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P45.02 
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Anthropogenic greenhouse gas emissions tend to warm the global climate. Countermeasures must be taken 
in order to minimize the harm for humans and environment. Various geo-engineering ideas are currently 
discussed that might help in this respect, besides politically and socially difficult to achieve reductions of 
greenhouse gases. Crutzen [2006] initiated a lively scientific discussion by proposing to consider enhancing 
stratospheric sulphate aerosols. Sulphate aerosols may cool the Earth surface by reflecting solar short wave 
radiation back to space. A part of the anthropogenic climate warming might be compensated by increasing 
the amount of sulphate aerosols in the stratosphere, for example by sulphur injections. The scientific 
community is challenged to answer the question, whether we understand the involved processes enough to 
predict all important consequences of such a geo-engineering project. In nature tremendous enhancement of 
stratospheric aerosol could be observed after strong volcanic eruptions in the tropics. Mt. Pinatubo eruption 
in 1991 is the best observed eruption in the past. Up to 20 Mt of SO2 was blown to the stratosphere [Bluth et 
al., 1992]. A cooling of about 1.5 °K on surface was attributed to Mt. Pinatubo eruption [Robock, 2000 and 
references herein]. We investigate to which extent the effects on climate after Mt. Pinatubo eruption serve as 
an analogue for the consequences of geo-engineering. We present modelling results of Mt. Pinatubo and 
anthropogenic sulphur injections in the lower stratosphere with AER 2D aerosol model [Weisenstein et al. 
1997, 1998, 2005] and chemistry climate model SOCOL [Egorova et. al 2005, Schraner et al. 2008]. Even if 
the main goal, the cooling of the global mean temperatures can be achieved by enhanced stratospheric 
aerosols, the possible side effects are considerable [e.g. Trenberth and Dai 2007, Robock et al. 2008, 
Solomon 1999]. One possible side effect of such a geo-engineering fix might be the warming of the tropical 
tropopause and consequently the increase of the amount of stratospheric water vapour. A scenario with 
continuous SO2 injections into the lower stratosphere may provide conditions for efficient condensation of 
H2SO4 onto pre-existing stratospheric aerosols, which subsequently grow to large sizes and sediment into 
the tropical tropopause region. The absorption of long wave radiation by the aerosol increase tropopause 
temperatures rise and as a consequence the entry mixing ratio of water vapour increases. However 
uncertainties in the modelling are remarkable. Uncertainties in total sulphur mass, particle size distribution 
and resulting effect on optical properties after Mt. Pinatubo eruption plus the uncertainties of aerosol and 
climate models add up to uncertainties which should be taken as a warning. Do we really want to jeopardize 
Earth future on such high uncertainties?    
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