INTRODUCTION

The composition and concentrations of trace gases in the ambient air
depend on many factors, e.g. on natural and anthropogenic (pollutant)
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emissions and transport, air chemistry, planetary boundary layer mixing

state efc. In this study we are interested to find out the links between the
patterns of the gas composition measured 1n various parts of Estonia.

We have used the measured two-year concentrations of hourly averaged
values of O,, NO, and SO, from the national air quality monitoring

stations: background stations Lahemaa, Vilsandi and Saarejarve, urban
stations Tallinn-Liivalaia, Tallinn-Oismie, Tartu, industrial stations
Kohtla-Jarve, Kunda and Narva (national monitoring system, operated
by Estonian Environmental Research Centre), and also the measured
concentrations from the Tahkuse rural air monitoring station operated by
the University of Tartu. We performed factor analysis (Varimax rotated)
to search for the factors that determine the gas concentrations. Our
special interest was to examine the regressions to model and predict the
ozone concentration at Tahkuse, using the measured data from the same

and from the other monitoring stations.

FACTORS that DETERMINE GAS CONCENTRATIONS
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Table 1. The scores of the most important factors that determine NO>

concentration variations at specific stations

Station (NO3)

We made attempts to calculate the Tahkuse ozone concentrations by multiple linear
regression analysis using the data from other stations as independent variables.
When to consider the simple regressions with only one argument, the highest
coefficient of determination R corresponds to the regression where the ozone data
from Saarejarve are used as independent variables (R=0.797). In the case of the
multiple linear regressions where the data from Vilsandi, Tartu and Lahemaa were
added, coefficient R values become equal to 0.854, 0.872 and 0.883, respectively.
In the case of the multiple regression where the ozone data from the all stations and
also the NO, data measured at Tahkuse station were used as independent variables,
the determination coefficient R=0.889. The ozone prediction results for the case
with four regression arguments (ozone concentrations from Saarejarve, Vilsandi,
Tartu and Lahemaa) are depicted in the Figures below.
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Table 3. The scores of the most important factors that determine ozone

concentration variations at specific stations

Station (03)

by the first factor that can be roughly rural background mixed with urban-industrial
difference (determination coefficent R=0.67), but four more factors can also be
distinguished. The ozone concentration at a specific location (Tahkuse) can be
predicted using the multiple linear.regression model where the measured ozone
concentrations at Saarejarve, Vilsandi, Tartu and Lahemaa are taken as the
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