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Soil-atmosphere exchange of nitric oxide is the important issue causing the 
concern due to directly effect on atmospheric ozone levels (Fowler et al., 2009) with 
estimated global emission rate from soil around 8.9 Tg NO-N yr-1 (IPCC, 2007).

The measurements of NO/NO2 fluxes at field scale give us possibility to determine 
southern Chernozem, typical for south of Ukraine, as a source or a sink of N oxides, 
observe annual and seasonal peculiarity, estimate annual budget and assess NOx 
exchange in a regional/country scale for the territory with similar soils.

Automatic dynamic chamber system for NO/NOx/O3 gas analyzing (KIT, 
Germany), described in details by Butterbach-Bahl et al. (1997), has been 
implemented for continuous measurements with frequency 10 s for O3 and 3 min 
for NO/NO2 in September 2012 at monitoring site of ONU. Flux measurement time 
episode (19.09-05.10.2012) was presented in this study to demonstrate possibility of 
system, an importance and complexity of exchange evaluation of NOx fluxes.

Measurement period on field site has started from rather high emission rate, 
following perturbation of surface top layer of soil, with gradual reduction of emission 
probably due to declining microbial activity. The mean flux was 6.98±2.36 μg N m-2 
h-1, with the peak 12.2±4.46 μg N m-2 h-1 (at 12:00-14:00, 29th of September) and the 
minimum (0.69±0.42 μg N m-2 h-1) at 3:00-5:00 am, 1st of October. Calculated first 
results of NO fluxes corresponded well with reported data by Cruvinel et al. (2011) 
on arable land under bare condition. Nevertheless we found that NO fluxes after soil 
perturbation lasted during ca. 4 days and was at the same level (10-12 μg N m-2 h-1), 
as NO fluxes from bare soil during first days after tillage (Cruvinel et al., 2011). It 
is known that NO2 is formed rapidly from emitted NO and could be re-deposited 
on plant and soil surface with intensity depending on atmospheric concentration 
and compensation point (concentration where no gas exchange is observed) for that 
particular site. The absolute peak of NO2 deposition rate (-21.31 μg N m-2 h-1) was 
registered in October, 1st at 18:00, of October, while the mean value was -6.30±4.75 
μg N m-2 h-1 for entire period of study. Slight emissions of NO2 were observed several 
times in a range of 0.3-0.4 μg N m-2 h-1, when ambient NO2 concentration was less 
than 0.9 ppb, which well compared with those data reported by Butterbach-Bahl et al. 
(1997) and could be described by compensation point approach.
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It is known that tropospheric ozone can exert influence as a direct greenhouse 
gas (GHG) as well as indirect via reaction with others GHG, thus effecting on their 
presence time in atmosphere (Lippmann, 1991; Fuhrer, 2003; IPCC, 2007; Fowler et 
al., 2009). Ozone is a phytotoxic secondary pollutant, which is third by the importance 
after СО2 and СН4 (Fowler et al., 2009). High concentration of ozone could impact 
on human health (Lippmann, 1991; IPCC, 2007) and ecosystem in general (Fuhrer, 
2003; Fowler et al., 2009).

The main purpose of our investigation is to study ambient O3 concentration levels 
and determine diurnal and seasonal course in typical agricultural area in the southern 
Ukraine.

For the first time in Ukraine we have started continuous measurements of O3 
concentration using automatic system for gas analyzing (KIT, Germany; described 
in details by Butterbach-Bahl et al., 1997) with fast response (10 s frequency) UV 
photometric O3 analyzer model 49C (TEI Inc., USA). Here we have presented 
preliminary measurement data at hourly and diurnal base report for 19th September – 
5th October 2012 time episode. 

During investigation period average hourly O3 concentration was 24.03±4.63 ppb 
(47.53±9.61 μg О3 m

-3), with the maximum of 50.96±1.93 ppb (100.25±3.75 μg О3 m
-3) 

at 14:00 - 15:00 (September, 19) and the minimum, registered at 2:00 - 3:00 (September, 
23), was 4.77±2.83 ppb (9.93±5.89 μg О3 m

-3). Concentration of O3 strongly (P < 0.05) 
correlated with cloud amount and global radiation levels. Strict diurnal course of ozone 
was observed with the maximum after noon (from 12:00 to 16:00) and the minimum 
just before sunrise. The obtained data showed that the mean level of ambient surface 
tropospheric ozone (24.03±4.63 ppb) in southern Ukraine for that time episode could 
be characterized as middle-moderate, according to Directive 2002/3/EC relating to 
ozone in ambient air in Europe, and was not exceed proposed diurnal maximum (40 
ppb) for agricultural areas (AOT40). Further continuous investigations are urgently 
needed to account the mean annual O3 concentration and estimate annual course and 
forecast possible effect on ecosystem for that particular region.
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