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Generic models of birch (genus Betula 1..) tree biomass: a meta-analysis

V.A. Usoltsev, I.S. Tsepordey, V.P. Chasovskikh (Ural State Forest Engineering University;
Botanical Garden, Ural Branch of the Russian Academy of Sciences; Ural State University of
Economics)

Due to the increase in the level of greenhouse gases in the atmosphere and climate change,
an accurate assessment of biomass and carbon stocks in forest ecosystems is necessary in
order to obtain reliable estimates of the deposition of atmospheric CO, and its emissions into
the atmosphere. The key method for quantifying the aboveground biomass of forest ecosystems
is allometric models relating the tree biomass to the stem diameter. Since the development
of biomass models based on experimental data is a time-consuming process, it is necessary
to analyze existing models in order to assess their applicability in other regions. There are
allometric models of biomass for different species, but their use at regional levels can be
problematic due to the variability of the taxation structure of stands. Therefore, it is necessary
to develop generalized (generic) models of biomass for some species or for a set of species based
on meta-analysis. The purpose of this study is to develop generic models of the biomass of
birch (genus Betula L.) through meta-analysis of previously published in the world literature
and «recovered» meta-data of biomass in relation to the stem diameter at breast height, as
well as to assess possible biases in the conditions of their local applications. Empirical data on
the tree biomass and meta-data obtained by tabulating published models of biomass were used.
As a result, universal models designed to assess the biomass of birch trees in a wide range of
growing conditions have been constructed. The models explain 85—99 % of the variability of
biomass fractions and, with multiple application, may give a slight biases (2.6 %) from the true
values.
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BceoOume amiomerpuyeckue moaenn puromaccs oepes (pox Betula 1..): mera-anaims
B.A. Ycombues, U.C. Ilenopaeii, B.I1. YacoBckux

B cBs131 ¢ MOBBIIIICHEM YPOBHS ITAPHUKOBBIX Ta30B B aTMOchepe U M3BMEHECHUEM KIIMMAaTa He-
0o0xomMMa TOYHas OIIeHKa 3armacoB (PUTOMACCHI 1 YIJIepoaa B JIECHBIX SKOCHCTEMaXx C IICJIbIO
TIOJIy4EHNST TOCTOBEPHBIX OLEHOK CBA3bIBaHMA nMmu arMocepnoro CO, u ero BrIOPOCOB B
atMocdepy. KimoueBbIM METOIOM KOJIMYECTBEHHOM OLIEHKHM HAaa3eMHOI (hUTOMACCHI JIECHBIX
3KOCHUCTEM CITyKaT aJUIOMETPUYECKIE MOJIEIH, CBSI3BIBAOINE (PUTOMACCY IepeBa C TMaMEeTPOM
ctBoJia. [TockosibKy pazpaboTka Mozeneil (MToMacchl Ha OCHOBE 3KCHEPUMEHTAIbHbBIX JTaH-
HBIX SBJISIETCS TPYIOEMKUM MPOLIECCOM, HEOOXOMM aHAJIU3 CYIIECTBYIOIIUX MOJENE ¢ LeTbIo
OIIEHKY WX TPUMEHUMOCTH B Pa3IMUHBIX peTHOHAX. MIMeIoTCs alstioMeTpruiecre MOIeIn (DUTO-
MacChl JJIsI KOHKPETHBIX IPEBECHBIX MOPOJI, HO UX MCITOJb30BaHUE Ha PETHMOHAIBHBIX YPOBHSIX
ObIBaeT MPOOIEMATUIHBIM BCICACTBIEC M3MEHUMBOCTU TAKCALIMOHHON CTPYKTYPHI IPEBOCTOEB.
[TosroMy HeoOxomuma pa3paboTKa O0OOIIEHHBIX Mojeeil (uTomMacchl IJIs1 OIpeAcIeHHOM
JIPEBECHO MOPOIBI MU TSI COBOKYITHOCTH TIOPOJ HA OCHOBE MeTa-aHaIM3a.

Llenb HacTosIIEr0 MCCAeAOBAHMSI COCTOsIa B pa3paboTKe 00O0OIIEHHBIX Moaeelt dpuroMac-
CHI JiepeBbeB Oepesbl (pon Betula L.) ocpeacTBOM MeTa-aHajiu3a paHee OMyOJUKOBAHHBIX B
MMPOBOI JIUTEPAType U «BOCCTAHOBJICHHBIX» METa-IaHHBIX (DUTOMACCHI B CBSI3U C IMAMETPOM
CTBOJIa HA BBICOTE TPY/U, a TAKXKE B OLIEHKE BO3ZMOXKHbBIX CMEILIEHUI B YCIOBUSIX UX JTIOKATbHbIX
TIPUMEHEHU.

Hcnonp3oBaHbl SMITMPUYECKIE TaHHBIE O (huTOMAacce IepeBbeB M METa-IaHHbIE, TIOJTyUYeHHbIE
yTeM TaOyIMpoOBaHUsI OMyOJIMKOBAHHBIX MoJesiel (putoMacchl. B pe3ynsrare moCTpoeHBI Bee-
o01Ire Moesn, TIpeHa3HAYeHHbIE [T OIIeHKM (hrToMacchl 6epe3 B IMPOKOM HUAIIa30He yC-
JIOBUI TIpon3pacTaHus. Momeau 00bsICHSIOT 85—99 % M3MeHIMBOCTH (DpaKIinit (GUTOMACCH 1
IIPY MacCOBOM MTPUMEHEHUHN MOTYT 1aBaTh HE3HAYUTEIbHOE OTKIOHEeHUE (2,6 %) OT UCXOTHBIX
3HAUEHUIA.

Kmouesbie cioBa: pon Betula L., putomacca cTBosa, BceoOIasi MOe/b, MeTa-aHaIu3, perpec-
CUOHHBI aHaJIn3
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