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The attribution of the contribution to climate change deriving from specific sources of emissions (different regions, projects, gases, time-periods, etc.) is dependent on a diverse range of uncertain factors in measurements, processes and projections. It also depends on methodological choices such as the appropriate indicator for climate impacts, appropriate timescales, and formulae for attributing effects to non-linear combinations of causes. Such choices include value-judgements and may have implications for inter-generational as well as inter-regional equity. So it is important, not only to investigate the sensitivity to each factor, but also to find ways to explain the complex interactions and improve the interface with the ultimate “integrated assessment model” which will remain the global network of human heads. 

The Java Climate Model (JCM) was designed to encourage greater participation in such global discussions, by enabling anybody to explore the sensitivity to both scientific uncertainties and policy options simply by adjusting graphical controls with a mouse in a web browser. The instant response on interactive plots demonstrates cause-effect links in an intuitive way.  The model is available online (jcm.chooseclimate.org), is open source, has extensive documentation, has a  graphical interface translated in ten languages, and has been used for teaching in several countries. Thus, JCM retains the spirit of the original Brazilian proposal, to create a "policymaker model" which is transparent and easy for anybody to use. On the other hand,  JCM implements models and formulae very similar to those used by IPCC for the core TAR projections, came in the middle of the model range in the intercomparison exercise on this topic (presented at the UNFCCC workshop, Hadley Centre 2002), and already implements many of the specifications proposed for phase III. 

Recently, JCM has been extended to investigate uncertainty ranges deriving from thousands of combinations of model parameters, which may also be constrained by historical CO2/temperature data. This facility has been applied to new multi-gas scenarios for stabilising either concentration, radiative forcing or temperature, illustrating how the choice of a target indicator later in the cause-effect chain reduces the burden of uncertainty concerning impacts and adaptation, whilst increasing it with regard to emissions mitigation pathways. Some preliminary results will be presented, applying a similar approach to investigate uncertainty of attribution calculations. These may also be combined with the stabilisation scenarios, and with a wider set of regions. 

When considering the relative change in climate impacts due to a specific emissions source, or a specific mitigation action, the sensitivity to uncertain factors may be quite different from the sensitivity of the absolute projections of climate change. For example, the uncertainty in the cimate sensitivity, a key factor in projections of absolute climate change, is not so important for the relative attribution. Nevertheless there are secondary effects of such factors, due to nonlinear processes and feedbacks. Feedbacks may also cause future emissions to affect the unrealised impacts attributed to past emissions. The influence of such effects depends on the methodological choices, and scientific uncertainties should be considered in making such choices, so it is important not to split the investigation of scientific and methdological aspects. The interactive model can help us to quickly explore these subtle interactions.

