," said Peterson, author of the book "Why Did They Do That? An Introduction to Forensic Decision Analysis."  One prominent skeptic said that to find the cooling trend, the 30 years of satellite temperatures must be used. The satellite data tends to be cooler than the ground data. And key is making sure 1998 is part of the trend, he added.  It's what happens within the past 10 years or so, not the overall average, that counts, contends Don Easterbrook, a Western Washington University geology professor and global warming skeptic.  "I don't argue with you that the 10-year average for the past 10 years is higher than the previous 10 years," said Easterbrook, who has self-published some of his research. "We started the cooling trend after 1998. You're going to get a different line depending on which year you choose.  "Should not the actual temperature be higher now than it was in 1998?" Easterbrook asked. "We can play the numbers games."  That's the problem, some of the statisticians said.  Grego produced three charts to show how choosing a starting date can alter perceptions. Using the skeptics' satellite data beginning in 1998, there is a "mild downward trend," he said. But doing that is "deceptive."  The trend disappears if the analysis starts in 1997. And it trends upward if you begin in 1999, he said.  Apart from the conflicting data analyses is the eyebrow-raising new book title from Steven D. Levitt and Stephen J. Dubner, "Super Freakonomics: Global Cooling, Patriotic Prostitutes and Why Suicide Bombers Should Buy Life Insurance."  A line in the book says: "Then there's this little-discussed fact about global warming: While the drumbeat of doom has grown louder over the past several years, the average global temperature during that time has in fact decreased."  That led to a sharp rebuke from the Union of Concerned Scientists, which said the book mischaracterizes climate science with "distorted statistics."  Levitt, a University of Chicago economist, said he does not believe there is a cooling trend. He said the line was just an attempt to note the irony of a cool couple of years at a time of intense discussion of global warming. Levitt said he did not do any statistical analysis of temperatures, but "eyeballed" the numbers and noticed 2005 was hotter than the last couple of years. Levitt said the "cooling" reference in the book title refers more to ideas about trying to cool the Earth artificially.  Statisticians say that in sizing up climate change, it's important to look at moving averages of about 10 years. They compare the average of 1999-2008 to the average of 2000-2009. In all data sets, 10-year moving averages have been higher in the last five years than in any previous years.  "To talk about global cooling at the end of the hottest decade the planet has experienced in many thousands of years is ridiculous," said Ken Caldeira, a climate scientist at the Carnegie Institution at Stanford.  Ben Santer, a climate scientist at the Department of Energy's Lawrence Livermore National Lab, called it "a concerted strategy to obfuscate and generate confusion in the minds of the public and policymakers" ahead of international climate talks in December in Copenhagen.  President Barack Obama weighed in on the topic Friday at MIT. He said some opponents "make cynical claims that contradict the overwhelming scientific evidence when it comes to climate change — claims whose only purpose is to defeat or delay the change that we know is necessary."  Earlier this year, climate scientists in two peer-reviewed publications statistically analyzed recent years' temperatures against claims of cooling and found them not valid.  Not all skeptical scientists make the flat-out cooling argument.  "It pretty much depends on when you start," wrote John Christy, the Alabama atmospheric scientist who collects the satellite data that skeptics use. He said in an e-mail that looking back 31 years, temperatures have gone up nearly three-quarters of a degree Fahrenheit (four-tenths of a degree Celsius). The last dozen years have been flat, and temperatures over the last eight years have declined a bit, he wrote.  Oceans, which take longer to heat up and longer to cool, greatly influence short-term weather, causing temperatures to rise and fall temporarily on top of the overall steady warming trend, scientists say. The biggest example of that is El Nino.  El Nino, a temporary warming of part of the Pacific Ocean, usually spikes global temperatures, scientists say. The two recent warm years, both 1998 and 2005, were El Nino years. The flip side of El Nino is La Nina, which lowers temperatures. A La Nina bloomed last year and temperatures slipped a bit, but 2008 was still the ninth hottest in 130 years of NOAA records.  Of the 10 hottest years recorded by NOAA, eight have occurred since 2000, and after this year it will be nine because this year is on track to be the sixth-warmest on record.  The current El Nino is forecast to get stronger, probably pushing global temperatures even higher next year, scientists say. NASA climate scientist Gavin Schmidt predicts 2010 may break a record, so a cooling trend "will be never talked about again."
Global cooling isn’t true – stats and lack of consensus prove it’s a fringe theory

Williams 10 [Quoting Pushker A. Kharecha, Ph.D., a climate scientist who works for the NASA Goddard Institute for Space Studies and Columbia University Earth Institute, Ever Try Herding Cats?, http://eponline.com/blogs/planetshed/2010/05/ever-try-herding-cats.aspx]

Kharecha said: "Global climate change over the past 50 years or so is dominated by human activities, specifically the emission of greenhouse gases (GHGs) into the atmosphere (mostly by fossil fuel burning, secondarily by deforestation and other land use change). This basic conclusion is shared by every major national science academy (including ours) as well as numerous professional Earth science societies and other scientific bodies around the world (that is, it's absolutely not just the IPCC).  "Such broad scientific consensus occurred after many decades of serious work by many thousands of scientists around the world. There's a well-known notion that getting this many scientists to agree on something this big is like trying to herd cats! The notion of "global cooling" that was much hyped in the 1970s was never even remotely close to being a consensus view."  Broadly, his reasoning is this:  "Multiple lines of observational evidence show that the rise in GHGs over the past ~200 years is due to the above human activities, and fairly elementary physics that has been well-established for over a century tells us that the more GHGs that are added to the atmosphere, the warmer the climate system will get.  "The possible global climate change drivers are natural variability within the climate system (El Niño-Southern Oscillation, Pacific Decadal Oscillation, etc.); natural external factors (that is, solar energy output, volcanoes, etc.); and human factors (emissions of GHGs and aerosols). Lines of observational evidence and basic physics lead us to conclude that natural internal variability isn't the culprit. Likewise, the changes in solar output measured by satellites are not sufficient to explain the global temperature trend ─ plus, if the warming was caused only or largely by the sun, we would see heating distributed vertically throughout the atmosphere, but we don't (measurements show that the air warming is limited to the lowest layer of the atmosphere ─ a very strong indicator of the greenhouse effect). Also, large volcanic eruptions like Mt. Pinatubo in 1991 tend to cool the planet, not warm it. So taken by themselves, these natural external factors should have led to a cooling trend. However, the trends in the rate, spatial distribution, and magnitude of human-induced GHG concentration changes do explain the observed warming trend very well.

Yes Anthropogenic 

Fingerprinting proves anthropogenic 

Johnson 6-18-12 (Scott joined the Ars science crew in 2011. He also works as a hydrogeologist and community college Earth science instructor. http://arstechnica.com/science/2012/06/yet-another-study-confirms-global-warming-is-human-caused/ )
One of the ways in which climate scientists evaluate the role of anthropogenic greenhouse emissions in the recent warming of Earth’s climate is to run climate models both with and without human activities. By comparing the results of each to the observed temperature trend, these “fingerprinting” studies can show how much of the temperature record can be explained by natural factors (such as solar activity and volcanic eruptions). This has commonly been applied to trends in atmospheric temperatures (as shown in the 2007 IPCC report), where it’s clear that the observed warming wouldn’t have happened without rising greenhouse gases.

Increasingly reliable records of ocean temperatures have now allowed some of these same researchers to confidently apply the technique to Earth’s seas. This is important because some 90 percent of all the energy trapped by human greenhouse emissions has ended up in the ocean, not the atmosphere. The trend with ocean heat content is clear—it’s rising. The question is whether that rise could be caused by natural variations.

Researchers averaged the results from a number of climate models, and compared that to global temperature records for the upper 700 meters of the ocean from 1960 to 1999. The temperature record is less complete for the deep ocean, and its massive volume and separation from the surface subdues its response to climatic changes. In addition to the global average, they also analyzed each of the major ocean basins (North and South Atlantic, North and South Pacific, North and South Indian) separately.

They found that the anthropogenic “fingerprint” was apparent in the observed temperature record at the 99 percent confidence level. That means the observed warming is beyond the variability seen in model simulations where greenhouse gases are kept constant, but is exactly what the models predict for a world in which humans change the composition of the atmosphere.

Attribution studies—warming is anthropogenic
Schiermeier, 11 (Quirin, At least three-quarters of climate change is man-made, December 4th, 2011, http://www.nature.com.proxy.library.emory.edu/news/at-least-three-quarters-of-climate-change-is-man-made-1.9538)

Natural climate variability is extremely unlikely to have contributed more than about one-quarter of the temperature rise observed in the past 60 years, reports a pair of Swiss climate modellers in a paper published online today. Most of the observed warming — at least 74 % — is almost certainly due to human activity, they write in Nature Geoscience1.

Since 1950, the average global surface air temperature has increased by more than 0.5 °C. To separate human and natural causes of warming, the researchers analysed changes in the balance of heat energy entering and leaving Earth — a new ‘attribution' method for understanding the physical causes of climate change.
Greenhouse gases such as carbon dioxide have contributed around 0.85 °C to global warming since the 1950s, Swiss researchers have found.

Their findings, which are strikingly similar to results produced by other attribution methods, provide an alternative line of evidence that greenhouse gases, and in particular carbon dioxide, are by far the main culprit of recent global warming. The massive increase of atmospheric CO2 concentrations since pre-industrial times would, in fact, have caused substantially more surface warming were it not for the cooling effects of atmospheric aerosols such as black carbon, they report.

Previous attempts to disentangle anthropogenic and natural warming used a statistically complex technique called optimal fingerprinting to compare observed patterns of surface air temperature over time with the modelled climate response to greenhouse gases, solar radiation and aerosols from volcanoes and other sources.

 “Optimal fingerprinting is a powerful technique, but to most people it’s a black box,” says Reto Knutti, a climate scientist at the Swiss Federal Institute of Technology (ETH) in Zurich, one of the authors of the report.

A balanced view

Knutti and his co-author Markus Huber, also at ETH Zurich, took a different approach. They utilized a much simpler model of Earth’s total energy budget and ran the model many thousands of times, using different combinations of a few crucial parameters that contribute to the energy budget. These included global values for incoming shortwave radiation from the Sun, solar energy leaving Earth, heat absorbed by the oceans and climate-feedback effects (such as reduced snow cover, which amplifies warming by exposing darker surfaces that absorb more heat).

By using the combinations that best matched the observed surface warming and ocean heat uptake, the authors then ran the so-constrained model with each energy parameter individually. This enabled them to estimate the contribution of CO2 and other climate-change agents to the observed temperature change. Their study was greatly assisted by a 2009 analysis2 of observed changes since 1950 in Earth’s energy balance, says Knutti.

Knutti and Huber found that greenhouse gases contributed 0.6–1.1 °C to the warming observed since the mid-twentieth century, with the most statistically likely value being a contribution of about 0.85 °C. Around half of that contribution from greenhouse gases — 0.45 °C — was offset by the cooling effects of aerosols. These directly influence Earth's climate by scattering light; they also have indirect climate effects through their interactions with clouds.

The authors calculated a net warming value of around 0.5 °C since the 1950s, which is very close to the actual temperature rise of 0.55 °C observed over that period. Changes in solar radiation — a hypothesis for global warming proffered by many climate sceptics — contributed no more than around 0.07 °C to the recent warming, the study finds.

To test whether recent warming might just be down to a random swing in Earth’s unstable climate — another theory favoured by sceptics — Knutti and Huber conducted a series of control runs of different climate models without including the effects of the energy-budget parameters. But even if climate variability were three times greater than that estimated by state-of-the-art models, it is extremely unlikely to have produced a warming trend as pronounced as that observed in the real world, they found.

“This tightens estimates of past responses,” says Gabriele Hegerl, a climate scientist at the University of Edinburgh, UK, “And it should also lead to predictions of future climate change that are grounded in the kind of changes already being observed.

Qualified scientific consensus overwhelmingly supports anthropogenic climate change 
Anderegg et al 10 [William, Professor of Biology at Stanford University; James W. Prall, Electrical and Computer Engineering, University of Toronto; Jacob Harold, William and Flora Hewlett Foundation; Stephen H. Schneider, Professor of Biology at Stanford University, Senior Fellow at the Woods Institute for the Environment, "Expert credibility in climate change," 5-9, PNAS, vol 107, no 27, http://www.pnas.org/content/107/27/12107.full.pdf+html]

Preliminary reviews of scientiﬁc literature and surveys of climate scientists indicate striking agreement with the primary conclusions of the Intergovernmental Panel on Climate Change (IPCC): anthropogenic greenhouse gases have been responsible for “most” of the “unequivocal” warming of the Earth’s average global temperature over the second half of the 20th century (1–3). Nonetheless, substantial and growing public doubt remains about the anthropogenic cause and scientiﬁc agreement about the role of anthropogenic greenhouse gases in climate change (4, 5). A vocal minority of researchers and other critics contest the conclusions of the mainstream scientiﬁc assessment, frequently citing large numbers of scientists whom they believe support their claims (6–8). This group, often termed climate change skeptics, contrarians, or deniers, has received large amounts of media attention and wields signiﬁcant inﬂuence in the societal debate about climate change impacts and policy (7, 9–14). An extensive literature examines what constitutes expertise or credibility in technical and policy-relevant scientiﬁc research (15). Though our aim is not to expand upon that literature here, we wish to draw upon several important observations from this literature in examining expert credibility in climate change. First, though the degree of contextual, political, epistemological, and cultural inﬂuences in determining who counts as an expert and who is credible remains debated, many scholars acknowledge the need to identify credible experts and account for expert opinion in technical (e.g., science-based) decision-making (15–19). Furthermore, delineating expertise and the relative credibility of claims is critical, especially in areas where it may be difﬁcult for the majority of decision-makers and the lay public to evaluate the full complexities of a technical issue (12, 15). Ultimately, however, societal decisions regarding response to ACC must necessarily include input from many diverse and nonexpert stakeholders. Because the timeline of decision-making is often more rapid than scientiﬁc consensus, examining the landscape of expert opinion can greatly inform such decision-making (15, 19). Here, we examine a metric of climate-speciﬁc expertise and a metric of overall scientiﬁc prominence as two dimensions of expert credibility in two groups of researchers. We provide a broad assessment of the relative credibility of researchers convinced by the evidence (CE) of ACC and those unconvinced by the evidence (UE) of ACC. Our consideration of UE researchers differs from previous work on climate change skeptics and contrarians in that we primarily focus on researchers that have published extensively in the climate ﬁeld, although we consider all skeptics/contrarians that have signed prominent statements concerning ACC (6–8). Such expert analysis can illuminate public and policy discussions about ACC and the extent of consensus in the expert scientiﬁc community. We compiled a database of 1,372 climate researchers based on authorship of scientiﬁc assessment reports and membership on multisignatory statements about ACC (SI Materials and Methods). We tallied the number of climate-relevant publications authored or coauthored by each researcher (deﬁned here as expertise) and counted the number of citations for each of the researcher’s four highest-cited papers (deﬁned here as prominence) using Google Scholar. We then imposed an a priori criterion that a researcher must have authored a minimum of 20 climate publications to be considered a climate researcher, thus reducing the database to 908 researchers. Varying this minimum publication cutoff did not materially alter results (Materials and Methods). We ranked researchers based on the total number of climate publications authored. Though our compiled researcher list is not comprehensive nor designed to be representative of the entire climate science community, we have drawn researchers from the most high-proﬁle reports and public statements about ACC. Therefore, we have likely compiled the strongest and most credentialed researchers in CE and UE groups. Citation and publication analyses must be treated with caution in inferring scientiﬁc credibility, but we suggest that our methods and our expertise and prominence criteria provide conservative, robust, and relevant indicators of relative credibility of CE and UE groups of climate researchers (Materials and Methods). Results and Discussion The UE group comprises only 2% of the top 50 climate researchers as ranked by expertise (number of climate publications), 3% of researchers of the top 100, and 2.5% of the top 200, excluding researchers present in both groups (Materials and Methods). This result closely agrees with expert surveys, indicating that ≈97% of self-identiﬁed actively publishing climate scientists agree with the tenets of ACC (2). Furthermore, this ﬁnding complements direct polling of the climate researcher community, which yields qualitative and self-reported researcher expertise (2). Our ﬁndings capture the added dimension of the distribution of researcher expertise, quantify agreement among the highest expertise climate researchers, and provide an independent assessment of level of scientiﬁc consensus concerning ACC. In addition to the striking difference in number of expert researchers between CE and UE groups, the distribution of expertise of the UE group is far below that of the CE group (Fig. 1). Mean expertise of the UE group was around half (60 publications) that of the CE group (119 publications; Mann–Whitney U test: W = 57,020; P < 10 −14 ), as was median expertise (UE = 34 publications; CE = 84 publications) Furthermore, researchers with fewer than 20 climate publications comprise ≈80% the UE group, as opposed to less than 10% of the CE group. This indicates that the bulk of UE researchers on the most prominent multisignatory statements about climate change have not published extensively in the peer-reviewed climate literature. We examined a subsample of the 50 most-published (highestexpertise) researchers from each group. Such subsampling facilitates comparison of relative expertise between groups (normalizing differences between absolute numbers). This method reveals large differences in relative expertise between CE and UE groups (Fig. 2). Though the top-published researchers in the CE group have an average of 408 climate publications (median = 344), the top UE researchers average only 89 publications (median = 68; Mann– Whitney U test: W = 2,455; P < 10 −15 ). Thus, this suggests that not all experts are equal, and top CE researchers have much stronger expertise in climate science than those in the top UE group. Finally, our prominence criterion provides an independent and approximate estimate of the relative scientiﬁc signiﬁcance of CE and UE publications. Citation analysis complements publication analysis because it can, in general terms, capture the quality and impact of a researcher’s contribution—a critical component to overall scientiﬁc credibility—as opposed to measuring a researcher’s involvement in a ﬁeld, or expertise (Materials and Methods). The citation analysis conducted here further complements the publication analysis because it does not examine solely climate relevant publications and thus captures highly prominent researchers who may not be directly involved with the climate ﬁeld. We examined the top four most-cited papers for each CE and UE researcher with 20 or more climate publications and found immense disparity in scientiﬁc prominence between CE and UE communities (Mann–Whitney U test: W = 50,710; P < 10 −6 ; Fig. 3). CE researchers’ top papers were cited an average of 172 times, compared with 105 times for UE researchers. Because a single, highly cited paper does not establish a highly credible reputation but might instead reﬂect the controversial nature of that paper (often called the single-paper effect), we also considered the average the citation count of the second through fourth most-highly cited papers of each researcher. Results were robust when only these papers were considered (CE mean: 133; UE mean: 84; Mann–Whitney U test: W = 50,492; P < 10 −6 ). Results were robust when all 1,372 researchers, including those with fewer than 20 climate publications, were considered (CE mean: 126; UE mean: 59; Mann–Whitney U test: W = 3.5 × 10 5 ; P < 10 −15 .( Number of citations is an imperfect but useful benchmark for a group’s scientiﬁc prominence (Materials and Methods), and we show here that even considering all (e.g., climate and nonclimate) publications, the UE researcher group has substantially lower prominence than the CE group. We provide a large-scale quantitative assessment of the relative level of agreement, expertise, and prominence in the climate researcher community. We show that the expertise and prominence, two integral components of overall expert credibility, of climate researchers convinced by the evidence of ACC vastly overshadows that of the climate change skeptics and contrarians. This divide is even starker when considering the top researchers in each group. Despite media tendencies to present both sides in ACC debates (9), which can contribute to continued public misunderstanding regarding ACC (7, 11, 12, 14), not all climate researchers are equal in scientiﬁc credibility and expertise in the climate system. 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.

Warming is caused by Carbon Dioxide- it is Anthropogenic 

Schneider 8.  (Dr. Tapio Schneider is a climate scientist and Professor of Environmental Science and Engineering at the California Institute of Technology. 2008. http://www.skeptic.com/reading_room/how-we-know-global-warming-is-real/. HH)
We know approximately how much carbon dioxide is emitted as a result of human activities. Adding up the human sources of carbon dioxide — primarily from fossil fuel burning, cement production, and land use changes (e.g., deforestation) — one finds that only about half the carbon dioxide emitted as a result of human activities has led to an increase in atmospheric concentrations. The other half of the emitted carbon dioxide has been taken up by oceans and the biosphere — where and how exactly is not completely understood: there is a “missing carbon sink.”

Human activities thus can account for the increase in carbon dioxide concentrations. Changes in the isotopic composition of carbon dioxide show that the carbon in the added carbon dioxide derives largely from plant materials, that is, from processes such as burning of biomass or fossil fuels, which are derived from fossil plant materials. Minute changes in the atmospheric concentration of oxygen show that the added carbon dioxide derives from burning of the plant materials. And concentrations of carbon dioxide in the ocean have increased along with the atmospheric concentrations, showing that the increase in atmospheric carbon dioxide concentrations cannot be a result of release from the oceans. All lines of evidence taken together make it unambiguous that the increase in atmospheric carbon dioxide concentrations is human induced and is primarily a result of fossil fuel burning. (Similar reasoning can be evoked for other greenhouse gases, but for some of those, such as methane and nitrous oxide, their sources are not as clear as those of carbon dioxide.)
Humans are the cause of global warming

Morales 7 (To contact the reporter on this story: Alex Morales in Paris at amorales2@bloomberg.net http://www.bloomberg.com/apps/news?pid=newsarchive&sid=aC_5utfAmWlM)
Global warming is ``very likely'' caused by humans, and world temperatures and sea-levels will increase by the end of the century, the United Nations said in its most comprehensive report yet on climate change.

Temperatures are likely to rise by 1.1 to 6.4 degrees Celsius by the end of this century relative to the last, with a probable 2 to 4.5 degree range if carbon dioxide doubles from pre-industrial levels, the UN Intergovernmental Panel on Climate Change said in the report. Sea-level gain over the same period may range from 18 to 59 centimeters (7 to 23 inches). The Bush administration said the human role in climate change is no longer debatable following the report. ``Human activity is contributing to changes in the Earth's climate,'' Energy Secretary Samuel Bodman said at a press conference in Washington. ``That issue is no longer up for debate.'' A key change in the report's language compared with the panel's 2001 document showed there is more certainty that human activity is causing the warming. The report, released to reporters in Paris, puts the probability of the link at more than 90 percent, against the 66 to 90 percent likelihood signaled in 2001.`Clearly we are endangering all species on earth, we are endangering the future of the human race,'' IPCC chairman Rajendra Pachauri said in an interview. ``We are probably beyond the stage where we could have called it urgent. I would say it is immediate,'' he said, referring to the need for governments to reduce emissions. Extreme Weather

The global atmospheric concentration of carbon dioxide (CO2) stood at 379 parts per million in 2005, up from about 280 ppm in 1750, before the industrial revolution, the report said. Amounts of CO2 and methane, another greenhouse gas, exceed ``by far'' the highest in a 650,000-year Antarctic ice-core record.

The report ``puts a full stop behind the questioning of the science underlying the issue of whether humans are causing global warming,'' Achim Steiner, director of the UN Environment Program, said in an interview in Paris. ``This is critical because it allows us to now to shift the attention to what kind of policy responses and international initiatives we need to achieve emissions reductions.''

Scientists have said global warming caused by man-made emissions is responsible for melting glaciers and ice sheets, and increased instances of storms, droughts and floods. Over this century, those effects may be magnified, according to today's report.

Yes Anthropogenic – AT: Solar (UV radiation/cosmic rays)

Solar cycles do not represent the warming trend; only ghgs matter

Archer and Rahmstorf, 10—*a professor of Geophysical sciences at the University of Chicago, has published over 70 scientific papers on a wide range of topics on the carbon cycle and its relation to global warming **professor of Physics of the oceans, and head of the department at the Postdam Institute for Climate Impact Research (David and Stefan, The Climate Crisis: An Introductory Guide to Climate Change, Cambridge University Press, Page 36)

In the past few decades, when the global average temperature of the Earth has been rising, the intensity of the sun has varied according to the solar cycle, but there has been no overall trend in the solar cycle (Figure 2.13). So even if the solar radiative forcing is amplified by some unknown feedback, no trend multiplied by an amplification factor is still no trend. Greenhouse gases are the only positive (warming) radiative forcing agent on our list for the global warming decades. 

Yes Anthropogenic—AT: Volcanoes

Volcanic eruptions only alter the concentration of gases in the stratosphere for a short period of time

Archer and Rahmstorf, 10—*a professor of Geophysical sciences at the University of Chicago, has published over 70 scientific papers on a wide range of topics on the carbon cycle and its relation to global warming **professor of Physics of the oceans, and head of the department at the Postdam Institute for Climate Impact Research (David and Stefan, The Climate Crisis: An Introductory Guide to Climate Change, Cambridge University Press, Page 36)

Volcanic eruptions such as El Chichon (Mexico, 1982) and Pinatubo (Philippines, 1991, Figure 2.14) inject sulfate aerosols into the stratosphere, resulting in a strong but short-term cooling radiative forcing. Prehistoric volcanic eruptions can be documented by measuring the concentrations of sulfate on ice cores. Pinatubo acted to cool the planet for a few decades, but there has not been much climate impact from volcanic activity since then. 

Yes Anthropogenic – AT: Cyclical

Data disproves your natural cycles argument — even if it is true it doesn’t disprove anthropogenic warming now

Wang and Oppenheimer in ‘5

(James, Science Climate and Air Program @ Environmental Defense, and Michael, Prof. Geosciences and International Affairs @ Princeton, “The Latest Myths and Fracts on Global Warming”, http://www.environmentaldefense.org/documents/4418_MythsvFacts_05.pdf)

MYTH #3: Even if Earth has been warming over the past century, it is nothing unusual. For example, temperature reconstructions show that there was a period known as the Medieval Warm Period, roughly from A.D. 1000 to 1400, that was warmer than the 20th century. This means that the global warming we are experi- encing now is part of a natural cycle. FACT: Ten independent scientific studies have all found a large 20th-century warming trend compared to other temperature changes over the past millennium or two. (See Figure 1a.) Some of the studies carefully reconstructed a history of temperatures across the globe over the past 1,000 years or more based on different kinds of records (ice cores, tree rings, historical documents, etc.) The rest of the studies calculated past temperature changes using climate models and an estimate of how climatic factors such as sunlight, volcanic eruptions and greenhouse gases changed over time. Uncertainty exists as to exactly how warm the present is compared to the Medieval Warm Period. Recently, von Storch et al. (2004) argued validly that the method used in some temperature reconstruction studies may underestimate the magnitude of past climate changes; however, the study does not answer the question of how warm the Medieval Warm Period actually was. Further support for the idea of an unusual 20th century warming is provided by a recent temperature reconstruction by Moberg et al. (2005), who consciously avoided the method criticized by von Storch et al. Although hey find that the Medieval Warm Period may have been warmer than previously estimated, they “find no evidence for any earlier periods in the last two millennia with warmer conditions than the post-1990 period—in agreement with previous similar studies.” In contrast to these two studies, a number of papers arguing for a very warm Medieval Warm Period contain serious flaws. These include articles by Willie Soon and Sallie Baliunas, and Stephen McIntyre and Ross McKitrick. See the box on “The ‘hockey stick’ controversy.” But what if future research were to produce results drastically different from the scientific studies to date, indicating with a high degree of certainty that the Medieval Warm Period was warmer than the present? That would have very little impact on the scientific case for a human cause of the current warming; whether or not the Medieval Warm Period was warmer provides only one piece of evidence in deter- mining what is causing the current warming. That there were warmer periods in the past caused by natural factors (such as millions of years ago when tropical species flourished in polar regions) is insufficient reason to assume that the current warming also is natural. In fact, a whole body of studies separate from the ones discussed above have focused on the physical factors potentially responsible for changing the climate over the past 150 years, and they indicate with a high degree of confidence that most of the warming over the past 50 years was caused by human-produced greenhouse gases. (See Myth #7.) The current warming is unlikely to be entirely natural and inevitable. Humanity largely controls how much climate change will unfold over the coming centuries. 

Positive Feedbacks

Positive feedbacks outweigh and are beginning to occur now
Hansen 9—best known for bringing global warming to the world’s attention in the 1980s, when he first testified before Congress. 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, he is frequently called to testify before Congress on climate issues. (James, Storms of My Grandchildren, 2009, Published by Bloomsbury, Pg. 74)

Climate feedbacks interact with inertia. Feedbacks (as discussed in chapter 3) are responses to climate change that can either amplify or diminish the climate change. There is no inherent reason lor our climate to be dominated by amplifying feedbacks. Indeed, on very long time scales important diminishing feedbacks come into play (see chapters 8 and 10).

However, it turns out that amplifying feedbacks are dominant on time scales from decades to hundreds of thousands of years. Water (including water vapor, ice, and snow) plays a big role. A warmer planet has a brighter surface and absorbs less sunlight, mainly because of the high reflectivity of ice and snow surfaces. A warmer planet has more greenhouse gases in the air, especially water vapor, as well as darker vegetated land areas. Dominance of these two amplifying feedbacks, the planet's surface reflectivity and the amount of greenhouse gases in the air, is the reason climate whipsawed between glacial and interglacial states in response to small insolution changes caused by slight perturbations of Earth's orbit. 

Amplifying feedbacks that were expected to occur only slowly have begun to come into play in the past few years. These feedbacks include significant reduction in ice sheets, release of greenhouse gases from melting permafrost and Arctic continental shelves, and movement of climatic zones with resulting changes in vegetation distributions. These feedbacks were not incorporated in most climate simulations, such as those of the Intergovernmental Panel on Climate Change (IPCC). Yet these "slow” feedbacks are already beg ginning to emerge in the real world.

Rats! That is a problem. Climate inertia causes more warming to the in the pipeline. Feedbacks will amplify that warming. So "inertia" was a Trojan horse-it only seemed like a friend. lt lulled us to sleep, and we did not see what was happening. Now we have a situation with big impacts on the horizon-possibly including ice sheet collapse, ecosystem collapse, and species extinction, the dangers of which I will discuss later.

Impact – Extinction 
Extinction
Hansen 12, 5/9, James, http://www.nytimes.com/2012/05/10/opinion/game-over-for-the-climate.html,  “Game Over for the Climate” 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, 7/3, NIlango

GLOBAL warming isn’t a prediction. It is happening. That is why I was so troubled to read a recent interview with President Obama in Rolling Stone in which he said that Canada would exploit the oil in its vast tar sands reserves “regardless of what we do.”. If Canada proceeds, and we do nothing, it will be game over for the climate. Canada’s tar sands, deposits of sand saturated with bitumen, contain twice the amount of carbon dioxide emitted by global oil use in our entire history. If we were to fully exploit this new oil source, and continue to burn our conventional oil, gas andcoal supplies, concentrations of carbon dioxide in the atmosphere eventually would reach levels higher than in the Pliocene era, more than 2.5 million years ago, when sea level was at least 50 feet higher than it is now. That level of heat-trapping gases would assure that the disintegration of the ice sheets would accelerate out of control. Sea levels would rise and destroy coastal cities. Global temperatures would become intolerable. Twenty to 50 percent of the planet’s species would be driven to extinction. Civilization would be at risk. That is the long-term outlook. But near-term, things will be bad enough. Over the next several decades, the Western United States and the semi-arid region from North Dakota to Texas will develop semi-permanent drought, with rain, when it does come, occurring in extreme events with heavy flooding. Economic losses would be incalculable. More and more of the Midwest would be a dust bowl. California’s Central Valley could no longer be irrigated. Food prices would rise to unprecedented levels. If this sounds apocalyptic, it is. This is why we need to reduce emissions dramatically. President Obama has the power not only to deny tar sands oil additional access to Gulf Coast refining, which Canada desires in part for export markets, but also to encourage economic incentives to leave tar sands and other dirty fuels in the ground. The global warming signal is now louder than the noise of random weather, as I predicted would happen by now in the journal Science in 1981. Extremely hot summers have increased noticeably. We can say with high confidence that the recent heat waves in Texas and Russia, and the one in Europe in 2003, which killed tens of thousands, were not natural events — they were caused by human-induced climate change. We have known since the 1800s that carbon dioxide traps heat in the atmosphere. The right amount keeps the climate conducive to human life. But add too much, as we are doing now, and temperatures will inevitably rise too high. This is not the result of natural variability, as some argue. The earth is currently in the part of its long-term orbit cycle where temperatures would normally be cooling. But they are rising — and it’s because we are forcing them higher with fossil fuel emissions. The concentration of carbon dioxide in the atmosphere has risen from 280 parts per million to 393 p.p.m. over the last 150 years. The tar sands contain enough carbon — 240 gigatons — to add 120 p.p.m. Tar shale, a close cousin of tar sands found mainly in the United States, contains at least an additional 300 gigatons of carbon. If we turn to these dirtiest of fuels, instead of finding ways to phase out our addiction to fossil fuels, there is no hope of keeping carbon concentrations below 500 p.p.m. — a level that would, as earth’s history shows, leave our children a climate system that is out of their control. We need to start reducing emissions significantly, not create new ways to increase them. We should impose a gradually rising carbon fee, collected from fossil fuel companies, then distribute 100 percent of the collections to all Americans on a per-capita basis every month. The government would not get a penny. This market-based approach would stimulate innovation, jobs and economic growth, avoid enlarging government or having it pick winners or losers. Most Americans, except the heaviest energy users, would get more back than they paid in increased prices. Not only that, the reduction in oil use resulting from the carbon price would be nearly six times as great as the oil supply from the proposed pipeline from Canada, rendering the pipeline superfluous, according to economic models driven by a slowly rising carbon price. But instead of placing a rising fee on carbon emissions to make fossil fuels pay their true costs, leveling the energy playing field, the world’s governments are forcing the public to subsidize fossil fuels with hundreds of billions of dollars per year. This encourages a frantic stampede to extract every fossil fuel through mountaintop removal, longwall mining, hydraulic fracturing, tar sands and tar shale extraction, and deep ocean and Arctic drilling. President Obama speaks of a “planet in peril,” but he does not provide the leadership needed to change the world’s course. Our leaders must speak candidly to the public — which yearns for open, honest discussion — explaining that our continued technological leadership and economic well-being demand a reasoned change of our energy course. History has shown that the American public can rise to the challenge, but leadership is essential. The science of the situation is clear — it’s time for the politics to follow. This is a plan that can unify conservatives and liberals, environmentalists and business. Every major national science academy in the world has reported that global warming is real, caused mostly by humans, and requires urgent action. The cost of acting goes far higher the longer we wait — we can’t wait any longer to avoid the worst and be judged immoral by coming generations.

Warming will lead to the 6th mass extinction, killing all life on earth

Takvera 12, 1.21, Takver, http://www.indybay.org/newsitems/2012/01/21/18705277.php, special climate journalist for Indybay, 7.3, NIlango
Scientists meeting at the University of Copenhagen have warned that biodiversity is declining rapidly throughout the world, describing the loss of species as the 6th mass extinction event on the earth. The world is losing species at a rate that is 100 to 1000 times faster than the natural extinction rate, with the challenges of conserving the world's species larger than mitigating the negative effects of global climate change. The scientists and policymakers met last week in Copenhagen to discuss how to organise the future UN Intergovernmental Panel for Biodiversity and Ecosystem Services (IPBES) - an equivalent to the UN panel on climate change (IPCC). The conference was arranged and hosted in cooperation with the Danish Ministry of Environment and took place at the University of Copenhagen, where more than 100 scientists and decision makers, primarily from EU countries were gathered. The conference concluded that dealing with the biodiversity crisis requires political will and needs to be based on a solid scientific knowledge for action to be taken to ensure a safe future for the planet. It is estimated that about 30,000 species go extinct each year, some three species per hour. This is not a new crisis. The World Conservation Union in 2004 reported on the Escalating global species extinction crisis. Two recent scientific papers have emphasised that Climate change and habitat loss threaten biodiversity, extinction rate underestimated. The oceans are also in imminent peril with Marine Extinction looming with Ocean Acidification increasing, with marine scientists warning in June 2011 that the Oceans at high risk of unprecedented Marine extinction, including Extinction of coral reefecosystems. Five previous mass extinctions have occurred in the planet's history, the last time being 65 million years ago - the end of the age of dinosaurs. These previous extinction events were driven by global changes in climate and in atmospheric chemistry, impacts by asteroids and volcanism. The present event, the 6th mass extinction, is driven by a competition for resources between one species on the planet – humans – and all others. Accelerating habitat degredation and loss is the primary process. The process is worsened by the ongoing human-induced climate change which particularly impacts fragmented ecosystems. Human population is basically overpopulating the planet and driving species to extinction through destruction of native habitat and landuse conversion to industrial scale agriculture. Kevin J Gaston in a 2005 paper on Biodiversity and extinction: species and people (PDF) detailed that "The most important agent of change in the spatial patterns of much of biodiversity at present is ultimately the size, growth and resource demands of the human population...giving rise to levels of global species extinction largely unprecedented outside periods of mass extinction." Researchers have found that bird species most at risk are predominantly narrow-ranged and endemic to the tropics, where species have small ranges and are imperiled by human land use conversions. Most of these species are currently not recognized as imperiled. "Land conversion and climate change have already had significant impacts on biodiversity and associated ecosystem services. Using future land-cover projections from the recently completed Millennium Ecosystem Assessment, we found that 950–1,800 of the world's 8,750 species of land birds could be imperiled by climate change and land conversion by the year 2100." says the research paper on Projected Impacts of Climate and Land-Use Change on the Global Diversity of Birds published in PLoS Biology in June 2007. Another recent multi-author study has found that preservation of plant biodiversity provides a crucial buffer to negative effects of climate change and desertification in drylands. This is important as Dryland ecosystems cover 41% of the land surface of the Earth and support 38% of the human population. Scientists have recently calculated the velocity of climate change to be 27.3 km/decade on land, and 21.7 km/decade in the ocean. This rate of movement of thermal climate envelopes poses problems for species facing a high speed migration, or a difficult and abrupt adaptation or extinction. For terrestrial species this involves migration polewards or to a greater altitude. For species that live on the top of mountains, ecosystem islands in the sky, they face a grim future of adapting to a warmer environment or extinction as they compete with species moving up from lower altitudes. Species from the tropics with small ranges are particularly threatened. Professor Carsten Rahbek, Director for the Center for Macroecology, Evolution and Climate, University of Copenhagen said "The biodiversity crisis – i.e. the rapid loss of species and the rapid degradation of ecosystems – is probably a greater threat than global climate change to the stability and prosperous future of mankind on Earth. There is a need for scientists, politicians and government authorities to closely collaborate if we are to solve this crisis. This makes the need to establish IPBES very urgent, which may happen at a UN meeting in Panama City in April."

Warming guarantees multiple positive feedbacks triggering extinction ---- adaptation cannot solve

Tickell, 8  (Oliver, Climate Researcher, The Gaurdian, “On a planet 4C hotter, all we can prepare for is extinction”, http://www.guardian.co.uk/commentisfree/2008/aug/11/climatechange)

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. 

Impact – Biodiversity 

Warming is a key trigger for mass species loss ---- accelerates other causes

Hansen 8 (James, Director @ NASA Goddard Institute for Space Studies and Adjunct Prof. Earth and Env. Sci. @ Columbia U. Earth Institute, “Tipping Point: Perspective of a Climatologist”, http://pubs.giss.nasa.gov/docs/2008/2008_Hansen_1.pdf)

The warming that has already occurred, the positive feedbacks that have been set in motion, and the additional warming in the pipeline together have brought us to the precipice of a planetary tipping point. We are at the tipping point because the climate state includes large, ready positive feedbacks provided by the Arctic sea ice, the West Antarctic ice sheet, and much of Greenland’s ice. Little additional forcing is needed to trigger these feedbacks and magnify global warming. If we go over the edge, we will transition to an environment far outside the range that has been experienced by humanity, and there will be no return within any foreseeable future generation. Casualties would include more than the loss of indigenous ways of life in the Arctic and swamping of coastal cities. An intensified hydrologic cycle will produce both greater floods and greater droughts. In the US, the semiarid states from central Texas through Oklahoma and both Dakotas would become more drought-prone and ill suited for agriculture, people, and current wildlife. Africa would see a great expansion of dry areas, particularly southern Africa. Large populations in Asia and South America would lose their primary dry season freshwater source as glaciers disappear. A major casualty in all this will be wildlife. State of the Wild Climate change is emerging while the wild is stressed by other pressures— habitat loss, overhunting, pollution, and invasive species—and it will magnify these stresses. Species will respond to warming at differing paces, affecting many others through the web of ecological interactions. Phenological events, which are timed events in the life cycle that are usually tied to seasons, may be disrupted. Examples of phenological events include when leaves and flowers emerge and when animals depart for migration, breed, or hibernate. If species depend on each other during those times—for pollination or food— the pace at which they respond to warmer weather or precipitation changes may cause unraveling, cascading effects within ecosystems. Animals and plants respond to climate changes by expanding, contracting, or shifting their ranges. Isotherms, lines of a specific average temperature, are moving poleward by approximately thirty-five miles (56 km) per decade, meaning many species ranges may in turn shift at that pace.4 Some already are: the red fox is moving into Arctic fox territory, and ecologists have observed that 943 species across all taxa and ecosystems have exhibited measurable changes in their phenologies and/or distribution over the past several decades.5 However, their potential routes and habitat will be limited by geographic or human-made obstacles, and other species’ territories. Continued business-as-usual greenhouse gas emissions threaten many ecosystems, which together form the fabric of life on Earth and provide a wide range of services to humanity. Some species face extinction. The following examples represent a handful. Of particular concern are polar species, because they are being pushed off the planet. In Antarctica, Adelie and emperor penguins are in decline, as shrinking sea ice has reduced the abundance of krill, their food source.6 Arctic polar bears already contend with melting sea ice, from which they hunt seals in colder months. As sea ice recedes earlier each year, populations of polar bears in Canada have declined by about 20 percent, with the weight of females and the number of surviving cubs decreasing a similar amount. As of this writing, the US Fish and Wildlife Service is still considering protecting polar bears, but only after it was taken to court for failure to act on the mounting evidence that polar bears will suffer greatly due to global warming. 7 Life in many biologically diverse alpine regions is similarly in danger of being pushed off the planet. When a given temperature range moves up a mountain, the area with those climatic conditions becomes smaller and rockier, and the air thinner, resulting in a struggle for survival for some alpine species. In the Southwest US, the endemic Mount Graham red squirrel survives on a single Arizona mountain, an “island in the sky,” an isolated green spot in the desert. The squirrels, protected as an endangered species, had rebounded to a population of over 500, but their numbers have since declined to between 100 and 200 animals.8 Loss of the red squirrel will alter the forest because its middens are a source of food and habitat for chipmunks, voles, and mice. A new stress on Graham red squirrels is climatic: increased heat, drought, and fires. Heat-stressed forests are vulnerable to prolonged beetle infestation and catastrophic fires. Rainfall still occurs, but it is erratic and heavy, and dry periods are more intense. The resulting forest fires burn hotter, and the lower reaches of the forest cannot recover. In the marine world, loggerhead turtles are also suffering. These great creatures return to beaches every two to three years to bury a clutch of eggs. Hatchlings emerge after two months and head precariously to the sea to face a myriad of predators. Years of conservation efforts to protect loggerhead turtles on their largest nesting area in the US, stretching over 20 miles of Florida coastline, seemed to be stabilizing the South Florida subpopulation. 9 Now climate change places a new stress on these turtles. Florida beaches are increasingly lined with sea walls to protect against rising seas and storms. Sandy beaches seaward of the walls are limited and may be lost if the sea level rises substantially. Some creatures seem more adaptable to climate change. The armadillo, a prehistoric critter that has been around for over 50 million years, is likely to extend its range northward in the US. But the underlying cause of the climatic threat to the Graham red squirrel and other species—from grizzlies, whose springtime food sources may shift, to the isolated snow vole in the mountains of southern Spain—is “business-as-usual” use of fossil fuels. Predicted warming of several degrees Celsius would surely cause mass extinctions. Prior major warmings in Earth’s history, the most recent occurring 55 million years ago with the release of large amounts of Arctic methane hydrates,10 resulted in the extinction of half or more of the species then on the planet.

Impact – Economy

Warming will tank the global economy

Brown 8 (Lester, President @ Earth Policy Institute, “Plan B 3.0: Mobilizing to Save Civilization”, p. 64)
As the climate changes, more extreme weather events are expected. Andrew Dlugolecki, a consultant on climate change and its effects on financial institutions, notes that damage from atmospherically related events has increased by roughly 10 percent a year. “If such an increase were to continue indefinitely,” he notes, “by 2065 storm damage would exceed the gross world product. The world obviously would face bankruptcy long before then.” Few double-digit annual growth trends continue for several decades, but Dlugolecki’s basic point is that climate change can be destructive, disruptive, and very costly.69 If we allow the climate to spin out of our control, we risk huge financial costs. In a late 2006 report, former World Bank chief economist Nicholas Stern projected that the long-term costs of climate change could exceed 20 percent of gross world product (GWP). By comparison, the near-term costs of cutting greenhouse gas emissions to stabilize climate, which Stern estimates at 1 percent of GWP, would be a bargain.70 

Warming will cause economic collapse ---- action now prevents 2.5 trillion in losses

Strom in ‘7

(Robert, Prof. Emeritus Planetary Sciences @ U. Arizona and Former Dir. Space Imagery Center of NASA, “Hot House: Global Climate Change and the Human Condition”, Online: SpringerLink, p. 219)

A new 700-page report by Sir Nicholas Stern (Stern, 2006), chief of the British economic service and a former chief economist of the World Bank, evaluated scientific estimates of the consequences of global warming from an economic perspective. The basic finding was that, unless checked, global warming will have a devastating effect on the world economy. The costs related to global warming could consume as much as 20% of the world's gross domestic product (GDP). These economic costs would be on a scale similar to the economic Great Depression and World Wars I and II during the early part of the 20th century. The big difference is that in the 1930s the world population was only about 2 billion compared with about 8 billion when these global warming consequences start occurring. The estimated cost of cutting greenhouse gases to mitigate the problem is about 1 % of the global GDP, a small price to pay. In other words, it would cost only 1% of the world GDP to be 20% richer than we otherwise would be. In fact, ifyou take the present value of the benefits over the coming years of taking action to stabilize greenhouse gases by 2050, and then deduct the costs, you actually gain a "profit" of about $2.5 trillion.

Impact – Ocean
Global warming leads to ocean depletion- that’s an extinction scenario

IANS 10, 6.20, main Australian news service, http://www.sify.com/news/could-unbridled-climate-changes-lead-to-human-extinction-news-international-kgtrOhdaahc.html, 7/3, NIlango
Scientists have sounded alarm bells about how growing concentrations of greenhouse gases are driving irreversible and dramatic changes in the way the oceans function, providing evidence that humankind could well be on the way to the next great extinction. 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.
Warming causes acidification – leads to massive marine die-off that causes human extinction

Romm 10 [Dr. Joseph Romm is the editor of Climate Progress and a Senior Fellow at the American Progress, Acting Assistant Secretary of Energy for Energy Efficiency and Renewable Energy during the Clinton Administration, PhD in Physics from MIT, “Nature Geoscience study: Oceans are acidifying 10 times faster today than 55 million years ago when a mass extinction of marine species occurred” http://climateprogress.org/2010/02/18/ocean-acidification-study-mass-extinction-of-marine-life-nature-geoscience/#more-19529]
Marine life face some of the worst impacts.  We now know that global warming is “capable of wrecking the marine ecosystem and depriving future generations of the harvest of the seas” (see 2009 Nature Geoscience study concludes ocean dead zones “devoid of fish and seafood” are poised to expand and “remain for thousands of years”).  The acidification of the ocean in particular is a grave threat  — for links to primary sources and recent studies, see “Imagine a World without Fish: Deadly ocean acidification — hard to deny, harder to geo-engineer, but not hard to stop” (and below).  A new Nature Geoscience study, “Past constraints on the vulnerability of marine calcifiers to massive carbon dioxide release” (subs. req’d) provides a truly ominous warning.  The release from the researchers at the University of Bristol is “Rate of ocean acidification the fastest in 65 million years.”  I am reprinting below a piece by award-winning science journalist Carl Zimmer published this week by Yale environment360, which explains ocean acidification and what this important study says:      The JOIDES Resolution looks like a bizarre hybrid of an oil rig and a cargo ship. It is, in fact, a research vessel that ocean scientists use to dig up sediment from the sea floor. In 2003, on a voyage to the southeastern Atlantic, scientists aboard the JOIDES Resolution brought up a particularly striking haul.      They had drilled down into sediment that had formed on the sea floor over the course of millions of years. The oldest sediment in the drill was white. It had been formed by the calcium carbonate shells of single-celled organisms — the same kind of material that makes up the White Cliffs of Dover. But when the scientists examined the sediment that had formed 55 million years ago, the color changed in a geological blink of an eye.      “In the middle of this white sediment, there’s this big plug of red clay,” says Andy Ridgwell, an earth scientist at the University of Bristol.      In other words, the vast clouds of shelled creatures in the deep oceans had virtually disappeared. Many scientists now agree that this change was caused by a drastic drop of the ocean’s pH level. The seawater became so corrosive that it ate away at the shells, along with other species with calcium carbonate in their bodies. It took hundreds of thousands of years for the oceans to recover from this crisis, and for the sea floor to turn from red back to white.      The clay that the crew of the JOIDES Resolution dredged up may be an ominous warning of what the future has in store. By spewing carbon dioxide into the air, we are now once again making the oceans more acidic.      Today, Ridgwell and Daniela Schmidt, also of the University of Bristol, are publishing a study in the journal Nature Geoscience, comparing what happened in the oceans 55 million years ago to what the oceans are      experiencing today. Their research supports what other researchers have long suspected: The acidification of the ocean today is bigger and faster than anything geologists can find in the fossil record over the past 65 million years. Indeed, its speed and strength — Ridgwell estimate that current ocean acidification is taking place at ten times the rate that preceded the mass extinction 55 million years ago — may spell doom for many marine species, particularly ones that live in the deep ocean.      “This is an almost unprecedented geological event,” says Ridgwell.      When we humans burn fossil fuels, we pump carbon dioxide into the atmosphere, where the gas traps heat. But much of that carbon dioxide does not stay in the air. Instead, it gets sucked into the oceans. If not for the oceans, climate scientists believe that the planet would be much warmer than it is today. Even with the oceans’ massive uptake of CO2, the past decade was still the warmest since modern record-keeping began. But storing carbon dioxide in the oceans may come at a steep cost: It changes the chemistry of seawater.      At the ocean’s surface, seawater typically has a pH of about 8 to 8.3 pH units. For comparison, the pH of pure water is 7, and stomach acid is around 2. The pH level of a liquid is determined by how many positively charged hydrogen atoms are floating around in it. The more hydrogen ions, the lower the pH. When carbon dioxide enters the ocean, it lowers the pH by reacting with water.      The carbon dioxide we have put into the atmosphere since the Industrial Revolution has lowered the ocean pH level by .1. That may seem tiny, but it’s not. The pH scale is logarithmic, meaning that there are 10 times more hydrogen ions in a pH 5 liquid than one at pH 6, and 100 times more than pH 7. As a result, a drop of just .1 pH units means that the concentration of hydrogen ions in the ocean has gone up by about 30 percent in the past two centuries.      To see how ocean acidification is going to affect life in the ocean, scientists have run laboratory experiments in which they rear organisms at different pH levels. The results have been worrying — particularly for species that build skeletons out of calcium carbonate, such as corals and amoeba-like organisms called foraminifera. The extra hydrogen in low-pH seawater reacts with calcium carbonate, turning it into other compounds that animals can’t use to build their shells.      These results are worrisome, not just for the particular species the scientists study, but for the ecosystems in which they live. Some of these vulnerable species are crucial for entire ecosystems in the ocean. Small shell-building organisms are food for invertebrates, such as mollusks and small fish, which in turn are food for larger predators. Coral reefs create an underwater rain forest, cradling a quarter of the ocean’s biodiversity.      But on their own, lab experiments lasting for a few days or weeks may not tell scientists how ocean acidification will affect the entire planet. “It’s not obvious what these mean in the real world,” says Ridgwell.      One way to get more information is to look at the history of the oceans themselves, which is what Ridgwell and Schmidt have done in their new study. At first glance, that history might suggest we have nothing to worry about. A hundred million years ago, there was over five times more carbon dioxide in the atmosphere and the ocean was .8 pH units lower. Yet there was plenty of calcium carbonate for foraminifera and other species. It was during this period, in fact, that shell-building marine organisms produced the limestone formations that would eventually become the White Cliffs of Dover.      But there’s a crucial difference between the Earth 100 million years ago and today. Back then, carbon dioxide concentrations changed very slowly over millions of years. Those slow changes triggered other slow changes in the Earth’s chemistry. For example, as the planet warmed from more carbon dioxide, the increased rainfall carried more minerals from the mountains into the ocean, where they could alter the chemistry of the sea water. Even at low pH, the ocean contains enough dissolved calcium carbonate for corals and other species to survive.      Today, however, we are flooding the atmosphere with carbon dioxide at a rate rarely seen in the history of our planet. The planet’s weathering feedbacks won’t be able to compensate for the sudden drop in pH for hundreds of thousands of years.      Scientists have been scouring the fossil record for periods of history that might offer clues to how the planet will respond to the current carbon jolt. They’ve found that 55 million years ago, the Earth went through a similar change. Lee Kump of Penn State and his colleagues have estimated that roughly 6.8 trillion tons of carbon entered the Earth’s atmosphere over about 10,000 years.      Nobody can say for sure what unleashed all that carbon, but it appeared to have had a drastic effect on the climate. Temperatures rose between 5 and 9 degrees Celsius (9 to 16 Fahrenheit). Many deep-water species became extinct, possibly as the pH of the deep ocean became too low for them to survive.      But this ancient catastrophe (known as the Paleocene-Eocene thermal maximum, or PETM) was not a perfect prequel to what’s happening on Earth today. The temperature was warmer before the carbon bomb went off, and the pH of the oceans was lower. The arrangement of the continents was also different. The winds blew in different patterns as a result, driving the oceans in different directions. All these factors make a big difference on the effect of ocean acidification. For example, the effect that low pH has on skeleton-building organisms depends on the pressure and temperature of the ocean. Below a certain depth in the ocean, the water becomes so cold and the pressure so high that there’s no calcium carbonate left for shell-building organisms. That threshold is known as the saturation horizon.      To make a meaningful comparison between the PETM and today, Ridgwell and Schmidt built large-scale simulations of the ocean at both points of time. They created a virtual version of the Earth 55 million years ago and let the simulation run until it reached a stable state. The pH level of their simulated ocean fell within the range of estimates of the pH of the actual ocean 55 millions years ago. They then built a version of the modern Earth, with today’s arrangements of continents, average temperature, and other variables. They let the modern world reach a stable state and then checked the pH of the ocean. Once again, it matched the real pH found in the oceans today.      Ridgwell and Schmidt then jolted both of these simulated oceans with massive injections of carbon dioxide. They added 6.8 trillion tons of carbon over 10,000 years to their PETM world. Using conservative projections of future carbon emissions, they added 2.1 trillion tons of carbon over just a few centuries to their modern world. Ridgwell and Schmidt then used the model to estimate how easily carbonate would dissolve at different depths of the ocean.      The results were strikingly different. Ridgwell and Schmidt found that ocean acidification is happening about ten times faster today than it did 55 million years ago. And while the saturation horizon rose to 1,500 meters 55 million years ago, it will lurch up to 550 meters on average by 2150, according to the model.      The PETM was powerful enough to trigger widespread extinctions in the deep oceans. Today’s faster, bigger changes to the ocean may well bring a new wave of extinctions. Paleontologists haven’t found signs of major extinctions of corals or other carbonate-based species in surface waters around PETM. But since today’s ocean acidification is so much stronger, it may affect life in shallow water as well. “We can’t say things for sure about impacts on ecosystems, but there is a lot of cause for concern,” says Ridgwell.      Ellen Thomas, a paleoceanographer at Yale University, says that the new paper “is highly significant to our ideas on ocean acidification.” But she points out that life in the ocean was buffeted by more than just a falling pH. “I’m not convinced it’s the whole answer,” she says. The ocean’s temperature rose and oxygen levels dropped. Together, all these changes had complex effects on the ocean’s biology 55 million years ago. Scientists now have to determine what sort of combined effect they will have on the ocean in the future.      Our carbon-fueled civilization is affecting life everywhere on Earth, according to the work of scientists like Ridgwell — even life that dwells thousands of feet underwater. “The reach of our actions can really be quite global,” says Ridgwell. It’s entirely possible that the ocean sediments that form in the next few centuries will change from the white of calcium carbonate back to red clay, as ocean acidification wipes out deep-sea ecosystems.      “It will give people hundreds of millions of years from now something to identify our civilization by,” says Ridgwell.  And for completeness’ sake, here’s more background on ocean acidification (which regular CP readers can skip).   You can watch NOAA administrator Lubchenco give a demonstration of the science of ocean acidification.  Ocean acidification must be a core climate message, since it is hard to deny and impervious to the delusion that geoengineering is the silver bullet.  Indeed, a major 2009 study GRL study, “Sensitivity of ocean acidification to geoengineered climate stabilization” (subs. req’d), concluded:      The results of this paper support the view that climate engineering will not resolve the problem of ocean acidification, and that therefore deep and rapid cuts in CO2 emissions are likely to be the most effective strategy to avoid environmental damage from future ocean acidification.  If you want to understand ocean acidification better, see this BBC story, which explains:      Man-made pollution is raising ocean acidity at least 10 times faster than previously thought, a study says.  Or see this Science magazine study, “Evidence for Upwelling of Corrosive “Acidified” Water onto the Continental Shelf” (subs. req’), which found      Our results show for the first time that a large section of the North American continental shelf is impacted by ocean acidification. Other continental shelf regions may also be impacted where anthropogenic CO2-enriched water is being upwelled onto the shelf.  Or listen to the Australia’s ARC Centre of Excellence for Coral Reef Studies, which warns:      The world’s oceans are becoming more acid, with potentially devastating consequences for corals and the marine organisms that build reefs and provide much of the Earth’s breathable oxygen.      The acidity is caused by the gradual buildup of carbon dioxide (CO2) in the atmosphere, dissolving into the oceans. Scientists fear it could be lethal for animals with chalky skeletons which make up more than a third of the planet’s marine life….      Corals and plankton with chalky skeletons are at the base of the marine food web. They rely on sea water saturated with calcium carbonate to form their skeletons. However, as acidity intensifies, the saturation declines, making it harder for the animals to form their skeletal structures (calcify).      “Analysis of coral cores shows a steady drop in calcification over the last 20 years,” says Professor Ove Hoegh-Guldberg of CoECRS and the University of Queensland. “There’s not much debate about how it happens: put more CO2 into the air above and it dissolves into the oceans.      “When CO2 levels in the atmosphere reach about 500 parts per million, you put calcification out of business in the oceans.” (Atmospheric CO2 levels are presently 385 ppm, up from 305 in 1960.)  I’d like to see an analysis of what happens when you get to 850 to 1000+ ppm because that is where we’re headed (see U.S. media largely ignores latest warning from climate scientists: “Recent observations confirm … the worst-case IPCC scenario trajectories (or even worse) are being realised” — 1000 ppm).  In June, dozens of Academies of Science, including ours and China’s, issued a joint statement on ocean acidification, warned “Marine food supplies are likely to be reduced with significant implications for food production and security in regions dependent on fish protein, and human health and wellbeing” and “Ocean acidification is irreversible on timescales of at least tens of thousands of years.”  They conclude:      Ocean acidification is a direct consequence of increasing atmospheric CO2 concentrations. To avoid substantial damage to ocean ecosystems, deep and rapid reductions of global CO2 emissions by at least 50% by 2050, and much more thereafter are needed.      We, the academies of science working through the InterAcademy Panel on International Issues (IAP), call on world leaders to:      • Acknowledge that ocean acidification is a direct and real consequence of increasing atmospheric CO2 concentrations, is already having an effect at current concentrations, and is likely to cause grave harm to important marine ecosystems as CO2 concentrations reach 450 ppm and above;      • Recognise that reducing the build up of CO2 in the atmosphere is the only practicable solution to mitigating ocean acidification;      • Within the context of the UNFCCC negotiations in the run up to Copenhagen 2009, recognise the direct threats posed by increasing atmospheric CO2 emissions to the oceans and therefore society, and take action to mitigate this threat;      • Implement action to reduce global CO2 emissions by at least 50% of 1990 levels by 2050 and continue to reduce them thereafter.  If we want to save life in the oceans — and save ourselves, since we depend on that life — the time to start slashing carbon dioxide emissions is now.

Impact – Proliferation

Warming causes rapid global proliferation that threatens accidents and war

Podesta and Ogden 2007 

[John is president and CEO of Center for American Progress and former chief of staff for President Clinton and Peter is the senior national security analyst for the Center for American Progress, “Security Implications of Climate Scenario 1” CSIS, November, p. 55, http://www.csis.org/media/csis/pubs/071105_ageofconsequences.pdf]

The EIA projects a slight decline in the installed nuclear capacity of OECD countries by 2030, but rapid growth in the nuclear sectors of non-OECD countries such as China.246 Two of the factors that drive the use of nuclear power are high fossil fuel prices and energy insecurity. As we have seen, climate change will contribute to both. There is a risk of proliferation associated with this fast expansion of nuclear power. The development of nuclear power capabilities and the associated facilities for the manufacturing and production of nuclear fuels could bring many more countries to the brink of nuclear weapon status. There is also a smaller risk that commercial fuel cycle technology will be transferred to a country that is interested in developing a clandestine nuclear weapons program (as has occurred in Iran). Approximately a dozen countries in the Middle East and North Africa have recently sought the International Atomic Energy Agency’s assistance in developing nuclear energy programs.247 Political insecurity coupled with the increased availability of nuclear fuel cycle technology may lead these countries over time to pursue nuclear weapons programs as well. There is also a risk that a Sunni Arab country will receive assistance from scientists or government officials from Pakistan, the only Sunni state that already possesses nuclear weapons. In addition, non-nuclear Bangladesh could be tempted to pursue such a program if climate change destabilizes the region and its relations with its nuclear neighbor, India, deteriorate further. Furthermore, rapid nuclear expansion heightens the risk of a nuclear accident. In addition to the local health and environmental consequences, a large-scale accident anywhere in the world could provoke a global backlash against nuclear power. This would increase the economic burden of limiting carbon emissions by forcing countries to switch to more expensive alternatives and could cause countries to reconsider any carbon reduction policies in place.

Impact – Water Wars

Warming causes massive droughts ---- puts millions at risk and leads to water wars

Washington Post in ‘7

(Doug Struck, “Warming Will Exacerbate Global Water Conflicts”, 8-20, http://www.washingtonpost.com/wp-dyn/content/article/2007/08/19/AR2007081900967.html)

As global warming heats the planet, there will be more desperate measures. The climate will be wetter in some places, drier in others. Changing weather patterns will leave millions of people without dependable supplies of water for drinking, irrigation and power, a growing stack of studies conclude.    At Stanford University, 170 miles away, Stephen Schneider, editor of the journal Climatic Change and a lead author for the authoritative Intergovernmental Panel on Climate Change (IPCC), pours himself a cup of tea and says the future is clear.    "As the air gets warmer, there will be more water in the atmosphere. That's settled science," he said. But where, and when, it comes down is the big uncertainty.    "You are going to intensify the hydrologic cycle. Where the atmosphere is configured to have high pressure and droughts, global warming will mean long, dry periods. Where the atmosphere is configured to be wet, you will get more rain, more gully washers.    "Global warming will intensify drought," he says. "And it will intensify floods."    According to the IPCC, that means a drying out of areas such as southern Europe, the Mideast, North Africa, South Australia, Patagonia and the U.S. Southwest.    These will not be small droughts. Richard Seager, a senior researcher at Lamont-Doherty Earth Observatory of Columbia University, looked at 19 computer models of the future under current global warming trends. He found remarkable consistency: Sometime before 2050, the models predicted, the Southwest will be gripped in a dry spell akin to the Great Dust Bowl drought that lasted through most of the 1930s.    The spacing of tree rings suggests there have been numerous periods of drought going back to A.D. 800, he said. But, "mechanistically, this is different. These projections clearly come from a warming forced by rising greenhouse gases."      Farmers in the Central Valley, where a quilt of lush, green orchards on brown hills displays the alchemy of irrigation, want to believe this is a passing dry spell. They thought a wet 2006 ended a seven-year drought, but this year is one of the driest on record. For the first time, state water authorities shut off irrigation pumps to large parts of the valley, forcing farmers to dig wells.    Farther south and east, the once-mighty Colorado River is looking sickly, siphoned by seven states before dribbling into Mexico. Its reservoirs, Lake Mead and Lake Powell, are drying, leaving accusatory rings on the shorelines and imperiling river-rafting companies.    Seager predicts that drought will prompt dislocations similar to those of the Dust Bowl. "It will certainly cause movements of people. For example, as Mexico dries out, there will be migration from rural areas to cities and then the U.S.," he said. "There is an emerging situation of climate refugees."    Global warming threatens water supplies in other ways. Much of the world's fresh water is in glaciers atop mountains. They act as mammoth storehouses. In wet or cold seasons, the glaciers grow with snow. In dry and hot seasons, the edges slowly melt, gently feeding streams and rivers. Farms below are dependent on that meltwater; huge cities have grown up on the belief the mountains will always give them drinking water; hydroelectric dams rely on the flow to generate power.    But the atmosphere's temperature is rising fastest at high altitudes. The glaciers are melting, initially increasing the runoff, but gradually getting smaller and smaller. Soon, many will disappear.    At the edge of the Quelccaya Glacier, the largest ice cap in the Peruvian Andes, Ohio State University researcher Lonnie Thompson sat in a cold tent at a rarified 17,000 feet. He has spent more time in the oxygen-thin "death zone" atop mountains than any other scientist, drilling ice cores and measuring glaciers. He has watched the Quelccaya Glacier shrink by 30 percent in 33 years.    Down the mountain, a multitude of rivulets seep from the edge of Quelccaya to irrigate crops of maize, the water flowing through irrigation canals built by the Incas. Even farther downstream, the runoff helps feed the giant capital, Lima, another city built in a desert.    "What do you think is going to happen when this stops?" Thompson mused of the water. "Do you think all the people below will just sit there? No. It's crazy to think they won't go anywhere. And what do you think will happen when they go to places where people already live?"    The potential for conflict is more than theoretical. Turkey, Syria and Iraq bristle over the Euphrates and Tigris rivers. Sudan, Ethiopia and Egypt trade threats over the Nile. The United Nations has said water scarcity is behind the bloody wars in Sudan's Darfur region. In Somalia, drought has spawned warlords and armies.    Already, the World Health Organization says, 1 billion people lack access to potable water. In northern China, retreating glaciers and shrinking wetlands that feed the Yangtze River prompted researchers to warn that water supplies for hundreds of millions of people may be at risk.  

AT: Climate Models Flawed
Climate models improving to include more sophisticated variables such as clouds

Pittock, 10—led the Climate Impact Group in CSIRO until his retirement in 1999. He contributed to or was the lead author of all four major reports of the Intergovernmental Panel on Climate Change. He was awarded a Public Service Medal in 1999 and is CSIRO Honorary Fellow. (Barrie, Climate Change: The Science, Impacts, and Solutions, 2010, pg. 54)

Climate models have been tested and improved quite systematically over time. There are many ways of doing this. One is to closely compare simulated present climates with observations. Climate modellers often judge models by how well they do in reproducing observations, but until recently this has mainly been by testing outputs from models against observations for simple variables such as surface temperature and rainfall. However, this process can be circular in that climate models, with all their simplifications (for example in how they represent complex processes like cumulus convection, sea-ice distribution or air-sea exchange of heat and moisture) can be adjusted, or "˜tuned', to give the right answers, sometimes by making compensating errors. Such errors might then lead to serious differences from reality in some other variable not included in the tests. Comparing simulated outputs tor many more variables, some of which were not used to tune the models, now checks this. Other tests used include how well the climate models simulate variations in climate over the daily cycle, for example daily maximum and minimum temperatures, or depth of the well-mixed surface layer of the atmosphere. Changes in average cloud cover and rainfall with time of day are other more sophisticated variables that are sometimes tested. Related tests involve calculating in the models variables that can be compared with satellite observations, such as cloud cover and energy radiated back to space from the top of the atmosphere. Until recently many climate models have not done very well on some of these tests, but they are improving."� To test longer time-scale variations, tests are made of how well climate models simulate the annual cycle of the seasons. Different test locations from those the model builders may have looked at when building their models are often used. For example, how well does an Australian climate model perform over Europe, or a European model perform over Africa?

A popular test is to use a climate model with observed boundary layer conditions, for example sea-surface temperatures in an atmospheric global climate model, to simulate year-to-year variations such as a year with a strong monsoon over India versus a year with a weak monsoon. Similarly, tests are made of how well a climate model reproduces the natural variations in a complex weather pattern such as the El Nino-Southern Oscillation (ENSO), which is important in year-to-year variations in climate. ENSO is a variation in oceanic and atmospheric circulation, mainly across the tropical Pacific Ocean, but has effects in many other parts of the world. Getting ENSO right is an important test, and it is only recently that some AOGCMs have done well with this test.
1% Risk Outweighs

Even 1% risk justifies action ---- the consequences are too big

Strom in ‘7

(Robert, Prof. Emeritus Planetary Sciences @ U. Arizona and Former Dir. Space Imagery Center of NASA, “Hot House: Global Climate Change and the Human Condition”, Online: SpringerLink, p. 246)

Keep in mind that the current consequences of global warming discussed in previous chapters are the result of a global average temperature increase of only 0.5 'C above the 1951-1980 average, and these consequences are beginning to accelerate. Think about what is in store for us when the average global temperature is 1 °C higher than today. That is already in the pipeline, and there is nothing we can do to prevent it. We can only plan strategies for dealing with the expected consequences, and reduce our greenhouse gas emissions by about 60% as soon as possible to ensure that we don't experience even higher temperatures. There is also the danger of eventually triggering an abrupt climate change that would accelerate global warming to a catastrophic level in a short period of time. If that were to happen we would not stand a chance. Even if that possibility had only a 1% chance of occurring, the consequences are so dire that it would be insane not to act. Clearly we cannot afford to delay taking action by waiting for additional research to more clearly define what awaits us. The time for action is now.

Try or die – have to act

Pittock, 10—led the Climate Impact Group in CSIRO until his retirement in 1999. He contributed to or was the lead author of all four major reports of the Intergovernmental Panel on Climate Change. He was awarded a Public Service Medal in 1999 and is CSIRO Honorary Fellow. (Barrie, Climate Change: The Science, Impacts, and Solutions, 2010, pg. 241)

The role of uncertainty is of course central to the question of climate change. As discussed at length in Chapter 4, two main sources of uncertainty about the future nature and effects of climate change exist: one scientific, and the other due to future human and societal behaviour. Both are important and well recognised. Thus, any projection of the future will be uncertain and depend in part on human behaviour. There is nothing new in that. Every politician, business person and decision-maker lives with uncertainty every day, and has to make policy, investment and planning decisions despite uncertainty. It is done by assessing the risks of alternative courses of action and seeking to minimise risk and maximise gain. That is how it should be with climate change. We must get away from the idea that we should dismiss concerns or possibilities that lack certainty. Ordinary people make a risk assessment every day when they look at the weather forecast and decide whether or not to take a coat or an umbrella.

What is fairly new in the climate change issue is to recognise that the risks include much more than the relatively well understood ones due to gradual warming and slow changes in average rainfall. Possible changes in the frequency and intensity of extreme events like floods, droughts and severe storms also need to be taken into account, as well as the possibility of large-scale or sudden, and possibly irreversible changes to the climate system. This last category is particularly worrying because such events are very uncertain as to timing, likelihood and impacts. The likelihood of sudden large-scale changes in climate may be small, and they may not occur for decades or centuries. However, the possible magnitude of their effects may be so large that they cannot be considered as damaging only at the margins of society - they may cripple society as we know it. The risk posed by such possible disasters must be reduced, even at significant cost.

As mentioned previously, the common analogy used to justify some sort of investment in action to avoid climate change damages is taking out an insurance policy. It is not too bad an analogy, but it misses one important point. In the case of insurance we are spreading the risk to an insurance company that can compensate us if the worst comes to the worst. But in the case of global-scale climate change there is no outside insurer to pay compensation. If it happens, we lose. The point must be not how we can rebuild after a global disaster happens, but how to ensure that it never happens.
Warming O/W Everything

Global Warming is happening now – worse than any other impact
K.M. Valsamma 2012 Bonfring International Journal of Industrial Engineering and Management Science, Vol. 2, No. 1, March 2012http://pubs.giss.nasa.gov/docs/2010/2010_Hansen_etal.pdf
The emissions from human activities is reshaping the carbon cycle. The climate history shows how the changing levels of Green House Gases and temperature had shaped the climate from time immemorial. Though there is a precedent of Global Warming in the 4.5 billion years history of the earth, as evidenced by the Eocene Epoch that lasted from 55 million to 38 million years ago, when the atmospheric concentration was about 500 ppm, with the sea level some 100 meters higher than today, there was one marked difference: unlike now, it was all due to sustained increase in CO2 that was released from volcanoes over tens of millions of years. During the Eocene Epoch, the shift in the climate had actually occurred over a period of millions of years, so that whatever living organisms were there had enough time to adapt themselves to the warming climate. There are scientists who believe that there are some unrecognized feed backs in the climate system involving types of clouds that only form when CO2 levels are very high and that our knowledge about this is either very limited or nil. Reconstruction of the Eocene like atmosphere in the climate models had not shown much warming, as the unrecognized feed backs involving clouds that might have existed at the appropriate time in the Eocene epoch, had not been factored into the computer modeling. This is the basis for concluding that if an Eocene like climate were to reenact this time, with the level the atmospheric CO2 doubling in the next two or three decades over the pre-industrial figures of 280 ppm, it will be both swift and very abrupt. The global climate system is supposedly loaded with irreversible tipping points which are exacerbated by emissions [5]. III. GLOBAL WARMING VERSUS BIODIVERSITY The quintessence of what is slowly but surely unfolding before our eyes is that the planet is on the brink of a disaster, standing in danger of losing much of the rich bio diversity, combined with a more serious threat of species extinction, as varied and diverse as some of the extremophiles: “populations of bacteria living in spumes of thermal vents” on the ocean floor, that multiply in water above the boiling point to the “subsurface litho autotrophic microbial ecosystem,”[ 6 ] living beneath earth’s surface at a depth of 2 miles. The very thought of a complete glacial meltdown sends shivers down the spine of people living in low lying areas. It is on record that Arctic ice is, now reduced to an extent of 1.67 million square miles from what was once a massive expanse of 2.59 million square miles.[7] This is extremely important, since the ice caps are to the ecology what a canary is to the coalmine. More over, Arctic, is the home to rare species like extremophiles, where the living creatures have the physiological adaptability to live in the most frigid waters of Arctic by keeping their blood in fluid condition, by what is called biochemical antifreeze. On the other hand what is happening in the Himalayas is equally appalling. As a result of the constant glacial melt caused by global warming, more and more lakes of the like of Imja Glacier Lake are getting formed. Places in the vicinity of Himalayas, are actually becoming “danger zones” or death traps in the making
with the prospect of high altitude glacial debris, known as moraine, having the potential to release a huge deluge of water, mud and rock up to a height of 13 meters, swamping homes and fields located as far and wide as 100 .km, leading to total loss of land for a generation looming large.[8]. One can only shudder at the consequences of a full scale melt of these mountain glaciers. American Biologist conservationist and the two time Pulitzer prize winner E.O Wilson speaking on biodiversity had pertinently remarked that “genes hold cultures on a leash” [9] and hence the greatest peril that can befall on this planet is not “energy depletion, economic collapse” or even “a limited nuclear war”, the worst effects of which can be warded off and repaired within a few generations, but the one “that will take millions of years to correct is the loss of genetic and species diversity by the destruction of natural habitats”.

Climate change is the most likely factor to cause extinction

Doebbler 11.  Curtis, human rights lawyer, “Two threats to our existence”, http://weekly.ahram.org.eg/2011/1055/envrnmnt.htm, 7.3, NIlango
Climate change is widely acknowledged to be the greatest threat facing humanity. It will lead to small island states disappearing from the face of the earth, serious global threats to our food and water supplies, and ultimately the death of hundreds of millions of the poorest people in the world over the course of this century. No other threat -- including war, nuclear disasters, rogue regimes, terrorism, or the fiscal irresponsibility of governments -- is reliably predicted to cause so much harm to so many people on earth, and indeed to the earth itself. The International Panel on Climate Change, which won the Nobel Prize for its evaluation of thousands of research studies to provide us accurate information on climate change, has predicted that under the current scenario of "business-as-usual", temperatures could rise by as much as 10 degrees Celsius in some parts of the world. This would have horrendous consequences for the most vulnerable people in the world. Consequences that the past spokesman of 136 developing countries, Lumumba Diaping, described as the equivalent of sending hundreds of millions of Africans to the furnace. Yet for more than two decades, states have failed to take adequate action to either prevent climate change or to deal with its consequences. A major reason for this is that many wealthy industrialised countries view climate change as at worst an inconvenience, or at best even a potential market condition from which they can profit at the expense of developing countries. Indeed, history has shown them that because of their significantly higher levels of population they have grown rich and been able to enslave, exploit and marginalise their neighbours in developing countries. They continue in this vein.
Most important issue – outweighs all other threats

Thomas et al 2003, “Extinction risk from climate change”, August, Christopher, professor of conservative biology at York University, http://eprints.whiterose.ac.uk/83/1/thomascd1.pdf, 7.3, NIlango
Despite these uncertainties, we believe that the consistent overall conclusions across analyses establish that anthropogenic climate warming at least ranks alongside other recognized threats to global biodiversity. Contrary to previous projections, it is likely to be the greatest threat in many if not most regions. Furthermore, many of the most severe impacts of climate-change are likely to stem from interactions between threats, factors not taken into account in our calculations, rather than from climate acting in isolation. The ability of species to reach new climatically suitable areas will be hampered by habitat loss and fragmentation, and their ability to persist in appropriate climates is likely to be affected by new invasive species. Minimum expected (that is, inevitable) climate-change scenarios for 2050 produce fewer projected ‘committed extinctions’ (18%; average of the three area methods and the two dispersal scenarios) than mid-range projections (24%), and about half of those predicted under maximum expected climate change (35%). These scenarios would diverge even more by 2100. In other words, minimizing greenhouse gas emissions and sequestering carbon to realize minimum, rather than mid-range or maximum, expected climate warming could save a substantial percentage of terrestrial species from extinction. Returning to near pre-industrial global temperatures as quickly as possible could prevent much of the projected, but sloweracting, climate-related extinction from being realized. 
Warming O/W Ice Age = Extinction

Warming will trigger abrupt climate changes ---- causes extinction ---- outweighs ice age

Strom in ‘7

(Robert, Prof. Emeritus Planetary Sciences @ U. Arizona and Former Dir. Space Imagery Center of NASA, “Hot House: Global Climate Change and the Human Condition”, Online: SpringerLink, p. 222-223)

The worst possible scenario would occur if we crossed a threshold that radically changes the world climate in a short period of time (a decade to a century). The chances of this happening are unknown, because we do not clearly understand the tripping mechanisms. However, if it did happen then civilization would be in jeopardy of collapse. An abrupt change could propel us into a Hot House by a possible catastrophic release of greenhouse gases. A catastrophic release of methane is not out of the question if the bottom waters in the northern oceans reach temperatures high enough to release the enormous quantities of methane locked up as methane hydrate in the bottom sediments (Leifer et al., 2006). This would lead to rapid melting, destabilization, and the possible collapse of large portions of the ice sheets raising the sea level by several meters. The Worst Case It is possible that global warming could bring about the end of civilization if we experience one of the more extreme rises in temperature. The survival of any civilization depends on crops, domestic animals, available water, natural resources, energy, a relatively stable society, and a viable economy. Crops provide grains, fruits, and vegetables to feed people and livestock. Domestic animals provide meat and dairy products supplemented by fishing to feed people. Civilization began because of agriculture and today civilization is completely dependent on it. How many of the 6.6 billion people could survive today on a hunter/gatherer existence? Water is also critical for irrigation and drinking, and natural resources for building, metal refining, industry, etc. Energy is required for heating, transportation, industry, etc. Also a fairly stable society and a healthy economy are required to keep things running smoothly. Climate change can disrupt all of these things either seriously or catastrophically. In fact, some ancient civilizations such as the Mayan and Anasazi are thought to have been destroyed by local climate change—in these cases, prolonged drought. All of human evolution has taken place in an Ice House: alternating ice ages and interglacial periods. Our genetic code has evolved under Ice House conditions. Humans have never experienced Hot House conditions where there is no ice on Earth and torrid conditions occur everywhere on Earth except the extreme northern and southern latitudes. You might think that if humans can survive ice ages then surely they can survive global warming, but that is not necessarily the case. Although humans survived ice ages they were few in number and there was no civilization. The total human population during the ice ages was only a few million at most. As they were hunter-gathers, they did not require crops or domestic animals for their survival. When the ice sheets advanced they simply walked away from them. Civilization developed when the last ice age ended about 12,000 years ago, and the world enjoyed a more-orless steady mild climate up to the present time. In fact, it is probably no coincidence that early Homo sapiens and modern Homo sapiens both developed during interglacial periods. The relatively equitable and stable climate allowed for agriculture and consequently the birth of civilization. Today things are very different than they were just 100 years ago. There are about 6.6 billion people who are supported by the crops they grow, the domestic animals they use for food, and the technology that powers the global economy. This population is increasingly concentrated in urban centers. Furthermore, the environment is already stressed from overuse of land and resources and that is leading to the extinction of many species among other things. Global warming at its extremes could result in worldwide crop failures, mass starvation, political chaos, and economic collapse. The regions most susceptible to collapse are developing countries in Africa, South and Central America, and Asia that are already in precarious economic and political situations. Africa will be particularly vulnerable because 70% of the least-developed countries occur there. The people best suited to weather a collapse of civilization are those that do not depend upon it for their survival. They include primitive tribes in places like the Amazon jungle, the Arakan Yoma of Burma and India, and New Guinea, for example. SUMMARY No matter what we do, the global average temperature will probable climb about another 0.6-1 °C with serious consequences for us. If the CO 2 level reaches about 440 ppm then it will rise at least another 1.5 ° C with severe consequences. At higher levels things get very serious and at the extremes of 4-6 'C they become catastrophic. We must start massive reductions of greenhouse gases now before it is too late. We must think ahead. The longer we delay, the greater the possibility of catastrophic consequences for our children and grandchildren.

Warming O/W Nuclear War

Warming is as bad as nuclear war

Mazo in ‘8

(Jeffrey, Managing Editor, Survival, “Closing Argument: Thinking the Unthinkable”, 50:3, June/July, DOI 10.1080/00396330802173339)

In January 2007, John Ashton, the UK Foreign Secretary’s special representative for climate change, told an audience at the Royal United Services Institute in London that ‘there is no reason to expect unmitigated climate change would be any less unpleasant than nuclear war’.1 In September an essay in the IISS Strategic Survey 2007 (a volume I helped edit, and an essay I helped write) reported a growing recognition that if climate change ‘is allowed to continue unchecked, the effects will be catastrophic – on the level of nuclear war – if not in this century, then the next’.2 And in November a group of distinguished experts convened by the Center for Strategic and International Studies and the Center for a New American Security in Washington DC found, in their experience, contemplating extreme climate-change scenarios was comparable only to ‘considering what the aftermath of a US–Soviet nuclear exchange might have entailed during the height of the Cold War’.3

AT: Warming Good 
AT: Ice Age – Warming Causes 
Warming shuts down the ocean conveyor triggering the next ice age

Hartmann 4 (Thomas, NYT Best-selling author, “How Global Warming May Cause the Next Ice Age...”, 1-30, http://www.commondreams.org/views04/0130-11.htm)
While global warming is being officially ignored by the political arm of the Bush administration, and Al Gore's recent conference on the topic during one of the coldest days of recent years provided joke fodder for conservative talk show hosts, the citizens of Europe and the Pentagon are taking a new look at the greatest danger such climate change could produce for the northern hemisphere - a sudden shift into a new ice age. What they're finding is not at all comforting.    In quick summary, if enough cold, fresh water coming from the melting polar ice caps and the melting glaciers of Greenland flows into the northern Atlantic, it will shut down the Gulf Stream, which keeps Europe and northeastern North America warm. The worst-case scenario would be a full-blown return of the last ice age - in a period as short as 2 to 3 years from its onset - and the mid-case scenario would be a period like the "little ice age" of a few centuries ago that disrupted worldwide weather patterns leading to extremely harsh winters, droughts, worldwide desertification, crop failures, and wars around the world.    Here's how it works.    If you look at a globe, you'll see that the latitude of much of Europe and Scandinavia is the same as that of Alaska and permafrost-locked parts of northern Canada and central Siberia. Yet Europe has a climate more similar to that of the United States than northern Canada or Siberia. Why?    It turns out that our warmth is the result of ocean currents that bring warm surface water up from the equator into northern regions that would otherwise be so cold that even in summer they'd be covered with ice. The current of greatest concern is often referred to as "The Great Conveyor Belt," which includes what we call the Gulf Stream.    The Great Conveyor Belt, while shaped by the Coriolis effect of the Earth's rotation, is mostly driven by the greater force created by differences in water temperatures and salinity. The North Atlantic Ocean is saltier and colder than the Pacific, the result of it being so much smaller and locked into place by the Northern and Southern American Hemispheres on the west and Europe and Africa on the east.    As a result, the warm water of the Great Conveyor Belt evaporates out of the North Atlantic leaving behind saltier waters, and the cold continental winds off the northern parts of North America cool the waters. Salty, cool waters settle to the bottom of the sea, most at a point a few hundred kilometers south of the southern tip of Greenland, producing a whirlpool of falling water that's 5 to 10 miles across. While the whirlpool rarely breaks the surface, during certain times of year it does produce an indentation and current in the ocean that can tilt ships and be seen from space (and may be what we see on the maps of ancient mariners).    This falling column of cold, salt-laden water pours itself to the bottom of the Atlantic, where it forms an undersea river forty times larger than all the rivers on land combined, flowing south down to and around the southern tip of Africa, where it finally reaches the Pacific. Amazingly, the water is so deep and so dense (because of its cold and salinity) that it often doesn't surface in the Pacific for as much as a thousand years after it first sank in the North Atlantic off the coast of Greenland.    The out-flowing undersea river of cold, salty water makes the level of the Atlantic slightly lower than that of the Pacific, drawing in a strong surface current of warm, fresher water from the Pacific to replace the outflow of the undersea river. This warmer, fresher water slides up through the South Atlantic, loops around North America where it's known as the Gulf Stream, and ends up off the coast of Europe. By the time it arrives near Greenland, it's cooled off and evaporated enough water to become cold and salty and sink to the ocean floor, providing a continuous feed for that deep-sea river flowing to the Pacific.    These two flows - warm, fresher water in from the Pacific, which then grows salty and cools and sinks to form an exiting deep sea river - are known as the Great Conveyor Belt.    Amazingly, the Great Conveyor Belt is only thing between comfortable summers and a permanent ice age for Europe and the eastern coast of North America.    Much of this science was unknown as recently as twenty years ago. Then an international group of scientists went to Greenland and used newly developed drilling and sensing equipment to drill into some of the world's most ancient accessible glaciers. Their instruments were so sensitive that when they analyzed the ice core samples they brought up, they were able to look at individual years of snow. The results were shocking.    Prior to the last decades, it was thought that the periods between glaciations and warmer times in North America, Europe, and North Asia were gradual. We knew from the fossil record that the Great Ice Age period began a few million years ago, and during those years there were times where for hundreds or thousands of years North America, Europe, and Siberia were covered with thick sheets of ice year-round. In between these icy times, there were periods when the glaciers thawed, bare land was exposed, forests grew, and land animals (including early humans) moved into these northern regions.    Most scientists figured the transition time from icy to warm was gradual, lasting dozens to hundreds of years, and nobody was sure exactly what had caused it. (Variations in solar radiation were suspected, as were volcanic activity, along with early theories about the Great Conveyor Belt, which, until recently, was a poorly understood phenomenon.)    Looking at the ice cores, however, scientists were shocked to discover that the transitions from ice age-like weather to contemporary-type weather usually took only two or three years. Something was flipping the weather of the planet back and forth with a rapidity that was startling.    It turns out that the ice age versus temperate weather patterns weren't part of a smooth and linear process, like a dimmer slider for an overhead light bulb. They are part of a delicately balanced teeter-totter, which can exist in one state or the other, but transits through the middle stage almost overnight. They more resemble a light switch, which is off as you gradually and slowly lift it, until it hits a mid-point threshold or "breakover point" where suddenly the state is flipped from off to on and the light comes on.    It appears that small (less that .1 percent) variations in solar energy happen in roughly 1500-year cycles. This cycle, for example, is what brought us the "Little Ice Age" that started around the year 1400 and dramatically cooled North America and Europe (we're now in the warming phase, recovering from that). When the ice in the Arctic Ocean is frozen solid and locked up, and the glaciers on Greenland are relatively stable, this variation warms and cools the Earth in a very small way, but doesn't affect the operation of the Great Conveyor Belt that brings moderating warm water into the North Atlantic.    In millennia past, however, before the Arctic totally froze and locked up, and before some critical threshold amount of fresh water was locked up in the Greenland and other glaciers, these 1500-year variations in solar energy didn't just slightly warm up or cool down the weather for the landmasses bracketing the North Atlantic. They flipped on and off periods of total glaciation and periods of temperate weather.    And these changes came suddenly.    For early humans living in Europe 30,000 years ago - when the cave paintings in France were produced - the weather would be pretty much like it is today for well over a thousand years, giving people a chance to build culture to the point where they could produce art and reach across large territories.    And then a particularly hard winter would hit.    The spring would come late, and summer would never seem to really arrive, with the winter snows appearing as early as September. The next winter would be brutally cold, and the next spring didn't happen at all, with above-freezing temperatures only being reached for a few days during August and the snow never completely melting. After that, the summer never returned: for 1500 years the snow simply accumulated and accumulated, deeper and deeper, as the continent came to be covered with glaciers and humans either fled or died out. (Neanderthals, who dominated Europe until the end of these cycles, appear to have been better adapted to cold weather than Homo sapiens.)    What brought on this sudden "disappearance of summer" period was that the warm-water currents of the Great Conveyor Belt had shut down. Once the Gulf Stream was no longer flowing, it only took a year or three for the last of the residual heat held in the North Atlantic Ocean to dissipate into the air over Europe, and then there was no more warmth to moderate the northern latitudes. When the summer stopped in the north, the rains stopped around the equator: At the same time Europe was plunged into an Ice Age, the Middle East and Africa were ravaged by drought and wind-driven firestorms.  If the Great Conveyor Belt, which includes the Gulf Stream, were to stop flowing today, the result would be sudden and dramatic. Winter would set in for the eastern half of North America and all of Europe and Siberia, and never go away. Within three years, those regions would become uninhabitable and nearly two billion humans would starve, freeze to death, or have to relocate. Civilization as we know it probably couldn't withstand the impact of such a crushing blow.    And, incredibly, the Great Conveyor Belt has hesitated a few times in the past decade. As William H. Calvin points out in one of the best books available on this topic ("A Brain For All Seasons: human evolution & abrupt climate change"): ".the abrupt cooling in the last warm period shows that a flip can occur in situations much like the present one. What could possibly halt the salt-conveyor belt that brings tropical heat so much farther north and limits the formation of ice sheets? Oceanographers are busy studying present-day failures of annual flushing, which give some perspective on the catastrophic failures of the past. "In the Labrador Sea, flushing failed during the 1970s, was strong again by 1990, and is now declining. In the Greenland Sea over the 1980s salt sinking declined by 80 percent. Obviously, local failures can occur without catastrophe - it's a question of how often and how widespread the failures are - but the present state of decline is not very reassuring."    Most scientists involved in research on this topic agree that the culprit is global warming, melting the icebergs on Greenland and the Arctic icepack and thus flushing cold, fresh water down into the Greenland Sea from the north. When a critical threshold is reached, the climate will suddenly switch to an ice age that could last minimally 700 or so years, and maximally over 100,000 years.    And when might that threshold be reached? Nobody knows - the action of the Great Conveyor Belt in defining ice ages was discovered only in the last decade. Preliminary computer models and scientists willing to speculate suggest the switch could flip as early as next year, or it may be generations from now. It may be wobbling right now, producing the extremes of weather we've seen in the past few years.    What's almost certain is that if nothing is done about global warming, it will happen sooner rather than later. 
It's happened ---- warming is what puts us on the brink

ABC Premium News in ‘7

(Ashley Hall, “New northern ice age could send refugees to Aust", 10-5, L/N)

Australia is firming as the destination of choice for what are becoming known as climate change refugees.    A new study from the Australian National University (ANU) has found that this country may not be as severely affected by a new ice age as countries in the Northern Hemisphere.    ANU paleoclimatologist Timothy Barrows and his fellow researchers used a new dating technique that measures the radioactive elements in some rocks.    Dr Barrows explains that Europe is at risk of a new ice age as a result of global warming.    "There are some fears that warming in the Northern Hemisphere, particularly around the Greenland ice sheet, might cause quite a bit of meltwater to come into the North Atlantic Ocean," he said.    "That might change the salinity of the water there and stop what's called 'the great conveyor belt of the oceans' forming deep water that releases an enormous amount of heat that keeps Europe out of an ice age, essentially.    "So if global warming does stop this circulation from occurring, then we could potentially have a new ice age in Europe."    Dr Barrows says this effect is similar to what happened about 12,900 years ago, when the earth experienced rapid cooling.    "There was a collapse of an ice sheet over North America, which slowed this circulation down, and caused a mini ice age for 1,500 years in Europe," he said.    He says a new ice age in the Northern Hemisphere is not far off.    "You'd begin to feel the effects almost immediately and certainly within a century," he said.  

AT: Ice Age – SQ Solves 
We’ve already burned enough carbon to stave off the ice age ---- emissions reductions won’t help

AFP in ‘7

(“Global warming could delay next ice age: study”, 8-29, http://www.terradaily.com/reports/Global_warming_could_delay_next_ice_age_study_999.html)

Burning fossil fuels could postpone the next ice age by up to half a million years, researchers at a British university said Wednesday.    Rising carbon dioxide levels in the atmosphere caused by burning fuels such as coal and oil may cause enough residual global warming to prevent its onset, said scientists from the University of Southampton in southern England.    The world's oceans are absorbing carbon dioxide from the atmosphere but in doing so they are becoming more acidic, said a team led by Doctor Toby Tyrrell, which conducted research based on marine chemistry.    This, in turn, dissolves the calcium carbonate in the shells produced by surface-dwelling marine organisms, adding even more carbon to the oceans. The outcome is elevated carbon dioxide levels for far longer than previously assumed, the scientists argued.  Carbon dioxide stays in the atmosphere for between five and 200 years before being absorbed by the oceans, reckons the United Nations' Intergovernmental Panel on Climate Change.    However, up to one-tenth of the carbon dioxide currently being emitted will remain in the air for at least 100,000 years, argued Tyrrell.    "Our research shows why atmospheric carbon dioxide will not return to pre-industrial levels after we stop burning fossil fuels," said Tyrrell.    "It shows that it if we use up all known fossil fuels it doesn't matter at what rate we burn them.    "The result would be the same if we burned them at present rates or at more moderate rates; we would still get the same eventual ice-age-prevention result."

AT: Ice Age – TF/Magnitude 
Your ice age argument is laughable ---- timeframe and magnitude

Golub and Pasachoff in ‘1 (Leon, Senior Astrophysicist @ Harvard-Smithsonian Center for Astrophysics, and Jay, Director of the Hopkins Observatory @ Williams, “Nearest Star: The Surprising Science of Our Sun”, p. 215-216, Google Print)

It might be tempting to argue that, since the world is now undergoing a gradual decline in temperature based on the Milankovitch theory of ice ages, the man-made warming may prevent us from descending into another ice age. But there are several problems with this reasoning. First, the time scales involved are very different: the next ice age is coming, but it is thousands of years away, whereas the global warming due to fossil fuel burning is arriving very quickly, within a few decades. Human activity might then cause an enormous upswing in global temperature followed by a more drastic downturn than would otherwise have occurred. Moreover, the warming that is now either underway or imminent has not been intentional, but rather is a side effect of our efforts to produce energy for an industrial economy. Given our present rudimentary understanding of global climate, it would be difficult to produce a controlled, planned change. The likelihood that an unplanned, uncontrolled change would be beneficial is extremely low.

Warming Good

Ice Age – 1nc
GHG warming is key to prevent an ice age which risks extinction

Hoyle and Wickramashinge 01 (Fred and Chandra, School of Mathematics @ Cardiff U., Astrophysics and Space Science, “Cometary Impacts and Ice-Ages”, Vol. 275, No. 4, March, Springer)
The 18O/16O analysis of Greenland ice cores shows that an immense melting of glacier ice began abruptly about 14.5 kyr ago. The jumps shown in Figure 1 are also matched by similar effects in the South Polar region with major temperature rises of some 12 C occurring over a timespan of only a few decades (Steig et al., 1998). On a more restricted geographical scale, fossil insect records show that the summer temperature in Britain rose by 10 C or more in as little as 50 years (Coope, 1970) on at least two occasions during the Younger Dryas, an essentially decisive indication of a catastrophic event as its cause. It is therefore cometary impacts that we must thank for the equable spell of climate in which human history and civilisation has prospered so spectacularly. The renewal of ice-age conditions would render a large fraction of the world’s major food-growing areas inoperable, and so would inevitably lead to the extinction of most of the present human population. Since bolide impacts cannot be called up to order, we must look to a sustained greenhouse effect to maintain the present advantageous world climate. This might imply the ability to inject effective greenhouse gases into the atmosphere, the opposite of what environmentalists are erroneously advocating. 6. Conclusions Ice-age conditions are dry and cold, the local temperature being reduced over the entire Earth. The high atmosphere probably had a haze of small ice crystals while the lower atmosphere was dusty. Such conditions were stable, capable of persisting until a large bolide hit one of the major oceans. The water then thrown high into the stratosphere provided a large temporary greenhouse effect, but sufficient to produce a warming of the world ocean down to a depth of a few hundred metres. It is this warming that maintains the resulting interglacial period. The interglacial climate possesses only neutral equilibrium however. It experiences random walk both up and down, until a situation arises in which the number of steps downward become sufficient for the Earth to fall back into the ice-age trap. Thereafter only a further large bolide impact can produce a departure from the grey, drab ice-age conditions. This will be so in the future unless Man finds an effective way to maintain a suitably large greenhouse effect. 

Link – Emissions Key

Reducing temperatures risks New Ice Age

Marsh 08 -Gerald Marsh, advices The National Center on scientific issues, retired physicist from the Argonne National Laboratory and a former consultant to the Department of Defense on strategic nuclear technology and policy in the Reagan, Bush, and Clinton Administration http://www.canadafreepress.com/index.php/article/2011/ 02/24/08
CHICAGO — Contrary to the conventional wisdom of the day, the real danger facing humanity is not global warming, but more likely the coming of a new Ice Age.  

What we live in now is known as an interglacial, a relatively brief period between long ice ages.  Unfortunately for us, most interglacial periods last only about ten thousand years, and that is how long it has been since the last Ice Age ended.   

How much longer do we have before the ice begins to spread across the Earth’s surface?  Less than a hundred years or several hundred?  We simply don’t know.

Even if all the temperature increase over the last century is attributable to human activities, the rise has been relatively modest one of a little over one degree Fahrenheit — an increase well within natural variations over the last few thousand years.  

While an enduring temperature rise of the same size over the next century would cause humanity to make some changes, it would undoubtedly be within our ability to adapt.  

Entering a new ice age, however, would be catastrophic for the continuation of modern civilization.  
One has only to look at maps showing the extent of the great ice sheets during the last Ice Age to understand what a return to ice age conditions would mean.  Much of Europe and North-America were covered by thick ice, thousands of feet thick in many areas and the world as a whole was much colder.  

The last “little” Ice Age started as early as the 14th century when the Baltic Sea froze over followed by unseasonable cold, storms, and a rise in the level of the Caspian Sea.  That was followed by the extinction of the Norse settlements in Greenland and the loss of grain cultivation in Iceland.  Harvests were even severely reduced in Scandinavia   And this was a mere foreshadowing of the miseries to come.

By the mid-17th century, glaciers in the Swiss Alps advanced, wiping out farms and entire villages. In England, the River Thames froze during the winter, and in 1780, New York Harbor froze.  Had this continued, history would have been very different.  Luckily, the decrease in solar activity that caused the Little Ice Age ended and the result was the continued flowering of modern civilization.

There were very few Ice Ages until about 2.75 million years ago when Earth’s climate entered an unusual period of instability.  Starting about a million years ago cycles of ice ages lasting about 100,000 years, separated by  relatively short interglacial perioods, like the one we are now living in became the rule.  Before the onset of the Ice Ages, and for most of the Earth’s history, it was far warmer than it is today.  

Indeed, the Sun has been getting brighter over the whole history of the Earth and large land plants have flourished.  Both of these had the effect of dropping carbon dioxide concentrations in the atmosphere to the lowest level in Earth’s long history.  

Five hundred million years ago, carbon dioxide concentrations were over 13 times current levels; and not until about 20 million years ago did carbon dioxide levels dropped to a little less than twice what they are today. 

It is possible that moderately increased carbon dioxide concentrations could extend the current interglacial period.  But we have not reached the level required yet, nor do we know the optimum level to reach.  

So, rather than call for arbitrary limits on carbon dioxide emissions, perhaps the best thing the UN’s Intergovernmental Panel on Climate Change and the climatology community in general could do is spend their efforts on determining the optimal range of carbon dioxide needed to extend the current interglacial period indefinitely.  

NASA has predicted that the solar cycle peaking in 2022 could be one of the weakest in centuries and should cause a very significant cooling of Earth’s climate.  Will this be the trigger that initiates a new Ice Age?

We ought to carefully consider this possibility before we wipe out our current prosperity by spending trillions of dollars to combat a perceived global warming threat that may well prove to be only a will-o-the-wisp.

Impact – Billions

Cooling will trigger global food wars and mass starvation

Calvin 98 (William, Prof. Medicine @ U. Washington, Atlantic Monthly, “The great climate flip-flip”, January, 281:1, Proquest)
The population-crash scenario is surely the most appalling. Plummeting crop yields would cause some powerful countries to try to take over their neighbors or distant lands-if only because their armies, unpaid and lacking food, would go marauding, both at home and across the borders. The better-organized countries would attempt to use their armies, before they fell apart entirely, to take over countries with significant remaining resources, driving out or starving their inhabitants if not using modern weapons to accomplish the same end: eliminating competitors for the remaining food.   This would be a worldwide problem-and could lead to a Third World War-but Europe's vulnerability is particularly easy to analyze. The last abrupt cooling, the Younger Dryas, drastically altered Europe's climate as far east as Ukraine. Present-day Europe has more than 650 million people. It has excellent soils, and largely grows its own food. It could no longer do so if it lost the extra warming from the North Atlantic.   There is another part of the world with the same good soil, within the same latitudinal band, which we can use for a quick comparison. Canada lacks Europe's winter warmth and rainfall, because it has no equivalent of the North Atlantic Current to preheat its eastbound weather systems. Canada's agriculture supports about 28 million people. If Europe had weather like Canada's, it could feed only one out of twenty-three present-day Europeans.   Any abrupt switch in climate would also disrupt food supply routes. The only reason that two percent of our population can feed the other 98 percent is that we have a well-developed system of transportation and middlemenbut it is not very robust. The system allows for large urban populations in the best of times, but not in the case of widespread disruptions.   Natural disasters such as hurricanes and earthquakes are less troubling than abrupt coolings for two reasons: they're short (the recovery period starts the next day) and they're local or regional (unaffected citizens can help the overwhelmed). There is, increasingly, international cooperation in response to catastrophe-but no country is going to be able to rely on a stored agricultural surplus for even a year, and any country will be reluctant to give away part of its surplus.   In an abrupt cooling the problem would get worse for decades, and much of the earth would be affected. A meteor strike that killed most of the population in a month would not be as serious as an abrupt cooling that eventually killed just as many. With the population crash spread out over a decade, there would be ample opportunity for civilization's institutions to be torn apart and for hatreds to build, as armies tried to grab remaining resources simply to feed the people in their own countries. The effects of an abrupt cold last for centuries. They might not be the end of Homo sapiens-written knowledge and elementary education might well endure-but the world after such a population crash would certainly be full of despotic governments that hated their neighbors because of recent atrocities. Recovery would be very slow. 

New ice age kills 6 billion ---- we are on the brink

Western Daily Press 03 (“Is our climate out of control?” 7-10, L/N)

The sudden cooling, and the accompanying droughts, would destroy most of the agriculture that now sustains six billion of us, and at least 90 per cent of the human race would be killed by famine and war in a matter of a decade or so. These abrupt climate changes could herald the beginning of the next Ice Age - but climatic flips like this can also occur for lengthy periods - even in the midst of warm-and-wet interglacial periods like the present.  WE do still live in the Ice Age, of course. For the past three million years, ever since continental drift closed the channel between North America to South America and changed the ocean currents, glaciers have covered more than a third of the planet's surface, almost 90 per cent of the time.  The recent pattern has been around 100,000 years of freeze, followed by a much shorter warm period. The previous interglacial era, which ended 117,000 years ago, was only 13,000 years long, so at 15,000 years we're already into overtime on this one - but we don't even need a major Ice Age to do the damage. The process by which the climate flips is now fairly well understood. The trigger is a phase of gradual warming that, either through glacial melting or just more rainfall, increases the amount of fresh water on the ocean surface between Labrador, Greenland and Norway.  This critical part of the North Atlantic is where the Gulf Stream's water, having become salty and dense, sinks to the bottom and flows back south - but, if it is diluted by too much fresh water on the surface, it doesn't sink and the circuit is broken.  The whole global climate suddenly flips into a cool, dry phase that can last for many centuries before warmer conditions return: There have been two such episodes, at 12,500 years ago and 8,500 years ago, even since the end of the last Ice Age.  Or the cool, dry phase could last for 100,000 years if other conditions, like the shape of the earth's orbit and the tilt of its axis, have already put us on the brink of a new Ice Age.

Impact – Biodiversity

Ice age kills plants, causing the extinction of all species

Snook 7. (March 2007. Jim, BS Geology at Wichita State University. “Ice Age Extinction: Human Causes and Consequences” Google Books. http://books.google.com/books?id=L0MvQubypBwC&printsec=frontcover)
This study indicates that low atmospheric carbon dioxide was the major cause of the large animal extinction near the end of the last ice age. There was not enough carbon dioxide in the atmosphere for most plants in the higher latitude and low altitude areas. The reduction in carbon dioxide in the atmosphere occurred over thousands of years, and the dying off of the plants was a very gradual process.  Without sufficient plants to eat, most of the large animals could not survive. These large animals had been on earth for many millions of years and had survived many previous threats to their existence. Yet in a geologically short period of time they became extinct. We will now look at the sequence of events involved in extinction.  

Impact – Economy 

The ice age is coming now and will end the human species, displace nations and collapse the economy—we can’t adapt

Aym 10. (12/22/10. Terrence, writer for The Los Angeles Sentinel, Individual Investor Magazine and more. Helium 3. “German scientist predicts new Ice age now approaching” http://www.helium.com/items/2045473-scientist-predicts-new-ice-age-now-approaching) 
Panicking people fleeing dying cities…Pandemics and epidemics breaking out…Europe facing regional famines…Countries going to war…Millions dying… The plot for a new Hollywood disaster movie? No. Scenes from the near future.  For those that live in the upper half of the northern hemisphere no theater tickets are needed. Everyone will have front row seats. The ice is coming A growing number of scientists have checked their data, the solar cycles, the climate cycles and the Arctic ice core samples. What they see is approaching disaster: a new Ice Age that could displace whole nations, destroy the word's fragile economy and bring freezing death to as much as one-fifth of the world's population. According to some, a new mini-Ice Age could occur in as little as five to ten years. And those are the optimists. The pessimists believe the Earth is spinning towards a full-fledged Ice Age—the kind that lasts thousands of years. The kind that changed the shape of continents and carved out gigantic fresh water lakes like the Great Lakes in the northern Midwest of the United States. The kind of planetary climate disaster that almost wiped out the entire human race some 12,000 years ago. Cycles Everything in the universe is cyclical. Climate is no exception. Ice Ages have come and gone in cycles. Two primary cycles exist: the cycle of the mini-Ice Ages and the major Ice Ages. Both types of cooling are destructive. Some regions become virtually uninhabitable with terribly shortened growing seasons, while southern areas can suffer devastating droughts. If the planet's truly on the cusp of a major Ice Age, some experts predict that the Antarctic ice sheet will calve at the edges and thicken towards the middle. That's exactly what's been happening during the last decade or so. According to the evidence gleaned from core ice samples, the Ice Age cycles are normally preceded by a brief warm-up in the atmosphere followed by years of greater precipitation and centuries or millennia of cooling. Despite the short-sightedness of the man-made global warming crowd—who were over-reacting to the brief warm-up before the massive global cooling kicked in—some of the clearer thinking climatologists have been tracking the trends towards a new Ice Age since the 1970s. Unfortunately, their voices of concern were shouted down by media and political hysteria over the trumped up warming. Now, humans may be about to face something far, far worse. “It is quite possible that we are at the beginning of a Little Ice Age,” ~ Thomas Globig, meteorological scientist  As the frenzy over man-made global warming dies the slow death of a thousand cuts, desperate scientists are attempting to interpret what has happened to the sun, what will happen to the Earth as the solar system swings into alignment with the galactic core possibly exposing everything to titanic energies the planet is normally shielded from, and why the Earth may slip into a full-fledged Ice Age in less than ten years. The clock is running out. Then add to their discoveries raw data that suggests the Earth's molten core may have shifted and the readings pouring in that the magnetic field protecting the planet from Unimaginable deadly solar radiation is weakening. Passing the zenith of a nearly two centuries of robust warming, the sun's next phase will see a decline. Climatologists and heliologists agree that within 30 years the sun will go quiet resulting in a dramatic drop of solar heating. The early stages of this activity are already being felt. All of these factors—in one way or another—have or will have a significant impact on the future climate. The impact is not a favorable one. And again, each of these events is cyclical. Arctic ice could spread farther to the south “I think it is even conceivable that the Arctic ice spreads significantly in the years to come,” Globig told reporters for the German weather site weter.t-online. de. "The impact of solar activity on climate has been criminally underestimated for a long time." During the last few weeks of November and the first several weeks of December 2010, amazing climate anomalies have been occurring: Cuba's temperature plunged towards the freezing mark, historic mega-storms battered the West Coast; across Europe's temperatures plummeted as far south as the Mediterranean; Sweden braced for the coldest weather in 1,000 years and Australia had a record snowfall with one week before the beginning of summer. England is fighting against the coldest weather seen in many hundreds of years. “What actually will happen depends on the next five to ten years,” believes Globig. Harder, longer winters and shorter, colder summers Globig sees two main causes for the significant cooling: First, the cyclical changes in the big air currents over the Atlantic, and second, the variations in solar activity. Unfortunately, the high-tech Western world might not fare too well as the Ice Age advances. As Globig points out, people across northern Europe have been barely coping with just a little more snow and cold. “Our modern, high-tech world was completely overwhelmed with the winter situation." As the climate shifts towards an Ice Age footing, the world's weather patterns will reverse dramatically. 

Impact – Nuclear War

Ice age increases international tensions, and ends in nuclear war

Stipp 4 (2/9/04. David, Staff writer. “The Pentagon's Weather Nightmare The climate could change radically, and fast. That would be the mother of all national security issues.” Fortune Magazine. http://money.cnn.com/magazines/fortune/fortune_archive/2004/02/09/360120/index.htm)

A total shutdown of the ocean conveyor might lead to a big chill like the Younger Dryas, when icebergs appeared as far south as the coast of Portugal. Or the conveyor might only temporarily slow down, potentially causing an era like the "Little Ice Age," a time of hard winters, violent storms, and droughts between 1300 and 1850. That period's weather extremes caused horrific famines, but it was mild compared with the Younger Dryas. For planning purposes, it makes sense to focus on a midrange case of abrupt change. A century of cold, dry, windy weather across the Northern Hemisphere that suddenly came on 8,200 years ago fits the bill-its severity fell between that of the Younger Dryas and the Little Ice Age. The event is thought to have been triggered by a conveyor collapse after a time of rising temperatures not unlike today's global warming.  Suppose it recurred, beginning in 2010. Here are some of the things that might happen by 2020: At first the changes are easily mistaken for normal weather variation, allowing skeptics to dismiss them as a "blip" of little importance and leaving policymakers and the public paralyzed with uncertainty. But by 2020 there is little doubt that something drastic is happening. The average temperature has fallen by up to five degrees Fahrenheit in some regions of North America and Asia and up to six degrees in parts of Europe. (By comparison, the average temperature over the North Atlantic during the last ice age was ten to 15 degrees lower than it is today.) Massive droughts have begun in key agricultural regions. The average annual rainfall has dropped by nearly 30% in northern Europe, and its climate has become more like Siberia's.  Violent storms are increasingly common as the conveyor becomes wobbly on its way to collapse. A particularly severe storm causes the ocean to break through levees in the Netherlands, making coastal cities such as the Hague unlivable. In California the delta island levees in the Sacramento River area are breached, disrupting the aqueduct system transporting water from north to south. Megadroughts afflict the U.S., especially in the southern states, along with winds that are 15% stronger on average than they are now, causing widespread dust storms and soil loss. The U.S. is better positioned to cope than most nations, however, thanks to its diverse growing climates, wealth, technology, and abundant resources. That has a downside, though: It magnifies the haves-vs.-have-nots gap and fosters bellicose finger-pointing at America. Turning inward, the U.S. effectively seeks to build a fortress around itself to preserve resources. Borders are strengthened to hold back starving immigrants from Mexico, South America, and the Caribbean islands, waves of boat people pose especially grim problems. Tension between the U.S. and Mexico rises as the U.S. reneges on a 1944 treaty that guarantees water flow from the Colorado River into Mexico. America is forced to meet its rising energy demand with options that are costly both economically and politically, including nuclear power and onerous Middle Eastern contracts. Yet it survives without catastrophic losses.  Europe, hardest hit by its temperature drop, struggles to deal with immigrants from Scandinavia seeking warmer climes to the south. Southern Europe is beleaguered by refugees from hard-hit countries in Africa and elsewhere. But Western Europe's wealth helps buffer it from catastrophe. Australia's size and resources help it cope, as does its location. The conveyor shutdown mainly affects the Northern Hemisphere. Japan has fewer resources but is able to draw on its social cohesion to cope. Its government is able to induce population-wide behavior changes to conserve resources. China's huge population and food demand make it particularly vulnerable. It is hit by increasingly unpredictable monsoon rains, which cause devastating floods in drought-denuded areas. Other parts of Asia and East Africa are similarly stressed. Much of Bangladesh becomes nearly uninhabitable because of a rising sea level, which contaminates inland water supplies. Countries whose diversity already produces conflict, such as India and Indonesia, are hard-pressed to maintain internal order while coping with the unfolding changes. As the decade progresses, pressures to act become irresistible. History shows that whenever humans have faced a choice between starving or raiding, they raid. Imagine Eastern European countries, struggling to feed their populations, invading Russia, which is weakened by a population that is already in decline, for access to its minerals and energy supplies. Or picture Japan eyeing nearby Russian oil and gas reserves to power desalination plants and energy-intensive farming. Envision nuclear-armed Pakistan, India, and China skirmishing at their borders over refugees, access to shared rivers, and arable land. Or Spain and Portugal fighting over fishing rights, fisheries are disrupted around the world as water temperatures change, causing fish to migrate to new habitats. Growing tensions engender novel alliances. Canada joins fortress America in a North American bloc. (Alternatively, Canada may seek to keep its abundant hydropower for itself, straining its ties with the energy-hungry U.S.) North and South Korea align to create a technically savvy, nuclear-armed entity. Europe forms a truly unified bloc to curb its immigration problems and protect against aggressors. Russia, threatened by impoverished neighbors in dire straits, may join the European bloc.) Nuclear arms proliferation is inevitable. Oil supplies are stretched thin as climate cooling drives up demand. Many countries seek to shore up their energy supplies with nuclear energy, accelerating nuclear proliferation. Japan, South Korea, and Germany develop nuclear-weapons capabilities, as do Iran, Egypt, and North Korea. Israel, China, India, and Pakistan also are poised to use the bomb.
Impact – Pole Flip

The poles will flip – brings an ice age that causes a collapse of civilization

Aym  11 [Terrence, 2-4-11, Magnetic Polar Shift Causing Massive Superstorms; http://www.helium.com/items/2083868-magnetic-polar-shifts-causing-massive-global-superstorms]

Magnetic polar shifts have occurred many times in Earth's history. It's happening again now to every planet in the solar system including Earth. The magnetic field drives weather to a significant degree and when that field starts migrating superstorms start erupting. The superstorms have arrived The first evidence we have that the dangerous superstorm cycle has started is the devastating series of storms that pounded the UK during late 2010. On the heels of the lashing the British Isles sustained, monster storms began to lash North America. The latest superstorm — as of this writing — is a monster over the U.S. that stretched across 2,000 miles affecting more than 150 million people. Yet even as that storm wreaked havoc across the Western, Southern, Midwestern and Northeastern states, another superstorm broke out in the Pacific and closed in on Australia. The southern continent had already dealt with the disaster of historic superstorm flooding from rains that dropped as much as several feet in a matter of hours. Tens of thousands of homes were damaged or destroyed. After the deluge tiger sharks were spotted swimming between houses in what was once a quiet suburban neighborhood. Shocked authorities now numbly concede that much of the water may never dissipate and have wearily resigned themselves to the possibility that region will now contain a new inland sea. But then only a handful of weeks later another superstorm; the megamonster cyclone Yasi, struck northeastern Australia. The damage it left in its wake is being called by rescue workers a war zone. The incredible superstorm packed winds near 190mph. Although labeled as a category-5 cyclone, it was theoretically a category-6. The reason for that is storms with winds of 155mph are considered category-5, yet Yasi was almost 22 percent stronger than that. A cat's cradle Yet Yasi may only be a foretaste of future superstorms. Some climate researchers, monitoring the rapidly shifting magnetic field, are predicting superstorms in the future with winds as high as 300 to 400mph. Such storms would totally destroy anything they came into contact with on land. The possibility more storms like Yasi or worse will wreak havoc on our civilization and resources is found in the complicated electromagnetic relationship between the sun and Earth. The synergistic tug-of-war has been compared by some to an intricately constructed cat's cradle. And it's in a constant state of flux. The sun's dynamic, ever-changing electric magnetosphere interfaces with the Earth's own magnetic field affecting, to a degree, the Earth's rotation, precessional wobble, dynamics of the planet's core, its ocean currents and—above all else—the weather. Cracks in Earth's Magnetic Shield The Earth's northern magnetic pole was moving towards Russia at a rate of about five miles annually. That progression to the East had been happening for decades. Suddenly, in the past decade the rate sped up. Now the magnetic pole is shifting East at a rate of 40 miles annually, an increase of 800 percent. And it continues to accelerate. Recently, as the magnetic field fluctuates, NASA has discovered "cracks" in it. This is worrisome as it significantly affects the ionosphere, troposphere wind patterns, and atmospheric moisture. All three things have an effect on the weather. Worse, what shields the planet from cancer-causing radiation is the magnetic field. It acts as a shield deflecting harmful ultra-violet, X-rays and other life-threatening radiation from bathing the surface of the Earth. With the field weakening and cracks emerging, the death rate from cancer could skyrocket and mutations of DNA can become rampant. Another federal agency, NOAA, issued a report caused a flurry of panic when they predicted that mammoth superstorms in the future could wipe out most of California. The NOAA scientists said it's a plausible scenario and would be driven by an "atmospheric river" moving water at the same rate as 50 Mississippi rivers flowing into the Gulf of Mexico. Magnetic field may dip, flip and disappear The Economist wrote a detailed article about the magnetic field and what's happening to it. In the article they noted: "There is, however, a growing body of evidence that the Earth's magnetic field is about to disappear, at least for a while. The geological record shows that it flips from time to time, with the south pole becoming the north, and vice versa. On average, such reversals take place every 500,000 years, but there is no discernible pattern. Flips have happened as close together as 50,000 years, though the last one was 780,000 years ago. But, as discussed at the Greenland Space Science Symposium, held in Kangerlussuaq this week, the signs are that another flip is coming soon." Discussing the magnetic polar shift and the impact on weather, the scholarly paper "Weather and the Earth's magnetic field" was published in the journal Nature. Scientists too are very concerned about the increasing danger of superstorms and the impact on humanity. Superstorms will not only damage agriculture across the planet leading to famines and mass starvation, they will also change coastlines, destroy cities and create tens of millions of homeless. Superstorms can also cause certain societies, cultures or whole countries to collapse. Others may go to war with each other. A Danish study published in the scientific journal Geology, found strong correlation between climate change, weather patterns and the magnetic field. "The earth's climate has been significantly affected by the planet's magnetic field, according to a Danish study published Monday that could challenge the notion that human emissions are responsible for global warming. "'Our results show a strong correlation between the strength of the earth's magnetic field and the amount of precipitation in the tropics,' one of the two Danish geophysicists behind the study, Mads Faurschou Knudsen of the geology department at Aarhus University in western Denmark, told the Videnskab journal. "He and his colleague Peter Riisager, of the Geological Survey of Denmark and Greenland (GEUS), compared a reconstruction of the prehistoric magnetic field 5,000 years ago based on data drawn from stalagmites and stalactites found in China and Oman." In the scientific paper "Midday magnetopause shifts earthward of geosynchronous orbit during geomagnetic superstorms with Dst = -300 nT" the magnetic intensity of solar storms impacting Earth can intensify the effects of the polar shift and also speed up the frequency of the emerging superstorms. Pole reversal may also be initiating new Ice Age According to some geologists and scientists, we have left the last interglacial period behind us. Those periods are lengths of time—about 11,500 years—between major Ice Ages. One of the most stunning signs of the approaching Ice Age is what's happened to the world's precessional wobble. The Earth's wobble has stopped As explained in the geology and space science website earthchangesmedia.com, "The Chandler wobble was first discovered back in 1891 by Seth Carlo Chandler an American astronomer. The effect causes the Earth's poles to move in an irregular circle of 3 to 15 meters in diameter in an oscillation. The Earth's Wobble has a 7-year cycle which produces two extremes, a small spiraling wobble circle and a large spiraling wobble circle, about 3.5 years apart. "The Earth was in October 2005 moving into the small spiraling circle (the MIN phase of the wobble), which should have slowly unfolded during 2006 and the first few months of 2007. (Each spiraling circle takes about 14 months). But suddenly at the beginning of November 2005, the track of the location of the spin axis veered at a very sharp right angle to its circling motion. "The track of the spin axis began to slow down and by about January 8, 2006, it ceased nearly all relative motion on the x and y coordinates which are used to define the daily changing location of the spin axis." And the Earth stopped wobbling—exactly as predicted as another strong sign of an imminent Ice Age. So, the start of a new Ice Age is marked by a magnetic pole reversal, increased volcanic activity, larger and more frequent earthquakes, tsunamis, colder winters, superstorms and the halting of the Chandler wobble. Unfortunately, all of those conditions are being met.

Impact – Prolif

Global cooling causes disease, famine, resource wars, and mass proliferation

Schwartz and Randall 3. (October 2003. Peter, futurist, author, and cofounder of the Global Business Network (GBN), an elite corporate strategy firm, specializing in future-think and scenario planning AND Doug, previous president of GBN. “An Abrupt Climate change scenario and its implications for united states national security” info.themicroeffect.com/wp-content/uploads/2011/01/3-Articles.pdf)
Abrupt climate change is likely to stretch carrying capacity well beyond its already  precarious limits. And there’s a natural tendency or need for carrying capacity to  become realigned. As abrupt climate change lowers the world’s carrying capacity  aggressive wars are likely to be fought over food, water, and energy.  Deaths from  war as well as starvation and disease will decrease population size, which overtime,  will re-balance with carrying capacity.   When you look at carrying capacity on a regional or state level it is apparent that  those nations with a high carrying capacity, such as the United States and Western  Europe, are likely to adapt most effectively to abrupt changes in climate, because,  relative to their population size, they have more resources to call on. This may give  rise to a more severe have, have-not mentality, causing resentment toward those  nations with a higher carrying capacity.  It may lead to finger-pointing and blame, as  the wealthier nations tend to use more energy and emit more greenhouse gasses such  as CO2 into the atmosphere.  Less important than the scientifically proven  relationship between CO2 emissions and climate change is the perception that  impacted nations have – and the actions they take.   The Link Between Carrying Capacity and Warfare   Steven LeBlanc, Harvard archaeologist and author of a new book called Carrying  Capacity, describes the relationship between carrying capacity and warfare. Drawing  on abundant archaeological and ethnological data, LeBlanc argues that historically  humans conducted organized warfare for a variety of reasons, including warfare  over resources and the environment. Humans fight when they outstrip the carrying  capacity of their natural environment.  Every time there is a choice between starving  and raiding, humans raid. From hunter/gatherers through agricultural tribes,  chiefdoms, and early complex societies, 25% of a population’s adult males die when  war breaks out.   Peace occurs when carrying capacity goes up, as with the invention of agriculture,  newly effective bureaucracy, remote trade and technological breakthroughs.  Also a  large scale die-back such as from plague can make for peaceful times---Europe after  its major plagues, North American natives after European diseases decimated their  populations (that's the difference between the Jamestown colony failure and  Plymouth Rock success).  But such peaceful periods are short-lived because  population quickly rises to once again push against carrying capacity, and warfare  resumes.  Indeed, over the millennia most societies define themselves according to  their ability to conduct war, and warrior culture becomes deeply ingrained.  The  most combative societies are the ones that survive.  However in the last three centuries, LeBlanc points out, advanced states have  steadily lowered the body count even though individual wars and genocides have  grown larger in scale.  Instead of slaughtering all their enemies in the traditional  way, for example, states merely kill enough to get a victory and then put the  survivors to work in their newly expanded economy.  States also use their own  bureaucracies, advanced technology, and international rules of behavior to raise  carrying capacity and bear a more careful relationship to it.   All of that progressive behavior could collapse if carrying capacities everywhere  were suddenly lowered drastically by abrupt climate change.  Humanity would  revert to its norm of constant battles for diminishing resources, which the battles themselves would further reduce even beyond the climatic effects.  Once again  warfare would define human life.   The two most likely reactions to a sudden drop in carrying capacity due to climate change are defensive and offensive.   The United States and Australia are likely to build defensive fortresses around their  countries because they have the resources and reserves to achieve self-sufficiency.   With diverse growing climates, wealth, technology, and abundant resources, the  United States could likely survive shortened growing cycles and harsh weather  conditions without catastrophic losses.  Borders will be strengthened around the  country to hold back unwanted starving immigrants from the Caribbean islands (an  especially severe problem), Mexico, and South America. Energy supply will be  shored up through expensive (economically, politically, and morally) alternatives  such as nuclear, renewables, hydrogen, and Middle Eastern contracts.  Pesky  skirmishes over fishing rights, agricultural support, and disaster relief will be  commonplace. Tension between the U.S. and Mexico rise as the U.S. reneges on the  1944 treaty that guarantees water flow from the Colorado River. Relief workers will  be commissioned to respond to flooding along the southern part of the east coast and  much drier conditions inland.  Yet, even in this continuous state of emergency the  U.S. will be positioned well compared to others.  The intractable problem facing the  nation will be calming the mounting military tension around the world.  As famine, disease, and weather-related disasters strike due to the abrupt climate  change, many countries’ needs will exceed their carrying capacity.  This will create a  sense of desperation, which is likely to lead to offensive aggression in order to  reclaim balance.  Imagine eastern European countries, struggling to feed their  populations with a falling supply of food, water, and energy, eyeing Russia, whose  population is already in decline, for access to its grain, minerals, and energy supply.   Or, picture Japan, suffering from flooding along its coastal cities and contamination  of its fresh water supply, eying Russia’s Sakhalin Island oil and gas reserves as an  energy source to power desalination plants and energy-intensive agricultural  processes. Envision Pakistan, India, and China – all armed with nuclear weapons –  skirmishing at their borders over refugees, access to shared rivers, and arable land.   Spanish and Portuguese fishermen might fight over fishing rights – leading to  conflicts at sea.  And, countries including the United States would be likely to better  secure their borders. With over 200 river basins touching multiple nations, we can  expect conflict over access to water for drinking, irrigation, and transportation. The  Danube touches twelve nations, the Nile runs though nine, and the Amazon runs  through seven.     In this scenario, we can expect alliances of convenience.  The United States and  Canada may become one, simplifying border controls. Or, Canada might keep its  hydropower—causing energy problems in the US. North and South Korea may align  to create one technically savvy and nuclear-armed entity.  Europe may act as a  unified block – curbing immigration problems between European nations – and  allowing for protection against aggressors.  Russia, with its abundant minerals, oil,  and natural gas may join Europe.     In this world of warring states, nuclear arms proliferation is inevitable.  As cooling  drives up demand, existing hydrocarbon supplies are stretched thin. With a scarcity  of energy supply – and a growing need for access -- nuclear energy will become a  critical source of power, and this will accelerate nuclear proliferation as countries  develop enrichment and reprocessing capabilities to ensure their national security.   China, India, Pakistan, Japan, South Korea, Great Britain, France, and Germany will  all have nuclear weapons capability, as will Israel, Iran, Egypt, and North Korea.   Managing the military and political tension, occasional skirmishes, and threat of war  will be a challenge.  Countries such as Japan, that have a great deal of social cohesion  (meaning the government is able to effectively engage its population in changing  behavior) are most likely to fair well.  Countries whose diversity already produces  conflict, such as India, South Africa and Indonesia, will have trouble maintaining  order. Adaptability and access to resources will be key. Perhaps the most frustrating  challenge abrupt climate change will pose is that we’ll never know how far we are  into the climate change scenario and how many more years – 10, 100, 1000 --- remain  before some kind of return to warmer conditions as the thermohaline circulation  starts up again.  When carrying capacity drops suddenly, civilization is faced with  new challenges that today seem unimaginable. 

Prolif dramatically increases the risk of accidental, intentional, or terror-based nuclear war

Utgoff 2 - Deputy Director of Strategy, Forces, and Resources @ the Institute for Defense Analyses (Victor, Survival, “Proliferation, Missile Defense and American Ambitions”, 44:2, Summer, p. 87-90)

Many readers are probably willing to accept that nuclear proliferation is such a grave threat to world peace that every effort should be made to avoid it. However, every effort has not been made in the past, and we are talking about much more substantial efforts now. For new and substantially more burdensome efforts to be made to slow or stop nuclear proliferation, it needs to be established that the highly proliferated nuclear world that would sooner or later evolve without such efforts is not going to be acceptable. And, for many reasons, it is not. First, the dynamics of getting to a highly proliferated world could be very dangerous. Proliferating states will feel great pressures to obtain nuclear weapons and delivery systems before any potential opponent does. Those who succeed in outracing an opponent may consider preemptive nuclear war before the opponent becomes capable of nuclear retaliation. Those who lag behind might try to preempt their opponent’s nuclear programme or defeat the opponent using conventional forces. And those who feel threatened but are incapable of building nuclear weapons may still be able to join in this arms race by building other types of weapons of mass destruction, such as biological weapons. Second, as the world approaches complete proliferation, the hazards posed by nuclear weapons today will be magnified many times over. Fifty or more nations capable of launching nuclear weapons means that the risk of nuclear accidents that could cause serious damage not only to their own populations and environments, but those of others, is hugely increased. The chances of such weapons falling into the hands of renegade military units or terrorists is far greater, as is the number of nations carrying out hazardous manufacturing and storage activities. Increased prospects for the occasional nuclear shootout Worse still, in a highly proliferated world there would be more frequent opportunities for the use of nuclear weapons. And more frequent opportunities means shorter expected times between conflicts in which nuclear weapons get used, unless the probability of use at any opportunity is actually zero. To be sure, some theorists on nuclear deterrence appear to think that in any confrontation between two states known to have reliable nuclear capabilities, the probability of nuclear weapons being used is zero.3 These theorists think that such states will be so fearful of escalation to nuclear war that they would always avoid or terminate confrontations between them, short of even conventional war. They believe this to be true even if the two states have different cultures or leaders with very eccentric personalities. History and human nature, however, suggest that they are almost surely wrong. History includes instances in which states known to possess nuclear weapons did engage in direct conventional conflict. China and Russia fought battles along their common border even after both had nuclear weapons. Moreover, logic suggests that if states with nuclear weapons always avoided conflict with one another, surely states without nuclear weapons would avoid conflict with states that had them. Again, history provides counter-examples. Egypt attacked Israel in 1973 even though it saw Israel as a nuclear power at the time. Argentina invaded the Falkland Islands and fought Britain’s efforts to take them back, even though Britain had nuclear weapons. Those who claim that two states with reliable nuclear capabilities to devastate each other will not engage in conventional conflict risking nuclear war also assume that any leader from any culture would not choose suicide for his nation. But history provides unhappy examples of states whose leaders were ready to choose suicide for themselves and their fellow citizens. Hitler tried to impose a ‘victory or destruction’ policy on his people as Nazi Germany was going down to defeat.4 And Japan’s war minister, during debates on how to respond to the American atomic bombing, suggested ‘Would it not be wondrous for the whole nation to be destroyed like a beautiful flower?’5 If leaders are willing to engage in conflict with nuclear-armed nations, use of nuclear weapons in any particular instance may not be likely, but its probability would still be dangerously significant. In particular, human nature suggests that the threat of retaliation with nuclear weapons is not a reliable guarantee against a disastrous first use of these weapons. While national leaders and their advisors everywhere are usually talented and experienced people, even their most important decisions cannot be counted on to be the product of well-informed and thorough assessments of all options from all relevant points of view. This is especially so when the stakes are so large as to defy assessment and there are substantial pressures to act quickly, as could be expected in intense and fast-moving crises between nuclear-armed states.6 Instead, like other human beings, national leaders can be seduced by wishful thinking. They can misinterpret the words or actions of opposing leaders. Their advisors may produce answers that they think the leader wants to hear, or coalesce around what they know is an inferior decision because the group urgently needs the confidence or the sharing of responsibility that results from settling on something. Moreover, leaders may not recognise clearly where their personal or party interests diverge from those of their citizens. Under great stress, human beings can lose their ability to think carefully. They can refuse to believe that the worst could really happen, oversimplify the problem at hand, think in terms of simplistic analogies and play hunches. The intuitive rules for how individuals should respond to insults or signs of weakness in an opponent may too readily suggest a rash course of action. Anger, fear, greed, ambition and pride can all lead to bad decisions. The desire for a decisive solution to the problem at hand may lead to an unnecessarily extreme course of action. We can almost hear the kinds of words that could flow from discussions in nuclear crises or war. ‘These people are not willing to die for this interest’. ‘No sane person would actually use such weapons’. ‘Perhaps the opponent will back down if we show him we mean business by demonstrating a willingness to use nuclear weapons’. ‘If I don’t hit them back really hard, I am going to be driven from office, if not killed’. Whether right or wrong, in the stressful atmosphere of a nuclear crisis or war, such words from others, or silently from within, might resonate too readily with a harried leader. Thus, both history and human nature suggest that nuclear deterrence can be expected to fail from time to time, and we are fortunate it has not happened yet. But the threat of nuclear war is not just a matter of a few weapons being used. It could get much worse. Once a conflict reaches the point where nuclear weapons are employed, the stresses felt by the leaderships would rise enormously. These stresses can be expected to further degrade their decision-making. The pressures to force the enemy to stop fighting or to surrender could argue for more forceful and decisive military action, which might be the right thing to do in the circumstances, but maybe not. And the horrors of the carnage already suffered may be seen as justification for visiting the most devastating punishment possible on the enemy.7 Again, history demonstrates how intense conflict can lead the combatants to escalate violence to the maximum possible levels. In the Second World War, early promises not to bomb cities soon gave way to essentially indiscriminate bombing of civilians. The war between Iran and Iraq during the 1980s led to the use of chemical weapons on both sides and exchanges of missiles against each other’s cities. And more recently, violence in the Middle East escalated in a few months from rocks and small arms to heavy weapons on one side, and from police actions to air strikes and armoured attacks on the other. Escalation of violence is also basic human nature. Once the violence starts, retaliatory exchanges of violent acts can escalate to levels unimagined by the participants beforehand.8 Intense and blinding anger is a common response to fear or humiliation or abuse. And such anger can lead us to impose on our opponents whatever levels of violence are readily accessible.In sum, widespread proliferation is likely to lead to an occasional shoot-out with nuclear weapons, and that such shoot-outs will have a substantial probability of escalating to the maximum destruction possible with the weapons at hand. Unless nuclear proliferation is stopped, we are headed toward a world that will mirror the American Wild West of the late 1800s. With most, if not all, nations wearing nuclear ‘six-shooters’ on their hips, the world may even be a more polite place than it is today, but every once in a while we will all gather on a hill to bury the bodies of dead cities or even whole nations.

Impact – Resource Wars

Global cooling now – comparatively worse than warming – causes global resource shortages

Koprowski 10 [Gene J. Koprowski, 5-19-10, Global Cooling Is Coming -- and Beware the Big Chill, Scientist Warns, http://www.foxnews.com/scitech/2010/05/19/global-cooling-scientists-warming/#ixzz1DQtGlwbQ

Contrary to the commonly held scientific conclusion that the Earth is getting warmer, Dr. Don Easterbrook, emeritus professor of geology at Western Washington University and author of more than 150 peer-reviewed papers, has unveiled evidence for his prediction that global cooling is coming soon. “Rather than global warming at a rate of 1 F per decade, records of past natural cycles indicate there may be global cooling for the first few decades of the 21st century to about 2030,” said Easterbrook, speaking on a scientific panel discussion with other climatologists. This, he says, will likely be followed by “global warming from about 2030 to 2060,” which will then be followed by another cooling spell from 2060 to 2090. Easterbrook spoke before a group of about 700 scientists and government officials at the fourth International Conference on Climate Change. The conference is presented annually in Chicago by the Heartland Institute, a conservative nonprofit think tank that actively questions the theory of man's role in global warming. Last year the Institute published Climate Change Reconsidered, a comprehensive reply to the United Nations' latest report on climate change. "Global warming is over -- at least for a few decades," Easterbrook told conference attendees. "However, the bad news is that global cooling is even more harmful to humans than global warming, and a cause for even greater concern." Easterbrook made several stunning claims about the effects of the coming cold. There will be twice as many people killed by extreme cold than by extreme heat, he predicted, and global food production will suffer because of the shorter, cooler growing seasons and bad weather during harvest seasons. But not everyone is breaking out the overcoat and mittens. “It's absurd to talk of global cooling when global heating is with us now and accelerating," said Dan Miller, managing director of the Roda Group, and an expert on climate change. "According to NASA, this past April was the hottest since temperature measurements began. And 2010 is on track to be the hottest year since temperature records began. “North America was relatively cool last year, but the Earth as a whole was much warmer than average,” he said. Data from the National Oceanic and Atmospheric Agency (NOAA) also points to a warming trend. The agency recently reported that global land and ocean surface temperatures for the first four months of 2010 were the warmest it had on record. Easterbrook, one of 75 climate and policy experts presenting at the conference, uncovered sudden climate fluctuations of warming and cooling -- all of which occurred before 1945, when carbon dioxide levels began to rise sharply -- through geologic evidence. Ten big climate changes occurred over the past 15,000 years, and another 60 smaller changes occurred in the past 5,000 years. Based on new analysis of ice cores from Greenland to Antarctica, Easterbrook said global temperatures rose and fell from 9 to 15 degrees in a century or less -- swings that he said were "astonishing." In addition, he explained that energy consumption will rise -- and consumer prices will rise along with it -- and political and social instability could result as the world population grows 50 percent in the next 40 years while food and energy demand soars. Another presenter at the conference, James M. Taylor, an environmental policy expert and a fellow at the Heartland Institute, said that global cooling is already happening. Based on figures provided by the Rutgers University Global Snow Lab, he noted that snow records from the last 10 years exceeded the records set in the 1960s and 1970s. A sign of global cooling? This past “decade set a record for largest average global snow extent,” Taylor said.

Hoarding locks-in the shortage and trigger grain wars 

Kim 08 – Former senior business risk officer @ Citi Private Bank, responsible for managing risk analysts in assessing business and operational risks [Ed Kim (Former Vice President with JPMorgan, where he was responsible for coordinating the operational risk assessment for the Credit Portfolio Group), “Risk Analysis Of Global Grain Shortage,” Practical Risk Management, Friday, April 11, 2008, pg. http://riskyops.blogspot.com/2008/04/risk-analysis-of-global-grain-shortage.html]

We may not fully know how the competing theories weigh in as being the “main culprit” causing the current food crisis until a few years later. Rather than one main culprit, it appears to be a combination of cause and effect started by traders seeking alpha from weak crop reports. However, all of the analyses agree that this is a global crisis that threatens each sovereign’s national food security. So the focus of this assessment will be on “What are the risks faced by exporting countries, importing countries, and the overall global community?” Risk Assessment Of The Global Food Crisis For Net Exporters Of Grain, the biggest question that they face is to whether to add to their stockpile or sell into the rising prices. Russia and China, two major exporters of grain, have already placed restrictions on exports and are stockpiling. Thailand and India, two major exporters of rice, may announce some restrictions in the near future. The U.S. may decrease its exports of grain to meet internal demands, especially that of biofuel. If more grain exporting countries begin to limit exports, and/or more grain is diverted to biofuel production, then I think that the following risk events will increase in their probability of occurrence: 1. Grain prices will continue to reach new price highs due to limited world supply (traders will be able to skew the market prices even further with their speculative trading) 2. People will begin hoarding grain, leading to more shortage and still higher prices (self-fulfilling action) 3. More countries will begin to experience bread lines (less developed and developing countries) or place a limit on the quantity that one may purchase at one time (developed countries) 4. There will be sporadic shortages of grain based products, leading to localized panic, vandalism, and protests 5. There will be reports of grain carrying ships being hijacked (especially in the South China Sea) 6. Border tension and skirmishes between non-friendly nations will increase in frequency, scope, and duration 7. Companies will begin substituting other vegetables for grain in their products (potato flakes for breakfast anyone?) 8. Mass deforestation of vital rain forests and old growth forests to make room for more farmland (very bad move as it will cause more global climate imbalance) 9. Global stagflation brought on by rising food and fuel prices coupled with businesses failures, mass layoffs and devaluation of the local currency (Nations will print more money (fiat currency) to pay for imports, which will cause rampant price inflation) 10. Precious metal prices will set new highs 11. More catalytic converters will be stolen for their content of platinum, palladium, or rhodium 12. Global pollution levels will increase due to reduction in forest cover and production of more fertilizers 13. Carbon credits will rapidly rise in value as more nations realize that they will not meet their limits set in the Kyoto Treaty 14. Potential for a major outbreak of disease brought on by over farming, malnutrition, and increased pollution Please note that the above risk events are my opinions based on the facts presented. I developed these opinions by asking “What would be the likely outcomes of current events, should they continue linearly in their present vector?” Conclusion The World Bank’s April 2008 report Rising Food Prices: Policy Options and World Bank Response does not paint a rosy picture of the global food shortage and rapid rise in food prices. The World Bank report’s conclusion is that “Food crop prices are expected to remain high in 2008 and 2009 and then begin to decline, but they are likely to remain well above the 2004 levels through 2015 for most food crops.” While we in the developed countries bemoan the impact on our wallets, there are people around the world who bemoan the impact on their survival. As more families are forced to cut back on food, malnutrition will increase. This in turn will lead to increased incidents of major illnesses around the world. The overall effect of this will be series of grass root riots that will increasingly grow in size and turn more violent. With more frequent and violent protests, the probability is great that malevolent ideologists will use this opportunity to take control of some of the affected countries. After all, history shows that the oppressive economic condition – first hyper-inflation, then stagflation, and finally a major depression, all kick-started by the Treaty of Versailles – lead to public discontent in Germany, which made it possible for Hitler and the Nazi party to come into power. This theme reoccurs throughout modern history. John Foran, Professor of Sociology at the UC-Santa Barbara, notes in his research on approximately 36 revolutions in the 20th century that economic change combined with stagnation or deterioration in basic quality of life are two major components of revolutions. We’ve heard the adage that history repeats itself, albeit in a slightly different form. If we persist on staying the course on the current food shortage and its rapidly rising prices, then we are setting the stage for more revolutions to come. I hope that we do not come to that point.

The impact is great power wars

Sachs 08 - Professor of Sustainable Development, Health Policy and Management @ Columbia University  [Jeffrey D. Sachs (Director of the Earth Institute @ Columbia University. Special Advisor to UN Secretary-General Ban Ki-moon. Former Director of the UN Millennium Project and Special Advisor to UN Secretary-General Kofi Annan on the Millennium Development Goals), “A User’s Guide to the Century,” National Interest, 07.02.2008, pg. http://www.nationalinterest.org/Article.aspx?id=18682]

THE NEW world order is therefore crisis prone. The existence of rapidly emerging regional powers, including Brazil, China and India, can potentially give rise to conflicts with the United States and Europe. The combination of rapid technological diffusion and therefore convergent economic growth, coupled with the natural-resource constraints of the Anthropocene, could trigger regional-scale or global-scale tensions and conflicts. China’s rapid economic growth could turn into a strenuous, even hot, competition with the United States over increasingly scarce hydrocarbons in the Middle East, Africa and Central Asia. Conflicts over water flow in major and already-contested watersheds (among India, Bangladesh and Pakistan; China and Southeast Asia; Turkey, Israel, Iraq and Jordan; the countries of the Nile basin; and many others) could erupt into regional conflicts. Disagreements over management of the global commons—including ocean fisheries, greenhouse gases, the Arctic’s newly accessible resources, species extinctions and much more—could also be grounds for conflict. The continuation of extreme poverty, and the adverse spillovers from laggard regions, could trigger mass violence. Local conflicts can draw in major powers, which then threaten expanded wars—as in Afghanistan, Somalia and Sudan. When poverty is combined with rapid population growth and major environmental shocks (such as prolonged droughts in the Sahel and the Horn of Africa) there is a distinct likelihood of mass population movements, such as large-scale illegal migrations of populations escaping hunger and destitution. Such movements in the past have contributed to local violence, as in South Africa of late, and even to war, as in Darfur. These intersecting challenges of our crowded world, multipolarity, unprecedented demographic and environmental stresses, and the growing inequalities both within and between countries, can trigger spirals of conflict and instability—disease, migration, state failure and more—and yet are generally overlooked by the broad public and even by many, if not most, foreign-policy analysts. The instability of the Horn of Africa, the Middle East and Central Asia has been viewed wrongly by many in the U.S. public and foreign-policy community mainly as the battleground over Islamic extremism and fundamentalism, with little reflection on the fact that the extremism and fundamentalism is often secondary to illiteracy, youth unemployment, poverty, indignation, economic hopelessness and hunger, rather than religion per se. The swath of “Islamic” extremist violence across the African Sahel, Horn of Africa, and into the Middle East and Central Asia lies in the world’s major dryland region, characterized by massive demographic, environmental and economic crises. The security institutions—such as ministries of defense—of the major powers are trained to see these crises through a military lens, and to look for military responses, rather than see the underlying demographic, environmental and economic drivers—and the corresponding developmental options to address them. Genuine global security in the next quarter century will depend on the ability of governments to understand the true interconnected nature of these crises, and to master the scientific and technological knowledge needed to find solutions. 

Impact – Terrorism

Ice age causes nuclear terrorism and nuclear war

Morris 81 (Richard, Physicist, “The End of the World”, p. 68-69)

The nations with the greatest population problems are frequently also the most unstable politically. In a worldwide crisis, this instability might become even worse. The leaders in some of the nations experiencing severe famine might very well decide to engage in "nuclear blackmail" by threatening to set off nuclear explosions in the major agricultural countries if their demands for food were not met. (At present, six nations—the United States, the Soviet Union, Great Britain, France, China, and India—possess nuclear bombs or warheads. It has been estimated that another fifteen or twenty either have the technology required to make an atomic bomb or could develop it very quickly. It is true that only those nations with highly advanced technologies have the capability to develop sophisticated nuclear missile systems. However, it is not necessary to have ballistic missiles in order to engage in nuclear terrorism. An atomic bomb could easily be loaded into a Volkswagen bus and driven into New York City. A timing device could be attached which would cause it to explode at a given time if the blackmailers' demands were not met.) The coming ice age, then, will cause the obliteration of millions of square miles of the earth's surface. It will bring drought and famine to those areas that are not covered by ice and provide motivation for possible acts of nuclear terrorism. Is there any way that all this can be prevented? Perhaps. It might be possible to stop an ice age by melting the ice in the Arctic Ocean. 

The impact is nuclear war and extinction

Beres 87 (Louis, Prof. Pol. Sci. and I. Law @ Purdue, “Terrorism and Global Security: The Nuclear Threat”, p. 42-43)

Nuclear terrorism could even spark full-scale war between states. Such war could involve the entire spectrum of nuclear-conflict possibilities, ranging from a nuclear attack upon a non-nuclear state to systemwide nuclear war. How might such far-reaching consequences of nuclear terrorism come about? Perhaps the most likely way would involve a terrorist nuclear assault against a state by terrorists hosted in another state. For example, consider the following scenario: Early in the 1990s, Israel and its Arab-state neighbors finally stand ready to conclude a comprehensive, multilateral peace settlement. With a bilateral treaty between Israel and Egypt already many years old, only the interests of the Palestinians—as defined by the PLO—seem to have been left out. On the eve of the proposed signing of the peace agreement, half a dozen crude nuclear explosives in the one-kiloton range detonate in as many Israeli cities. Public grief in Israel over the many thousands dead ands maimed is matched only by the outcry for revenge. In response to the public mood, the government of Israel initiates selected strikes against terrorist strongholds in Lebanon, whereupon Lebanese Shiite forces and Syria retaliate against Israel.  Before long, the entire region is ablaze, conflict has escalated to nuclear forms, and all countries in the area have suffered unprecedented destruction. Of course, such a scenario is fraught with the makings of even wider destruction. How would the United States react to the situation in the Middle East? What would be the Soviet response? It is certainly conceivable that a chain reaction of interstate nuclear conflict could ensue, one that would ultimately involve the superpowers or even every nuclear-weapons state on the planet. What, exactly, would this mean? Whether the terms of assessment be statistical or human, the consequences of nuclear war require an entirely new paradigm of death. Only such a paradigm would allow us a proper framework for absorbing the vision of near-total obliteration and the outer limits of human destructiveness. Any nuclear war would have effectively permanent and irreversible consequences. Whatever the actual extent of injuries and fatalities, such a war would entomb the spirit of the entire species in a planetary casket strewn with shorn bodies and imbecile imaginations. 

Impact – Water Wars

Ice age causes mass drought

Morris 81 (Richard, Physicist, “The End of the World”, p. 66-67)

Since the causes of ice ages are not understood, it is impossible to predict when the next one will begin. This event will almost certainly happen sometime in the next thousand years, possibly in the next few hundred, or even before the end of the twentieth century. When the coming ice age does begin, large portions of the nations in the Northern Hemisphere will be covered by ice. Some of them will be obliterated entirely.  Even the countries in equatorial regions will feel the effects. Although it is not very likely that they will be covered by glaciers, they will experience prolonged drought. As the earth cools, less water will evaporate from the oceans. This will eventually bring a halt to the glaciation; there will be little water vapor in the atmosphere, and hence there will not be much snow to feed the glaciers. But before this happens, areas of the world which currently experience abundant rainfall will become very dry. In fact, something like this is already happening on a minor scale. The African drought that  caused the death of 400,000 people during the late 196os  and early 197os and which caused the Sahara Desert to creep  southward is thought to be associated with the worldwide  cooling trend that we are currently experiencing. Even before the next ice age starts, we can expect the summer monsoons that bring rain to large areas of Africa and Asia to fail repeatedly. It is not pleasant to speculate about the number of deaths that will probably result.  

Causes water wars and nuclear conflict

Weiner 90 (Jonathan, Pulitzer Prize winning author, “The Next One Hundred Years”, p. 270)

If we do not destroy ourselves with the A-bomb and the H-bomb, then we may destroy ourselves with the C-bomb, the Change Bomb. And in a world as interlinked as ours, one explosion may lead to the other. Already in the Middle East, from North Africa to the Persian Gulf and from the Nile to the Euphrates, tensions over dwindling water supplies and rising populations are reaching what many experts describe as a flashpoint. A climate shift in that single battle-scarred nexus might trigger international tensions that will unleash some of the 60,000 nuclear warheads the world has stockpiled since Trinity.

AT: Warming Bad
Cooling Now 

Cooling now 

Hannon 12 [Lee, journalist for China Daily, “Forget global warming - it's Cycle 25 we need to worry about,” 2-6, http://www.chinadaily.com.cn/language_tips/news/2012-02/06/content_14541463.htm]
The supposed ‘consensus’ on man-made global warming is facing an inconvenient challenge after the release of new temperature data showing the planet has not warmed for the past 15 years.

The figures suggest that we could even be heading for a mini ice age to rival the 70-year temperature drop that saw frost fairs held on the Thames in the 17th Century.

Based on readings from more than 30,000 measuring stations, the data was issued last week without fanfare by the Met Office and the University of East Anglia Climatic Research Unit. It confirms that the rising trend in world temperatures ended in 1997.

Meanwhile, leading climate scientists yesterday told The Mail on Sunday that, after emitting unusually high levels of energy throughout the 20th Century, the sun is now heading towards a ‘grand minimum’ in its output, threatening cold summers, bitter winters and a shortening of the season available for growing food.

Cooling because of volcanic eruptions

Zhong et al 10 [Y. Zhong, professor at UC Boulder; G. H. Miller, professor of Geological Sciences at UC Boulder; B. L. Otto-Bliesner, M. M. Holland, D. A. Bailey, and D. P. Schneider are part of National Center for Atmospheric Research; D. P. Schneider is in the Cooperative Institute for Research in Environmental Sciences; A. Geirsdottir is a professor in the Dept of Earth Sciences & Institute of Earth Sciences at U Iceland; “Centennial-scale climate change from decadally-paced explosive volcanism: a coupled sea ice-ocean mechanism,” Climate Dynamics]
The immediate impacts of explosive volcanism on global surface climate has been well documented and intensively investigated (Robock 2000). Large volcanic eruptions are known to modulate downwelling solar radiation by injecting sulfur gases into the stratosphere where the resultant sulfate aerosols scatter solar radiation back to space and cool the Earth’s surface. Surface cooling induced in this manner is typically a temporary (1–3 years) transient due to the short-lived nature of stratospheric sulfate aerosols (Bradley 1988; Robock 2000). Volcanic eruptions have also been speculated to have longer climate impacts. Noting the close relation between Northern Hemisphere (NH) glacier fluctuations and variations in volcanic activity during the last millennium, Porter (1981, 1986) pointed out that volcanism might be a primary forcing of climate variability on decadal-to-centennial scales. The coincidence of the Toba eruption that occurred 77–69 ka ago (Zielinski et al. 1996; Oppenheimer 2002) and the beginning of a 1,000-year cool period (Zielinski et al. 1996; Huang et al. 2001) lead to the speculation that the eruption could have caused the observed cooling. It remains an open question whether, and how shortlived volcanic forcing could generate a long-lasting climate response. Previous model studies of climate impacts of a Toba-like super-volcano (Jones et al. 2005; Robock et al. 2009) failed to produce a glacial advance, but showed some decadal-scale climate responses. Using a coupled model simulation, Schneider et al. (2009) showed that closely spaced (*10 years) temporal sequences of tropical eruptions incited expansion in NH sea ice that was sustainable for longer than a decade after the direct radiative forcing by volcanic aerosols had been removed. Even as atmospheric radiative and dynamic forcing faded, nearsurface cooling and ice growth persisted in the Arctic, suggesting the importance of positive ocean–atmosphereice feedbacks. Anderson et al. (2008) conjectured that substantial expansion of Arctic Ocean sea ice following explosive volcanism may amplify cooling due to volcanic aerosols, but they offered no mechanism to maintain an expanded sea ice cover once the primary forcing is removed. Conceivably, a volcano-climate link may be strongest following a series of large explosive eruptions, each less than a decade apart, which is shorter than the response time of ocean surface waters (Church et al. 2005; Stenchikov et al. 2009). Climate impacts on decadal to centennial scales may also involve slow-evolving oceanic processes, such as variations in the Atlantic meridional overturning circulation (MOC) (Rind and Overpeck 1993; Church et al. 2005; Stenchikov et al. 2009). Here we use a climate model to test whether four decadally sequenced tropical volcanic eruptions may produce a climate response that persists much longer than that associated only with aerosol perturbation. The second half of the thirteenth century is the most volcanically perturbed half century of the past 1,500 years (Ammann et al. 2007; Jansen et al. 2007; Gao et al. 2008), beginning with a large eruption in 1257–1258, followed by three smaller, eruptions over the next 30 years. A multi-centennial control run is perturbed by the stratospheric loadings estimated from ice core records for these four eruptions (Ammann et al. 2007). In two of our four simulations we find a significant expansion in NH sea ice that persists for at least 100 model years after the final eruption. Through detailed diagnostics, we show that the expanded state of NH sea ice is maintained by a cumulative ocean cooling, initially through the direct effect provided by volcanic aerosols, and subsequently by increased sea ice export to the North Atlantic. Sea ice exported to the northern North Atlantic elicits thermal and dynamical changes in North Atlantic surface waters that reduce the efficiency of the ocean to melt sea ice. The reduction in basal ice melt allows sea ice to remain in its expanded state on multidecadal to centennial time scales. Expanded sea ice and associated ocean surface water changes produce regional cooling over northwestern Europe and northeastern Canada. Our results suggest that under certain climate states, decadally paced explosive tropical volcanism can produce centennial-scale impacts on Northern Hemisphere climate, but the failure of this strong positive feedback mechanism to be triggered in two of our simulations suggests that the feedback is sensitive to other factors.

Not Anthropogenic

Not anthropogenic

Jasper 11 [William F. Jasper, 1-18-11, ‘2010: "Hottest Year on Record"?’ http://www.thenewamerican.com/index.php/usnews/politics/5933-2010-qhottest-year-on-recordq]

This is pure politics, not science. The "hottest year" claims confirm the case for political science overtaking climate science. The "hottest year" claim depends on minute fractions of a degree difference between years. Even NASA's James Hansen, the leading proponent of man-made global warming in the U.S., conceded the "hottest year" rankings are essentially meaningless. Hansen explained that 2010 differed from 2005 by less than 2 hundredths of a degree F (that's 0.018F). "It's not particularly important whether 2010, 2005, or 1998 was the hottest year on record," Hansen admitted on January 13. According to NASA, none of agencies tasked with keeping the global temperature data agree with each other. "Rankings of individual years often differ in the most closely watched temperature analyses - from GISS, NCDC, and the UK Met Office - a situation that can generate confusion." If there is confusion in the matter, it is Hansen and his colleagues at NASA's GISS and NOAA who are greatly responsible. In a January 14 commentary at WattsUpWithThat.com, meteorologist Dr. Ryan Maue of Florida State University ridiculed the "hottest year" rankings and Hansen's admission that it "was not particularly important" which year was declared the "hottest." Dr. Maue examines the NASA press release and then taunts Hansen: "Well, then stop issuing press releases which tout the rankings, which are subject to change ex post facto." Indeed, the AGW alarmists are not content to pull this PR stunt only once per year, they issue releases and hold press conferences on this manufactured "news" multiple times per year. Meteorologist Art Horn take the NOAA "hottest year" claims to task at the climate web site ICECAP, commenting: If NOAA was truly objective in their analysis of this 130 year period of temperature they would acknowledge that 130 years of record in the long history of climate is insignificant to the extreme. The reason they do not give this record its true historical context is because their statement is really political. Their true message is that global warming is causing the warm weather and that we need to abandon fossil fuels and somehow change to "renewable" energy sources.... "If one takes a serious, adult look at the variability of weather and climate over time you find amazing events," Horn continued. "In the winter of 1249 it was so warm in England that people did not need winter clothes. They walked about in summer dress. It was so warm people thought the seasons had changed. There was no frost in England the entire winter. Can you imagine what NOAA would say if that happened next year? But it did happen, 762 years ago and burning fossil fuels had nothing to do with it. In the winter of 1717 there was so much snow in Massachusetts in late February and early March, single story houses were buried." Richard S. Lindzen, the Alfred P. Sloan professor of atmospheric science at the Massachusetts Institute of Technology (MIT), is another of the many eminent climate scientists that challenge the NASA/NOAA's alarmist "hottest year" propaganda stunts, based as they are on "tenths of a degree" from questionable records. "Global warming enthusiasts have responded to the absence of warming in recent years by arguing that the past decade has been the warmest on record," Dr Lindzen noted, in an op-ed for The Free Lance-Star in Fredericksburg, Va. "We are still speaking of tenths of a degree, and the records themselves have come into question. Since we are, according to these records, in a relatively warm period, it is not surprising that the past decade was the warmest on record. This in no way contradicts the absence of increasing temperatures for over a decade." Lindzen continued: One may ask why there has been the astounding upsurge in alarmism in the past four years. When an issue like global warming is around for more than 20 years, numerous agendas are developed to exploit the issue. The interests of the environmental movement in acquiring more power, influence and donations are reasonably clear. So, too, are the interests of bureaucrats for whom control of carbon dioxide is a dream come true. After all, carbon dioxide is a product of breathing itself. Polls show public support for costly and intrusive government "remedies" for climate change has plummeted, apparently causing the AGW alarmists to resort to ever more desperate measures. Professor Lindzen notes: For those committed to the more venal agendas, the need to act soon, before the public appreciates the situation, is real indeed. However, the need to courageously resist hysteria is equally clear. Wasting resources on symbolically fighting ever-present climate change is no substitute for prudence. Also worth noting, Lord Christopher Monckton provides a point-by-point analysis of a typical 2010-as-the-hottest-year news story, the article chosen being one from The Australian, here. The AGW Data Fraud Problem However, as noted above, aside from the problem of unjustified alarmist "spin" applied to the temperature statistics and the failure — by NASA, NOAA, and the media — to present those statistics in the proper time-span context, there is the even deeper problem concerning the veracity of the statistics themselves. Over the past 14 months since the "Climategate" e-mails scandal broke, the public has become much more aware of the fraud, deception, lies, stonewalling, conspiracy, and destruction of evidence employed by some of (in NPR's words) "the world's most respected climate scientists." The three official "inquiries" into Climategate conducted thus far have been incredibly biased in favor of the accused, providing Phil Jones, Michael Mann and other scientists and institutions at the center of the scandal with cover to claim vindication. (See: Were the "Climategate" Inquiries Whitewashed?) In his quote excerpted above, Professor Lindzen notes that "the records themselves have come into question." The records he is referring to are the official temperature records that are cited by the AGW alarmists as evidence that governments must assume vast new powers to tax, regulate, control, re-engineer, and regiment society, in order to save us from a supposed climate Armageddon. One of the biggest stories over the past couple of years that the major media have missed completely — or intentionally suppressed — is the news that the temperature data used by NOAA, NASA, Britain's University of East Anglia Climate Research Unit (UEA-CRU), and others in their apocalyptic scenarios are hopelessly corrupted and incapable of providing any meaningful in-put for policy decisions, especially decisions to impose radical greenhouse gas "mitigation" measures. We have this "from the horse's mouth," so to speak, in the form of Climategate emails from the UEA-CRU. In one of the e-mails, Ian "Harry" Harris, the CRU programmer lamented about "[The] hopeless state of their (CRU) database. No uniform data integrity, it's just a catalogue of issues that continues to grow as they're found." In another expression of exasperation at the total disarray of the data, Harris wrote: Aarrggghhh! There truly is no end in sight. This whole project is SUCH A MESS. No wonder I needed therapy!! CRU's star member, Dr. Phil Jones, in a moment of candor, confessed to the BBC that "his surface temperature data are in such disarray they probably cannot be verified or replicated." Can't be verified or replicated? Then you have no science! And certainly no "overwhelming evidence" — as the media alarmists are fond of putting it — to justify draconian policies. Meteorologists Joseph D'Aleo and Anthony Watts point out that: This reflects on both NOAA and NASA in the United States. Phil Jones also admits that "Almost all the data we have in the CRU archive is exactly the same as in the GHCN archive used by the NOAA National Climatic Data Center." In a policy paper entitled Surface Temperature Records: Policy-Driven Deception?, published in August 2010 by the Science & Public Policy Institute (SPPI), D'Aleo and Watts write: Around 1990, NOAA/NCDC's GHCN dataset lost more than three-quarters of the climate measuring stations around the world. It can be shown that country by country, they lost stations with a bias towards higher-latitude, higher-altitude and rural locations, all of which had a tendency to be cooler. The remaining climate monitoring stations were increasingly near the sea, at lower elevations, and at airports near larger cities. This data were then used to determine the global average temperature and to initialize climate models. Interestingly, the very same often colder stations that have been deleted from the world climate network were retained for computing the average-temperature in the base periods, further increasing the potential bias towards overstatement of the warming. To make sure the reader did not miss this astounding point, we reiterate and emphasize: More than 75 percent of the weather stations around the globe have been inexplicably "lost."
CO2 follows temperature increases – not the other way around 

ScienceDaily ’01. (ScienceDaily is an organization that reports scientific discoveries. June 15, 2001. 

http://www.sciencedaily.com/releases/2001/06/010615071248.htm. HH)
The researcher suggests that atmospheric carbon dioxide -- often thought of as a key "greenhouse gas" -- is not the cause of global warming. The opposite is most likely to be true, according to Robert Essenhigh, E.G. Bailey Professor of Energy Conservation in Ohio State's Department of Mechanical Engineering. It is the rising global temperatures that are naturally increasing the levels of carbon dioxide, not the other way around, he says.

Essenhigh explains his position in a "viewpoint" article in the current issue of the journal Chemical Innovation, published by the American Chemical Society.

Many people blame global warming on carbon dioxide sent into the atmosphere from burning fossil fuels in man-made devices such as automobiles and power plants. Essenhigh believes these people fail to account for the much greater amount of carbon dioxide that enters -- and leaves -- the atmosphere as part of the natural cycle of water exchange from, and back into, the sea and vegetation.

Climate Models Flawed 

Climate models are flawed – faulty data and poor assumptions 

Hoffman 12 [Doug L, adjunct Professor of Computer Science at Hendrix College and the University of Central Arkansas, author of the Resilient Earth, “Stop Them, Before They Model Again,” 4-17, http://www.theresilientearth.com/?q=content/stop-them-they-model-again]
In these days of faltering economies and tight government spending there still seems to be an infinite amount of funding available to promote ever larger computer based climate studies. The latest such study, “Broad range of 2050 warming from an observationally constrained large climate model ensemble,” was published online on March 25, 2012. A veritable potpourri of international climate science boffins applied yet another technique to the problem of turning sow's ear climate model results into a silk purse predictions to help bolster the IPCC's flagging fortunes. The paper's abstract explains the work and motivation:

Incomplete understanding of three aspects of the climate system—equilibrium climate sensitivity, rate of ocean heat uptake and historical aerosol forcing—and the physical processes underlying them lead to uncertainties in our assessment of the global-mean temperature evolution in the twenty-first century. Explorations of these uncertainties have so far relied on scaling approaches, large ensembles of simplified climate models1, or small ensembles of complex coupled atmosphere–ocean general circulation models which under-represent uncertainties in key climate system properties derived from independent sources. Here we present results from a multi-thousand-member perturbed-physics ensemble of transient coupled atmosphere–ocean general circulation model simulations. We find that model versions that reproduce observed surface temperature changes over the past 50 years show global-mean temperature increases of 1.4–3 K by 2050, relative to 1961–1990, under a mid-range forcing scenario. This range of warming is broadly consistent with the expert assessment provided by the Intergovernmental Panel on Climate Change Fourth Assessment Report, but extends towards larger warming than observed in ensembles-of-opportunity typically used for climate impact assessments. From our simulations, we conclude that warming by the middle of the twenty-first century that is stronger than earlier estimates is consistent with recent observed temperature changes and a mid-range ‘no mitigation’ scenario for greenhouse-gas emissions.

The new trick that these savants applied to an existing climate model is called a perturbed-physics ensemble. Reportedly, the investigators created a large collection of model results (an ensemble) by “perturbing the physics in the atmosphere, ocean and sulphur cycle components, with transient simulations driven by a set of natural forcing scenarios.” Much like tapping a bell with a hammer and observing the vibrations, they tweaked some of the model's parameters and watched what happened to the output. The claim is, that by analyzing a large number of these “perturbed” model runs, conclusions can be made regarding the error present in those models. Naturally, given that their results were “broadly consistent” with previous IPCC generated claptrap, the conclusions reached will surprise no one. Witness the figure below.

Why the researchers felt that yet another massive modeling study was needed lies in an honest assessment of the model use to prepare the previous IPCC report, AR4. Recall that the people of the world were asked to accept the output from those modeling runs as a valid prediction of where Earth's future climate was headed. Here is what these scientists are saying about those older model reports:

In the latest generation of coupled atmosphere–ocean general circulation models (AOGCMs) contributing to the Coupled Model Intercomparison Project phase 3 (CMIP-3), uncertainties in key properties controlling the twenty-first century response to sustained anthropogenic greenhouse-gas forcing were not fully sampled, partially owing to a correlation between climate sensitivity and aerosol forcing, a tendency to overestimate ocean heat uptake and compensation between short-wave and long-wave feedbacks. This complicates the interpretation of the ensemble spread as a direct uncertainty estimate, a point reflected in the fact that the ‘likely’ (>66% probability) uncertainty range on the transient response was explicitly subjectively assessed as −40% to +60% of the CMIP-3 ensemble mean for global-mean temperature in 2100, in the Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report (AR4).

The old models do not account for “key properties” that control climate to the point that the results are so uncertain as to be meaningless. This is unsurprising to those of us familiar with computer modeling in general and climate modeling in particular. “From this evidence it is clear that the CMIP-3 ensemble, which represents a valuable expression of plausible responses consistent with our limited ability to explore model structural uncertainties, fails to reflect the full range of uncertainties indicated by expert opinion and other methods,” the authors conclude. In other words, the older model results are crap.

Yet the AR4 report's conclusions were justified using such twaddle. As the authors state: “In the absence of uncertainty guidance or indicators at regional scales, studies have relied on the CMIP-3 ensemble spread as a proxy for response uncertainty, or statistical post-processing to correct and inflate uncertainty estimates, at the risk of violating the physical constraints provided by dynamical AOGCM simulations, especially when extrapolating beyond the range of behaviour in the raw ensemble.” Violating physical constraints is modeling speak for the program acting in a way that contradicts the laws of physical reality—an indication that the models used do not accurately represent nature.

Still, the reader is asked to accept this new analysis as proving the modeling approach's veracity. “Perturbed-physics ensembles offer a systematic approach to quantify uncertainty in models of the climate system response to external forcing, albeit within a given model structure,” the authors write. That last qualification is key, “within a given model structure.” More plainly put, if your model is wrong you cannot get good results. So they analyzed a multi-thousand-member ensemble of transient AOGCM simulations from 1920 to 2080 using HadCM3L, a version of the UK Met Office Unified Model, and found their results stayed within the constraints programmed into the model (what a surprise). Other caveats include: unexpectedly observing little relationship between climate sensitivity and aerosol forcing; difficulty in comparing the control simulation like-for-like to any period in the past, partially blamed on the “paucity of observations” at the start of the twentieth century; and under-sampling uncertainty in ocean heat uptake arising from ocean physics through perturbing only a single, coarse-resolution, ocean model structure.

The bottom line on all this statistical and modeling slight of hand is this: “Assessing goodness-of-fit, which represents a limited expression of model error, requires a measure of the expected error between model simulations and observations due to sampling uncertainty, assuming it is primarily from internally-generated climate variability.” There is absolutely no justification in making that last assumption. All they are measuring is how stable their models are with respect to the output the model would generate if unperturbed. The result has no bearing on whether the model in question accurately represents Earth's actual climate system. This is hand-waving at its most creative.

So if this new “study” is not really an improvement on previous computer driven shams why is it appearing now? Think of this report as the first salvo in the run up to the next IPCC report, due out sometime next year. But surely the IPCC has learned its lesson, you say, they must have figured out that making bogus claims of impending disaster, unsubstantiated by real science, has only lead to their own marginalization? Think again. Consider the words of the IPCC's discredited but dogged leader.

“When the IPCC’s fifth assessment comes out in 2013 or 2014, there will be a major revival of interest in action that has to be taken,” said Dr. Pachauri, speaking of the periodic assessments rendered by the group of more than 400 scientists around the world that he leads. “People are going to say, ‘My God, we are going to have to take action much faster than we had planned.’
AT: Biodiversity
Extinctions inevitable and natural – CO2 won’t close 
Forbes 6/4/12, (Forbes, Viv- Chairman of The Carbon Sense Coalition, has spent his life working in exploration, mining, farming, infrastructure, financial analysis and political commentary. He has worked for government departments, private companies and now works as a private contractor and farmer. Also been a guest writer for the Asian Wall Street Journal, Business Queensland and mining newspapers. Awarded the “Australian Adam Smith Award for Services to the Free Society” in 1988, and has written widely on political, technical and economic subjects.

http://www.canadafreepress.com/index.php/articles-news/47086. 6/4/12)

As the global warming bubble deflates, another scare is being inflated – species extinction. Naturally the professional alarmists present this as a brand new threat, caused by man’s industry. However, species extinction, like climate change, is the way of the world. It was not carbon dioxide that entombed millions of mammoths and other animals in mucky ice from Iceland to Alaska. It was not steam engines that wiped out the dinosaurs and 75% of other species who had dominated the Earth for 180 million years. There were no humans to blame for the Great Permian Extinction when over 90% of all life on Earth was destroyed – animals, plants, trees, fish, plankton even algae disappeared suddenly. Sadly, history shows that it is the destiny of most species to be destroyed by periodic natural calamities or competition from other species. Earth’s history is a moving picture, not a still life. No species has an assured place on Earth. Some species can adapt and survive – those unable to adapt are removed from the gene pool. Earth’s periodic species extinctions are usually associated with widespread glaciation, volcanism, earth movements and solar disruptions. Most geological eras have closed with such calamitous events. Random and more localised species extinctions are caused by rogue comets. But global warming and abundant carbon dioxide have never featured as causes of mass extinctions. Because of Earth’s long turbulent history, most species surviving today are not “fragile”. Every one of them, including humans, is descended from a long line of survivors going back to the beginnings of life on Earth. Man has thrived because of his adaptability, resourcefulness and more recently, his use of science and technology. We cannot now return to a cave-man existence. Without the freedom to explore, develop and utilise our resources, most humans would not survive. Species extinction events are not new, are not caused by burning carbon fuels, and will probably occur again. We will need all of our freedom, ingenuity and technology to survive. Let us not hasten our own species extinction by starving ourselves of food and energy with foolish demonization of carbon, the building block of all life forms.

Warming doesn’t affect biodiversity – the IPCC uses a flawed approach 

Idso and Idso 11 [Craig D., founder and chairman of the board of the Center for the Study of Carbon Dioxide and Global Change, B.S. in Geography from Arizona State University, his M.S. in Agronomy from the University of Nebraska - Lincoln, and his Ph.D. in Geography from Arizona State University, former Director of Environmental Science at Peabody Energy,  faculty researcher in the Office of Climatology at Arizona State University; and Sherwood, President of the Center for the Study of Carbon Dioxide and Global Change, former Research Physicist with the U.S. Department of Agriculture's Agricultural Research Service, Adjunct Professor in the Departments of Geology, Geography, and Botany and Microbiology at ASU, M.S from UMinnesota, receipt of the Arthur S. Flemming Award, "Carbon Dioxide and Earth’s Future," 1-31-11, http://www.co2science.org/education/reports/prudentpath/prudentpath.pdf]

With respect to plants and their amazing resilience, we begin with the study of Holzinger et al. (2008), who revisited areas of twelve mountains having summits located between elevations of 2844 and 3006 meters in the canton of Grisons, Switzerland, where in 2004 they assembled complete inventories of vascular plant species that they compared with similar inventories made by other researchers in 1885, 1898, 1912, 1913 and 1958, following the ascension paths of the earlier investigators “as accurately as possible,” where mean summer temperature increased by at least 0.6°C between the time of the first study and their most recent one. This effort revealed upward migration rates on the order of several meters per decade; and the data suggested that vascular plant species richness had increased, and by 11% per decade, over the last 120 years on the mountain summits (defined as the upper 15 meters of the mountains) in the alpine-nival ecotone, where not a single species had been “pushed off the planet.” What is more, this finding, in the words of the four researchers, “agrees well with other investigations from the Alps, where similar changes have been detected (Grabherr et al., 1994; Pauli et al., 2001; Camenisch, 2002; Walther, 2003; Walther et al., 2005).” Contemporaneously, Kelly and Goulden (2008) compared two vegetation surveys (one made in 1977 and the other in 2006-2007) of the Deep Canyon Transect in Southern California’s Santa Rosa Mountains, which spans several plant communities and climates, rising from an elevation of 244 meters to 2560 meters over a distance of 16 km, while “climbing through desert scrub, pinyon-juniper woodland, chaparral shrubland, and conifer forest.” This work revealed that “the average elevation of the dominant plant species rose by ~65 meters,” when the 30-year mean temperature measured at seven stations around Deep Canyon rose by 0.41°C between 1947-1976 and 1977-2006, and when the same metric rose by 0.63°C in the climate regions straddled by the transect, and by 0.77°C at the two weather stations nearest Deep Canyon. In commenting on their observations, the two researchers said they implied that “surprisingly rapid shifts in the distribution of plants can be expected with climate change,” and it should be noted that those rapid shifts appear to be fully capable of coping with even the supposedly unprecedented rate of warming climate alarmists have long claimed was characteristic of the last decades of the 20th century. Also publishing in the same year, Le Roux and McGeoch (2008) examined patterns of altitudinal range changes in the totality of the native vascular flora of sub-Antarctic Marion Island (46°54’S, 37°45’E) in the southern Indian Ocean, which warmed by 1.2°C between 1965 and 2003. The work of these South African researchers revealed that between 1966 and 2006, there was “a rapid expansion in altitudinal range,” with species expanding their upper-elevation boundaries by an average of 70 meters. And because, as they described it, “the observed upslope expansion was not matched by a similar change in lower range boundaries,” they emphasized the fact that “the flora of Marion Island has undergone range expansion rather than a range shift.” In addition, they appropriately noted that “the expansion of species distributions along their cooler boundaries in response to rising temperatures appears to be a consistent biological consequence of recent climate warming,” citing references to several other studies that have observed the same type of response. Another consequence of the stability of lower range boundaries together with expanding upper range boundaries is that there is now a greater overlapping of ranges, resulting in greater local species richness or biodiversity everywhere up and down various altitudinal transects of the island. And as a further consequence of this fact, le Roux and McGeoch indicated that “the present species composition of communities at higher altitudes is not an analogue of past community composition at lower altitudes, but rather constitutes a historically unique combination of species,” or what we could truly call a “brave new world,” which is significantly richer than the one of the recent past. One year later, Randin et al. (2009) wrote that “the mean temperature interpolated from local stations at a 20-meter resolution contains more variability than expressed by the mean temperature within a 50-km x 50-km grid cell in which variation in elevation is poorly represented.” Or as they described it in another part of their paper, “climatic differences along elevation gradients, as apparent at 25-m x 25-m resolution, allow plant species to find suitable climatic conditions at higher elevation under climate change,” whereas “models at a 10 x 10’ resolution [10 minutes of latitude x ten minutes of longitude, which correspond to 16-km x 16km cells in the Swiss Alps, where they carried out their analyses] reflect the mean climatic conditions within the cell, and thus provide imprecise values of the probability of occurrence of species along a thermal gradient.” In testing this “local high-elevation habitat persistence hypothesis,” as they described it, the group of Swiss, French and Danish researchers assessed “whether climate change-induced habitat losses predicted at the European scale (10 x 10’ grid cells) are also predicted from localscale data and modeling (25-m x 25-m grid cells).” And in doing so, they found that for 78 mountain species modeled at both European and local scales, the “local-scale models predict persistence of suitable habitats in up to 100% of species that were predicted by a Europeanscale model to lose all their suitable habitats in the area.” In discussing their findings, Randin et al. suggested that the vastly different results they obtained when using fine and coarse grid scales might help to explain what they call the Quaternary Conundrum, i.e. “why fewer species than expected went extinct during glacial periods when models predict so many extinctions with similar amplitude of climate change (Botkin et al., 2007).” In addition, they noted that “coarse-resolution predictions based on species distribution models are commonly used in the preparation of reports by the Intergovernmental Panel on Climate Change,” which are then used by “conservation planners, managers, and other decision makers to anticipate biodiversity losses in alpine and other systems across local, regional, and larger scales,” but which, unfortunately, give a highly warped and erroneous view of the subject. Moving one year closer to the present, Erschbamer et al. (2009) documented and analyzed changes (from 2001 to 2006) in plant species number, frequency and composition along an altitudinal gradient crossing four summits from the treeline ecotone to the subnival zone in the South Alps (Dolomites, Italy), where minimum temperatures increased by 1.1-2.0°C during the past century with a marked rise over the last decades. In describing their findings, the four researchers stated that “after five years, a re-visitation of the summit areas revealed a considerable increase of species richness at the upper alpine and subnival zone (10% and 9%, respectively) and relatively modest increases at the lower alpine zone and the treeline ecotone (3% and 1%, respectively).” In addition, with respect to threats of extinction, they reported that “during the last five years, the endemic species of the research area were hardly affected,” while “at the highest summit, one endemic species was even among the newcomers.”


AT: Climate Refugees

No warming refugees – people will just move to cities AND this makes populations more stable

Vidal 2-4-11 [John Vidal, environment editor at the Guardian, “Climate change not expected to lead to mass cross-border migration,” http://www.guardian.co.uk/global-development/poverty-matters/2011/feb/04/climate-climate-refugees]
Alarming predictions by the UN, charities and some environmentalists that between 200 million and 1 billion people could flood across international borders to escape the impacts of climate change in the next 40 years are unrealistic, distract from the real problems and could actually impoverish vulnerable people, new research suggests. Case studies from Bolivia, Senegal and Tanzania, three countries extremely prone to climate change, show that people affected by environmental degradation rarely move across borders. Instead, they adapt to new circumstances by moving short distances for short periods, often to cities. "The studies give no reason to think that environmental degradation linked to climate change will result in large flows of international migrants," says Cecilia Tacoli, a senior researcher with the International Insititute for Environment and Development (IIED) in London. "People affected by environmental degradation rarely moved across borders. Instead they moved to other rural areas or to local towns, often temporarily," she says. "This kind of migraion," says Tacoli, "is a positive response by people being affected by desertification, soil degradation, disrupted rainfall patterns and the changes in temperature associated with climate change." Dire predictions of waves of forced climate change "refugees" have been made for more than 20 years. In 1990, the Intergovernmental Panel on Climate Change (IPCC) said that its greatest single impact might be on human migration – with millions of people displaced by shoreline erosion, coastal flooding and agricultural disruption. Since then, Lord Stern, Christian Aid and environmentalists like Norman Myers predict that by 2050 between 200 million and 1 billion people could be displaced primarily because of environmental degradation linked to climate change. In fact, says Tacoli, non-environmental factors largely determine the duration, destination and composition of migrant flows. "Temporary migration is more likely to be directed towards urban centres, and increasingly towards smaller towns. Young people also move to towns, with boys as young as 14 going to work in construction and services such as watchmen," she says. Far from being a loss to local economies, Tacoli found that when people do move internationally they often invest back in their home regions, strengthening the economy and actually reducing people's vulnerability to climate change. "Both the relatively common internal migration and the relatively rare international migration can support poor people who are at risk from climate change," she says. "Migration is part of the solution, not part of the problem as many people think." "There is a danger," she says, "that alarmist predictions will backfire and result in policies that marginalise the poorest and most vulnerable groups. Governments often view migrants as a problem and either provide little support or actively discourage them from moving." Unfortunately, most governments and international agencies tend to see migration as a problem that needs to be controlled instead of a key part of the solution. "In doing so, they are missing opportunities to develop policies that can increase people's resilience to climate change. Policymakers need to redefine migration and see it as a valuable adaptive response to environmental risks and not as problem that needs to be tackled," says Tacoli. "We need rational, realistic responses to climate-change, not knee-jerk reactions that create new problems and increase vulnerability."

AT: Crops

Plants adjust and adapt to warming 

Idso and Idso 11 [Craig D., founder and chairman of the board of the Center for the Study of Carbon Dioxide and Global Change, B.S. in Geography from Arizona State University, his M.S. in Agronomy from the University of Nebraska - Lincoln, and his Ph.D. in Geography from Arizona State University, former Director of Environmental Science at Peabody Energy,  faculty researcher in the Office of Climatology at Arizona State University; and Sherwood, President of the Center for the Study of Carbon Dioxide and Global Change, former Research Physicist with the U.S. Department of Agriculture's Agricultural Research Service, Adjunct Professor in the Departments of Geology, Geography, and Botany and Microbiology at ASU, M.S from UMinnesota, receipt of the Arthur S. Flemming Award, "Carbon Dioxide and Earth’s Future," 1-31-11, http://www.co2science.org/education/reports/prudentpath/prudentpath.pdf]

Last of all, it should be noted that this “water conservation effect” of atmospheric CO2 enrichment appears to operate even in the face of rising temperatures, as was found to be the case in the experimental studies of Dermody et al. (2007) and Saleska et al. (2007). And in an informative review of the direct and indirect effects of rising air temperature and atmospheric CO2 concentration on plant behavior, Kirschbaum (2004) makes a number of pertinent and revealing observations, the primary ones of which we here briefly summarize. With respect to rising temperatures and their effect on photosynthesis, Kirschbaum states that “all plants appear to be capable of a degree of adaptation to growth conditions,” noting that “photosynthesis in some species can function adequately up to 50°C.” In fact, he says that “photosynthesis can acclimate considerably to actual growth conditions,” noting that “optimum temperatures for photosynthesis acclimate by about 0.5°C per 1.0°C change in effective growth temperature (Berry and Bjorkman, 1980; Battaglia et al., 1996).” This response, wherein plants adjust the workings of their photosynthetic apparatus to perform better at higher temperatures as temperatures rise, would appear to be especially beneficial in a warming world. With respect to rising CO2 concentrations and their effect on photosynthesis, Kirschbaum notes that CO2 assimilation rates generally rise as the air’s CO2 content rises: by 25-75% in C3 plants in response to a doubling of the air’s CO2 content, and by something on the order of 25% in C4 grasses, according to the major review of Wand et al. (1999). This response, wherein plants adjust the workings of their photosynthetic apparatus to perform better at higher atmospheric CO2 concentrations as atmospheric CO2 concentrations rise, would also appear to be especially beneficial in a CO2-acreting atmosphere. With respect to the synergistic effect of simultaneous increases in both atmospheric CO2 concentration and temperature on photosynthesis, Kirschbaum notes that plant growth responses to increasing CO2 are usually much more pronounced for plants grown at higher temperatures,” presenting a graph that suggests an approximate six-fold amplification of the aerial fertilization effect of atmospheric CO2 enrichment at an air temperature of 35°C compared to one of 5°C. Consequently, in a world where both air temperature and CO2 concentration are rising, this response would appear to be hugely beneficial. Nevertheless, according to Robock et al. (2005), “most global climate model simulations of the future, when forced with increasing greenhouse gases and anthropogenic aerosols, predict summer desiccation in the midlatitudes of the Northern Hemisphere,” and they state that “this predicted soil moisture reduction, the product of increased evaporative demand with higher temperatures overwhelming any increased precipitation, is one of the gravest threats of global warming, potentially having large impacts on our food supply.” But inquisitive enough to want to know for themselves what actually happens in the real world, they went on to analyze 45 years of gravimetrically-measured plant-available soil moisture in the top one meter of soil for 141 stations from fields with either winter or spring cereals in the Ukraine over the period 1958-2002, finding, in their words, “a positive soil moisture trend for the entire period of observation.” And they emphasized that “even though for the entire period there is a small upward trend in temperature and a downward trend in summer precipitation, the soil moisture still has an upward trend for both winter and summer cereals.” Two years later, Li et al. (2007) compared soil moisture simulations derived from the IPCC’s Fourth Assessment climate models (which were driven by observed climate forcings) for the period 1958-1999 with actual measurements of soil moisture made at over 140 stations or districts in the mid-latitudes of the Northern Hemisphere, which were averaged in such a way as to yield six regional results: one each for the Ukraine, Russia, Mongolia, Northern China, Central China and Illinois (USA). And in doing so, they found that the models showed realistic seasonal cycles for the Ukraine, Russia and Illinois but “generally poor seasonal cycles for Mongolia and China.” In addition, they said that the Ukraine and Russia experienced soil moisture increases in summer “that were larger than most trends in the model simulations.” In fact, they reported that “only two out of 25 model realizations show trends comparable to those observations,” and they noted that the two realistic model-derived trends were “due to internal model variability rather than a result of external forcing,” which means that the two reasonable matches were actually accidental. Noting further that “changes in precipitation and temperature cannot fully explain soil moisture increases for [the] Ukraine and Russia,” Li et al. noted that in response to elevated atmospheric CO2 concentrations, “many plant species reduce their stomatal openings, leading to a reduction in evaporation to the atmosphere,” so that “more water is likely to be stored in the soil or [diverted to] runoff,” correctly reporting that this phenomenon had recently been detected in continental river runoff data by Gedney et al. (2006). In addition, in a free-air CO2-enrichment study conducted in a pasture on the North Island of New Zealand, Newton et al. (2003) found there was a significant reduction in the water repellency of the soil in the elevated CO2 treatment, where they describe water repellency as “a soil property that prevents free water from entering the pores of dry soil,” as per Tillman et al. (1989). In fact, they wrote that “at field moisture content the repellence of the ambient soil was severe and significantly greater than that of the elevated [CO2] soil,” suggesting that the reduction in the repellency of the soil provided by atmospheric CO2 enrichment would allow more water to enter and remain in the soil.

AT: Coral

No coral loss – it can adapt

Idso and Idso 11 [Craig D., founder and chairman of the board of the Center for the Study of Carbon Dioxide and Global Change, B.S. in Geography from Arizona State University, his M.S. in Agronomy from the University of Nebraska - Lincoln, and his Ph.D. in Geography from Arizona State University, former Director of Environmental Science at Peabody Energy,  faculty researcher in the Office of Climatology at Arizona State University; and Sherwood, President of the Center for the Study of Carbon Dioxide and Global Change, former Research Physicist with the U.S. Department of Agriculture's Agricultural Research Service, Adjunct Professor in the Departments of Geology, Geography, and Botany and Microbiology at ASU, M.S from UMinnesota, receipt of the Arthur S. Flemming Award, "Carbon Dioxide and Earth’s Future," 1-31-11, http://www.co2science.org/education/reports/prudentpath/prudentpath.pdf]

With respect to corals adapting to greater warmth, Adjeroud et al. (2005) documented -- in a study of 13 islands in four of the five archipelagoes of French Polynesia -- the effects of natural perturbations on various coral assemblages over the period 1992-2002, during which time the reefs were subjected to three major coral bleaching events (1994, 1998, 2002). Finding that the impacts of the bleaching events were variable among the different study locations, and that “an interannual survey of reef communities at Tiahura, Moorea, showed that the mortality of coral colonies following a bleaching event was decreasing with successive events, even if the latter have the same intensity (Adjeroud et al., 2002),” they concluded that the “spatial and temporal variability of the impacts observed at several scales during the present and previous surveys may reflect an acclimation and/or adaptation of local populations,” such that “coral colonies and/or their endosymbiotic zooxanthellae may be phenotypically (acclimation) and possibly genotypically (adaptation) resistant to bleaching events,” citing the work of Rowan et al. (1997), Hoegh-Guldberg (1999), Kinzie et al. (2001) and Coles and Brown (2003) in support of this conclusion. Other researchers have confirmed the phenomenon of thermal adaptation in coral reefs. Guzman and Cortes (2007), for example, studied reefs of the eastern Pacific Ocean that “suffered unprecedented mass mortality at a regional scale as a consequence of the anomalous sea warming during the 1982-1983 El Niño.” In a survey of three representative reefs they conducted in 1987 at Cocos Island, for example, they found that remaining live coral cover was only 3% of what it had been prior to the occurrence of the great El Niño four years earlier (Guzman and Cortes, 1992); and based on this finding and the similar observations of other scientists at other reefs, they predicted that “the recovery of the reefs’ framework would take centuries, and recovery of live coral cover, decades.” In 2002, however, nearly 20 years after the disastrous coral-killing warming, they returned to see just how prescient they might have been after their initial assessment of the El Niño’s horrendous damage, quantifying the live coral cover and species composition of five reefs, including the three they assessed in 1987. And in doing so, they found that overall mean live coral cover had increased nearly five-fold, from 3% in 1987 to 14.9% in 2002, at the three sites studied during both periods, while the mean live coral cover of all five sites studied in 2002 was 22.7%. In addition, they found that most new recruits and adults belonged to the main reef building species of the past, suggesting that a disturbance as outstanding as the 1982-1983 El Niño “was not sufficient to change the role or composition of the dominant species.” The most interesting aspect of their study, however, was the fact that a second major El Niño had occurred between the two assessment periods; and Guzman and Cortes report that the 1997-1998 warming event around Cocos Island was more intense than all previous El Niño events, noting that temperature anomalies above 2°C lasted 4 months in 1997-1998 compared to 1 month in 1982-83. Nevertheless, they found that “the coral communities suffered a lower and more selective mortality in 1997-1998, as was also observed in other areas of the eastern Pacific (Glynn et al., 2001; Cortes and Jimenez, 2003; Zapata and Vargas-Angel, 2003),” which is indicative of some form of thermal adaptation in the wake of the 1982-83 El Niño. One year later, Maynard et al. (2008) described how they analyzed the bleaching severity of three genera of corals (Acropora, Pocillopora and Porites) via underwater video surveys of five sites in the central section of Australia’s Great Barrier Reef in late February and March of 1998 and 2002, while contemporary sea surface temperatures were acquired from satellite-based Advanced Very High Resolution Radiometer data that were calibrated to local ship- and drift buoy-obtained measurements, and surface irradiance data were obtained “using an approach modified from that of Pinker and Laszlo (1991).” With respect to temperature, the four researchers report that “the amount of accumulated thermal stress (as degree heating days) in 2002 was more than double that in 1998 at four of the five sites,” and that “average surface irradiance during the 2002 thermal anomaly was 15.618.9% higher than during the 1998 anomaly.” Nevertheless, they found that “in 2002, bleaching severity was 30-100% lower than predicted from the relationship between severity and thermal stress in 1998, despite higher solar irradiances during the 2002 thermal event.” In addition, they found that the “coral genera most susceptible to thermal stress (Pocillopora and Acropora) showed the greatest increase in tolerance.” In discussing their findings, Maynard et al. wrote that they were “consistent with previous studies documenting an increase in thermal tolerance between bleaching events (1982-1983 vs. 1997-1998) in the Galapagos Islands (Podesta and Glynn, 2001), the Gulf of Chiriqi, the Gulf of Panama (Glynn et al., 2001), and on Costa Rican reefs (Jimenez et al., 2001),” and they report that “Dunne and Brown (2001) found similar results to [theirs] in the Andaman Sea, in that bleaching severity was far reduced in 1998 compared to 1995 despite sea-temperature and light conditions being more conducive to widespread bleaching in 1998.” As for the significance of these and other observations, the Australian scientists stated that “the range in bleaching tolerances among corals inhabiting different thermal realms suggests that at least some coral symbioses have the ability to adapt to much higher temperatures than they currently experience in the central Great Barrier Reef,” citing in this regard, the work of Coles and Brown (2003) and Riegl (1999, 2002). In addition, they note that “even within reefs there is a significant variability in bleaching susceptibility for many species (Edmunds, 1994; Marshall and Baird, 2000), suggesting some potential for a shift in thermal tolerance based on selective mortality (Glynn et al., 2001; Jimenez et al., 2001) and local population growth alone.” Above and beyond that, they said their results suggest “a capacity for acclimatization or adaptation.” In concluding their paper, Maynard et al. wrote “there is emerging evidence of high genetic structure within coral species (Ayre and Hughes, 2004),” which suggests, in their words, that “the capacity for adaptation could be greater than is currently recognized.” Indeed, as stated by Skelly et al. (2007), “on the basis of the present knowledge of genetic variation in performance traits and species’ capacity for evolutionary response, it can be concluded that evolutionary change will often occur concomitantly with changes in climate as well as other environmental changes.” Consequently, it can be appreciated that if global warming were to start up again (it has been in abeyance for about the last decade), it need not spell the end for earth’s highly adaptable corals. But how is it done? How do corals adjust to rising temperatures? One adaptive mechanism that corals have developed to survive the thermal stress of high water temperature is to replace the zooxanthellae expelled by the coral host during a stress-induced bleaching episode by one or more varieties of zooxanthellae that are more heat tolerant. Another mechanism is to produce heat shock proteins that help repair heat-damaged constituents of their bodies (Black et al., 1995; Hayes and King, 1995; Fang et al., 1997). Sharp et al. (1997), for example, demonstrated that sub-tidal specimens of Goniopora djiboutiensis typically have much lower constitutive levels of a 70-kD heat shock protein than do their intertidal con-specifics; and they have shown that corals transplanted from sub-tidal to intertidal locations (where temperature extremes are greater and more common) typically increase their expression of this heat shock protein. Similar results have been reported by Roberts et al. (1997) in field work with Mytilus californianus. In addition, Gates and Edmunds (1999) observed an increase in the 70-kD heat shock protein after six hours of exposure of Montastraea franksi to a 2-3°C increase in temperature, which was followed by another heat shock protein increase at the 48-hour point of exposure to elevated water temperature. And in their case, they wrote that the first of these protein increases “provides strong evidence that changes in protein turnover during the initial exposure to elevated temperature provides this coral with the biological flexibility to acclimatize to the elevation in sea water temperature,” and that the second increase “indicates another shift in protein turnover perhaps associated with an attempt to acclimatize to the more chronic level of temperature stress.” So how resilient are earth’s corals to rising water temperatures? No one knows for sure; but they’ve been around a very long time, during which earth's climatic conditions have changed dramatically, from cold to warm and back again, over multiple glacial and interglacial cycles. And in this regard, we see no reason why history cannot be expected to successfully repeat itself, even as the current interglacial experiences its “last hurrah.” 

And CO2 makes coral less susceptible to disease – offsets any negative effect

Yakob and Mumby 11 [Laith, Professors of Biological Sciences at the University of Queensland, Professors of Biosciences at the University of Exeter, "Climate change induces demographic resistance to disease in novel coral assemblages," 2-11, PNAS, vol 108, no 5]

Climate change is altering ecosystems (1, 2) and causing unprecedented degradation in sensitive systems such as coral reefs. For millennia, Caribbean coral reefs were built by large, long-lived corals whose life history strategy tolerated disturbance and only rarely allowed colonization of new space (3). However, proliferation of coral epizootics over the last few decades has led to a massive decline of the reef-building corals (4). The increased disease incidence has been linked to rising sea temperatures that may simultaneously stress the coral host and enhance virulence of the pathogens (5, 6). The strong link between infectious disease outbreaks and rising sea temperature has inevitably led to projections of increased epizootics in the future (7). Indeed, the overwhelming current trend in ecosystems science emphasizes additive or synergistic deleterious effects of climate change (2, 8). However, climate change has resulted in the emergence of novel coral assemblages, whose ecological properties are in marked contrast to those seen in previous millennia (9). Whereas the Caribbean coral assemblages were once dominated by large, long-lived species (e.g., Acropora cervicornis and Montastraea annularis), they now increasingly comprise small-bodied, fast-growing species that brood their larvae and recruit frequently (e.g., Porites astreoides and Agaricia agaricites) (10) (Fig. 1). By investigating changes in coral demography, likely borne of climate change, we discover mechanisms that counter the current projections of climate impacts on coral epizootics. We ﬁnd that allowing for a more dynamic population turnover in an epizoological model of coral disease not only gives a superior ﬁt to empirical data, but also suggests that emerging coral assemblages could be far less prone to epizootics. In challenging current understanding of the importance of disease in coral reefs of the future, our analysis highlights the necessity of considering novel functionality of the novel ecosystems resulting from climate change and other anthropogenic effects.
AT: Disease

Warming doesn’t increase disease – evidence is tentative at best – and multiple alt causes 

Idso and Idso 11 [Craig D., founder and chairman of the board of the Center for the Study of Carbon Dioxide and Global Change, B.S. in Geography from Arizona State University, his M.S. in Agronomy from the University of Nebraska - Lincoln, and his Ph.D. in Geography from Arizona State University, former Director of Environmental Science at Peabody Energy,  faculty researcher in the Office of Climatology at Arizona State University; and Sherwood, President of the Center for the Study of Carbon Dioxide and Global Change, former Research Physicist with the U.S. Department of Agriculture's Agricultural Research Service, Adjunct Professor in the Departments of Geology, Geography, and Botany and Microbiology at ASU, M.S from UMinnesota, receipt of the Arthur S. Flemming Award, "Carbon Dioxide and Earth’s Future," 1-31-11, http://www.co2science.org/education/reports/prudentpath/prudentpath.pdf]

Also exploring this issue about the same time were Gage et al. (2008), who reviewed what was then known about it; and in doing so, the four researchers -- all of whom hail from the U.S. Centers for Disease Control’s National Center for Zoonotic, Vector-Borne, and Enteric Diseases - concluded that “the precise impacts” of the various climatic changes that are typically claimed to occur in response to rising atmospheric CO2 concentrations “are difficult to predict.” Indeed, they say that “in some areas, climate change could increase outbreaks and the spread of some vector-borne diseases while having quite the opposite effect on other vector-borne diseases.” In further discussing this complex situation, they also wrote that “the mere establishment of suitable vectors for a particular agent does not necessarily mean that spread to humans will commonly occur, as indicated by the limited transmission of dengue and malaria in the southern U.S.,” because, as they continue, “local transmission has been limited by factors unrelated to the climatic suitability of the areas for the relevant vector species.” And they add that “in instances where a vector-borne disease is also zoonotic, the situation is even more complex, because not only must the vector and pathogen be present, but a competent vertebrate reservoir host other than humans must also be present.” So what are some of the non-climatic factors that impact the spread of vector-borne diseases of humans? Gage et al. list “many other global changes concurrently transforming the world, including increased economic globalization, the high speed of international travel and transport of commercial goods, increased population growth, urbanization, civil unrest, displaced refugee populations, water availability and management, and deforestation and other land-use changes,” as well, we would add, as the many different ways in which these phenomena are dealt with by different societies. Unfortunately, there is almost no way to correctly incorporate such factors into models to correctly forecast disease incidence in the future. Therefore, in light of the many complex phenomena that concurrently impact the spread of vector-borne diseases, it is clearly unjustified to claim that any future warming of the globe will necessarily lead to a net increase in their global incidence, for just the opposite could well be true, depending on the type and degree of a number of current and potential societal impacts on the world of nature, as well as the diverse natures of the evolving states of the planet’s multiple human societies. Contemporaneously -- and noting that “dengue is a spectrum of disease caused by four serotypes of the most prevalent arthropod-borne virus affecting humans today,” and that “its incidence has increased dramatically in the past 50 years,” to where “tens of millions of cases of dengue fever are estimated to occur annually, including up to 500,000 cases of the life-threatening dengue hemorrhagic fever/dengue shock syndrome” -- Kyle and Harris (2008) conducted a review of the pertinent scientific literature, exploring “the human, mosquito, and viral factors that contribute to the global spread and persistence of dengue, as well as the interaction between the three spheres, in the context of ecological and climate change.” So what did they learn? With respect to the status of dengue fever within the context of climate change, the two researchers say “there has been a great deal of debate on the implications of global warming for human health,” but that “at the moment, there is no consensus.” However, in the case of dengue, they say “it is important to note that even if global warming does not cause the mosquito vectors to expand their geographic range, there could still be a significant impact on transmission in endemic regions,” as they report that “a 2°C increase in temperature would simultaneously lengthen the lifespan of the mosquito and shorten the extrinsic incubation period of the dengue virus, resulting in more infected mosquitoes for a longer period of time.” Nevertheless, they note there are “infrastructure and socioeconomic differences that exist today and already prevent the transmission of vector-borne diseases, including dengue, even in the continued presence of their vectors.” Consequently, it would appear that whatever advantages rising temperatures might possibly confer upon the dengue virus vector, they can be more than overcome by proper implementation of modern vector control techniques. One year later, Russell (2009) -- a Professor in the Department of Medicine of the University of Sydney and founding Director of its Department of Medical Entomology -- reported that “during the past 10 years, there has been increasing concern for health impacts of global warming in Australia, and continuing projections and predictions for increasing mosquito-borne disease as a result of climate change.” However, he stated that these claims “are relatively simplistic, and do not take adequate account of the current or historic situations of the vectors and pathogens, and the complex ecologies that might be involved,” after which he went on to review the consequences of these several inadequacies for malaria, dengue fever, the arboviral arthritides (Ross River and Barmah Forest viruses) and the arboviral encephalitides (Murray Valley encephalitis and Kunjin viruses). This he did within the context of predictions that have been made for projected climate changes as proposed and modeled by Australia’s Commonwealth Scientific and Industrial Research Organization and the Intergovernmental Panel on Climate Change. What he concluded from this review was that “there might be some increases in mosquito-borne disease in Australia with a warming climate, but with which mosquitoes and which pathogens, and where and when, cannot be easily discerned.” Therefore, the strongest statement he could make was that “of itself, climate change as currently projected, is not likely to provide great cause for public health concern with mosquito-borne disease in Australia.” In another paper, Russell et al. (2009) wrote that “dengue has emerged as a leading cause of morbidity in many parts of the tropics,” noting that “Australia has had dengue outbreaks in northern Queensland.” In addition, they reported that “substantial increases in distribution and incidence of the disease in Australia are projected with climate change,” or, more specifically, “with increasing temperatures.” Hence, they explored the soundness of these projections by reviewing pertinent facts about the history of dengue in Australia, determining that the dengue vector (the Aedes aegypti mosquito) “was previously common in parts of Queensland, the Northern Territory, Western Australia and New South Wales,” and that it had, “in the past, covered most of the climatic range theoretically available to it,” adding that “the distribution of local dengue transmission has [historically] nearly matched the geographic limits of the vector.” This being the case, the six scientists concluded that the vector’s current absence from much of Australia, as Russell et al. described it, “is not because of a lack of a favorable climate.” Thus, they reasoned that “a temperature rise of a few degrees is not alone likely to be responsible for substantial increases in the southern distribution of A. aegypti or dengue, as has been recently proposed.” Instead, they reminded everyone that “dengue activity is increasing in many parts of the tropical and subtropical world as a result of rapid urbanization in developing countries and increased international travel, which distributes the viruses between countries.” Rather than futile attempts to limit dengue transmission by controlling the world’s climate, therefore, the medical researchers recommended that “well resourced and functioning surveillance programs, and effective public health intervention capabilities, are essential to counter threats from dengue and other mosquito-borne diseases.” Studying dengue simultaneously in three other parts of the world, Johansson et al. (2009) wrote that “mosquito-borne dengue viruses are a major public health problem throughout the tropical and subtropical regions of the world,” and that “changes in temperature and precipitation have well-defined roles in the transmission cycle and may thus play a role in changing incidence levels.” Therefore, as they continued, since “the El Niño Southern Oscillation (ENSO) is a multiyear climate driver of local temperature and precipitation world wide,” and since “previous studies have reported varying degrees of association between ENSO and dengue incidence,” as they describe it, they decided to analyze “the relationship between ENSO, local weather, and dengue incidence in Puerto Rico, Mexico, and Thailand, which they did by searching for relationships between ENSO, local weather and dengue incidence in Puerto Rico (1986-2006), Mexico (1985-2006), and Thailand (1983-2006), using wavelet analysis as a tool to identify time- and frequency-specific associations. As a result of these activities, the three researchers reported that they “did not find evidence of a strong, consistent relationship in any of the study areas,” while Rohani (2009), who wrote a Perspective piece on their study, stated that they found “no systematic association between multi-annual dengue outbreaks and El Niño Southern Oscillation.” Thus, as included in the Editors’ Summary of Johansson et al.’s paper, their findings provided “little evidence for any relationship between ENSO, climate, and dengue incidence.” And in light of the inconclusive nature of Johansson et al.’s analysis, there still remains a lack of substantive real-world support for the climate-alarmist claim that global warming promotes the global intensification and spread of the spectrum of diseases caused by the different serotypes of the family of dengue viruses. In still another review paper dealing with the possible impacts of climate change on the spread of infectious diseases, Randolph (2009) wrote that it is generally tacitly assumed -- and even explicitly stated -- that climate change will result only in a worsening of the situation, with the expansion of vector-borne diseases into higher latitudes and an increased disease incidence. In fact, she states that implicit in almost all of the literature on this subject -- both popular and scientific -- “is an assumption that environmental change is more likely to strengthen the transmission potential and expand the range, rather than to disrupt the delicate balance between pathogen, vector and host upon which these systems depend.” With this background, the zoologist from the UK’s University of Oxford explores the evidence for these two opposing world views via an analysis of what the bulk of the accurately-informed scientific literature on the subject seems to suggest. In doing so, she finds that “the mercurial epidemiology of each vector-borne disease is the system-specific product of complex, commonly nonlinear, interactions between many disparate environmental factors,” which include “not only climate but also other abiotic conditions (e.g., land cover) and the physical structure of the environment (e.g., water sources), and further biotic factors such as host abundance and diversity.” She additionally indicates that a number of socioeconomic factors drive human living conditions and behaviors that determine the degree of exposure to the risk posed to them, and that nutritional status and concomitant immunity also determine the degree of resistance to infection. In some interesting examples from the past, Randolph notes that the upsurge of tick-borne diseases within preexisting endemic regions in central and Eastern Europe “appears to be an unforeseen consequence of the fall of the iron curtain and the end of the cold war,” which she describes as “a sort of political global warming.” Also noted is the fact that “the introduction of the mosquito Aedes aegypti to the Americas within water containers on board slave ships from Africa was repeated four centuries later by the dispersal of the Asian tiger mosquito, A. albopictus, from Japan to the United States within water trapped in used car tires (Hawley et al., 1987; Reiter and Sprenger, 1987).” This phenomenon, according to Randolph, continues today, augmented by trade in other water-carrying goods such as Asian Luck Bamboo plants, which activities have allowed this mosquito species “to establish itself in almost all New World countries, a dozen European countries, parts of West Africa, and the Middle East.” All of these disease expansions, in her words, have “nothing to do with climate change,” which also holds true for such chance events as “the introduction of West Nile virus into New York in 1999, most probably by air from Israel (Lanciotti et al., 1999),” and the introduction “of the BTV-8 strain of bluetongue virus into the Netherlands in 2006 from South Africa (Saegerman et al., 2008).” In concluding her brief treatise, Randolph states that the real-world complexity within each disease system emphasizes that “any expectation of a simple consistent response to climate change, i.e., a universal worsening of the situation, is ill founded,” noting further that “there is no single infectious disease whose increased incidence over recent decades can be reliably attributed to climate change.” Consequently, she says that “if the purpose of predictions about the future is to guide policy and therefore government spending, exaggerated simplistic rhetoric about the universality and uniformity of the impact of climate change on infectious disease risk is morally indefensible,” especially “if it distracts public health agencies from more effective ameliorative action targeted at the real causes.”

AT: Drought

No drought risk – they have become less severe and more infrequent 

Idso and Idso 11 [Craig D., founder and chairman of the board of the Center for the Study of Carbon Dioxide and Global Change, B.S. in Geography from Arizona State University, his M.S. in Agronomy from the University of Nebraska - Lincoln, and his Ph.D. in Geography from Arizona State University, former Director of Environmental Science at Peabody Energy,  faculty researcher in the Office of Climatology at Arizona State University; and Sherwood, President of the Center for the Study of Carbon Dioxide and Global Change, former Research Physicist with the U.S. Department of Agriculture's Agricultural Research Service, Adjunct Professor in the Departments of Geology, Geography, and Botany and Microbiology at ASU, M.S from UMinnesota, receipt of the Arthur S. Flemming Award, "Carbon Dioxide and Earth’s Future," 1-31-11, http://www.co2science.org/education/reports/prudentpath/prudentpath.pdf]

With respect to prior observed effects of warming on drought, we find that the peer-reviewed scientific literature clearly demonstrates that the climate-model-based claim of more frequent and severe droughts being induced by global warming is also false. And we begin our review of the evidence that makes this conclusion very clear by scrutinizing recent research work that has been conducted in North America. Confining themselves to the continental United States, Andreadis and Lettenmaier (2006) examined 20th-century trends in soil moisture, runoff and drought with a hydro-climatological model forced by real-world data for precipitation, air temperature and wind speed over the period 1915-2003. This work revealed, in their words, that “droughts have, for the most part, become shorter, less frequent, less severe, and cover a smaller portion of the country over the last century.” And it would seem to be nigh unto impossible to contemplate a more stunning rebuke of climate-alarmist claims concerning global warming and drought than that provided by this study.

AT: Floods

Warming doesn’t cause flooding 

Idso and Idso 11 [Craig D., founder and chairman of the board of the Center for the Study of Carbon Dioxide and Global Change, B.S. in Geography from Arizona State University, his M.S. in Agronomy from the University of Nebraska - Lincoln, and his Ph.D. in Geography from Arizona State University, former Director of Environmental Science at Peabody Energy,  faculty researcher in the Office of Climatology at Arizona State University; and Sherwood, President of the Center for the Study of Carbon Dioxide and Global Change, former Research Physicist with the U.S. Department of Agriculture's Agricultural Research Service, Adjunct Professor in the Departments of Geology, Geography, and Botany and Microbiology at ASU, M.S from UMinnesota, receipt of the Arthur S. Flemming Award, "Carbon Dioxide and Earth’s Future," 1-31-11, http://www.co2science.org/education/reports/prudentpath/prudentpath.pdf]

This work revealed, in the analyst’s words, that “there is no evidence of a clear positive trend in normalized flood losses in Europe,” and that “changes in population, inflation and per capita real wealth are the main factors contributing to the increase of the original raw losses.” Thus, after removing the influence of the stated socio-economic factors, the European Commission researcher declared “there remains no evident signal suggesting any influence of anthropogenic climate change on the trend of flood losses in Europe during the assessed period.” In summation, the studies described above, from locations scattered throughout all of Europe, contradict the climate-alarmist claim that warming results in more frequent and more severe floods. In addition, there do not appear to have been any increases in either floods or properlyadjusted flood damages throughout all of Europe over the period of time the world’s climate alarmists contend was the warmest of the past thousand or more years. And Europe is no anomaly is this regard, for things have been found to be largely the same almost everywhere such studies have been conducted; and in light of this fact -- and to not unnecessarily lengthen our report -- in the following two paragraphs we merely cite the journal references to similar investigations that have produced similar findings on earth’s other continents. For North America, see Ely (1997), Brown et al. (1999), Lins and Slack (1999), Olsen et al. (1999), Haque (2000), Knox (2001), Molnar and Ramirez (2001), Campbell (2002), Garbrecht and Rossel (2002), Ni et al. (2002), Noren et al. (2002), St. George and Nielsen (2002), Fye et al. (2003), Schimmelmann et al. (2003), Shapley et al. (2005), Wolfe et al. (2005), Carson et al. (2007), Pinter et al. (2008), Collins (2009), Cunderlik and Ouarda (2009) and Villarini and Smith (2010). For Asia, see Cluis and Laberge (2001), Jiang et al. (2005), Zhang et al. (2007), Zhang et al. (2009), and Panin and Nefedov (2010), while for South America, see Wells (1990), Magillian and Goldstein (2001) and Rein et al. (2004), and for Africa, see Heine (2004).

AT: Hurricanes 

Warming doesn’t increase hurricanes

Idso and Idso 11 [Craig D., founder and chairman of the board of the Center for the Study of Carbon Dioxide and Global Change, B.S. in Geography from Arizona State University, his M.S. in Agronomy from the University of Nebraska - Lincoln, and his Ph.D. in Geography from Arizona State University, former Director of Environmental Science at Peabody Energy,  faculty researcher in the Office of Climatology at Arizona State University; and Sherwood, President of the Center for the Study of Carbon Dioxide and Global Change, former Research Physicist with the U.S. Department of Agriculture's Agricultural Research Service, Adjunct Professor in the Departments of Geology, Geography, and Botany and Microbiology at ASU, M.S from UMinnesota, receipt of the Arthur S. Flemming Award, "Carbon Dioxide and Earth’s Future," 1-31-11, http://www.co2science.org/education/reports/prudentpath/prudentpath.pdf]

Focusing on five ocean basins -- the Atlantic (1960-2007), the Western North Pacific (19602007), the Eastern North Pacific (1960-2007), the South Indian Ocean (1981-2007), and the South Pacific (1981-2007) -- Chan (2009) examined (1) the relationship between the seasonally averaged maximum potential intensity (MPI, an index of thermodynamic forcing) over each basin where TCs typically form and (2) the seasonal frequency of occurrence of intense TCs. In doing so, he determined that “only in the Atlantic does the MPI have a statistically significant relationship with the number of intense TCs, explaining about 40% of the variance,” while “in other ocean basins, there is either no correlation or the correlation is not significant.” The People’s Republic of China’s researcher thus states that “even in the Atlantic, where a significant correlation between the thermodynamic factors and the frequency of intense TCs exists, it is not clear whether global warming will produce a net increase in such a frequency, because model projections suggest an increase in vertical wind shear associated with an increase in sea surface temperature,” which phenomenon tends to work against intense TC development. As a result, Chan concludes that “it remains uncertain whether the frequency of occurrence of intense TCs will increase under a global warming scenario.” The results of this exercise led the two U.S. scientists to state that “TC activity in the NA varies out-of-phase with that in the ENP on both interannual and multidecadal timescales,” so that “when TC activity in the NA increases (decreases), TC activity in the ENP decreases (increases).” And they found that “the out-of-phase relationship seems to [have] become stronger in the recent decades,” as evidenced by the fact that the interannual and multidecadal correlations between the NA and ENP ACE indices were -0.70 and -0.43, respectively, for the period 19492007, but -0.79 and -0.59, respectively, for the period 1979-2007. In terms of the combined TC activity over the NA and ENP ocean basins as a whole, however, there was little variability on either interannual or multidecadal timescales; and real-world empirical data suggest that the variability that does exist over the conglomerate of the two basins has grown slightly weaker as the earth has warmed over the past six decades, which runs counter to climate-alarmist claims that earth’s hurricanes or tropical cyclones should become more numerous, stronger and longer-lasting as temperatures rise. Most recently, Wang et al. (2010) examined cross-basin spatial-temporal variations of TC storm days for the Western North Pacific (WNP), the Eastern North Pacific (ENP), the North Atlantic (NAT), the North Indian Ocean (NIO), and the Southern Hemisphere Ocean (SHO) over the period 1965-2008, for which time interval pertinent satellite data were obtained from the U.S. Navy’s Joint Typhoon Warning Center for the WNP, NIO and SHO, and from NASA’s (USA) National Hurricane Center for the NAT and ENP. And as a result of their efforts, they were able to report that “over the period of 1965-2008, the global TC activity, as measured by storm days, shows a large amplitude fluctuation regulated by the El Niño-Southern Oscillation and the Pacific Decadal Oscillation, but has no trend, suggesting that the rising temperature so far has not yet [had] an impact on the global total number of storm days.” So what does the future hold for us in terms of hurricanes? Based on the numerous empirical observations from the ocean basins described above, it is clear that there is no support for the climate-alarmist claim that global warming increases both the frequency and intensity of hurricanes. In fact, the data seem to suggest just the opposite. Thus, if the world warms any further in the future, for whatever reason (anthropogenic or natural), we would expect to see fewer and less intense hurricanes than have occurred recently.

AT: Ocean Acidification

Acidification has only minor effects

Hendriks et al ’10  (Iris, C.M. Duarte, and M. Alvarez, Department of Global Change Research – Mediterranean Institute of Advanced Studies, Estuarine, Coastal and Shelf Science, “Vulnerability of marine biodiversity to ocean acidification: A meta-analysis”, 86(2), January)
The meta-analysis of our database, which includes 372 published experimental evaluations with control values assembled from literature (Supplementary information Table S1), confirmed that acidification effects differed considerably across taxonomic groups and functions, but that the magnitude of the changes were, overall, modest for acidification levels within ranges expected during this century. Acidification does not occur in isolation, but in concert with other challenges such as warming, eutrophication, and increased UV radiation. There are, however, few studies examining the interactive effect of acidification and other direct or indirect results of global change, which may aggravate the effect of ocean acidification on marine organisms.  This analysis suggests that marine biota do not respond uniformly to ocean acidification. Some experiments report significant impacts for vulnerable taxa at pCO2 values expected within the 21st century, but there was no consistent evidence that suggests biological rates, apart from calcification for one functional group, the bivalves, might be significantly suppressed across the range of pCO2 anticipated for the 21st century. Some organisms, particularly autotrophs, even showed enhanced growth under elevated pCO2.  The data do suggest that calcification rate, the most sensitive process responding directly to ocean acidification (Gattuso et al., 1998 J.P. Gattuso, M. Frankignoulle, I. Bourrge, S. Romaine and R.W. Buddemeier, Effect of calcium carbonate saturation of seawater on coral calcification, Global and Planetary Change 18 (1998), pp. 37–46. Article | PDF (107 K) | View Record in Scopus | Cited By in Scopus (153)[Gattuso et al., 1998], [Gazeau et al., 2007], [Leclercq et al., 2000] and [Riebesell et al., 2000]), will decline by, on average, 25% at elevated pCO2 values of 731–759 ppmv. These values will be reached within the 21st century (IPCC, 2007). However, the 25% decline in biological calcification rates at elevated pCO2 values of approximately 750 ppmv is likely to be an upper limit, considering that all experiments involve the abrupt exposure of organisms to elevated pCO2 values, while the gradual increase in pCO2 that is occurring in nature may allow adaptive and selective processes to operate (Widdicombe et al., 2008). These gradual changes take place on the scale of decades, permitting adaptation of organisms even including genetic selection. Short-term experimental results are likely to overestimate the impacts of acidification rates on marine organisms. The ambition and sophistication of experimental approaches need be expanded, to assess complex communities, rather than single species, and to assess responses to enhanced CO2 over long terms. Such long-term experiments to observe community responses to long-term exposure to enhanced CO2 have been successfully conducted for terrestrial systems. Experiments comparable to those conducted on land (e.g. Hättenschwiler et al., 2003), should be planned and conducted. The only such experiment so far available is the Biosphere 2 experiment, where responses of coral-reef communities included in the “ocean” biome of the Biosphere 2 facility were assessed (Atkinson et al., 1999).  Also important, most experiments assessed organisms in isolation, rather than whole communities, whereas the responses within the community may buffer the impacts. For instance, seagrass photosynthetic rates may increase by 50% with increased CO2, which may deplete the CO2 pool, maintaining an elevated pH that may protect associated calcifying organisms from the impacts of ocean acidification.

No ocean acidification – IPCC uses unrealistic data and animals will adapt 

Idso and Idso 11 [Craig D., founder and chairman of the board of the Center for the Study of Carbon Dioxide and Global Change, B.S. in Geography from Arizona State University, his M.S. in Agronomy from the University of Nebraska - Lincoln, and his Ph.D. in Geography from Arizona State University, former Director of Environmental Science at Peabody Energy,  faculty researcher in the Office of Climatology at Arizona State University; and Sherwood, President of the Center for the Study of Carbon Dioxide and Global Change, former Research Physicist with the U.S. Department of Agriculture's Agricultural Research Service, Adjunct Professor in the Departments of Geology, Geography, and Botany and Microbiology at ASU, M.S from UMinnesota, receipt of the Arthur S. Flemming Award, "Carbon Dioxide and Earth’s Future," 1-31-11, http://www.co2science.org/education/reports/prudentpath/prudentpath.pdf]

The chemistry aspect of the ocean acidification hypothesis is rather straightforward, but it is not as solid as many make it out to be; and a number of respected researchers have published papers demonstrating that the drop in oceanic pH will not be nearly as great as the IPCC and others predict it will be, nor that it will be as harmful as they claim it will be. Consider, for example, the figure below, which shows historical and projected fossil fuel CO2 emissions and atmospheric CO2 concentrations out to the year 2500, as calculated by NOAA’s Pieter Tans (2009). As can be seen there, his analysis indicates that the air’s CO2 concentration will peak well before 2100, and at only 500 ppm compared to the 800 ppm value predicted in one of the IPCC’s scenarios. And it is also worth noting that by the time the year 2500 rolls around, the atmosphere’s CO2 concentration actually drops back down to about what it is today. When these emissions estimates are transformed into reductions of oceanic pH, it can readily be seen in the following figure that Tans’ projected pH change at 2100 is far less than that of the IPCC. And Tans’ analysis indicates a pH recovery to values near those of today by the year 2500, clearly suggesting that things are not the way the world’s climate alarmists make them out to be, especially when it comes to anthropogenic CO2 emissions and their effects on the air’s CO2 content and oceanic pH values. Another reason to not jump on the ocean acidification bandwagon is the fact that, with more CO2 in the air, additional weathering of terrestrial carbonates likely will occur, which would increase delivery of Ca 2+ to the oceans and partially compensate for the CO2induced decrease in calcium carbonate saturation state. And as with all phenomena involving living organisms, the introduction of life into the acidification picture greatly complicates things, as several interrelated biological phenomena must also be considered; and when they are, it becomes much more difficult to draw such sweeping negative conclusions. In fact, as demonstrated in numerous reviews of the scientific literature, these considerations even suggest that the rising CO2 content of earth’s atmosphere may well be a beneficial phenomenon with many positive consequences (Idso, 2009; Idso and Singer, 2009). As an example of this fact, the Center for the Study of Carbon Dioxide and Global Change (hereafter, the Center) maintains an online ocean acidification database that may be accessed free of charge at http://www.co2science.org/data/acidification/acidification.php, showcasing over 1100 experimental results on this topic from the peer-reviewed scientific literature (as of Jan 2011). Specifically, their Ocean Acidification Database is an ever-growing archive of the responses of various growth and developmental parameters of marine organisms immersed in seawater at or near today’s oceanic pH level, as well as at levels lower than that of today. The measured parameters included in the database pertain to changes in calcification, metabolism, growth, fertility and survival; and the data are arranged by marine organism, accessible by selecting an organism’s common or scientific name. In addition, the data have been grouped into similar types of organisms, such as bivalves, corals, fish, nematodes phytoplankton, etc. In considering the experimental results that are archived there, the mean response suggests that ocean acidification may indeed harm some organisms. However, it is critical to note that the vast majority of these experiments were performed under highly unrealistic oceanic pH conditions that will never occur, rendering their findings meaningless in terms of what might possibly happen in the real world. And as one examines the results over the more-likely-to occur pH decline range, a vastly different picture begins to appear. Returning to the Center’s ocean acidification database, consider the figure below, which depicts the percentage changes in all five of the major life characteristics examined in the database (calcification, metabolism, growth, fertility and survival) as functions of the experimentallyorchestrated declines in seawater pH from the present, where each entry in the database is represented by its own individual point. As is clearly evident, the data portray an extremely wide range of pH reduction values, the greatest of which corresponds to an increase in the air’s CO2 concentration in excess of 100,000 ppm, which is orders of magnitude greater than what anyone is expecting will ever occur. Thus, highlighted in grey are all data points that pertain to experiments conducted under pH conditions that are considered to be “far, far beyond the realm of reality.” The low-end boundary of the unrealistic highlighted region of pH reduction shown in the figure is 0.5, which represents the high-end or maximum value of most IPCC-based projections of CO2induced pH reduction, which occurs in the vicinity of AD 2300. Thus, there should be little argument – even from people who think ocean acidification is going to be a problem – in excluding all values beyond a pH decline of 0.5 when considering how acidification of the ocean might realistically affect earth’s marine life. In the next graph to the right, results of all experiments that employed a seawater pH decline that fell somewhere in the stillmore-likely-to-occur range of 0.0 to 0.3 are plotted, where the latter value is the approximate IPCC-derived pH decline in the vicinity of AD 2100. Then, within this range, highlighted in grey, is the much smaller seawater pH reduction range that comes from the work of Tans (2009), who derived a maximum pH decline that could fall anywhere within an uncertainty range of 0.09 to 0.17 by about AD 2100, after which seawater pH begins its longterm recovery. The Tans prediction range has been emphasized in this manner because his analysis is considered to be more realistic than the analysis of the IPCC. Thus, data within the pH reduction range of 0.0 to 0.17 should be considered as being most characteristic of what might possibly occur in the real world, as time marches on and fossil fuel burning continues as per business as usual. And, interestingly enough – and even incorporating pH reduction data all the way out to 0.30 – the linear trend of all the data is actually positive, indicating an overall beneficial response of the totality of the five major life characteristics of marine sea life to ocean acidification, which result is vastly different from the tremendously negative results routinely predicted by the world’s climate alarmists. The next figure illustrates the averages of all responses to seawater acidification for all five of the life characteristics of the various marine organisms (calcification, metabolism, growth, fertility and survival) analyzed over the pH reduction ranges of 0 to 0.09 (from no change to the lower pH edge of the Tans estimate), 0.09 to 0.17 (Tans estimate), and 0.17 to 0.3 (from Tans to the IPCC). The most striking feature of this figure is the great preponderance of data located in positive territory, which suggests that, on the whole, marine organisms likely will not be harmed to any significant degree by the expected decline in oceanic pH. If anything, the results tend to suggest that the world’s marine life may actually slightly benefit from the pH decline. Clearly, the results depicted above suggest something very different from the theoretical model-based predictions of the climate alarmists who claim we are in “the last decades of coral reefs on this planet for at least the next ... million plus years, unless we do something very soon to reduce CO2 emissions,” or who declare that “reefs are starting to crumble and disappear,” that “we may lose those ecosystems within 20 or 30 years,” and that “we’ve got the last decade in which we can do something about this problem.” Such scenarios are simply not supported by the vast bulk of pertinent experimental data. Two other phenomena that suggest the predicted decline in oceanic pH will have little to no lasting negative effects on marine life are the abilities of essentially all forms of life to adapt and evolve. Of those experiments in the database that report the length of time the organisms were subjected to reduced pH levels, for example, the median value was only four days. And many of the experiments were conducted over periods of only a few hours, which is much too short a time for organisms to adapt or evolve to successfully cope with new environmental conditions. And when one allows for such phenomena -- as oceanic pH declines ever-so-slowly in the real world of nature -- the possibility of marine life experiencing a negative response to ocean acidification becomes even less likely (Idso, 2009).

AT: Runaway 

No catastrophic impact – climate models are flawed and real world data disproves 

Idso and Idso 11 [Craig D., founder and chairman of the board of the Center for the Study of Carbon Dioxide and Global Change, B.S. in Geography from Arizona State University, his M.S. in Agronomy from the University of Nebraska - Lincoln, and his Ph.D. in Geography from Arizona State University, former Director of Environmental Science at Peabody Energy,  faculty researcher in the Office of Climatology at Arizona State University; and Sherwood, President of the Center for the Study of Carbon Dioxide and Global Change, former Research Physicist with the U.S. Department of Agriculture's Agricultural Research Service, Adjunct Professor in the Departments of Geology, Geography, and Botany and Microbiology at ASU, M.S from UMinnesota, receipt of the Arthur S. Flemming Award, "Carbon Dioxide and Earth’s Future," 1-31-11, http://www.co2science.org/education/reports/prudentpath/prudentpath.pdf]

As presently constituted, earth’s atmosphere contains just slightly less than 400 ppm of the colorless and odorless gas we call carbon dioxide or CO2. That’s only four-hundredths of one percent. Consequently, even if the air's CO2 concentration was tripled, carbon dioxide would still comprise only a little over one tenth of one percent of the air we breathe, which is far less than what wafted through earth’s atmosphere eons ago, when the planet was a virtual garden place. Nevertheless, a small increase in this minuscule amount of CO2 is frequently predicted to produce a suite of dire environmental consequences, including dangerous global warming, catastrophic sea level rise, reduced agricultural output, and the destruction of many natural ecosystems, as well as dramatic increases in extreme weather phenomena, such as droughts, floods and hurricanes. As strange as it may seem, these frightening future scenarios are derived from a single source of information: the ever-evolving computer-driven climate models that presume to reduce the important physical, chemical and biological processes that combine to determine the state of earth’s climate into a set of mathematical equations out of which their forecasts are produced. But do we really know what all of those complex and interacting processes are? And even if we did -- which we don't -- could we correctly reduce them into manageable computer code so as to produce reliable forecasts 50 or 100 years into the future? Some people answer these questions in the affirmative. However, as may be seen in the body of this report, real-world observations fail to confirm essentially all of the alarming predictions of significant increases in the frequency and severity of droughts, floods and hurricanes that climate models suggest should occur in response to a global warming of the magnitude that was experienced by the earth over the past two centuries as it gradually recovered from the much-lower-than-present temperatures characteristic of the depths of the Little Ice Age. And other observations have shown that the rising atmospheric CO2 concentrations associated with the development of the Industrial Revolution have actually been good for the planet, as they have significantly enhanced the plant productivity and vegetative water use efficiency of earth's natural and agro-ecosystems, leading to a significant "greening of the earth." In the pages that follow, we present this oft-neglected evidence via a review of the pertinent scientific literature. In the case of the biospheric benefits of atmospheric CO2 enrichment, we find that with more CO2 in the air, plants grow bigger and better in almost every conceivable way, and that they do it more efficiently, with respect to their utilization of valuable natural resources, and more effectively, in the face of environmental constraints. And when plants benefit, so do all of the animals and people that depend upon them for their sustenance. Likewise, in the case of climate model inadequacies, we reveal their many shortcomings via a comparison of their "doom and gloom" predictions with real-world observations. And this exercise reveals that even though the world has warmed substantially over the past century or more -- at a rate that is claimed by many to have been unprecedented over the past one to two millennia -- this report demonstrates that none of the environmental catastrophes that are predicted by climate alarmists to be produced by such a warming has ever come to pass. And this fact -- that there have been no significant increases in either the frequency or severity of droughts, floods or hurricanes over the past two centuries or more of global warming -- poses an important question. What should be easier to predict: the effects of global warming on extreme weather events or the effects of elevated atmospheric CO2 concentrations on global temperature? The first part of this question should, in principle, be answerable; for it is well defined in terms of the small number of known factors likely to play a role in linking the independent variable (global warming) with the specified weather phenomena (droughts, floods and hurricanes). The latter part of the question, on the other hand, is ill-defined and possibly even unanswerable; for there are many factors -- physical, chemical and biological -that could well be involved in linking CO2 (or causing it not to be linked) to global temperature. If, then, today's climate models cannot correctly predict what should be relatively easy for them to correctly predict (the effect of global warming on extreme weather events), why should we believe what they say about something infinitely more complex (the effect of a rise in the air’s CO2 content on mean global air temperature)? Clearly, we should pay the models no heed in the matter of future climate -- especially in terms of predictions based on the behavior of a nonmeteorological parameter (CO2) -- until they can reproduce the climate of the past, based on the behavior of one of the most basic of all true meteorological parameters (temperature). And even if the models eventually solve this part of the problem, we should still reserve judgment on their forecasts of global warming; for there will yet be a vast gulf between where they will be at that time and where they will have to go to be able to meet the much greater challenge to which they aspire.

AT: Sea Level

Sea levels falling

Hoffman 9-1-11 [Doug, PhD in computer science from UNC, “Climate Science's Tangled Web” http://www.theresilientearth.com/?q=content/climate-sciences-tangled-web]

Sea level rise due to global warming has been a topic of intense debate for years. While the miniscule rise of the world's oceans has been fairly steady for most of the last 20 years, every once in a while sea levels do something unexpected. In the past two decades global sea levels increased at a rate of roughly 0.12 inches a year, compared to 0.07 inches from 1961 to 2003, according to satellite data. A recent study of sea levels, as measured by tide gauges, suggested the rate of ocean rise has declined in the past decade around Australia and New Zealand. “The 20-year moving average water level time series through to 2000 clearly depict relative water level changes that are increasing over time, though at a reducing rate,” writes Phil Watson in his study which appeared in the Journal of Coastal Research. Scientists admit that, between last summer and this one, global sea level actually fell by about 6mm. “This decelerating trend was also evident in the detailed analysis of 25 US tide gauge records longer than 80 years in length,” the author states. This has been verified by NASA, who attributes the drop to greater precipitation around the world. Supposedly, heavy rainfall in inland areas has removed large amounts of water from the oceans that has not yet found its way back to the sea. The search for missing water has joined the search for missing heat.

Sea level rise is overstated - data sets are wrong 

Idso and Idso 11 [Craig D., founder and chairman of the board of the Center for the Study of Carbon Dioxide and Global Change, B.S. in Geography from Arizona State University, his M.S. in Agronomy from the University of Nebraska - Lincoln, and his Ph.D. in Geography from Arizona State University, former Director of Environmental Science at Peabody Energy,  faculty researcher in the Office of Climatology at Arizona State University; and Sherwood, President of the Center for the Study of Carbon Dioxide and Global Change, former Research Physicist with the U.S. Department of Agriculture's Agricultural Research Service, Adjunct Professor in the Departments of Geology, Geography, and Botany and Microbiology at ASU, M.S from UMinnesota, receipt of the Arthur S. Flemming Award, "Carbon Dioxide and Earth’s Future," 1-31-11, http://www.co2science.org/education/reports/prudentpath/prudentpath.pdf]

Estimates and adjustments to deal with these several problems are convoluted and complex, as well as highly dependent upon various models. In addition, the estimates and adjustments concern some huge entities, as Velicogna and Wahr acknowledge that “the PGR contribution is much larger than the uncorrected GRACE trend.” In fact, their calculations indicate that the PGR contribution exceeds that of the signal being sought by nearly a factor of five! And they are forced to admit that “a significant ice mass trend does not appear until the PGR contribution is removed.” In light of the latter humungously confounding problem, Velicogna and Wahr rightly state that “the main disadvantage of GRACE is that it is more sensitive than other techniques to PGR.” In fact, considering the many other adjustments they had to make, based upon estimations utilizing multiple models and databases with errors that had to be further estimated, one can have little confidence in their final result, particularly in light of the fact that it did not even cover a full three-year period. Much more likely to be much more representative of the truth with respect to Antarctica’s mass balance are the findings of Zwally et al. (2005), who determined Antarctica’s contribution to mean global sea level over a recent nine-year period to be only 0.08 mm/year compared to the five-times-greater value of 0.4 mm/year calculated by Velcogna and Wahr. A few months later, Ramillien et al. (2006) derived new estimates of the mass balances of the East and West Antarctic Ice Sheets that were also based on GRACE data, but which pertained to the somewhat shorter period of July 2002 to March 2005, obtaining some significantly different ice sheet mass balances than those obtained by Velicogna and Wahr: a loss of 107 ± 23 km 3 /year for West Antarctica and a gain of 67 ± 28 km 3 /year for East Antarctica, which results yielded a net ice loss for the entire continent of only 40 km 3 /year (which translates to a mean sea level rise of 0.11 mm/year), as opposed to the 152 km 3 /year ice loss calculated by Velicogna and Wahr (which translates to a nearly four times larger mean sea level rise of 0.40 mm/year). Thus, the Ramillien et al. mean sea level rise of 0.11 mm/year was much less ominous and of the same order of magnitude as the 0.08 mm/year Antarctic-induced mean sea level rise calculated by Zwally et al. (2005), which was derived from ice surface elevation changes based on nine years of satellite radar altimetry data obtained from the European Remote-sensing Satellites ERS-1 and -2. In an attempt to bring together much of this information, plus the findings of still other studies that pertain to both polar regions of the planet, as well as to determine what it all implies about sea level globally, Shepherd and Wingham (2007) reviewed what was known about sea-level contributions arising from the wastage of the Greenland and Antarctic Ice Sheets, concentrating on the results of 14 satellite-based estimates of the imbalances of the polar ice sheets that had been derived since 1998. These studies were of three major types -- standard mass budget analyses, altimetry measurements of ice-sheet volume changes, and measurements of the ice sheets’ changing gravitational attraction -- and they yielded a diversity of values, ranging from a sea-level rise equivalent of 1.0 mm/year to a sea-level fall equivalent of 0.15 mm/year. Of the three major approaches, the results of the latter technique were said by Shepherd and Wingham to be “more negative than those provided by mass budget or altimetry.” And why is that? It is because, as they describe it, the gravity-based technique “is [1 ] new, and [2] a consensus about the measurement errors has yet to emerge, [3] the correction for postglacial rebound is uncertain, [4] contamination from ocean and atmosphere mass changes is possible, and [5] the results depend on the method used to reduce the data.” In addition, they say that (6) the GRACE record is only three years long, and that (7) it is thus particularly sensitive to short-term fluctuations in ice sheet behavior that may not be indicative of what is occurring over a much longer timeframe. Even including these likely ice-wastage-inflating properties and phenomena, however, the two researchers concluded that the current “best estimate” of the contribution of polar ice wastage to global sea level change was a rise of 0.35 millimeters per year, which over a century amounts to only 35 millimeters or a little less than an inch and a half. Yet even this unimpressive sea level increase may be too large, for although two of Greenland’s largest outlet glaciers doubled their rates of mass loss in less than a year back in 2004, causing many climate alarmists to claim that the Greenland Ice Sheet was responding much more rapidly to global warming than anyone had ever expected, Howat et al. (2007) reported that the two glaciers’ rates of mass loss “decreased in 2006 to near the previous rates.” And these observations, in their words, “suggest that special care must be taken in how mass-balance estimates are evaluated, particularly when extrapolating into the future, because short-term spikes could yield erroneous long-term trends.” Consequently, the most reliable data related to losses of ice from Greenland and Antarctica suggest that the global sea level rise over the current century should be a whole lot smaller than the “meters” predicted by the U.S. National Oceanic and Atmospheric Administration’s James Hansen in testimony presented to the Select Committee of Energy Independence and Global Warming of the U.S. House of Representatives on 26 April 2007, which in turn implies that resultant coastal flooding around the world may not even be considered “flooding” -- if it ever occurs at all! -- based on the best science of our day.

AT: Summer Deaths

Warming doesn’t kill more people – it is offset by winter effects 

Idso and Idso 11 [Craig D., founder and chairman of the board of the Center for the Study of Carbon Dioxide and Global Change, B.S. in Geography from Arizona State University, his M.S. in Agronomy from the University of Nebraska - Lincoln, and his Ph.D. in Geography from Arizona State University, former Director of Environmental Science at Peabody Energy,  faculty researcher in the Office of Climatology at Arizona State University; and Sherwood, President of the Center for the Study of Carbon Dioxide and Global Change, former Research Physicist with the U.S. Department of Agriculture's Agricultural Research Service, Adjunct Professor in the Departments of Geology, Geography, and Botany and Microbiology at ASU, M.S from UMinnesota, receipt of the Arthur S. Flemming Award, "Carbon Dioxide and Earth’s Future," 1-31-11, http://www.co2science.org/education/reports/prudentpath/prudentpath.pdf]

With respect to correlations of human mortality with temperature, Christidis et al. (2010) have written that “the IPCC AR4 states with very high confidence that climate change contributes to the global burden of disease and to increased mortality,” citing the contribution of Confalonieri et al. (2007) to that document. In the NIPCC Report Climate Change Reconsidered (Idso and Singer, 2009), however, it is concluded that rising temperatures lead to a greater reduction in winter deaths than the increase they cause in summer deaths, resulting in a large net decrease in human mortality, based on findings described in the peer-reviewed scientific literature up through 2007. Thus, we here review only studies of the subject that have been published after that time, to see which viewpoint has ultimately prevailed. In an effort handsomely suited to evaluate the supposedly very-high-confidence contention of the IPCC, Christidis et al. extracted the numbers of daily deaths from all causes reported on death registration data supplied by the UK Office of National Statistics for men and women fifty years of age or older in England and Wales for the period 1976-2005, which they divided by daily estimates of population that they obtained by fitting a fifth-order polynomial to mid-year population estimates, yielding deaths per million people, after which they compared the results with surface air temperature data that showed a warming trend during the same three-decade period of 0.47°C per decade. In addition, they employed a technique called optimal detection, which can be used to estimate the role played by human adaptation in the temperature-related changes in mortality they observed. As expected, during the hottest portion of the year, warming led to increases in death rates, while during the coldest portion of the year it lead to decreases in death rates. But the real story is in the numbers. The three scientists report, for example, that if no adaptation had taken place, there would have been 1.6 additional deaths per million people per year due to warming in the hottest part of the year over the period 1976-2005, but there would have been 47 fewer deaths per million people per year due to warming in the coldest part of the year, for a lives-saved to life-lost ratio of 29.4, which represents a huge net benefit of the warming experienced in England and Wales over the three-decade period of warming. And when adaptation was included in the analysis, as was the case in the data they analyzed, they found there was only 0.7 of a death per million people per year due to warming in the hottest part of the year, but a decrease of fully 85 deaths per million people per year due to warming in the coldest part of the year, for a phenomenal lives-saved to life-lost ratio of 121.4. Clearly therefore, the IPCC’s “very-high-confidence” conclusion is woefully wrong. Warming is highly beneficial to human health, even without any overt adaptation to it. And when adaptations are made, warming is incredibly beneficial in terms of lengthening human life span. Working in the Castile-Leon region of Spain -- a plateau in the northwestern part of the country that includes nine provinces with a low population density that can be considered as ageing -Fernandez-Raga et al. (2010) obtained (from the country’s National Meteorological Institute) meteorological data from weather stations situated in eight of the provincial capitals that covered the period 1980-1998, while they obtained contemporary mortality data from the country’s National Institute for Statistics for deaths associated with cardiovascular, respiratory and digestive system diseases.  

AT: Tipping Point

Tipping point models fail

Hoffman 7-13-11 [Doug, PhD in computer science at UNC, Climate Models Fail To Predict Past Catastrophes, http://www.theresilientearth.com/?q=content/climate-models-fail-predict-past-catastrophes]

The failure of the IPCC models extends to more recent climatic events as well. In the early and mid-Holocene epoch (the current warm period we are enjoying between bouts of glaciation), from around 9,000 and 5,500 yr ago, it was seasonally warmer than today. The region now occupied by the Sahara was much wetter and sufficiently vegetated to be referred to as the 'green Sahara'. Then, about 5,500 yr ago the Sahara went from verdant garden to parched desert rapidly, over decades to centuries. “Again, the potential relevance to the next century is evident — and again, full-complexity climate models, such as those typically used in the IPCC assessments, do not adequately simulate the climatic conditions before the abrupt change occurred,” Valdes states. The problem here is that the simulations do not generate a green northern Africa during the early and mid-Holocene. Without being able to reproduce the conditions just before the desertification of the Sahara, there is no way the models can simulate its rapid transformation. So we see, it is not just events millions of years ago the models fail to accurately recreate—events that occurred only yesterday, geologically speaking, are also beyond the model's ken. For the sake of brevity, details on the remaining two examples will be omitted but Valdes' comments on the remaining examples can be found in the online article. For background information on the MOC and Heinrich events see “The Ocean Plays A Deeper Game” and “Modeling Ice Age's End Lessens Climate Change Worries.” For more details on D-O events try here. In all, this report a blunt assessment of the failings of climate models, and this by a researcher who is a believer in the climate change threat. Regardless, Valdes summarizes his article thus: “I argue that climate models of the current generation, as used in the latest assessment of the Intergovernmental Panel on Climate Change (IPCC), have not proved their ability to simulate abrupt change when a critical threshold is crossed,” “Overall, the modelling of past abrupt events does not give us confidence in the ability of complex models to simulate critical threshold behaviour that we know has occurred in the past,” he concludes. “If the models are to be used for the prediction of potential future events of abrupt change, their ability to simulate such events needs to be firmly established — science is about evidence, not belief systems.” Well said, but unfortunately, for many climate science is a belief system. All the nonsense about impending tipping points and catastrophic climate change has either been based on inadequate climate models—shown here to be unable to make such predictions—or has been made up with no foundation at all. The models are not up to the task of predicting such calamities, yet we are constantly told we are near a tipping point or that a tipping point may have already been past. What senseless dribble, what utter baseless tripe. The truth is out, the IPCC models are not capable of predicting future climate catastrophes and only those for whom global warming is a religious belief argue otherwise.
Solvency 
Hydrogen Solves – Warming

Hydrogen can solve for global warming

R. Derwent, et al ’06 [Derwent, R. (PhD Physical Chemistry), Simmonds P. (PhD Chemistry), O’Doherty S. (PhD Chemistry), Manning A.(PhD Experimental and Computational fluid dynamics), Collins W. (PhD Physics) and Stevenson, D. (BSc Geophysics and PhD Physical Volcanology)] 
Hydrogen-based energy systems appear to be an attractive proposition in providing a future replacement for the current fossil-fuel based energy systems. Hydrogen appears attractive because it is a clean fuel and because it offers efficiency improvements when it is utilised. The transport sector may provide some of the first applications of the novel hydrogen technologies.  Because hydrogen reacts with tropospheric hydroxyl radicals, emissions of hydrogen to the atmosphere perturb the distributions of methane and ozone, the second and third most important greenhouse gases after carbon dioxide. Hydrogen is therefore an indirect greenhouse gas with a GWP of 5.8 over a 100-year time horizon. A future hydrogen economy would therefore have greenhouse consequences and would not the free from climate perturbations. If a global hydrogen economy replaced the current fossil fuel-based energy system and exhibited a leakage rate of 1% then it would produce a climate impact of 0.6% of the current fossil fuel based system. If the leakage rate were 10%, then the climate impact would be 6% of the current system. Careful attention must be given to reduce to a minimum the leakage of hydrogen from the synthesis, storage and utilisation of hydrogen in a future global hydrogen economy if the full climate benefits are to be realised in comparison to fossil fuel-based energy systems.  
Hydrogen can be used for private transportation to reduce global warming

John McCarthy, proffessor of computer science at Stanford University, "Avoiding Global Warming," http://www-formal.stanford.edu/jmc/progress/avoid.html, December 21, 1995
Another approach is to use hydrogen generated by splitting water with (say) nuclear electricity. Cars powered by liquid hydrogen have the potential of matching the performance of gasoline powered vehicles. The hydrogen tanks will need three times the internal volume of gasoline tanks and still greater external size because of the insulation required. BMW has demonstrated a liquid hydrogen powered internal combustion engine car. Schemes for using hydrogen in other forms than liquid are unlikely to have the required range. See the page on hydrogen for more details. Some people seem to believe that using hydrogen gets more energy. It only provides a way of using nuclear or solar energy. Apart from its possible use to reduce global warming, hydrogen it likely to be the solution for personal transportation when petroleum runs short.
Hydrogen tech is ready and doesn't contribute to global warming- we just need the fueling stations

Low Impact Living, "Hydrogen fuelled cars: the dream of zero emissions," http://www.lowimpactliving.com/pages/green-projects/hydrogen, 2012
One of the main benefits of hydrogen as a fuel is that its only byproduct of combustion is water vapor, thus producing no harmful pollutants that contribute to global warming. Hydrogen can be obtained from a number of sources: decomposing methane, coal (through coal gasification), biomass, or from water (via electrolysis). There are two main types of hydrogen cars: fuel-cell and combustion. In the fuel-cell type, hydrogen is turned into electricity through fuel-cells which then power the car’s electric motor. In the combustion type the hydrogen is burned in the car’s engine much as it is in traditional autos. Standard internal combustion engines can be converted to run on gaseous hydrogen.Most experts think we are not likely to see mass-produced hydrogen vehicles until 2015. Toyota, Honda, Daimler-Chrysler, GM and several other car companies have demonstration models in the works.Another challenge to the adoption of the hydrogen car is that there are very few hydrogen fueling stations. There are currently ~35 stations in the U.S., with California leading the pack. There are many more stations in the planning stage. But for the hydrogen car to really take off there will need to be a major national build-out of fueling stations.
No Solvency – Other Countries

Solving climate change requires an international effort, not just the U.S.
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Global climate change (CC) has emerged as the most important environmental issue of our times and, arguably, the one with the most critical long-run import. The observed rise in temperatures and variability of climate—the hot summers in Europe and the United States, the increased frequency of storms and hurricanes including Katerina, the melting of the polar ice-caps and glaciers on Asian mountain-tops threatening to dry the rivers that water that continent, the rise in sea levels—have all placed the problem center-stage. Since the climate change problem involves a classic “commons” that irrespective of the source of greenhouse gas emissions it is the common stock of it that affects the global climate, it can only be solved by an international effort at reaching agreement. For such an agreement to get carried out, however, it has to align the incentives of the signatory nations so that countries will, in fact, carry out their promises. At the same time, to meaningfully contain emissions an agreement has to be signed by all the major emitting countries, both developed and developing, and they have to commit to possibly deep cuts in emissions now and in the future. In other words for an agreement to be effective, it has to balance two competing forces—large enough cuts that make a difference to the climate that are yet “small enough” that countries will not cheat on their promises.

And herein lies the rub. Since emissions are tied to economic activity, countries that are growing the fastest, such as China and India, are reluctant to sign onto emission cuts that they fear will compromise their growth. They point, moreover, to the “legacy effect” that the vast majority of existing greenhouse gas stock was accumulated in the last 100 years due to the industrialization of the West—and the per capita numbers— that per person their citizens contribute a fraction of the per capita emissions from the United States and the European Union. They argue, therefore, that they should not be asked to clean up a problem not of their making. On the other hand, leaving these countries out of a climate change treaty is simply not going to solve the problem since their growth path of emissions is high, China’s total emissions are already on par with the United States and unless the emissions of the developing world are reduced they will rapidly out-strip those of today’s developed economies and make it impossible to solve the climate change problem.
