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1. Incepraiis cripssMoOBaHa Ha JOCiAKEHHs (GOPMU CTOBOYPiB 6epe3u MOBUCIOL B IePEBOCTaHAX YKPAiHCHKOTO
[Tosices, 0 BUCTYIIa€e TEOPETUYHUM MiAIPYHTSIM IJ1s1 BUBHAYEHHSI iXHbOTO 00’'€MY Ta PO3MipHO-$IKiCHOI CTPYKTYpU
IepeBUHMU. [17151 XxapaKTEePUCTUKU OEPE30BUX JIiCiB PETiOHY B JOCIIKEHHI BUKOPUCTAHO 6a3y JaHUX PO3MOAiNy
nomui 6epe3oBux HacaakeHb BO «YkpaepskiicnpoekT» jicoBoro ¢poHny Ykpainu cranom Ha 01.01.2011 p. 3a
aHaJi30M JaHUX BCTAHOBJIEHO, 1110 JIICUCTICTb PErioHy AOCiIpKeHHs csarae 27,7 %, a Haiibinbia nioua 6epe3oBux
JliciB 30cepeiKeHa B LIeHTpasbHil yacTuHi Ykpaincekoro [Tosicest (Kutomupcerka Ta PiBHeHCbKa obs1acTi). YucTi 3a

CKJIafioM 6epe3HsKU B YKpaiHcbkoMy [losticci ctaHoBsTh 17,9 % 3araspHoi ol 6epe3oBux HacaiKeHb. bepesa



MIOBMCJIA € LIHHYM JIiCOYTBOPIOBAJIbBHUM I€PEBHMM BUIIOM, sIKa OPMye IIEPEBAKHO BUCOKONPOLYKTHUBHI (Ia, I,
pinure II xnaciB 6oniTeTy 32 M. M. Op;10BUM) Ta CepeIHbOIIOBHOTHI (3 BilHOCHOIO T0BHOTOIO 0,7) noxifHi 6epe3oBsi
IlepeBOCTaHU, sIKi HAaUIOIMPEHillli y BOJIOTHX Cybopax i cyiopoBax. 3a BikoM JOMiHYIOTh epeBocTanu Bif, 31 go 40
pokiB. JlocifgHi JaHi OTpUMaHi 3a pe3yabTaTamu o0Mipy 369 MozenbHUX fepeB 6epe3u Ha 26 TUMYaCOBUX IPOOHUX
nJomax y 6epe3oBux fepeBocTaHax YkpaiHcekoro [Tosiccs. TumyacoBsi Mpo6Hi Iitomi 3akiaieHi B 6epe3oBux
HACaI)KEHHSX IPUCTUTIINX, CTUTJIMX Ta [I€PECTINHUX BiIKOBUX KAaTEropii, ki piBHOMIpHO pO3MillleHi B perioHi
nocuigeHHs. [l MOJesoBaHHs 36iry cToBOYpiB Ha 3py0aHOMY [lepeBi BU3HAYAINCS TaKi IOKa3HUKU: JOBXUHA
CTOBOYpa Bif, ITH4, BUCOTA IHS, AiaMEeTPU B KOPi Ta TOBLIMHA KOPY HA OKOPEHKOBOMY 3pi3i, BUCOTI rpyfen i Ha
cepenuHax 2-MeTPOBUX CEKIIil. PO3MOMis KiIbKOCTI MOZEJIbHUX TIEPEeB 3aJIEXXHO Bif, AiaMeTpa Ha BUCOTi 1,3 M
(8,2-52,7 cm) ta Bucor (12,5-29,6 M) OXOILJIIOE JOCUTD IIMPOKI ialla30HU. Y KOKHOMY CTYI€Hi TOBLIIMHU
TPaIUISAIOTLCH MOJEJbHI IepeBa Pi3HUX BUCOT. 3arajioM po3Iofis fOCiZHOTr0 MaTepiaiy 3a BUCOTOIO BifIoOBigae
[-V pospsiam BUCOT fepeBocTaHiB. JocaifHNi MaTepian pernpe3eHTaTUBHO XapaKTepu3ye TUIIOBi 6epe30Bi
IlepeBOCTaHU periony nociimkeHHs. Popmy cTOBOYpiB 6epesy OBUCIO] y3araJbHEHO 3a JOIIOMOIOI0 PiBHSIHbD
TBipHOi. CTaTUCTUYHUI aHAaJi3 NO3BOJIMB BCTAHOBUTH BiIMiHHOCTI B GOpMi CTOBOYPiB 6epe3u 115 AEPEB Pi3HUX
IiaMeTpiB, y 3B'13Ky 3 UMM Yy JAUCEPTaLlii BCTAHOBJIEHO YOTUPU Habopu KoedillieHTiB Mofieti TBIpHOI CTOBOYPIB AJ1s
TaKux rpyn giametpis: <19 cm; 20-29 cMm; 30-39 cm; 240 cM. [JocmimKeHHs] pO3MipHO-5KiCHOI CTPYKTYPH 00’eMy
CTOBOYpiB 6epe3y BiANOBiIHO N0 YNHHUX CTAHJAPTIB BUKOHAHO HA OCHOBI aJITOPUTMY YMOBHOT'O PO3KPSDKYBaHHS,
SIKUI MiIrOTOBJIEHO B IpOrpaMHOMy cepenosulii R. BiH nepen6ayas Taki eTanu: - MPOrHO3yBaHHS 30iry CTOBOYPIB
6epesu B KOpi Ta 6€3 KOPU 3 METOI0 BU3HAUEHHS CEPEJUHHOrO JiaMeTpy Ta 06’'eMy IiN0BUX i APOB'STHUX
Jlicomarepia’iB; - MOJI€JIIOBaHHS IOBXXUHU [1iJI0BOi YaCTUHU CTOBOYPIiB MOJ€JIbHUX JepeB IJ1s1 IPOrHO3YBaHHS
BUXOJY [IiJIOBOi Il€pE€BUHY; - [IOCIIiLOBHE (BiJ, OKOPEHKA 10 BEPXiBKM) PO3KPSKYBaHHS CTOBOYPIB Ha JricomaTepianu 3
ypaxyBaHHSM iXHbOI IPiOPUTETHOCTI (LiHHOCTI); - 064YMCIIeHHs 06'eMy KPYIJIMX JlicOMaTepiasliB i MOJEIIOBaHHS
posmoziny o6'eMy JlicomaTepiaiB BiTIOBiTHMX KJlaciB TOBLUIMHY 3aJI€5KHO Bifl AiameTpa fnepeB. OnpalboBaHi Moaesi
TBipHOI J,03BOJIMJIM BU3HAYaTH JliaMeTp CTOBOYPIiB 6epe3u Ha OyAb-sKill BUCOTi 3 HE3HAUHUMU IIOXUOKaMMU:
cucremaruyna - +0,03 cMm; BinHocHa - 1,11 %; cepenHbokBagparuyHa — 0,98 cm. Mogienbs TBipHOI CTOBOYpiB
BUKOPUCTAHO B [IO€IHAHHI 3 MOJEJISIMU BUCOTH IIHSI, TOBIIMHU KOPY Ta MPOTSKHOCTI [1i7I0BOI YaCTUHU CTOBOYPIB
6epesy MOBUCJIO], 10 JO3BOJIMIIO BU3HAYATH 00'eM CTOBOYpa B KOPi pOCTY4Oro JiepeBa, 06’eMy 3py6aHOro Jepesa
6e3 ypaxyBaHHs 00’eMy IHsI, 06'eMy ZIiJI0BUX JlicomaTepiasiB 6€3 Kopy, APOBSIHOI IepeBUHY B KOpi Ta Bigxomis. s
PO3paxyHKy 06’'eMy BUKOPUCTaHO CeKLiNHYy popmyiy 06’emy HpI0TOHA 3 BiTHOCHO KOPOTKOIO CEKLIEI0, 110
craHoBuia 1/100 noBxuHM CTOBOYpa um jicomarepiany. CucteMaTiHa TOMUJIKA MAaTEMAaTUYHUX MoZesiei
posmoginy o6’eMy CTOBOYPIB AJ1s1 jlicoMmaTepiasiB pi3HUX KJIaciB TOBIMHY He3HAYHA. BinHOCHe 3HaYeHHs
CHUCTEeMaTUYHOI MOMUJIKY BUSIBUJIOCS HANOIIbIIMM 1151 TicomaTtepianiB 3aBToBiiky 20-29 cm (D2a i D2b), 30-39 cm
(D3a i D3b) 3 ginoBux cToB6YpiB (-6,5 % Ta 8,2 % BinnoBinHO) i Ay nicomartepianis 3aBToBIKK 20-29 cM (D2a i
D2b), 50-59 cm (D5) 3 HaniBxinosux (6,8 % Ta 6,5 % BifOBiAHO). AGCOIOTHA Ta CEPENIHS KBalpaTUyHa IOXUOKU
pO3pobIeHUX MOJiesied Oiblli 171 TOBIMX JicoMmaTepiasiB. HalimeHIle 3HaueHHs KoediljieHTa nerepminanii (R2)
CIiocTepiraeTbcs ik MOZEJI, 110 MPOTHO3YE BUXiA jicomaTepianiB 3aBroBuku 15-19 cm (D1b), ane njis Beix KaciB
TOBIIMHY KoediljieHT netepminanii 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-1V 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; 240 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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