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The article deals with the application of remote sensing data in the study of flooding of forests on the example
of band boron in Novichikhinsky forestry of the Altai Krai. The results of research are presented, in particular,
using the method of object-oriented classification of space images of the earth's surface, which combines the
possibility of clustering, qualitatively distinguishes connected objects in the image, and classification with
training, which allows to refer the selected objects to pre-defined classes. According to remote sensing data,
the areas of flooding and the forest pathology state of the Barnaul belt forest were estimated.
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Ncnonb3oBaHme AaHHbIX AUCTaHLUMOHHOIO 30HANPOBaHUA ANA
BbIABNE€HUA 3aTOMNJIEHHbIX YH4AaCTKOB JIEHTOYHbIX 60pOB
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B cTaTbe paccMOTPeHO NpUMeHeHMe AaHHbIX ANCTaHLMOHHOMO 30HANPOBAHNS B UCCIEL0BAHNN NOATOMNNEHMUSA
NeCHbIX MacCMBOB Ha MpuMepe NIEHTOYHOro 6opa HOBUYUMXMHCKOrO necHnYyecTBa ANTANCKOro Kpas.
MNpeAcTaBneHbl pe3ynbTaTbl WCCNeAOBaHWI, B 4YaCTHOCTW, C WCMNOMIb30BaHNEM MeToAa Ob6BbeKTHO-
OPNEHTVNPOBAHHOW Knaccuprkaumm KOCMUYECKNX N306paxKeHNin MOBEPXHOCTN 3eM/n, KOTOPbIA coveTaeT B
cebe BO3MOXHOCTM K/iacTepumsaunuv, KavyecTBEHHO BbIAeNsAoLWel CBsi3Hble 0O6beKTbl Ha M306paxeHnn, 1
Knaccndukaumm ¢ obyyeHrem, MO3BONSAKOLLEA OTHOCUTb BbljeNeHHble 06BbekTbl K 3apaHee 3aAaHHbIM
knaccam. [0 AaHHBIM  AUCTAHLUMOHHOMO  30HAMPOBAHUA  OLEHeHbl MOoWaAn  MOATOMAEHUS U
NeconaToniorMyeckoe CocTosiHMe bapHaynbCcKoro NeHTo4Horo 6opa.

KnioueBble cnoBa: IeHTOUHBbIV 60p, 1econaTonors, 3aTorneHne 1ecos, gerpajaums necos, ANCTaHUMOHHOe
30HAMPOBaHMe, 06paboTka AaHHbIX AUCTAHLMOHHOIO 30HAMPOBaHUS, HOBUYMXMHCKOE NIeCHUYeCTBO,
AnTanckuin kpai.

BeegeHune

B HacTosiLee BpeMs MCMOMb3YHOTCH PasivyHble MeTOAbl MOHUTOPUWHIA fleca, Cpean HUX akTMBHOe pasBuUThe
noay4aroT ANCTaHUNOHHbIE. OCHOBHOW Lie/1bl0 MOHUTOPWHIA, OCYLLLECTBISEMOro C MOMOLLBIO ANCTAHLMOHHbBIX METOAOB,
ABNAETCA OLeHKa COCTOSHWA 1eCOB: roCyAapCTBEHHAA MHBEHTapM3auns 1ecoB, HabnraeHre 3a NoXapHON 06CTaHOBKOW
1 oYaramu noxapos; BbiSiB/ieHV e TEPPUTOPUIA HE3aKOHHbIX PyBOK 1 HapyLLEeHW, B YaCTHOCTW, B Mpejenax OXpaHseMblX
NPUPOAHBIX TEPPUTOPUIA, N1ECOYCTPONCTBO B TPYAHO AOCTYMHbLIX U YAANEHHbIX paioHaX, U3y4YeHre NOoATOMNIEeHHbIX 1eCoB
(neconatonornyeckoe cocTosiHWe, gerpagauus). Mpobnema NOATONNEHNA N1€COB OTHOCUTCA K TakMM XXe BaXHbIM, Kak U
npobaema necHbIXx noxapoB. OgHaKko, Cyas MO MybauMkaumsm, AaHHOW npobfieme yAenseTcs 3HauuTebHO MeHbLue
BHVMMaHWs, HECMOTPS Ha TO, YTO NMIOLLAAN AerpajmpoBaHHbIX Y MOrMOLUNX NeCHbIX MacCMBOB BCAEACTBME MOATOMIEHNS
Bo3pacratoT. COBpeMeHHble CpejcTBa AWCTAaHLUMOHHOIO 30HAMPOBaHMA 3eMAn 1 reoMHGOPMaLMOHHbIE TEXHOMOTNN
No3BONAT NAEHTUOULMPOBATL NOATOMNIEHHbIE N1eca, OLeHMBaTb 61Modur3nyeckme 1N TakCaloHHbIe MoKasaTenu NecHbIX
HacaxgaeHW, KapTorpadmnpoBaTk NOATOMEHHbIE NECHbIE 3eMIIN.
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Jleconatonornyecknii MOHUTOPUHI Ha OCHOBE JaHHbIX AVCTAaHLMOHHOMO 30HAMPOBAHNS 3eMan - 3TO CUCTeMa
HabMtOAEHNA 33 COCTOSHMEM NecoB, HapyLleHVeM KX YCTOMYMBOCTW, MOBpEeXAeHVeM (nopaxeHuem) BpeauTensiMu,
60/1e3HAMN N APYTMMI MPUPOAHBIMU 1N aHTPOMOreHHbIMWU GakTopaMu Cpedbl, a Takxke 3a AMHAMUKOW 3TUX MpoLeccoB
(Fedorova 2011).

MOHUTOPUHT 06ecneunBaeT paHHee BbisiB/ieHe Heb1aronoay4YHOro COCTOSTHUSA HacaxgeHW, OLEeHKY 1 MPOrHo3
Pa3BUTUSA CUTYaLMU AN CBOEBPEMEHHOMO MPUHATUSA pelleHuii No MA3aHVPOBAHUIO U OCYLLECTBNEHNIO 3PPeKTUBHbIX
NPUPOAOOXPAHHbIX 1 N€CO3aLLMTHBIX MeponpuaTni. B AnTalickom kpae Ha 6a3e LleHTpa 3almThl neca nony4vaeT pasutme
J1econaTtoiorMyecknin MOHUTOPUHI AN pelleHVss MpobneM MOATOMAeHWs NecoB C MPUMEHeHWeM AUCTaHLMOHHbBIX
MeToZ0B. TMUAOTHOM TeppuTOpuen M3yyeHus cTana TeppuTopus HOBUUMXMHCKOrO fecHW4YecTBa, rge Habnrogaercs
AVTENbHOE MOATOMIeHVe 1 3aTOMJIeHNe IeCHBIX TEPPUTOPUIA B CBA3M C MOABEMOM YPOBHS FPYHTOBbIX BOZ, Bbi3biBatoLLee
npouecchbl gerpagaumn JIeHTOUHbIX 60POB, Mpown3pacTaloLmx B6AM3M o3ep. [JaHHble y4acTKM fleca MpakTUyeckn He
[OCTYMHbBI AN Ha3eMHOro o6c/1ef0BaHNS, MO3TOMY MOHUTOPUHT AUCTaHLMOHHBIM CMOCOboM ByaeT crnocobCTBoBaTh
peLueHIo 3KON0rMYeckKX Npobaem.

C 2016 roga B CTeMHOM 30He ANTaMcKOro Kpasi MOBCEMECTHO HabtoAaeTcs 3HaUNTeNbHbIM MOABEM IPYHTOBbIX
BOJ, YTO MPUBENO K M3MEHEHUI0 eCTeCTBEHHbIX PaHuL, PacnosoXeHHbIX 3jecb 03ep, KOTopble Havaau 3aTananeatb
JleCHyl0 TeppuTOoputo. B pesynbTate ob6LUMpPHbIE YYacTKM NEHTOYHbIX 60pOB ANTAliCKOro Kpas OKasanncb B 30Hax
AAVTENbHOro 3aTonneHus. Kak cnefcreume - yBeNMUnancb NaoOLW3aAN HaCaxaeHW C Hey40B1eTBOPUTENbHbBIM CAHUTapPHbBIM
cocTosiHveM (State Report 2017). bonbluas 4acTb AerpagvpOBaHHbIX YYacTKOB MPAaKTUYECKU KPYMAbIA rog SBASeTCs
HefoCTYMHOM ANst Ha3eMHbIX obcnegoBaHni (Puc. 1).

Puc. 1. 3aTonneHHble necHble HacaxaeHns ¢ HEYAOBNETBOPUTENIbHBIM CAHNTAPHbBIM COCTOAHMEM

B 2017 rozy Ha TeppuUTOpUM JIEHTOUHbLIX BOPOB Takxke HabAAANCA 3HaYNTENbHbIA NOABLEM FPYHTOBLIX BOJ,
KOTOPbI NMPUBEN K M3MEHEHMWIO TPaHWL, PacrnoOXeHHbIX 3eCb BOAHbIX OOBLEKTOB, CIUAHWIO psija 03ep U pek U
3aTonsieHnto necoB. B 2017 rogy 6611 BbISsB/IeHbI 1 MepBble CyYan ferpajaumnm 1ecoB - yCbiXxaHWs. YCbIXaHVe 1ecoB
Habnwogannce B KynyHAMHCKOM, HOBUUMXMHCKOM 1 aBNOBCKOM necHUYecTBax. Ha TOT MOMEHT MJoWajb YCbIXaHUS
coctasnsna 0,7 Teic. ra. B 2018 rogy noAronneHne TeppUTopuiA NPOSOMKNAOCL. B 30HY NOATOMNAEHMSA Nonann yyacTku B
MaBNoOBCKOM U PebpUXMHCKOM NecHnYecTBax, a Takxe bapHaynbckon, KynyHAMHCKON 1 KacMannHCKO 60pOBbIX JIEHT.
ObLaa naowajb COCHSAKOB, HAaXOAALLMXCS B 30He MOATOMNEeHWs, oleHeHa B 24 Thic. ra. B oktabpe 2018 roga
cneymannctamu LieHTpa 3awwmThl neca ANTarickoro Kpasi, COBMeCTHO € Koaseramuy n3 MMHUCTepcTea NpYpoAHbIX pecypcos
N 3Konorun ANTamckoro kpasi 6bino MPOBeAeHO aspoBM3yanbHOe 06CnefoBaHMe 4YacTX 3aTOMAEHHbIX YYacTKOB U
YCTaHOBNEHO, YTO TO/IbKO B HOBUYMXMHCKOM necHuyectBe (BapHaynbckass 60poBasi eHTa) yCbixaHWe HacaXAeHWin B
Pa3HoO CTeneHn NPOUCXOAUT Ha naoLlasam 6onee 5 Teic. ra. Ho 13-3a MO3aM4YHOIo PaCroNOXEHUs1 YHaCTKOB YCbIXaHUS
lecoB  BBIMONHUTL WX KapTMPOBaHWE WHCTPYMEHTaNbHO He npeacTaBaseTcs BO3MOXHbIM. [ns ocyllecTBAeHus
MOHUTOPVHIa MOATOMJIEHHbIX JIeCOB BCe aKTMBHee WCMonb3yeTcss WHPopMauusl, nosydaemas B pesy/nbTaTe
JelndprpoBaHMsa 1 NOCAeAYIOLLLEro aHanm3a KOCMUYecknx CHUMKOB.

HoBMUMXMHCKOE lecHMYeCcTBO ANTalickoro Kpasi OTHOCUTCS K NIeCHbIM TEPPUTOPUSIM, TAe BbISIBEeHO Hambonee
WHTEHCMBHOE MOATOM/IEHNE NIeCHbIX 3eMenb BCIeACTBME MOAHATUS YPOBHSA FPYHTOBbLIX BOJ, @ TakXe 3HaduTe/bHble
NAOLAAN YCbIXaHUA NeCHbIX HacaXAeHWn. J1IeCHUYeCTBO PacrnosioXeHO B LEeHTPanbHOM 4acTu ANTalckoro Kpas Ha
TEpPPUTOPUN NATU MYHULUNaNbHbIX PanoHOB: HOBUYMXMHCKOro, MamoHTOoBCKOro, LUnnyHoBckoro, POMaHOBCKOro ©
Aneiickoro. B cocTaBe niecHMYecTBa 9 y4acTKOBbIX JIECHUYECTB, TakXke HeycTpoeHHbIX A0 2009 roga necoB Ha 6bIBLUMX
3eM15X CelbX03Ha3HayYeHns B rpaHmnLax HoBNUYMXMHCKOro, MaMOHTOBCKOMO 1 POMaHOBCKOro painoHoB (Puc. 2).

WccnepoBaHmsas  neconaTonormyeckoli 06CTaHOBKM HA OCHOBE TMPUMEHEeHUs JaHHbIX  AUCTaHLMOHHOro
30HAMPOBaHNS BbINOMHEHblI Ha TeppuTopusax HoBuUYMXmMHCKOro, KpecTbsHckoro, MNMonomMoLleHckoro 1 MycenetoBckoro
YHYaCTKOBbIX IeCHNYeCcTB HOBNUMXMHCKOrO IeCHNYEeCTBa B NMpejeniax NeHTOUHbIX 60poB.
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Puc. 2. PacnonoxeHune Yy4acCTKOBbIX 1IeCHMNYEeCTB B nNpeaenax 1eHTOYHbIX 60pOB HOBUUYMXMHCKOrO necHM4YyecTBa

MaTepmanbl N METO bl MCCHEAOBaHMIz

Ansa aBTOMaTU3MPOBAHHOIO pPacrno3HaBaHWA MOATOMJEHHbIX JIECHBIX HacaXAeHWn 6bl1 MPUMeHeH MeToj
06BbEKTHO-OPNEHTVPOBAHHOW KnaccupukaLmm, T.e. OTHECEHWS MOBEPXHOCTU K OAHOMY U3 3apaHee 3aAaHHbIX KN1acCoB C
obyyaeMbIM Knaccnpmkatopom. OO6BbEKTHO-OPUEHTVPOBAHHbBIA MeTOZA MO3BOASET He TOAbKO BbIAENUTb 0OBeKTHI,
npejcrasneHHble OAHUM 1 TeM Xe KacCOM MOBEPXHOCTW, a TakXKe BEpHO 3ajaTb MPOCTPaHCTBO MPU3HAKOB 06bekTa
(Gurchenkov et al. 2017). O630p BO3MOXHOCTel 06BEKTHO-OPMEHTUPOBAHHOTO NoAXoAa NpoBeseH B paboTe (Blaschke et
al.  2011). TllpumeHeHMe O6BLEKTHO-OPUEHTUPOBAHHOW  KnaccudmKaumMm MokKasblBaeT MOBbILWEHWEe TO4YHOCTU
pacnosHaBaHWA LenesBbiX 06beKTOB B CPAaBHEHUN C APYrMU MeToZaMu, HanpuMep, C N1KCeIbHO-0PUEHTVPOBaHHbIM
noaxogom (lgnatiev et al. 2015).

Ans peannsaumm KOCMMYECKOro MOHUTOPWIHIA MOATOMIEHHbIX IECHBIX 3eMe/lb NCMO/b30BaHbl Pa3HOBPEMEHHbIe
CHUMKM C PasnnyHbIMn XapaktepucTnkamu: cpegHero (10-50 m), Bbicokoro (1- 10 M) 1 CBepXBbICOKOrO MPOCTPaHCTBEHHOIO
pa3speLueHusa (MeHee 1 M). KocMmyeckne CHAMKN 6N B35iTbl U3 OTKPbITbIX MCTOYHNKOB (pecypcoB USGS u ESA), B Buge
HernpepbIBHbLIX HABOPOB CLieH, COOTBETCTBYIOLLINX YPOBHIO 06paboTki LG1 — «Cbipble reofaHHble», He KOHBEPTUPOBAaHHbIE
B 3HaYeHWs N31ydeHns Ha ceHcope. [ns NCNOb30BaHNSA N306paxeHNiA MPOBOAMANCE KOHBEPTALIMA 3HaUEHUIA APKOCTU B
nokasaTenn U3Ny4YeHnsa Ha CeHcope 1 aTMOoChepHas KoppekLms

Bce MaHVNynsLMM CO CHUMKOM MPOBeAEeHbl aBTOMAaTUYEeCK ¢ MoMoLLbl Moayns Semi-Automatic Classification
QGIS. QGIS pgoctynHa ans 6onbLUMHCTBA coBpeMeHHbIX nnatdopm (Windows, MacOSX, Linux) n coBmellaeT B cebe
NoAAepPXKY BEKTOPHbIX 1 PacTPOBbIX AaHHbIX, & TakXXe CNoCcobHa paboTaTh C JaHHbIMY, NPeAoCTaBASEMbIMU PA3IUYHBIMN
KapTorpapuyecknMmm sBeb-cepeepamu 1 MHOTMMU PacnpoCcTPaHeHHbIMY NPOCTPAHCTBEHHBIMY 6a3aMu AaHHbIX (Krylov et
al. 2012). ®dyHkumoHanbHocTb QGIS MOXeT 6bITb pa3BMTa NOCPEACTBOM CO3JaHNS MOAYNEN pacLUVpPeHNs.

bblio  BbiMONHeHO fewwndpupoBaHMe 3aTOMNEHHbIX TeppuTopuid. [JelindprpoBaHe MNpPOBOAUIOCE B
nporpammHor cpege QGIS 3.2.3 N0 CHMMKY CNYTHUKOBOW cucTeMbl Sentinel-2, ¢ npocTpaHCTBEHHbIM pa3spelleHvem 15
MeTpPOB, a TakXe MCMONb30BaJNCb CHAMKM CBEPXBbLICOKOrO paspelueHns ChyTHUKOBON cucTembl KaHonyc. [Ans
CHMMKOB CO CMYyTHMKOB Sentinel-2 wncnonb3oBaHa KkKombuHauwsa kaHanoB 11-8-4. JaHHaa KOMbGMHaLMA KaHanos
yAoObHa Ana  33jaun felindprpoBaHNS TEPPUTOPUIA C NOBPEXEHHOM PAaCTUTENbHOCTBIO, B YaCTHOCTY, Kak MOCneAcTBuI
NOATOMNEHWS NECHbIX 3eMefb.

MeToAnKa NccnefoBaHNSA NOBPEXAEHHbIX NeCHbIX HacaxAeHW BCAeACTBME MOATOMNEHUA 3eMeflb BKI4Yana
cnegyroLme stanbl:

- NoABOP KOCMUYECKMX CHYMKOB Ha TEPPUTOPUIO N3yUeHNs,

- nepBuYHas 06paboTka CH1UMKa (aTMOoCcepHas KoppekLms, obpeska, MoABOP KaHaNoB 1 4p.),
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- JewndpurpoBaHe KOCMUYECKOro CHUMKA, CO3faHue MOSIMIOHOB Oby4aroLLiein BbIOOPKU Ans Knaccupurkaumm
KOCMNYECKOro 1n3obpaxeHns,

- BEKTOpM3aLms MOAyHeHHON kKnaccndurkaumm,

- KapTMpOBaHVe TeppUTOPUN C MOBPEXAEHUSAMUN 1 AerpajaLiei NeCHbIX MacCMBOB,

- aHanu3 v BepndrKaumsa NoayHeHHbIX AaHHbIX.

MNpumMeHeHne MeToAa OOBEKTHO-OPUEHTVMPOBAHHOM KnacCMPUKauMM BKAKOYANO ABa 3Tana: Ha MepBOM
NPOBOAMNACE HEKOHTpoAMpyeMas knaccndukaums (knactepumsanms) Todek M300paxeHns C yY4eTOM MX CreKTpanbHbIX,
TEKCTYPHbIX 0COBEHHOCTEl, a TakXe B3aMMHOr0 pacrofioXeHWs; 3aTeM BbljeneHHble Y4acTKn felindpupoBanncb ¢
obydaeMbIM KnaccnpukaTopom. fMpouecc knaccmpurkaumm nojpasymeBaeT pasfeneHne Ha KNacCbl Mo PasfivyHbIM
KpuTepusam. Jlyylle Bcero pasgensTb CHMMOK He MeHee uyeM Ha 10 knaccos. Kaxgbln knacc skmtoyaer ot 10 go 30
NOJINFOHOB 0by4atoLLVIX BEIGOPOK. YeM 60/bLUe MONIOHOB — TeM TOUHEee NMPOXoANT Knaccnpukaums. MoanroHbsl Kaxzgoro
Knacca He JOMKHbI MeTb MepeceyeHni C ApyriMum Knaccamm 1 nogo1paroTca MakCMManbHO MOXOXMMMU.

[ns BbINONHEHWA knaccnpurkaumm 6b1n BblAeneHbl CegyroLLme Knaccbl:

. O6bnaka

. TeHn oT obnakoB

. BogHble 06bekThI (peku, o3epa)

. Mons (OTKPBITIA FPYHT NOYBbI)

. ObbekTbl TexHoChepbl (HaceNéHHbIE MYHKTbI, CTPOUTEbHbIE MI0LLAAKY, MHPPACTPYKTYPa, MOCTPOMKM 1 Mp.)
. JIncTBEHHBIN Nec.

. TeMHOXBOWHBIV fiec

. 3aTOMNJIeHHbIe TEPPUTOPUN.

9. MNoBpexjeHre HacaxeHWin B pesynbTaTte rapei, speauteneii n T.n.

10. VIHble, HEeMOKPLITLIE JIECOM 3eMIIN.

Ha nepsom 3Tane 06bekTHOM KnaccduKaLmm NpoMCXoAnIa CerMeHTaLmns n30bpaxeHus - pasjeneHne ero Ha
OTZeNbHble YYaCTKW, XapaKTepusyroLLMecs Of4HOPOAHONM CTPYKTYPO BHYTPW ydacTka, W CyLLeCTBEHHbIMU pasinymsamm
MeXAdy y4yactkamu. 3ajadya 3TOro sTana 06paboTky M306paxeHns — BbiAeNNTb Ha Hem 06bekTbl, Mogaexalume
knaccndukaummn. COOTBETCTBEHHO, MPW OMUCAHUW KNacCUPUKaLMM OOBEKTOB Ha M300paxKeHWW, VIMEHHO Y4acTKu,
noayYeHHble Ha 3Tare cerMeHTauuW, MPUHUMAaNUCb B KayecTBe OOBLEKTOB, Mpejnosiaras, YTO OHW COOTBETCTBYHOT
NMPUPOAHBIM VAW aHTPOMOreHHbIM 06beKTaM Ha MOBepXHOCTW 3emnu. AN npoBejeHVs KnaccuduKaumm, UCNob3ys
mMoaynb Semi-Automatic Classification, 6bin co3gaH daiin curHaTyp C HEO6XOAMMBIM KOIMYECTBOM K/1acCcoB. MHCTpyMeHT
ROl npumeHsieMoro MoAyas no3soava J06aBsATh KacCbl Kak aBTOMATMYeCkM Ha OCHOBE CMeKTPasibHOro PacCTOAHUS
MeXay NUKCensaMu, Tak 1 3agasas Bpy4dHyto (Puc. 3).

o -

coNOTUT D WN =

@

oy

Puc. 3. BeigeneHue rpynnel nnkcenei.

Pe3ynbTathl U UX 06CyXaeHNE

[na 0bpaboTkM CHMMKOB Ha MepBOM 3Tarne Hambonee yAauHbIM CTan BblbOp kKnaccubukaumm no npuHLUNY
MUHUMaNbHOM AnCTaHUuMK. PesynbtatoM paboTbl ABASeTca  knaccnduumpoBaHHOe UK306paxeHre ¢ 3aAaHHbIM
KonnyectBom knaccos (Puc. 4).

Mony4YeHHbIN BEKTOPHbIV €10 Bbln OTPeAakTUPOBaH BPYUHYH, MCXOAS U3 3ajayn BblgeNeHUs 3aTOMJIeHHbIX
TepPPUTOPUIA BOKPYT 03ePHbIX CUCTeM HOBUUMXMHCKOrO y4aCcTKOBOro necHn4ecTBa. B kombuHauumm kaHanos 11-8-4 cHMMKa
Sentinel-2 3aTonneHHble TeppUTOPUM BbINN BblAeNeHbl MOACBEeTKOMN (Puc. 5, 6).
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Puc. 4. dparmeHT knaccmomkaLmm KOCMNUYECKOrO N306paxeHns (MoATOMNNEHHbIE 3eM// MOKa3aHbl CUPEHEBbLIM LIBETOM)

Puc. 5. 3atonneHHble y4dacTkn HOBWYUMXMHCKOrO IeCHMNYecTBa (BblaeneHsbl CI)I/IO}'IeTOBbIM LIBETOM)

Ha BTOpom 3Tane 6bina nposefeHa Knaccuomkaumsa nonyyeHHbIX Ha NepBoM 3Tane o6bekToB — OTHeceHue
KaXAoro M3 HUX K ornpejeneHHoOMY Knaccy noBepxHOCTW 3eman. [Ana onpegeneHns NpoCTPaHCTBa MPU3HAKOB 6binn
NpUMeHeHbl ceaytoLLe NoAXOAbI:

- CpejiHee 3HayeHe APKOCTX BO BCEX KaHaNlax No BCeM NUKCensmM 06bekTa;

— NoToYeYHasn Knaccuprkaumsa — 06 bekT LLeMKOM OTHOCUTCS K TOMY KNaccy, K KOTOPOMY OTHECEHO Hanbosbluee
yncno ero Touek (Gurchenko et al. 2017).

Ha pucyHkax BWAHO, 4TO pe3ynbTaT 06paboTki MeTOoAOM OO6BLEeKTHO-OPUEHTUPOBAHHON KnaccndurKaumm
No3BONSAET BbIAeINTb OTAeNbHble CBA3Hble 06BLEKTbl, HeoOXOoANMble ANA pPelueHWs 3ajay 1econaTtonornyeckoro
MOHUTOPUHra. Ha unccnegyemoli Tepputopu HOBUUMXMHCKOrO NIeCHUYeCcTBa MpPOM3PacTaeT CBET/IOXBOWMHbLIA nec -
BapHaynbckuii neHTouUHbIN 6op. MNpeobnagatoLLen MOPOAON SBASETCA COCHA. B BepxHeM necHoM sipyce nmpowm3pacTtatoT
b6epésa 1 ocuHa. Mo beperam pek 4YacTo BCTpeyaeTcs vBa 1 Tononb (Zolotov 2009). B 2017 rogy noBpexXAeHUs necHbIX
KyNbTYp OT HAaBOAHEHWS Ha TeppUTOpUM HOBUUMXMHCKOrO NeCHNYeCcTBa 6bIn He CTONb 3HaYuTe bHbIe. JTUb HebonbLuas
npubpexHas YacTb JIeCOB yTpaTuaa CBOK YCTONUYMBOCTL (Puc. 7). B 2017 rogy 3aTonneHne Habnofanocb Nnb BAO/b
b6eperoB 1 rnyboko B fiec He 3axoauno. OgHako, B 2018 roay, BCieACTBME ANNTENBHOrO 3aToMnIeHns, naoLaib NornéLwmx
JlecoHacaxgaeHuii ctana ysennumeatecs. B 2018 rogy nnowaae 3aTonaeHns no AaHHbIM AUCTaHLMOHHOIO 30HANPOBaHWA
coctaensana okono 5000 ra. MNMosBpexgeHHbIMX MOPOAAMU CUUTAIOTCS COCHOBbIe, 6epe3oBble, OCMHOBbLIE U MBOBbIE
HacaxgeHus.
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Puc. 7. CpaBHeHue cH1MKa Sentinel-2 33 2017 1 2018 rr. B KOM6WHaLMK KaHanos 11-8-4.
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