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Three-dimensional chemical transport models (CTMs) and coupled chemistry-climate models (CCMs) have been
widely used to study the dynamical and chemical processes which control polar ozone depletion. Despite generally
good agreement between modelled and observed loss, there are still some uncertainties in our understanding and
limitations of the models. For example, the accuracy of modelled springtime ozone loss depends critically on the
transport, chemistry and treatment of polar stratospheric clouds (PSCs). There is also increasing evidence that
descent of NOx from the mesosphere can impact ozone at high latitudes, even in the absence of halogen-catalysed
loss. CCMs used for future predictions need to accurately include these processes.
At the time of writing (late February 2016) the current Arctic winter has been cold with extensive PSC activity. The local maximum modelled O3 loss is currently ∼50% (www.see.leeds.ac.uk/tomcat), which is similar to
that from previous cold years with record ozone depletion (e.g. 2010/11). This is interesting in its own right, but
will also provide new meteorological conditions under which to test modelled loss against observations.
We will present results from the TOMCAT/SLIMCAT off-line 3-D CTM and the NCAR Whole Atmosphere Community Climate Model (WACCM), which we have recently extended by including mesospheric ion
chemistry. Both models are forced or nudged by the ECMWF ERA-Interim 4D-var reanalyses. First we will focus
on the cold Arctic winter/spring 2015/16 and quantify the amount of chemical ozone loss using both models and
satellite observations. Then we will investigate the chorine activation and denitrification as well as mesospheric
NOx /HOx impact on stratospheric ozone. Other sensitivities experiments will be also discussed.

