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Ozone amount in the atmosphere is affected by not only the amount of ozone depleting substances (ODSs) such as
halogens but also that of greenhouse gases (GHGSs). In order to clarify the net effect of ODSs on the ozone layer, we
performed three numerical experiments with different ODS scenarios for the period 1960-2100 using Center for Climate
System Research/National Institute for Environmental Studies (CCSR/NIES) chemistry-climate model.

(1) Control experiment
The WMO-A1 and IPCC-A1B scenarios were used for the surface concentrations of ODSs and GHGs, respectively.
The ozone evolution in the past (1980-2006) was compared with the observations. The result shows that the
simulation reproduced the observations. (Akiyoshi et al., J. Geophys. Res., 2010)

(2) Fixed halogen experiment
The surface concentrations of ODSs were fixed to those for 1960. Therefore, this experiment examines ozone
variation due to GHGs. The result shows that the 0zone amount increased toward the end of the 21 century as GHGs
increased. Furthermore, comparison between this experiment and the control experiment may elucidate the effect of
ODSs on ozone without GHG effects. The analyses indicate that the ozone layer in the Northern Hemisphere will not
be affected by ODSs after 2060 whereas in the Southern Hemisphere the ozone layer will be affected by ODSs until
the end of the 21* century, especially in the polar regions. (Eyring et al., Atmos. Chem. Phys., 2010)

(3) World-Avoided experiment
The World-Avoided scenario assumes that halogens are released into the atmosphere without any regulations in the
future. The result shows that the column amount of ozone will be globally reduced to be less than 220DU around the
year 2040 and the ozone layer will be almost lost at the end of this century. The UV-B flux at the surface in 2050 will
be factor 5 larger than that in 1980 and factor 20 larger at the end of the 21* century for June in the Northern
Hemisphere mid-latitudes.




