
Tel/us (1991 ), 43AB, 164-175 

Some Soviet measurements of trace gases 

By G. S. GOLITSYN, E. I. GRECHKO, N. F. ELANSKY and N. S. PUGACHEV, Institute of 
Atmospheric Physics, USSR Academy of Science~, 109017, Moscow, USSR 

(Manuscript received 6 July 1990; in final form 12 April 1991) 

ABSTRACT 

Results of Soviet measurements during the last two decades are reported for various trace gases 
in the atmosphere. They are either greenhouse gases, such as carbon dioxide, methane, ozone in 
the atmospheric surface layer, CFSs, or gases which enter the ozone cycle or react with hydroxyl, 
the key cleansing agent of the atmosphere. The latter are total ozone itself, carbon monoxide and 
nitrogen dioxide. Measurements of C02 started on a regular basis in 1980 in the Tyan Shan 
Mountains. Together with the general trend, this mid-continent station reveals considerable 
inter-annual variability and large annual amplitude. Measurements of CH4 and CO reveal 
trends of about 1 % yr- 1 for the Northern Hemisphere. Measurements of CO in the Arctic show 
concentrations close to those in the mid-latitudes. The N02 content has been measured since 
1979 in the Caucasus and is the longest time series. Total ozone, surface 0 3 and total N02 were 
also measured in 1986 to 1988 in Antarctica. The results show some features of total ozone for 
the period of filling-up the ozone hole. The surface ozone levels in Antarctica are on the average 
about half of the values for similar latitudes in the Northern Hemisphere. The largest inter-day 
surface ozone variations are caused by synoptic processes, while in the synoptically quiet period, 
they are smaller and influenced by the slope katabatic wind. Finally, a brief mention is presented 
of the findings by Isidorov of some halocarbons in volcanic gases which may reach up to 10% 
of the anthropogenic source of CFCs. 

1. Introduction 

Measurement records of the atmospheric trace 
gas concentrations in the USSR are often not well­
known outside the country for a variety of reasons: 
not many specialists know Russian and follow 
Russian literature even if it is translated into 
English, an insufficient number of people from the 
USSR come to international conferences etc. At 
the same time, the results of Soviet measurements 
form a substantial part of the picture of the 
changing atmosphere (Golitsyn, 1985) and with­
out them, the situation would be poorer than it 
really is. The gases that will be considered here 
are carbon dioxide, carbon monoxide, methane, 
ethane, nitrogen oxides, ozone in the stratosphere 
and troposphere as measured on a permanent 
basis at various stations within the Soviet Union 
and on field expeditions in the Arctic, Antarctica 
and on oceanographic vessels. These gases are 
interesting either as greenhouse gases, sinks for 
hydroxyl, OH, which is the main cleansing agent 
in the atmosphere, or important in the ozone cycle. 

The feature of most measurements is that they 
are made with spectroscopic methods using both 
direct sunlight and scattered from the zenith, 
thereby measuring the atmospheric column total 
content. Besides spectroscopic information, one 
should also use the profiles of temperature, 
pressure, humidity, etc., to infer from the absorp­
tion feature the content of the gas in question. 
Details of experimental procedures and errors will 
be discussed below. 

It should be noted that for comparability of 
our results with local measurements, the total 
column content is expressed in the form of a 
volume mixing ratio averaged through the total 
column (C02 , CH4 ) or through the troposphere 
(C2 H 6 , CO). 

2. Trace gases 

2.1. Carbon dioxide 

The first measurements of the C02 content on a 
regular basis started in 1980 near Lake Issyk-Kul 
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