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Annual oxygen production and carbon deposition by trees of Eurasian forest-forming species: 
modeling and ranking

V.A. Usoltsev (Ural State Forest Engineering University, Ural State University of Economics)

The industrial revolution and urbanization have worsened air quality, with serious consequences 
for human well-being. A solution of questions related to the benefits of urban forests is aimed 
at estimating the amount of oxygen produced by them, however, existing methods for estimating 
the total carbon-oxygen balance of urban stands are characterized by significant uncertainties. 
Based on the materials of the author’s database, models of oxygen production and carbon 
deposition have been developed for 14 forest-forming tree genera (subgenera, species) of 
Eurasia, characterized by a coefficient of determination of 0.873. The contributions of stem 
diameter, tree age, and “generic specificity” to explain the variability in the amount of oxygen 
released were 48, 18, and 34 %, respectively. For beeches, as the most productive oxygen-
releasing species, a normative reference table has been compiled to estimate the mass of oxygen 
released by a tree of known the tree age and the stem diameter. Since the regression coefficients 
for the independent numerical variables of the models are the same for different genera, 
the indicators of carbon deposition and oxygen release for the remaining genera (subgenera, 
species) can be obtained by multiplying the values of the reference table compiled for beech 
trees by the decreasing coefficients of the corresponding genera in their ranked series. 
The results of modeling and ranking the forest-forming genera of Eurasia according to their 
oxygen-producing and carbon-depositing abilities are proposed in the paper for the first time. 
Nevertheless, the proposed models and tabular materials do not take into account the absorption 
by soil biota of some unknown amount of oxygen released by trees. Taking into account 
the respiration of soil substrates in urban plantings requires special research. Further similar 
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studies are needed for shrub species widely used in urban landscaping and landscape design, 
data on the primary production of which are not yet available.

Keywords: forest-forming genera, oxygen-producing capacity, carbon-depositing function, 
allometric model, aboveground phytomass, taxation indicators
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гсийчолд,,-. сдвил0ь2. 2 хсз-,25-ь2. х6х7о2л2 8-9дяЖви ви57х6-, 9Жи 2йддЖ ядсюд5,чд 
1иялд7яЖв2. 7л. зл-3и1илх92. 9дливд8-. цдод,2д ви1сияив, яв.5-,,ч6 я 1илю5им 3иси7я826 
лдяив, ,-1с-влд,и ,- иьд,8х 8ил29дяЖв- вчс-з-Жчв-дйи3и 2й2 82ялиси7-, и7,-8и яхыдяЖвх0-
ы2д йдЖи7ч иьд,82 1ил,и3и х3лдси7,и-82ялиси7,и3и з-л-,я- 3иси7я826 ,-я-ж7д,2м 6-с-8Жд-
с25х0Жя. яхыдяЖвд,,чй2 ,ди1сд7длд,,ияЖ.й2. ги й-Ждс2-л-й -вЖися8им з-5ч 7-,,ч6 с-5с--
зиЖ-,ч йи7дл2 1си7хь2сив-,2. 82ялиси7- 2 7д1и,2сив-,2. х3лдси7- 7л. 14 лдяиизс-5х0ы26 
7сдвдя,ч6 си7ив (1и7си7ив, в27ив) пвс-522, 6-с-8Ждс25х0ы2дя. 8и4((2ь2д,Жий 7дЖдсй2,--
ь22 0,873. )8л-7ч 72-йдЖс- яЖвил-, ви5с-яЖ- 7дсдв- 2 «си7ивим я1дь2(282» в изC.я,д,2д 25-
йд,92вияЖ2 8ил29дяЖв- вч7дл.дйи3и 82ялиси7- яияЖ-в2л2 яииЖвдЖяЖвд,,и 48, 18 2 34 %. бл. 
зх8ив 8-8 ,-2зилдд 1си7х8Ж2в,ч6 1и вч7длд,20 82ялиси7- в27ив яияЖ-влд,- ,исй-Ж2в,и-
я1с-ви9,-. Ж-зл2ь- 7л. иьд,82 й-яяч вч7дл.дйи3и 82ялиси7- 1и ви5с-яЖх 7дсдв- 2 72-йдЖсх 
яЖвил- ,- вчяиЖд 3сх72. гия8илю8х сд3сдяя2и,,чд 8и4((2ь2д,Жч 1с2 92ялд,,ч6 1дсдйд,,ч6 
йи7длдм и7,2 2 Жд жд 7л. с-5,ч6 си7ив, 1и8-5-Ждл2 7д1и,2схдйи3и х3лдси7- 2 вч7дл.дйи3и 
82ялиси7- 7л. ияЖ-лю,ч6 си7ив (1и7си7ив, в27ив) йиж,и 1илх92Жю 1хЖдй хй,ижд,2. 5,-9д,2м 
,исй-Ж2в,и-я1с-ви9,им Ж-зл2ьч, яияЖ-влд,,им 7л. зх8ив, ,- 1и,2ж-0ы2д 8и4((2ь2д,Жч 
яииЖвдЖяЖвх0ы26 си7ив в 26 с-,ж2сив-,,ий с.7х. цд5хлюЖ-Жч йи7дл2сив-,2. 2 с-,ж2сив-,2. 
лдяиизс-5х0ы26 си7ив пвс-522 1и 26 82ялиси7-1си7хь2сх0ыдм 2 х3лдси7-7д1и,2сх0ыдм 
я1ияиз,ияЖ2 1сд7лижд,ч в1дсвчд. фдй ,д йд,дд, 1сд7лижд,,чд йи7дл2 2 Ж-зл29,чд й-Ждс2--
лч ,д х92Жчв-0Ж 1и3лиыд,2. 1и9вд,,им з2иЖим 8-8и3и-Жи ,д25вдяЖ,и3и 1и8- 8ил29дяЖв- вч-
7дл.дйи3и 7дсдвю.й2 82ялиси7-. р9дЖ 7ч6-,2. 1и9вд,,ч6 яхзяЖс-Жив в 3иси7я826 1ия-78-6 
,хж7-дЖя. в 1сивд7д,22 я1дь2-лю,ч6 2яялд7ив-,2м. Iдиз6и72йч 7-лю,дмо2д -,-ли329,чд 
2яялд7ив-,2. 7л. 8хяЖ-с,28ивч6 в27ив, о2си8и 1с2йд,.дйч6 в и5длд,д,22 2 л-,7о-(Ж,ий 
725-м,д 3иси7ив, 7-,,чд и 1дсв29,им 1си7х8ь22 8иЖисч6 1и8- иЖяхЖяЖвх0Ж.
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