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1. Incepranis cnpsiMoBaHa Ha JOCIiIPKeHHS] GOpMHU CTOBOYpPiB 6€pe3u IOBUCIIOI B IepeBOCTaHaxX YKPaiHCbKOTO
[Tonices, w0 BUCTYIIA€ TEOPETUYHUM MiJIPYHTSIM [1JIs1 BUBHAUEHHSI iXHBOTO 06'€MY Ta PO3MipHO-SKiCHOI CTPYKTYpH
IepeBuHHU. [17151 xapaKTepUCTUKU 6epe30BUX JIiCiB perioHy B JOCHIIKeHHI BUKOPUCTAaHO 6a3y JaHUX PO3MOAiNy
nsoui 6epe3oBux HacaaxeHb BO «YkpaepskiicnipoekT» jsicoBoro ¢poHny Ykpainu cranom Ha 01.01.2011 p. 3a
aHaJsi30M JAaHUX BCTAHOBJIEHO, 110 JIICUCTICTb PETiOHY AOCiIKeHHS csarae 27,7 %, a Hanbinbla naoua 6epe3oBux
JliciB 30cepeKeHa B [eHTpasbHil yacTuHi Ykpaincekoro [Tosicest (PKutomupcerka Ta PiBHeHCBbKa 0o61acTi). YncTi 3a
cKJ1afioM 6epe3HsKU B YKpaiHcbkomy [losticci ctaHoBsTh 17,9 % 3aranpHoi njolni 6epe3oBux HacaaKeHb. bepesa
IIOBUCJIA € LIHHYM JIiCOYTBOPIOBAJIbBHUM [I€PEBHMM BUIIOM, sIKa OPMyeE IIEPEBAKHO BUCOKONPOLYKTHUBHI (Ia, I,
pinme II knaciB 60oHiTeTy 32 M. M. Opj10BUM) Ta c€peJHbOIIOBHOTHI (3 BiTHOCHOIO NTOBHOTOIO 0,7) OXiAHI 6€pe30Bi

IlepeBOCTaHY, SIKi HAaUIOIMPEeHillli y BOJIOTHX cybopax i cyniopoBax. 3a BikoM LOMiHYIOTH epeBocTanu Bif 31 no 40



pokiB. JloclifiHi JaHi OTpUMaHi 3a pe3ysbTaTamu ooMipy 369 MonieIbHUX JepeB 6epesn Ha 26 TUMYaCOBUX TPOOHUX
nJouax y 6epe3oBux epeBocTaHax YkpaiHcbkoro [Tosiccs. TumyacoBsi Mpo6Hi IiIo1i 3aKkyiafeHi B 6epe3oBux
HACaJ)KEHHSIX IPUCTUTJINX, CTUTJIMX Ta [IEPECTIMHUX BiIKOBUX KAaTEropii, ki piBHOMIpHO pO3MillleHi B perioHi
nocigxeHHs. [l MOJeoBaHHs 36iry cTOBOYpiB Ha 3py0aHOMY [ep€eBi BU3HAYAINCS TaKi NOKa3HUKU: JOBXUHA
CTOBOYpA Bij ITHS, BUCOTA ITHS, iiaMeTPHU B KOPi Ta TOBIMHA KOPU Ha OKOPEHKOBOMY 3Pi3i, BUCOTI rpyzel i Ha
cepenuHax 2-MeTPOBUX CEKIil. PO3IOMis KiIbKOCTI MOZEJIBHUX TIEePEB 3aJIEXXHO Bif, AiaMeTpa Ha BUCOTi 1,3 M
(8,2-52,7 cm) Ta Bucor (12,5-29,6 M) OXOIJII0O€ AOCUTh MMPOKI Aiana3oHu. Y KOKHOMY CTYI€Hi TOBIMHU
TPaIUISAIOTLCA MOJENbHI IepeBa Pi3HUX BUCOT. 3arajioM po3IOoAis JOCIiAHOT0 MaTepiay 3a BUCOTOIO BifIOBigae
[-V po3psimam BUCOT fepeBOCTaHiB. JlocnigHuil MaTepias penpe3eHTaTuBHO XapaKTepusye TUIIOBi 6epe30Bi
IlepeBOCTaHU periony nociimkeHHs. Popmy CTOBOYpiB 6epesy MOBUCIO] y3araJbHEHO 3a JOIIOMOIOI0 PiBHSIHb
TBipHOi. CTaTUCTUYHUI aHAaJi3 NO3BOJIMB BCTAHOBUTH BiIMiHHOCTI B G OpMi CTOBOYPiB 6epe3u 115 AEPEB Pi3HUX
IiaMeTpiB, y 3B'13Ky 3 UMM Yy JAMCEPTaLlii BCTAHOBJIEHO YOTUPU Habopu KoedillieHTiB Mofieti TBIpHOI CTOBOYPIB AJ1s
TakKux rpyn giametpis: <19 cm; 20-29 cM; 30-39 cm; 240 cM. JJocimKeHHs po3MipHO-5IKiCHOI CTPYKTYPH 00’eMy
CTOBOYpIB 6epe3u BiANOBIAHO 10 YNHHUX CTAaHJAPTiB BUKOHAHO Ha OCHOBI aJIFOPUTMY YMOBHOTO PO3KPSDKYBaHHS,
SIKUI MiATOTOBJIEHO B TPOrpaMHOMY cepenoBulli R. Bin nepen6ayas Taki eTanu: - IpOrHO3yBaHHS 36iry CTOBOYPIB
6epesu B KOpi Ta 6e3 KOpU 3 METOI0 BU3HAYEHHSI CEPEIMHHOTO JliaMeTpy Ta 00’eMy [iJIOBUX i IPOB'SHUX
Jlicomarepia’iB; - MOJI€JII0BaHHS IOBXXUHU [1iJI0BOi YaCTUHU CTOBOYPiB MOJEJIbHUX JepeB IJ1s1 IPOrHO3YBAaHHS
BUXOJY [iJIOBOi I€pEeBUHY; - NIOCIIiLOBHE (BiJ, OKOPEHKA 10 BEPXiBKM) PO3KPSIKYBaHHS CTOBOYPIB Ha JricomaTepianu 3
ypaxyBaHHSAM iXHbOI IPIOPUTETHOCTI (LiHHOCTI); - 06UMCIIEHHS] 00'eMy KPYIJIUX JlicOMaTepiasiB i MOJeI0BaHHS
posmoziny o6’eMy JlicomaTepiasiB BillIOBiTHMX KJlaciB TOBLUIMHY 3aJI€5KHO Bifl AiameTpa fepeB. OnpaliboBaHi Moaei
TBipHOI J,03BOJIMJIM BU3HAYATH JliaMeTp CTOBOYPiB 6epe3u Ha OyAb-sKill BUCOTi 3 HE3HAUHUMU I1OXUOKAMMU:
cucremarndHa - +0,03 cM; BigHOcHA - 1,11 %; cepennbokBagpaTuyHa — 0,98 cm. Mozesnb TBipHOI cTOBOYPiB
BHMKOPHUCTAHO B [IO€IHaHHI 3 MOZEJISIMU BUCOTH ITHS, TOBLIVMHY KOPY Ta NPOTSKHOCTI [i7I0BOI YaCTHHU CTOBOYPIB
Oepesy OBUCJIO], 10 JO3BOJIMIIO BU3HAYATH 00'eM CTOBOYpa B KOPi pOCTY4Oro JiepeBa, 06’eMy 3py0aHOro Jepesa
6e3 ypaxyBaHHs 00’eMy IHsI, 06'eMy [iJI0BUX JlicomaTepiaiB 6€3 Kopy, APOB’SIHOI IepeBUHY B KOpi Ta Bigxomis. Iys
PO3paxyHKy 06’'eMy BUKOPHCTAHO CeKLilHYy popmyiy 06’emy HpI0TOHA 3 BiTHOCHO KOPOTKOIO CEKLI€EI0, 10
craHoBuna 1/100 noBxXuHU CTOBOYpa uM jicomarepiany. CucTemMaTuyHa IOMUJIKA MaTeMaTUYHUX MoZesieit
posmoginy o6’eMy CTOBOYpIB AJ1s1 jlicoMaTrepiasiB pi3HUX KJIACiB TOBIMHY He3HAYHA. BinHOCHe 3HaYeHHs
CHACTEMaTHUYHOI IIOMUWJIKU BUSBUIJIOCS HaibinbmuM 1171 JicomatepianiB 3aBroBiku 20-29 cm (D2a i D2b), 30-39 cm
(D3a i D3b) 3 ginosux cToBOYpiB (-6,5 % Ta 8,2 % BinnoBinHO) i gy nicomartepianis 3aBToBIKY 20-29 cM (D2a i
D2b), 50-59 cm (D5) 3 HaniBxinosux (6,8 % Ta 6,5 % BifOBiAHO). AGCOIOTHA Ta CEPENHS KBalpaTUyHa IOXUOKU
PO3po6JIeHNX MOJeieN Oibli 71 TOBIMX JicoMmaTepiaiiB. HalimeHIe 3Ha4yeHHs KoediljieHTa gerepminanii (R2)
CIloCcTepiraeTbcs ik MOZEJIi, 110 MPOTHO3Y€E BUXin jicomaTepianis 3aBroBuku 15-19 cm (D1b), ane s Beix KaciB
TOBIIMHU KoedillieHT neTepminalii 6yB 3Hauymum Ha 5 % piBHi.

2. The dissertation is aimed at investigation of the stem form of silver birch in forest stands of the Ukrainian
Polissia, which provides a theoretical basis for estimating the wood volume and its distribution by timber sizes. The
database of the State Enterprise «Ukrderzhlisproekt» of the Forestry Fund of Ukraine as of 01.01.2011 was used to
determine the characteristics of birch forests in the study region. The analysis of the forest fund showed that the
forest cover within the study area reaches 27.7 %, and the largest area of birch forests is concentrated in the
central part of the Ukrainian Polissia (Zhytomyr and Rivne regions). Pure birch forest stands in the Ukrainian
Polissia make up 17.9 % of the total area of birch forests. Silver birch is a valuable forest tree species that forms
mainly highly productive (Ia, I, rarely II site index by M. Orlov) and medium-stocked (with a relative stocking of 0.7)
secondary birch stands, which are most common in fairly infertile and fertile wet site types. Middle-aged forest
stands (31-40 years) dominate in the study area, and their accumulation in the future will exacerbate the problem
of timber accounting during harvesting. The study material consists of measurements of 369 birch sample trees
collected on 26 temporary sample plots in birch stands of the Ukrainian Polissia. The temporal sample plots were
established in birch stands of all ages, which are evenly distributed over the study area. The following parameters
were measured on felled trees: stem length from the stump, stump height, diameter and bark thickness at the



breast height (1.3 m above ground level of the standing tree) and at the midpoints of each 2-m section. The
distribution of the number of sample trees by diameter at breast height (8.2 cm-52.7 cm) and height (12.5 m-29.6
m) covered wide ranges. Each 4-cm diameter classes were represented by sample trees of different heights. The
distribution of the collected data by height corresponded to the I-IV height classes of the volume tables. Generally,
the study material represents typical birch stands in the study region. The tree stem form of birch trees has been
analyzed using taper equations. Statistical analysis indicated differences in the form of birch stems of different
diameters, therefore we independently fitted four taper equations for the following groups of diameters: <20 cm;
20-28 cm; 32-40 cm; >40 cm. The volume distribution of birch stems by timber size according to the current
standards was predicted in the R software environment using a simulation algorithm that cross-cuts tree stems
into timbers of different quality and sizes: - prediction of stem taper outside and inside bark in order to determine
the average diameter, volume of merchantable timber and firewood volume; - modelling the merchantable length
of the stems to predict the merchantable volume; - sequential (from butt end to tree top) cutting stems into timber
based on their priority (value); - calculating the volume of logs and modelling the distribution of the timber volume
of each diameter class as a function of tree diameter. The developed taper model made it possible to determine the
diameter of birch stems at any height with minor errors: the systematic error was +0.03 cm; the relative error was
1.11 %; the root mean square error was 0.98 cm. The taper model was used in conjunction with models of stump
height, bark thickness, and stem height to the merchantable limit of silver birch. Thus, we obtained a universal tool
for determining the stem volume outside bark of a growing tree, the stem volume of a felled tree excluding the
volume of the stump, the volume of merchantable timbers inside bark, the volume of firewood outside bark, and
the volume of waste. A sectional Newton's volume formula was applied to calculate the volume using a relatively
short section of 1/100 of the stem or timber length. The study revealed a significant difference in the dimensional
structure of merchantable volume obtained from trees of different merchantable categories. The proportion of
merchantable timber of larger diameter classes was higher in «semi-merchantable» trees than in fully
«merchantable» trees. The systematic error of the mathematical models developed for different diameter classes
of merchantable wood was insignificant. The highest relative errors were observed for the diameter classes of
20-29 cm and 30-39 cm obtained from «merchantable» trees (-6.5 % and 8.2 %, respectively) and for the diameter
classes of 20-29 cm and 50-59 cm diameter classes obtained from «semi-merchantable» trees (6.8 % and 6.5 %,
respectively). The absolute and the root mean square errors of the developed models increase with diameter
classes. The lowest R-squared value was observed for timber with the diameter of 15-19 cm, but for all other
diameter classes it was always significant at 5 % significance level.
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