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AxkmyanbHocmb uccrie008aHusi c8s3aHa C NPUOPUMEMHbIM BHUMaHUEM 2ocydapcmea K UCNOoIb308aHUI0 fleca 8 Ka4ecmee 21agHo20
80CNpou38o0UMO20 hpupoOHo20 pecypca Poccuu.

Lenb: aHanu3 croxuguwezocsi npoCmMpPaHCMBEHH020 OeNeHUs 3eMefTb 11ECH020 (hoHAa.

O6BbexkmbI: 3emu ecHo2o ¢hoHda Tomckoll obacmu, pa3bumsie Ha palioHbl, TECHUYECMBa U y4acmKosbIe IeCHUYecmea no npuHyuny
MpexypoBHEeB020 Uepapxu4eckozo deneHus

Memodsbi: abcmpakmHo-noaudeckul, aHanumuyeckuti U Mamemamuy4ecko2o ModenupogaHus. Pabodas eunome3a npednonazaem, 4mo
nnowads NECHbIX y4yacmKos 3agucum om 3HayeHuss eAuHUUbI Macwmaba no CmeneHHOMY 3aKoHy, a KoaghchuyueHm npu nozapucgpme
¢hyHKyUU ompaxaem Ouana3oH U3MeHeHUs MacwmabHol pasmepHocmu. Bnepebie ucnonb3ogaHa npobrnema U3MeHsoWeeocs Mac-
wmaba npuMeHUMesbHO K aHanu3y 3emieycmpolicmea IecHUYecms.

Pe3ynbmamel. V3y4eHa uepapxudeckasi cmpykmypa meppumopuanbHo20 deneHus 3emenb 1ecHo20 (hoHOa. B yenom ninowadu ydacm-
KoebIx necHuyecme Tomckol obrmacmu meHaomes 8 npedenax 282-2332087 ea. O0HohakmopHbIl QUCnepCUOHHBIU aHanu3 nnowadel
nokaseigaem Hu3kyto, meHee 1 %, 8eposimHocmb Hynegol eunomesbi. TocmpoerHbil Ha cnedyrouiem smane uccnedogaHusi npogusb
XKenamernbHOCMU 8bISBUI KpUMUYECKOe 3HayeHue cpedHell nowadu, pasHoli 71255 ea, komopomy y4acmku coomeemcmeyrom ¢ 8epo-
AmHocmeio 63 %. 3akoHomepHocmu pacnpedeneHusi cymmapHol ninouwadu 11ecog no ecHu4ecmsam omnu4amcesi Om HOpMarbHO20.
Ee zeHepanbHoe cpedHee 3HadeHue paeHo 175000 2a, nnowadu xeoliHbIx 1ecog no necHudecmeam — 6000 2a, MUCMBEHHbIX 1€C08 —
11000 2a. B yenom nnowadu xeoliHbIX 1ecos no necHudecmsam He npesbiwatom 8000 2a, nucmeeHHbIx cocpedomoyeHnl 8 duana3oHe
4000~10000 u 16000-20000 2a. Takxe HeoOHOPOOHO pacnpedesneHue 3anaca OpesecuHbl. CymmapHas nnowads 1ecos no fecHuYe-
cmeam pacnpedeneHa HepasHOMEPHO, ee pacnpedeneHue 6n1u3ko K noeHopmansHol modenu. Haubonbwee yucno nnowadell necHu-
yecms cocpedomoyeHo 8 uHmepsane 0o 15 meic. 2a. OueHb pedko ecmpeyaromes KpynHbie yyacmku (6onee 30 meic. 2a). Bbicoka
¢hpaemeHmapHocmb XeoUHbIX necos. ModanbHbili pasmep ydacmka cocmagnsem om 08yx 00 Yembipex mbicay 2ekmapos. KpynHbie
maccugb! nieca ecmpedatomesi 0ocmamoyHo pedko. PacnpedeneHue nnowadell MUCMBEHHbIX 1608 NoaumodarnsHo u pa3densemces Ha
mpu yacmu: o 2 mbic. 2a, 4-120 mbic. 2a, 14-20 mbic. 2a, YmO yKa3bigaem Ha Hanuyue 1eco8 ManbIx U cpeOHuXx niowadel, a makxe
KpynHbIx fecHbIx maccueos. OOUH maccus fieca 0mHOCUMCS K o4eHb kpynHomy (6onee 32 meic. 2a). CymmapHbil 3anac OpesecuHb co-
cpedomoyeH 8 uHmepsarne om 0 do 2000 m3. ModanbHoe 3HayeHue pacnonazaemcs 8 uHmepsane om 1500 0o 2000 m3. OmmeyeH UH-
mepeasn 3000-3500 m3. B eQuHUYHBIX Cryyasix ebisefieHbl O4eHb 8bICOKUE 3anackl dpesecutbl (5500 m3). 3anac pesecuUHb! IUCMBEHHbIX
11ec08, Kak U 8 cryyae ¢ nnowadamu, nonumodaneH. Beidensemes MoOasbHbIl UHMEPBal ¢ 04eHb HU3KUM 3anacom ApegecuHbl — no-
psidka 200-400 m3. Pedku cnyyau cpedHezo 3anaca om 2000 do 3600 m3. YcmaHosneHa nio2apugpMuyeckas 3agucumocms niowaou
necHu4ecmea om nopsiokogo2o Homepa ebidena 8 ynopsidoyeHHoU no ybbigaHuro nnowadu nocnedosamenbHocmu necHudecms. Koag-
¢huyueHm npu nozapughme 3asucum om 2pynnbl necHu4ecms (o4eHb 6onbuwiue, bonbuiue, cpedHue, Manble). AHanozu4Has 3aKoHOMep-
HOCMb noka3aHa Ons y4acmKo8bIX JIECHUYECMS. YCMaHOBIEHO S8HOe HapyweHUe uepapxuu npocmpaHCMeeHHo20 0efleHus npu ebioe-
JIEHUU MarbIX lecHU4ecms, 0bBACHUMOE 3KOHOMUYECKOU npuyuHol. Mepapxudyeckull aHamus cmpykmypsl ecmecmeeHHoU agpeaayuu
niecHu4Yecme no niowadu nokasasn Hanuyue NSMmu e10XeHHbIX yposHel He0OHOPOOHOCMU U, COOMBEMCMBEHHO, NSIMU 2pynn Knacmepos.
B 3agucumocmu om yposHsi pa30esieHus 8 KacmepHOM aHaiu3e ebi0ensomes 0eesimp uepapXudeckux yposHel nnowadHbix pasmepos
JlecHUYecme, a yposeHb Ux pasdenia nponopyuoHasneH Macuwmaby — yem MeHblie, mem KpynHee macwmab uccnedosaHust. 3mo domkHO
ompaxambCsi 8 UHGhopMayuu 0 cocmosiHuu necHuyecms knacmepos C1-C3 (oueHb kpynHbie u kpynHele) u C4, C5 (cpedHe- u mesnko-
pa3mepHble) 0151 8bIpabomKU 3gheheKMUSHBIX yNPaseHYeCcKuX peweHuU.

Knroyeenie crnosa:
TlecHoli hoHd, MAUP, necHuuecmea, ninowadb, uepapxuyeckoe deneHue.

BBeeneHue VcroitunBoe Jiecomonb30BaHWE MpEArnoyaraeT Hc-

AKTyaﬂBHOCTL TEMbl HUCCJIEHAOBAHMUSA OINPEACIACTCA TOJIE30BAHKE JIECOB M JIECHBIX TUIOMIAACH crmoco0aMu 1

LEHHOCTBIO JIECA Kak OCHOBHOIO BOCIPOM3BOAMMOro  MHTCHCHBHOCTBIO [2], koTOpbIe B MONHOW Mepe obecre-
npupoaHoro pecypca Poccun [1]. YUBAIOT COXPaHEHHE OWOJOTHYECKOTO pPasHOOOpasus,
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KU3HECTIOCOOHOCTH, MPOIYKTUBHOCTH U CIIOCOOHOCTH K
camMoB0300HOBIeHHIO [3]. OCcHOBOM OCBOEHHs JiecoB [4],
UX OXpaHbl [5] ¥ OIEHKH [6] ABIAETCS JECHOE TLIAHUPO-
BaHue. [Ipu ero mpoBeCHNHN YYHTHIBAIOT KOMIUIEKC Ma-
PaMeTpoB, B TEPBYIO 04epeslb, OCOOEHHOCTh CTPYKTYPHI
Jeca ¥ JIeCOPacTUTENbHbIE YCIOBHS; TEPCIEKTUBBI pa3-
BUTHS MHQPACTPYKTYpHl TIPH HENPEPHIBHOM MONB30BA-
HUU JPEBECHHON M 3KOHOMHYECKYIO JOCTYIHOCTB Jec-
HBIX pecypcoB [7].

B JlecHoM Konekce mpexycMOTPEHBI YEThIPE YPOBHS
JIECHOTO TUIAHUPOBaHUS: (eaepanbHblil (rocyIapcTBEH-
Has WHBEHTApW3allis JIECOB), PETMOHANBHBIN (JIECHOH
wiaH cyObekta PO), necHnyecTBa nimu necomnapka (feco-
XO3SIHCTBEHHBIA pErnaMeHT) M JIECHOTO ydacTka, Iepe-
JQHHOTO B JIECONOJB30BaHHE (IPOEKT OCBOEHUS Jie-
cos) [8].

Hcnonp30Banue 1ecHOTO (hOHIA MPEATONaraeT MexKe-
BaHHE JIECHBIX 3€MeNb Ha KBAPTAJBI, YIACTKOBBIE M paii-
OHHbIe JlecHuuecTBa. [Ipu pasneneHuu 3TuX X03giCTBEH-
HBIX CJIMHHI] YYUTHIBAIOT HATNYKE ACHCTBYIOUINX H TIPO-
eKTUPYEMBIX 00BEKTOB HHPPACTPYKTYPHI JECOAOOBIIN
nepeBoodpabatku. CTPYKTypy NMpPOCTPAaHCTBEHHOM opra-
HU3AIWH JIECHBIX 3eMeJb YCTAHABIMBAIOT C YYETOM HX
30HUPOBAHUS TIO IIAHUPYEMOMY OCBOEHHMIO, BHAAM HcC-
TI0JIB30BaHUS 1 00BEMY BBIPYOAEMOH CIIENO JPEBECUHBI.

bazoBrle TPHHIWIEI TEPPHTOPHATBHOTO IUIAHAPOBA-
HUS JIECHOTO (pOHZA peraameHtupyer JlecoycTpouTens-
Hasi HHCTPYKIHA [9], KOTOpas OnpesienseT pasMep JIeCHO-
r0 KBapTana, CpefHUH pasMep JecOTAaKCALMOHHOTO BI-
Jena u T. . YUUTHIBAETCS KOMIUIEKC OpPraHW3allHOHHO-
TEXHHYECKHUX IIOKA3aTeNel, OTpaXkalomux (parMentap-
HOCTb JIECHOTO MAacCCHBA: MHHUMAIBHAS IUIOMANb CIIENO-
TO Jieca Cpeau MOJOJHSKA, HE TIOKPHITHIE JIECOM 3eMIIH;
HaJIMYKe JI0pOT, TPOCEK, CEHOKOCOB, JIMHUK DIEKTpOMe-
penad u Jpyrux HeJecHBIX 3eMellb, a TAKXKe HEUCIIONb3Y-
€MBIE 3eMITH.

JIns yaera JeCHBIX 3eMelb W MTPOBEICHHS TaKCAIOH-
HBIX ¥ JICCOXO3SHCTBEHHBIX pabOT IeCHOH (DOHJ JICCHH-
YyecTBa pa3Jie/IsioT Ha KBapTaikl, miomazso 25-3000 ra,
B 3aBHCHUMOCTH OT KaTeropuu jecos [10], kaxasiii nec-
HOIT KBapTal — Ha JIECOTAKCAIIOHHBIE BBIZICNBI, OTHOCH-
TENHHO OJHOPO/IHBIC O TIOYBEHHO-TPYHTOBBIM YCIOBHIM
MPOM3PACTaHUs, BO3PACTY M COCTaBY JIPEBECHOW PacTH-
TCJIbHOCTH.

Takoe mexeBaHue 3eMelb JTeCHOTO (hOHA MO3BONIET
TIPOBOAMTH B JIECHOM KBAapTaIe KOMILIEKC MEPONPHATUH
TI0 WCTIONB30BAHHIO, OXPAHE, 3aIIUTE H BOCTIPOM3BOACTBY
JIECOB B TIpe/ienax HOPMAaTUBHBIX omyckoB [11].

B MmexayHapoaHOW MpaKTHKE JECOMOIb30BaHUS IIH-
POKO HCTIONB3YIOT TE€OMH()OPMAIMOHHBIE CHCTEMBI, JH-
CTaHLMOHHOE 30HaupoBanue 3emiu [12, 13] u cratucru-
yeckuil aHanu3 jgaHHbIX. Oco0oe BHUMAaHHE YIENAIOT
HAJCKHOCTH monmydaemoil nH(opmanmu. Tak, B Epo-
neiickoM Coroze JUisi CPaBHUTENBHOTO aHANIW3a CHCTEM
TEPPUTOPUANILHOTO YIPABIEHUA M MPOCTPAHCTBEHHOTO
IUIAHUPOBAHKSA JIECHBIX 3€MENb MPUMEHSAIOT HCCIEI0Ba-
nue Ha ocxoBe meroga MAUP (Modifiable Areal Unit
Problem — mpoGnema usmenstiorerocs maciuraba) [14].
HccnenoBanus NpoXoJiT B paMKax MeEXKIyHapOIHOM
nporpamMel ESPON 2020 [15] u kacaroTcst Takux cep,
Kak kagactp [16], rpagoctpoutensctBo [17], cenbckoxo-
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31CTBeHHOE Tpou3BocTBO [18, 19], 31paBooxpanenue
[20-23], memorpadust [24], Typusm [25], sKomorHs
[26, 27] u mp.

Meron MAUP paspabotan B xo1e penieHus npooie-
Mbl arperandd JaHHbIX [28], BBI3BaHHOH crenupukon
IPOCTPAHCTBEHHOTO JIENEeHUs 3eMeNlb M MaclTaboM uc-
CIIeOBaHMS. Y CTAHOBJICHA 3aBHCHMOCTD CpeqHeapupme-
THYECKHX W CPEIHEKBAIPaTHYECKUX 3HAYEHHH Tapamer-
POB CHCTEMBI OT MacliTaba MccneoBaHusI U GOpMBI pas-
Ouenus 3emens [29]. [lpu3HaHue 4yBCTBUTEIBHOCTH pe-
3yIbTaTOB MPOCTPAHCTBEHHOTO aHANM3a K BHIOOpY efu-
HUI I3MEPEHNS IAHHBIX MMEET PELIafoniee 3HaUeHHe s
XapaKTepPUCTHKH TEPPUTOPHI ¢ MHHAMAIBLHBIM CMEIIe-
HUEM M T103BOJSET M30€raTh JOXHBIX B3aUMOCBA3eH M
TPOTUBOPEUYUBBIX PE3YIHTATOB.

EcrecTBeHHbIE POLIECCH B BU/IE BIOKEHHBIX LIUKIOB
HEOTHOPOAHOCTH ONpEIENAIOT SCTECTBEHHYIO HEepapXu-
YeCKYI0 CTPYKTYpy TeorpaudecKoro IpOCTPAaHCTBA.
Hanpumep, BeiiBneT-aHanu3 MOIIHOCTH BEPXHEro MOY-
BEHHOTo ropusoHTa TpaHuten [30] u xonebanuit Temme-
paTypsl TOBEPXHOCTHBIX CIIOEB BBIABWI HECKOIBKO
MEPAPXUIECKUX YPOBHEH CIOKHO YBSI3aHHEIX MEXKIY CO-
0ot BoiH [31], SBNSIOMMXCS TPUUYAHOM CIYyY4alHOCTH
M3y4aeMbIX SBJICHHH.

Yro kacaeTcs JI€coNnoIb30BaHus, CleIyeT UIMETh B BU-
Jy YHHKAIIBHOCTD JaHIA(THO-Teorpaduueckux, TeppH-
TOPHAIBHBIX M KOHOMHYECKHUX YCIOBHH, CIOXHUBIIHXCS
B PETHOHAX, KOTOPHIC BIHAIOT Ha TEPPUTOPHATBHOE Je-
JICHHE JIECHBIX 3eMelb I HX 3((EKTHBHOTO BOCIIPOU3-
BOJICTBA, OXpaHbl U 3amuThl [32]. COOTBETCTBEHHO, YHHU-
KalbHBl HepapXmdecKas CTPYKTypa YIpPaBICHHS Ieco-
TIONTB30BAHAEM M PETHOHANBHOE TEPPUTOPUAILHOE JIere-
HHE 3eMelb JiecHoro (onma. MHOrOMacmTabHOCTh pas-
MEpOB CTPYKTYPHBIX EMHUIL JIECHOTO (OH/a 00yCIoBIIe-
Ha 00BEKTHBHBIMH M CTydailHeIMH (hakTopamu. OHa BHI-
3pIBaeT mospieHne mpodiaemMbl MAUP kak mcrouHmka
CTATHCTHYECKOH MOTPEITHOCTH, CIOCOOHOH CYIeCTBEHHO
BIIMATH HA PE3YJbTAThl IPOBEPKH CTATHCTHYECKUX THIIO-
TE3.

Llenpto pabOTH ABNAETCA AHANH3 3EMIEYCTPOHCTBA
JECHOTO (OHAA C YIETOM pa3JeNeHIs TEPPUTOPHH Ha 1Ba
YPOBHS YIPABJICHUS: KBAPTANH U yIaCTKOBBIC JIECHHYE-
CTBA.

Hayunas HOBH3HA 3aKiIOYaeTcs B pa3paboTke MeETo-
JAMYECKOTO TIOX0JAa K BBIABICHUIO HEPapXHUECcKOil
CTPYKTYPHI YIPaBIEHHS JIECOOIB30BAHAEM H arperamun
TPOCTPAHCTBEHHOH HHPOPMAIIHL.

B cratbe npoBeneH NPOCTPAaHCTBEHHBIH aBTOKOppe-
JSIIMOHHBIA aHANHU3 TEPPUTOPUATBHBIX MTAPAMETPOB Jiec-
Horo (oHza 11 ToKaza Bo3MoxkHOcTel BiusHus MAUP
Ha pe3y]bTaThl JIECONONb30BaHUA. PaccMOTpeHo mpo-
CTPAHCTBEHHOE COOTBETCTBHE JBYX YPOBHEH HMepapxuue-
CKO}l OpraHM3aIiy 3eMENb JECHOr0 (pOHIA — paoHHbIE
JIECHIYECTBA (TIEPBBIN YPOBEHB) M COCTABIAIONINE TEPPH-
TOPUIO JIECHUYECTBA (BTOPOii ypoBeHs) [33].

[IpakTHuecKuit CMBICI MCCIEIOBAHUS 3aKII0YAETCS B
CPaBHEHUM TPAJULUOHHOTO CTATHCTUYECKOTO MOJAXO0MA C
yuetoM 1 Oe3 yuera MAUP k clioxuBIneMycs pacmpese-
JICHHIO 3EMENBHBIX YYaCTKOB JIECHOTO (DOHAA pAa3HBIX
UepapX1uecKux ypoBHeH.
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Matepuanbi U MeTOANKM UCCnefoBaHMA

OOBEeKTOM HCCIEeOBAHHS CIYXaT 3eMIIM JIECHOTO
¢ouna Tomckoii obnactu (puc. 1), pa3butsle Ha aAMUHU-
CTpPaTUBHBIE PAOHBI, pAalOHHBIE U YYAaCTKOBBIE JIECHHUY -
CTBA M0 TIPUHIUITY TPEXyPOBHEBOTO HEPAPXUUECKOTO Jie-
nenus. [lpeaMer wWccienoBaHHWS — TNPOCTPAHCTBEHHBIC
XapaKTEPUCTUKU 75 YYaCTKOBBIX JIECHUYECTBA, PACIIONO-
KEHHBIX B 26 pallOHHBIX JIECHUYECTBAX U B 17 aqMUHHU-
cTpaTuBHBIX paiioHax Tomckoii obmacTu.

B KkauecTBe HCXOIHOTO MaTephaia WCIOMB30BaHbI JAHHbIE
caifra JlenapramenTa siecHoro xo3siicrBa Tomckoit oOnacty [34].

[TpoBesieH aHANKM3 JIETUTUMHOCTH TaKOTO TEPPUTOPH-
QJIBHOTO JIeJIEHHS M COOTHOIIEHUS UePapXHuecKUX YpOB-
Heil B 3aBucuMocté OT Macmtaba [33]. Hcnomns3oBan

UEepapXUYECKUH KIACTEpHBIl aHaNu3 IUIOMAACH JeCHU-
YEeCTB HA OCHOBE PacyueTa eBKINI0BOIO PACCTOSHHL.

[IpuMeHeH KOMIUIEKC METOJ0B, BKIIOYAIONIHHA ab-
CTPAKTHO-JIOTHYECKUH, aHANUTHYCCKUH, KapTorpadude-
CKMA W METOJ MaTeMaTH4ecKoro MOJETUPOBAHUSA
[35,36]. C momomuipto mporpaMMHOro makera Statistica
TPOBEPEHa BEPOATHOCTH HYJb-THIOTE3Bl O CIyYailHOM
XapakTepe TEePPUTOPUATBLHOTO NEICHHS IUIOMANeH jec-
HHYECTB, PACTIONIOKEHHBIX HA TeppUTOpUH ToMcKoi 00-
nactu. Pabouast rumotesa mpeamnonaraer, yto IIIOMAIb
JIECHBIX YYACTKOB 3aBHCUT OT 3HAYEHHS €IMHUIBI Mac-
mraba Mo CTENeHHOMY 3aKOHY, a KO3(QdHIMEHT TIpH JI0-
rapudme QYHKIME OTpaKaeT AWana3oH U3MEHEHUs Mac-
ITa0HOH Pa3MEPHOCTH.

Tabnuya 1. Ilpocmpancmeennoe Oenenue necHvix 3emens Tomckol obracmu

Table 1.  Spatial division of forest lands in the Tomsk region
AJIMUHUCTPATUBHBIN paiioH PaitonHOe 1ecHuuecTBO Y4acTKOBOE JIECHUYECTBO O6mast mioniazns, ra
Administrative district Regional forestry Local forestry Total area, ha
AJleKCaHAPOBCKUI AJleKcaHIpOBCKOE Anekcanposckoe/Alexandrovskoe 2332087
Alexandrovsky Alexandrovskoe Crpeskesckoe/Strezhevskoe 260587
Kapracoxckwuii/Kargasoksky Bacroranckoe /Vasyuganskoe Bacroranckoe/Vasyuganskoe 2983376
Karaiiruackoe/Kataiginskoe 676175
Maxkcumosipckoe/Maksimoyarskoe 523972
. Kiroksunckoe/Klyukvinskoe 286376
Bepxuexercinuii Bepxuexercxoe Jpyxunnuckoe/Druzhninskoe 891171
Verkhneketsky Verkhneketskoe JIucunuxckoe/Lisitsinskoe 1316889
Benosipckoe/Beloyarskoe 331660
Sropauackoe/Yagodninskoe 278958
N 3bipsiHckoe/Zyryanskoe 3bipsiHCKOE/Zyryanskoe 51047
3BIPSTHCKHIT
Zyryansky Kapracoxckoe Oxyneesckoe/Okuneevskoe 140529
Kargasokskoe Yepuarckoe/Cherdatskoe 66739
Bonbierpusckoe/Bolshegrivskoe 247639
Bepx-TriMckoe/Verkhne-Tymskoe 2325120
Kapracokckuii Kapracokckoe Kapracokckoe/Kargasokskoe 718345
Kargasoksky Kal;gasokskoe Hropossckoe/Nyurolskoe 582993
Tespusckoe/Tevrizskoe 602716
Tevckoe/ Tymskoe 270166
Ynxarckoe/Chizhapskoe 675818
AcuHoBckoe/Asinovskoe barypurckoe/Baturinskoe 27994
Kpusomennckoe/Krivosheinskoe Kpacnospckoe/Krasnoyarskoe 34393
. AcuHoBckoe/Asinovskoe barypurckoe/Baturinskoe 27994
MonmyaHoBCKUH
Molchanovsky Mouganosckoe/Molchanovskoe 136279
Cymsarckoe/Sulzatskoe 130703
MomuaHoBckoe v —
Molchanovskoe Cyiiruackoe/Suiginskoe 162503
EntsipeBckoe/Eltyrevskoe 728578
Hlynensckoe/Shudelskoe 533660
Vay-tOnsckoe/Ulu-Yulskoe Vay-1Onbckoe/Ulu-Yulskoe 60650
Tomcko-O6¢ckoe/ Tomsko-Obskoe 45962
KopHuiosckoe EropOchoe/Ego-rovskoe 124778
Kornilovskoe IMpukynsckoe/Prikulskoe 58401
Ceepo-Auraiickoe/Severo-Altayskoe 72779
Tomexuii . . Kopaunosckoe/Kornilovskoe 54355
Tomsky Kpusomennckoe/Krivosheinskoe Kpacnosipckoe/Krasnoyarskoe 58099
MopsikoBckoe/Moryakovskoe 38364
TumupsizeBckoe boroponckoe/Bogorodskoe 29752
Timiryazevskoe Temepunnckoe/Temerchinskoe 79798
Kanraiickoe/Kaltayskoe 96595
Tomckoe Boramesckoe/Bogashevskoe 34381
Tomskoe MexennnoBckoe/Mezheninovskoe 19230
[lerapckmit Ierapckoe/Shegarskoe 124903
Shegarsky Illerapexoe/Shegarskoe Vnoscroe/llovskoe 184986
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A/A

Pe3yanaTbI nccnegoBaHua u chy»qquMe

[IpenBapuTenpHbIl aHATH3 pa3MepoB, GopM H Teo-
rpagu4ecKoro MOJOKEHUS JIECHUYECTB MOKA3bIBAET, YTO
OChI0 CHMMETpPHH 110 OTHOLIEHHIO K (opMe BBHIAETOB 5B-
asercs peka O0b. C TpoABMXEHHWEM Ha CeBEpO-3amal,
3amajl ¥ BOCTOK 0T oOnactHoro 1entpa (r. ToMck) pasme-
PBI JIECHAYECTB YBEINYHUBAIOTCS, @ (JOPMA BHITATUBACTCSL.

B xone aHanmu3a BbIABIEHA HepapXuyeckas CTPyKTypa
TEPPUTOPUATIEHOTO JIENIEHUS 3eMellb JIeCHOro (oHna
(Tabn. 1). Tepputopun HEKOTOPBIX JIECHHYECTB PACIO-
JIOKEHBI 00 B OJHOM aMUHHICTPATHBHOM paiioHe, JIi-
00 cpasy B HECKOJBKHX. VIMeoTCs JTecHUdYecTBa ¢ 0OJb-
MM YHCIIOM JIecHBIX yuacTkoB (Kapracokckoe, Bepxue-
KeTcKoe U TUMHPS3eBCKOE) U C OTHUM—IBYMS y4acTKaMu
(Bacroranckoe, 3bIpsHCKOe, AleKcaHapoBckoe W Tom-
ckoe). CeBepHBIE IECHIUECTBA, HapuMep, Bactoranckoe
U ANIeKCaHIPOBCKOE, UMEIOT OOJBIIYIO IO b 3e€MENb,
HO TIOACJICHBI Ha OAMH—/IBA y4aCTKa B CBA3U C TPYAHOA0-
CTYITHOCTBIO ¥ 3200JI04YEHHOCTBIO TEPPUTOPHHL.

OnHO(aKTOPHBIA TUCTICPCHOHHBIA aHATM3 TUIOMIAICH
TI0Ka3bIBaeT HU3KYI0, MeHee 1 %, BepOsTHOCTD HyJEBOM TH-
note3sl. [IpoBepeHa apTepHATHBHAS THIIOTE32 O TOM, UTO
pacrpesienieHie IUIOMaed M0 Yy4YacTKaM JIECHAYECTB HE
ciy4aitHo. M3ydeH pacueTHbId 00beM U3BATHS APEBECHHBI
TI0 JIECHHUECTBY KaK (paKTOp, YIUTHIBAEMBIH TPH pa3OneHNN
Tepputopun. [lokazana HEOTHOPOTHOCT PACTIPEAEICHNS TI0
BCEM M3YYEHHBIM mapameTpam (puc. 2). CpemHss miommaib
JIECHUYECTBA C BEPOSATHOCTBIO 63 % paBHa 71255 ra.

Pacnpenenenre 4acToThl BCTPEYAEMOCTH 3HAYEHHH
CYMMAapHOH IUTOIIAIN JIECOB B JIECHHYCCTBE 3HAYMTEIHHO
OTJIMYAETCsl OT HOPMATIBHOTO pactpenencHus (puc. 2, A).
CpenHee 3Ha4eHHE CyMMapHOM TIIOIIA/H JIECOB COCTABIIS-
et 175000 ra; mromanu tecanuectsa — He 6omee 15000 ra.
leHeparnbHOE CcpeiHEe 3HAYEHHE TUIONMIAIN XBOMHBIX JIECOB

pasHo 6000 ra (puc. 2, b), muctBennbix — 11000 ra (puc. 2, B).

OcHOBHas TUIONIA/Ib XBOWHBIX JPEBOCTOEB MO JIECHHYE-
crtBaM He mpesbimaer 8000 ra, JUCTBEHHBIX IPEBOCTOEB
Haxozautes B uHTepsanax 4000-10000 u 16000-20000 ra.
Pacnipenienienrie 4acTOTH BCTPEUaEMOCTH 3amaca JIpeBecu-
HBI TAK)KE KpaiHEe HEOAHOPOIHO.

Pacnipenenenre cymMmapHOW TUIONIAAN JIECHUYECTB
OM3KO K JIOTHOpManbHON Mojenu (puc. 2, A): Makcu-
MyM 3HA4€HUIl HAaXOAWTCS B MHTEpBane 10 15 ThIC. ra;
eMMHMYHBl yuacTku neca Oonee 30 Thic. Ta. Bwicoka

130

b/B

Puc. 1. Ilpumep uepapxuueckoil opeanuzayuu 3emens aecho2o ¢gonoa Tomckoii obnacmu: A) nonodxcenue Tumupsizeeckoeo
pationHo2o necHuvecmea Ha kapme obnacmu, b) ezo cxema; B) ¢hpacmenm necnvix 3emend ¢ yKasamuem ypouuuy u
JecHvix keapmanog [34]

Fig. 1. Example of hierarchical organization of forest lands in the Tomsk region: A) position of Timiryazevsky district
forestry on the map of the region; B) its scheme; C) fragment of forest land indicating tracts and forest blocks [34]

B/C

(parmenTapHOCTb IIIONIA/ICH XBOHHBIX JecoB (puc. 2, b);
MOZANBHEIH pa3Mep yJacTKa COCTABIIET OT ABYX [0 4e-
TBIPEX THICAY TEKTApOB; KPYIHBIE MACCUBHI Jieca BCTpe-
YalTCd pemKo. PacmpenencHue 3HAYEHWH IUIOMIAAN
JIMCTBEHHBIX JIECOB MONUMOaNbHO (puc. 2, B) u pasne-
JAeTcsl Ha TPU YacTH: JI0 JBYX ThIC. Ta, 4-120 Thic. ra,
14-20 Tpic. ra. 10 YKa3bIBACT HA HAJMYHE JICCHBIX y4acT-
KOB MAJIBIX, CPEIHUX ¥ OONBIINX ILIOMAeH; OIUH MACCHB
Jeca ABJISAETCS 0ueHb KPyMHbIM (Oosee 32 ThIc. ra).

CyMMapHbIH 3amac JpeBeCHHBI B JIECHHIECTBE (puc. 2, )
B cpefiHeM He mpesbitnaet 2000 M’. MoganbHoe 3HaueHme
HaXOIWUTCS B I/IHTepBaJIe ot 1500 mo 2000 M. OTMeueH
untepsan 3000-3500 M. B euHUUHBIX CITyYastX BBISIB-
JIeHbl O4YEHb BBHICOKHME 3amachl jpeBecunbl (5500 M3).
JuarpaMMbl pactpeieieHusi o01Iero 3amaca JPeBeCuHbI
(puc. 2, T') u mnomaam XBoiHKIX JiecoB (puc. 2, b) B nec-
HIYECTBAX YKa3BIBAIOT Ha HHU3KHC SHAUCHNA MX 3aMaca.
Makcumym mocturaer 3nadeHuit 2000-2200 M°. 3amac
JpEBECHHBI THCTBEHHBIX JecoB (puc. 2, E), xak u B ciy-
Yae ¢ IUIOMAAIMH, MONUMOJANeH. Brinensercs Moganb-
HBIH MHTEPBAT ¢ OMCHb HUSKHM 3aMaCOM JPCBCCHHBI
(200400 °), penxn cyuan CPEIIHETO 3amtaca JpeBecH-
HHI B tecandectBax (2000 xo 3600 m )

Cremyer 0OTMETUTb, YTO IUIOIIAJHbIE PA3MEpPHI JIECHH-
4eCTB HEOJHOPOJHBI. CaMbIMU KPYMHBIMU TIO IUIOMIAIN
sisttoTest Kapracokckoe (5630065 ra) u Bepxuekerckoe
(4305201 ra) mecumuectBa. Ha nBa mopsiaka MeHble
mnomaau Kpusomennckoro (58100 ra) m Tomckoro nec-
HuyectB (27500 ra), Ha Tpu mopsaaka —TUMHPS3EBCKOTO
(9900 ra), Ha yersipe — Illerapckoro necauyectsa (600
ra). MemuaHHOe 3HAaYCHNE TUIOMANH YIACTKOBBIX JICCHH-
yecTB B ToMckoii obnactu pasHo 140529 ra.

[Ipu uHTEpNpeTaLyy MONTYYEHHON 3aKOHOMEPHOCTH U3-
MEHEHUS U0/l IECHIUECTB OKUaeMa JIMHEeNHAs 3aBU-
CHUMOCTb HX POCTA C POCTOM HOMEPOB B YIIOPSI0YEHHOH M0
wiomaay nocnenosarensHoctd. Cormacho MAUP, npu u3-
MEHCHHH CIMHWIBl MacITaba, 3aBHCHMOCTh W3MEHCHH
TUIOMIJIeH CIeIyeT CTEeNeHHOMY 3aKkoHy. J{ns ymporieHus
BH3yQIM3AIlMK CTETICHHBIE KPHBBIE MOKHO JIMHEAPH30BATH C
HCTIONB30BaHkeEM JoraprumoB. [l otera Ha Bompoc «Ka-
KHE TUIOMAIHBIC pa3Mephl HanOoJee M HANMEHee Pacripo-
CTpaHEHHBI?» TMOCTPOCH IpadyK 3aBUCHMOCTH ILTOMIANH JIeC-
HUYECTBA OT MOPSIKOBOTO HOMEpA B YMOPSIOYCHHOH IMO-
CIIeI0BATENLHOCTH TI0 e pasmepy (puc. 3).
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Puc. 2. Pacnpedenenue yacmomel 6cmpedaemMocmu pasiuyHbix nokasameneil 6 jecnuiecmee: A) cymmapnas niowjads 1eco
(2a); B) nnowads xeotinbix 1ecos (2a); B) niowads nucmeennwix necos (2a); I) obwuii 3anac dpesecunvt (v°); Jl) 3a-
nac dpesecunvl xgoiinbix nopod (v°); E) sanac opesecunvl mucmeentvix nopod (v°)

Fig. 2. Distribution of various indicators occurrence frequency in the Tomsk region forestries: A) total forest area (ha);
B) coniferous forest area (ha); C) deciduous forest area (ha); D) total wood stock (m®); E) coniferous wood stock

(m®); F) deciduous wood stock (m®)
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Puc. 3. 3asucumocms nocapughma niowaou recnuvecms om
HOMepa 6 YNOPSOOYEeHHOU NOCIe008AMeNbHOCMU
3HAYEeHUL rmoma()u JlecHudecme

Dependence of the logarithm of the area of forest
areas on the number in the ordered sequence of val-
ues of the area of forest areas

Fig. 3.

[paduk, mpencTaBIeHHBIA Ha puC. 3, BKIIOYACT 1BA
otpeska: Line 1 (17 obwektoB) u Line 2 (5 o6bexTos),
9TO CBUJETENBCTBYET 00 X CYIICCTBEHHOM PA3IHMUUU

00BEeKTHBHOCTH (hakTopa paszieneHus. Ha Ham B3rimsim, k
OTpe3Ky 1 OTHOCATCS JecHHYecTBa, 00pa3oBaHHEIE B CO-
OTBETCTBUH C HOPMATHBHBIME HHCTPYKIHAMA (puc. 4, A)
npu R2=0,99. Otpe3ok 2 rpaduka xapakTepu3yer JIecHU-
4ecTBa CBEpXManoro pasmepa (puc. 4, B), x mpumepy,
BEHIJICJICHHbIC BOJI3H HACENECHHBIX IYHKTOB JUTA yI00CTBA
KoHTpoms Tepputopun (R2=0,92). 3amernm, 9to K03(-
(UIMEHTH YTIIOB HAKIOHA OTPe3KOB | 1 2 K ocu abcmmce
(0,8 u —0,577) pasmuyarorcst B 7,5 pas, T. €. Mable Jec-
HHYECTBA BBHIOMBAKOTCA M3 OOIICH CXeMBbI TEPPUTOPUATb-
HOTO JICTCHHUS.

TeppuTopHy JTECHUYECTB pa3/IeieHbl Ha YYaCTKOBBIC
JIECHMYECTBA M SBIIIOTCS HEPAPXUUCCKUMH CHCTEMAaMH,
BIIO’KEHHBIMH JIpyT B Jipyra kak marpemku (puc. 4, C).
Haxknon 3aBucumoctr Line 3 moutw B jBa pasa MeHbIIE,
gem Line 1 (puc. 5, A). MaxcumanbHbIi HakiIoH y Line 2.
Juamm 1 u 3 mnepecexatorcs npu 3HadeHun 310 ra
(19(S)=5,6) mpu mOCTHXEHHM PABEHCTBA ILIONIAEH JieC-
HIYECTBA M YYaCTKOBOTO JecHHUecTBa. [locne Touku me-
pecedeHns 3TH pasnndus HuBenupyiotcs. Kak BuaHO 13
puc. 5, B, C, mo yriam nakinosa Line 2 otinden ot ot-
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peskoB | u 3; nepeceuerne mexy Line 2 u nuausmu 1 u
3 MPOUCXOIUT TOJBKO B KPAMHUX TOUKAX, YTO YKA3HIBAET
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Puc. 4. 3asucumocms no02apugma sHavenull NIOWAOU 1eCHUYeCmaa om nopaoKko8020 HOMepa 8 YNOPAOOUEeHHOU Nociedos8a-
MenbHOCMU NO 3HAYEHUAM Naowaou: A) necHuuecmeaa oObIYHbIX pasmepos no niowaou (ompesox 1); B) ceepxmanvie
nechuuecmsa (ompesok 2); C) yuacmkogvle iechuuecmsa (ompe3ok 3)

Fig. 4. Dependence of the forest area values logarithm on the ordinal number in the ordered sequence of the values of the
area: A) forest areas of normal size by area (segment 1); B) ultra-small forest areas (segment 2); C) district forest

areas (segment 3)
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Puc. 5. Conocmagnenue HaKIOHO8 3A8UCUMOCTEN 3HAYEHUL NIOWAOU NIeCHUYECBA OM HOMEPA JIeCHUYECMEA 6 YNOpPsiOOYeH-
HOU NOCIE008AMeENbHOCIU NO 3HAYEHUAM naowaou nonapro: ompesku 1 u 3 (4); ompesku 1 u 2 (B); ompesxu 2 u 3

(C). Ycnosnuvle ob6o3nauenuss — cm. puc. 4.

Fig. 5. Comparison of the slopes of the dependencies of the forest area values on the number of the forest area in an ordered
sequence by the values of the area in pairs: segments 1 and 3 (A); segments 1 and 2 (B); segments 2 and 3 (C). Sym-

bols — see Fig. 4.

Takum 00pa3om, ¢ OJTHOH CTOPOHBI HAOITOACTCS HAOXKe-
HHe 00BEKTOB PA3HBIX HEPAPXUHUECKHX YPOBHEH OpraHI3alin
TPOCTPAHCTBEHHOM CTPYKTYPbI JICCHIYECTB; C IPYTOH CTOPOHBI,
MMEETCSl MHOTO JiecHI4ecTB (mioniapto Meree 310 ra), Bbizie-
JICHHBIX B TIPOTUBOPEUNH C OOIIIM €CTECTBEHHBIM TIOIXOIIOM K
paszeny 3eMenb siecHoro (onna. CTonb SBHOE HapyIICHHE
FiepapXy TIPOCTPAHCTBEHHOTO JIETICHHS TIPU 00pa30BaHAI Ma-
JIbIX JIECHIYECTB KaK TePPUTOPHATHHBIX SIUHUII YTIPABJICHHS B
00JIacTH UCTIONB30BAHNS JIECOB OOBSCHUMO BBICOKOH CTOMMO-
CTBIO JIPEBECHHBI M HEOOXOMMOCTBIO KOHTPOJISL OXpPAaHBI, 3a-
IIATEI ¥ BOCTIPOK3BOJICTBA JIECOB BOJH3H HACEJICHHBIX ITYHKTOB.

JIs metanu3anyy MPHHIAIIOB HEPAPXIMIECKOro Jere-
HUA 3eMenb JlecHoro hoHa Ha JIECHUYECTBA UCTIONb30BaH
HEpapXU4ecKuil KlacTepHbli aHanus. PesymbTatsl nepap-
XIYECKOTO aHAM3a CTPYKTYPHl €CTECTBCHHOH arperamim
JIECHAYECTB 110 IUTONIAIH PEICTABIECHEI Ha PHC. 6.

I'pynma MenkopasMepHBIX JIECHMYECTB JAENUTCS Ha
JIBE TIOATPYIIBL: TEpBas XapaKTepu3yeTcss MHTEPBAIOM
wiomazen 260-286 Teic. ra, a Bropas — 19-185 Thic. ra;
BTOpas MOATpPYIIA BKJIIOYaeT ABe arperauuu: 125-185 u
51-19 Tric. ra. Arperanuu GOpMHPYIOT TOCTATOYHO OJI-
HOPOJIHBIE TI0 ILTOIIA/IAM JTECHAUYECTBA.

B 3aBucHMMOCTH OT ypoBHS pa3jielieHus B KJIACTEPHOM
AHAIIM3E BBIIETIAIOTCS JICBATH HEPAPXMUECKUX YPOBHEH
IUIOMATHEIX Pa3MEpOB JIECHHIECTB (Tabi. 2), a ypoBeHb
HX paszielia IPOMOPIHOHANCH MacIITaly — YeM MEHBIIeE,
TEM KpyIHee MacliTad uCcCIeIOBaHus.

OueBuiHO, YTO MH(MOPMAIHSI O COCTOSHHM JIECOB KIla-
crepoB C1-C3 u knacrepos C4, C5 (cpenHe- 1 MeIKopas-
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MEpPHBIX JICCHHYECTB) J0JDKHA CYIECTBEHHO Pa3THuaThCsl.
CrnemoBarenbHO, HEIPABOMEPHO TPOBOJUTH OIEHKY JIECO-
YCTPOUTENBHBIX XapaKTEPHCTUK KPYIHO- M MEJKOpa3Mep-
HBIX KIIACTEPOB EIMHBIMU METOJAMH, YTO JOKa3bIBacT
Heo0XOIMMOCTh HCMoJb30oBanus npuHImnoB MAUP npu
CTaTHCTAYECKOM AHANM3E XaPaKTEPUCTUK JIECHBIX BHIJIE-
JIOB U1 3 (QEKTUBHOTO YIIPABIICHHUS JIECAMH.

Tabnuya 2. Yposenv uepapxuu, KOIUHecmeo KiACmepos u
yenosus kiacmepusayuu: sHavenue Eexnudosa
paccmosinus (*el0%) naowadeii (2a) necnu-
uecme u wKana cCoomHouleHuti macumabog (%)

Hierarchy level, number of clusters and
clustering conditions: value of Euclidean
distance (*e10°%) of areas (ha) of local forestry
and heipht ratio (%)

Table 2.

[Tapametp

3uauenne/Value
Parameter

YposeHb
Hepapxuu 1 2|1 3| 4 51| 6 7 8 9
Hierarchy level

KomunuectBo
KJIaCTEPOB 2 3
Number of
clusters

11| 13| 16 | 22

EBknunoBo pac-
crosiHue (*e10°)
Euclidean

distance (*e10°)

1,2108|05/0,18/|0,04|0,03(0,02|0,01|0,008

[xana
COOTHOIIICHHIHA, Yo
Heipht ratio, %

52,9(35,1|196|71(31|25|19|10]| 05
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Puc. 6. Hepapxuueckuil ananus cmpykmypol azpe2ayuu 1eCHU4ecmes no niowaou
Fig. 6. Hierarchical analysis of the structure of local forestry area aggregation

3aknioueHue

B xome wccnenoBaHus mpoBepeHa THIOTE3a O TOM,
9TO pacmlpejerenne Mmiomaiei jJecHoro (honma mo Jec-
HUYECTBAM HE CIy4aiiHO, a OOYCIIOBJIEHO CONMAIbHO-
9KOHOMUYECKUMH (akTopamu. Jlnama3oH W3MEHYMBOCTH
IUIOIIA/Ied YJacTKOBBIX JIeCHUYECTB TOMCKOH o0iacTn
coctasnser 282-2332087 ra. Pax mecHuuecTB pacrmoio-
KEHBl B OJHOM aJIMUHUCTPATUBHOM pailoHe, ApyTHe —
Cpa3y B HECKOIIbKHX; UMEIOTCS JIECHAYECTBA C BHICOKOH U
HI3KOH CTETeHbI0 (pparMeHTaruu Teppuropuil. Kpuru-
YecKoe 3HauCHHe cpeHel miomany ydactka (71255 ra)
BBIABJICHO 110 TIPOQWITIO JKENATENBHOCTH ¢ BEPOATHOCTHIO
63 %. 'eHepanbHOE cpeiHEe 3HAUCHHE CyMMApHOH III0-
maam JecoB cocrabnger 175000 ra, maomagy XBOMHBIX
IpeBocToeB Mo JecHuuectBaM — 6000 ra, a TMCTBEHHBIX —
11000 ra. ITnomaae XBOMHEIX JIECOB 110 JIECHUYECTBAM B
ocHoBHOM He mpeBbimaet 8000 ra, TUCTBEHHBIX COCPEN0-
todeHa B uHTepBanax 4000-10000 ra u 16000-20000 ra.
Pacnipenenenue cymMMapHOW IUIOMAAM JHCTBEHHBIX U
XBOWMHBIX JIECOB, a TAKXKE 3aIacoB JPEBECUHBI 110 JIECHH-
YecTBAM OTIMYAETCS OT HOPMAIbHOTO, YTO JIOKa3bIBAET
HECIy4aiHOCTh pa3OUeHus TEPPUTOPHH.

CymMMapHas TI0Iab 3eMelb JecHoro (oHaa o Jec-
HUYECTBAM paclpesielieHa He PaBHOMEPHO M ONM3Ka K
JIOTHOPMAJIbHOM MoJend. MakcuMyM IUIOIANed JeCHU-
YeCTB COCPEJOTOYEH B MHTEpBae 10 15 ThIC. ra, OueHb
penku KpynHble ydacTku Oomee 30 Teic. ra. Bhicoka
(parMeHTapHOCTh XBOMHBIX JIECOB — MOJIAJIBHBIN pazmep

yJacTKa COCTaBJIACT OT ABYX A0 YCTBIPEX THICAY I'€KTApOB,

KpYIHBIE MAacCHBHI penku. PactpeneneHue miomanei
JMCTBEHHBIX JIECOB TOJMMOJAIBHO M Pa3JENeH0 Ha TPH
9acTH: 10 2 ThIC. ra, 4-120 1hIC. Ta, 14-20 THIC. Ta.

CymMapHBIii 3amac APEBECHHBI COCPEJOTOUYEH B HH-
Tepsane 70 2000 M, MOJanbHOE SHACHNE — B HHTEpBA-
max ot 1500 mo 2000 M 1 o1 3000 mo 3500 M. 3amac
JpEBECHHBI JIICTBEHHBIX JIECOB B JICCHHYECTBAX, KaK M B
CTyHae ¢ IIOMANAMH, NOMHMOJIANCH — BhIJENCH MOJAE-
HBI MHTEpBAN C OYCHb HM3KHM 3aIacoM — 200—400 M,
penku cirydan cpenero 3amaca — ot 2000 mo 3600 M

JlorHopMainbHOE pacmperneneHne OOmeH IIomany
JICCHAYECTB OOBICHUMO JIOTapH(MHUCSCKON 3aBHCHMO-
CTBIO IIOIAN BBIENA OT €ro MOPSAIKOBOIO HOMEpa MpH
ynopsourBanuy ee mno yosanuto. [lokazaxo, 4to B co-
OTBETCTBUU C TPHHIUNAME TPOOIEMBI H3MEHSIIOMET0Cs
macmraba (MAUP) momanssie pa3smepbl JICCHHUESCTB
M3MEHSIOTCS TI0 CTENEHHOMY 3aKOHY. BELiBIECHO, 9TO
BBIAENAIOTCS JBE TPyNNsl 00bekToB: 00bdHBIE (17) M
cepxManble (5). HaknoH TMHUM 3aBUCMMOCTH CBEpXMa-
JIX HauOonbInuit. Ha mopsimok MeHbIe HAKIIOH 3aBHCH-
MOCTH OOBIYHBIX pa3MEpOB IJICCHUYECTB. YUACTKOBBIC
JIECHMYECTBA HMMEIOT HAKIOH 3aBHCHMOCTH B 2 pa3za
MEHBIINH, YeM OObIYHBIC JeCHHUeCTBa. CJIemN0BaTeIbHO,
IpH Iepexoe OT OHOTO HEPAPXMYECKOTO YPOBHS pas-
MEpOB JIECHUYECTB K APYroMy MacmTab HCCIef0BaHUs
YBEJIMUUBAETCS KPATHO.

YCTaHOBJIEHO, YTO MO pa3MepaM JIECHHYECTBA Iepe-
CEKAIOTCS C HIDKENEeKAIUM HepapXHIecKUM ypOBHEM —
Y4acTKOBBIMY JiecHUYecTBaMU B Touke 310 ra. Menbuie
3TOr0 pa3Mepa JECHUYECTBA M Y4ACTKOBBIE JIECHUUECTBA
HE Pa3IMYATCS.

Wepapxuueckuil aHanu3 CTPYKTYyphl €CTECTBEHHOH
arperaiuy JICCHAYECTB 10 IUIOMAAHM MOKa3al HaTndue
MATH YPOBHEH U, COOTBETCTBEHHO, MSATH TPYIII KIACTEPOB.
B 3aBucuMOCTH OT ypOBHS pa3fieNeHus B KIacTEPHOM
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The relevance of the research is related to the priority attention of the state to the use of forests as the main reproducible natural resource
in Russia.

The aim of the research is to analyze the existing spatial division of forest lands.

Objects: lands of the forest fund of the Tomsk region, divided into districts, forest areas and district forest areas on the principle of three-
level hierarchical division

Methods: abstract-logical, analytical and mathematical modeling. The working hypothesis assumes that the area of forest plots depends on
the value of the scale unit according to the power law, and the coefficient at the logarithm of the function reflects the range of changes in the
scale dimension. For the first time, the problem of changing scale is used in relation to the analysis of land management in forest areas.
Results. The hierarchical structure of the territorial division of forest lands is revealed. In general, the area of local forest areas in the
Tomsk region varies between 282-2332087 ha. Univariate variance analysis of areas shows a low probability of a null hypothesis (less
than 1 %). The desirability profile constructed at the next stage of the study revealed a critical value of the average area equal to 71255 ha,
to which the plots correspond with a 63 % probability. The patterns of distribution of the total forest area by forest areas differ from the
normal one. Its general average value is 175000 ha, the area of coniferous forests in forest areas — 6000 ha, deciduous forests —
11,000 ha. In general, the area of coniferous forests in forest areas does not exceed 8000 ha, deciduous forests are concentrated in the
range of 4000-10000 and 16000-20000 ha. The distribution of wood stock is also heterogeneous. The total area of forests in forest areas
is not evenly distributed, and its distribution is close to the lognormal model. The largest number of forest areas is concentrated in the
range of up to 15000 ha. Very rarely there are large plots (more than 30000 ha). Fragmentation of coniferous forests is high. The modal
size of the site is from two to four thousand hectares. Large areas of forest are quite rare. The distribution of deciduous forest areas is pol-
ymodal and is divided into three parts: up to 2000 ha, 4000-120000 ha, 14000-20000 ha, which indicates the presence of small and medi-
um-sized forests, as well as large woodlands. One forest area is very large (more than 32000 ha). The total supply of liquid wood is con-
centrated in the range from 0 to 2000 m3. The modal value is within the range from 1500 to 2000 m3. The interval of 3000-3500 m? is
marked. In some cases, very high reserves of wood were found (5500 m3). The stock of liquid deciduous wood, as in the case of areas, is
polymodal. There is a modal interval with a very low wood stock of the order of 200-400 m3. There are rare cases of an average stock
from 2000 to 3600 m3. The logarithmic dependence of the forest area on the ordinal number of the allotment in the sequence of forest are-
as ordered in descending order of area is established. The logarithm coefficient depends on the group of forest areas (very large, large,
medium, small). A similar pattern is shown for local forest districts. There is a clear violation of the hierarchy of spatial division in the alloca-
tion of small forest areas, explained by the economic reason. Hierarchical analysis of the structure of natural aggregation of forest areas by
area showed the presence of five nested levels of heterogeneity and, accordingly, five groups of clusters. Depending on the level of divi-
sion, the cluster analysis identifies nine hierarchical levels of area sizes of forest areas, and the level of their division is proportional to the
scale — the smaller, the larger the scale of the study. This should be reflected in information about the state of forest areas in clusters
C1-C3 (very large and large) and C4, C5 (medium and small) to develop effective management decisions.

Key word:
Forest fund, MAUP, forestry, area, hierarchical division.

2. Dobrinin D. Perspektivy vedeniya lesnogo khozyaistva s

REFERENCES sokhraneniem postoyannogo lesnogo pokrova v Finlyandii i v
1. Ob utverzhdenii osnov gosudarstvennoy politiki v oblasti ispol- Rossii [Prospects of forest management with the preservation of
zovaniya, okhrany, zashchiti i vosproizvodstva lesov v Rossiiskoy permanent forest cover in Finland and Russia]. Ustoychivoe leso-
Federatsii na period do 2030 goda. Rasporyazhenie pravitelstva polzovanie, 2019, no. 1 (57), pp. 4245.
Rossiiskoy Federatsii ot 26 sentyabrya 2013 goda no. 1724 r [On 3. Kovyazin V.F., Romanchikov A.Yu., Pasko O.A. Comparative
approval of bases of the state policy in the field of use, protection analysis of forest landscadastral appraisal estimated with regards
and reproduction of forests in the Russian Federation for the period to wood and food resources. IOP Conference Series: Earth and
till 2030. The order of the government of the Russian Federation on Environmental ~ Science, ~ 2015.  DOI:  10.1088/1755-
26 September, 2013 no. 1724-p].  Available at: 1315/27/1/012039

http://docs.cntd.ru/document/499047151 (accessed 2 October 2020).

136


http://docs.cntd.ru/document/499047151

Pasko O.A. et al. / Bulletin of the Tomsk Polytechnic University. Geo Assets Engineering. 2021. V. 332. 2. 127-138

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Brockerhoff E.G., Barbaro L., Castagneyrol B., Forrester D.I.,
Gardiner B., Gonzalez-Olabarria J.R., Lyver P.O’B., Meurisse N.,
Oxbrough A., Taki H., Thompson I.D Forest biodiversity, ecosystem
functioning and the provision of ecosystem services. Biodiversity
and Conservation, 2017, vol. 26, pp. 3005-3035.

Petkau V.V. Flexible and preventive forest management in Russia.
Bulletin of the Chelyabinsk state University. Economy, 2009,
vol. 1, no. 19 (157), pp. 127-136. In Rus.

Dobrinin D. O probleme vyyavleniya lesnykh uchastkov, na ko-
torykh vozmozhno ekonomicheski vygodnoe intensivnoe i
ekologicheski ustoychivoe lesopolzovanie [On the problem of
identifying forest areas that can be economically profitable inten-
sive and environmentally sustainable forest management].
Ustoychivoe lesopolzovanie, 2012, no. 2, pp. 12-23.

Moiseev N.A. Forest economy as a branch science and its applied
significance in the context of forest management reforms. Bulletin
of the Moscow state University of forest. Lesnoy Vestnik, 2008,
no. 5. In Rus. Available at: https://cyberleninka.ru/article/n/lesnaya-
ekonomika-kak-otraslevaya-nauka-i-ee-prikladnoe-znachenie-v-
usloviyah-reform-lesoupravleniya (accessed 2 October 2020).
Lesnoy kodeks Rossiyskoy Federatsii ot 04.12.2006 no. 200_FZ
_red. ot 31.07.2020 [Forest code of the Russian Federation on
04.12.2006 no. 200-FZ (ed. from 31.07.2020)]. Available at:
http://www.consultant.ru/document/cons_doc_LAW 64299  (ac-
cessed 02 October 2020).

Ob utverzhdenii Lesoustroitelnoy instruktsii (s izmeneniyami na 6
fevralya 2020 goda): Prikaz Ministerstva prirodnykh resursov i
ekologii Rossiiskoy Federatsii ot 29 marta 2018 goda no. 122 [On
approval of the Forest Management instruction (as amended on
February 6, 2020). Order of the Ministry of natural resources and
ecology of the Russian Federation of March 29, 2018 no. 122].
Available at: http://docs.cntd.ru/document/542621790 (accessed
02.10.2020).

Ob utverzhdenii normativov ploshchadi uchastkovykh lesnichestv,
lesnykh kvartalov. Prikaz Federalnogo agentstva lesnogo kho-
zyaistva ot 26 oktyabrya 2011 goda no. 447 [Approval of stand-
ards for the area of precinct forest areas and forest blocks. Order of
the Federal forestry Agency of October 26, 2011 no. 447]. Availa-
ble at: http://docs.cntd.ru/document/902321627 (accessed 2 Octo-
ber 2020).

Kovyazin V.F., Belyaev V.N., Pasko O.A., Romanchikov A.Yu.
Taxation indices of forest stand as the basis for cadastral valuation
of forestlands. IOP Conference Series: Earth and Environmental
Science, 2014, vol. 21. DOI: 10.1088/1755-1315/21/1/012026
Pasko O.A., Tokareva O.S., Alshaibi A.J.A., Chernikova T.Y.,
Cabral P. Assessment of state of cedar forests in Tomsk region us-
ing remote sensing data of the Earth. Bulletin of the Tomsk Poly-
technic University. Geo Assets Engineering, 2019, vol. 330,
no. 1, pp. 98-109. In Rus.

Tokareva O.S., Pasko O.A., Majid S.M., Cabral P. Monitoring
vegetation state in the central Iraq using Landsat-8 satellite data.
Bulletin of the Tomsk Polytechnic University. Geo Assets Engi-
neering, 2020, vol. 331, no. 6, pp. 19-31. In Rus.

Shawna J.D., Bram D. The modifiable areal unit problem (MAUP)
in physical geography. Progress in Physical Geography, 2018,
vol. 31 (5), pp. 471-479. DOI: 10.1177/0309133307083294
Applied Research Projects. Available at: https://www.espon.eu/
applied-research (accessed 2 October 2020).

Lee J.I., Cho W.K. The problem of variable area units in hedonis-
tic models of housing prices. Urban Geography Phys., 2016,
vol. 37 (2), pp. 223-245. Available at: https:/dialnet.unirioja.es/
servlet/articulo?codigo=5466483 (accessed 2 October 2020).

Vas D.D., Nelson A., Gibson H.S., Temperley V., Lieber A. Glo-
bal map of travel time to cities to assess inequality in accessibility
in 2015. Nature, 2018, vol. 553 (7688), pp. 333-336. Available at:
https://doi.org/10.1038/nature25181 (accessed 2 October 2020).
Gilbert M., Nicolas G., Cinardi G., Van Boeckel T.P.,
Vanwambeke S.0., Wint G.R.W.W. Global distribution data for
cattle, buffaloes, horses, sheep, goats, pigs, chickens and ducks in
2010. Scientific Data, 2018, vol. 5 (1), pp. 1-11. Available at:
https://doi.org/10.1038/sdata.2018.227 (accessed 2 October 2020).
Beckel V. Robinson intensive poultry farming in Thailand. Agri-
cultural industry. Available at: https://doi.org/10.1016/j.agee.
2011.12.019 (accessed 2 October 2020).

20.

21.

22.

23.

24,

25,

26.

21.

28.

29.

30.

3L

32.

33.

34.

35.

36.

Cebrecos A., Dominguez-Berjon M.F., Duque 1., Franco M., Ag-
gregated indicators of deprivation in various spatial units of health
research. Applied geography, 2018, vol. 95, pp. 9-18. Available at:
https://doi.org/10.1016/j.apgeog.2018.04.001 (accessed 2 October
2020).

Truong P.N., Stein A. Hierarchically adaptable spatial regression
model for the Association of aggregated health status data and en-
vironmental data. Spatial statistics, 2018, vol. 23, pp. 36-51.
Available  at:  https://isiarticles.com/bundles/Article/pre/pdf/
161686.pdf (accessed 2 October 2020).

Utazi C., Thorley J., Alegana V., Ferrari M., Nilsen K., Takahashi S.
A spatial regression model for the disaggregation of areal unit
based data to high-resolution grids with application to vaccination
coverage mapping. Statistical Methods in Medical Research, 2018.
Available at: https:/doi.org/10.1177/0962280218797362 (ac-
cessed 2 October 2020).

Cebrecos A., Dominguez-Berjon M.F., Duque 1., Franco M., Es-
cobar F. Geographical and statistical stability aggregated indica-
tors of deprivation in various spatial units of health research. Ap-
plied geography, 2018, vol. 95, pp. 9-18.

Tatem A.J. World Pop, open data for spatial demography. Scien-
tific Data, 2017, vol. 4. Available at: https://doi.org/10.1038/ sda-
ta.2017.4 (accessed 12 April 2020).

Salas-Olmedo M.H., Moya-Gomez B., Garcia-Palomares J.C.,
Gutierrez J. Digital trail of tourists in the cities: comparison of big
data sources. Tourism management, 2018, vol. 66, pp. 13-25.
Available at: https://doi.org/10.1016/j.tourman.2017.11.001 (ac-
cessed 2 October 2020).

Garcia-Llamas P., Calvo L., De la Cruz M., Suarez-Seoane S.
Landscape heterogeneity as a surrogate biodiversity in mountain
systems: which spatial analytical unit is most appropriate? Envi-
ronmental indicator, 2018, vol. 85, pp. 285-294. Available at:
https://doi.org/10.1016/j.ecolind.2017.10.026 (accessed 2 October
2020).

Wu J., Levin S.A. A patch-based spatial modeling approach: con-
ceptual framework and simulation scheme. Ecological Modelling,
1997, vol. 101, pp. 325-346.

WangYa., Di Q. Modifiable areal unit problem and environmental
factors of COVID-19 outbreak Affiliations expand PMID. Total
Environ, 2020. Available at: https://pubmed.ncbi.nlm.nih.gov/
32534259 (access 2 October 2020).

Nelson J.K., Brewer C.A. Evaluating data stability in aggregation
structures across spatial scales: revisiting the modifiable areal unit
problem. Cartography and Geographic Information Science, 2017,
vol. 44 (1), pp. 35-50. Available at: https:/doi.org/10.1080/
15230406.2015.1093431 (accessed 2 October 2020).

Zaharchenko A.V., Alekseev V.I., Ipatova D.V. Hierarchical con-
cept of soil heterogeneity and planning the scale of research. Bul-
letin of the Tomsk Polytechnic University. Geo Assets Engineering,
2016, vol. 327, no. 4, pp. 149-163. In Rus.

Alekseev V.1. Wavelet analysis of the dynamics of changes in the
El nifio-La nifla phenomenon and its prediction. Bulletin of Ugra
State University, 2018, vol. 3 (50), pp. 75-87. In Rus. DOI:
10.17816/byusu2018075-87

Pasko O.A., Zakharchenko A.V., Pospelova E.V. Area differentia-
tion of agricultural land on the example of Tomsk district. Bulletin
of the Tomsk Polytechnic University. Geo Assets Engineer-
ing, 2019, vol. 330, no. 5, pp. 100-112. In Rus.

Kovyazin V.F., Martynov A.N., Belyaeva N.V. Osnovy lesnogo
khozyajstva i taksatsiya lesa [Fundamentals of forestry and forest
taxation]. Moscow, St-Petersburg, Krasnodar, Lan Publ., 2017.
238 p.

Sayt Departamenta lesnogo khozyaystva Tomskoy oblasti [Website
of the Department of forestry of the Tomsk region]. Available at:
https://deples.tomsk.gov.ru (access 2 October 2020).

Phillips J.D., Marion D.A. Biomechanical effects, lithological var-
iations, and local pedodiversity in some forest soils of Arkansas.
Geoderma, 2005, vol. 124, pp. 73-89.

Pasko O.A., Kovyazin V.F., Zakharchenko A.V., Lebedeva N.A.
Spatial organization of forestfund. IOP Conference Series: Earth
and Environmental Science, 2020. DOI: https://iopscience.iop.
org/article/10.1088/1755-1315/574/1/012061

Received: 13 January 2021.

137


javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
https://link.springer.com/journal/10531
https://link.springer.com/journal/10531
http://www.consultant.ru/document/cons_doc_LAW_64299
http://docs.cntd.ru/document/542621790
http://docs.cntd.ru/document/902321627
https://www.scopus.com/authid/detail.uri?authorId=56350820400
https://www.scopus.com/authid/detail.uri?authorId=6602182005
https://www.scopus.com/authid/detail.uri?authorId=57192111219
https://www.scopus.com/authid/detail.uri?authorId=57206480597
https://www.scopus.com/authid/detail.uri?authorId=56221630400
https://www.scopus.com/authid/detail.uri?authorId=6602182005
https://www.scopus.com/authid/detail.uri?authorId=56350820400
https://www.scopus.com/authid/detail.uri?authorId=57218995075
https://www.scopus.com/authid/detail.uri?authorId=56221630400
https://www.researchgate.net/journal/0309-1333_Progress_in_Physical_Geography
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1177%2F0309133307083294#_blank
https://www.espon.eu/applied-research
https://www.espon.eu/applied-research
https://doi.org/10.1038/sdata.2018.227
https://doi.org/10.1016/j.agee.2011.12.019
https://doi.org/10.1016/j.agee.2011.12.019
https://doi.org/10.1016/j.apgeog.2018.04.001
https://doi.org/10.1016/j.tourman.2017.11.001
https://doi.org/10.1016/j.ecolind.2017.10.026
https://pubmed.ncbi.nlm.nih.gov/?term=Wang+Y&cauthor_id=32534259
https://pubmed.ncbi.nlm.nih.gov/?term=Di+Q&cauthor_id=32534259
https://pubmed.ncbi.nlm.nih.gov/32534259/
https://pubmed.ncbi.nlm.nih.gov/32534259/
https://doi.org/10.1080/15230406.2015.1093431%20accessed%2012.04.2020
https://doi.org/10.1080/15230406.2015.1093431%20accessed%2012.04.2020
https://www.scopus.com/authid/detail.uri?authorId=56350820400
https://www.scopus.com/authid/detail.uri?authorId=15063729400
https://www.scopus.com/authid/detail.uri?authorId=57209139910
https://deples.tomsk.gov.ru/
https://www.scopus.com/authid/detail.uri?authorId=15063729400
https://www.scopus.com/authid/detail.uri?authorId=57219988317

Pasko O.A. et al. / Bulletin of the Tomsk Polytechnic University. Geo Assets Engineering. 2021. V. 332. 2. 127-138

Information about the authors
Olga A. Pasko, Dr. Sc., Cand. Sc., professor, head of the Sector of Experimental Agricultural Technologies, Ag-
rophysical Research Institute.
Alexander V. Zakharchenko, Dr. Sc., leading researcher, Tyumen scientific center of the Siberian branch of the Rus-
sian Academy of Sciences.
Vasily F. Kovyazin, Dr. Sc., professor, Saint Petersburg mining University.

138



