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ABSTRACT 

NO, N0 2 and 0 3 measurements from the Ground-based Cloud Experiment (GCE) campaign 
1989 in the Po Valley in fog and fog free situations are presented. Extremely high concentrations 
of NO up to 9700 nmole m - 3 (217 ppbv) are shown. From the observations the fluxes are 
calculated using a flux-gradient-method. A detailed observation of the evolution of gas concen­
trations and fluxes during one observational day supports the significance of the oxidation of 
NO by 0 3 . The results strongly indicate that the soil is the main source of nitrogen oxides at this 
place. 

1. Introduction 

The nitrogen oxides NO and N02 play a key 
role in numerous important reactions in the 
atmosphere. Thus, not only the knowledge about 
the concentrations and their spatial and temporal 
distribution but also their sources and sinks are 
essential for our understanding of atmospheric 
chemistry. 

The natural sources for the tropospheric nitrogen 
oxides are lightning, oxidation of ammonia and to 
a greater extent it is exhaled by soils. The largest 
anthropogenic processes are combustion of fossil 
fuels and biomass burning which make up more 
than half of the global NO x-sources (Ehhalt and 
Drummond, 1982; Logan, 1983 ). Almost 100 % of 
the NOx emitted by natural as well as by antropo­
genic sources is emitted as NO. 

The uncertainty in the amount of NO emission 
from soils is much larger than the uncertainty of 
other sources and sinks. In laboratory studies 
three mechanisms that may lead to the production 
of NO in soils have been identified: nitrification 
and denitrification by bacteria and chemical 
decomposition of nitrite, the so-called chemo­
denitrification (Firestone and Davidson, 1989; 
Galbally and Johansson, 1989). Numerous factors 

have been found to control the production and the 
emission of NO: soil temperature, soil pH, soil 
moisture and porosity, plant cover, soil organic 
carbon content, fertilization with organic or 
inorganic N-substances and the NO concentration 
in the air above the soil. 

In most investigations, one of these factors 
dominated and masked the importance of the 
others. Williams and F ehsenfeld ( 1991) pointed 
out the importance of the soil temperature in 
various different ecosystems. They found an expo­
nential increase in the NO-flux with increasing 
soil temperature in the range from 2-43 °C. In an 
earlier study Williams et al. ( 1988) had found 
that fertilization is an important factor for the NO 
emission in agricultural areas. Similar results were 
obtained by Slemr and Seiler ( 1984) in their 
studies in Germany and Spain and by Johansson 
and Granat ( 1984) in Sweden. Equilibrium 
concentrations of NO (also called compensation 
points) have been reported by several authors 
(Johansson and Granat, 1984; Slemr and Seiler, 
1991 ). 

In this paper, we present measurements of very 
high NO concentrations obtained during the GCE 
campaign in the Po Valley in 1989. Furthermore 
fluxes of nitrogen oxides will be calculated from a 
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