
Figure 4. Fraction of PSC observations in 2006-2010 centered at McMurdo (calculated as the ratio of the number of data points for each

PSC class and the total number of data points) as a function of the difference between the temperature and the equilibrium temperature for

NAT. PSC classes are reported in different colors. The purple line indicates the total number of observations (in arbitrary units) at a specific

temperature.

The total number of observations have a very similar temperature distribution, which indicates that the two instruments

statistically sample air masses with a similar temperature distribution. The temperature dependence of the NAT and STS PSCs

is very similar, although the peak for NAT is slightly shifted to lower temperatures. The onset for ice is the same, although the

ice fraction at lower temperatures appears to be larger for CALIOP than for the ground-based data.

3 Comparison of CALIOP PSC observations in the Southern Hemisphere with CCM simulations5

The coupling of stratospheric chemical models with climate models has led to a new generation of models. These coupled

CCMs have been used within the Chemistry-Climate Model Validation activity 2 (CCMVal-2) (Eyring et al., 2008) and repre-

sent both stratospheric chemistry and atmospheric climate. CCMVal-2 models do not include a representation of stratospheric

aerosol physics and chemistry, but use parametrizations to take into account the formation of PSCs. There are large differ-

ences among CCMs for their treatments, regarding their formation mechanisms, types, and sizes (Morgenstern et al., 2010).10

All CCMs involved in the CCMVal-2 experiment include water-ice PSCs; all except CMAM also include nitric acid trihydrate

(NAT). Most CCMs furthermore treat sulfate aerosols, e.g. in the form of supercooled ternary solutions (STS) of sulfuric acid

(H2SO4), nitric acid (HNO3), and water (Morgenstern et al., 2010).

Evaluating the ability of CCMs to reproduce ice and NAT PSCs is a key factor to interpret simulated stratospheric polar ozone

changes. The comparison of space-borne PSC observations with CCM simulations requires adequate diagnostic methods. Here15

we assess the ability of models to simulate PSCs taking into account diagnostics that mostly focus on microphysical factors,

such as the NAT and ice surface area densities and diagnostics that are sensitive to the coupling of those with the simulation of

polar vortex variability and its mean state.
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