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GERASIMENKO O., BOHACHOVA O., DELIIA N. (UKRAINE, KHARKIV)

LICHENO-BIOMONITORING OF ATMOSPHERIC AIR POLLUTION AS A
METHOD FOR PREVENTING ENVIRONMENTAL RISKS

Kharkiv National Medical University
61022, Nauki av.,4, Kharkiv, Ukraine; meduniver@knmu.edu.ua

Abstract. To assess the levels of atmospheric air pollution in populated areas of Poltava and
Kharkiv regions, we employed the method of lichenoindication, determining the species composition of
lichens, their frequency of occurrence, and the degree of tree trunk coverage. The lichenoindication
method allowed us not only to evaluate the state of atmospheric air in specific populated areas but also
to identify general trends and issues in the field of atmospheric air protection in Ukraine. The obtained
results can be utilized for developing effective strategies to improve the ecological situation and protect
public health.

Air pollution remains one of the most acute environmental problems of our time. It negatively
impacts public health and the state of the environment. In conditions of increasing anthropogenic
pressure on ecosystems, bioindication methods, particularly lichenoindication - the assessment of air
quality using lichens, which, due to their high sensitivity to pollutants, serve as reliable bioindicators -
are becoming especially relevant. Their ability to accumulate pollutants and specific reaction to changes
in the chemical composition of air allow for their use in long-term monitoring of the ecological state of
the atmosphere.

To assess the levels of atmospheric air pollution in populated areas of Poltava and Kharkiv
regions, we employed the method of lichenoindication, determining the species composition of lichens,
their frequency of occurrence, and the degree of tree trunk coverage.

In the Poltava region, 30 lichen species were identified, including Xanthoria parietina, Lecanora
conizaeoides, and Cladonia rangiferina. In the Kharkiv region, 22 species were recorded, with
Hypogymnia physodes and Parmelia sulcata predominating, indicating a higher level of pollution,
especially in areas affected by military actions. The Lichen Biodiversity Index (LDI) in Kharkiv region
was 2.5, indicating moderate pollution, while in Poltava region, this indicator equaled 3.8, suggesting a
better state of ecosystems. A correlation was found between air pollution monitoring data and LDI. In
the Kharkiv region, a direct relationship is observed between increased pollutant concentrations and
decreased lichen species diversity. An increase in pollution is observed due to military actions, emissions
from equipment, and destruction. Analysis of changes in lichen species composition shows significant
deviations before and during the state of war, particularly a decrease in sensitive species such as Lobaria
pulmonaria and Usnea.

Based on the conducted research and data analysis, it is recommended to strengthen control over
emissions from industrial enterprises, especially in areas with high pollution levels, promote the
transition to environmentally clean fuels in industry and the transport sector, and stimulate enterprises
to implement modern emission purification technologies and energy-efficient production technologies.
Additionally, it is advisable to conduct regular monitoring of atmospheric air quality using the
lichenoindication method as a supplement to instrumental methods, as well as implement educational
programs to increase environmental awareness among the population and involve the public in
environmental biomonitoring.

Thus, the lichenoindication method enabled not only the assessment of atmospheric air quality in
specific populated areas but also the identification of general trends and issues in the field of atmospheric
air protection in Ukraine. The obtained results can be utilized for developing effective strategies to
improve the ecological situation and protect public health.
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