GWPs calculated with STOCHEM
The Derwent et al. (2001) paper contains some errors, in particular for the O3 GWPs for NOx. I have recalculated all of the GWPs, for both CH4 and O3, and the revised numbers I get are as follows (c.f. Table IV in Derwent):

	Emission
	GWP-CH4
	GWP-O3
	GWP-CO2
	‘Total’ GWP

	CH4
	19.9
	4.1
	2.4
	+26.4

	Surf NOx in NH
	-8.5
	3.4
	
	-5.1

	Surf NOx in SH
	-22.9
	10.0
	
	-12.9

	Aircraft NOx
	-61.6
	91.3
	
	+29.7

	CO
	1.0
	0.63
	1.6
	+3.2

	H2
	3.4
	2.8
	
	+6.2


A mistake made in the Derwent et al (2001) paper was that the NOx GWP-O3 values were normalised to 1 Tg(N) rather than 1 Tg(NO2 or NOx) (as indicated in the paper). This made the GWP-O3 values too large by a factor of (46/14). I haven’t been able to completely pin down why some other numbers are slightly different, but I don’t think the differences are too significant.
One other thing to note is that this paper used a conversion from ppbv-years to mWm-2-years for CH4 of 0.436 mWm-2/ppbv, derived from the formula in IPCC (1990), on page 52 (neglecting N2O and assuming [CH4]=1700 ppbv).

Wild et al. (2001) use a value of 0.37 mWm-2/ppbv, derived from IPCC (1996) (Schimel et al., 1996). I used this value in the aircraft paper, and I assumed this was more up-to-date. Applying this value to numbers in the Derwent paper, we get lower values for GWP-CH4:
	Emission
	GWP-CH4
	GWP-O3
	GWP-CO2
	‘Total’ GWP

	CH4
	16.9
	4.1
	2.4
	+23.4

	Surf NOx in NH
	-7.2
	3.4
	
	-3.8

	Surf NOx in SH
	-19.4
	10.0
	
	-9.4

	Aircraft NOx
	-52.3
	91.3
	
	+39.0

	CO
	0.85
	0.63
	1.6
	+3.1

	H2
	2.9
	2.8
	
	+5.7


for 1 Tg (CH4, NO2, CO, and H2)
I think these numbers (except the aircraft) are the best estimates of GWPs from STOCHEM for these emissions.

The values for aircraft NOx in this table are what I have reported in the new paper in Table 4, as Derwent ‘Reworked’. Unfortunately AGU have mucked up this complicated table, making it even worse – the column headings (ΔCH4, etc.) do not span the right underlying columns – the first should span 3, and the rest need shifting along 1, with ‘Net’ only applying to the last column. The time-integrated forcings are related to the above GWPs by dividing through by 0.105 mW m-2 yr, which must be the value we have used for the forcing from an emission of 1 Tg (CO2).
The Derwent paper didn’t separate out the O3 anomalies into the short-lived and long-lived components, which is also a deficiency. Wild et al (2001) do this, and I have followed their methods in the new aircraft paper. This affects the O3 forcing calculations, especially how they are extrapolated.

Another factor is the CH4 perturbation lifetime – this partly determines the magnitude of the integrated CH​4 anomaly, and the long-lived O3 component. Neither the Derwent or Wild studies considered CH4 sinks other than OH; consequently their lifetimes were too long (14.2 and 12.3 years, respectively). The new study includes a CH4 soil sink and a stratospheric sink, and indicates a perturbation lifetime of 11.1 years. However, both of these processes are quite uncertain (especially the soil sink), and it is quite likely that the IPCC (2001) values are better than the values in STOCHEM.

In Table 4, I have ‘corrected’ the earlier studies, and this STOCHEM study, to use the IPCC values for these two sinks, in conjunction with model calculated OH lifetimes (‘Lifetime corrected’ rows in Table 4). This yields CH4 perturbation lifetimes of between 10.4 and 11.8 years for the 3 studies. Taking these values, I get:
	Aircraft NOx
	GWP-CH4
	GWP-O3
	Total GWP

	Derwent
	-44
	+75
	+31

	Wild
	-44
	+61
	+17

	Stevenson
	-40
	+39
	-0.9


for 1 Tg(NO2)
I think these values represent our best estimates for aircraft NOx GWPs.

Sorry for the lengthy answer.

