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The Chemical Lagrangian Model of the Stratosphere (CLaMS) is used for the inter-
pretation of N2O observed during the CRISTA-1 experiment in early November 1994.
By comparing CRISTA data with CLaMS simulations, the impact of the large-scale
horizontal deformations on mixing is studied. Using the probability density function
technique (PDF) quantifying the statistics of N2O variability, the critical deformation
γc was inferred that triggers the mixing algorithm in CLaMS. The critical deformation
γc measures the ratio between the major and minor axes of the ellipse resulting from
the stretching of a circle surrounding a given Lagrangian air parcel, i.e. only defor-
mations stronger thanγc are relevant for mixing in CLaMS. The PDF derived from
CRISTA observations at 700 K and on the horizontal scales of the order of 200 km is
characterized by a Gaussian core and non-Gaussian tails indicating filamentary struc-
tures typical for 2D turbulence. The PDFs obtained from CLaMS simulations strongly
depend onγc but only weakly on the horizontal resolutionr0 that was varied between
45 and 200 km. The choiceγc = 0.8 in the model best reproduces the observed PDF.
This implies that the large-scale isentropic transport leads to scale collapse and subse-
quent mixing in those parts of the flow where on a time scale≈12 hours and a spatial
scale≈200 km the flow stretches a circle to an ellipse with the ratio between the major
and minor axes exceeding 5. Owing to the spatial resolution of the CRISTA instrument
that smoothes out the non-Gaussian tails, the elongation rate≈ 5 estimates only the
lower bound of the critical deformation. Furthermore, our simulations show that air
masses of low amounts observed by CRISTA are fragments of the polar vortex which
were formed about two weeks earlier.


