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(Joseph, PhD in physics from MIT, former assistant secretary for energy efficiency and renewable energy at the U.S. department of Energy, “Climate Change: What Everyone Needs to Know”, Oxford University Press, PROQUEST, Accessed 11-2-16 LKM) 
Most environmental problems that people, communities, and governments have experience dealing with are reversible. A polluted lake or river can be cleaned up and then used for swimming and fishing. A city with polluted air can put in place clean air standards and turn its brown haze into blue skies. However, climate change is different from most environmental problems. The scientific literature has made it increasingly clear that key impacts are irreversible on a time scale of centuries and possibly millennia. This means that climate change creates risks that are unparalleled in human history. It also means that if we follow the traditional way of dealing with an environmental problem, that is, wait until the consequences are obvious and unmistakable to everybody, it will be “too late" to undo those consequences for a long, long time. Climate inaction inherently raises issues of equity because it will harm billions of people who have contributed little or nothing to the problem. However, what makes the issue unique in the annals of history is that the large-scale harm is irreparable on any timescale that matters (and that we could avoid the worst of the irreparable harms at a surprisingly low net cost, as discussed in Chapter Four). Because irreversibility is such a unique and consequential fact about climate change, the world's leading climate scientists (and governments) took extra measures to emphasize the issue in the most recent international assessment of climate science by the U.N. Intergovernmental Panel on Climate Change—the November 2014 full, final "synthesis" report in its Fifth Assessment all of the scientific and economic literature. In the IPCC's final "synthesis" report of its Fourth Assessment, issued in 2007, irreversibility was only mentioned two times and there was minimal discussion in the Summary for Policymakers. Seven years later, the "Summary for Policymakers" of the IPCC's synthesis report mentions "irreversible" 14 times and has extended discussions of exactly what it means and why it matters. The full report has an even more detailed discussion. What do the world's leading scientists mean by "irreversible impacts"? In the latest IPCC report, they explain that Warming will continue beyond 2100 under all RCP scenarios except RCP2.6 [where emissions are cut sharply]. Surface temperatures will remain approximately constant at elevated levels for many centuries after a complete cessation of net anthropogenic CO2 emissions. A large fraction of anthropogenic climate change resulting from CO2 emissions is irreversible on a multi-century to millennial time scale, except in the case of a large net removal of CO2 from the atmosphere over a sustained period… It is virtually certain that global mean sea-level rise will continue for many centuries beyond 2100, with the amount of rise dependent on future emissions. In other words, impacts will be much worse than described in this report after 2100 in every case but the one where we sharply cut carbon dioxide starting now (to stabilize at below 2°C total warming). In addition, whatever temperature the planet ultimately hits thanks to human-caused warming, that is roughly as high as temperatures will stay for hundreds of years after we bring total net human-caused carbon pollution emissions to zero. The "case of a large net removal of CO2 from the atmosphere over a sustained period" means a time far beyond when humanity has merely eliminated total net human-caused emissions—from deforestation and burning fossil fuels (and from whatever amplifying carbon-cycle feedbacks we have caused, such as defrosting permafrost). To start reversing the irreversible, we have to go far below zero net emissions to actually sucking vast quantities of diffuse CO2 out of the air and putting it someplace that is also permanent, which, according to a 2015 National Academy of Sciences report (discussed in Chapter Six), we currently do not know how to do on a large scale. One can envision such a day when we might be able to go far below zero—if we sharply reduce net carbon pollution to zero by 2100, as we must to stabilize near 2°C. However, it is much more difficult to imagine when it would happen if emissions are anywhere near current levels by 2100, and we have started one or more major amplifying carbon-cycle feedbacks that make the job of getting to even zero net emissions doubly difficult. If we do not get on the 2°C path, then some of the most serious climate changes caused by global warming could last a thousand years or more. The IPCC explained in 2014, "Stabilisation of global average surface temperature does not imply stabilisation for all aspects of the climate system." That is to say, as we warm above 2°C, then even at a point many hundreds of years from now when temperatures start to drop, some changes in the climate—sea-level rise being the most obvious example—will likely keep going and going. The IPCC reports are primarily reviews of the scientific literature, so the new focus on the irreversible nature of climate change is no surprise. In a 2009 study titled "Irreversible Climate Change Because of Carbon Dioxide Emissions," researchers led by NOAA scientists concluded that "the climate change that is taking place because of increases in carbon dioxide concentration is largely irreversible for 1,000 years after emissions stop." It is significant to note that the NOAA-led study warned that it was not just sea-level rise that would be irreversible: Among illustrative irreversible impacts that should be expected if atmospheric carbon dioxide concentrations increase from current levels near 385 parts per million by volume (ppmv) to a peak of 450-600 ppmv over the coming century are irreversible dry-season rainfall reductions in several regions comparable to those of the "dust bowl" era and inexorable sea level rise. Recent studies strongly support that finding for both sea-level rise and Dust-Bowlification of some of the world's most productive agricultural lands, as we have seen. This 2014 Synthesis report may be the first time the world's leading scientists and governments explain why the irreversibility of impacts makes inaction so uniquely problematic. Here is the key finding (emphasis in original): Without additional mitigation efforts beyond those in place today, and even with adaptation, warming by the end of the 21st century will lead to high to very high risk of severe, widespread, and irreversible impacts globally (high confidence). Mitigation involves some level of co-benefits and of risks due to adverse side-effects, but these risks do not involve the same possibility of severe, widespread, and irreversible impacts as risks from climate change, increasing the benefits from near-term mitigation efforts. Why is this conclusion so salient? The IPCC is acknowledging that mitigation efforts taken to reduce greenhouse gas emissions have risks in addition to their cobenefits—"possible adverse side effects of large-scale deployment of low-carbon technology options and economic costs," as the full report puts it. However, the risks involved in reducing emissions are both quantitatively and qualitatively different than the risks deriving from inaction because they are not likely to be anywhere near as "severe, widespread, and irreversible." The full 2014 "Synthesis" report expands on this point, noting that "Climate change risks may persist for millennia and can involve very high risk of severe impacts and the presence of significant irreversibilities combined with limited adaptive capacity." In sharp contrast, "the stringency of climate policies can be adjusted much more quickly in response to observed consequences and costs and create lower risks of irreversible consequences." Put another way, if some aspect of the emissions reduction strategy turns out to start having unexpected, significant negative consequences, humanity can quickly adjust to minimize costs and risks. However, inaction—failing to embrace strong mitigation—will lead to expected climate impacts that are not merely very long lasting and irreversible, but potentially beyond adaptation. For instance, sea-level rise would become so great, so rapid, and so unstoppable that we simply have to abandon the vast majority of coastal cities.
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