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I commend the authors for carefully writing up the obvious and thus busting the myth
about the CO2 airborne fraction (AF) that is being propagated by several famous
names in the carbon cycle community. The myth is that the AF is a fundamental prop-
erty of the system, rather than just an accident of how we force the system. The same
myth applies to steady-state lifetimes, where much of the community thinks they are
basic properties rather than merely diagnostics of the forcing. Well done. I recommend
publication asap.

It is great to see this subject written up eruditely and cleanly. When I first read the
IPCC AR4 WG1 Chapter 5 in prep for an undergraduate class, I was shocked and
suspicious regarding the claim in the ES based on Table 5.1 that the change in AF was
a demonstration that the ocean biogeochemistry was changing. This sounded false
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and so I did a simple Bern CO2 model with CDIAC FF-CO2 to show that with fixed
uptake, the AF changes with time (class lecture notes attached). Indeed the changes
I calculated in the “Uptake fraction” had the same shift as they published. It was fun,
and a good experience for the class. The distressing point was that this was a major
recommendation of the chapter. Thus, I am pleased to see this ACP manuscript!

Some minor notes:

The paper seems long to say what needs to be said, and a bit tedious so that many
may give up; but it is carefully written and so I have no obvious recommendations on
how to shorten. The single e-fold model of the carbon cycle is less realistic, but it is
simpler to explain, and the more complex one in the appendix shows that results from
the single reservoir model scale.

The plot of the time scale of emissions (1e) is a bit meaningless, since it is the fre-
quency that matters (/yr) and large timescales just mean it changed little from year to
year. I would drop this one.

I really like the analytical solutions, but as the figures show, there is no constant growth
rate in emissions (either FF or FF+LUCF). Thus Figure 2 is didactic to demonstrate the
long time scale (similar to steady state in isotope numbers), but is not highly relevant to
the current issue. It is very important to state clearly,as the authors do, that a steady-
state AF cannot be achieved within any reasonable time frame (p. 9054).
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