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ABSTRACT 

A relationship between the laminated structure of ozone profiles and atmospheric waves has 
been found from some EASOE ozonesonde data. This result is derived first from the correlation 
of ozone and potential temperature fluctuations. Then, the analysis of simultaneous measure­
ments shows that the same wave can explain the structure found at different sites. When the 
wind profile is available, it may be related to the ozone structure, confirming the role of waves 
in this phenomenon. 

1. Introduction 

The variations of ozone distribution under the 
influence of waves can be separated into two 
different types, regarding their scales: large-scale 
variations which become a subject of interest 
when satellite measurements show a relationship 
between ozone and temperature, and short-scale 
structure in vertical ozone profiles observed during 
ozonesonde ascent. 

In this paper, we are interested in such short­
scale, laminated ozone variations which are very 
often present in vertical profiles. They appear as 
alternative increases and decreases of the mixing 
ratio, at scales going from some hundreds of 
meters to several kilometres, with a duration of 
hours to days. 

This paper is devoted to the analysis of such 
irregularities observed in the ozone profiles meas­
ured during the European Arctic Stratospheric 
Ozone Experiment (EASOE) which took place in 
the Arctic during the winter 1991-92 (Pyle et al. 
1994). 

* Corresponding author. 

Dobson (1973) was the first to point out the 
existence of the laminated ozone structures 
observed during ozonesonde ascent. He noted also 
that well marked minima in the vertical distribu­
tion of ozone are found at heights of about 15 
and 23 km. In an attempt to find the cause of 
these phenomena, Dobson studied the variation 
of their intensities, with both season and latitude. 
Ehhalt et al. (1983) noticed that the relative vari­
ances of long-lived trace gases show large differ­
ences which are greatly reduced when the local 
mean standard deviation is normalised to the local 
vertical mean gradient of the tracer's mixing ratio. 
They called this ratio "equivalent displacement 
height" (EDH), and showed that vertical profiles 
for all the long-lived trace gases are very similar 
when using this normalisation. This result demon­
strates that variances are due to natural causes 
and not to measurement errors. Holton (1987) 
used the EDH and confirmed the hypothesis of 
Ehhalt et al. (1983). Furthermore, he noted the 
existence of two types of tracer variability: one 
highly correlated with potential temperature fluc­
tuations, which can be attributed to vertical dis-
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