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Forest ecosystems located within the city perform not only protective, but also regulatory 
functions. Therefore, a detailed study of forest park areas is extremely important. The paper 
presents an analysis of monthly and seasonal carbon dioxide emissions by soils formed under 
various tree communities located within the city limits of Voronezh during the vegetation period 
of 2024. Under coniferous vegetation in the left-bank forestry, gray-humus illuvial-ferruginous 
non-carbonate shallow sandy loam soils were formed. In the right-bank forestry, due to veins of 
heavy granulometric composition enriched with iron compounds in the parent rock, signs of 
additional moisture retention are noted, which contributed to the formation of gray-humus 
gleyic non-carbonate shallow sandy loam soils. Soil gas exchange is affected by temperature and 
humidity. The data obtained indicate the influence of the nature of vegetation on soil 
temperature. Soil moisture is a dynamic indicator, which is confirmed by the wide range of 
variation coefficient values. The sandy granulometric composition of the studied soils 
determines their low buffering capacity in relation to temperature and humidity differences. 
Seasonal CO2 emissions were mainly influenced by soil cover moistening. More optimal 
moisture readings recorded under broad-leaved vegetation contributed to intensive gas exchange 
of soils with the environment. At the same time, gray-humus gleyic soils contain a higher 
amount of organic matter, which preserves soil moisture and enhances microbiological activity. 
Favorable soil and environmental conditions enhance the development of root systems of 
broad-leaved forests, which leads to increased gas exchange in soils, compared to gray-humus 
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illuvial-ferruginous soils of pine forests. An assessment of substrate-induced respiration showed 
that the contribution of microbial respiration in grey-humus illuvial-ferruginous soils of a pine 
forest reaches 83,3 %, and in grey-humus gleyic soils under a broad-leaved forest – 49,1 %. 
Forest ecosystems located within the city perform not only protective, but also regulatory 
functions. Therefore, a detailed study of forest park areas is extremely important. The paper 
presents an analysis of monthly and seasonal carbon dioxide emissions by soils formed under 
various tree communities located within the city limits of Voronezh during the vegetation period 
of 2024. Under coniferous vegetation in the left-bank forestry, gray-humus illuvial-ferruginous 
non-carbonate shallow sandy loam soils were formed. In the right-bank forestry, due to veins of 
heavy granulometric composition enriched with iron compounds in the parent rock, signs of 
additional moisture retention are noted, which contributed to the formation of gray-humus 
gleyic non-carbonate shallow sandy loam soils. Soil gas exchange is affected by temperature and 
humidity. The data obtained indicate the influence of the nature of vegetation on soil 
temperature. Soil moisture is a dynamic indicator, which is confirmed by the wide range of 
variation coefficient values. The sandy granulometric composition of the studied soils 
determines their low buffering capacity in relation to temperature and humidity differences. 
Seasonal CO2 emissions were mainly influenced by soil cover moistening. More optimal 
moisture readings recorded under broad-leaved vegetation contributed to intensive gas exchange 
of soils with the environment. At the same time, gray-humus gleyic soils contain a higher 
amount of organic matter, which preserves soil moisture and enhances microbiological activity. 
Favorable soil and environmental conditions enhance the development of root systems of 
broad-leaved forests, which leads to increased gas exchange in soils, compared to gray-humus 
illuvial-ferruginous soils of pine forests.

Key words: suburban forests, pine forest, broad-leaved forest, soil respiration, monthly, seasonal 
carbon dioxide emissions
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