








Annex A
Probabilities (Adapted from Baer et al., (footnote 4))

Meinshausen, M., N. Meinshausen, W. Hare, S. C. B. Raper, K. Frieler, R. Knutti, D. J. Frame and M. R.
Allen (2009). “Greenhouse-gas emission targets for limiting global warming to 2°C.” Nature 458: 1158-
1163. (http://www.nature.com/nature/journal/v458/n7242/full/nature08017.html).  Meinshausen et al do a
sophisticated statistical analysis to ground the calibration of their model (version 6.0 of MAGICC, an inter-
mediate-complexity climate model that has often been used in the IPCC’s scenario analyses due to its ca-
pacity to mimic the response of various general circulation models).  The key results are shown in their
Table 1, reproduced below. Although they also show graphically the spread of CO2 concentrations asso-
ciated with their model runs, they don’t report them in a way that allows easy analysis in cumulative emis-
sions terms.  For example, their figures only report out to 2100.

It is important to note that the estimates of the risk of exceeding 2°C reported above are based on the “Il-
lustrative default parameters” of Meinshausen et al., who point out that less optimistic assumptions are also
scientifically defensible, and would raise the estimated risk of exceeding 2°C along the two less ambitious
pathways presented in figure 1 above (“2°C pathway” and “G8-style pathway”) to more than 40 – 70%.  

Reproduced from Meinshausen et al. (2009)

While Meinshausen et al. do not report in their main paper on model runs that match the 750 GtCO2 cu-
mulative emissions corresponding to Hansen et al.’s central scenario, these results are available from a
downloadable calculator included in the “supplementary material” available from the online Nature journal.
The result is that a pathway with a 750 GtCO2 cumulative budget (2000-2049) has a 14% chance of ex-
ceeding 2°C based on the “Illustrative default case” of Meinshausen et al (and the range is 5 – 30%.
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