





As concentrations of any gas increase, there will be a point where so much radiation is already being absorbed that the
scope for additional absorption, at its characteristic wavelengths, is reduced (Enting, 2008). The radiative response to
increases in water vapour and CO, follows a logarithmic relationship, while the radiative response for methane and
nitrous oxide follows a power (square root) relationship, and radiative response to the synthetics increases linearly
with concentration. The logarithmic relationship between CO, concentration and radiative forcing is shown in

Figure 2: each doubling of CO, gives the same increase in radiative forcing. Currently, CO, is not absorbing all it can
(the absorption wavelengths around 15 micrometres are not saturated), so there is scope for more warming over a wide
range of future increases in CO, concentrations.
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Figure 2: Dependence of radiative forcing on concentration of CO, (ppm), using the IPCC (2001) logarithmic approximation (Table 6.2). Each doubling of CO, concentration adds a fixed amount of
radiative forcing. The CO, concentration in 2008 was 383 ppm. Source: Enting (2008).

The equilibrium climate sensitivity is a measure of the climate system response to sustained radiative forcing. It is
defined as the equilibrium global average surface warming following a doubling of CO, concentration. A doubling of
atmospheric CO, would result in a climate sensitivity in the range of 2 to 4.5°C with a best estimate of about 3°C, and
is very unlikely to be less than 1.5°C (IPCC, 2007). Values substantially higher than 4.5°C cannot be excluded, but
agreement of models with observations is not as good for those values.
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