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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

TonuuHoe mpoxyMpoBaHue KHCJI0POIA M AeTIOHMPOBAHNE YIJIEPOa ePEeBbIMH JIeCO00PaA3YIONHX
BunoB EBpazuu: MoaeMpoBaHue U PAHKUPOBAHHE

B.A. Ycoanuen

ITpombiliieHHas: peBOMIOLMST M ypOaHU3aLMsl YXYALIIN KaYeCTBO BO3yXa, YTO UMEET CEPhEe3HbIE
TIOCJIEICTBYS /15 OJIATOTIONYIHs YesioBeKa. PerieHre BorpocoB, CBSI3aHHBIX C TIOJIb301 TOPOICKUX
JICCOB, HAITPABJICHO Ha OLIEHKY KOJIMYECTBA BEIpAOaThIBAEMOrO UMK KHCIIOPOIA, OMHAKO CYIIECTBYIO-
TITe METOMIBI OLICHKH TTOJTHOTO YIJIEPOIHO-KHCIIOPOIHOTO OaTaHCca TOPOICKIX HACAKICHIH XapaKTe-
PUBYIOTCS CYLIECTBEHHBIMU HeompeesieHHOCTsIMU. [1o MaTtepraiam aBTOpCKOI 0a3bl JaHHBIX pa3pa-
6OTaHbI MOIEIH IPOIYLIMPOBAHIST KUCIOPOIA Y ICTIOHMPOBAHUS YIJIepona IS 14 1ecooOpa3yommx
TIPEBECHBIX POIOB (ITOIPOIOB, BUIOB) EBpasuu, xapakTepusyroripecs Ko3hdOUITMECHTOM AeTepMIHA-
uuu 0,873. Bkimanbl AMaMeTpa CTBOJIA, BO3pacTa AepeBa U «pOI0BOIi Crien(PUKI» B 00bSICHEHUE 13-
MEHYMBOCTH KOJIMYECTBA BBIIEIIEMOr0O KUCIOPOAa COCTABWIIA COOTBETCTBEHHO 48, 18 1 34 %. s
OYKOB KaK HanboJiee TIPOMYKTUBHBIX 10 BBIIEICHIIO KICIOPOIa BUIOB COCTaBIicHAa HOPMaTHBHO-
CIIpaBOYHAsI TAOJIMIIA [UTST OLICHKM MAcChl BBIIEISIEMOTO KMCIOpO/Ia o BO3pacTy IepeBa U JUaMeTpy
CTBOJIa Ha BbICOTE Tpyau. [10CKOJIBKY perpecCHOHHBIE KO3(MULIMEHTHI ITPH YHCICHHBIX TIEPEMEHHBIX
MOJIEJICHT OTHU M T€ XK€ JUTST pa3HBIX POIOB, IOKA3aTeNI JSTIOHUPYEMOTO YIJIepoa 1 BBIIEISIEMOTO
KHCJIOPOIA TSI OCTAIBHBIX POIOB (TIOIPOIOB, BUIOB) MOXKHO MOTYyIUTh ITyTeM YMHOKEHUST 3HAUCHUIA
HOPMAaTHBHO-CIPaBOYHO TaOIMIIbI, COCTABAEHHOM /151 OYKOB, Ha MOHMKAIOIIMe KO3(MOUIIUEHTbI
COOTBETCTBYIOIINX POIIOB B MIX PAHXKMPOBAHHOM DPsITy. Pe3y/mbraThl MOIEIMPOBAHMS U PAHXKAPOBAHKST
JIecoo0pasyoImx poaoB EBpaszun 1o ux KUCIopoa-MpoayLlpyIoLIeil 1 yIiaepoI-aeOHUPYIOIIeit
CIIOCOOHOCTH MPEJIOXKEHBI BIlepBbIe. TeM He MeHee, TIPeUTOXKEHHbIEC MOJIENTN 1 TaOIMIHbIe MaTepra-
JIbI HE YIUTHIBAOT TTOTJIOIICHMST ITOYBEHHOM OMOTOI KAKOTO-TO HEM3BECTHOTO ITOKA KOJIMYECTBA BBI-
JIEJISIEMOTO JIEPEBhSIMU KUCJIOPOIA. YUeT IbIXaHUs TTOUBEHHBIX CYOCTPAaTOB B TOPOACKHUX TTOCATKAX
HY>KIIAeTCsl B MPOBEICHUY CIIeIMaIbHBIX UccaenoBaHuil. HeoOxonuMbl faabHeIe aHaTOTHIHbIe
HICCIICIOBAHMS TSI KyCTApHUKOBBIX BUIOB, IITMPOKO IMMPUMEHSIEMBIX B 03¢JICHCHUHU ¥ JIAHIITa(THOM
JIM3aiiHe TOPOIOB, TAHHBIE O TIEPBUYHON MPOAYKIIMN KOTOPBIX ITOKA OTCYTCTBYIOT.
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