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Abstract

In Georgia, air quality monitoring is a rather new practice. In the capital city of Thilisi,
currently there are overall only five automatic air quality monitoring stations, which
measure main air pollutant concentrations (PMio, PM25, NOz, SOz, O3, CO). This number
of monitoring stations is not sufficient to evaluate overall pollution trends in the city, also

their uneven distribution in the space makes assessments more complicated.

It is widely known that Lichens are highly sensitive to air pollution because of their
biology — efficient absorption systems which result in rapid accumulation of
environmental pollutants (for instance, they absorb a much higher proportion of Sulphur
dioxide from the air than do higher plants). In this research, we examined correlations
between various air pollutant concentrations (main focus was on: PMio, PM2sand NO2)
and Lichen Diversity Value (LDV) which was calculated based on sampling of epiphytic
lichen species around monitoring stations. According to the data sets provided by air
monitoring stations, the most common air pollutants in this city are: PMas, PMio and NO:
and thus, we decided to base our main hypothesis on these major pollutants and the effect
of their annual and seasonal concentrations on lichen diversity near the monitoring
stations. Using quantitative and qualitative approach and Spearman's rank correlation, we
found significant strong correlation between lichen diversity value and annual NO:
concentrations in the air (Rs =-0.776; p < 0.001) as well as moderate positive relationship
with annual particulate matter pollution (Rs = 0.405; p=0.01), which can be explained by
the dominance of nitrophilic and eutrophication tolerant species in sampling areas.
During our research we also discovered the most efficient bioindicator species —Caloplaca
cerina. Its FPT-index responded most sensitively to the annual and seasonal changes in air

pollutant concentrations.

Lichens can not replace modern pollution monitoring technology, but unlike
monitoring stations, such research is inexpensive and its results are widely recognized as

reliable. Biomonitoring can be used not only as a supplement to the information provided



from the monitoring stations, or for selecting new areas for monitoring stations, but also
as an essential source for detecting dangers to the environment in the unmonitored areas.
Monitoring the rise or fall of the populations of bioindicator species, in our case —
Lichens, is of crucial importance to the assessment of the results of modern

environmental management in Thbilisi and in particular, its sustainability in the long run.

Key Words: LDV, Air pollution, Lichens, Bioindication, Tbilisi
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