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Estimating the stem slenderness of forest-forming species of Eurasia for airborne laser sensing

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

The growing need for spatially oriented mapping and more accurate assessment of forest
biomass is partially met by the use of advanced laser (lidar) forest sensing technologies, in
particular, airborne and ground-based scanners. It is known that the use of an on-board lidar
provides an accurate estimate of the crown diameter and height of the tree. Therefore, models of
aboveground biomass, including crown diameter and tree height as independent variables, may
be adequate to the experimental data. Since the stem biomass is about 80 % of the aboveground
tree biomass, the inclusion in such models of stem slenderness, as the ratio of tree height to
stem diameter at breast height, as a third independent variable can increase the adequacy of
the models. The purpose of our study is to develop allometric models to assess the slenderness
of tree stems of 10 forest-forming genera of Eurasia in relation to the crown diameter and
tree height measured during laser profiling. The source data was the author's database of
5158 definitions. The obtained models are statistically significant and are characterized by
determination coefficients from 0,318 for five-coniferous pines to 0,742 for aspens. It has been
established for all genera that there is a negative relationship between the stem slenderness and
the diameter of the crown, and a biologically inexplicable contradiction has been found in
relation to the relationship with the tree height: the presence of a positive relationship between
the stem slenderness and the tree height in conifers and a negative one in deciduous. In further
research, this fact should be explained, or at least confirmed or denied. It is established that
the contributions of independent variables to the explanation of the variability of the stem
slenderness are not equivalent: the largest contribution is made by the diameter of the crown and
the smallest by the height of the tree.
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OneHka c0eXKHCTOCTH CTBOJIOB JiepeBbeB Jiecoo0pasyonmux BunoB Eppasun 1151 60pToBoro jgasep-
HOro 30HAUPOBAHMUA

B.A. Yconbues, H.W. ILmoxa, U.C. Ilenopaeii

Pacryiiast moTpeGHOCTD B IIPOCTPAHCTBEHHO-OPUEHTUPOBAHHOM KapTorpadupoBaHUM U OoJiee
KOPPEKTHOM OIIpeIeJIeHUU JIECHOI OMOMACChl YACTUYHO YIOBJIETBOPSIETCSI IPUMEHEHUEM T1e-
PEIOBBIX TEXHOJIOTUI J1a3epHOTO (JIMIAPHOI0) 30HAMPOBAHMUSI JIECOB, B YACTHOCTU, OOPTOBBIM
U Ha3eMHBbIM CcKaHepamu. M3BeCTHO, UTO MCIOJb30BaHHWE OOPTOBOIO JiMjaapa oOecreynuBaeT
TOUYHYIO OLICHKY JaMeTpa KPOHbI U BbICOTHI iepeBa. [loaToMy Mozaenn Hai3eMHOM OMoMacchl,
BKJIIOYAIOIIME B KAUECTBE HE3aBUCUMBIX IIEPEMEHHBIX 3T MTOKA3aTeId MOTYT COOTBETCTBOBATh
MCXOIHBIM JaHHBIM. [TOCKOJIBKY Macca cTBoJIa cocTaBisieT okojio 80 % Ham3eMHOI 61MoMacChl
JiepeBa, BKJIIOUEHUE B TIOJOOHbBIC MOACIN COEXKMCTOCTU CTBOJIA KaK OTHOIIEHUS BHICOTHI IepeBa
K JMaMeTpy CTBOJIa Ha BBICOTE IPYAM B KaueCTBE TPEThel HE3aBUCUMOM MEepeMEHHON MOXET
MOBBICUTb aAEKBATHOCTb MOJCJICIA.

Lens HaIIero McciaemoBaHUS COCTOUT B Pa3pabOTKe alZTIOMETPUICCKUX MOMECH TS OLEHKU
CcOEXUCTOCTU CTBOJIOB AepeBbeB 10 iecoobOpasytonux poaoB EBpa3uu B CB3U C AMAMETPOM
KPOHBI M BBICOTOI JigpeBa, U3MepsieMbIMU B TIpoliecce JiazepHoro npodunupoBanusi. Mcxon-
HBIMM JAHHBIMU ITOCIY>K1JIa aBTOpCKas 0a3a JaHHBIX B KojinuecTBe 5158 onpeneneHuii. [Tomy-
YeHHBIC MOJIEIN CTATUCTUICCKN 3HAUMMBI M XapaKTepu3ytoTcs Koadduiimerramu ot 0,318 mrst
MATUXBOUHBIX coceH 10 0,742 ns oCMH. YCTaHOBJIEHO JJIsI BCEX POAOB HAJIMUME OTPULIATEIb-
HOI1 CBSI3M COEXXMCTOCTU CTBOJIA C IMAMETPOM KPOHBI, a B OTHOILIEHUM CBSI3U C BBICOTOM IepeBa
00HapyXXeHO ToKa OMOJOTMYECKU HEOOBSICHUMOE MPOTUBOPEUME: HATUUME MOJOXUTEIbHOMN
CBSI3M COCKMCTOCTH C BBICOTOM JiepeBa Y XBOMHBIX M OTPULIATEIbHON — Y JIMCTBECHHBIX. B maib-
HEMIIIMX MCCIIeIOBAHMUSIX 3TOT (DAKT MOJIKEH IOJYIUTh MIOATBEPKICHNE WM OTPUIIAaHUE. YCTa-
HOBJICHO, YTO BKJIabl HE3aBUCUMBIX TIEPEMEHHBIX B O0BSICHECHNE N3MEHUMBOCTH COCKMUCTOCTH
CTBOJIAa HE paBHO3HAYHBI: HAMOOJIBIIUI BKJIaJ BHOCUT AMAMETP KPOHBI 1 HAUMEHBIIWIT — BbI-
coTa iepesa.
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