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B Poccuiickoit ®eaepanu co31aHbl THICAYU T€KTApPOB JIECOCEMEHHBIX U apXMBHO-MAaTOYHBIX IJIAHTALUH IUIIOCO-
BBIX JiepeBbeB. X MHBeHTapHu3alKsd 1 MOHUTOPUHI MOTYT OCYLIECTBIISTHCS C IPUMEHEHUEM CITy THUKOBBIX CHUMKOB
CBEPXBBICOKOTO paspeleHus. Llenb Hamiei paboThl 3aKiIioyanach B apoOaluy TaKoro MoAxo/ia Ha OCHOBE JaHHBIX
Pleiades 1A, onTUMaNbHBIX IO COOTHOLICHUIO II€HA/KAY€CTBO, /U HHBEHTAPH3AIUH U OLIEHKU COCTOSHHS HaCaXk-
JI€HUI apXUBHBIX U JIECOCEMEHHBIX IJIAaHTALMN XBOMHBIX IIOPOJI, CKOHIEHTPUPOBAHHBIX Ha IuIomaan okojio 200 ra
cenekuonHoro nmutomanka AO «bepackuit necxo3» (Uckutumckuii p-u HoBocnbupcekoit 06i.). MHBeHTapH3amus
OCYIIECTBISIIACh HA OCHOBE BHU3YAILHOTO NCIIH(PHPOBAHHS CHHTE3UPOBAHHBIX MYIBTHUCIICKTPATBHBIX N300paxke-
HHW C YBEJIMUYEHHBIM 32 CYET MAHXPOMATHYECKOIO KaHAJa pa3pelIeHHEM C YUETOM MAcCHOPTHBIX M APYTHUX JAHHBIX
Ha TEPPUTOPHIO TTUTOMHHKA. /1711 KOHTPOJIST Pe3ybTaTOB BU3YaTbHOTO NEIIU(PPUPOBAHIS MPOBEICHA BEIOOPOTHAS
HaTypHas MHBeHTapu3auusa. CpaBHWIN SIPKOCTh MHUKCEJIEH MCXOAHOTO MYJIBTHCIEKTPAIBLHOIO U300pakeHUs B LIEH-
TpaJbHBIX YaCTSIX KPOH PA3NIMUYHBIX JIEPEBBEB M HE 3aKPBITBIX KPOHAMHU Yy4acTKOB IutaHTauuil. [lomydeHHsle pe-
3yJIBTaThl WJUTFOCTPUPYIOT BO3MOYKHOCTB BBISIBIICHUS 30POBBIX JK3EMIUIIPOB KYJIBTUBUPYEMOW MOPOJBI, a TAKKE
BBINIABIINX U 3aMEIICHHBIX JUCTBEHHBIM CAMOCEBOM JIEpPEBbEB. M310KEHHBIN MOAXO0A MOXKET MUCIOIb30BaThCS IS
ONEPATUBHOIO JUCTAHIIMOHHOTO MOHUTOPUHIA ApXUBHBIX M JIECOCEMEHHBIX TUIAHTALNNA XBOWHBIX ITOPOJI.

KuiioueBble ciioBa: ungeHmapuzayus, CeneKyuOHHO-CEMEeH0B800UECKUe 0ObeKMbl XGOUHBIX NOPOO, KOCMUYECKUE
cnumxu Pleiades, susyanvnoe dewugpuposanue.
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BBEJEHUE necoceMeHHBIX U 0.9 THIC. Ta apXUBHO-MAaTOYHBIX
rantanui (Kodenskos, 2008).
OTH TJIaHTAIMOHHBIE OOBEKTHI HYXIAIOTCS B

MOHHUTOPHUHIC HX COCTOSHUA. I[J'IS[ COKpalICHUA

B nonznepaHuy reHeTUYECKOro pa3zHooO0pasus
U TIOBBIIIEHUHU IPOTYKTUBHOCTHU JiecOB P®D 3Haum-

TEJbHYIO POJIb UTPAET cucTeMa 00BEKTOB, 00BEIU-
HEHHAasl B JICCHOH T'€HETHKO-CEJICKIIMOHHBIA KOM-
mwiekc (JIT'CK).

[To wroram unBentapuzauuu JII'CK, ocymiect-
BneHHot B 2008 1, B Poccuiickoit deneparuu
oroOpaHo cBblme 36 ThIC. TUTFOC-IEPEBHEB, IIO-
TOMCTBAaMHU KOTOPBIX CO3JaHO OKOJO 6.7 ThIC. ra

© y6osuk 1. C., Tapakanos B. B., 2020

CPEICTB ¥ TOBBIMICHUS 3(PPEKTUBHOCTH TaHHO-
TO MEPOMNPHUITHUS CETOAHS MOTYT HCIIOJIb30BaThCs
METOJbl TUCTAHIIMOHHOTO 30HIUPOBAHUS 3EMIIH
(J133). Ilpu aTom muis perieHus 3a7a4 JecoyCTpOon-
CTBa, KapTUPOBAHUS Pa3MEUICHUS W HU3MEPEHHS
JICPEBBEB HA JICCOCHIPHEBBIX TUIAHTAIMSAX U B JIECO-
napkax (pQEeKTHBHO MPUMEHSIOTCS CITyTHUKOBBIC
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JTaHHbIE CBEpXBbICOKOro pazpemenus (Minprovnk,
Ha#i, 2013; Gomes, Maillard, 2016; Alganci et
al., 2018; Xabapos u np., 2019). 4 priori CHUMKHI
CBEPXBBICOKOTO pa3pelIeHUs BIIOJHE MPHUTOIHBI H
JUISL MHBEHTapHU3alMK CEJIeKIMOHHO-CEMEHOBOIUE-
CKHMX OOBEKTOB THIA JIECOCEMEHHBIX IIAHTAINH,
KOTOpBIE XapaKTEePHU3YIOTCA PEAKUM PETYISIPHBIM
pasmerienueM aepeBbeB. Hampumep, Xopommm co-
OTHOUIICHUEM II€Ha/KaueCTBO OTIMYAIOTCS CHUMKHU
cnytHukoB Pleiades paspemenuem 0.5 M, omHAKO B
JOCTYIIHOU JIUTEpaType HaM He y4aJloCh HAUTH pe-
3yJABTAaTOB UX UCIOIB30BAHUS JJI1 HHBEHTApU3aLUU
CEJIEKLIMOHHO-CEMEHOBOTYECKUX OOBEKTOB.

ITosTomy menb paGoThl 3aKiOYanIach B OLIEH-
KE€ TPUTOJHOCTH CHHUMKOB CBEPXBBICOKOTO pa3-
pemrenust Pleiades misi MOHHUTOpPWHTa COCTOSHUS
HacCaXJICHUH apXWBHBIX M JIECOCEMEHHBIX IUIaH-
Tallui XBOWHBIX MOPOJ, CKOHLIEHTPUPOBAHHBIX B
rpaHunax kpymnHeimero B CHOUpH CEeNeKIMOHHO-
ro nmutomuuka OAO «bepackuii necxo3» B Hoso-
cubupckoit obmactu. Cuumku Pleiades BbIOpaHBbI
M0 IPUYUHE ONTUMAIBHOCTU COOTHOLICHHS LeHa/
KaueCTBO, a TAKXKE KaK CaMbI€ «CBEXKHE» HAa MOMEHT
HWCCIEN0BAaHUI, HE UMEIOIME TEHEN OT 00IaKOB U
XapaKTEePU3YIOLIUECs OTHOCUTEIIBHO HEOOIbIIUM
yIJIOM HAKJIOHA CHUMKA.

[Tpu sToM peranuch 3 OCHOBHBIE 33/1a9H:

1) unenTuduKanus Ha IUIAHTAIMIX IEPEBHEB C
paszesieHueM UX Ha pas3In4yHble KaTeropuu, OTIIU-
YaoIrecs: Mo: MOPOTHOMY COCTaBy (IieneBas To-
pola u caMocCeB), pa3Mepy KpoH (KpyITHBIE 1ePEBbs
OCHOBHOM M MEJIKUE JAEPEBbsI AOMOJIHUTENbHOMN 10-
CaJIKu), COCTOSTHUIO (370pOBbIC M OOJLHBIC/TIOTHO-
M€ JAE€PEBbsI, IYCTHIE MTOCAI0YHBIC MECTA);

2) COTOCTaBICHNE JAHHBIX ACIU(PPOBKH CHUM-
KOB C JaHHBIMHU HATyPHOT'O 0OCJIEIOBAHNUS IEPEBHEB
Ha HEKOTOPHIX 00BEKTaX;

3) mosydeHue YTOYHEHHBIX JAaHHBIX O COCTO-
STHUM HUCCIIEAYEMBIX apXHMBHBIX U JIECOCEMEHHBIX
MJIAHTAIMI XBOMHBIX MTOPO/I.

MATEPHUAJIBI U METO/JbI

B rpanunax EnGammHCKOrO THUTOMHHKA Ha
rtomaau okosio 200 ra CKOHIIEHTPUPOBAHBI TUTAH-
TaIlMOHHBIE OOBEKTHI JIECHOTO TE€HETHKO-CEIICKIIN-
onnoro komruiekca (JII'CK) Bcex XBOWHBIX TOPOL
HoBocuOupckoit o61acTv, HO MPEUMYIIECTBEHHO
COCHBI OOBIKHOBEHHOU Pinus sylvestris L., xenpa
cubupckoro Pinus sibirica Du Tour u TUCTBEHHHUIIBI
cubupckoit Larix sibirica Ledeb. (bononun u ap.,
2010) (puc. 1).

OTnmuInuTeIhHON 0COOCHHOCTHIO 3THX 0OBEKTOB
SIBIISIETCSL peIKasi peryJisipHasi ocajaka JIEpeBbEB 10
cxemaMm oT 5 X 8 10 10 % 11 m. B oOriet cnoskHoCTH
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B IpaHULAX MUTOMHHUKA BbICAXKEHO OKOJ0 30 ThIC.
nepeBbeB. Bo3pacT B3pocCibIX J€peBbEB B IMpee-
JaxX NUTOMHHUKA HA pa3HbIX IUIAHTALUSAX HA MO-
MEHT ChEMKH COCTABIISUT B OCHOBHOM OT 25 (1992,
1993 rr. mocaakm) no 40 net (1978, 1979 rr.).

AOCOIOTHBIE BBICOTHI B TIpeenax BCEro Iu-
TOMHHUKa u3MeHstoTcs oT 260 1o 300 M, yKJIOHBI B
CpEeIHEM HE MPEBBIIAOT 3°, MJIAHTALKUK PacIosio-
JKEHBbI Ha BBIDOBHEHHBIX yJacTKax.

B kadecTBe OCHOBHOIO MCTOYHHKA IIPOCTpaH-
CTBEHHON HMH(OPMALIMK HCIIONB30BAIH (parMeHT
cunMKka Pleiades 1 A momanso 25 kM2, HOTHOCTBIO
MOKPBIBAIOIIETO UCCIEAYEMYIO TEPPUTOPHIO, JaTa
cbeMkH 17.06.2017 1., OTKJIOHEHHE OCH CHEMKH OT
Hagupa 15°. @parMeHT CHUMKa [TOJIYY€EH B BUJIE Ha-
6opa opToTpaHc(HOPMHUPOBAHHBIX CIIEKTPAIBHBIX U
MAaHXPOMATHYECKOTO KaHAJIOB C 3asBJICHHOM CO CTO-
POHBI TIOCTABIIIMKA TOYHOCTHIO TJIAHOBOTO OTIpEJie-
JICHUsI KOOPAUHAT, COOTBETCTBYIOIEH MacITaly 10
1:10 000.

Jannsle cnyTHuKOB cepun Pleiades obGnanaror
MPOCTPAHCTBEHHBIM pazpemeHueM 0.5 M B maH-
XpOMAaTUYECKOM KaHalle, a TaK)Ke YEThIPbMS CIEK-
TPIBHBIMH KaHAJIaMd B BHIMMOM H OJIKHEM
MH(PPAKPACHOM JTUAra30Hax ¢ MPOCTPAHCTBEHHBIM
paspeuiennemM 2 M. BriOpanHas crieHa oxasanach
HanOoJjee CBEXEH Mo Jare CheMKH CPeIH apXHB-
HBIX JIETHUX CHHUMKOB C TPHUEMIIEMBIMH YTJIaMH
HAKJIOHA, OOJIaYHBIM MOKPBITUEM U JOCTATOYHBIM
IIPOCTPAHCTBEHHBIM pPa3pelIeHHEM Ha MOMEHT 3a-
ka3a (Becna 2019 r).

g BusyanbHOro AemMpUpOBaHUS CUHTE3U-
pOBaJIM HECKOJIBKO BAapHAHTOB MYJIBTUCIIEKTPaJIb-
HBIX N300paKeHHI C yBETTMUCHHBIM 3a CYET HAaHXPO-
MaTHYECKOTO KaHaja paspenienuem (meron Brovey
Transform), uanexc NDVI. IIpu aTom Gonbiie Bce-
r'0 UCIOJIB30BATH U300paKEHUE B I[BETOBOW MOJie-
mu RGB: B koMOuHammu 61mxHETro HHPpaKpacHO-
ro, KPaCHOTO M 3€JICHOT0 KaHaloB. PacTuTenbHbII
MHJIEKC HCHOJIb30BaJIM BCIOMOTaTeNIbHO, Ul Ha-
IVISITHOTO TIPEICTABIICHHS O TIOKPBITUN PACTUTEIb-
HOCTBIO OT/ICTBHBIX TUIAHTAIMI 1 OypTOB MpH MPO-
BeJCHUU TpaHull. [lOCKONbKY CHHTE3MpOBAHHBIE
[[BETHBIE M300pakeHus1 uMeroT paspemenue 0.5 M,
MIOMCK U BBIJICJICHNE B3POCIBIX JIEPEBHEB HA TIIAH-
TaIUSAX C PACCTOSTHUEM MEXIY JepeBbsiMu 5—11 m
HE BbI3bIBAET HUKAKOI'O 3aTPYIHEHUS, OHH XOPOILIO
KOHTPACTHPYIOT KaK C TPaBSIHOU PaCTUTEILHOCTHIO,
TaK ¥ C MIOYBEHHBIM ITOKPOBOM (pHC. 2).

[Tpu Gonpliei rycToTe Mocaaku, KOraa KpOHBI
COCEJIHUX JIEPEBBEB HAUMHAIOT COMPUKACATHCS, OT-
JIENTbHBIE PACTEHUS OMO3HAIOTCS M0 Pa3AeISIONIIM
UX TOJOCKaM TEeHeH, oTOpachlBa€MbIX KPOHAMHU.
bonee Mononble pacTeHus, UMEIONINE IUPUHY KPO-
HBI MeHee 1-2 M, Ha CHUMKE OITO3HAIOTCS B BHJIC
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MOHumopuHe COCMOAHUS APXUBHBIX U 1€COCEMEHHbIX nﬂaﬂmauuﬁ XBOUHbBIX nopoz) C NOMOUYbIO CRYMHUKOBbIX OQHHBIX...

Hosocubupckoe
6000XpanuIULye

54°48'16.4" c.u.
83°38'55.8" B.1.

54°48'0.7" c.u1.
83°37'6.4" B.1.

~54°47!17.6" c.m.

83238'55.2" B.1.

54°46'16.8" c.uw.
83°37'12.6" B.1.

Puc. 1. Ilutomunk Ha ¢parmente caumka Sentinel 2 ot 16.08.2018 1. (cunTe3upoBaH B 1BeToBOW Mozxenn RGB

B ecTecTBeHHBIX 11BeTax (RGB 432)).

PEryJsipHO PacHOIOKEHHBIX TEMHBIX TOYEK Ha (o-
He OoJsiee CBETVION TPaBSHOM PaCTUTEIbHOCTU WM
TMOYBEHHOTO MTOKPOBA.

JepeBbs, pe3ko OTIMYarOUIMecss MO LBETY OT
OCTAJIbHBIX, MOMETWJIM KaK MPEaNOJ0KUTENBHO
OonpHBIE. B ipenenax kaxmoi IiiaHTaIiuu ¢ y9eTOM
ee KOHQUTypaluu, IIOMAAN U TYCTOThl MOCAIKH
MOCYUTAIH YUCIO MOCAJOYHBIX MECT, ONPEAETIIN
OTHOILIEHUE KOJIMYECTBA JKUBBIX JIEPEBHEB KYJIbTHU-
BUPYEMOU OPOJBI K YUCITY ITOCATOYHBIX MECT.

[TomuMoO yuera KUBBIX 1€PEBbEB, @ TAKIKE KOH-
¢urypanu M 1oiomaznei oObEKTOB B Ipeaenax
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Puc. 2. JlepeBbs OCHOBHOW M JOTIOMHUTEIHFHON TIOCATIKH
TUIAaHTaMK Keapa Ha pparmente cunMka Pleiades 1A.

CUBUPCKUU JIECHOU XYPHAJL Ne 4. 2020

Ka)/10¥ IUIAHTallMU B Ipolecce AemnprupoBaHus
M3MEPUWIN IIHUPUHY KPOH YEThIpEX CIydyailHbIX Jie-
peBbeB. lllupuHy KpoHBI M3MEPSIIM BU3YaJIbHO IO
CHUMKY B JBYX B3aMMHO MEPHEHAUKYISPHBIX Ha-
MpaBJIEHUAX CTaHAApTHBIMU uHCTpyMeHTamu ['1C,
0e3 ydera TEHH; Cpe/iHee 3HAYCHHUE 3alMChIBATH B
COOTBETCTBYIOIIIME aTpUOyTUBHbIE JaHHbIE BEKTOP-
HOro oObekra. OOmMit 00beM BBHIOOPKHU TSI BCEX
55 oOwekToB cocTaBmi 220 nepeBbeB. ITOTO OKa3a-
JIOCh JIOCTATOYHO JJISi aHAJIM3a 3aBUCUMOCTH MEX-
JIy SIPKOCTBIO M300pa’keHUI B PAa3IUYHBIX KaHAJIaX
Y COMKHYTOCTBIO KPOH Ha IUTaHTALUsX.

[To manHBIM nemmppUpPOBAaHUS HA HMCXOIHBIN
MYJIBTUCIEKTPAIbHbI CHUMOK HAaHECIH BEKTOp-
HBIH €110 nepeBbeB. OH ObUT JONOIHEH 3HAYEHUS-
MU SIPKOCTH B Ka)KJIOM KaHaJleé UCXOIHOIO MYJIbTH-
CHEKTpalibHOTO M300pakeHus (puc. 3). 3arem Bce

Puc. 3. BexropHblil croil 1epeBheB, MOTYUEHHBIH B pe-
3yIbTaTe BU3YyaJbHOTO NemuppupoBaHus Ha (poHe par-
MEHTa MYJIBTHCIIEKTpaJIbHOr0 cHIUMKa Pleiades.
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JTaHHbBIE, BKJIIOYAs pe3yIbTaThl H3MEPEHUS IIUPHHbI
KpOH, 3kcroptupoBanu B gopmar Excel, nomyuns
BO3MOXXHOCTh CTAaTUCTUYECKON 00pabOTKH BCex
JAHHBIX W KOCBEHHOW OIICHKH OTPa)KaTeIbHBIX
CBOWCTB PacTEHHUM.

[Tpu pabote ¢ MPOCTPaHCTBEHHBIMH JTAHHBIMH
UCIOJIB30BAIM  NpOorpaMMHble poaykTel QGIS,
Erdas Imagine, ['C «Kapra», cratuctuueckas 00-
pabotka ocymecTBisuiach B Excel.

[Tonesbie oOcienoBaHMs 1€PEBbEB MPOBEACHBI
oceHbto 2019 1. Ha KOHTpACTHBIX MO BO3PACTY, CO-
CTOSSHUIO U TYCTOTE JIECOCEMEHHBIX IUIAHTALUAX
(JICTI): JICIT nuctBennmIbl cubupckoi 1988 r. 3a-
knaaku (11-JIn-JICIT) ¢ pa3memenueM mocamod-
HbIX MecT 6 x 8 M; JICII keapa cubupckoro 1986 .
(8K-JICTI-3' u 8K-JICII-3?) ¢ pa3melneHreM 5 X 8 M;
JICIT cocubl oObikHOBeHHOM 2007 . Ha Oypre
(8-9-JICTI®) ¢ pasmerernem 5 x 10 M. B xakmom
MOCaI0YHOM MECTE OLEHMBAJIM HaJIMYUE U COCTOSA-
HUE JICPEBHEB TIETICBON XBOWHOM MOPOJIBI, HATMUUE/
OTCYTCTBHE CaMOCEBa JIMCTBEHHBIX TIOPOJl HA MECTE
MOTHOILIETO JIepeBa XBOWHBIX MOPOJI, IIUPUHY KPOHBI.

ITpu cratuctuueckoir 0O6pabOTKe MaHHBIX HC-
TOJTB30BAIM 3HAYCHHS SIPKOCTH B IEHTPATBHBIX
4acTAX KPOH JIEPeBhEB HA KOCMOCHUMKE, HAXOAMIIU
cpenHue apu(pMETHUECKUE U UX OIIUOKHU, OCYIIeCT-
BIISLTU TUCTIEPCUOHHBIN U PETPECCHOHHBIN aHATN3BI.

PE3VYJBTATBI U UX OBCYXJIEHHUE

brarogapss  XopolmieMmy KOHTpacTy XBONHOM
JPEBECHOM PACTUTEIBHOCTH KaK C TPABSIHBIM IO-
KPOBOM, TaK U C TIOYBAMHU B BUIMMOM H B OJIMKHEM
HH(ppaKpacHOM JMana3oHax Ha CHUMKaX YBEPEHHO
pa3IMyaroTCs KPOHBI B3POCIBIX 1€PEBBHEB, JTHHEN-
HBIE pa3Mephl KOTOPBIX B 5 pa3 u Oosee mpeBbIIa-
I0T IPOCTPAHCTBEHHOE pa3pelIeHue, a Takxe 0osee
MOJIOZIBIE JEPEBBS JOMOJHUTENBHON MOCAIKH, JIH-
HEHHBIE pa3Mepbl KOTOPBIX CONOCTaBHMBI C IPO-
CTPaHCTBEHHBIM pa3pellieHNeM CHUMKA.

PaccMmoTpenune mosmyueHHBIX pe3ysbTaToB Hay-
HEM C COIMOCTABJICHUS MOJIEBBIX U AT (DPOBOUHBIX
JAaHHBIX. B X0ze MOoJIeBBIX HCCIEAOBAHUN MTPOBEIIH
CIUIOIIHON TepecdeT W HM3MEpeHUsl JepeBbEB Ha
Tpex IuianTanusx (taom. 1).

[Ipu oueHke pe3yabTaToB eI PUPOBAHHS
CBEpsUTH TIOJIOKEHHE JIEPEBHEB BO BCEX I0CAI0Y-
HBIX MECTaX, YYTeHHbIX B moje. [Ipu aTom B mose
OTMEYaJiu BCE JIEPEBbsl OCHOBHOM U JONOJHUTEIb-
HOW TOCAJIKU KYJBbTUBHUPYEMON XBOWHOW MOPOJIHI,
BKJItO4asi OOJIbHBIC, CIOMaHHBIE, YCBIXAIOIIHUe, Cy-
XOCTOWHBIE, a TAKKE CaMOCEB JINCTBEHHBIX MOPO/,
BBIPOCIINI HA MECTE BBIMIABIINX AepeBbEB. [Ipu ne-
mu(pUPOBaHUHM OCHOBHOM 11€1bI0 ObliIa MHBEHTA-
pU3aIus JKUBBIX JEPEBbEB KYJIbTUBUPYEMOM XBOW-
HOM MOPOJIbI, CPEIN KOTOPHIX BU3YaJIbHO BBIIEIISIN
MIPEIOIOKHUTEITHLHO O0JTbHBIC, 3aT€M HE OTHOCSIIHU-
ecs K Bo3zesbiBaeMoit mopoae. B tabn. 1 moxeito-
JKEHbI BCE BOSHUKIINE PA3HOUYTEHUSI.

Eciin TOBOpUTH O 310pOBBIX JIE€PEBBSAX OCHOB-
HOM TMOCAJKH, KOTOPbIE MHTEPECYIOT Hac Ooblie
BCET0, TO Ha OOJIBIIEBO3PACTHBIX OOBEKTAX OHU U~
arHOCTUPYIOTCS 110 CHUMKaM C JIOBOJIBHO HEOOIb-
moi omuokoi — okono 1-2 % (cM. Tadn. 1). OTo
IJIAaBHBIN ¥ BeCbMa 00HA/IC)KUBAIOIIMH pE3yJIbTaT.

CrnoxHee OCYyIIECTBISIETCSl pacro3HaBaHUE Ha
CHHMKE OOJIBHBIX M MPOYUX «HEHOPMAJIBHBIX» Jie-
pPEBBEB, KOTOpBIE MOCTE WHBEHTAPU3ALUN OOBIYHO
Ha3HauvalwTcs K orOpakoBke. J[s umcciemyembix
00BEKTOB, COCTOSIHME KOTOPBIX B LIEJIOM XOpOIIEe,
9TO HE UMEET MPHUHIIUITHATBHOTO 3HAYCHHUS, TaK KaK
JIOJIsI TAKHUX CIIy4aeB COCTABIIAET OKOJIO 2 % OT umc-
7a nocaiouHblx MecT. Ho u3 16 nepeBneB 3TOM Ka-
TETOPUH MPABUIBHO JCIIN(PPUPOBATH 110 CHUMKAM
yaajioce Juiib 9 (He MACHTU(UIUPOBAHO OKOJIO
45 % BBIOOPKH).

PaccmoTpum mosnydeHHbIE pe3ynbTarhl Oojee
JIETAITBHO.

Ha 30-netHeit tecoceMeHHOM MIaHTAIUU JTUCT-
BeHHUIBI cuOupckoit 1988 r. (11-JIu-JICIT) mpen-

Tadsmmua 1. Pe3yasrarsl HOIEBOro KOHTPOJIS BU3YAJIBHOTO JeIIH(pPUPOBAHUS

VUTCHO 310DOBBIX ICDCBLCE YureHo O0MBHBIX, CIOMAHHBIX, YCHIXaIOIIIX
Bcero AP Acp JIEPEBLEB U JIMCTBEHHOT'O CaMOCEBa
[LmanTanus TOCaI0UHBIX
B HaType Ha CHUMKE OmmbKu B HaType Ha CHUMKE OumoKu
MECT, IIT. o o
IIT. /0 IIT. %0
11JI-JICIT 176 108 109 2.3 7 0 4.0
8K-JICII-3! 174 117 117 1.2 5 6 2.9
8K-JICII-32 228 128 128 0.9 4 5 3.1
8-9-JICII®Pr 50 14 17 6.0 0 0 0.0

Tpumeuanue. * OTHOILIEHNE YHCTA IEIIH(YPOBOYHBIX OMMOOK K YHCITy ITOCATOYHBIX MeCT, yMHO)keHHOe Ha 100 %; B HEKOTOPBIX
Cllydasix TpH e (poBKe OJHOTO U TOTO ke 00bEKTa YacTh ACPEBbEB HE yUTEHA, a 4acTh OOJIBHBIX U T. 1., HAOOOPOT, OIIMOOYHO HICH-
TH(UIMPOBaHA KaK 30POBbIE, B PE3YyJIBTATE YNCIIO OLUIMOOK MOMYYHIIOCH BBIIIE, Y€M Pa3HOCTh MEXKY COOTBETCTBYIOIIUMHU 3HAYEHUSMH

B CTOJIOAX.
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Tadumuua 2. Cpennue 3Ha4eHus (x) U UX OWKOKU (7m) sipKocTH nuKceneit (% OT paIuoMeTpUYEeCcKOro pa3peLeHus
CHHMMKA), COOTBETCTBYIOIINX [ICHTPAIbHON YaCTH KPOH B3POCIBIX JICPEBHEB B KaHATAX MYJIBTHCICKTPAILHOTO
nzo0paxenus Pleiades 1A Ha pa3HBIX IJTAHTAMSAX TUTOMHUKA (parMeHT)

BmkHuii nEQppa- Bunumbiit
TTnanranus Huero KpacHblii (N) KpacHbIi (R) 3enenslii (G) cunwuii (B)
JICPEBbEB
X | +m X | +m X | +m X | +m
Kedp cubupckuii
10-K-JICIT 417 30.49 0.18 5.26 0.02 8.98 0.02 10.47 0.01
11-K-JICIT 612 32.14 0.14 5.35 0.01 9.09 0.02 10.55 0.01
14-K-JICTT! 365 32.95 0.21 5.27 0.02 9.04 0.03 10.53 0.01
14-K-JICTT? 362 31.66 0.18 5.27 0.02 9.02 0.03 10.50 0.01
Jlucmeennuya cubupckas
7-JIu-JICIT 230 36.39 0.26 5.65 0.02 9.65 0.04 10.78 0.02
8-JIu-JICIT 158 35.64 0.41 5.61 0.04 9.56 0.06 10.74 0.03
9-JIn-JICIT 578 29.72 0.17 5.25 0.02 8.87 0.02 10.44 0.01
10-JIu-JICIT 93 32.54 0.53 5.42 0.05 9.19 0.07 10.61 0.04
Cocna obvikHOBeHHASA
13-C-JICIT! 445 29.74 0.26 5.66 0.03 9.04 0.03 10.65 0.02
13-C-JICIT? 114 29.43 0.37 5.80 0.05 9.22 0.06 10.75 0.03
14-C-JICIT! 268 31.77 0.35 5.86 0.03 9.29 0.04 10.80 0.02
14-C-JICTT? 135 31.10 0.42 5.92 0.05 9.39 0.06 10.81 0.03
Camoces uevt Salix L.u bepesvt Betula L.
Bce mmanTanumn 7 43.85 2.08 5.77 0.10 10.26 0.22 10.90 0.12
Cs0600mnbIE OM Depesbes yuacmKi

14-K-JICTT? 9 47.55 1.11 6.53 0.08 11.33 0.08 11.48 0.05
4/8-K-JICTI%P" 12 27.51 0.96 10.25 0.17 12.03 0.16 12.91 0.12
7-JILI-JICIT 10 54.35 1.05 6.22 0.06 11.29 0.07 11.39 0.04
9-JII-JICII 12 49.83 2.25 6.13 0.07 10.87 0.14 11.19 0.06

CTaBIICHBI KPYIHbIE EPEBbsl CO CPEIHUM IHAMET-
POM KpPOHBI OKOJIO 8 M, TIOCaJKa OCYIIECTBISIIACH
mo cxeme 6 x 8 M. Ilpu BusyanbHoM aemudpupo-
BaHHUU HE OTMeUeHHI 4 iepeBa. B xo/e moseBbIx uc-
CJIEJIOBaHUN OKa3ajoCh, YTO B ITUX TOCATOYHBIX
MecTax pa3MelieHbl J1e(eKTHbIE NEepeBbs — CyXO-
CTOH, CIIOMaHHbIE, JTUOO TOHKOMEPHBI CaMOCEB.
Tpu nepeBa, KOTOpble MpHU ACIIHPPUPOBAHUU OT-
MEUeHBl KaK 37I0pPOBbIE OCHOBHOW MOCAJIKH, IMPH
HaTypHOM KOHTpOJIE OKa3aJuCh Oepe3amMH C Jaua-
MeTpoM ctBona oT 20 1o 24 cm. Bugumo, mupu-
Ha KpOHBI Y HHX ObLJIa COTIOCTaBMMa C OCHOBHOM
MOCA/IKOM, a OTINYMsI B TOHE HE ObLTM 3aMEUYCHBI.
B Tabmn. 2 aTi nepeBbst yuTeHbI B 000X cTONOIAX C
omunOKamMu.

Ha Gnu3koii mo Bo3pacty, HO 6osiee 3aryIeHHOMI
(5 x 8 M) TecoceMeHHO TUIaHTalUK Kepa cCuoup-
ckoro 1986 . (8K-JICII-3' u 8K-JICII-3?) npowus-
pacTaroT CTOJNb K€ KPYITHBIC JEPEBBSI CO CpenHei
IUMPUHONW KpPOHBI OKoJI0 8 M. Heckosibko WB, BBI-
POCIIMX Ha MECTE BBIMABIINX KEIPOB, MPH JIeInQ-
PUPOBAHUN CHUMKOB JIOXXHO MPHUHATHI 33 JIOTIOJ-
HUTEIBHYIO TIOCAJKy Kenpa. YacTh TOHKOMEPHBIX
JIEPEBbEB JIMCTBEHHBIX IMOPOJI, BBIPOCIIUX HA Me-
CT€ BBINABIIUX KEIPOB, HE YUTEHBI NPH AeHn(pu-
pOBaHUMU.

CUBUPCKUM JIECHOU YKYPHAJL Ne 4. 2020

Mostoaple MOCaaKA COCHBI OOBLIKHOBEHHOM, CO-
37aHHBIe 0 cxeMe 5 X 10 M Ha Oypte (8—9-JICII»PT),
HMMEJU BBICOTY OKOJI0O 6—7 M, AMaMeTp cTBosia 12—
14 cm, mupuny kpoHbl 3—4 M. JlemmdpoBodHbIC
OIIMOKY — JIOYKHAS IMATHOCTHUKA TPEX JOTIOTHEHUI
Ha MYCTBIX MOCAJOYHBIX MECTaX. YUUTHIBAsI XOPO-
1iee KayecTBO M300pakeHUM, MBI HPEINOiaraem,
YTO 3TH CJIy4ad HECOBIAJACHUS MEXKIY IOJIEBBIMU
U Jemu(ppOBOYHBIMUA JIAHHBIMH MOTYT OBITH 00-
YCIJIOBJIEHBI JIBYXJIETHEH pa3HULIEW MEXIYy HaTou
CHEMKH U TOCJIEAYIONIMM TMOJEBBIM 00CIIeI0BaHU-
€M; 3a 3TO BpEMS JIEPEBbSI MOIJIM BHIIACTH U OBITH
yOpaHHBIMU MPHU YXOJaX.

Heb6onpbiioe koaumuecTBo AEpeBbLEB B TeETEPO-
TCHHOH «Ie(PEKTHONH» KaTerophH, BKIIOYAIOIICH
4 BUAAa OTKJIOHEHHUW OT «HOPMBI», HE IO3BOJIIET
MOKAa BBISIBUTH HAJIEKHBIE KPUTEPUH UX BU3YyaJIbHO-
ro nemupupoBaHUsL.

Tem He MeHee MOMYEPKHEM, YTO TOYHOCTH Je-
MU(QPUPOBAHUS CAMOTO TJIABHOTO IOKa3aTens —
3JI0POBBIX JIEPEBHEB — COCTaBMIIa OKOJIO 98-99 %.
[Ipy 3TOM JOCTOBEPHOCTH OIIO3HAHHS KPYIHBIX
3OPOBBIX JIEPEBHEB OCHOBHOW Mocajku (¢ aua-
METPOM KpOH OKosIo 8 M) cocTaBisieT 97-99 %, a
Oornee MOJIOBIX (C AMAMETPOM KPOH OKOJIO 3-4 M) —
okoi10 94 %.
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Tadsmua 3. Pe3ysnsrarel 01HO()AKTOPHOTO AUCIEPCUOHHOTO aHAIN3a IPKOCTH MTUKCeIeld B KpaCHOM KaHalle y KpOH

Ppa3JInIHbIX XBOMHBIX IopoA, Mporu3pacTarolinX Ha IJIAHTAOHUAX ¢ COMKHYTOCTBHO KPOH OKOJIO 50 % u HIKE

Hcrounuk Bapuanuu SS df MS F P
Mesxay noponamu 0.715566 2 0.357783 31.475 0.000007
BuyTpu mopon 0.159140 14 0.011367
Hroro 0.874706 16

. .
5 597 y= —0.(2)047x +6.0542
= _ R°=10.9322
jes]
§ 5.7 O KeJp CHOUPCKHI
% 7] o O] IUCTBEHHULA CHOMUPCKasI
§ 5.54 y= —0.2006x +58011 A COCHA OOBIKHOBEHHAS
; 7 0Q o R°=0.9236
g 5.3 o0 o —5
g - o »y=-0.0007x+5.3375 ]
= R*=0.0201
5.1 T T T T T T T T T
10 30 50 70 90

COMKHYTOCTH KPOH, %

Puc. 4. Cpennue 3HaYCHUS SIPKOCTH B LIEHTPAJIbHON YaCTU KPOH JIePEBbEB PA3HBIX MOPOI Ha IUIAHTALUIX,
3anoxkeHHbIX ¢ 1984 mo 1992 1., B kpacHOM KaHaJle MCIOIb30BAHHOTO MYJIBTUCHEKTPATIbHOTO CHUMKA MpU

pa3HOI COMKHYTOCTH KPOH.

Ha cnenyromem srame aHanu3a OLIGHWIN sIp-
KOCTb mukKcenel (% oT paAMoOMETPUYECKOTO pas3pe-
IICHHUS CHUMKAa) B KaHajlaX MYJIbTHCIEKTPAIbHOTO
n3o6paxenus Pleiades 1Ay pa3nu4HbIX 0OBEKTOB:
KPOH JIEPEBBHEB PA3IUYHBIX XBOWHBIX W JIMCTBEH-
HBIX TIOPOJI, @ TAK)KE YYACTKOB TUIAHTAIN, CBOOOI-
HBIX OT JIPEBECHOM pacTuTenbHOCTH (Tad. 3).

MOXHO BHJIETh, YTO Ha UCCIIEAYEMOI BBIOOpKE
JMCTBEHHBIE OPOBI OTHOCUTEIBHO XOPOIIO TU-
(hepeHIupyIOTCsS OT XBOWHBIX B ONMkHEM HMH(ppa-
KpPacHOM U 3€JIEHOM CHEKTpax: CpeJHUE 3HAUYCHUS
SIPKOCTH MTUKCEIIEH sl caMoceBa B 000X CITydasix
BBIXOST 32 TPAHUIIBI CPETHUX XBOWHBIX TIOPOJ IO
BCEM M3YYEHHBIM IUTaHTauusM. Bo Bcex kaHanax,
KpoMe ONMKHEro WHQPAKpacHOTO, KOHTPACTHBIC
pasnuuus HaOIIONAIOTCS MEXIY y4YacTKaMH, CBO-
OOMHBIMH OT JIPEBECHON PACTHTEIBHOCTHU, C OIHOM
CTOPOHBI, 1 KPOHAMU XBOWHBIX U JIUCTBEHHBIX I10-

ponx — ¢ APYroOu.

Yrto kacaeTcd pa3inu4uil MEXJIy XBOWHBIMU
NOpOJaMH, TO OHU B KOHTEKCTE pEIIAeMbIX 3ajad
HE WMEIOT OOJBIIOr0 3HAa4YeHHUs. DTO 00ycioBie-
HO T€M, YTO KyJbTHBHpYyeMas Ha KaXIO#l IuiaHTa-
LMY TIOpOJa U3BECTHA a priory, a TaKXe TeM, 4TO
XBOWMHBIE HE BCTPETHIINCH CPEIU camoceBa. TeM He
MEHEe, YUUTHIBAsl, YTO MPUCYTCTBUE XBOWHOTO Ca-
MOCEBa TEOPETUYECKH BO3MOYKHO, a TAaKKe TO, 4TO
npoOneMa JUCKPUMHHAIUN PA3TUYHBIX XBOHHBIX
MOPOJ SBJISIETCSI BAXKHOM IS TaKcallMM Haca[e-
HUI, MOKHO OTMETUTh cienytoniee. Ha ncnomb-
3yeMOM CHHUMKE SIPKOCTh OTpaXeHUs U TuddepeH-
IIUAIHS UCCIIEAYEMBIX TTOPOJ] 3aBHCAT OT COMKHY-
TOCTH KPOH HacaxaeHuil. B yacTHocTH, B KpacHOM
KaHaje BCE UCCIIEAYEMbIE MOPOJbl CTATUCTUYECKH
JIOCTOBEPHO OTIIMYAIOTCS BO BCEM JTHANa30HE COMK-
HYTOCTH KpOH, HO HauOoJiee XOpOIIO MPU COMK-
HYTOCTH KpoH okojo 50 % u Hmxke (cM. Tabm. 2
u 3, puc. 4).

Taoauna 4. CocrosiHre HeKOTOpbIX TuranTanwii Ha 17.06.2017 r. (dbparmenT)

IMarams | Tox mocanxi [Tnomanp, | Cxema pa3memmenust | CpemHsst MHpHUHA Yucno nepeBbes, | COXpaHHOCTS,
ra [IOCAJOUYHBIX MECT, M | KPOHBI (X £ m), M IIT. %
10-K-JICIT | 1984 u 1985 6.41 8§ %10 7.6+£04 488 61.0
11-K-JICIT | 1984 u 1985 6.59 6 x 10 6.5+0.3 732 66.7
11-JIu-JICIT 1988 3.52 6x8 83+03 616 84.0
12-JIn-JICIT 1991 1.39 8§ x 10 8.6+0.5 126 72.8
12-C-JICIT 1978-1981 2.49 8 x 10 11.0£0.6 193 62.3
13-C-JICII 1979-1983 5.35 8§ x8 9.3+0.3 624 74.6
5-K-MII-1 1985 0.97 6 x 10 5.6+0.3 45 28.0
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PEKH U PyUbH

I:l BPEMEHHBIE BOTOTOKA

|:| Gonora

3a60/104EHHbIE YIACTKU

OrpakeHUs TUTOMHUKA

IPaHUIIBl 1 HANMEHOBAHMS TIIAHTAIMIH
JIOPOKHAS CETh

El KeZlp CHOUPCKUi

E JIMCTBEHHUIIA CHOUPCKast
El COCHA OOBIKHOBEHHAS

] e

Izl JOIIOJIHUTECJIbHA ITOCaJKa

Puc. 5. KapTa—cxeMa JIECOCEMCHHOT'O CCIICKIIMOHHOI'O IMTOMHHUKA.

O4eBHIHO, ATO OOYCIIOBIEHO TEM, YTO OTpa-
JKEHHBIA OT KPOH J€PEBBEB COJHEYHBIM CBET HE-
ceT uHPOpPMAIIMIO O COCTaBe, CTPYKTYpPE U COCTO-
STHUM BCErO MOYBEHHO-PACTUTEIHHOIO TMOKpPOBa, a
HE TOJBKO IIesieBoT0 oObekTa (Bunorpamos, 1984;
Yanppa, l'omr, 2008; bormanos u mp., 2016).

CUBUPCKUU JIECHOU XYPHAJL Ne 4. 2020

B oroil cBs3n po6GaBuM, 4TO HauOOIbIINE
MEKIUTAaHTAIlMOHHbIe pa3nuuus (1o 7 % B Ommx-
HEM WH(PAKpPaCHOM JMaNa3oHe) MUMEIT MECTO Yy
JUCTBEHHHULIBI CUOUpPCKON — Hauboyiee CBETOJIO-
OWBOI TTOPOJBI, HE3HAYNUTEIBHO 3aTCHSIONICH HU-
JKEPACIOJIOKECHHBIE PAaCTeHUs M MOYBY. B cBs3m C
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CWJIbHBIM BapbUPOBAHUEM I'yCTOTHI 1 COMKHYTOCTH
KpPOH JPEBOCTOEB Ha ITHUX O0bEKTaX TPaBSHOW MO-
KpOB MO J€PEBbSIMH 3HAYUTEIBHO OTIIMYAETCS 110
MOIIIHOCTH, HYTO, BEPOATHO, BHOCHUT CYIIECTBEH-
HBbI BKJIQJ, B pasziuyusl IUIaHTAlUd 1O SIPKOCTU
KPOH (M HaIlIOYBEHHOTO MOKPOBA MOJI OTHOCUTEIBHO
«Mpo3pavyHbIMK» KpoHamu). Haumenbmme mex-
TJTAHTAIMOHHBIE Pa3TUIHs HAOIIOMAIOTCS Y TEMHO-
XBOWHOM MOPOBI KeJpa CHOUPCKOTO.

VY4uThIBas MOTYYEHHBIE PE3YJAbTAThl, Mbl COUIH
BO3MOKHBIM JICIIHN(PUPOBATH COCTOSIHUE JIEPEBHEB
Ha BCEX OCTAJIbHBIX IJIAHTAIIMOHHBIX 00BEKTax IMu-
TOMHUKa. B pe3ynbrare paboTsl ObUIH OOHOBJICHBI
CBEJICHUS O COCTOSIHMM IUIAHTALUN, a TaKXkKe Co-
CTaBJICHAa YTOYHEHHas KapTa-CXeMa MHUTOMHHUKA C
YKa3aHUEM B Ka)/J0M I0CAJOYHOM MECTE Ka)I0i
TUTAHTAIlMU 37I0POBBIX JIEPEBHEB KYJIBTHUBHPYEMOM
nopoasl (Tabm. 4, puc. 5).

OO1ast oA ib MMTOMHMKA B TIPE/IENax Orpax-
JeHus coctaBmiia 462.7 ra, cymMapHasi 1iiomaib 1uc-
NOJIb3YEMBIX II0J1 IUIAHTALMKU TeppuTopuil — 175 ra.

3AK/IIOYEHHUE

MynbsTuCeKTpaibHble CIYTHHKOBBIE CHHMKH
Pleiades ¢ nammumem OmmkHETO HMH(PpPaKpacHOTO
KaHaJla U MPOCTPAHCTBEHHBIM Pa3pelleHHEeM IaH-
XpoMarudeckoro kaHana (0.5 M B coYeTaHUM C ma-
CHIOPTHBIMH JIaHHBIMH M BBIOOPOYHBIM TIOJIEBBIM
KOHTPOJIEM MOTYT YCHEIIHO HCIOIb30BATHCS IS
WHBEHTAPH3AllUd U MOHUTOPUHTA apXUBHBIX U Jie-
COCEMEHHBIX IIAHTAIM XBOWHBIX MOPOJ, OTIHYa-
FOIITUXCST HEOOITBIIION TyCTOTOH rmocanku (250 mT./ra
u MeHee). nentudukanus Ha 3TUX 00BEKTax 370-
POBBIX JEPEBbLEB KYJIBTUBUPYEMOM XBOMHOM MOpO-
JIbI OCYIIECTBIISIETCS] C BEPOSTHOCTRIO BhIle 97 %.

To4HOCTH AMCKPUMHHAIMK OOJNBHBIX JI€PEBHEB
KyJBTHBHPYEMOM TOPOIBI OT CaMOCEBa JIMCTBEH-
HBIX TIOPOJ CYIIECTBEHHO HIDKe. [[1s1 ee moBsIie-
HUSL HEOOXOAMMBI JallbHEeHIe uccienoBanus. Ha
HACTOSLIIEM JTare JJIsi YTOYHEHHs KaTerOpHH Je-
PEBBEB, OTIIMYAIOIIUXCS 110 ACIIH(PPOBOYHBIM HPH-
3HaKaM OT 3JI0POBBIX KyJIBTUBHPYEMOU MTOPOJIbI, HY-
JKEH JIOTIOJIHUTEIbHBIHN MOJIEBOW KOHTPOJIb.

ApXUBHBIE U JIeCOCEMEHHbIe TutanTanmuu Ho-
BOCHOHMPCKOW 00JIACTH MOTYT MCTIONB30BATHCS IS
YTOYHCHHUsSI JNeMU(DPOBOYHBIX TPU3HAKOB pa3iIHy-
HBIX XBOWHBIX TIOPOJI, YTO AKTYaJbHO JUIS IOBBI-
IICHUS] TOYHOCTH TAaKCAllMU TOPOJHOTO COCTaBa
HacaXXJEHUH MIPU JIECOYCTpOoIcTBE. B ycrmoBusx ne-
COCEMEHHBIX TUIAaHTAIM TaKue MOpOJIbl, KaKk Kelp,
JMCTBEHHUIIA ¥ COCHA, XOPOIIO TUCKPUMUHHUPYIOT-
Csl Ha JIETHUX CHUMKaX, 0COOCHHO MPH COMKHYTO-
CTH KpOH HacaxaeHui okoio 50 % n Hmke.
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Hccnedosanusa nposedenvt 8 pamkax npoexkma
Ne 0356-2019-0024 npu opeanuzayuonHom cooeti-
cmeuu Munucmepcmea npupoOHbIX pecypcos u JKo-
noeuu Hoeocubupckoti oonacmu u AO «bepockuti
J1ecxo3y.
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Thousands of hectares of forest seed orchards and archival uterine plantations of plus trees have been created in
the Russian Federation. Their inventory and monitoring can be carried out using ultra-high resolution satellite
imagery. The purpose of the work was to test this approach based on Pleiades 1A data, optimal in terms of price/
quality ratio, for inventory and assessment of the state of archival plantations and forest seed orchards of conifers,
concentrated on an area of about 200 hectares of the joint stock comp. Berdskiy forestry enterprise breeding nursery
(Iskitimskiy district of the Novosibirsk Oblast). The inventory was carried out on the basis of visual interpretation of
the synthesized multispectral images with increased resolution due to the panchromatic channel, taking into account
passport and other data on the territory of the nursery. To control the results of visual decoding, a selective field
inventory was carried out. The brightness of the pixels of the initial multispectral image in the central parts of the
crowns of various trees and plantation areas not covered by crowns is compared. The results obtained illustrate the
possibility of identifying healthy trees of cultivated species, as well as fallen and replaced by deciduous self-seeding
trees. The described approach can be used for operational remote monitoring of archival plantations and forest seed
orchards of conifers.

Keywords: inventory, breeding and seed growing objects of coniferous species, Pleiades satellite scenes, visual
decoding.
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