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In November of 2006 the NASA Ames Research Center and the Carnegie Institution of Washington, Department of Global Ecology at Stanford University sponsored an expert workshop on the use of “solar radiation management” as a strategy for coping with the challenge of climate change. The basic concept of managing Earth's radiation budget is to reduce the amount of incoming solar radiation absorbed by the Earth so as to counterbalance the heating of the Earth that would otherwise result from the accumulation of greenhouse gases. 

Recently, this discussion has been reignited in the scientific community due to an article by Paul Crutzen, in which he suggested the injection of large amounts of sulphur dioxide in the Earth's stratosphere building up sulfate particles and reflecting part of the solar radiation. This is analogous to the climate effect associated to the injection of particulate matter into the stratosphere through volcanic eruptions. For example, the eruption of Mt. Pinatubo in 1991 caused a reduction of global average surface temperature that was recognizable for more than two years afterwards and reached a maximum of about 0.5 K. In addition, several other geoengineering methods to manipulate the radiative budget of the Earth have been suggested, as for instance, reducing the incoming solar radiation through space-borne reflectors at the Lagrangian point, modifying low level marine cloudiness via the injection of additional condensation nuclei and modifying the surface albedo. 

However, the concept of solar radiation management poses a risk of unintended side effects because it does not neutralize the greenhouse effect which acts on thermal radiation. Reducing the solar insolation at surface will not only exert a cooling but additionally it might damp the hydrological cycle, it might impact the actinic fluxes and subsequently the chemical composition of the atmosphere and it might also reduce the photosynthetically active radiation. 

We will review the literature and present some results of first explorative simulations using the Hamburg Earth system model. 

