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ABSTRACT 

There is experimental evidence that the stratospheric reservoir of Pb-210 aerosols is fed from 
the troposphere by injections into the stratosphere of its mother nuclide Rn-222. In steady 
state conditions, it is possible to calculate, for the tropospheric air penetrating into the 
stratosphere, that an Rn-222 concentration of 10 pCi kg- 1 is necessary to balance the 
stratospheric Pb-210 losses. This concentration is not typical of the values usually measured in 
the upper troposphere. This supports the idea that the troposphere-to-stratosphere transfers 
are discontinuous and occur following a strong tropospheric upward transport. 

1. Introduction 

It is generally admitted that stratospheric 
ozone strongly depends on a large number of 
molecules and radicals originating from the 
Earth's surface. Some of them have a rather long 
life and are reasonably taken into account by 
simple 1 D or 20 models. In contrast, it is much 
more difficult to parameterize short-lived species 
(days or weeks) for which the atmospheric distri­
bution is patchy. Moreover in this case, the 
vertical transfer from the ground level toward 
the stratosphere becomes a very important 
parameter. 

In the case of water vapour, Brewer (1949) and 
Newell (1981) pointed out that comparing its 
stratospheric mixing ratios to the tropopause 
temperatures distribution introduces a constraint 
in the troposphere-to-stratosphere exchange pro­
cesses. The aim of this paper is to determine what 
constraints are introduced in this problem by the 
radon-222 measurements. In effect, such an 
approach is particularly tempting, because radon 
is a noble gas whose isotope 222 has a well­
known radioactive half-life of 3.8 days and whose 
source strength is practically constant and 
homogeneous at the surface of the continents. 
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2. Vertical distribution of radon-222 

The volume mixing ratio of radon in the lower 
atmosphere being of the order of 10-20 , it is not 
possible to measure it directly or by remote 
sensing. All the measurements are made on air 
samples after appropriate separations. Rn-222 
concentrations have been intensively measured at 
ground level, throughout the world over conti­
nents and oceans; see, for instance, the reviews of 
Turekian et al. (1977) and Lambert et al. (1982). 

The injection of Rn-222 from the soil surface 
has been measured in several different ways 
(Turekian et al., 1977). Most of the published 
values are between 0.5 and 2.5 atoms cm-2 s- 1 (or 
0.3 to 1.4 pCi m- 2 s- 1), with an average value of 
the order of 0.9 atoms cm- 2 s- 1 or 0.5 pCi m- 2 

s- 1 (Polian et al., 1989). Moreover, Broecker et 
al. (1967), Hoang and Servant (1972) and 
Wilkening and Clements (1975) showed that the 
outgassing of Rn-222 from the sea surface is 
about 100 times less than from continents. 

In a first step, radon diffuses within the plan­
etary boundary layer with an eddy diffusion 
coefficient depending on the atmospheric vertical 
stability, driven by the vertical gradient of tem­
perature and the wind velocity. Near the ground, 
the concentration over continents is typically of 
the order of 100 pCi kg- 1 during the day, reach-














