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Abstract:

In its Fourth Assessment Report, Working Group I of the Intergovernmental Panel on Climate Change (IPCC) made clear that warming of the climate system over the 20th century is “unequivocal” and that “most of the observed increase in global average temperatures since the mid-20th century is very likely  [meaning greater than 90% likelihood] due to the observed increase in anthropogenic greenhouse gas concentrations.”  IPCC goes on to project with high confidence that continued reliance on coal, petroleum, and natural gas to generate most of the world’s energy, as described in several plausible emission scenarios that are not sharply reduced by international controls, will lead to additional warming of roughly 1 to 6ºC and additional sea level rise of at least 0.18 to 0.59 m during the 21st century, and likely significant further increases during the next century. The impacts of such climatic changes, particularly changes in the hydrologic cycle, in ocean acidity, in sea level (as a result of melting of the Greenland and West Antarctic ice shelves), and in the intensity and frequency of extreme events, are likely to cause very significant, even catastrophic, damage to society and the environment, making finding a means to avoid such disastrous consequences of critical importance. While rapidly reducing emissions of greenhouse gases is the obvious approach, doing so requires essentially a total shift away from carbon-emitting fuels over the next several decades. That climate change can be inadvertently induced by human activities has led to consideration of whether advertent steps could be taken to counterbalance the warming influence of greenhouse gases, thus allowing continued benefits from use of fossil fuels while avoiding the dangerous and damaging consequences. Global-scale approaches that have been proposed would accomplish this by either limiting incoming solar radiation above the Earth’s atmosphere or increasing reflected solar radiation by altering stratospheric opacity, cloud reflectivity in the troposphere, or surface albedo. To date, none of the approaches can counterbalance all of the most important impacts of fossil fuel use although some, while introducing some new consequences, appear capable of limiting some of the most adverse consequences if implemented for centuries into the future. As a consequence, global-scale geoengineering appears to merit research into the many uncertainties regarding such schemes only in the context of approaches serving as a global societal insurance policy in the event of a shift in climate or sea level that is particularly large or abrupt.
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