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OCOBJIUBOCTI MOJE/JTIOBAHHS TBIPHOI IOBEPXHI CTOBBYPIB IYEA 3BUYAMHOI0O

VY3aranpHEHO JOCBiA NOCIIPKEHHS (OPMH CTOBOYPIB AepeB, IKUH JaB 3MOTy 3pO0OMTH BUCHOBOK IIPO NEpeBar MaTeMaTHIHOTO
MOJIETIOBAHHS TBipHOI MOBEpXHI W aHANi3y 30iry cTroBOypiB. Ha ocHOBI mocmimHoro marepiairy, 3i6paHoro B 1yOOBHX HacaKeH-
max [IpupainpoBcekoro npasobepesxHoro Jlicocrermy Ha 17 TMMYAacOBHX IMPOOHMX IIIOINAX, MPOAHANI30BAHO 3aJICKHICTH (HOPMHU
cToBOypiB my6a 3BHuaitHoro (Quercus robur L.) Bix BucoTH Ta aiameTtpa Ha BHcoTi 1,3 M. 3a momoMororo rpadidHOro aHaiisy ta #-
TECTy CepenHixX 3HaueHb KoedinieHTiB popmu Luddens na 5 %-My piBHI 3HATYIOCTI BUSBICHO BIIMIHHICTH y (hopMi CTOBOYPIB 1y-
0a pi3HUX TPyN AiaMeTpiB. 3a po3psaaMy BHCOT CTATUCTHYHO 3HAYYIIOI Pi3HMIN, 32 XapaKTepoM 30iry He BCTaHOBIICHO. BukoHaHuUit
aHai3 JaB 3MOTy OOTPYHTYBATH JOLIIBHICTS MOJICIIOBAHHS 30iry CTOBOYpIB Xy0a 3BUUAifHOr0 HE3aJIeKHO BiJf BUCOTH, ajie B MEXax
3-x rpyn piamerpis: 20-28 cm, 32-40 cM Ta 44-64 cM. SIk Mozneni TBipHOI MOBEpXHI CTOBOYpIB arpoOOBaHO MOKAa3HUKOBO-CTETIEHEB]
MaremaTiuHi piBHAHHSA A. Kozak (1988) i R. Newnham (1992). I1inbip mapameTpiB piBHSIHb BUKOHAHO Ayt BUOipKH 3 171 Momens-
HOTO AepeBa B cepenoBumli R 3a momomororo ¢yHKIIT #ls — HemiHiiHA MiHIMI3aIis CyMH KBaapaTiB BinxwmieHb. CHCTeMaTHYHA I10-
MHJIKa 000X piBHSIHB BHABMIACS O01m3bkor0 10 Hyis (0,9-1,7 %), mo nano 3Mory IpUHHATH IX IS MOJETIIOBAHHS TBIPHOI IOBEPXHI
cToBOYpIB pi3HOI popMHM IS BCTAHOBJICHUX TPYI HiamMeTpiB. Po3pobieni Monemi HaroTh 3MOry MpOrHO3yBaTH JiaMeTpH CTOBOYpPIB
y6a Ha Oymb-sIKid BECOTI 31 CTAaHOAPTHOIO MOMIIKOO 1,5-3,2 cM. Bee x aHai3 po3nonilry 3aIMIIKiB MaTEeMAaTHIHUX MoAeNel 3ac-
BiquuB mepeBarn mozeni A. Kozak (1988), sky pekoMeHIOBaHO BHKOPHCTOBYBAaTH Hajalli IJIsI MOJIETIOBAHHS PO3MIipHO-SKiCHOI
CTPYKTYpH cTOBOYpiB Myda 3BHUAHOTrO.

Kniouogi cnosa: hopma ctoBOYpiB; 30ir; piBHSIHHS TBIpHOI TOBEPXHi; 610METPUYHI IIOKA3HUKHU; TOYHICTh; aJeKBATHICTb.

Beryn. 3 omsigy Ha TeopeTHUHY Ta NPAaKTHYHY 3HAUY-
IIiCTh, AOCIIKEHHSIM (POpMH CTOBOYpIB /IepeB TpaauLiiiHO
NPUAUIIOT, 3HAYHY yBary B HaykoBii Jiteparypi. Llle
M. Oprnos (Orlov, 1929) 3a3Hauas, 1m0, 3 OISy TaKcarlii
Ta 1 B3araji BCbOTO JICIBHMIITBA, JIEPEBHUHA CTOBOYp €
HaMBaXIIMBIIIMM TIPEIMETOM JIOCIIIPKEHHS, OCKUJIBKH HOTro
¢dbopMoro i 00'eMOM BU3HAYAETHCS MIHHICTH MPOYKINT Ji-
coBoro rocnogapcrBa. @opma JepeBHUX CTOBOYpIB BKpait
MIHJIMBA Ta 3aJISKUTH BiJ 6araTb0X YMHHHKIB, III0 BU3HAYA-
I0Th YMOBH POCTY AepeBa. Bimomo, mo croBOypu Ha Bin-
KPUTUX TEpUTOpisAX (hopMyroTh 30DKMCTHIT cTOBOYp, TOA1
SK y 3IMKHYTHX JE€pEBOCTAHAX — HABIIAKH, JOCATAIOTH 32
OJHAKOBUX JiaMETpiB BHIIOI BHCOTH, Yepe3 IO CTAIOTh
MIOBHO/ICPEBHIIIIUMH.

Jocmimkenns GopMu Ta HOBHOIEPEBHOCTI CTOBOYpIB
TPHUBAJIO ITPOBOJMIIM 3 BUKOPUCTAHHAM KOe(ilLlieHTIB (op-
Mu (q =dy/d, ;) A. llluddens Ta craporo BUIOBOTO 4ucia
(Kershaw et al., 2016; Kofman, 1986). 3py4HicTh iXHBOTO
3aCTOCYBAHHS TIOJISITA€E B MOXJIMBOCTI OXapaKTEpU3yBaTH
(dbopMy cTOBOYpIB Ha OCHOBI HEBEIHUKOI KIIBKOCTI 3aMipiB,
[0 JAl0Th 3MOT'Y OIIHWUTHU 1i MIHJIUBICTh, 3aJICKHICTD BiJl
MIeBHUX YMHHUKIB, a CTOBOYpH Kilacu(iKyBaTH 3a XapakTe-
pom 30iry. Li MOKa3HUKH CTBOPWIIM OCHOBY JUISl y3arajb-
HeHHS (popMmu cTOBOYpIB 1 JOHMHI Haifyacrime ix 3acToco-
BYIOTb Y NIPUKJIQJIHHUX JIOCITI/PKEHHAX Ta Takcalil Jlicy B Yk-
paini. 30kpema, YMHHI HOpMaTuBU 00'eMy CTOBOYpiB oOc-

IHpopmauis npo asTopis:

HOBHUX JIICOTBIPHUX JAEPEBHUX BUAIB YKpaiHU po3poOIIsiin
3 BUKOpucTaHHAM BupoBoro uncia (Kashpor & Strochyn-
skyi, 2013; Svynchyk, Kashpor & Myroniuk, 2014). OxHax
3aJIEXKHICTD IIMX MOKA3HUKIB BiJl liaMeTpa Ta BUCOTH CTBO-
pIOE TICBHI TPYIHONII B OTPUMaHHI O0'€KTUBHOI OIIHKA
¢dopmu croBOypiB (Kershaw et al., 2016).

OCHOBHUI1 HENOJIIK BUIOBOTO YHCIIA MPOSBISETHCS ITiJ
Yyac JOCTIDKEHHS PO3MIpHOI CTPYKTYpH NEpPEBHHH, SIKY
BH3Havae 30ir i XapakTep TBipHOI OBepXHi cToBOypa. 3 or-
JMAAy Ha 1€, Y JICOBii Takcarii 3'sBiocs 0arato iHIINX
anpTepHaTHBHUX MiaxofiB. 3axapoB B. K. Zakharov, (1955 p.)
JocmiauB (opMH CTOBOYPIB COCHH, SIKi 3pOCTaIM B PI3HUX
YMOBaX, 3 BHUKOPUCTaHHAM uucen 30iry (y,=d/d,;) Ta
OOTpYHTYBaB, IIO 3HAYECHHS #; HE 3aJeXaTh BiJl CTYICHI
TOBILMHY, BUCOTH Ta YMOB MicIie3pocTanus (#; = const). Ha
MiJICTaBi OTO BUCHUH BUCYHYB TINOTE3y MPO MOAIOHICTH
(opmu cTOBOYpIB NEBHOTO AEPEBHOTO BUAY Ta 3aIIPOIIOHY-
BaB HOBY METOMKY ITOOYI0BH 00'€eMHUX TaOJIUIIb, 32 KOO
BHKOPHCTOBYIOTh CEpEe/HI 3HA4e€HHS aOCOIIOTHOTO 30iry
JUTSE OOYUCIICHHS BUIOBHUX YHCEN Ta 00'eMy cTOBOYpiB. ITi3-
Hillle BUSBJICHO OOMEXEHHS y 3aCTOCYBaHHI BUCYHYTOI Ti-
moTe3n. 30KpeMa, IPYHTOBHUM aHAaJi3 Pi3HUX MiIXOIIB 0
y3aranpHeHHsT ¢opmu croBOypiB mpoBiB I'. b. Kopman
(Kofman, 1986) i noBiB, 1m0 yucia 30iry 3aiexarb He TiIb-
KM Big giaMeTpa ctoBOypa, a i 9aCTKOBO BijJ BUCOTH Ta iH-
mux (OpPMOYTBOPIOBAIFHUX YHMHHHKIB. He3Bakaiounm Ha
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ue, moxi6ui o inei B. K. 3axapoBa MeToanku NpoIoOBXKY-
I0Th 3acTocOByBaTHCs Ha npakruii (Socha, 2002).

AHaJni3 JiTepaTypHHX J3Kepes OCTAaHHBOTO JECATHPiY-
Y5l CBIIYMTB, IO OUIBIIICTH MOCTIKEHb (hOpMH CTOBOYpIB
TIOB's13aH1 3 MOJIENIOBAHHSM iX TBipHOI moBepxHi (Fonwe-
ban et al., 2011; Li & Weiskittel, 2010; Poudel, Temesgen
& Gray, 2018). Huni a7t XapakTepUCTHKH 30iry JepeBHUX
CTOBOYpIB BHKOPHCTOBYIOTHCS Pi3HI THIIM MaTeMaTHYHHX
PIBHSHB, SIKi TAIOTh 3MOT'Y 3 BUCOKOIO TOYHICTIO BU3HAYUTH
00'eM sIK ychoro croBOypa, Tak i HOro OKpEeMHX YacTHUH
(Burkhart & Tomé, 2012). HaykoBuii 10poOoK y4eHUX Yy
LIOMY HarpsMi BUSIBUBCSI HAHOULIBII BaXXTMBHUM JUISL OIpa-
LIOBaHHS e(EKTUBHUX METOJIB IPOrHO3YBAHHS PO3MIpHO-
SIKICHUX ITOKa3HUKIB AUIOBHX JicomarepianiB (Barrio Anta,
Diéguez-Aranda, Castedo-Dorado, Alvarez Gonzalez &
von Gadow, 2007; Fonweban, Gardiner & Auty, 2012).

OueBHUIHO, IO HANTOYHIIIE opma CTOBOypa Moxke Oy-
TH BHpaXXCHa PIBHAHHSIM TBIpHOI ITOBEPXHI, SIKE Ja€ 3MOTY
BH3HAYUTH JiaMeTp cToBOypa Ha Oyab-sikiii BUCOTI. 3a3BH-
Yail IPOrHO3YBaHHS NPUHHATO BUKOHYBATH Ul CTOBOYpIB
cepenHboi (GopMH, 3 ONIAAY Ha 110 B OKPEMHX BHIAAKAX
OyAyTb BHHUKATH ICTOTHI BiAXWICHHSA. Binbmroi TogHOCTI
MaTeMaTUYHUX MOJEJIEH MOXHa JOCATTH, 3TPYIyBaBIIH iX
3aJIeXKHO Bix 30iry croBOypiB pi3HHX po3mipiB. OTxke, y
npezicTaBieHi poOOTi ONpanbOBaHO CHCTEMY MaTeMaTH4-
HUX MoJieJiell TBIpHOI MOBEpXHi CTOBOYpiB nyda 3BHUANHO-
IO, BPaXxOBYIOYM OCOOJMBOCTI BIUIMBY O1OMETPHYHHUX IO-
Ka3HUKIB JIepeB Ha iXHIO (popmy.

Mema oocniodsicenns — OOTPYHTYBATH METOIMKY MOJIC-
JoBaHHA 30iry cToBOYpiB Ayba 3BHUaiiHOrO pi3HOI hopmH,
migidpaTn mapamMeTpu MaTeMaTHYHHMX MOAENeH TBiIpHHX
MIOBEPXOHb 1 3a pe3yJabTaTaMH aHajli3y TOYHOCTI Ta aJeK-
BaTHOCTI BU3HAUYNTH KPaIly 3 OTPUMaHUX MOAEIEH.

Marepian i meroan mocaimxennsi. [lepBuHHI qOCITITHI
JlaHi OTPUMAJTH 3a pe3yabTaramu oomipy 171-ro MozxensHo-
ro nepesa nyba (M/I) Ha 17-TH THMYacOBUX MPOOHUX TUTO-
max y Ay0oBUX JepeBocTaHax [IpHIHINIPOBCHKOTO IpaBo-
oepexnoro Jlicocrermy. TumMdacoBi IpoOHi TUTOITI 3aKiTana-
JIM y NPUCTHUTIINX, CTUTJIMX Ta TEPECTUrINX AyOOBHX Haca-
JOKEHHSX, SIKi PIBHOMIPHO pO3MIIlleHI B pETiOHI IOCIi-
JOKEHb. [3 MeToro MozenroBaHHs 30iry Ha 3pyOaHOMY aepe-
Bi BU3HAYaJIM TaKi MOKa3HUKH: JIOBXXHHY CTOBOYpa BiJ ITHS,
BHCOTY ITHS, {iaMEeTpH B KOpi Ta TOBIIMHY KOPH Ha OKOPEH-
KOBOMY 3pi3i, BUCOTI Tpyzeil 1 Ha cepenuHax 2-METPOBHX
cekmii. OOpoOJsimM 1aHi 3 BUKOPHUCTaHHSAM TaOJIUYHOTO
npouecopa MS Excel, mporpamu [IEPTA kadenpu Takcamii
jicy Ta smicoBoro MenemxMenty HYBIll Ykpainu Ta 3a an-
TOpPUTMaMH, pO3pO0JIEHUMH y CTaTHCTHUHIM cuctemi R (R
Core Team, 2018). OCHOBHI CTaTUCTHKM pPO3MOATY Oi-
OMETPUYHMX ITOKa3HWKIB cToBOYypiB M/ (d,; — miamerp y
KOpi Ha BUCOTI 1,3 M; & — BUCOTa; f'— cTape BUJOBE YHUCIIO,
q» — xoedimieHT ¢GopmH, ¢os — KiIac (GopMu) HaBeIH y
Tabm. 1.

Po3noain KinbKOCTI MOAENBHUX JEpeB 3a JiaMeTpoOM Ha
BHCOTI IpyJell Ta BUCOTOIO OXOIUTIOE JIOCHThH IIUPOKHHN Jii-
ana3oH. KoxkeH cTymniHb TOBIIWHMU NPEICTABICHUH MOJIEIb-
HUMH JIEPEBAaMH PI3HUX BHCOT. Takuii po3moisi JOCIiIHO-
ro marepiany oxortroe [-IV pospsau BucOT aepeBocTaHiB
(Kashpor & Strochynskyi, 2013) ta cBiguuTh npo penpe-
3€HTATHUBHICTH BUOIPKH.

AHani3yroun HaBEICHI CTATHUCTUYHI ITOKa3HUKHU (JIUB.
Tabm. 1), iCHYIOTh MiJCTaBH CTBEPIXKYBATH, IO PO3IIOIIN
MOJICTTPHUAX [IepeB 3a IiaMEeTpOM, BHCOTOIO Ta BHIOBUM
YHCIIOM HAOIIKAIOTHCS 10 HopMasbHOTO. I1po 11e cBimuath

3HAYCHHS aCHMETpii Ta €KCIeCy, CTOCOBHO SKHX BHKOHY-
1otbest Taki ymoBH (Nikitin & Shvidenko, 1978):
|4]-myt<2, (1)
|E|-mp'<2, (2)
ne: A, E — BiImoBiTHO acHMeTpist Ta €KCIeC, my, My — Bill-
TTOB1THO TIOMIJIKH aCUMETPIl Ta eKCIIeCy.

Ta6.. 1. TakcaniiiHi Moka3HUKH MOIeILHUX JIEPEB
i IX cCTATHCTHKH

CTaTI/IICTI/I- Taxkcauiiinuii MOKa3HUK

Ka di3, cM h, M f 9> qos
max 65,7 33,5 0,614 0,867 0,903
min 20,2 18,3 0,389 0,491 0,527
M 38,3 249 0,506 0,732 0,785
o 10,2 2,5 0,043 0,061 0,061

v 26,7 10,0 8,5 8.4 7,8

A 0,330 0,131 -0,141 | -1,308 | -1,675
E -0,604 0,508 0,059 2,419 3,563

osicnenns: "max, min — MaKCUMalIbHE Ta MiHIMAIBHE 3HAYCHHS;

M) cepene apupMeTHUHE 3HAYCHHS; ©) CEpPEIHBOKBAIPATHUHE
BIIXIUICHHS; V) KoedinieHT Bapiatii, %; 4) acumeTpis; E) excrec
3a TakuX yYMOB, IEpEBIpPKY CTaTUCTUYHHX TiNOTE3 ITif
gac aHaJi3y Ta 00OpOOJICHHS TOCIITHUX JAHUX JOUITBHO BH-
KOHYBATH Ha OCHOBI apaMeTpUYHHUX KPUTEPIiB.

Pe3yabTaTn nocaigxenns. [lomyk MareMaTH4HOi MO-
Jienti Ta o04MCIeHHs 11 mapameTpiB AJsl OJHOTO CTOBOypa
CBOTOJIHI HE BBaKAETHCS CKIAJHUM 3aBaaHHAM. Hamparso-
BaHMH JOCBiA Ta MpOrpaMHi 3aco0M JalOTh 3MOTY 3 BHCO-
KOIO TOYHICTIO OITMCATH NEBHUM pPIiBHAHHAM (hOpMY KOH-
KpeTHoro croBOypa. SIk BumHO 3 Tabx. 1, 3a pozMaxoM Ta
Koe(ilieHTOM Bapialii BHAOBOrO 4Mcia, APyroro koedi-
Li€HTa Ta KJ1acy GOpMH, CTOBOYpH MAalOTh 3HAUYHY NPUPO.I-
HY MIHJHUBICTh. 3a3HAaUCHE CTBOPIOE MEPEIYMOBH UIS PO3-
pOOKH OKpeMHUX Moerneit 30iry 3a NeBHUMU TpyIIaMH CTOB-
OypiB, siKi cxoxi 3a (hopMoro. BpaxoByroun B3aeMO3B'sI30K
3HAYCHb ITOKAa3HUKIB (JOPMH Ta MOBHOAEPEBHOCTI 3 OioMeT-
puuHnMu nokasHukamu aepeB (Kofman, 1986), Buminsitu
Taki TPyNy JIOPEYHO 3a BUCOTOO 200 J[iaMeTpoM CTOBOYPIB.

JI71st BUSIBIIGHHS BiIMIHHOCTEH 3aJIe)KHO BiJl BUCOTH MO-
JIeTIbHI JlepeBa 3TPYHOBAHO 32 PO3PSAAaMU BUCOT YMHHHX
nopmatusiB (Kashpor & Strochynskyi, 2013), ams sixkux 06-
YHCIIEHO Cepe/iHi 3HaueHHs KoedimieHTiB Gopmu. ['imoresy
PO BiZAMiHHICTH ()OPMH CTOBOYPIB 3 pi3HUMHU 3HAUCHHIMH
niamerpa Ha BHcOTi 1,3 M mpoaHali3yBaJM Ha OCHOBI ce-
penHix 3HaYeHb KoedimieHTiB (GOpMHU MOJEIBHUX JIEPEB 32
rpymamu giamertpiB: 20-28 cm, 32-40 cMm, 44-52 cm Ta 56-
64 cm. I'padiunmii Burisin ¢popMu cToBOYpiB y BiTHOCHUX
KOOpJMHATAX JUIs YTBOPEHUX I'pyI 300pakeHo Ha puc. 1.

3 puc. 1,a mpocrexyeMo, 10 TBipHI CTOBOYpIB 3a po3-
psiiaMH BHCOT Maibke 30iraloTbes BiJi OKOPEHKa 110 BiIHOC-
Hoi Bucotu 0,6 /, IS KO 3'IBIAETHCS MIEBHA TUGEPEHITI-
amist y BepxiBKoBi wactuHi. I'padiunmii anamiz dopmu
cTOBOYpIB myba pizHHX rpyn xiamerpis (puc. 1,0) cBiUHTS,
10 iICTOTHA PI3HULA Y (OpPMi CTOBOYPIB MOYNHAETHCS 3 Bif-
HOcHOi Bucotu 0,2/, sKka MOXeE BiOOpa3WTUCH HAAali Ha
TOYHOCTI BU3HAUEHHS iXHiX 00'eMiB.

3 METOI0 CTaTUCTHUYHOI OLIHKHM BiAMiHHOCTEH y (opmi
CTOBOYpIB pIi3HMX TPy (K 3a BHCOTOIO, Tak i 3a giamer-
POM) IIPOBEJCHO NOMIAPHUH f-TecT It KoedinieHTiB hopMu
Ta BUAOBHX uucen. Ha 5 %-My piBHI 3HaYymIOCTi BCTaHOB-
JICHO BiZICYTHICTH BIAMIHHOCTEH MiX ITOKa3HUKaMH (OpMHU
M/] 3a BucoTor. BogHouac 3Hauynry BiAMIHHICTH CITOCTE-
piraeMo MK yciMa Tpylmamu AiaMeTpiB, OKpIM MOMAapHOL
koMOiHawii rpym 44-52 cMm i1 56-64 cm. Omxe, 3a pe3yibra-
TaMH TpadiyHOro Ta CTATUCTUYHOTO aHaJi3y JTOUIIBHO IIPOo-
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BECTH MOJIEJIIOBaHHS TBIpHOI MOBEpXHi CTOBOYPIB ayda He-
3aJIeXKHO BiJI BUCOTH, ajie B MeXax 3-X rpym xiamerpis: 20-
28 cm, 32-40 cm Ta 44-64 cMm.

§ 14

%1 2 .............. l pogpm |
£, \ ------- 2 po3psan
Elo - === 3po3pan |_|
| B \.-. — ——4popm
Fos —~~

0.4 s

0,2 Y

Hiitnoro Buay. Sk Bimomo (Nikitin & Shvidenko, 1978), mo-
IIYK IapaMeTpiB TaKuX PiBHAHb MOTPEOYe 3aCTOCYBaHHS
CKIIAJHIIINX YHCEIbHUX METOMIB, HIX JUIS JIHIHHHX.
CporozHi B 6araTb0X MOBaxX NpOrpaMyBaHHs 3aKJIaJeHO T'O-
TOB1 aJITOPUTMHU perpeciiiHoro anamizy. 30Kkpema, MHiadip
rapameTpiB Ui piBHSAHB (3-4) BUKOHAHO y cepeloBHIi R
3a J101oMOror0 (GyHKIIT #nls, sika BUKOPUCTOBYE HEJNIHINHY
MIHIMI3aIlil0 CYMU KBaJPaTiB BiIXWJICHb HA OCHOBI METOIY
Herorona. OtpuMaHi B Takuii criociO mapamerpy HaBeICHO
y Tabm. 3.

Tao6ua. 3. [lapameTpn MaTeMaTHYHUX Mojieeif TBipHOI
MOBEPXHi cTOBOYPiB 1y06a 3BHYANHOIO

BiIHOCHa BHCOTa Koedi- 3HaueHHS KoedilieHTiB pi'BHSIHB '(3—4) 3aJIeXKHO BiJ Ipy-
0.0 T T T T . U JlaMEeTp1B
ay 0 0.2 0.4 0.6 0.8 1 WY 73028 T 3240 | 44-64 | 2028 | 32-40 | 44-64
g 1.4 R. Newnham (3) A. Kozak (4)
&, \ e gg'jg oMl a, | 0,5918 | 0,6971 | 0,7787 |0,02291] 2,776 | 0,2607
& \\ 452 o a; | 0,2567 | 0,4046 | 0,4546 | 2,691 | 0,5510 | 1,466
£ LTINS — — —56-64 oM a | 5,708 | 6,140 | 6,427 | 0,9334 | 1,014 | 0,9888
- i a; | -17,86 | -16,23 | -14,03 - - -
&% - *"’é‘&%"_ b, - - - 1,928 | 1,946 | 1,260
S 0.6 ST b, - - — 20,4467 | -0,4056 | -0,3293
S by - - - 2,781 | 2,286 | 1,217
0.4 SN ba - - — | -1,575 | -1,387 |-0,6096
02 S bs - - — 10,1018 | 0,1359 |-0,03341
0.0 . [ B:im{ocna BPI‘COTa OOroBopeHHs pe3yabTaTiB JOCTiTKeHHs. [[opiBHSIH-
6) 0 0,2 0.4 0.6 0.8 1 HS (QaKTHYHHUX TaHWX 3aMipiB JAiaMeTpiB MOACITHHUX JICPEB

Puc. 1. opma cToBOYpiB Iyda 3BUUAHOTO: @) 3aI€XKHO Bij BUCO-
TH, 0) 3aJIE)KHO BiJI liaMeTpa

JlocBin MomenroBaHHs TBipHOI TOBEPXHI CBITYUTH, IIO
YKpaiHChKi BYEHi 37€0ibIIOr0 3aCTOCOBYBAIN IS I[LOTO
METOJl 30HAJIBHOI arnpoKCHMAllii Ta BiIHOCHO HpocTi (yH-
KUii (CTerneHeBi, MOKA3HUKOBI Ta MOJIHOMH Pi3HHUX MOpPSI-
KiB). Po3po0sieHi 3a KOopZOHOM MOJEIi TBIpHOI MOBEPXHI —
11e KOMIUIEKCHI alTOMeTpuyHi (YyHKI{, sIKi KOPEKTHO Bi100-
pakaroTe 30ir Aiamerpa Ha Pi3HHMX AUISIHKaX croBOypa. Y
HAIMX JOCHTIPKeHHX (Tab. 2) mpoaHani3yBajiu ABiI Mare-
MaTH4Hi MOZENI, 10 MIMPOKO anpoOyBaIM Ha IPAKTHUII Pi3-
Hi BueHi 3a kopgoHoM (Kozak, 1988; Newnham, 1992).

Tao6us. 2. MatemaTnuHi MojeJi TBipHoi moBepxHi
Ne piB-
HAHHA

ABTOD, piK MaremaruyHuii Bupa3 Mozei'

d, :d.X(ﬂ0+a](z—l)+a3-exp(a3-z)) .

s

R. Newnham,

1992 X=(h=h)/(h-13); z=h/h. (3
24y . 4
A Kozak, |4, - ao-d”‘~a§’-X(b'T+bz In(z+0.001)+b3/z +byexp(z)+bs hJ ;
1988

X =(U=hi/h)/ (1=~J0,1225); z=h;/ h . (4)

osicHenns: | d; — niameTp cToBOypa Ha BHCOTI /j;; d — -
ametp croBOypa Ha BucoTi 1,30 M; s — 3araipHa BHCOTa CTOB-
0ypa; a, b — mapameTpu.

Jia momryky mapamerpiB piBHSHHSA (3) iCHye MOXIIH-
BiCcTh aHaJIi3y 30iry cToBOYpiB y BIJHOCHIN cHCTEMi KOOp-
nmuHaT. Tak, giamerp Ha BUCOTI rpyaeit (d) Bxoquts y ¢op-
MYyJy JiHIHHO, TOMY, IEPEHICIIN HOro B JIiBY YacTHHY, OT-
pUMaeMO MaTeMaTHYHY MOJENb JUIS BiJIHOCHOTO JiameTpa
d;/d. OCKiTbKY MIHIIUBICTh BITHOCHUX JiaMETPiB, BCTAHOB-
JICHUX Ha BiJHOCHUX BHCOTaX, BUABISIETHCS MEHIIOIO Bif
a0COJIIOTHUX, 3'SIBIISIIOTHCSI MEPEIyMOBU JUIS ITiBUILICHHS
3arajgbpHOi TOUHOCTI anpokcuManii. ITin0ip mapamerpiB ma-
TeMaTUYHOI Mozei (4) BUKOHYBaU U aOCOIOTHHUX 3HA-
YeHb JiaMEeTPiB i BUCOTH CTOBOYpIB ay0a.

[Ipencrapneni y Tabi. 2 MareMaTHIHI MOJEII — L€ TIO-
Ka3HHUKOBO-CTENICHEBI pPIBHAHHSA, TOOTO PpIBHSIHHS HEJi-

3 pe3yJabTaTaMM IXHBOI OL[IHKH 32 MaTeMaTHYHIMHU MOJIEJISI-
MU TBipHOI NoBepxHi rpadiyHo BigoOpaskeHO Ha pHC. 2.
BianoBigHO 10 Omep’kaHOrO MPOTHO3Y TBIpHI CTOBOYpIB
ny6a, 3rimHo 3 piBHAHHAM (3), MPHOIM3HO 1O BiI3HAYKU
10-12 M menm 30DKUCTI, Hixk 3a Moxeiutio (4). s monens
TaKOXX MPOTHO3YE OUTBIIMI 30ir CTOBOYpIB B OKOPEHKY.
®opma cToBOYpIB Y BepXHiil 4acTHHI 3a ofep >KaHUMH piB-
HSHHSMH NIPAKTUYHO HE BiJpi3HA€ThCA. BpaxoByroun mo-
JIOHICTH ONMpanbOBaHUX MAaTEMAaTHYHUX MOJEINEH, IPYHTOB-
Hillll BUCHOBKM MPO iXHIO TOYHICTH OTPUMAHO Ha OCHOBI
CTaTUCTUYHOTO aHAJIi3y.

Hacamnepen mnst OIHKM aJeKBaTHOCTI PO3POOJICHHX
MaTeMaTHYHUX MOJIeNIe OOYMCIICHO HHU3KY IOKa3HHKIB
TOYHOCTI amnpokcuManii. BoHM XapakTepu3yloTh CTYIiHb
BiIMIOBITHOCTI 3MOJETHOBAHUX 1 (PAKTHUIHWX 3HAYCHH i-
aMeTpiB y KOpi Ui BiJI3HA4YOK, 3a SIKUMH OOMIipIOBAIIN
CTOBOYpH MOJICTIBHUX JA€peB (110 CepenuHi JIBOMETPOBHX
CeKIIil), a IXHI 3HAYCHHS HABEIH B TaOII. 4:

® cucTeMaTHYHa MOXHOKa:

n
2 (Pi=vi)s (%)
® cucTeMaTU4YHa BiIIHOCHa HOXI/IGKa:
12—y
W ==32"2.100%; (6)
no-1 i
o aGCOJIIOTHa HOXI/IGKa:
1o,
jul == 2|5 = wl; (7)
n o
o CTaH,IIapTHa HOXI/IGKa MOICIITFOBAHHS .

Z?:I()A’i _yi)2 .

n—k-1 ’

S =

®)
® xoe(illieHT neTepMiHarii:
n A 2
r2oy 2mUi=n)

— )
(i)
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ne: y; — (akTHyHe 3HaYCHHS JiaMeTpa, CM; J; — PO3paxyH-
KOBE 3HA4YEHHS JliaMeTpa, cM; y — cepeaHe (paKkTUuHE 3Ha-

YCeHHS JiaMeTpPa, CM; 7 — KUTBKICTh CIIOCTEPEKEHbB; k — KiJTh-
KiCTh HE3JIC)KHUX 3MIHHUX Y MaTeMaTu4Hiil Moaedti.

°  (axTHdHI KaHi

------- d=20cM, h=20 M [ |

-=—=--d=40cM,h=25m | |
— —=d=60cM,h=30M

o~
<
¥ <
- t—‘&i
~ _ o
N e~
< "

a) R?Newnham 3)
9 $

25 Bucora,m 30

0
80
= B

°  (aKTHIHI naHi

------- d=20 cM, h=20 M [|
-=-=--d=40cm,h=25m | |
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.~ _o
~ 0
T
- \&\w
= g
~
~ 4 ~N°
~

6) A.0 Kozak (4)

25 Bucora,m 30

Puc. 2. ®akrnuni Ta 3MozeIb0BaHI 3HAUCHHS JllaMeTpiB CTOBOYPIB My0a 3BHUAIHOTO 3aI€KHO BiJl BUCOTH CTOBOYPIB

VY Hammx AOCHHKEHHSIX NpHAMaocs k =3, OCKUIBKH
SK apryMeHTH 0 MoOjeseil TBipHOi MOBEpXHi CTOBOYpiB
BXO/IATh TPH 3MiHHI: JiaMeTp Ha BUCOTI IpyJeH, 3arajbHa
BHCOTA Ta BUCOTA [~TOi TOYKU Ha CTOBOYPi.

Tao6.. 4. OuiHKH MOKA3HUKIB TOYHOCTI MATEMATHYHHUX MOJeJIeit

Cra- 3HAUCHHS CTATUCTHKY 3a TPYIIO0 AIaMETPIB Ta PiBHIHHIM
THCTH- 20-28 cm 32-40 cm 44-64 cm
Ka R. Newn| A. Ko- |R. Newn| A. Ko- |R. Newn| A. Ko-
ham (3) | zak (4) | ham (3) | zak (4) | ham (3) | zak (4)
u,cm | 0,06 0,00 0,03 -0,03 0,02 -0,04
u% 1,4 1,0 1,8 1,2 1,7 0,9
lul,em| 1,03 0,94 1,45 1,38 2,18 2,15
S, CM 1,52 1,40 2,11 2,02 3,19 3,21
R’ 0,972 | 0,977 | 0,973 | 0,975 0,967 | 0,967

Bukonanuii aHaii3 CBiUNTh, 10 CUCTEMATHYHA IIOXUO-
Ka (u) s 00ox Mojenel HaOmmkaeTbes 10 Hyisl. Cucre-
MaTH4Ha BiJJHOCHa MoxnOka (# %) Aemo MeHma 11 Mojie-
mi A. Kozak (4), xoua 3a abcomotHoto (|u|) Ta cranmap-
THOIO (§) TOXUOKaMH MOZIETIOBAHHS 000X MAalOTh HE3HAYHI
BiIMIHHOCTi. AHAJIOTi9HO, HE3HAYHI BiJMiHHOCTI CITOCTEPi-
raeMo s KoedillieHTa MHOXHHHOI JeTepMiHAIlT — IS
000x MoJeneli oro 3HaYCHHS ONHM3bKE 10 OJUHMUIIL Ta BKa-
3y€ Ha JIOCTaTHIO TOYHICTH PiBHSHPB 3arajioM. 3a ob4wmcie-
HUMH CTaTUCTHKaMH MOXXHA 3pOOMTH BHCHOBOK, IO BCi
MOJIEJTII MAIOTh JIOCTaTHIO TOYHICTH ITPOTHO3YBAaHHS 3MiHH
niameTpa cTroBOypa 3 BUCOTORO.

Ha nactynmHOMYy etami nepeBipku SIKOCTI piBHSHB TBip-
HOI MOBEPXHI IIPOaHANI3yBaJM PO3MOIUI 3aJIMIIKIB MOje-
JMOBaHHS. BimoMo, 1o Uit afeKBaTHAX MOJENEH BiJICYTHS
aBTOKOPEIIAIIS 3aJUINKIB, iXHS BEJIMYMHA HE 3aJICKUTH BiJl
3MIHHHUX, a PO3IO/iJ a0COTIOTHUX BEIHMYNH HAOIIKAETHCS
mo HopMmanbHOTO (Nikitin & Shvidenko, 1978). ocraTHe
YSIBJICHHS TIPO 3aJIEKHICTh 3aJIMIIKIB BiJl YNHHHKIB PiBHSH-
HS MOXKHA OJIepKaTH 3a rpadikamu, Ha SKUX BEIUYHHA a0-
COJIIOTHUX BIJXWICHb 3a JAIaMETPOM BiloOpakeHa Biamo-
BiTHO J0 BiJTHOCHHUX 3HA4YEeHb BHUCOTH CTOBOYypiB (4;//1). Ha

OCHOBI ITHOT'O MPOSIBIISIETHCS 3B'SI30K 3ATUINKIB MOJICITIOBAH-
HS OJTHOYACHO BiJ HE3aJC)KHUX 3MiHHUX (JiaMeTpa Ha BU-
COTI TPY/IEH, 3aralbHOI BUCOTH CTOBOYpa, BUCOTH i-TOI TOY-
KM Ha cTOBOYpI) Ta 3aJeXHOI 3MiHHOI (Aiamerpa i-Toi ToY-
K1) piBHSHHA. {15 npuKiany, Ha puc. 3 300pakeHo po3mo-
M 3aJIAIIKIB MOJCTIOBAHHS JUIsI CTOBOYPIB 3aBTOBIIKA
32-40 cMm.

12
° o ° o
9
=
0‘6% o o
E°E CX
: B
=
0 5 g n
%0 E
3 & %?Oobag:o 6*6
8 ° °o o "<>Q 0%&0°
-6 - a0
. o
-9 T T T 2

.0 0.2 0:4 0.6 0.8 1.0
a) R. Newnham (3),32-40cm Bimtocna sucota

9+ T T T

0.0 02 0.6 0.3 10
6) A. Kozak (4),32-40cm Bimrocna sncota
Puc. 3. 3anmmiky piBHSIHB TBIpHOI HOBEPXHI CTOBOYPIB y0a 3aex-
HO BiJ BITHOCHOI BUCOTH (CYIIIJIFHOIO JIIHIEO BiTOOpa)XeHO JIOKAIb-

HO 3BaXXCHE 3I‘J'IaII)KyBaHH$I)
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I'paciunanii aHami3 10BiB, 10 MO OCI OPAMHAT 3AJUIIKH
000X MoJierelt ISt BCiX TpyH JiaMeTpiB pO3NOAiTIeH] piBHO-
MipHO, TOOTO OAATHI Ta BiJ'€MHI 3HAYCHHS KOMIICHCYIOTh
omuH oxHoro. lle migTBep/UKYe 3HAUCHHS CHCTEMATHYHOL
noxuOku (u), sika HaOIKAaeThCs O HyJsS. 3a BiIHOCHOIO
BHCOTOIO JUIS BCIX MOJIEJICH ITPOCIIiAKOBYETHCS 301IbIICHHS
a0COJIIOTHOI BEJTMYMHY 3AJIMIIKIB, 10 MOSCHIOEMO NPUPO.I-
HOIO MIHJIMBICTIO JliaMeTpiB Y BEPXIiBIi cTOBOYypa.

[Micns mOKIIATHOTO MOCHTIHKEHHS pPHC. 3 TIOMITHO, IO
Jutst Mozeni (3) y HWKHIN 4acTHHI CTOBOYpa HMPOCTEXKYEMO
XapaKkTepHy TEHJCHIII0 PO3IOALTY 3alIMIIKIB (TI0O3HaYEeHA
Ha TpadiKy JIiHI€), 10 MOXKE CBIIYUTH IPO IXHIO aBTOKO-
pensinito, ToOTO 3B'SI30K 31 3HAYEHHSIMHU BIATYKY, SKHH BH-
HHUKa€ BHACIIJOK JIaroBOi 3aI€KHOCTI 3HaY€Hb BUIIAJKOBOL
BEIMYMHM B PI3HUX criocTepexeHHsAX. OHI€I0 3 NpUYUH
IILOT0 MO’KE OYTH BIJICYTHICTD y MOJIeJIi BArOMOTO YMHHHUKA
abo HerpaBWIbHUNA BHOIp (OpMHU 3B'A3KY. 3 AEIKOI0 TOY-
HICTIO OLIHUTH CTYMiHb aBTOKOPEJALI] MOXIIMBO 3a JIONO-
Mororo d-kputepito Jlap6ina-Yorcona (Johnston, 1980),
SIKHH pO3paxoBYEMO 3a (OPMYIIO0

d= Z?:Z(ei _ ei*1)2
2l
Jie: 1 — KUIBKICTh CIOCTEpEXEHb, e; — BIAXWICHHS (3aJIH-
II0K) (DaKTUYHOTO 3HAYECHHS JiaMeTpa y i-Tii TOYIi CTOB-
Oypa BiJ po3paxyHKOBOTO.

SIKmo y 3aiMIKkax iCHye IOBHA ITO3UTHBHA aBTOKOPEJIS-
uist, To d = 0, mpy MOBHI# Bix'eMHil aBrokopersii d = 4 1
SIKIIIO aBTOKOpeJsilis BiacyTHs, To d = 2. Jlyisa 3amaHOrO
YHCIIa CIIOCTEPEKEHb /1, YMCIIAa HE3aIEKHUX 3MIHHHUX k Y
PIBHSHHI perpecii Ta piBHS 3HAUYIIOCTI ¢ ICHYIOTh KpUTHY-
HI 3Ha4YeHHSA d; Ta dy. Lli 3HAYeHHSA MOIUISIOTH YUCIIOBUI
Biapi3ok [0; 4] Ha I'sATh IPOMIXKKIB. Y pa3si nomaganHs dax-
TUYHOTO 3HA4YeHHs d y TOW UM iHIIMH MPOMDKOK, Tirmore3a
po BiacyTHICTH aBTOKOpemsuii: [0; d] — cnpocToByeThCs
(HasBHICTh JTOAATHOI aBTOKOpenswii), [d;; dy] — 30Ha He-
BH3HAYCHOCTI (HEMA€E MiACTaB Hi MiATBEPIUTH, Hi BiIXIITH-
TH TinoTe3y), [dy; 4-dy] — minrBepmkyetses, [4-dy; 4-d;] —
30Ha HEBU3HA4YEHOCTI, [4-;; 4] — cnpocToByeThCs (HasB-
HICTB BiJ'€eMHOI aBTOKOpeIsLii). OCKUIBKH iCHYIOTH JBi 30-
HHU HEeBHM3HA4eHoCTi, kpurepiit lapbina-YorcoHa nae moc-
TOBIpHI PE3yJAbTAaTH TUIBKU JUISl BEJIMKHUX 32 00CATOM BHOI-
pok (n > 30). 3i 30iNbNICHHSAM 1, KPUTHYHI 3HAYCHHS d; Ta
dy HaOMKAIOTHCS OAMH J0 OJHOTO, a 30HW HEBU3HAYEHOC-
Ti CKOPOUYIOTBCSL.

Tect aBTOKOpENALIl 3aIMIIKIB MOJENCH 3a KpUTEpieM
Jlapbina-YorcoHa poBeieHO Ul HIKHBOI YaCTHHU CTOB-
oypa (0-0,54), ne ii HaiOibI TOMiTHO. [{)1s1 1IBOTO YyCepen-
HEHO 3HAYEeHHS 3AJIMIIKIB MOJEIIOBAHHS 3a BHCOTOIO i3
rpamamiero uepe3 0,014. 3a ¢popmynoro (10), ans orpuma-
HOTO Py CepelHiX 3HaueHb, pO3paxyBan (aKTHUHI 3HA-
yeHHA d, a 3a TaOmuismu posmoxairy (Johnston, 1980)
3HAWIUIN KPUTHYHI 3HaYeHHS d Ta dy (U1 piBHS 3HAUY-
mocti a = 0,05). ¥V 1abn. 5 HaBenu pe3yabTaTH 00UHCIICHD
Ta 30HM, y SKi NONaJafoTh (JaKTHYHI 3HAYeHHS d. AHaJi3y-
F0YM JaHi Ii€l TaOIuIi, rinoTe3a mpo BiJICYTHICTH aBTOKO-
pensimii 3aymmkiB (3a piBHA 3Hauymiocti 0,05) mixrsep-
JokyeTbes Uit moneni A. Kozak (4) y Beix rpymax, a juis
R. Newnham (3) — Tineku mmst rpynu giamerpis 20-28 cm.
®opmy po3noiny aOCOMIOTHUX BEIWYHMH 3IMIIKIB MOJE-
JIIOBaHHS OLIHWJIM 3a Jornomororo rpagikis. Ha puc. 4, s
HAOYHOCTI, HAaBEJIW DPO3MOAUIM JUIA TPYIH AiaMeTpiB 44-
64 cm.

; (10)

Taoua. 5. Pe3yJbTaTn TecTy aBTOKOpeIsinii 3auIIKIB Moaestei
TBipHOI NoBepxHi cToBOYPiB Ay0a 3a KpUTepieM
Jlap6ina-Yorcona

3HauCHHS KPUTHYHUX Ta (GAKTHIHOTO KPUTEPII0
3a pIBHAHHSAM Ta rPYyNOI0 JiaMeTpiB
PiBHsiHHS Aoxat- 30Ha HE- BLACYT-
HAAR g psmave- | dy |To 24 -4y,
TOKOpe- HOCT TOKOpe-
TS it
20-28 cMm
R.Newnham (3)[ — - 1,974
A Kozak (@) —1,399 — 1,603 2022 2,397
32-40 cm
R. Newnham _ _
3) 1,037 1,430 1,615 2,385
A. Kozak (4) - - 1,858
44-64 cm
R. Newnham (3)| 0,928 - -
2 1,436 1,618 2,382
A. Kozak (4) — ’ — ’ 1,866 |’

Hageneni rpadixu (nuB. puc. 4) 1aloTh IiACTaBH CTBEP-
JOKYBaTH, IO PO3MOALT BiIXWICHb s Mojeni (4) Hai-
6inpI HaOmmkeHuit 10 HopmanbHOro. [l mozeni (3) rpa-
¢ik (puc. 4,a) Mae BUpa)KeHY TOCTPOBEPIIMHHICTH Ta HECH-
METPHYHICTh Ha KPasiX pO3MOJILTY.
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Puc. 4. Po3nonin 3anumikiB Mozenei TBIpHOI ITOBEpXHi CTOBOYpIB
y6a

[IpoBeneHuii aHami3 MaTeMaTHYHUX MOJENEH TBIPHOL
MOBEpXHi CTOBOYpiB ayda 3a TOYHICTIO Ta aJEKBATHICTIO
o0rpynTOoBYe 3acrocyBanHs piBHAHHS A. Kozak (4) mmst 00-
YHUCIIEHHS 00'€éMy Ta MOJAJIBIIOrO PO3POOIIEHHS HOpMAaTH-
BiB PO3MIPHO-SIKICHOI CTPYKTYpH JICPEBUHU.

BucnoBku. Ha ocHOBI BUKOHAaHHMX JOCTIUKEHb MOXKHA
3pOOWTH TPH OCHOBHHX BHCHOBKH, IO BU3HAYAIOTh 0CO0-
JIMBOCTI MOAEIOBaHHA (hopMH CTOBOYpIB epeB 1yda 3BH-
Y4alHOTO.

1. 3a anami3oM cepenHix KoedimieHTIB (OPMU BHSABICHO Bif-
MIHHICTE ¥ (opMi cTOBOYpIB qyOa pi3HHUX IPYI AiaMeTpiB.
CraTHCTHYHA OI[iHKAa 3a JIOIIOMOTOI0 #-TecTy, Ha 5 Yo-My
PiBHI 3HAYUYIIOCTI, MATBEP A HASBHICTD IEBHUX BiJMiH-
HOCTeH. 3a BUCOTOIO (PO3psIIaMH BHCOT) 3HAUYIIOI BiAMIH-
HOCTI He BUsBIEHO. MOJIEIOBaHHs TBIpHOI IMOBEPXHi J10-
L{IJIbHO BUKOHYBATH HE3aJIEKHO Bijl BUCOTH, ajle 3a Ipyma-
MM JiaMeTpiB.
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2. Maremarnuni mozem A. Kozak (4) ta R. Newnham (3),
OIpamboBaHi 3a TPbOMa TIpPYIaMH HiaMeTpiB CTOBOYDIB,
3aCBIUIUIM JTOCHTH BHCOKY TOUYHICTH (CHCTEMAaTHYHA IO-
xnbka cranoButh 0,9-1,7 %). OnepxkaHi pIBHSHHS JUIS
BCTaHOBJICHHX TPYII JiaMeTpiB 31aTHI e(eKTHBHO BimoOpa-
&KaTH 30ir cToBOYpIB pi3HOI popMH.

3. OmiHKa aJeKBaTHOCTI Ja€ MiACTaBU CTBEPKYBaTH, IO Ce-
pen pO3TIAHYTHX TOYHIIIOK BUSBIIACS MaTeMaTHYHa MO-
nenb A. Kozak (4). Lo ¢yHKIiO IOIMIIBHO 3acTOCyBaTH
JUISL TIOJAJIBIIOr0 MOJIEIIOBAHHS PO3MipHO-SIKICHOI CTPYK-
TypH cToBOYpIB Jry0a 3BHUaifHOTO.
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SOME PECULIARITIES OF STEM TAPER MODELLING OF COMMON OAK TREES

The paper summarizes the experience of tree stem form investigation; therefore we can draw the conclusion that mathematical
modelling of stem profiles overperforms alternative methods for analysing stem taper. Based on the study material collected in oak
stands of Dnieper Right-bank Forest-Steppe of Ukraine on 17 temporally sample plots, the relationship of common oak (Quercus ro-
bur L.) tree stem form with tree height and diameter at 1.3 m has been studied. We have conducted both graphical and statistical
analyses of Schiffel's form quotients in dependence on tree heights and diameters at breast height. Visual inspection of stem profiles
and #-test at 5 % significance level have pointed to high variation of stem form for trees having different diameters. Inside height
classes differences in taper has not been revealed. Thus, it substantiated the necessity of stem taper modelling of common oak trees
regardless of tree height but for three diameter classes such as 20-28 cm, 32-40 cm, and 44-64 cm. As a model of stem taper, we have
tested two variable-exponent equations by A. Kozak (1988) and R. Newnham (1992). The models were fitted to the test data repre-
senting stem measurements of 171 model trees of oak. We have used a n/s (nonlinear least-square regression) algorithm for R to get
estimates of parameters. The R. Newnham (1992) function was fitted using relative diameter and height values while A. Ko-
zak (1988) — absolute ones. Totally, we have developed six taper equations (two models for three diameter classes). The systematical
error of both types of equations has been revealed to be nearly equal to zero (0.9-1.7 %) that allowed us to adopt them as appropriate
models of stem taper for established diameter classes. The developed models predict diameters of oak tree stems at any height with
high accuracy and have small standard error of 1.5-3.2 cm. We have analysed the distributions of residuals of models in dependence
of relative tree height and revealed the autocorrelation of residuals of R. Newnham (1992) equation which has also been proved by
Durbin-Watson test at 5 % significance level. The test has not indicated the presence of autocorrelation of residuals of A. Ko-
zak (1988) model for any diameter classes of oak trees. As a result, we have adopted A. Kozak (1988) equation as a mathematical
model of stem taper and would recommend it for estimation of total and merchantable volume of the oak trees.
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