
The cosmogenic 7Be and 22Na as atmospheric tracers in Finland

Materials and Methods

A.-P. Leppänen1, I.G. Usoskin2, and J. Paatero3

1 Radiation and Nuclear Safety Authority, Regional Laboratory in Northern Finland, Rovaniemi, Finland
2Sodankylä Geophysical Observatory, Oulu Unit, Oulu, Finland

3Finnish Meteorological institute, Observation Services, Helsinki, Finland 

Results and Discussion

Fig 1. Locations of the surface air radioactivity sampling 
stations where the data 7Be/22Na has been collected.

Fig 3. Wavelet analyses of intraseasonal periodicities of 
Ivalo, Rovaniemi and Helsinki 7Be data. 

In Finland, Radiation and Nuclear Safety Aut-
hority (STUK) monitors airborne radioactivity in 
surface air. Monitoring stations are located in dif-
ferent parts of the country, three stations above 
the Arctic Circle. The air is sampled by pumping 
air through a filter where aerosols are collected, 
the filter is changed on weekly basis. The filter is  
measured with an HPGe detector in a low backg-
round environment for 3 days to determine con-
centrations of gamma emitting radioisotopes. The 
sampling station locations are shown in Fig.1.

The purpose is to monitor 
anthropogenic radioisotopes. 
In nominal operation natural 
radionuclides such as cosmo-
genic 7Be and 22Na are seen as 
well. The galactic cosmic rays 
produce cosmogenic isotopes 
in the upper atmosphere in 
the spallation process with at-
mospheric O, N and Ar. In theo-
ry, the surface air 7Be and 22Na 
concentrations follow the cos-
mic ray flux (or Solar cycle).

This poster is a summary of three separate articles. If you are 
interested in the more detailed analysis, please see
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In the data of Rovaniemi and Kotka 7Be and 22Na 
were observed simultaneously. In 7Be/22Na ratio 
there is a distinct annual cycle where low ratios 
are observed during summer and high ratios du-
ring winter. The 7Be/22Na ratio decreases as a fun-
ction of altitude where low ratios are produced in 
the upper troposphere and in the stratosphere. 
Fig 4. panel A shows the annual cycle of 7Be/22Na 
ratio vs. 7Be, panel B shows the monthly means 
of 7Be and 22Na. The 7Be/22Na ratio can serve as a 
complementary method to 10Be/7Be ratio as a tra-
cer and as a radiochronometer.

In our studies the longest time series of 7Be sur-
face air concentrations is from Rovaniemi where 
the sampling started 1987. The time series of 7Be 
and 22Na concentrations in surface air from Ro-
vaniemi, Ivalo and Kotka has been analyzed for 
periodicities using the wavelet analysis method.

Several periodicities can be observed in fig.2 ran-
ging from 4-(14) years. In coherence analyses the-
se periodicities were found to in coherence with  
AO/NAO, ENSO teleconnection indices. The data 
from Kotka station provides an opportunity to 
compare periodicities found in 7Be and in 22Na. 

The intraseasonal periodicities in 7Be surface air 
concentrations from Ivalo, Rovaniemi and Hel-
sinki was also studied . Other studies have found  
20-30 day periodicities in surface air 7Be concent-
rations that were linked to Solar rotational peri-
od. In our studies shown in fig. 3, an intermittent 
period of 45-90 days was found. This was specula-
ted to be caused by meridional wind oscillations 
(MWO) and/or Arctic Oscillation (AO).

Fig. 2. Results of the wavelet analyses of 7Be and 22Na 
time series 

Fig 4. panel A: Annual cycle of 7Be/22Na vs. 7Be, panel B: 
7Be and 22Na monthly mean concentrations in surface air.


