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PE®EPAT

Brinycknas kBanudukanuonHas padoTa Mo TeMe «AHalu3 CIEeKTPATbHBIX
NpU3HAKoB M (OpMBI Tapeld W BBIPYOOK Ha MYJIbTHUCHEKTPAIbHBIX CHHUMKaX»
COJICPKUT 62 CTpaHUIIbl TEKCTOBOTO JIOKyMeHTa, 39 wuttoctparuii, 10 Tabmmi, 9
dbopmyi, 4 npunoxkeHusi, 22 UCMOIL30BaHHBIX HCTOUYHUKA.

I3, TIPUAHI'APBE, CIIEKTPAJIBHBIE TTPU3HAKHW, TTPU3HAKHU
®OPMbBI, 'APU, BBIPYBKU, LANDSAT, MCDG64A1.

B mocnegrme rompl mpoOiemMa COXpaHEHHsI JIECOB CTajia OCOOCHHO
AKTyaJIbHOU B CBSI3H C YBEITMYCHHEM KOJMYECTBA MPUPOIHBIX KaTacTpo, TAKUX KaK
JIECHBIE TIO’KAPHI, @ TAKKE CBSI3aHHBIX C AKTHBHOCTHIO YEIIOBEYECKOM JIEATEIbHOCTH,
TakoW Kak BeIpyOKa JiecoB. i 3(h(heKTUBHOTO KOHTPOJIS 32 COCTOSIHUEM JIECHBIX
MAacCCHMBOB HEOOXOAMMBI MHCTPYMEHTBHI M METO[IbI, IMO3BOJISIONINE BBISBISATH U
aHAJIM3UPOBATh YYACTKH TOBPEKIACHUS JIECOB.

Llenpto pabOTHI SBISCTCS M3YUYUThH pa3jielieHUE TOJUTOHAIBHBIX 00BEKTOB,
BBIICIIIEMBIX TIPU KJIACCH(UKAIIMA CHUMKOB, KaK PE3ylbTaTOB 00€3JIeCHBaHUS
TEPPUTOPHH HM3-3a TTOKAPOB U PYOKH Jieca.

3amauu JaHHOW paboThI:

— s caumkoB Landsat 8, 9 OLI Beenuth moBpexaeHus JIeCOB Ha Tapsix
U BBIPYOKaXx;

— BBIJICTIUTH CIIEKTPaJbHbIE TPU3HAKU JIECHBIX Taped U BBIPYOOK — IO
OTpakaTeJIbHBIM JJAHHBIM B CIIEKTPATIBHBIX KaHAJaX, 10 BETETAI[MOHHBIM HHICKCaM;

—  BBIJIETUTh TNpU3HAKW (OPMBI: COOTHOIIECHHUE IUIOUIAAN K MEpPUMETPY,
U3PE3aHHOCTh IPAHMUIL, IPSIMOYTOIBHOCTD (POPMBI U JIp.;

— OLEHUTh BO3MOXHOCTh  BBIJICJICHUS  TUIIOB  MOBPEXKICHUM IO
CHEKTPAJIbHBIM H 110 TEOMETPUICCKUM TTPU3HAKAM.

B pesynbpTaTe pabOTBI COCTaBJICH PN CHEKTPATBHBIX MPHU3HAKOB B BHJC
CIEKTPaTbHBIX KPUBBIX M BETETAIMOHHBIX HHICKCOB U MPU3HAKOB ()OPMBI, KOTOPHIC
MO3BOJISIIOT OAHO3HAYHO Pa3/IeATh BEKTOPHBIEC MOJIMTOHBI Tape M BHIPYOOK Ha

JIECHBIX TEPPUTOPUSIX.
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BBEJIEHHUE

B nocnennue roasl npodiaema COXpaHEHHUs JIECOB CTalla 0COOEHHO aKTyalbHON
B CBSI3U C YBEJMYEHHUEM KOJMYECTBA MPUPOAHBIX KAaTACTPO(d, TAaKMX KakK JIECHBIC
HOKapbl, a TAK)KE CBA3AHHBIX C AaKTUBHOCTBIO YEJIOBEUECKOM AESITEIHOCTH, TAKON KaK
BbIpyOKa siecoB. s 3pdeKTUBHOTO KOHTPOJISI 32 COCTOSHUEM JIECHBIX MAacCCHBOB
HEO0OXOAMMBbI UHCTPYMEHTBI U METO/bI, MO3BOJISIIONIME BBISIBISTH U aHAJTU3UPOBATH
YYaCTKH MOBPEXKIACHUS JIECOB. MeTOJ AMCTAHLMOHHOIO 30HAMPOBAHUS 3EMIIH
OCHOBBIBAETCSI HA MCIHOJIb30BAaHUM HWH(OpMAUU, NOJy4aeMOd C MOMOUIBIO
ONTHUYECKOW KOCMHYECKOW CBEMKH, IO3BOJSET BBISABIATH YYACTKH IOBPEXKICHUS
JIECOB C BBICOKOW TOYHOCTHIO. Bhijenenrne yyacTKoOB MOBPEKIACHHBIX WM MOTHOIINX
JIECOB OCHOBBIBAETCS HA TPEX TUMAaX MPU3HAKOB:

— CIEKTPaJbHBIX OTPAKATEIbHBIX;

— TEKCTYPHBIX PU3HAKOB MTOBPEKICHHBIX YUaCTKOB;

— TPU3HAKOB (POPMBI MOBPEKIECHHBIX YUACTKOB.

Pa3neneHre yyacTKOB CBEXHMX Taped M CBEXUX BBIPYOOK SIBISIETCS Ba)KHOU
npakTUyecKor 3amayeil. OIHUM U3 TMEpPCHEKTHUBHBIX METOAOB JUIsl pEUIeHUs 3TOU
3a/1auy SBIISIETCS] @HAIM3 CIIEKTPAIBbHBIX MPU3HAKOB M (hOpPMBI rapeil u BoIpyOOK Ha
MYJIbTHCIIEKTPAJIbHBIX CHUMKAX.

O0630p nUTEpaTyphl MO BBIIEICHUIO YYACTKOB MOBPEXKIEHUS JIECOB OT rapew,
BBIpYOOK U BpeAHTENeH Ha MYJbTHUCIEKTPAIbHBIX CHUMKAX IOKa3all, 4YTO METOJMKA
MCCJIEIOBAHMS CITyTHUKOBBIX CHUMKOB IO CHEKTPaJIbHBIM IPU3HAKaM U MPHU3HAKAM
(OopMBI LIMPOKO MPUMEHSETCS /1JIs1 OLIEHKHU COCTOSIHUS JIECOB.

Tak, B cBoeit cTathe [1] B.A. XamMenoB cpaBHII METOIbl OOHAPYKEHHUS JIECHBIX
rapeii MO0 HOPMAJIM3UPOBAHHOMY pa3HOCTHOMY HMHJeKcy pactutenbHocth NDVI,
HOpMaliM3upoBaHHOMY HHJekcy rapeii NBR u uHaekcy TeXHOreHHbIX OOBEKTOB
NMOI u caenan BbIBOA, YTO MCIOJIB30BAHNUE JAHHBIX METOJIOB MO3BOJISET MOTYyYUTh
OTHOCHUTEJIBHO JIOCTOBEPHBIE PE3YIIBTATHI.

Psnom aBTOpoB [2] Oblla mpoOBeAEHA OICHKA COCTOSIHUS PAaCTUTEIBHOCTH,

MOBPEXKIAEHHON CHOMPCKHM IISTKOIPSJIOM, C HCHOoJIb30BaHHeM HHACKCOB NDVI,
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KOpPOTKOBOJIHOBOTO HWHAekca SWVI U HOpManm3upoBaHHOTO HWHACKCA BIAXHOCTH
NDMI, u cnenan BBIBOJI, UTO OILIEHKA COCTOSIHUSI PACTUTEIBLHOCTH MO KOCMUYECKUM
CHUMKaM Jaétr oOllee TMpeACTaBICHUE O JAUHAMHUKE IIpollecca €CTECTBEHHOIO
J1€COBO300HOBIIEHUSI HA TEPPUTOPUM OBIBIIETO Oyara HISJNKONpsaa U oOecreurnBaeT
IPOCTPAHCTBEHHYID  OCHOBY [JIi  ONTHUMHU3AIMM  [JIAHUPOBAHHUS  HA3EMHBIX
o0cne0BaHU PACTUTEIBLHOCTH, a TAKXKE O BO3MOKHOCTH 00Jiee NeTaIbHOW OI[EHKU
IIPU UCIIOJIb30BaHUU CHUMKOB CO CBEPXBBICOKUM MTPOCTPAHCTBEHHBIM Pa3pellICHUEM.

B craree [3] E.I'. llIBenoBa u E.W. IToHomapéBa ObUI MPEJIOKEH CIIOCOO
MOHUTOPWHTA CIUIONIHBIX BBIPYOOK C HCIOJIH30BAHUEM CITyTHHKOBOTO IPOJIYKTa
TJI00aTbHOTO U3MEHEHUS JIECHOTO TIOKPOBA HA OCHOBE MaHHBIX Landsat B conmpsukeHUH
¢ nonoaHuTebHbIMHA HHGOopMaroHHbIMU ['TIC-criosiMu (paCTUTENBHOCTD, MOXKaphI).
Banmupanus, BeIOJTHEHHAs HA IIpUMEPE TaHHBIX HA [IpuaHrapckuii JeCHOW parioH IS
nepuona 2001-2019 rr., mokaszana yJIOBIETBOPUTEIbHBIA PE3YyJIbTAaT CPAaBHEHUS C
IKCTIIEPTHOM BHIOOPKOM.

Cratséii C.B. KuszeBoit coroBapuiu [4] Obl1 npesactaBieH 0630p okoino 60
HAay4YHBIX NyOJIMKAlMi, TIOCBAIICHHBIX OCHOBHBIM METOJIaM U aJropuTMam
ABTOMATU3UPOBAHHOM  0OpaOOTKM  KOCMHYECKUX CHHUMKOB  CBEPXBBICOKOIO
npoctpaHcTBeHHOro paspemenus (VHR), nosry4eHHbIX B OITHYECKOM IHANAa30HE, IS
OMpE/ICIICHUS] XAPAaKTEPUCTUK JecoB. Ha mnpumepax KOHKPETHBIX HCCIEIOBAHUM
IpPOJEMOHCTPUPOBAHA  BO3MOXHOCTh  JUCTAHUIMOHHOW  OIIEHKM  OCHOBHBIX
XapaKTEPHUCTHUK JIPEBECHOMN PACTUTENBHOCTH (OMOMETPUUECKUX U MOPPOCTPYKTYPHBIX
mapamMeTpoB, MOPOJHOTO M BUIOBOTO PazHOOOpa3Ws, HAPYIIEHUW JIECHOTO TOJIOTa,
COCTOSIHMSI U TMHAMUKH JIeCOB, (PUTOMACCHI U 3araca yriiepo/ia), BelJIeJIeHbl Hauboiee
NEPCIIEKTUBHBIE METOAMYECKHE IOAXOJbl W AITOPUTMBI C YYE€TOM IIOKa3aTenei
TOYHOCTH OIPEIETICHHUS LIEJIEBBIX TAPAMETPOB.

B cBoeit cratee [5] M.A. IlectynoB u II.B. MenbHUKOB wucclieOBaIn
WH(POPMATUBHOCTh CHUCTEM TEKCTYPHBIX MPU3HAKOB, KOTOPHIE TMOCTPOEHBI C
UCIIOJB30BAaHUEM YETHIPEX MOMYJSIPHBIX METOJI0OB, OCHOBAHHBIX Ha CTaTUCTHKAX
TUCTOIPaMMbl a0COTIOTHBIX Pa3HOCTEN U MATPUIbI CMEKHOCTH YPOBHEU CEpOro TOHA,

a TaKXe aBTOperpeccMoHHOM Mmojzenu SAR U rayccoBckoil MapKOBCKOW MOJAENH
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cinyyaiineix nosiedi GMRF. B pe3ynbrare sKkCnepUMEHTAIBHBIX UCCIEAOBAaHUMN OBLIO
0OHApy’>XEHO, YTO TPH HAJUYUHM OOJBIIOT0 YHCIIA TEKCTYPHBIX KIJIACCOB TOYHOCTH
KJ1acCU(DUKAIIMY MOKHO TOBBICUTD ITyTEM KOMOMHUPOBAHUS PACCMOTPEHHBIX B padoTe
MeTronoB. Kpome Toro, mo umx pesyibraTaM MOKHO TaKXe CHEJIaTh CIIECIYIOLIHNE
BBIBOJIbI: TIPU KJIACCHU(UKAIIMU CITyTHUKOBBIX H300pa)KEHUH HaMIydylllee KauecTBO
obecrieynBaeT cratuctuuecknii Meto GLCM, ncnons3o0BaHre MOACIBHBIX METOJIOB
GMRF u SAR HeuenecooOpa3HO BBUlY UX BBIYMCIUTEIbHON TPYJOEMKOCTH.

B nannoii paboTe Oy yT pacCMOTPEHBI CIIEKTpaTbHBIE IPU3HAKH U (JopMa rapeit
U BBIPYOOK, KOTOPBIE UCIIOIB3YIOTCS B aHAIN3E MYJIbTUCIICKTPATLHBIX CHUMKOB.

[lenbto paOOThHI ABASETCA W3YYUTh Pa3/ICJICHHE MOJUTOHAIBHBIX OOBEKTOB,
BBIICNIIEMBIX TIPU  KJIaCCU(PHKAIMA CHUMKOB, KakK pE3yJbTaTOB 00E3JIECCUBAHUS
TEPPUTOPHUH H3-3a MTOKAPOB U PYOKH Jieca.

3amauu JaHHOW PabOTHI:

— qis caumkoB Landsat 8, 9 OLI BeienuTh MOBpPEXKACHUS JIECOB Ha rapsx H
BBIpyOKax;

— BBIJACIHUTH CHEKTPaJIbHbIe MPU3HAKU JIECHBIX Traped u BBIPYOOK — IO
OTpa)kaTeJIbHBIM JAHHBIM B CIIEKTPAIIBHBIX KaHaJaX, 0 BEr€TallMOHHBIM UHAEKCAaM;

— BBIACAUTh MOpHU3HAKU (OPMBI: COOTHOIICHHE IUIONIAAN K TMEPUMETPY,
W3PE3aHHOCTh TPAHMII, IPSIMOYTOIBHOCTH (POPMBI | JIp.;

— OLEHUTH BO3MOKHOCTb BBIJICJICHUS TUIIOB MTOBPEXKAEHUN MO CIEKTPAIbHBIM
Y 110 TEOMETPUYECKUM ITPU3HAKAM.

[IpeameToM maHHOW pabOTHI ABISIOTCS CIEKTPAIbHBIE MPU3HAKK U MPU3HAKU
dopMbl Tapeii W BBIpYOOK Ha MYJIBTUCIEKTPAIBbHBIX CHHUMKax. MertogoM
VCCIICIOBAHUS SIBJIIETCSl AHAJW3 HAyYHOW JIMTEpaTypbl U OSKCIIEPUMEHTAIBHOE
UCCJIEIOBAHUE C HCIIOJIb30BAHUEM MYJIbTUCIEKTPANBHBIX CHUMKOB. OOBEKTOM
UCCIICJIOBAHUS  SIBJISIFOTCSL  JIECHBIE MACCHUBBI, TOBPEXKIACHUS KOTOPBIX OYIyT
BBISIBIISITRCS. €  TOMOIIbIO  pa3paboTaHHOrO MeToja. BpiOpaHa TeppuTopus
[IpuaHrapes, Tak Kak Ha 3TOW TEPPUTOPUHN BEIAECTCS AKTUBHAS 3arOTOBKA JIECA, MHOTO
BBIPpYOOK pa3HOro Bo3pacTta, 1 MHOro rapeil. Ha tepputopun, kotopas momnaaaeT B

OoIHYy cIreHy chemMku Landsat, HaxomsTcsi MOCTAaTOYHO MHOTO KakK rapeil, Tak u
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BEIpYOOK. B pamMkax TeMbl «AHAJIM3 CHEKTPAIbHBIX MPU3HAKOB U (DOpPMBI rapeit u
BBIPYOOK Ha MYJBTHUCIEKTPAIbHBIX CHUMKax» IlpuaHrapbe mNpeAcTaBisieT coOoi
VMHTEPECHYIO TEPPUTOPUIO U1l UCCIIEIOBAHUNM B CBSI3U C HAIMYMEM 3HAYUTEIIBHOTO

JJECHOI'O MacCHBa.



1 Ucxoanbie nanubie. Ucnosib3yemoe nporpaMMHoe odecriedeHue

1.1 Onucanue Teppuropuu. llpuanrapne

[Ipuanrapee — 310 Teppuropusi Bocrounoit CuOupm, pacrnojiokeHHas Ha

Oeperax pexu Aurapel. Ha pucynke 1 mokazana yacth 0acceitHa p. AHrapa, KoTopas

IPEICTABISIET UHTEPEC B JAHHOU padoTe.
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Pucynok 1 — Yacts O6accelina p. Aurapa

[Ipuanrapee umeet miom@anb okono 400 ThICSY KBaApaTHBIX KUJIOMETPOB U
ABJISIETCSI OJIHUM M3 CaMbIX KPYIHBIX TNPUPOJIHBIX U 3KOHOMUYECKUX PErMOHOB
Poccumn, xoTopslit pacnionoxkeHn B KpacHosipckom kpae u UpkyTckoit obmactu.

Jleca IlpuaHrapbsi npeAacTaBiIeHbl NPEUMYIIECTBEHHO XBOWHBIMHU IOPOJAMU,

TaKMMH KaK COCHa, ¢€JIb, JIMCTBCHHHIIA. Onu SBAAIOTCS Ba)KHBIM peCcypcomMm Jid
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MECTHBIX SKOHOMUK U MPUPOIHOM cpeibl. OHAKO, B CBSI3U C YBEIMYCHUEM JIaBIICHUS
Ha Jieca B BHJIE IOXApOB, BBIPYOOK M PAaCIpOCTPAHEHUS BpPEIUTENCH, HMEETCS
HE00X0AUMOCTh pa3zpaboTku 3(H(PEKTUBHBIX METOOB KOHTPOJIS 32 COCTOSIHUEM JIECOB.

Hwxuee Ilpmanrappe — oauH M3 Hambojee HapYIICHHBIX IOXKapaMHU |
Jieco3aroToBkamMu peruoHoB [6]. M3-3a Oosiee BHICOKHMX TEMITOB MOTEIUICHHSI KIIMMaTa
B CuOWpHM KOJWYECTBO TIOKAPOB, HMX IUIONMIaJh W WHTCHCHBHOCTb, a TaKXe
POIOJDKUATETHFHOCTH MTOKAPOOITACHOTO CE30Ha YBEIMYUBAIOTCS M3 roj1a B ro1. Hapsmy
C IoKapamu pOCTy HAPYIIEHHBIX JIECOB CLIOCOOCTBYIOT PYOKH.

Oxkomno 60% npeBecunsl, 3aroTaBiauBaeMoil B KpacHospckoM kpae, ocTymaer
u3 Ilpuanrapbs. BeipyOku 0OBIYHO cojepKaT OOJBIIOE KOJWYECTBO JPEBECHBIX
OCTAaTKOB, OBICTpEE BBICHIXAIOT, JIOCTUTAIOT COCTOSHHUSI TOXKAPHOW 3pENOCTH |
3aroparoTcsi. Takoe TMOJIOKEHHUE MOXKET MPHUBECTH K IMOTEpsIM Jieca U OBICTPOMY
COKpAIIIEHHIO 3a11acOB JIPEBECUHBI B OJIMKANIIIEM OyIyIeM.

beino Bersicaeno, uro ¢ 2001 mo 2020 ronbl 3amackl HAlIOYBEHHBIX TOPIOYUX
matepuasnioB B [lpuanrapre Bo3pociu Ha 8%. IlpuumHoil 3TOMYy cTayio OoJibloe
KOJIMYECTBO JIPEBECHBIX MAaTEPUAJIOB, OCTABIIMXCS IMOCIEe pyOOK M moxkapoB. Kpome
TOTO, OTMEYACTCS, UYTO YBEIIMUCHUE HAPYIICHHOCTH TEPPUTOPUH MPUBEIIO K YCHIICHUTO
IPUPOJTHOM MOXKAPHON OMACHOCTH.

[IpupoaHas mokapHasi OacHOCTH JIECOB, HAPYIICHHBIX CIUIONTHBIMY PyOKaMu U
CUJIBHBIMH TOXapaMH, BBICOKA M3-3a Pa3pacTaHHs TPaBbl U OOJBIIOTO KOJUYECTBA
JPEBECHBIX OCTATKOB, KOTOPBIE IOCTUTAIOT COCTOSHUS MOXAPHOW 3pEJIOCTU Topasnio
ObIcTpee, 4eM B COMKHYTOM Jiecy. BeCHOW 3TH OOBEKTHI OTHOCSTCS K MEPBOMY —
OYCHb BBICOKOMY KJIacCy IMOKapHOH omacHoctd [7]. B yieTHuii mepuoxa moxapHast
OMAacHOCTh CHHW)KAeTCsl O BBICOKOW (BTOPOHM KJlacCc) HAa Y4YacTKaX JIECHBIX 3€MeEJb,
pPacHoJIOKEHHBIX Ha CYXHX MOYBaX, M 0 ci1aboi (Y4eTBepThIil KJIAcc) BO BIAXKHBIX
YCJIOBHSIX MECTOIIPOU3PACTAHHMSL.

COOTBETCTBEHHO, BMECTE C YCHUJICHHEM II0XapoB OBLT OOHAPYXEH W POCT
MUPOTEHHON HSMuccuu yriiepona. Cample BBICOKHME TIOKa3aTeld MPHUXOAATCS Ha

JIMCTBEHHUYHBIE U COCHOBBIE JIECA, KOTOPBIE IIMPOKO pacnpocTpaHeHsl B [Ipuanrapee



U CHIBHO TopsaT. Kpome Toro, ObIIM OTMEYEHBI TEHACHITUM YBEIMYEHHUSI BHIOPOCOB
yTiiepoJia Ha BEIPYOKax, a TaK’Ke B TEMHOXBOWHBIX JIeCax.

Jleco3aroToBKM CyHIECTBEHHO YBEIMYMBAIOT 3alachl HAIIOYBEHHBIX T'OPIOUMX
MaTepualgoB B JIECHBIX pailoHax CHOUPH M MPUBOJAT K YBEIWUYCHUIO MOXKAPOB U
BBIOPOCOB yriiepo/ia. BhIsiBIeH 3HAUMTENBHBIN POCT 3aM1acOB rOPIOYMX MATEPUATIOB B
Hwxuewm IIpuanrapbe u mokapHol ONACHOCTH B peruoHe. boiiee BbICOKHE 3amachl
FOPIOYMX MaTepHUaioB, MOTEHIUAIBHO JTOCTYIHBIE I CKUTAHUSA, MOTYT MPUBECTH K
0oJiee MHTEHCHUBHOMY IMoxapy. [loaToMy mpu OlleHKE MOKapHOM OMACHOCTH U
MOCJICICTBUNA TTOXKAPOB CIEAYET YUYUTHIBATh KAaK MPUPOAHBIC, TAK U aHTPOIIOTCHHbBIE
BO3AEUCTBU. JJIsl MPOrHO3UPOBAHUS TTOBEACHUS U MOCIEICTBAN MOXKAPOB, & TAKKE
MOBBIMICHUS] TOYHOCTH OIICHOK TOXXAPHBIX AMUCCHUNA HEOOXOAMMO COCTaBIATH H
pPErysipHO OOHOBJISITH KapThl PACTUTENBHOCTH M 3alacOB TOPHOYMX MATEpUATIOB C
Y4ETOM BCEX BUJIOB HApYLICHUH JIECOB

Knumar [Ipuanrapesa xapakTepu3yeTcsi 3MMHEW XOJIOJHOW U CyXOM MOoroaoi, a
JIETO KOpPOTKOE€ W Terioe. B CBs3M C 3TUM, 3UMOM MNPOUCXOJUT YMEHBIICHUE
AKTUBHOCTU PACTUTEIIBHOCTU M €€ YyBCTBUTEIIBHOCTA K U3MEHEHUAM OKPYIKAIOILIEH
CpEIbl, YTO BIUSAET HA CIIEKTPAJIbHBIE CBOMCTBA JIECHOU PACTUTEIHHOCTH.

Tepputopus, paccmarpuBaemasi B pabote, SIBIASETCS BaKHBIM PETHOHOM ISt
JIECHBIX PECYpCOB, OJHAKO IOJBEPKEHA OOJBIIIOMY [aBJIICHUIO B BHUJEC JICCHBIX
M0KapoB M BBIPYOOK. DTO OKa3bIBAET CEPbE3HOE BO3ACHCTBHE HA 3KOCUCTEMBI U
IIPUPOJHYIO Cpeny B LEJIOM. B CBSI3M € 3TUM, UCIIOJIB30BAHUE MYJIbTUCIIEKTPAIBHBIX
CHHUMKOB W aHAJIU3 UX CIEKTPAIbHBIX MPU3HAKOB U (POPMBI rapeil U BIPYOOK MOXKET
OBITH KJIFOUEBBIM MHCTPYMEHTOM B YNPABICHUU JECHBIMH PECYpCAMU U COXPaHEHUH

npuposl B [Ipuanrapse.

1.2 Onucanue MyJIbTHCIIEKTPAJIbHBIX cHUMKOB Landsat 8, 9 ypoBus 2

MynbsTucnekTpaabbie cHUMKH Landsat 8, 9 mpencraBisitor co0oil MaHHBIE,

MOJYYCHHBIC OT CITyTHUKOBOMW cucteMbl Landsat, kotopas Obita 3amymeHa NASA u



USGS. DTy cHUMKH TPEAOCTaBISIOT WH(POPMAIIMIO O 3EMHON IMOBEPXHOCTH B
BUJUMOM, OJINKHEM UH(PPAKpACHOM U TETUIOBOM JUaNa3oHaX CHEKTpa.

YporHH 00paboTki cHuMKOB Landsat Bkimtouaror Level-1 u Level-2.

Level-1 siBisieTcst nepBoHaYaNbHON 00paOOTKOM CHUMKOB, BKJIFOUAIOIICH B ceOs
KOPPEKIMIO TCOMETPUYCCKUX U paJuoMeTprueckux uckaxeHnuil. Cuumku Level-1
noctynHbl B popmate GeoTIFF u conepxat kanuOpoBaHHbIE 3HAUYECHUS IPKOCTHU IS
Ka)ka0ro kanana [8].

Level-2 mpencraBisier coboit 0osiee CIIOKHYIO 00paOOTKY, BKJIFOYAIONIYIO B
cebst aTMOC(hEpHYI0 KOPPEKIHIO, YIYYIICHHYI0 KaauOpOBKY M TE€OMETPHUYECKYIO
TouHOCTh U T.1. CHuMKH Level-2 noctymuel B popmare GeoTIFF u NetCDF [9].

YpoBeHb 2 MyJIbTUCIIEKTpAIbHBIX CHUMKOB Landsat 8, 9 npencrasiser coboii
NPOAYKT, TIOMYUYEHHBIA TIOCIHEe KaTHMOPOBKH CHIPBIX JaHHBIX H aTMochepHoi
Koppekiuu. OHU collepKaT TeOKOIUPOBAaHHbBIE N300paKEHHsI, a TaKKe WH(HOPMAIIHIO
0 KauecTBE CHUMKA M CTaTUCTUKY TTHKCEJICH.

Bosiee moapoOHyro mHpopmainmio 00 ypoBHSX 00paboTku cHuMKOB Landsat
MOKHO HalTu Ha caiite United States Geological Survey (USGS) [10].

Jlis Hamero wccieoBaHUsS ObUTH BBIOPaHBI MYJIBTUCHEKTPATbHBIE CHUMKH
Landsat 8, 9 B xopomiem kauecTBe U 0€3 00JAYHOCTH, MMOTyYEeHHBIE JIeTOM. [lepBbIit
JeTHUA CHUMOK OBUI MOJYy4YeH B HIOHE, a BTOpoil - B uione. O0a CHHMKa ObLIH
IOJTyYeHBI ¢ HCIToNIb30oBanueM nHeTpyMeHToB Landsat Collection 2 Level-2, xoTopsie
o0ecnevynBaroT BHICOKOE KaueCTBO JaHHBIX U FapaHTUPYIOT KOHCUCTEHTHOCTb MEXKIY
CHUMKaMHU BO BPEMEHHU.

Huxe mnpuBeneHa Ttabmmma 1 ¢ HOMepamu KaHAJIOB, UIMHOW BOJH H

IPOCTPAHCTBEHHBIM pa3perrenuem ais Landsat 8 OLI.
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Tabmuma 1 — CiekTpanbsHble kKanaie! Landsat 8, 9

JuHbI BOJIH, | Pa3pemenne (pazmep 1
Kanaa
MKM NUKCeJIs)

JMuana3zonnl OLI (Operational Land Imager)

Kanan 1 — ITobepexss u aspo3onu (Coastal /

0,433 - 0,453 30 ™
Aerosol, New Deep Blue)
Kanan 2 — Cunnii (Blue) 0,450 — 0,515 30m
Kanan 3 — 3enénsrii (Green) 0,525 - 0,600 30m
Kanan 4 — Kpacusrii (Red) 0,630 — 0,680 30 m
Kanan 5 — bmoxuuiit UK (Near Infrared, NIR) 0,845 - 0,885 30m
Kanan 6 — biimoxuuit UK (Short Wavelength

1,560 — 1,660 30 m
Infrared, SWIR 2)
Kanan 7 — biwokanii UK (Short Wavelength

2,100 — 2,300 30 m
Infrared, SWIR 3)
Kanan 8 — [Tanxpomaruueckuii (Panchromatic,

0,500 - 0,680 15™m
PAN)
Kanan 9 — Ilepuctsie o6maka (Cirrus, SWIR) 1,360 — 1,390 30m

Huana3onsl TIRS (Thermal Infrared Sensor)

Kanan 10 — Tansauii UK (Long Wavelength
Infrared, TIR1)
Kanan 11 — Tansauii UK (Long Wavelength
Infrared, TIR2)

10,30 - 11,30 100 m

11,50 -12,50 100 m

CHUMKU TIPEJCTaBISIOT COO0OM W300paKeHMs, HMMEIOIMEe IS Juana3oHa
cnektpa ot 450 no 2300 um pazpenrenue 30 METPOB. DTO MO3BOJIIET AHAITU3UPOBATH
CHEKTpajbHbIe MPU3HAKU OOBEKTOB HAa 3€MHOM MOBEPXHOCTH, TAKHME KAaK Tapu H
BBIPYOKH, a TaKXe MPOBOIUTH MOHHTOPHHT W3MEHEHUH B JIECHBIX MAacCHBaxX BO
BPEMCHH.

BreiOpannble MyJIbTHCIEKTpaiabHble cHUMKH Landsat 8, 9 mnpexacraBisior
BaXHBIC JaHHBIC IS HAIETO HCCIEAOBAaHUS M MOTYT OBITh HCITOJIB30BAHBI IS

aHaJM3a CIEKTPaIbHbIX MPU3HAKOB U (OpMBI rapeil 1 Beipyook B [Ipuanrapse.
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Jlnst monmydeHHWsT MyJBTHCHEKTpalbHBIX cHUMKOB Landsat 8, 9 Obumn
UCIIOJIb30BaHbl JaHHbBIE YPOBHA 2, KOTOpPbIE MPEACTaBISAIOT COOOW MpPeaBapUTEIHHO
oOpaOoTaHHbIE H300pa)XKeHUsI, COAepKalllue KaJIMOpOBAaHHBIE U TE€OKOJUPOBAHHBIC
JaHHBIC O SPKOCTH U UHTEHCUBHOCTHU M3TYYCHHSI B pA3IUIHBIX UANIa30HaX JJIMH BOJH
¢ aTMoc(hepHOI KOPPEKITHEH.

MybTHcniekTpanbHbll cHUMOK Landsat 8, momyuennsiii 3 urons 2021 roxa,
comepxuT 11 kananoB ¢ pa3pemearneM 30 METPOB U OXBATHIBAET 00JIACTH TUIOIIA B0
oxono 185 km?. CHuMoK Obu1 mosy4eH B kadectse | IFF-daiina pazmepom 7961 x 8041
nukcesneil. B Hem mpucyTCTBYIOT KaHalbl ¢ AnuHamMu BoJH OT 443 M 10 2290 HwM,

BKJTIOYAs! BUAMMYIO U HH(PaKpacHYIO 00J1acTH CIieKTpa (PUCYHOK 2).

Pucynok 2 — Canmoxk Landsat 8 3a 03.06.2021 (kanansr 2,3,4)
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MynbTucnekTpaibHbiii cHUMOK Landsat 9, nonyuennstit 28 urons 2021 rona,
Takke coaepxuTr 11 kanamoB c¢ paspemeHueM 30 METpOB U OXBaThIBae€T 00JIACTh
mroaabpo okojio 185 km?. CHuMok ObLT TToTyueH B kadectBe T IFF-daiina pazmepom
7961 x 8041 nukceneit. Kak u B mpeapiIyIneM ciydae, B HEM MPUCYTCTBYIOT KaHaJIbI

¢ ;inHaMu BoJIH oT 443 M 10 2290 HM (pucyHok 3).

Pucynok 3 — Cuumoxk Landsat 8 3a 28.07.2021 (kanansr 2,3,4)

1.3 KomounupoBanubiii npoaykT MCD64A1 Version 6 Burned Area

KoMOuHupoBanusiii mpoaykT maHHeix MCD64A1 Version 6 Burned Area ot

Terra u Aqua — 3TO eXeMeCSUHBbI MPOAYKT C MPHUBSA3KOW K TI00AIbHOU CETKE C
13



paspemerreM 500 M, comepskamuii “HGOPMANKIO O IUIOMIAJA rapyd Ha MHKCEIb U
uHpOpMaInui0 0 KadecTBe AaHHBIX [11]. Jyisg kapTUpoBaHHs y4acTKOB rapedl B
npoaykre MCD64A1 wucnonw3ytoTcs HW300pakeHUsT € JaHHBIMH — OTPaKEHUS
noepxHoctd MODIS ¢ pa3pemienuem 500 M B coueTaHuU ¢ TaHHBIMU 1O aKTUBHBIM
noxapam MODIS ¢ pazpemienneM 1 KM. AJTOpUTM  MCIHOJB3YET HHJCKC
YYBCTBUTEIBHOCTH K BBDKUTAHUIO pacTUTENbHOCTH (V) 111 co3anusi TMHAMUYECKHUX
MOPOTOBBIX 3HAYEHMM, KOTOpbIE MPUMEHSIOTCS K COCTaBHBbIM JaHHbIM. MHnekc VI
MOJIYYCH M3 JAHHBIX KaHAJIOB 5 W 7 MOBEPXHOCTHOTO OTPAXEHHUS C aTMOCHEPHOM
KOpPpEKIIMEH B KOPOTKOBOJHOBOM HH(PpakpacHoM guanazoHe MODIS u yuerom
BPEMEHHON TEKCTYphbl. AJNTOPUTM ompeaensieT nary ropeHus s 5S00- MeTpoBBIX
SIMEEK CETKU BHYTPH Kaxkaoro oTaeiabHoro Taiia MODIS. /lata kogupyeTcs B OJJHOM
CJI0€ JAaHHBIX KaK MOPSAKOBBIA JI€Hb KAJIEHAAPHOrO T0Ja, B KOTOPBIA MPOU3OILIO
TOpEHHE.

YpoBHU HaHHBIX, IpeacTaBieHHble B Tpoaykte MCDG64A1, BkiIIO4aroT CIIOH ¢
JaTON TIOSIBJICHUSI TapH, HEONpPEACIEHHOCTh OIEHKH JaThl, ypPOBEHb KadecTBa.
CoOcTBEHHO, TaHHBIE — TO HOMED JIHSI, B KOTOPBIN MOSBUIACH Taph.

JIokyMeHTaIus 1o paboTe ¢ JaHHBIMH JIOCTYITHA IO cchUIke [12].

1.4 Tannbie mpoexta Hansen Global Forest Change 2000-2022 Data

Global Forest Change 2000-2022 Data — »3TO naHHBIE, TOJYYCHHBIC B
pe3yibpTaTe aHaIM3a BPEMEHHBIX PsAIoB M3o0pakeHmit Landsat, xapakTepusyroriue
ro0anbpHOE pacupeneacHue jgecoB u ux u3Menenus ¢ 2000 mo 2022 rox [13, 14].

JlaGopatopus rio0anpHOTO aHanmu3a W oOHapyxkeHus 3emenb (GLAD)
VYuuBepcutrera Mbppunenga B maptHepctBe ¢ Global Forest Watch (GFW)
IIPEIOCTABIIICT €KETOAHO OOHOBISICMBIE JAaHHBIC O IMOTEPSAX JIECOB B TI00aTHHOM
Maciitadbe, TONy4YeHHBIE C HCIOJIb30BAaHHEM BPEMEHHBIX PSIOB HM300pakeHU
Landsat. OTu naHHBIE SIBISIOTCS OTHOCHUTEIBHBIM WHIMKATOPOM MPOCTPAaHCTBEHHO-

BPEMEHHBIX TCHACHIIMHI B TUHAMUKE yTPaThI JIECOB BO BceM mupe [13, 14].
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JlepeBbsl ONpENeNsItoTCS KaK PAacTUTENbHOCTh BBICOTOM Oojiee 5 M H
BBIpaKaloTCsl B MPOLIEHTaX Ha s4eKy BbIXOJHOM ceTkn Kak «2000 Percent Tree
Cover». «Forest Cover Loss» ornpezensercst Kak HapylIeHHe 3aMelIeHUS] HaCaKIeHUN
WJIY TIEPEXO0JI OT COCTOsIHUSA Jieca K Hesecy B nepuo 2000-2019 rogos. «Forest Cover
Gain» ompenensieTcss Kak BeJIWYMHA, OOpaTHas MOTEpe WIM TMOJHOMY H3MEHEHUIO
HEJIECHOTO MOKpoBa Ha jecHou 3a mepuop 2000-2012 romos. «Forest Loss Year»
npejcTaBisgeT coboi pazdouBky ooOmiei «Forest Loss» Ha ro/loBbIe MIKadbl BPEMEHU
[13, 14].

Oranonnsie m3o0pakenus 2000 u 2019 rogoB npeACTaBISAIOT COOON MeIMaHHBIE
HaOmroeHusT M3 HaOopa HAOMIOMEHWH 3a BETETAI[MOHHBIA TEPHOJ, MPOIICIINX

OOCHKY Ka4uCCTBaA.

1.5 Ucnmosib3yemoe nporpaMMHoe odecriedeHue

1.5.1 I'eonnpopmanuonnas cucrema QGIS

QGIS saBmsiercs cBOOOMHON TeOMH(DOPMAITMOHHOW CHCTEMOM C OTKPBITHIM
UCXOJHBIM KojioM [15]. JlanHast mporpamma paboTaeT Ha CJIETYIONIX OMEPAIIMOHHBIX
cuctemax: Linux, Unix, Mac OSX, Windows u Android. Tax:xe nmeercst moaaep:xka
BEKTOPHBIX, PACTPOBBIX POpMaATOB, 0a3 TaHHBIX.

QGIS cocroutr u3 nByx coctaBHbIX 4dacTed. IlepBas uacth sBiserca QGIS
Desktop. B QGIS Desktop BbimonHsieTcss BCS  OCHOBHas  pabora ¢
TCONMPOCTPAHCTBEHHBIMH JTAHHBIMHU, & IMEHHO: CO3/IaHHE, PEeIaKTUPOBAHNE, aHATIN3 U
nyOJMKalMKY TeoNnpOCTpaHCTBEHHON MH(popMamu. Bropoit dacteio sBigercs QGIS
Server m QGIS Web Client. C wucnoaszoBanneM QGIS Web Client umeercs
BO3MOXXHOCTh MyONHKalui B ceTu TpoekToB, co3maHHbiXx B QGIS Desktop. Ilpu
BBITIOJTHEHUN AUIUIOMHOW padoTel ucrmonb3oBasicss QGIS Desktop. Ilporpammuoe

obecnieuenne QGIS nmpenocTaBisieT MOJIb30BATENSAM ITUPOKUH CTIEKTP BO3MOXKHOCTEH.
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JlaHHO€ TporpaMMHOE OOecleueHHe C HCMOJb30BaHHEM MOAyJs Processing
MO3BOJISIET TMPOU3BOJUTH BEKTOPHBIM aHAIM3 MPOCTPAHCTBEHHBIX JIAHHBIX B
pasMuHbIX dopmaTax, mojaaepxkuBaeMbix omonmorekoit manaeix OGR. QGIS naer
BO3MOXHOCTh HCIIOJIb30BaTh MHCTPYMEHTBHI aHaiu3a, BBIOOPKH, T'€ONPOIECCUHTA,
yIpaBJICHHUS reoMeTpueit u 6azamu naHHbIX. [IoMUMO 3TOrO, UMEETCs BOZMOXHOCTh
VICTIOJIb30BaHUs HHTETPUPOBAHHBIX HHCTpYyMEHTOB GRASS.

[Iporpammuoe oOecneuenne QGIS maer BO3MOXKHOCTH peAaKTUPOBATh U
CO37aBaTh HOBbIE BEKTOpPHbIE JAaHHbIE. [locie mMody4YeHHBbI pe3yabTaT MOXKHO
AKCIIOPTUPOBATH B pa3Hbie (OpMaThl JaHHBIX. JIJIT TOrO YTOOBI BBIMOIHATH JaHHBIC
(GYHKIIMA C PacTPOBBIMHU JTaHHBIMHU TEPBBIM IIIaroM HEOOXOJWMO TEPEeBECTH UX B
GRASS.

B QGIS ectp rpaduyeckmii uHTepdeiic, Omaromaps KOTOPOMY MOXKHO
UCCJIeI0BATh MPOCTPAHCTBEHHBIC JAHHBIE U CO3/IaBAaTh KapThI.

[Tporpamma QGIS npenocrapisieT A0cTyn K OubanoTeke, Oaaroaapst KOTOpoi
MOKHO CO3/1aBaTh HOBbIE MOJYJIM B 3aBUCUMOCTH OT 337a4M, KOTOPYIO HEOOXOAUMO
pemnThb. JlOMOJHUTENbHBIE MOAYIM OTKPBHIBAIOT HOBBIE BO3MOXHOCTH, TaKXKe
YBEJIMYHMBACTCSl CICKTP MPUMEHEHUS JaHHOW Tmporpammbl. ECTh BO3MOXXHOCTH
CO3/IaHUS OTJEIBHBIX MPUIOKEHUH C TOMOIIBIO SI3BIKOB MporpammupoBanusi C++ u
Python.

OpHOM M3 BO3MOXHOCTEH JT@HHOTO IPOrPaMMHOTO OOECleyYeHHs SBISETCS
BO3MOXHOCTH ITPOCMATPUBATh U HAKJIA/IBIBATH JAPYT HA JPYTra BEKTOPHBIE U PACTPOBBIC
JaHHBIE B pa3MMuYHbIX (popmaTax M mpoekuusx. JlaHHas BO3MOXKHOCTh HE HMEET
HE0OXOAMMOCTH MEePEBO/IA TAHHBIX BO BHYTPEHHUM Wi o01uii hopmar.

B QGIS mMoxHO sKcnopTUpoBaTh JaHHbIE B Map—daitabl U myO0IMKOBaTh
MOJIYYEHHBIA pe3yJIbTaT B CETU C MCIOJIb30BAHUEM BCTPOEHHOTO B IMporpammy BeO-
cepepa MapServer. Ecte BO3MOXHOCTb HCIIOJIb30BAHMS TPOTPAMMHOI0 00€CTIeUeHHUsI
QGIS B xauectBe xiuenta WMS (Web Map Service) / WFS (Web Feature Service)
i xe cepsuca WMS (Web Map Service) [16].

Jist paboThl ¢ MyJbTHCIEKTpalbHbIMU CHUMKaMH B QGIS Takke MOHO

UCTIOJIb30BaTh MOAYTh Semi-Automatic Classification Plugin (SCP). Oto GecruratHbIit
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maruH Juisi QGIS, KOTOpbIH MO3BOJIAET BHITIOIHATh 00pA0OTKY M KIaCCHU(UKAIIIO
MYJIbTHCIIEKTPAIBHBIX H300paskeHuit [17].
s ycranoBku miaruia SCP Heo0X0IMMO BBITIOJIHUTD CIAEAYIOIINUE EHCTBUS:
— OTKpeITh MeHemkep moaynedt QGIS: Mento "Moaymu" -> "Vmopanenue

MoyJisMU" (pUCYHOK 4);

WERTTN Bextop  Pactp  basza gannemx  lHTepHer

D 2 ¥YnpasneHwe MogynamMu.. ”‘
Ctrl+Alt+P

@ Koncons Python

Pucynok 4 — OtkpbiTue Mmenepkepa moayieit QGIS

— B IOMCKOBOM cTpoke BBecTH 'Semi-Automatic Classification Plugin® u

Ha)kaTh "YCTaHOBUTL" (PHCYHOK D);

<! Mopynu | Bee (1046) ¥ 4 o =

e =
[pE—— Semi-Automatic
* Classification Plugin

YCTaHOBNEHHBIE

<. Semi-Automatic Classification Plugin

3 ftl‘ag’:;"a‘”'“ el The Semi-Automatic Classification Plugin (SCP) allows
for the supervised dassification of remote sensing
# Mapamerpe: images, providing tools for the download, the
preprocessing and postprocessing of images.

Developed by Luca Congedo, the Semi-Autematic Classification Plugin
(scp) allows for the supervised classification of remote sensing images,
providing tools for the download, the preprocessing and postprocessing
of images. Search and download is available for ASTER, GOES, Landsat,
MODIS, Sentinel-1, Sentinel-2, and Sentinel-3 images. Several
algorithms are available for the land cover classification. This plugin
requires the installation of GDAL, OGR, Numpy, SciPy, and Matplotlib.
Some tools require also the installation of SNAP (ESA Sentinel
Application Platform). For more information please visit
https://fromgistors.blogspot.com .

"1 492 ouenok, 1442908 ycTaHoBOK

MeTku raster, analysis, landsat, land
cover, landscape, classification,
remote sensing, processing,
mask, accuracy, clip, spectral
signature, supervised
classification, sentinel, snap,
random forest, copernicus,
aster, goas

n ITenbHaa HHdopMaLl CalT  Tpekep ownBoK
penozuTapui Koga

AeTop Luca Congedo

NocrynHana BepcuA (ctabunbHaa) 7.10.11 updated at M1 map 10
16:17:26 2023

OBHOBUTL BCE YCTaHoBMTE Moayns

3aKpoiTh Cripasia

Pucynoxk 5 — YcranoBka ninaruaa

— mocie ycranoBku marnHa SCP mosButcs B MeHto "Moaynu" (pucyHok 6).
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2 Mogynu | YeraHosnerhsie (10) vy 4@ o =

L Semi-Automatic Classification Plugin L]

Semi-Automatic Classification

Plugin

The Semi-Automatic Classification Plugin (SCP) allows
supervised classification of remote sensing images, pr
% Mapamerpei the download, the preprocessing and postprocessing

Developed by Luca Congedo, the Semi-Automatic Classification Plugin
supervised classification of remote sensing images, providing tools for
preprocessing and postprocessing of images. Search and download is z
GOES, Landsat, MODIS, Sentinel-1, Sentinel-2, and Sentinel-3 images.
are available for the land cover classification. This plugin requires the i
OGR, Numpy, SciPy, and Matplotlib. Some tools require also the installz
Sentinel Application Platform). For more information please visit
https://fromgistors.blogspot.com .

492 oueHok, 1442908 ycTaHoBOK

KaTteropua Raster

Metku raster, classification, land cove
analysis, aster, goes, landsat, ¢
classification, spectral signatur
accuracy, landscape, copernicu
snap, processing

Oononuntenouan nHgopMaunA  cailT  Tpekep ownBok  penozir
AsTop Luca Congedo
YcraHoBneHHana sepcuA 7.10.11
Noctynuan Bepcua (ctabunbHan) 7.10.11 updated at M1 map 10
MypHan uzMeHeHwi 7.10.11
-fixed QgsRubberBand issue wit

7.10.10
-fixed issue with file name in Cli
-fixed French translation issue ~
v
OfiHoBNTL B Yaamtemoayns | | MepeycTanosvTb moayne

JapeiTs Crpasxa

Pucynoxk 6 — Ycranosnennsiii miuarua SCP

1.5.2 O6aaunas miargopma Earth Map

Earth Map — 3T0 MHHOBAIMOHHBIN OECIIATHBI WHCTPYMEHT C OTKPBITHIM
VCXOJHBIM KOJIOM [18], pa3paboTaHHbBIN IIpo10BOIBCTBEHHOM 51
CeIbCKOXO03sICTBeHHOM opranuzanueit OobeauHenubix Hamuit (DAO) B pamkax
naptHepctBa DAO u Google. OH ObUT cO3MaH I TOJJICPKKH CTPaH, HAYYHO-
UCCJIEIOBATENIbCKUX  MHCTUTYTOB, (epMEPOB U  MPEACTABUTENECH  IIMPOKOU
OOIIIECTBEHHOCTH, UMEIOLINX JOCTyN B MHTEpHET, AJi1 MpOCTOro, KOMILJIEKCHOTO U
MHOTOBPEMEHHOI'O MOHUTOPHHIa CBOMX 3eMelnb. OH MO3BOJSET KAKIOMY
BU3YyaJIH3UpPOBaTh, 0O0pabaThiBaTh W AaHATU3UPOBATh CIYTHUKOBBIE CHHUMKH U
riobanpHple  HAOOpBHl JAHHBIX IO  KIUMAaTy, pPAacTUTEIBHOCTH, IOXKapam,
O01opa3zHo00pa3nio, re0COUAIBHBIM U JPYTHUM TEMaM.

B xaramore mamnbix Earth Map coxmepxkurcs Oornblioe XpaHWIHIIE
00LIEeTOCTYITHBIX HA0OPOB T'€ONPOCTPAHCTBEHHBIX JAaHHBIX, B TOM YHUCIIE JAHHBIE C
pPa3IUYHBIX a3pPO(POTOCHEMOUHBIX M CIIyTHUKOBBIX CHUCTEM B MHKPOBOJHOBOM

AWarasoHe JJIMH BOJH W OIITUYCCKOM AUAIlIa30HEC, IICPECMCHHBIC Oprncanmeﬁ Cpeanbl,
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OPOTHO3bl KJIWMMAaTa M TMOroJibl, B TOM YHUCJIE PETPOCIEKTUBHBIC, IaHHBIE O
PacCTUTEIHPHOM TIOKPOBE, COLUAIbHO-YKOHOMHUYECKHE W TomorpaduyecKue JTaHHbIC.
JlanHble TpeaBapUTENbHO MpeoOpa3oBaHbl B TOTOBBIM K HCIIOJNB30BaHUIO (hopmar,

oOecrneunBaronnil 3pGHEeKTUBHOE YIPABICHUE U IOCTYI K HUM.

2 OnncaHue CHEKTPAJbHBIX MNPU3HAKOB M (opM 00bEKTOB Ha

MHOT'OCIIEKTPAJIILHBIX CHUMKAaX

2.1 CnekTpajbHble NPU3HAKHU

Y4acTku JECHOW PACTUTENBHOCTH, TPOMJCHHBIE MTOXKAPAMH, XapaKTEPU3YHOTCs
MOHM)KEHHOU CIIEKTPAJIbHOM SIPKOCTHIO B OnmxkHelr uHppakpacHoit 30He (NIR). DT0
OOBSCHSIETCSI YMEHBIIIEHUEM COJIepKaHHUsl XJopoduiuia B BEreTaTUBHBIX OpraHax
pactutenbHOCTU. Takxke NI rapeil XxapakTepHO MOBBIIIEHUE CIIEKTPAIbHON SIPKOCTHU
B cpenneil mHppakpacHort 30He (SWIR). OHo, B cBOIO ouepeab, OOBSICHSIETCS
YMEHBIIICHUEM COJICp)KaHUs BJIard B MOKPOBE. B BUAMMOI 30HE CHIEKTpa JJIs rapei
XapakTepHa Ooyiee BBICOKas, Ye€M Y 3J0pPOBOH pPaCTUTENBHOCTH, CHEKTpasibHas
APKOCTH. ITO TAK)Ke OOBSICHIETCS YMEHBIIIEHHEM COZEpKaHUs XJI0pouIa, KOTOpoe
BHEIITHE MPOSIBJIACTCA B ACPOTHAIIMH U JEXPOMAIIUH JIUCTHEB TIpH moxape. [19]

OTAn4UTEeNnsHON O0COOCHHOCTBHIO CHEKTPATBHOTO 00pasa JIECHBIX Tapei MOTyT
OBITH OOJIee HUBKHUE, YeM y BBIPYOOK, KOI(PPUIIMEHTH OTpaXKCHHUS] B BUIUMOU U B
ommxuent MK 30Hax criektpa. 9T0 00yCIOBICHO HATMYUEM MTPOTYKTOB TOPEHUS (30J1bI)
Ha TTOBEepXHOCTH mouBbl. Takum obOpaszom, B cuHTte3e NIR-RED-GREEN rapu 6ynyt
UMETh T0Ty00BaTO-3€JI€HBIA OTTEHOK, KaK U JPYTHe HAPYIICHHS JIECHOTO MOKPOBa, HO
OoHU OyayT 3HauuTenbHO TeMHee BhIpyOoK. B cunTese SWIR-NIR-RED rapu 6ynyr
UMETh TEMHO-PO30BBIH OTTEHOK — 00JIee TEMHBII, YeM Y BBIPYyOOK

Haubonee pacnpoctpaHeHHBIM crIocoOOM pyOOK B JecHOM xo03siicTBe Poccun
SIBJISIFOTCSI CTUIOIITHBIE PYOKH, TIPH KOTOPBIX MPOUCXOAUT TOJIHOE U3BATUE TPEBOCTOS
WIM COXPAHSIOTCS OTHENbHBIC AepeBbs. [lemmdpupoBaHne CIUIONIHBIX PYyOOK HE

MPEJCTABISAET 3aTPYAHEHNUN 110 IPUUMHE CUIIBHOTO KOHTPACTa SIPKOCTH B CPABHEHUU
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¢ jgecHpiMH MaccuBaMmH. B cuHTe3e kaHanoB NIR-RED-GREEN cBexue criomHbie
BBIPYOKU OyIyT UMETh rOTy00BaTO-3€JIeHBINA OTTEHOK, a B cuHTe3e SWIR-NIR-RED -
SPKO-PO30BBIA. ITO MO3BOJSIET HAACKHO OTAEIUTh UX OT 3apacTalolUuX BHIPYOOK,
KOTOpbIE MMEIOT sipKO-3eJieHblid 1BeT B cuHTe3e kaHanoB SWIR-NIR-RED 3a cuer

BOCCTAHOBJICHUS PACTUTCIIBHOI'O ITIOKPOBA.

2.2 BereraliluoOHHbIE€ HHIECKCHI

NDVI (Normalized Difference Vegetation Index) — 3Tto uHAEKC, KOTOPBIH
UCTIONB3YETCS AJIs ONPEIeICHUS INIOTHOCTH M 3J0POBBS pacTUTENbHOCTH. OH OCHOBaH
Ha pa3HUIE MEXAY OTpaKEHHEM KpacHOW u OnmxHell uH]pakpacHOU oOsactei
CIIEKTpa U MOXXET NMpHUHHMATh 3HaueHHus oT -1 mo 1. 3nadyenus NDVI OGmmskue k 1
YKa3bIBAIOT HA 37J0POBYIO U IUNIOTHYIO PaCTUTENBHOCTD, TOT/IA KaK 3HAUYEHUs OJU3KHE

K -1 ykaspBaroT Ha oTcyrcTBUe pactutenbHocTH [20]. NDVI Bhrumcisercs mo

dbopmye (1):

NDVI = Lnir—Pred (1)

b
PnirtPred

T71€ Preq — KOIPPUIUEHT OTpakeHUs1 B KPACHON CIEKTPaAIbHOM 30HE;

Pnir — KOOGGUIIUEHT OTpakeHUsI B ONMKHEN HH(GpaKpacHOM 30HeE.

NBR (Normalized Burn Ratio) — 3To WHAEKC TOpeHUSs, HCIOJIB3yEeMbIi s
ompejesieHus yiiepda or nmoxkapoB. OH OCHOBAH Ha pa3HUIE MEXAYy OMMKHEH U
cpenHel nHppPaKpacHON 00JIaCTIMH CIIEKTPa U MOXKET MPUHUMATH 3HaUYSHHS OT -1 10
1. 3nagennss NBR Omm3kume Kk -1 yKka3plBalOT Ha CHJIBHOE MOBPEXKIACHHE

pactuTenbHOCTH B pe3ynbrare noxkapa [20]. NBR Beruucnsercs mo hopmyie (2):

NBR =Pnir—Pswirz (2)

)
PnirtPswirz
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TJI€ Ppir — KOOGOUIIMEHT OTpaskeHUsI B OJMKHEN HHGpaKpacHOM 30HE;

Pswirz — KOOPOULIMEHT oTpakeHus B cpeHel nH(pakpacHoi 30HE.

Jis dNBR npumensiercs caemyronias Tabinia 3HadeHui (Tadbauna 2):

Ta6n1/1ua 2 — COOTBETCTBUE CTCIICHU MOBPCKIACHUA OTHCM PACTUTCIIBHOT'O ITIOKpPOBA

3HaueHusM dNBR

CTteneHb NMOBPEKIEHHUsI PACTUTEIHLHOI0 MOKPOBA dNBR
OtcyTtcTBYeT Mensiue 0,085
Huskas 0,084 - 0,25
Cpenuss 0,25 - 10,6207
CuiibHast boabmie 0,6207

2.3 llpuznaku popmbl

["apu 0OBIYHO MUMEIOT CIOXKHYIO (DOPMY M BBITSHYTHI IO HAIlPaBJICHUIO BETPA.
OnHako COOTHOIICHHE JJIMHBI W IIMPUHBI peako mpesbimaet 3/1. [apu HEe uMeEroT
IPSIMBIX YTJIOB, 32 UCKIIIOUEHHUEM TEX CIydaeB, KOTJ/ia MOXKap MPOIIeN Yepe3 pailoHBbI
AKTUBHBIX JIECO3aTOTOBOK.

BaxxHelliuM TreoOMEeTpUYECKUM TMPU3HAKOM BBIPYOOK SBIISETCS HaJU4YUe
OpsSIMBIX YIJIOB (YacTo - BoOOIe mOpsiMOoyroibHas (opma), mpuueM 3To Oosee
XapaKTEPHO JUIsI CIUIONIHBIX BBIPYOOK, YeM Il TIPOXOJIHBIX W BBIOOpOUHBIX. Ha
ydacTKaX WHTCHCUBHOW  JIECO3arOTOBKM OOBIYHO B  I[IAXMaTHOM  TOPSJIKE
PaCIOJIOKEHBI CBEXKHE, 3apaCTaIONINe BRIPYOKH U COXPAHUBIINECS JICCHBIC YYACTKH.
D10 O00YyCJIOBIIEHO TaK HAa3bIBAEMBIMH CPOKAMH TPUMBIKAHHS, T.C. 3allpeTOM Ha
IIPOBEJICHUE BBIPYOKH Jieca, MPUMBIKAIONIETO K CIUIONTHOW BBIPYOKE, B TEUCHHE
HecKoJbkux JieT. CoOo/ieHne CpOKOB MPUMBIKAHUE HEOOXOIUMO JUISI COXPAaHEHUS
MOYBEHHOT'O MIOKPOBA U 00ECIICYCHUS JIECOBOCCTaHORBIeHU: [21].

B QGIS myist 00beKTOB MOJIUMTOHAIBHOTO CJI0S MOKHO BBIYMCIIUTH HEKOTOPHIE

npusHaku (GopMbl ¢ moMoIislo BcTpoeHHoro uHcTpymeHTapuss [TMC SAGA. Ha
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pucynke 7 mpuBeneHo pabouee okHO QGIS ¢ oroOpakeHHEeM MOTOKEHUS STOTO
uHCTpyMeHTa. [Ipy BBITTOJIHEHUH OTIepaIliy B TA0JIHUITY BEKTOPHOTO CIIOSI IOOABJISFOTCSI

IIOJIAA € XapaKTCPpUCTUKAMHA q)OpMBI.

Q- v 4 ¢ 3 o
» o repmer

DEBEREY 0220 PrA ReLrORX Eie &% EME B -=-5
RQV.AMBB # /) k- - 5w ® e B

Feomm AR OWEKE - Efe_:f» @& He =0 &
] Shape Indice: ected: 0

A RE S A
o - A ¢ PIA Depac Sphencity Shape Index Omax OmaxDir Dmax/A
E 6410763879e-05 003166978802 49421574000  3OSTEOGTONT 0009034621233  O@9SESMA2ST 11165020473  O0TISA241541| 435262084990 1847270565100

1 7,951396716e-05. 40003553038 08360153207 11286486550 Q01276346515 457630679710 1605939887500

b 1 3 Homsen GFC-2021-v1.9_lossyear_6ON_090
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2 5445517306e-05.

003916264129 TI917STISTI00 53070676218 0008326732838 06679597764 14970961357 0,01141735963

0,01067374746
0,02675855849

454792636690 209,6652695500

3

40744834549 08700252084 1,1493919836 SGE6R4160670 2034753179100 1LATITITEOI2

¥ nNer
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| » T % tcos.1asp_139019.20210603. 20210606,
» T W LCO8L2SP_139019_20210603_20210608.
| ¥ 10081259 139019_20210603 20210608
» 3 LCO8 125P 139019 20210603 20210608,
|'» 1 9 Lcos 125 139019 20210603 20210608,
¥ 1C08.L25P_139019_20210603.20210608
¥ 1C08.125P_139019_20210603 20210608

4 0000110468426 007522741602 3937642464600 54425974207 00155964225 06513264572 15353283886 724560313850 1400628145700 1,9359439599

5 773346068205 003493685977 4514TONMSI00  397ISIE3T74 Q09326184642 0832824747 11203446407 001244077261 1352222096900 1607654690200 14142300533

6 5

003119916334 40532103755

08745025736 11433895369 QOTITTE1332A

439029219770

1987535832000 1,5208851846

7 734830365305  003S13MSTI 4781106288200 40084068465 0000672770016  O8GM267372 11561646145 001203085706 427647255090 163720236400 14034611422

8 7 40013015627 08859386493 11287463311 001265397381
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1357120782300 1629443110100 14359293313

9

43246240188 08197030971

12199539121
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1706581163000 14837171812
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onvert polygonyline vertices t0 p...
Difference

Flatten polygon layer
Intersect

It v] R 4 - A — A - 2 4 Symmetrical difference -
[Q uoars e+ Roopamers| 59635465922 B Macursbiposars 1128924 ~ | @ Veenewe 100% |2 00 2| Viomeee S@scany @

Pucynok 7 — Pabouee okno QGIS ¢ oToOpakeHuEeM XxapaKTepUCTUK BEKTOPHBIX

00BEKTOB

Briaenstores ciaenyroniye npu3Haku GOpMbI:
— A —nomans;

— P —nepumerp;

— P/A — npu3HaK n3pe3aHHOCTH TPAHHUII;

— P/sqrt(A) — uacTHOe mepuMeTpa U KBAJAPATHOTO KOPHS IUIONIA/IH;
. . A
— DeqpcC — 5KkBMBaJICHTHBIH TPOECKTUPYEMBIH THaMeTp Kpyra (2 \/;);

— Sphericity — oTHOIIEHHE TIEpUMETPaA SKBUBAIICHTHOTO KPyTa K peajbHOMY

P .
ZW)’

— Shape Index — unaexc popmsr nanadra;

nepumeTpy (
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— Dmax — makcuMalIbHBIN JUaMETpP, PACCUYUTHIBAEMbIN KaK MaKCHUMaIbHOE
pacCTOSTHUE MEXKy BEPIIMHAMM JIBYX YacTEH MOJUTOHA;

— DmaxDir — HampaBiieHre MaKCHUMaJIbHOI'O JHaMETpa,;

— Dmax/A — gyacTHOE MaKCHMaJIbHOIO JUAMETPa U ILIOMIAIH;

— Dmax/sqrt(A) — yacTHOe MaKCHUMAJILHOTO JUaMeTpa U KBajpara IJIoaiu.

3 OmnpenesieHue CHEeKTPAJbLHBIX M FeOMeTPHYECKUX NMPU3HAKOB rapeii u

BbIPYOOK

3.1 Beiesienne rapeii u BbIpyook Ha canmkax Landsat 8 OLI

["apu n BeIpyOKH Ha cHUMKaX Landsat 8 Mo>KHO BBIZICIIATE SKCIIEPTHO, OITUPASICh
Ha BUA U (opMy rapeil u BRIpyOOK B pa3HO# Bapuanuu kaHaioB Landsat B pexume
RGB, xak 310 ObUTO TOKa3aHO B pasnene 2. Kpome Toro, 060cHOBaTH BHIOOp rapeit u
BeIpYOOK MOkHO 110 poaykry MCD64A1 (criektpopamuomerp MODIS).

Jlns oOHapys>keHHs Tapeil ObL1 mcmoib3oBaH pecypc Earth Map, raoe Obuim
BbIOpanbl JanHbie MCD64A1 B nepuon ¢ 2000 mo 2021 roa u oToOpaxeHbl B paMKax
CIICH BBIOpaHHBIX JJIsi paboThl cHuMKOB Landsat 8 3a 03.06.2021 (pucynok 8) u
28.07.2023 (pucyHok 9).
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Penved  CriyTHuk Legend N
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Pucynok 8 — Criena cammka Landsat 8 3a 03.06.2021 ¢ obmacTsiMu rapeii 3a pa3Hbie

roja

@ ‘ Q [ZoPEnAoiwH.. 2 @ T

Penbed  CnytHuk Legend R
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Pucynok 9 — Criena canmka Landsat 8 3a 28.07.2021 ¢ o6iacTsiMu rapeit 3a pa3HbIe

roja
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Takum o6pazom, Ha cauMkax Landsat 8 OLI o6ocHOBaH BEIOOD Tapel, BIpyOKH

e OTPEACIISIIOTCS KCIIEPTHO BU3YAIIBHO 1O (popMme.

3.2 CneKkTpajibHble NPU3HAKM rapeii U BLIPYOOK

B QGIS ¢ mnomompio turaruHa SCP  coOupaeTcsi MyJIbTHCIEKTPATIbHOE
u3zoopaxenue Landsat. Jlis sToro 6epyTcst HEOOXOAUMBIE [Tk paOOThI KaHAJIBI CHUMKA
Landsat 3a 03.06.2021 (B manHowm ciydae ¢ B2 mo B7, tak kax xananel Bl u B9
npeaHa3HavYeHbl I crenu(puYecKuX 3aaad HcclieloBaHus oOJjiakoB, kKaHan B8 —
NaHXPOMAaTUYECKUM, & HE CIEKTpaibHbIi; kKaHainsl B10 u B11 — TensoBsle, Takxke IS
cnenuduuecknx 3amad), 3arpy’karTcs B HYXHOU mocienoBareabHOCTH B SCP u

COXPAHSFOTCS KaK BUPTYyaIbHBIN pacTp (pucyHok 10).

8 Semi-Automatic Classification Plugin

‘ Multiband image list Ej
Band set 2
b f= Basic tools - il O
& Download products Single band list Filter @
» [+ Preprocessing T
. =
> % Band processing LCO8_L25P_138019_20210603_20210608_02_T1_SR_B2
» a Postprocessing
& Band calc LCO8_L2SP_138019_20210603_20210608_02_T1_SR_B3 )
@ Batch
. LCO8_L25P_139019_20210603_20210608_02_T1_SR_B4
» X Settings —
;E User manual LCO8_L2SP_139019_20210603_20210608_02_T1_SR_BS E
{2} Help
[7 About LCO8_L25P_139019_20210603_20210608_02_T1_SR_B&
ke LCO8_L25P_139019_20210603_20210608 02_T1_SR_B7 +

Band set definition

Bandset1 X ﬁ
Band name Center wavelength = @
2| LOU8_LZ5P_T38079_202T0605_2U2T060UE_UZ_1T_5K_B3
3/LC08_L25P_139019_20210603_20210608_02_T1_SR_B4 3.0 @
4/ LCO8_L25P_139019_20210603_20210608_02_T1_SR_B5 40 @
5| LC08_L2SP_139019_20210603_20210608_02_T1_SR_B& 5.0 E]
6/ LC08_L25P_139019_20210603_20210608_02_T1_SR_B7 6.0 =
] b :1
Wavelength - | Waveleng -
quick settings unit badaniiaic) 2020 [E @

Band set tools

Create raster of bar -
V| Create virtual raster (stack bands) Build band overview: Band calc expressior | RUN >

Pucynok 10 — Co3ganue BupTyanabHOro pactpa B ruiaruae SCP

Hanee ¢ momompto miarnHa SCP 3amaroTcs oOyuaronirie BEIOOPKH BBIPYOOK U
rapeii. Jlis 3TOro B IiarmHe OTKPBIBAETCs BKIaAKa Training input u co3maéres daiin,

Kyaa OyayT BIHMCHIBATHCS CUTHATYPHI (prCyHOK 11).
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SCP &Dock (=]

- D /Desktop/Landsats_03.06.2021/Training1l.scp :]
ROI & Signature list

Filter

MCID « CID MName Type Color

v R

(N [P g0 [P B[ W 2 rot options [ Training input 5 Home
YN

ralis

MC MName MC 1

Al
=
(o]
[S]
4 4

I3}
=}

CName |C1

Vv Autosave |V Signature

Pucynok 11 — Bxnanka Training input

Jlist Habopa rpaduaeckux mpod (ROI) noctynen ciemyromuii MHCTPYMEHT Ha

BepxHeil manenu QGIS, B koTopoM MOXHO BBIOpaTh CHOCOO BBHIACICHUS
MHTEPECYIOIIed Hac TEPPUTOPHH Ha CHUMKE — TIOJUTOHOM WJIM C NMPUMEHEHHEM
MOJIyaBTOMATHYCCKON KIacCU(UKAIIUK, JJIT KOTOPOH TakKe MOYKHO HACTPOUTH

JMCTAHIIMIO 3aXBaTa MUKCEJICH U MX KOJUYECTBO (PUCYHOK 12).

= F)
x 2 0,010000 S rin e Mo
w ]

Pucynok 12 — Mactpyment Habopa rpaduueckux npod SCP

Jlanee BblgensieM Tapu W BBIPYOKM Ha CHUMKE C  ITOMOIIBIO

MOJIyaBTOMAaTHYECKO# Kitaccudukaimu (pucyHox 13).
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Pucynoxk 13 — Beigienenne BeIpyOKH IMOTyaBTOMAaTHUECKON Kiaccudukarei

bbutn BBIZICTIEHBI CIICAYIONIME KJIacChl M MOAKIacchl: BeIpyOku (Logging, 10
nojkiaccos), rapu (Burn, 10 monkmaccoB), neca (Forest, 5 moakiaccoB), BOJIHbBIC

oonexThl (Water, 5 moakmacco) u obmaka (Cloud, 5 moakiacco) (pucyHok 14).
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SCP &Dock (2]

[ 1]
:IE: ' |:i rDesktopflandsate_03.06, 2021/ Training 1.scp :I
)
E- Filter
o MCZCID = CID Mame Type |Color
5 -1 Logging
= Vi 1 Lagging_1 R&s5
v 2 Logging_2 R&5
v 3 Logging_3 R&5
£ v 1 4  Logging 4 RE&S
EL v 1 5 Logging_5 R&S
= Vi1 B Legging_& R&S
P Vi 7 Legging_7 R&sS
v a Lagging_ & R&s5
B B v+ 9 Lloggingo R&S
g [_\ v 10 Logging_10 R&sS
—_ -2 Burn
anm = v o2 1 Burn_1 R&sS
= t‘n v 2 2 Buml R&S
v o2 3 Burn_3 R&S
* v o2 4 Burn_4 R&S
r v/2 5 Bumnljs R&sS
["" v 2 6 Bumnsb RE&S
| v 2z o7 Burn_7 R&S
> V2 8 Bumngs R&S
— v 2z o9 Burn_3 R&sS
v 2 10 Burn_10 R&S
— -3 Forest
o vi3 1 Forest1 R&S
: v 32 Forest_2 R&S
% v 3 3 Forest3 R&S
v 3 4 Forest_4 R&S
E Vi3 5 Forest 5 R&s
R | Water
v o4 1 Water_1 R&S
v 42 Water_2 RE&S
Vo4 3 Water_3 R&S
v 44 Water_4 R&S
v o4 5 Water 5 R&s
-5 Cloud
Vi 5 1 Cloud_1 R&s
v 5002 Cloud_2 R&S
v 5 3 Cloud_3 R&S
v i o4 Cloud_4 RE&S
v 5 5 Cloud_5 R&S

¥
LN

MC ID 5 |=| MC Name |Cloud

CID & |¥| CMame |Cloud_5

'h.l v | Autosave |V Signature H

Pucynok 14 — Knaccel 1 moKiIacchl, BbIZICIEHHBIE B TIPOIECCe Kiaccuukamm
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[Tocne okoHuYaHHMsS cO3MaHUSI OOYYaIOUIMX BBHIOOPOK HEOOXOAWMO OTKPBITH
BKIIanKy kiaccudukaruu B SCP, BeiOpaTh HaO0p maHHbIX, |D mo xoTtopomy OymyT
pa3fenarbcs O0BEKThl KIAaCCU(PUKAIMM U CIIOCO0 pa3/ieleHusl Ha KJIacChl (PUCYHOK

15).

[#* Semi-Automatic Classification Plugin

Filter a
#F Band set - g
- f= Basic tools Select input band set | 1 =
i Algorithm band weight @
& Band set list Use |V MCID cm ﬂ z
(: Export signatures [goritn
& Import signatures
= LCS threshold Minimum Distance ¥ | Threshold 0.0000 |% @
E Multiple RO creation Land Cover Signature Classification
A RGB st
& Signature threshold Use Les Algorithm only overlap =
[‘ Download products
= L+ Preprocessing
FL AsTER Load qml style v =)
% Goes
& Landsat Apply mask :I
4 MODIs Create vector ¥ | Classification report Save algorithm files
g& Sentinel-1
™ Sentinel-2
' Sentinel-3

‘% Clip multiple rasters
g Cloud masking
a Mosaic band sets
. Meighbor pixels
@ Reproject raster bands
'ﬁ Split raster bands
g Stack raster bands
k¥ Vector to raster
- # Band processing
x Band combination
. 1 Classification Run

|‘_EC|ustering
= pca BATCH o RUN >

ﬁ? Random forest
2= Spectral distance %

Pucynok 15 — Bknazaka kinaccuduxarnuu B SCP

B pesynbprare npoBeneHus KIaCCU(PUKALUU IOIYYEH CICAYIOIUN pe3yibTar

(pucyHnku 16 u 17):

29



SCP_Classification
Kanan 1 (Gray)

Il 0 - Undlassified

[ 1 - Logging

B 2 -Bun

[ 3 - Forest

B 4 - water

[ ]5-Cloud

Pucynoxk 16 — Caumoxk Landsat 8 3a 03.06.2021 ¢ npoBeaéHHoM Kiaccupukauei

Pucynok 17 — JlokansHbIl yuacTok cHuMKa Landsat 8 3a 03.06.2021 6e3

knaccudukanuu (kanamsl SWIR-NIR-RED) u ¢ knaccudukanmeit
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Huxxe npuBeneHbl CTaTUCTUYECKUE XapPAKTEPUCTHUKHU CUTHATYp BBIPYOOK

(pucyHok 18) u rapeit (pucyHok 19).

Signature list
5 MCID MC Name cip C Name wverlap MC_L Min B1 Max B1 Min B2 Max B2 Min B3 Max B3 Min B4 Max B4 Min BS Max B3 Min B& Max BE
1 v 1 Logging 1 Logging_1 2-5 88340 9168.0 9518.0 10191.0 9875.0 10971.0 12806.0 13598.0 13650.0 17873.0 13023.0 15000.0
2 v 1 Logging 2 Logging_2 2-42-52... 8710.0 9167.0 9286.0 9990.0 9516.0 10617.0 12834.0 142580 13798.0 17089.0 11840.0 14058.0
3 v 1 Logging 3 Logging_3 9061.0 9462.0 9705.0 10229.0 10367.0 11030.0 13651.0 16108.0 16970.0 18935.0 13524.0 15907.0
4 |V 1 Logging 4 Logging_4 9058.0 93230 9825.0 103440 10385.0 10929.0 137300 16061.0 174440 19624.0 13986.0 15967.0
5 ¥ 1 Logging 5 Logging_5 9087.0 9301.0 9664.0 9929.0 10059.0 10405.0 12669.0 134160 15761.0 16850.0 13058.0 14273.0
6 ¥ 1 Logging 6 Logging_6 92076.0 9287.0 9564.0 9987.0 9934.0 10494.0 123730 13909.0 15728.0 173160 133100 143410
7V 1 Logging 7 Logging_7 91280 9451.0 9630.0 101140 10009.0 10635.0 122740 14098.0 14990.0 17079.0 12674.0 141250
8 v 1 Logging 8 Logging_8 9258.0 94170 9799.0 10170 10286.0 10640.0 13069.0 141810 16311.0 171180 13319.0 142570
3 v 1 Logging 9 Logging_9 87140 8786.0 9297.0 9545.0 9595.0 9965.0 13423.0 14467.0 15650.0 17713.0 12942.0 145820
10 v 1 Logging 10 Logging_10 9267.0 94330 9953.0 1022170 10621.0 111880 137480 14362.0 171280 183380 14130.0 143970
Pucynoxk 18 — XapakTepuCTUKN CUTHATYP BBIPYOOK
Signature list
5 MCID MC Name cio C Name wverlap MC_I  Min B1 Max B1 Min B2 Max B2 Min B3 Max B3 Min B4 Max B4 Min B3 Max BS Min B& Max BE

11 ¥ 2 Burn 1 Bum_1 8540.0 8650.0 88110 9198.0 9060.0 9536.0 10508.0 13053.0 130200 15229.0 111400 12929.0
12| V| 2 Burn 2 Burn_2 2412.0 8680.0 26700 93340 8907.0 9754.0 10304.0 13481.0 11929.0 14850.0 10640.0 13524.0

13| V| 2 Burn 3 Burn_3 8680.0 28200 9193.0 9067.0 9478.0 10693.0 13550.0 13509.0 13363.0 114420 13462.0
14 ¥ 2 Bum 4 Bum_4 8991.0 9225.0 9523.0 9470.0 9349.0 122420 137440 147330 15867.0 124650 135340
15 V| 2 Bum 5 Bum_5 90140 9158.0 9631.0 9439.0 10093.0 116220 13355.0 148100 15819.0 12665.0 13697.0
16 V| 2 Bum 6 Bum_6 9057.0 91520 9599.0 94440 9984.0 11681.0 12954.0 14357.0 15493.0 12008.0 13316.0
17 ¥ 2 Burmn 7 Bum_7 81720 8169.0 8387.0 8219.0 8702.0 8676.0 9652.0 10406.0 115180 104750 12029.0
18 V| 2 Burmn 8 Bum_8 81650 8190.0 83380 82340 8561.0 87420 9446.0 104460 11697.0 10509.0 12064.0
19 V| 2 Burn 9 Burm_9 88740 8989.0 91730 9M7.0 9384.0 10273.0 11538.0 12659.0 13829.0 11987.0 128280
20V 2 Burn 10 Burn_10 8892.0 9029.0 10085.0 9266.0 9893.0 10784.0 12960.0 12869.0 14246.0 11529.0 12830.0

Pucynok 19 — XapaktepucTuku curHaTyp rapei

Jliist curHatyp rapei u BeIpyOOK ¢ nmomotibio ganabsix Hansen 1 MODIS64A 1
ObLJT YCTAaHOBJICH IO/l MX BbIsIBJICHU 111 cHUMKa Landsat 8 3a 03.06.2021 (Tabmauma 3)

u cuuMka Landsat 8 3a 28.07.2021 (tabnuma 4).

Ta6muma 3 — IIpuBsszka curHaTyp rapei u Belpyook cHumka Landsat 8 3a 03.06.2021

KO BpCMCHU

Curnarypa I'op Curnarypa I'opn

BBIPYOKH rapu
Logging_1 2018 Burn_1 2018
Logging_2 2018 Burn_2 2018

Logging_3 2012 Burn_3 2017
Logging_4 2013 Burn_4 2011
Logging_5 2019 Burn_5 2015
Logging_6 2019 Burn_6 2013
Logging_7 2019 Burn_7 2020
Logging_8 2019 Burn_8 2020
Logging_9 2010 Burn_9 2019
Logging_10 2019 Burn_10 2019
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Tabmuma 4 — [IpuBsizka curHatyp rapei u BeipyOok cHnMka Landsat 8 3a 28.07.2021

KO BPEMEHU

Curnarypa I'on Curnarypa I'on
BBIPYOKH rapu

Logging 1 2018 Burn_1 2020
Logging_2 2018 Burn_2 2016
Logging_3 2018 Burn_3 2014
Logging 4 2018 Burn_4 2013
Logging_5 2017 Burn_5 2013
Logging_6 2017 Burn_6 2013
Logging_7 2020 Burn_7 2016
Logging_8 2020 Burn_8 2016
Logging_9 2019 Burn_9 2019
Logging_10 2019 Burn_10 2019

Taxke ObUIM TIONy4YEHBI 3HAYEHUS CPEAHEr0 W AUCIEPCHUU ISl BBIPYOOK
(pucynok 20) u rapeii (pucynok 21) caumka Landsat 8 3a 03.06.2021 u 1t BeIpyOOK
(pucyHok 22) u rapeit (pucyHok 23) caumka Landsat 8 3a 28.07.2021.
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| | MC_ID = 1 MC_name = Logging C_ID = 1 C_name = Logging_1 ROI_size = 3 pixels

[wavelength [band number] [1.0 2.0 [3.0 k.o [5.0 k.0
[ Values 012,454 740,443 [10308. 185 [13733.907 [18615.094 [13819.093
| standard deviation  |[B3.67711 [119.17275 20081677 l427.83663 l422.24362 [330.9194

| [ MC_ID =1 MC_name = Logging C_ID = 2 C_name = Logging_2 ROI_size = 7 pixels

[wavelength [band number] [1.0 2.0 [3.0 l.o [5.0 k.o
[ Values 987.022 bE61.863 [10150.772  [[13501.473 [15966.575 [13267.782
| standard deviation  [125.57839 [1e0.08122  [[256.09442 [287.31862 23,1865 l473.23456

| | MC_ID = 1 MC_name = Logging C_ID = 3 C_name = Logging_3 ROI_size = 2 pixels
[wavelength [band number] [1.0 2.0 [3.0 k.o [5.0 k.0

[ Values lp220.833 [p965.316 [10857.134 [14442.384 [15194.334 [15117.516

| standard deviation  [[113.00372  [[127.44025 [168.02563 la75.17255 l419. 59885 l33.5442

| | MC_ID =1 MC_name = Logging C_ID = 4 C_name = Logging_4 ROI_size = 10 pixels

[wavelength [band number] [1.0 2.0 [3.0 k.0 [5.0 k.o
[ Values B137.712 [1010%.945 [10866. 698 [15345.543 [183521.63 [15086.315
| standard deviation  [[72.37166 [122.47459 [136.0835 [519.7141 |234, 2995 [342.2333

| | MC_ID = 1 MC_name = Logging C_ID = 5 C_name = Logging_5 ROI_size = 1 pixels

[wavelength [band number] [1.0 2.0 [3.0 k.o [5.0 k.0
[ Values [p189.457 [5769.257 [10229.5 [13088.217 [15385.515 [13883.717
| standard deviation  |[52.3755 [0.72063 128643 [204.83815 [241.52122 [216.46564

| [ MC_ID =1 MC_name = Logging C_ID = 6 C_name = Logging_6 ROI_size = 7 pixels

[wavelength [band number] [1.0 2.0 [3.0 l.o [5.0 k.o
[ Values B197.146 803,378 [10278.515 [13206.538 [15507.255 [13323.927
| standard deviation  |51.62575 184.60477 [115.60722 [385. 58582 [311.87837 [237.7374

| | MC_ID = 1 MC_name = Logging C_ID = 7 C_name = Logging_7 ROI_size = 7 pixels

[wavelength [band number] [1.0 2.0 [3.0 k.o [5.0 k.0
[ Values fp299.1 [874.257 [10367.315 [13279.315 [15419.457 [13675.967
| standard deviation  |[93.05861 [111.93985 [158. 49554 la03.32933 la20.0813 [279.613

| [ MC_ID =1 MC_name = Logging C_ID = 8 C_name = Logging_8 ROI_size = & pixels

[wavelength [band number] [1.0 2.0 [3.0 l.o [5.0 k.o
[ Values 342,857 k967,322 [10433.337  [[13506.387  [[16757.549 [13345.903
| standard deviation  |[48.39592 295815 [78.7578 [294.2298 [198.05219 [210.8836

| [ MC_ID = 1 MC_name = Logging C_ID = 9 C_name = Logging_% ROI_size = 10 pixels

[wavelength [band number] [1.0 2.0 [3.0 .0 [5.0 .0
[ Values 8751582 [9421.4795 j311.123 [14091.178 [16634.287 [13569.356
| standard deviation  [[21.33489 l43.18716 [71.3082 |226.83133 [392.3149 [314.3854

| | MC_ID = 1 MC_name = Logging C_ID = 10 C_name = Logging_10 ROI_size = 19 pixels

[wavelength [band number] [1.0 .o k.0 l.o [5.0 B.0
[ Values 390,233 [10087.55 [10851.717 [14141.95 [17501.263 [14865.2
| standard deviation  |52,98528 E4.63266 [112.56659 [144.58751 [233.95515 [194.46873

Pucynoxk 20 — 3HaueHus cpeHero u Aucrepcuu st BeIpyook cuuMka Landsat 8 3a

03.06.2021
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I | MC_ID = 2 MC_name = Burn C_ID = 1 C_name = Burn_1 ROI_size = 34 pixels
[wavelength [band number] 1.0 2.0 k.o k.0 5.0 b.0

[ Values j3589.421 B964.651 B311.512 [11377.554  [[19016.836  |[12235.027

| standard deviation  [[29.2934% k5.17909 B6.09363 72,1138 |[250.29797  [[269.89035

I | MC_ID = 2 MC_name = Burn C_ID = 2 C_name = Burn_2 ROI_size = 58 pixels
[wavelength [band number] 1.0 2.0 .0 k.0 5.0 k.0

[ values jB506,824 8943,489 209,844 [11651.664  [[13592,837  |[11800.783

| standard deviation  |[57.09903 [127.24663  [[137.04543  |[p95.6691 [433.6514 l433.88312

I | MC_ID = 2 MC_name = Burn C_ID = 3 C_name = Burn_3 ROI_size = B pixels
[Wavelength [band number] [1.0 .0 .0 la.0 [5.0 .0

[ Values j3a06.645 B998.114  |[B265.343 [11828.833  |[14255.624 [[12243.572

| standard deviation  |[40.75743 [78.72608 [77.44263 E26.6387  |[387.67477  |}499.79428

I | MC_ID = 2 MC_name = Burn C_ID = 4 C_name = Burn_4 ROI_size = 2 pixels
[wavelength [band number] 1.0 .o .o k.o [5.0 E.0

[ Values i3880,971 l9406.559 545,309 [13010.177  [15400.779  [[13191.05%

| standard deviation [s0. 78558 [70.07085 [77.61808 [312.2734 |205.38336  |[228.28951

I | MC_ID = 2 MC_name = Burn C_ID = 5 C_name = Burn_5 ROI_size = 15 pixels

[wavelength [band number] 1.0 2.0 .0 k.0 [5.0 B.0

[ Values j3306.851 [B356. 154 [703.431 [12104.815  [[15270.831  [[13230.169
| standard deviation  |[45.36398 23,5201 [112.00028  [[371.25467  [[206.5731 [225. 14403
I | MC_ID = 2 MC_name = Burn C_ID = 6 C_name = Burn_6 ROI_size = 4 pixels
[wavelength [band number] 1.0 .o k.0 ko [5.0 B.0

[ Values 893,717 390,533 lE65.583 [12359.333  [1#994.733  [[12759.583

| standard deviation  |[52.35595 l99.89835 [134.91841 24507425  |[281.2278 [278.94083

I | MC_ID = 2 MC_name = Burn C_ID = 7 C_name = Burn_7 ROI_size = 19 pixels

[wavelength [band number] 1.0 2.0 .0 k.0 5.0 B.0

[ Values j141.403 §245.051 B317.733 B897.863 [10825.885  [[11376.41

| standard deviation  |[15.32056 [32.82926 E3.70106 [142.217 [157.66304  [[300.27573
I | MC_ID = 2 MC_name = Burn C_ID = B C_name = Burn_8 ROI_size = 13 pixels
[wavelength [band number] 1.0 2.0 k.o k.0 5.0 b.0

[ Values B145.3076  |j250.385 @321.066 8914.044 [11028.571  [[11578.3955

| standard deviation  [[15.11545 [25.12978 [52,30401 [115.03#443  [[220.24152 |326.03317

I | 1C_ID = 2 MC_name = Burn C_ID = 9 C_name = Burn_9 ROIL_size = 15 pixels

[wavelength [band number] 1.0 2.0 k.o k.0 5.0 B.0

[ Values Ba42.149 B072.269 [270.619 [10836.978  [[13315.985 [[12351.597

| standard deviation  [[17.9533 [35.01155 [53.90273 22401111 [[212.12953  [161.35424
I | MC_ID = 2 MC_name = Burn C_ID = 10 C_name = Burn_10 ROI_size = 3 pixels
[wavelength [band number] 1.0 2.0 EXi] k.o 5.0 k.0

[ Values {852,053 207,714 B428.543 [t1353.657 [[13599.657  [[12190.286

| standard deviation  [[27.15715 [145. 2407 109.66669 la23. 1704 [230.7287 [251.3101

Pucynoxk 21 — 3nauenus cpefHero u aucrepcuu i rapeit caumka Landsat 8 3a

03.06.2021
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| | MC_ID = 1 MC_name = Logging C_ID = 2 {_name = Logging_1 ROI_size = 7 pixels

Wavelength [band number] 1.0 .0 [0 l.0 5.0 k.0
| Values j055.236 B745.417 B491.723 [15713.042  |[15379.75 [12020.027
|  standard deviation  |[54.05464 [103.88224  |[253.97125 k00,5098 5776273 19,4915z

| | MC_ID = 1 MC_name = Logging C_ID = 3 C_name = Logging_2 ROI_size = 16 pixels

[Wavelength [band number] 1.0 2.0 [3.0 l.0 [5.0 k.0
| Values [035,504 782,815 [3366.068 [15423.877 [15350,222 [11835.832
|  standard deviation  [71.05189 B7.57579 [185.37438 B48.35315 [519.4387 [390.3959

| | MC_ID = 1 MC_name = Logging C_ID = 4 {_name = Logging_3 ROI_size = 11 pixels

Wavelength [band number] 1.0 2.0 [3.0 .0 [5.0 k5.0
| Values lb237.974 jges. 461 [o604.145 [15802.368 [15682.592 [12420.685
|  standard deviation  |[54.39363 [34.33304 [184.17789 [577.9475 [244.41907 [311.37082

| | MC_ID =1 MC_name = Logging C_ID = 5 C_name = Logging_4 ROI_size = 21 pixels

Wavelength [band number] 1.0 .0 3.0 k.0 5.0 .0
| Values 076,252 B775.442 lB429.681 [15073.932 [15336.293 [11993.553
|  standard deviation  |[52.85323 19,9427 [223.77504 B24.1717 [267.92654 [392.87363

| | MC_ID = 1 MC_name = Logging C_ID = 6 {_name = Logging_5 ROI_size = 6 pixels

Wavelength [band number] 1.0 .0 [0 la.0 5.0 k.0
| Values B133.803 B741,1045 B361.651 [15675.325 [15143.175 [11881.115
|  standard deviation  [55.5135 51.73395 [129.85625 l416.0623 [255.5 1433 [302.42775

| | MC_ID = 1 MC_name = Logging C_ID = 7 C_name = Logging_6 ROI_size = 7 pixels

[Wavelength [band number] 1.0 2.0 [2.0 k.0 5.0 k.0
| Values B502.65 408,733 Ba07.2 [15359.0 [13967.65 [10813.05
|  standard deviation  53.80199 [72.75598 [133.84055 l443.17023  |16.38322  [318.56415

| | MC_ID = 1 MC_name = Logging C_ID = 8 C_name = Logging_7 ROT_size = 21 pixels

Wavelength [band number] 1.0 .0 3.0 k.0 5.0 k.0
| Values fa174.233 f909.424 foa3s. 722 [15878.68 [16344.775 [12557.112
|  standard deviation  [141.43145 [125.17305 [239.9779 [370.71347 56347234 lag4.9371

| | MC_ID = 1 MC_name = Logging C_ID = 9 C_name = Logging_B ROI_size = 12 pixels

Wavelength [band number] 1.0 .0 3.0 k.0 5.0 .0
| Values B934.707 lB805.133 890,256 [15304.938 [15936.402 [12130.342
|  standard deviation  |[B3.66141 [37.05102 [171.57a23 [535.4524 l450.86145 [251.40756

| | MC_ID = 1 MC_name = Logging C_ID = 10 C_name = Logging_9 ROI_size = 22 pixels

[Wavelength [band number] [1.0 2.0 [2.0 la.0 [5.0 k.0
| Values 13784.825 lE39.4 f358,112 [15980.375 [15392.713 [11555.953
|  standard deviation  |[75.69115 188.97523 [126.09395 k90,3333 |334.39798 [279.5182

| | MC_ID = 1 MC_name = Logging C_ID = 11 C_name = Logging_10 ROI_size = 2 pixels

[Wavelength [band number] [1.0 2.0 [3.0 la.0 [5.0 k.0
| Values f0a9.571 932,843 763,328 [16677.3 [151582.229 [12513.0
|  standard deviation  [93.18516 [156.51012 [244.17658 [516.5594 l485.71375 lagg.1772

Pucynoxk 22 — 3HaueHus cpeHero U Aucnepcuu it BRIpyook chuMka Landsat 8 3a

28.07.2021
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. mc D =

2 MC_name = Burn C_ID = 2 C_name = Burn_1 ROI_sizre = 4 pixels

[Wavelength [band number] 1.0

2.0 [0 X [5.0 k.0

| values B046. 184

B253.7 [3195.25 [12305.15 [14073.033  [12234.317

|  standard deviation [15.33647

[28.31052 |B1.45015 [152.13024 [[133.09415  |[134.33786

| mC 1D =

2 MC_name = Burn C_ID = 3 C_name = Burn_2 ROI_size = 1 pixels

Wavelength [band number] 1.0

2.0 3.0 k.o [5.0 k.0

| Values BB64.8

[9355.547 8877693 [14320.054 |13748.567  [[11024.24

|  Standard deviation  |[25.40493

55.21845 [51.63564  |[278.52246 |[256.33194 14245232

I mc D =

2 MC_name = Burn C_ID = 4 C_name = Burn_3 ROI_size = 3 pixels

[Wavelength [band number] 1.0

2.0 [0 la.0 [5.0 .0

| values B475.523

B116.512  |[B558.721 [14305.744 |[128363.587 |[10317.023

|  standard deviation B5.30077

[105.35082  |[B0.54563 B52.0731 l429.73135  [233.63806

I mc 1 =

2 MC_name = Burn C_ID = 5 C_name = Burn_4 ROI_sire = 1 pixels

Wavelength [band number] 1.0 2.0 [3.0 k.o 5.0 k.0
| Values B747.333 lo2s6.384  [B201.083 [14533.8 [13740.566  [[10937.934
|  standard deviation 3.16325 [F7.80982  B2.14922  |[731.3229 [348.399 [279.17825

I | MC 1D =

2 MC_name = Burn C_ID = 6 C_name = Burn_5 ROI_size = 24 pixels

Wavelength [band number] 1.0

2.0 .0 l.0 5.0 k.0

| values B774.406

lB356.253 B724.418 [14910.11 [13475.209  |[10755.3955

|  standard deviation 23, 14269

f52.60552 [55.27257 3174316 |[247.37336 |[133.77s66

I mc 1D =

2 MC_name = Burn C_ID = 7 C_name = Burn_6 ROI_size = 21 pixels

[Wavelength [band number] 1.0

2.0 [.0 la.0 [5.0 B.0

| Values B752.191

[353.329 B780.452 [15058.548  |[13458.452  |[10728.635

|  standard deviation [103.66591

[182.1235 [191.6379 [1102.9564  |[sg7.8702 [396.73533

| mc 1D =

2 MC_name = Burn C_ID = 8 C_name = Burn_7 ROI_size = 1 pixels

Wavelength [band number] 1.0 2.0 3.0 k.o [5.0 k.0
| Values go20.2 l9392.933 B910,592  |[14122.77 [13715.062  [[11078.907
|  standard deviation [31.35857  |[50.4789 f52.82575 [327.45377 22160774  [[133.04155

I mc D =

2 MC_name = Burn C_ID = 9 C_name = Burn_8 ROI_size = 3 pixels

[Wavelength [band number] 1.0

2.0 [0 la.0 [5.0 .0

| values B764.842

[3335.366 B787.146 [14825.085 [[13822.244  [[10797.402

|  standard deviation |53.40857

[78.98032  [109.57881 [[1028.0571 |[278.23525  |[259.1397

| mC 1D =

2 MC_name = Burn C_ID = 10 C_name = Burn_9 ROI_size = 8 pixels

Wavelength [band number] 1.0 2.0 [.0 l.0 5.0 k.0
| Values B912.418 [3320,985 B904.443 [13590.91 [13002.542  [[11023.955
|  sStandard deviation  |[20.60658 [75.71207 [53.9456 [1135.5883  [[331.53278  |[163.16501

I mc D =

2 MC_name = Burn C_ID = 11 C_name = Burn_10 ROI_size = 15 pixels

[Wavelength [band number] 1.0 2.0 [0 la.0 [5.0 k.0
| values B923.85 275,781 [3877.589 [13058.918  [12903.219  |[11029.4795
|  standard deviation [30.17741 B3.53971 [58.74576 [552.28253  |[276.58026  [[199.898

Pucynok 23 — 3nauenus cpeqHero u aucnepcuu Juist rapei canmka Landsat 8 3a

28.07.2021
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Jlist ompeneneHrs pa3aeIMMOCTH OOYyYaromuX BBIOOPOK HMEIOTCS YEThIPE
XapaKTEePUCTUKHU:

— paccrosaue [xeddpuca-Matycura;

— 3HAYCHHUE CICKTPAIBHOIO YIJIa B pajuaHax;

—  eBKJIMJIOBO PacCTOSHUE;

— cxoxactBo bpea-Kypruca.

Paccrosaune [xeddpuca-Marycura (Jeffries-Matusita, JM) npencrapnsercs

dopmyioii (3):

Jij = [pClw) — pGrlwp) dx, &)

rne p(x|w;) m p(x|w;j) — YCIOBHBIE BEPOATHOCTH MOSABICHUSA TUKCEIS X
COOTBETCTBEHHO B KIIACCAX W; U W, ONPEAEIAIOTCA U3 00ydJaromuX BEIOOPOK.

JIst HopMaTbHO pactTpeieNIeHHBIX KI1accoB popmMyiia mpruodperaeT Bu (4):

Jij = 2(1 —eP), (4)
1 s+rn 1 1 i

e = 0me = () = 1| X
2|2 Zj

rae B — paccrosHue bxarravapu;

2, Xj — KOBapHallMOHHbIE MATPHUIIbI 00YyYarOIUX BHIOOPOK IS KIACCOB W;

121, [Z‘ jJ — IETEPMHUHAHTBI COOTBETCTBYIOIINX, KOBAPHUAIIMOHHBIX MATPHIL;

CTeIeHb -1 — oOpaTHas MaTpHIla,
t — TpaHCIIOHUpPOBAHUE.

Taxoxe ncmonb3yrot Gopmyaay Buaa (6):

37



Jij =21 —e?) (6)

PasnenuMocTs m3MeHsiercss o 0 10 V2 M TOKa3hBaeT, Kak IMOMAapHO
CTaTUCTUYECKU Pa3JeNiioTcsa oOydawniue BbIOOpkU. CuuTaeTcs, 4YTO 3HAYCHUS
Oonpuie, yeM 1.3 COOTBETCTBYIOT XOpowed pazfaenumoctu. Jlig map ¢ HU3KOU
Pa3IETMMOCTBIO HYKHO NMPEANPUHITh MEPBI K YIYUIIEHUIO Pa3IE€IMMOCTH IyTEM UX
pEeAaKTUPOBAHUS WIH BBIJIEJIEHUS HOBBIX OOYYarOIINX BBIOOPOK.

N3  paccrosnuss JM  HEBO3MOXKHO  BBIUMCIIMTH  BEPOSITHOCTH  OIIMOKU

KHaCCI/I(l)I/IKaTOpa, HO MOXHO BbIYHCIHUTH €C BCPXHIOKO W HHWXHIOIO TI'pPaHHUIBI I10

crnemytorieit hopmyie (7):
—(2-1My%) SPeS1—5(1+5]Mij ) (7)

rze i, | — HoMepa CpaBHHBACMbIX CUTHATYD;

JMjj — paccrosinne JM mexny | M | cuTHaTypamu;
Pe — ommOka kimaccudukaropa Wi BEPOSTHOCTh TOTO, YTO IMUKCEIh, OTHECEHHBIN K
KJIacCy j, Ha CaMOM JieJie IPUHAICKUT KIIaccy I.

EBKITM10BO paccTostHre BeIYHCIsieTCs 1Mo popmyiie (8):

dxy) = VX7, (i — ¥:)?, (8)

rze X, Y — TOYKd B N-MEPHOM MPOCTPAHCTBE.

CTOWT 3aMETHTh, YTO MapaMeTp EBKIMIOBO PacCTOSHHE HE HMCIOJB3YETCS B
CHJly HCHOPMHPOBAaHHOCTH €ro 3HAYCHWH W  TPYAHOCTH HHTEPIpPETAIMH
pa3IeIMMOCTH.

[Mpusnak momooOust, cxoxctBa bpes-Kypruca (Bray-Curtis similarity) — sto
CTaTHUCTHKA, UCTIOIb3yeMast ISt OLICHKH CBs3el MKy AByMs oopasiamu. OHa Takxke

UCIIOJIB3YETCS U JIJISI OLICHKU Pa3/IeIMMOCTH O0yYaroIuX BEIOOPOK U BBIUUCIIACTCS 11O

dbopmyiie:
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S(x,y) = 100 - 2=l o 440

n n
i=1 xl+21=1 yl

rae X, y — To4kd B N-MECPHOM IIPOCTPAHCTBE.

(9)

CxonactBo bpes-Kypruca BbluucisieTcs B MPOLIEHTaX U MMEET 3HAUEHUS B

nuamnaszone oT 0% (mosHoe paznuuune) 10 100% (uaeHTuuHOCTD) [22].

XapakTepucTUKHU pa3AeIMMOCTH CUTHATYp 11t cHuMKa Landsat 8 3a 03.06.2021

OpUBEJEHBl B NpuiiokeHuu A, s cHumka Landsat 8 3a 28.07.2021 npuBeneHs! B

NpUII0KeHUH B.

Hakonen, momy4ens! rpaduky CIEKTPaNIbHBIX KpUBBIX CHHMKa Landsat 8 3a

03.06.2021 (pucynok 24) u canmka Landsat 8 3a 28.07.2021 (pucynok 25):

17500

15000

Values

12500

10000

0.8 16 24 3.2 4.0 48 5.6
Wavelength [band number]

1#Logging 1#Log

1#Logging 2#Log
—— 1#Logging 3#Log
—— 1#Logging 4#Log

1#Logging 5#Log

1#Logging 6#Log

1#Logging 7#Log

1#Logging 8#Log
—— 1#Logging 9#Log

1#Logging 10#Lo
—— 2#Bum 1#Bumn_1
—— 2#Bum 2#Bum_2
—— 2#Bum 3#Bum_3
—— 2#Bum 4#Bumn_4
—— 2#Bum 5#Bum_5
—— 2#Bum 6#Burmn_6
—— 2#Bum 7#Bum_7
—— 2#Bum 8#Bum_8
—— 2#Bum 9#Burn_9
—— 2#Burn 10#Burn_

Pucynok 24 — I'paduku CrieKTpaabHBIX KPUBBIX BRIPYOOK M rapei Ha cHumke Landsat

83a 03.06.2021

Ta6J'II/II_IBI XapaKTCPUCTUK Ppa3ACIMMOCTU CUTHATYP NPEACTABIICHLI B

MIPUJIOKEHUN A.

HpoaHaJII/ISI/IpOBaB IMOJIYYCHHBIC JaHHBIC, MOXHO 'OBOPHUTH O TOM, YTO YEM

paHbliie ToJ] BRIpYOKH WJIM rapy, TEM BBIIIE 3HAU€HUE OTPakKeHUs B 4 1 5 kaHanax, a

TaKXKe O Pa3eIMMOCTHU Tapel U BBIPYOOK C YJIOBIETBOPUTEIHLHON TOYHOCTHIO.
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—— 1#lLogging 2#Log
~—— 1#Logging 3#Log
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Pucynox 25 — I'paduku cieKTpalIbHBIX KPUBBIX BRIPYOOK U rapeit Ha cHumke Landsat

83a28.07.2021

3atrem c moMomibl0 BcTpoeHHOM (yHKIMM «Kanbkynsarop pactpoB» ObuUH

noctpoeHsl Bererainonnbie HHIeKChl NDVI (pucynok 26) u NBR (pucynok 27).

KaHank: pacTpa PesynbTaThl

Hansen_GFC-2021-1.9_lossyear_50N_090E@1 Co3RaTe BRGHEHHAI PACTP SHECTO €10 JaTVCH Ha ANGS
Hansen_GFC-2022-v1.10_lossyear_60N_100E@ 1 .
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L

®opraT BeBOAA | GeoTIFF - |

4
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LCO08_L25P_139019_20210603_20210608_02_T1_SR_B&(

LCo8_L25P 135019 20210603_20210608_02_T1 SR B7( e
LCD8_L25P_139019_20210603_20210608_02_T1_SR_Bvi S et

LC08_L25P_139019_20210603 20210608 02_T1_SR_Bvi wasx (10000000 |3 Macc.x 1000000 |3

NpocT pancTBenHbii oxaaT
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LCO8_L25P_139019_20210603_20210602_02_T1_SR_Bui
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SCP_Classification@1

St om0 e -
SCP_Landsat®_03.06@3 —
SCP_Landsat8_03.06@4 Lienesas orcTena koopauHaT | EPSGi4326 - WGS 84 -| & £

Mertop ncnpasnenna

SCP_Landsats_03.0685
SCP_Landsat?_03.06@6 ) ) V| [oBaBiTs pesynsTaT & npoekT
4 3

v Oneparopei

L+ i | ¢ [l mn || F || es || aws |
[ - J v JL 0y J| mx || Ao || sn || an |
< J > JI = || as J[ o || tn || atn |
| == JI >= JI = |~ | st || g0 || J
Bripajenue
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"LCOS_L2SE 138018 20210603 20210608 02 T1 SR _B4EL™ )

BripaKEnite KOPPEKTHO

| ox || omewa || copaexa |

Pucynoxk 26 — Pacuér nanekca NDVI B xanpkynsTope pacTpoB
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(3 Kanskynarop pacipos

Kanane: pactpa Pesynurarh:
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. v
w Onepatopubi
+ ( min IF cos acos
! ) max AND sin asin
< = = abs OR tan atan
<= Bz = ~ sart log10 In
Buipaxenne
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BripaKEHiE KOpPEKTHO

Pucynok 27 — Pacuér unnekca NBR B kanbkysisiTope pacTpoB

Jlnst pacuéra ANBR Oputa monmyuena pasznocts NBR cHumkoB Landsat 7 3a
08.07.2001 u Landsat 8 3a 03.06.2021, a taxxe cauMkoB Landsat 7 3a 15.09.2021 u
Landsat 8 3a 28.07.2021.

[TonmyyeHHBIE MHIIEKCHI UMEIOT CIEMYIOIINE CTATUCTHYECKUE XapaKTEPUCTHKH
Ha BBIPYOKax pa3HbIX JIET M Ha rapsx Ha cHuMke Landsat 8 3a 03.06.2021 (tabnuia 5)

1 Ha cauMke Landsat 8 3a 28.07.2021 (tabiuiia 6):

Tabmuia 5 — Curnarypsl 1 ux 3Hauenus uagaekcoB NDVI u NBR na caumke Landsat
8 3a 03.06.2021
Curnarypa | TIox NDVI dNBR | Curnatypa | I'ox NDVI dNBR

BBIPYOKH rapu
Logging_1 2018 | 0,125808 | 0,126647 | Burn_1 2018 | 0,08309 0,158869
Logging_2 2018 | 0,123541 | 0,100079 | Burn_2 2018 | 0,102712 | 0,168594
Logging_3 2012 | 0,1448435 | 0,148774 | Burn_3 2017 | 0,106279 | 0,201156
Logging_4 2013 | 0,151255 | 0,136373 | Burn_4 2011 | 0,125138 | 0,187957
Logging_5 2019 | 0,182416 | 0,112888 | Burn_5 2015 | 0,105167 | 0,171641
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OkoHYaHuEe TAOJMIBI 5

Curnarypa | I'on NDVI dNBR | Curnarypa | I'ox NDVI dNBR
BBIPYOKH rapu

Logging_6 2019 | 0,108684 | 0,167138 | Burn_6 2013 | 0,122243 | 0,147528

Logging_7 2019 | 0,130674 | 0,113237 | Burn_7 2020 | 0,0288631 | 0,218806

Logging_8 2019 | 0,11719 0,117889 | Burn_8 2020 | 0,0403368 | 0,257923

Logging_9 2010 | 0,173288 | 0,121312 | Burn_9 2019 | 0,0533709 | 0,198075

Logging_10 | 2019 | 0,118083 | 0,130842 | Burn_10 2019 | 0,0892694 0,1708

Tabnuna 6 — Curnatypsl 1 ux 3Hadenus nuaekcoB NDVI u NBR nHa caumvke Landsat

8 3a228.07.2021

Curnarypa | T'ox | NDVI dNBR Curnarypa | T'ox | NDVI dNBR
BBIPYOKH rapu

Logging_1 | 2018 | 0,210691 | -0,0143256 | Burn_1 2020 | 0,151312 | -0,0923999
Logging_2 | 2018 | 0,267253 | -0,0454426 | Burn_2 2016 | 0,246687 | -0,0543065
Logging_3 | 2018 | 0,238214 | -0,0198549 | Burn_3 2014 | 0,255945 | -0,0946531
Logging_4 | 2018 | 0,300468 | -0,10885 | Burn_4 2013 | 0,296295 | -0,111641
Logging_5 | 2017 | 0,272333 | -0,0706288 | Burn_5 2013 | 0,273456 | -0,0961562
Logging_6 | 2017 | 0,278974 | -0,0729132 | Burn_6 2013 | 0,24517 | -0,0548068
Logging_7 | 2020 | 0,258241 | -0,0672398 | Burn_7 2016 | 0,238688 | -0,0358725
Logging_8 | 2020 | 0,256822 | -0,0551203 | Burn_8 2016 | 0,294676 | -0,110381
Logging_9 | 2019 | 0,303716 | -0,0564122 | Burn_9 2019 | 0,184371 | -0,0900497
Logging_10 | 2019 | 0,275955 | -0,0672201 | Burn_10 2019 | 0,247842 | -0,0427237

[Ipoananu3upoBaB MOJyYEHHBIE PE3YyJbTaThl, MOXKHO CJHEJIaTh BBIBOJ, YTO Y
BBIpYOOK M rapei OJHOr0 M TOrO K€ rojia XOpollas pa3ieIMMOCTh MO0 3HAYEHUSM
paccrostaus J[xxeddpuca-Marycura, 4T0 TOBOPUT O TOM, YTO Tapu ¥ BBIPYOKH OJTHOTO
rojia OTJMYAIOTCA APYr OT JApyra Mo CHEKTpabHbIM MpHU3HakaM. BereranuoHHbIE
uHjaekcel NDVIu NBR niis otnenenns rapeii ot BEIpyOOK HEBO3MOYKHO MCITOIb30BATh

B BUAY OTCYTCTBHA 3aKOHOMCPHOCTH PC3YJIbTATOB.
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3.3 Ilpusnaku popMbl rapeii u BbIpyooK

st mostydeHus: pu3HakoB (OpMbI ObUTH CO3/IaHbI JIBA BEKTOPHBIX CJIOS IS
KaXJIOT0 U3 CHUMKOB, JUIsl BBIPYOOK (pucyHOK 28) m jyuis rapeidi (pucyHok 29), B

KaXXJI0M cJioe Ob110 o1rdpoBaHo 1o 10 moJuroHos.

Pucynok 28 — OundpoBaHHbI€ TOJUTOHBI BBIPYOOK
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Pucynok 29 — OuudpoBaHHbIe MOIUTOHBI rapeit

[TonmydeHHble TaONMIBI WHACKcanMu Jjis cHuMKa Landsat 8 3a 03.06.2021
MpHUBEACHBI B mpuioxkeHnu b, mias cauMka Landsat 8 3a 28.07.2021 mpuBeneHs! B
npunoxeHuu I'.

Ilocne aHamu3a NONMYYEHHBIX 3HAYEHUM BHJIHO, YTO y BCEX Traped BbIIIE
snHayenus P/sqrt(A), Shape Index, 3Hauenuss Deqpc wu  Dmax/sqrt(A)
IpPEeUMYLIECTBEHHO Bbllle. Y BbIpyOOK Bbilie 3HaueHue Sphericity. Iloporosoe
snavyenue P/sqrt(A), pasHoe 5.44259743, no3BOJISICT pa3IeuTh Frapy OT BRIPYOOK: JJIsI
rapeit 3HaueHue BhIlle, T BeIpyOoK Hibke. [[is Shape Index moporossim 3HaUeHHEM
spisiercss  1.535328389. Iloporooe 3mauenue Sphericity, paBaoe 0.604758799,
MO3BOJISIET Pa3ACUTh BBIPYOKM W Tapu: JUIsl BRIPYOOK 3HAU€HHUE BBIIIE, ISl rapei
HKe. Ha ocHOBaHMHM 3TOTO MOXKHO CKa3aTh, YTO Tapy M BHIPYOKH pa3anvaroTCs MO
npu3HakaM ¢opMbl. [lomydeHHbIe TpaHUYHBIE 3HAYCHHUS MOXKHO HCIIONB30BATh IS

aBTOMATH3AIMH IIPoIlecca pa3IeieHus rapei OT BBIPYOOK.
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3AK/IIOYEHUE

[TocTaBneHHbIe B paboTe LIETH U 337a41 ObUIM MOJHOCTHIO BHITTOTHEHBI.

HcxoaHbie TaHHBIC B BUE MYJIbTUCIICKTPATbHBIX CITyTHUKOBBIX H300paskeHU
co cnytHuka Landsat 8 OL| 6putn ckayanbl 1 00paOOTaHbl 11 JajdbHEHIelH paboThl C
unmu B 'MC QGIS.

Jns cammkoB Landsat 8 OLI 6bu1 mpoBeseH aHanu3 BBLICICHUS M paccyeTa
IPU3HAKOB MOBPEXKICHHBIX JIECOB Ha JIECHOW TEPPUTOPUH — HA TapsX, BEIPYOKax — 1Mo
CHEKTPaJIbHBIM MPU3HAKAM U 10 (popMe 0OBEKTOB.

CrnekTpanbHble MPU3HAKU OBUIM PACCYMTAHBI IO KaHAJIaM B BUJIE CIIEKTPATIbHBIX
KpUBBIX, a Takxke 1o BereraninoHHBIM uHIAekcamM NDVI u NBR. Ipusnaku ¢opmsr
OB paccuuTaHbl ¢ ToMoIIbio nHCTpyMeHTapus SAGA B QGIS.

[IpoBeneH aHanmM3 BO3MOKHOCTH BBIJEICHHUSI TUIIOB MOBPEXICHUI IO
CHEKTPaJIbHBIM U IO TEOMETPUYECKUM MTPU3HaKaM. Y BBIPYOOK U rapeil 0JHOro 1 TOro
e ToJla XOpolllasi pa3AeIMMOCTb 10 3HaUeHUsIM paccrosiug Jxedpdpuca-Marycura,
YTO TOBOPUT O TOM, YTO TapH M BRIPYOKH OJHOTO TOfla OTIIMYAIOTCS APYT OT ApyTa o
CHEKTpalbHBIM ~ TpU3HaKaM JJIsl TPOBEIEHUS  KiIacCH(UKAIMU  METOIaMH,
aHAJOTMYHBIMU MAaKCUMAaJIbHOMY IpaBaonoaoouto. Bereranronnsie nHaekcsl NDVI
u NBR s ortaenenus rapedl oT BbIpyOOK HEBO3MOYKHO HCIIOJNb30BaTh B BUAY
OTCYTCTBHSI 3aKOHOMEPHOCTH pa3/inuusi 3HaueHu. B xoje ananmza npu3HakoB (GOpMbl
OBLIIO BBISIBJIICHO, YTO y BCEX rapeil Beimie 3HaueHus P/sqrt(A), Shape Index, 3Hauenus
Degpc u Dmax/sqrt(A) mnpeuMyIiecTBEHHO BbIle. Y BBIPYOOK BBIIIE 3HAYCHUE
Sphericity. Takke ObUIH MOJyYEHBI IOPOTOBBIC 3HAYCHHUS, MTO3BOJISAIONIAE OT/ICIUTh
rapu oT BBIpYOOK, U KOTOPbI€ MOKHO HCIIOJIb30BaTh JIJIsi aBTOMATHU3AIMU Ipoliecca
paznenenusi. Ha ocHOBaHUUM 3TOro MOXHO CKa3aTh, YTO T'apy U BEIPYOKH pa3InydaroTcs
10 IpU3HaKaM (POPMBI.

Takum oOpa3om, cocTaBieH psJ CHEKTPAJbHBIX NPU3HAKOB B BHJE
CHEKTPATbHBIX KPUBBIX, BET€TAIMOHHBIX WHACKCOB M MPHU3HAKOB ()OPMBI, KOTOPHIC
MO3BOJIAIOT OJHO3HAYHO pPAa3JeNATh BEKTOPHBIE MOJUTOHBI Tapeil W BBIPYOOK Ha

JIECHBIX TEPPUTOPUSIX.
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HHPUJTOXKXEHUE A

Ta6 bl XapaKTepUCTHK Pa3Ie;IMMOCTH CHTHATYP Ha cHuMKe Landsat 8 3a

03.0

6.2021

MC_ID = 1 MC_name = Logging C_ID = 1 C_name = Logging_1

MC_ID = 2 MC_name = Burn C_ID = 1 C_name = Burn_1

MC_ID = 1 MC_name = Logging C_ID = 2 C_name = Logging_2

MC_ID = 2 MC_name = Burn C_ID = 1 C_name = Burn_1

Deffries-Matusita distance

1.999995735122218

Deffries-Matusita distance

1.9990543345675162

Spectral angle

2. 5992867373409284

Spectral angle

2.2989140232192136

Euclidean distance

M072.2933315637577

Fuchid Hict
E

[3275.1688269869387

Bray-Curtis similarity [%]

[93.65899117043728

Bray-Curtis similarity [%]

[94. 8249068252605

MC_ID = 1 MC_name = Logging C_ID = 1 C_name = Logging_1

MC_ID = 2 MC_name = Burn C_ID = 2 C_name = Burn_2

MC_ID = 1 MC_name = Logging C_ID = 2 C_name = Logging_2

MC_ID = 2 MC_name = Burn C_ID = 2 C_name = Burn_2

Deffries-Matusita distance

1.999570801489323

Deffries-Matusita distance

1.9808005023239876

Spectral angle

2.6835508953903764

Spectral angle

2.050252537706021

Euclidean distance

[#431.756429222505

Euclidean distance

|3583.5586322460254

Bray-Curtis similarity [%0]

[93.0450561704975

Bray-Curtis similarity [%0]

[94.210099593370531

MC_ID =1 MC _name = Logging C_ID = 1 C name = Logging_1

MC_ID =2 MC_name = Burn C_ID = 3 C_name = Burn_3

MC_ID =1 MC_name = Logging C_ID = 2 C_name = Logging_2

MC_ID =2 MC_name = Burn C_ID = 3 C_name = Burn_3

TT
:
g
¢
3

1.9995445559657909

Deffries-Matusita distance

1.9885423052429245

Spectral angle

1.970224286063343

Spectral angle

1.5469825371830672

Euclidean distance

[3671.635954070475

Euclidean distance

|2853.7125341353153

Bray-Curtis similarity [%]

[94.19861178126683

Bray-Curtis similarity [%]

[95.36522076789632

MC_ID = 1 MC_name = Logging C_ID = 1 C_name = Logging_1

MC_ID =2 MC_name = Burn C_ID = 4 C_name = Burn_4

MC_ID = 1 MC_name = Logging C_ID = 2 C_name = Logging_2

MC_ID =2 MC_name = Burn C_ID = 4 C_name = Burn_4

Deffries-Matusita distance

1.9817114561254672

Deffries-Matusita distance

1.98819779949221

Spectral angle

1.0619360 109030644

Spectral angle

0.8479817105042518

Euclidean distance

1720.7323291325715

Euclidean distance

[948.4959121746393

Bray-Curtis similarity [%]

[97.41229477847429

Bray-Curtis similarity [%]

[08.5816196775082

MC_ID = 1 MC_name = Logging C_ID = 1 C_name = Logging_1

MC_ID =2 MC_name = Burn C_ID = 5 C_name = Burn_5

MC_ID = 1 MC_name = Logging C_ID = 2 C_name = Logging_2

MC_ID =2 MC_name = Burn C_ID = 5 C_name = Burn_5

Jeffries-Matusita distance

1.9743335294851883

Jeffries-Matusita distance

1.9678949480450452

Spectral angle

2.002589138098 5086

Spectral angle

2.0617711442567335

Euclidean distance

12309.1878388937957

Euclidean distance

1654.2538402666512

Bray-Curtis similarity [%%]

[96.7158959422783

Bray-Curtis similarity [%%]

[57.884833862306454

MC_ID = 1 MC_name = Logging C_ID = 1 C_name = Logging_1

MC_ID = 1 MC_name = Logging C_ID = 2 C_name = Logging_2

MC_ID =2 MC_name = Burn C_ID = 6 C_name = Burn_6

MC_ID = 2 MC_name = Burn C_ID = 6 C_name = Burn_6

Defiries-Matusita distance

1.99402606567378398

Defiries-Matusita distance

1.9876437846543842

Spectral angle

1.7299933854613612

Spectral angle

1,3457479380483632

Euclidean distance

|2487.374557206895

Euclidean distance

1680.9328728048552

Bray-Curtis similarity [%]

[95. 3439824554778

Bray-Curtis similarity [%]

[37.51267295454173

MC_ID = 1 MC_name = Logging C_ID = 1 C_name = Logging_1

MC_ID = 1 MC_name = Logging C_ID = 2 C_name = Logging_2

MC_ID =2 MC_name = Burn C_ID = 7 C_name = Burn_7 MC_ID = 2 MC_name = Burn C_ID = 7 C_name = Burn_7
Deffries-Matusita distance 2.0 Deffries-Matusita distance 2.0
Spectral angle 7.402767322530968 Spectral angle 7. 116869720001206

Euclidean distance

B8355.464054384713

Euclidean distance

[7567.787183335354

Bray-Curtis similarity [%]

186.49941333725819

Bray-Curtis similarity [%]

B7.64966347051588

MC_ID = 1 MC_name = Logging C_ID = 1 C_name = Logging_1

MC_ID = 2 MC_name = Burn C_ID = 8 C_name = Burn_8

MC_ID = 1 MC_name = Logging C_ID = 2 C_name = Logging_2

MC_ID = 2 MC_name = Burn C_ID = 8 C_name = Burn_8

Deffries-Matusita distance

2.0

Deffries-Matusita distance

2.0

Spectral angle

7.2613132797781565

Spectral angle

7.027360173576992

Euclidean distance

B147.50510009231

Euclidean distance

[7371.1555128203345

Bray-Curtis similarity [90]

B86.87587924524831

Bray-Curtis similarity [90]

B88.02725292865817

MC_ID = 1 MC_name = Logging C_ID = 1 C_name = Logging_1

MC_ID = 1 MC_name = Logging C_ID = 2 C_name = Logging_2

MC_ID =2 MC_name = Burn C_ID = 9 C_name = Burn_9 MC_ID = 2 MC_name = Burn C_ID = 9 C_name = Burn_9
Deffries-Matusita di 1. 2658963 Deffries-Matusita di 1. 26782735
Spectral angle [.331016600445581 Spectral angle [.020252865901947

Euclidean distance

[4790.884867177984

Euclidean distance

[4011.382757067567

Bray-Curtis similarity [%0]

[93.0404914269181

Bray-Curtis similarity [%0]

[94. 2055284368692

MC_ID = 1 MC_name = Logging C_ID = 1 C_name = Logging_1

MC_ID = 1 MC_name = Logging C_ID = 2 C_name = Logging_2

MC_ID = 2 MC_name = Burn C_ID = 10 C_name = Burn_10 I | 1MC_ID = 2 MC_name = Burn C_ID = 10 C_name = Burn_10
Deffries-Matusita di 1. 74368422 Defiries-Matusita distance [1,3393372337836414
Spectral angle 3.6435397082915557 Spectral angle 3, 1777050241045306

Euclidean distance

[4300.545702251442

Euclidean distance

13461.937960657842

Bray-Curtis similarity [%0]

[93.76383027201129

Bray-Curtis similarity [%0]

[94.92988597213963

Pucynok A.1 — Tabnuiia XxapakTepUCTHK Pa3eIMMOCTHU JIsl CUTHATY]P

Logging_1-Logging_2 u Burn_1-Burn_10
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MC_ID = 1 MC_name = Logging C_ID = 3 C_name = Logging_3

MC_ID =2 MC_name = Burn C_ID =1 C_name = Burn_1

MC_ID =1 MC_name = Logging C_ID = 4 C_name = Logging_4

MC_ID =2 MC_name = Burn C_ID =1 C_name = Burn_1

Deffries-Matusita distance

1.9999999999989666

Deffries-Matusita distance

1.9999999999997606

Spectral angle

3.751584731485619

Spectral angle

[4.545782931073425

Euclidean distance

5193.70671219408

Euclidean distance

£970.759731272411

Bray-Curtis similarity [%]

[90.77926927277575

Bray-Curtis similarity [%a]

©9.87496008415995

MC_ID = 1 MC_name = Logging C_ID = 3 C_name = Logging_3

MC_ID = 2 MC_name = Burn C_ID = 2C_name = Burn_2

MC_ID = 1 MC_name = Logging C_ID = 4 C_name = Logging_4

MC_ID = 2 MC_name = Burn C_ID = 2 C_name = Burn_2

Deffries-Matusita distance

1.9999999934057056

Deffries-Matusita distance

1.9999999990806019

Spectral angle

t+ 1595170024138985

Spectral angle

(.636451010157423

Euclidean distance

5604, 13904255566

Euclidean distance

[7327.252416228406

Bray-Curtis similarity [%]

[90.16820510634275

Bray-Curtis similarity [%a]

©9.26500810893525

MC_ID = 1 MC_name = Logging C_ID = 3 C_name = Logging_3

MC_ID = 2 MC_name = Burn C_ID = 3 C_name = Burn_3

MC_ID = 1 MC_name = Logging C_ID = 4 C_name = Logging_4

MC_ID = 2 MC_name = Burn C_ID = 3 C_name = Burn_3

Deffries-Matusita distance

1.9995999994119537

Deffries-Matusita distance

1.9999999999 148412

Spectral angle

3. 3075790782559756

Spectral angle

3.9193660414367614

Euclidean distance

5818.491591300446

Euclidean distance

5561.862554322285

Bray-Curtis similarity [%]

[91.31654572070924

Bray-Curtis similarity [%]

[90.41131481360773

MC_ID =1 MC_name = Logging C_ID =3 C name = Logging_3

MC_ID =1 MC_name = Logging C_ID =4 C_name = Logging_4

MC_ID = 2 MC_name = Burn C_ID = 4 C_name = Burn_4 MC_ID = 2 MC_name = Burn C_ID = 4 C_name = Burn_4
Deffries-Matusita distance |1.999999936902192 Deffri usita dist: 1.999993387966412
Spectral angle 2. 407044847 7697997 Spectral angle 2.82238717676449657

Euclidean distance

|3875.5291451414732

Euclidean distance

[4588.915600964569

Bray-Curtis similarity [%]

[94.51974432025644

Bray-Curtis similarity [%a]

[93.61010946764246

MC_ID =1 MC_name = Logging C_ID = 3 C_name = Logging_3

MC_ID =1 MC_name = Logging C_ID = 4 C_name = Logging_4

| 1C_ID = 2 MC_name = Burn C_ID = 5 C_name = Burn_5 | MC_ID = 2 MC_name = Burn C_ID = 5 C_name = Burn_5
Deffries-Matusita distance [1,5999999988225285 Deffries-Matusita distance![1,9999998275326951
Spectral angle 2.80607208071422 Spectral angle 3.75536451488053

Euclidean distance

(4353.7453748256785

Euclidean distance

5172.635767012502

Bray-Curtis similarity [%]

[93.82511277353336

Bray-Curtis similarity [%s]

[52.91627420139642

MC_ID = 1 MC_name = Logging C_ID = 3 C_name = Logging_3

MC_ID =1 MC_name = Logging C_ID = 4 C_name = Logging_4

[ |
| 1MC_ID = 2 MC_name = Burn C_ID = 6 C_name = Burn_6 | MC_ID = 2 MC_name = Burn C_ID = 6 C_name = Burn_6
Deffries-Matusita distance [1.99399399933971 Deffries-Matusita distance [1.9999399854008394
Spectral angle 3.0758448205533817 Spectral angle 3.686660959522013
Euclidean distance [M643.221372930327 Euclidean distance 5394. 232244133729

Bray-Curtis similarity [%]

[93.45425625871373

Bray-Curtis similarity [%a]

[92. 5458788087646

MC_ID = 1 MC_name = Logging C_ID = 3 C_name = Logging_3

MC_ID =1 MC_name = Logging C_ID = 4 C_name = Logging_4

[
| 1MC_ID = 2 MC_name = Burn C_ID = 7 C_name = Burn_7 MC_ID = 2 MC_name = Burn C_ID = 7 C_name = Burn_7
Deffries-Matusita distance 2.0 Deffries-Matusita distance 2.0
Spectral angle [B.267030333741825 Spectral angle [.21213190653565
Euclidean distance (10422, 161609013938 Euclidean distance 11234, 145665212689

Bray-Curtis similarity [%]

B3.66662928217075

Bray-Curtis similarity [%a]

B2.779473015824496

MC_ID = 1 MC_name = Logging C_ID = 3 C_name = Logging_3

MC_ID = 1 MC_name = Logging C_ID = 4 C_name = Logging_4

MC_ID = 2 MC_name = Burn C_ID = 8 C_name = Burn_8 MC_ID = 2 MC_name = Burn C_ID = 8 C_name = Burn_8
Deffries-Matusita distance [2.0 Deffries-Matusita distance 2.0
Spectral angle [8.0423549277947 Spectral angle [9.026563756254005
Euclidean distance 10197.905166552764 Euclidean distance 11017.79450671234

Bray-Curtis similarity [%]

B§4.03989503679163

Bray-Curtis similarity [%a]

©3.15160985577613

MC_ID = 1 MC_name = Logging C_ID = 3 C_name = Logging_3

MC_ID = 2 MC_name = Burn C_ID =9 C_name = Burn_9

MC_ID = 1 MC_name = Logging C_ID = 4 C_name = Logging_4

MC_ID = 2 MC_name = Burn C_ID = 9 C_name = Burn_9

Deffries-Matusita distance

2.0

Deffries-Matusita distance

2.0

Spectral angle

5. 345490 568997405

Spectral angle

6.222002046135401

Euclidean distance

5874.579706155715

Euclidean distance

[7684.6205838723624

Bray-Curtis similarity [%]

[90.16366252040001

Bray-Curtis similarity [%]

B9, 26047904547877

MC_ID = 1 MC_name = Logging C_ID = 3 C_name = Logging_3

MC_ID =1 MC_name = Logging C_ID = 4 C_name = Logging_4

[
I | 1iC_ID = 2 MC_name = Burn C_ID = 10 C_name = Burn_10 MC_ID = 2 MC_name = Burn C_ID = 10 C_name = Burn_10
Deffries-Matusita distance 2.0 Deffries-Matusita distance![1.99999399959999951
Spectral angle [.5031154992125945 Spectral angle 5.6124029597156 18
Eudlidean distance | [5437.626329406516 Euclidean distance [7211,720724387005

Bray-Curtis similarity [%]

[30.B88363982087533

Bray-Curtis similarity [%a]

B89.97914746664311

Pucynok A.2 — Tabimiia xapakTEpPUCTHK Pa3AeMMOCTH it curHaTyp Logging 3-

Logging_4 u Burn_1-Burn_10
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MC_ID =1 MC_name = Logging C_ID = 5 C_name = Logging_5

MC_ID = 1 MC_name = Logging C_ID = 6 C_name = Logging_6&

| |
I MC_ID = 2 MC_name = Burn C_ID = 1 C_name = Burn_1 I MC_ID = 2 MC_name = Burn C_ID = 1C_name = Burn_1
Deffries-Matusita distance 1.9393993939933318 Deffries-Matusita distance 1.9393993935 779827
Spectral angle 1.717031775241559 Spectral angle 1.8607314192018945
Euclidean distance  |[3510, 139436057514 Euclidean distance  |[3753.5373347293143

Bray-Curtis similarity [%a]

54.29116873347744

Bray-Curtis similarity [%a]

53.93796253797049

MC_ID =1 MC_name = Logging C_ID =5 C_name = Logging_5

MC_ID = 1 MC_name = Logging C_ID = 6 C_name = Logging_6

MC_ID = 2 MC_name = Burn C_ID = 2 C_name = Burn_2 MC_ID =2 MC_name = Burn C_ID = 2 C_name = Burn_2
Deffries-Matusita distance |1.9999999883683701 Deffries-Matusita distance |1.9999998057479145
Spectral angle 2.2198337202615397 Spectral angle 2.342026522418444
Euclidean distance (3927.8461479639204 Euclidean distance 14168.856401837803

Bray-Curtis similarity [%o]

B3.67674028375231

Bray-Curtis similarity [%a]

[93.32380369193619

MC_ID =1 MC_name = Logging C_ID = 5 C_name = Logging_5

MC_ID = 1 MC_name = Logging C_ID = 6 C_name = Logging_6&

MC_ID =2 MC_name = Burn C_ID =3 C_name = Burn_3

MC_ID =2 MC _name = Burn C_ID =3 C_name = Burn_3

Deffries-Matusita distance

1.999999999974785

Deffries-Matusita distance

1.9999999964462505

Spectral angle

1.3166751620343213

Spectral angle

1.4427463377034166

Euclidean distance

[3150.432236196647

Euclidean distance

13391.2685453275143

Bray-Curtis similarity [%o]

54.8311836260859

Bray-Curtis similarity [%a]

B4.47776245754005

MC_ID =1 MC_name = Logging C_ID = 5 C_name = Logging_5

MC_ID = 1 MC_name = Logging C_ID = & C_name = Logging_6&

| MC_ID = 2 MC_name = Burn C_ID = 4 C_name = Burn_4 | MC_ID = 2 MC_name = Burn C_ID = 4 C_name = Burn_4
Deffries-Matusita distance [1.3998837670525305 Deffries-Matusita distance [1.998731898093753
Spectral angle 1. 1680604306 345006 Spectral angle 1.1333068632171277

Euclidean distance

1320.9833393703352

Euclidean distance

1525.1497901701348

Bray-Curtis similarity [%]

158.04644843743581

Bray-Curtis similarity [%a]

57.69217539035436

MC_ID = 1 MC_name = Logging C_ID = 5 C_name = Logging_5

MC_ID = 1 MC_name = Logging C_ID = 6 C_name = Logging_6,

| |
I MC_ID = 2 MC_name = Burn C_ID = 5 C_name = Burn_5 I MC_ID = 2 MC_name = Burn C_ID = 5 C_name = Burn_5
Deffries-Matusita distance/[1.986446 176271196 Deffries-Matusita distance|[1.9311571372789565
Spectral angle 1.0062846136572074 Spectral angle 1,097200950 1386621
Euclidean distance  |[1631.058985635628 Euclidean distance  |[1927.2274569 143354

Bray-Curtis similarity [%o]

57.34581912902042

Bray-Curtis similarity [%o]

[96.99566848771433

MC_ID =1 MC _name = Logging C ID =5 C _name = Logging_5

MC_ID =1 MC_name = Logging C_ID = 6 C_name = Logging_6&

MC_ID = 2 MC_name = Burn C_ID = 6 C_name = Burn_6

MC_ID = 2 MC_name = Burn C_ID = 6 C_name = Burn_6

Deffries-Matusita distance

1.98119521459662

Deffries-Matusita distance

1.9558599463978315

Spectral angle

1.0604549451350452

Spectral angle

1.189958 16734554565

Euclidean distance

1945.4486020571192

Euclidean distance

12187.5128126171057

Bray-Curtis similarity [%o]

[96.977755800 19062

Bray-Curtis similarity [%a]

[96.6236846237079

MC_ID =1 MC_name = Logging C_ID = 5 C_name = Logging_5

MC_ID = 1 MC_name = Logging C_ID = 6 C_name = Logging_6&

[ MC_ID = 2 MC_name = Burn C_ID = 7 C_name = Burn_7 [ 1C_ID = 2 MC_name = Burn C_ID = 7 C_name = Burn_7
Deffries-Matusita distance 2.0 Deffries-Matusita distance 2.0
Spectral angle b.57053822163059 Spectral angle b.679108611503055

Euclidean distance

[7776.148502116393

Euclidean distance

B8014.13744017165

Bray-Curtis similarity [%o]

B87.12285746406627

Bray-Curtis similarity [%o]

86. 77446085735534

MC_ID =1 MC_name = Logging C_ID = 5 C_name = Logging_5

MC_ID = 1 MC_name = Logging C_ID = &6 C_name = Logging_6&

| |
I MC_ID = 2 MC_name = Burn C_ID = 8 C_name = Burn_8 | MC_ID = 2 MC_name = Burn C_ID = 8 C_name = Burn_8
Deffries-Matusita distance 2.0 Deffries-Matusita distance 2.0
Spectral angle b.4132426939257545 Spectral angle b.51526 10707295056
Euclidean distance  |[7563.925765051143 Euclidean distance | [7800.532379515511

Bray-Curtis similarity [%a]

£7.49954495056478

Bray-Curtis similarity [%a]

£7.15120457791861

MC_ID = 1 MC_name = Logging C_ID = 5 C_name = Logging_5

MC_ID = 1 MC_name = Logging C_ID = 6 C_name = Logging_6,

MC_ID = 2 MC_name = Burn C_ID = 9 C_name = Burn_9% MC_ID =2 MC_name = Burn C_ID =9 C_name = Burn_9%
Deffries-Matusita distance |1,9999999299922059 Deffries-Matusita distance |1.999992998962 1386
Spectral angle 3.457489325287169 Spectral angle 3.5846557606633014
Euclidean distance 14189.578353840754 Euclidean distance 14430,039268359933

Bray-Curtis similarity [%o]

93.67217169150094

Bray-Curtis similarity [%a]

193.31923720450123

MC_ID =1 MC_name = Logging C_ID = 5 C_name = Logging_5

MC_ID = 1 MC_name = Logging C_ID = 6 C_name = Logging_6&

MC_ID = 2 MC_name = Burn C_ID = 10 C_name = Burn_10

MC_ID = 2 MC_name = Burn C_ID = 10 C_name = Burn_10

Deffries-Matusita distance

1.9999999989535262

Deffries-Matusita distance

1.9999998527533642

Spectral angle

2.8823779757248724

Spectral angle

3.0235989863919084

Euclidean distance

[3727.103440472374

Euclidean distance

[3970.651438023976

Bray-Curtis similarity [%o]

94.3960873769319

Bray-Curtis similarity [%a]

94.04283775334548

Pucynok A.3 — TaOnuiia XxapakTepUCTUK pa3AeIuMOCTH it curaatyp Logging_5-

Logging_6 u Burn_1-Burn_10
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MC_ID = 1 MC_name = Logging C_ID = 7 C_name = Logging_7

MC_ID = 1 MC_name = Logging C_ID = 8 C_name = Logging_8

MC_ID = 2 MC_name = Burn C_ID = 1 C_name = Burn_1

MC_ID = 2 MC_name = Burn C_ID = 1 C_name = Burn_1

Deffries-Matusita distance

11.9999999251270233

Jeffries-Matusita distance

2.0

Spectral angle

1.6563420337406825

Spectral angle

1.9448110075227771

Euclidean distance

3729, 4140648790944

Euclidean distance

(4202, 120399828639

Bray-Curtis similarity [%a]

[93.87283011688524

Bray-Curtis similarity [%o]

[93.1905731876 1489

MC_ID = 1 MC_name = Logging C_ID = 7 C_name = Logging_7

MC_ID = 1 MC_name = Logging C_ID = 8 C_name = Logging_8

[ \
| +IC_ID = 2 MC_name = Burn C_ID = 2 C_name = Burn_2 | MC_ID = 2 MC_name = Burn C_ID = 2 C_name = Burn_2
Deffries-Matusita distance [1,099998 1234194503 Deffries-Matusita distance [1,3995999999998914

Spectral angle 1.975161776252834 Spectral angle 2.2458012836397658

Euclidean distance

(#121,794948818295

Euclidean distance

[4592,583428968583

Bray-Curtis similarity [%]

|93.25872267513088

Bray-Curtis similarity [%]

[92,57703560743283

MC_ID = 1 MC_name = Logging C_ID = 7 C_name = Logging_7

MC_ID = 2 MC_name = Burn C_ID = 3 C_name = Burn_3

MC_ID = 1 MC_name = Logging C_ID = 8 C_name = Logging_8&

MC_ID = 2 MC_name = Burn C_ID = 3 C_name = Burn_3

Deffries-Matusita distance

11.9999991028053676

Jefiries-Matusita distance

2.0

Spectral angle

1.1338108145981578

Spectral angle

1.4226388369635286

Euclidean distance

13361.3190001435464

Euclidean distance

13831.096107925512

Bray-Curtis similarity [%&]

P4, 41258892770485

Bray-Curtis similarity [%o]

[93.72987374241372

MC_ID = 1 MC_name = Logging C_ID = 7 C_name = Logging_7

MC_ID = 1 MC_name = Logging C_ID = 8 C_name = Logging_8

MC_ID = 2 MC_name = Burn C_ID = 4 C_name = Burn_4

MC_ID = 2 MC_name = Burn C_ID = 4 C_name = Burn_4

T
:
g
g
;

11.9998327347307003

*;4
7
£
%
:
G

1.9999999462400142

Spectral angle

1.021257752706411

Spectral angle

1.1098712509082267

Euclidean distance

11503, 3873596259234

Euclidean distance

1945.6735010389082

Bray-Curtis similarity [%o]

B7.62683595014448

Bray-Curtis similarity [%o]

[96.94221770925637

MC_ID = 1 MC_name = Logging C_ID = 7 C_name = Logging_7

MC_ID = 1 MC_name = Logging C_ID = 8 C_name = Logging_8

MC_ID = 2 MC_name = Burn C_ID = 5 C_name = Burn_5

MC_ID = 2 MC_name = Burn C_ID = 5 C_name = Burn_5

Deffries-Matusita distance

1L.9788935698976478

Jeffries-Matusita distance

1.9999947306734047

Spectral angle

1. 1766572640072502

Spectral angle

1,3798156022583205

Euclidean distance

11939.2237940516306

Euclidean distance

2401, 4998489069275

Bray-Curtis similarity [%]

96.93035353307829

Bray-Curtis similarity [%]

[46. 2460276 1374089

MC_ID = 1 MC_name = Logging C_ID = 7 C_name = Logging_7

MC_ID = 1 MC_name = Logging C_ID = 8 C_name = Logging_8

MC_ID = 2 MC_name = Burn C_ID = 6 C_name = Burn_6

MC_ID = 2 MC_name = Burn C_ID = 6 C_name = Burn_6

Deffries-Matusita distance

11.9706592517446013

Deffries-Matusita distance

1.9997924711514865

Spectral angle

[.8610387045443635

Spectral angle

1. 1470093855128676

Euclidean distance

12146,336061579128

Euclidean distance

12618, 5299995004815

Bray-Curtis similarity [%o]

|96, 55838534436 16

Bray-Curtis similarity [%]

[95.87424275495404

MC_ID = 1 MC_name = Logging C_ID = 7 C_name = Logging_7

MC_ID = 1 MC_name = Logging C_ID = 8 C_name = Logging_8

MC_ID = 2 MC_name = Burn C_ID = 7 C_name = Burn_7

MC_ID = 2 MC_name = Burn C_ID = 7 C_name = Burn_7

Deffries-Matusita distance

2.0

Deffries-Matusita distance

2.0

Spectral angle

B.5851344176495195

Spectral angle

6.8630156 10378698

Euclidean distance

[7997.226534401537

Euclidean distance

471, 295296584462

Bray-Curtis similarity [%o]

B6. 71023468562272

Bray-Curtis similarity [%o]

6.03783186867348

MC_ID = 1 MC_name = Logging C_ID = 7 C_name = Logging_7

MC_ID = 1 MC_name = Logging C_ID = 8 C_name = Logging_8

| 1IC_ID = 2 MC_name = Burn C_ID = 8 C_name = Burn_8 [ MC_ID = 2 MC_name = Burn C_ID = 8C_name = Burn_8
Jeffries-Matusita distance 2.0 Defiries-Matusita distance 2.0
Spectral angle 453531052495 162 Spectral angle [.723080420350446

Euclidean distance

[7789.257617330039

Euclidean distance

261,953230371073

Bray-Curtis similarity [%o]

B7.08691412305294

Bray-Curtis similarity [%o]

5, 41381835247408

MC_ID = 1 MC_name = Logging C_ID = 7 C_name = Logging_7

MC_ID = 1 MC_name = Logging C_ID = 8 C_name = Logging_8

MC_ID = 2 MC_name = Burn C_ID = 9 C_name = Burn_9 MC_ID = 2 MC_name = Burn C_ID = 9 C_name = Burn_9
Deffries-Matusita distance 1.9939332053831444 Deffries-Matusita distance |2.0
Spectral angle B.4427369161387342 Spectral angle 3. 7273606259044363

Euclidean distance

(402, 150979428354

Euclidean distance

[4877.082623073962

Bray-Curtis similarity [%6]

[33.25415658877358

Bray-Curtis similarity [%]

[92.57247395151055

MC_ID = 1 MC_name = Logging C_ID = 7 C_name = Logging_7

MC_ID = 1 MC_name = Logging C_ID = 8 C_name = Logging_8

MC_ID = 2 MC_name = Burn C_ID = 10 C_name = Burn_10

MC_ID = 2 MC_name = Burn C_ID = 10 C_name = Burn_10

Deffries-Matusita distance

11.9999957773693717

Deffries-Matusita distance

1.999999999999999

Spectral angle

2. 7645304740633647

Spectral angle

3.058830537877889

Euclidean distance

13923, 286027202709

Euclidean distance

4400, 225364057392

Bray-Curtis similarity [%a]

[93.97769704727422

Bray-Curtis similarity [%&a]

[93.29534796524227

Pucynok A.4 — Tabnuna xapakTepucTHK pa3AenTuMocTy i curiatyp Logging 7-

Logging 8 u Burn_1-Burn_10
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MC_ID = 1 MC_name = Logging C_ID = 9 C_name = Logging_9

MC_ID = 2 MC_name = Burn C_ID = 1 C_name = Burn_1 I MC_ID = 2 MC_name = Burn C_ID = 1 C_name = Burn_1
Deffries-Matusita distance |1.999939997391656 Deffries-Matusita distance 2.0
Spectral angle 3.544396404221811 Spectral angle [2.9509288050074385

Euclidean distance

(4059, 207349548955

Euclidean distance

5736.376219961432

Bray-Curtis similarity [%o]

[94. 309643379 12766

Bray-Curtis similarity [%]

[91.13857859047909

MC_ID = 1 MC_name = Logging C_ID = 9 C_name = Logging_%

MC ID =2 MC _name = BurnC_ID = 2 C_pame = Burn_2 MC_ID =2 MC_name = Burn C_ID = 2 C_name = Burn_2
Deffries-Matusita distance |1,.9995799838173469 Deffries-Matusita distance |1.9999933999986262
Spectral angle 3.7290132640005393 Spectral angle 5.3749329527633436
Euclidean distance (4356.535912580115 Euclidean distance 6144,43006 1004602

Bray-Curtis similarity [%]

[93.69520119276305

Bray-Curtis similarity [%o]

[90.52710046518074

MC_ID = 1 MC_name = Logging C_ID = 9 C_name = Logging_9

_ MC_ID = 2 MC_name = Burn C_ID = 3 C_name = Burn_3 _ MC_ID = 2 MC_name = Burn C_ID = 3 C_name = Burn_3
Deffries-Matusita distance |1,99995937233 15646 Deffries-Matusita distance 2.0
Spectral angle 3.1126159980439128 Spectral angle 2.5268534426444147

Euclidean distance

13609.87974803858803

Euclidean distance

5368, 563712940828

Bray-Curtis similarity [%:]

94, 849569085860 16

Bray-Curtis similarity [%]

P1.67619663722976

MC_ID = 1 MC_name = Logging C_ID = 9 C_name = Logging_9%

MC_ID = 2 MC_name = Burn C_ID = 4 C_name = Burn_4

MC_ID = 2 MC_name = Burn C_ID = 4 C_name = Burn_4

‘Al
:
:
:
B

1.9998913922745518

Deffries-Matusita distance

11.9999999999909772

Spectral angle

1.9821876047450486

Spectral angle

1.8577805045887286

Euclidean distance

1696, 3715226829582

Euclidean distance

13447, 4575907065205

Bray-Curtis similarity [%]

[07.88247077253698

Bray-Curtis similarity [%0]

[24.8809974065306

MC_ID = 1 MC_name = Logging C_ID = 9 C_name = Logging_9

|_ MC_ID = 2 MC_name = Burn C_ID = 5 C_name = Burn_5 MC_ID =2 MC_name = Burn C_ID = 5 C_name = Burn_5
Deffries-Matusita distance |1.999999944193291 Deffries-Matusita distance |1.999939393 1969265
Spectral angle 3.23935390408 1658 Spectral angle 2. 11080740681273
Eudlidean distance 12441.2457516377262 Euclidean distance |3900,7154634395255

Bray-Curtis similarity [%]

7. 14762609325364

Bray-Curtis similarity [%]

4. 1860815925513

MC_ID = 1 MC_name = Logging C_ID = 9 C_name = Logging_9

|
_ MC_ID = 2 MC_name = Burn C_ID = 6 C_name = Burn_6& MC_ID = 2 MC_name = Burn C_ID = 6 C_name = Burn_6&
Deffries-Matusita distance |1,9939393905043557 Deffries-Matusita distance |1.9999933993975464
Spectral angle 2, 90448 7889768206 Spectral angle 2.2712341902947673
Euclidean distance |2526.9555508471544 Euclidean distance (#170,889584741365

Bray-Curtis similarity [%]

[96.79369076220638

Bray-Curtis similarity [%o]

[93.61505898633645

MC_ID = 1 MC_name = Logging C_ID = 9 C_name = Logging_9

MC_ID = 2 MC_name = Burn C_ID = 7 C_name = Burn_7 MC_ID = 2 MC_name = Burn C_ID = 7 C_name = Burn_7
Deffries-Matusita distance 2.0 Deffries-Matusita distance 2.0
Spectral angle .57222469832299 Spectral angle 7.698431700030246
Euclidean distance 1336.315908525676 Euclidean distance [9986,90956094602

Bray-Curtis similarity [%o]

7.1410853550422

Bray-Curtis similarity [%]

B4.01944283521169

MC_ID = 1 MC_name = Logging C_ID = 9 C_name = Logging_%

[ +C_ID = 2 MC_name = Burn C_ID = 8 C_name = Burn_8 MC_ID = 2 MC_name = Burn C_ID = 8 C_name = Burn_8
Deffries-Matusita distance 2.0 Deffries-Matusita distance 2.0
Spectral angle .432147851748205 Spectral angle 7.507933192460619

Euclidean distance

133.263098404653

Euclidean distance

B758, 445945617777

Bray-Curtis similarity [%]

7.5181905559482

Bray-Curtis similarity [%0]

B4.39314075012561

MC_ID = 1 MC_name = Logging C_ID = 9 C_name = Logging_9

|
_ MC_ID = 2 MC_name = Burn C_ID = 9 C_name = Burn_9 |_ MC_ID =2 MC_name = Burn C_ID = 9 C_name = Burn_9%9
Deffries-Matusita distance 2.0 Deffries-Matusita distance 2.0
Spectral angle 5.532618629849385 Spectral angle (#.659344081132795
Euclidean distance [4345.815324295825 Euclidean distance (409.782317528654

Bray-Curtis similarity [%:]

[93.55739533466603

Bray-Curtis similarity [%]

|90, 52255470050042

MC_ID = 1 MC_name = Logging C_ID = 9 C_name = Logging_9%

| 1C_ID = 2 MC_name = Burn C_ID = 10 C_name = Burn_10 | 1MC_ID = 2 MC_name = Burn C_ID = 10 C_name = Burn_10
Deffries-Matusita distance |1.2993999923933502 Deffries-Matusita distance 2.0
Spectral angle 4.811706299486395 Spectral angle 14.129199126449793

Euclidean distance

[4336.703485211695

Euclidean distance

5957, 583596422548

Bray-Curtis similarity [%o]

B4.2677591986 1838

Bray-Curtis similarity [%]

91.24301713545289

Pucynok A.5 — Tabnuia xapakTepUCTUK pa3IeIMMOCTH JiJis curHatyp Logging 9-

Logging 10 u Burn_1-Burn_10

53

MC_ID =1 MC_name = Logging C_ID = 10 C_name = Logging_10

MC_ID = 1 MC_name = Logging C_ID = 10 C_name = Logging_10

MC_ID = 1 MC_name = Logging C_ID = 10 C_name = Logging_10

MC_ID = 1 MC_name = Logging C_ID = 10 C_name = Logging_10

MC_ID = 1 MC_name = Logging C_ID = 10 C_name = Logging_10

MC_ID = 1 MC_name = Logging C_ID = 10 C_name = Logging_10

MC_ID = 1 MC_name = Logging C_ID = 10 C_name = Logging_10

MC_ID = 1 MC_name = Logging C_ID = 10 C_name = Logging_10

MC_ID = 1 MC_name = Logging C_ID = 10 C_name = Logging_10

MC_ID =1 MC_name = Logging C_ID = 10 C_name = Logging_10




Tabnuua b.1 — IIpu3sHaku popmbl BEKTOPHOTO CI0s BRIPYOOK

HNPUJIOKEHUE b

Tabamubl npu3HakoB ¢gopmbl Ha cHUMKe Landsat 8 3a 03.06.2021

ID A P P/A P/sqrt(A) Degpc Sphericity ?:::j Dmax DmaxDir Dmax/A Dmax/sqrt(A)
0 | 6,41076E-05 | 0,031689789 | 494,3215741 | 3,957896707 | 0,009034621 | 0,895654426 | 1,116502047 | 0,011842415 | 48,5262085 | 184,7270565 | 1,479058667
1 | 0,000079514 | 0,03567676 | 448,685453 | 4,00095531 | 0,010061825 | 0,886015321 | 1,128648655 | 0,012769465 | 45,76306797 | 160,5939888 | 1,432026306
2 | 5,44552E-05 | 0,039162841 | 719,1757751 | 5,307067622 | 0,008326733 | 0,667959776 | 1,497096136 | 0,01141736 | 45,47926367 | 209,6652896 | 1,547198763
3 | 5,24572E-05 | 0,02951044 | 562,5621412 | 4,074488495 | 0,008172551 | 0,870025208 | 1,149391984 | 0,010673748 | 56,66841607 | 203,4753179 | 1,473717801
4 | 0,000191047 | 0,075227416 | 393,7642465 | 5,44259743 | 0,015596423 | 0,651326457 | 1,535328389 | 0,026758559 | 72,45603139 | 140,0628146 | 1,93594396
5 | 7,73846E-05 | 0,03493686 | 451,4704048 | 3,971518377 | 0,009926185 | 0,892582475 | 1,12034465 | 0,012440773 | 136,2222097 | 160,765469 | 1,414230053
6 | 5,92499E-05 | 0,031199168 | 526,5689831 | 4,053210376 | 0,008685582 | 0,874592576 | 1,143389537 | 0,011776133 | 43,90292198 | 198,7535833 | 1,529885185
7 | 7,34839E-05 | 0,035133451 | 478,1106288 | 4,098496847 | 0,009672779 | 0,864928737 | 1,156164615 | 0,012030858 | 42,76472551 | 163,7209236 | 1,403461142
8 | 7,76583E-05 | 0,035261043 | 454,0539092 | 4,001301563 | 0,009943721 | 0,885938649 | 1,128746331 | 0,012653974 | 135,7120782 | 162,944311 | 1,435929331
9 | 7,55872E-05 | 0,037598675 | 497,4210706 | 4,324624019 | 0,009810231 | 0,819703097 | 1,219953912 | 0,012899572 | 160,8180979 | 170,6581163 | 1,483717181

54




Tabnuua b.2 — IIpusHaku opmMbl BEKTOPHOTO CJI0S rapei.

o Shape ) Dmax/sqrt(
A P P/A P/sqrt(A) Degpc Sphericity Dmax DmaxDir Dmax/A
Index A)
0,000508274 0'132;5137 260,0002567 5’86158851 0,025439233 0'604;5879 1,6535518 | 0,051503462 | 99,82604136 | 101,3301072 2'284:8053
0,0012663375 | 0,23960844 | 189,21372695 | 6,73329091 | 0,040154090 | 0,52647475 | 1,89942629 | 0,096917318 | 87,56897056 | 76,53355923 | 2,72349542
29 35 00 92 94 72 98 31 40 60 36
0,0012633908 | 0,23846937 | 188,75343751 | 6,70909184 | 0,040107346 | 0,52837370 | 1,89259986 | 0,102311906 | 94,72211561 | 80,98198972 | 2,87844086
75 06 00 94 24 26 83 9 00 40 11
0,0014458534 | 0,29723008 | 205,57414778 | 7,81682933 | 0,042905917 | 0,45349687 | 2,20508684 | 0,126878501 | 94,60347959 | 87,75336469 | 3,33676720
08 22 00 39 25 84 33 4 70 00 87
3,205359466e | 0,04164248 | 1299,1518849 | 7,35526455 | 0,006388419 | 0,48195515 | 2,07488182 | 0,009550734 | 93,98246363 | 297,9614205 | 1,68693522
-05 792 000 50 544 95 3 599 70 800 36
0,0005082740 | 0,13215137 | 260,00025667 | 5,86168851 | 0,025439233 | 0,60475879 | 1,65355180 | 0,051503461 | 99,82604136 | 101,3301072 | 2,28448053
292 8 00 20 35 85 02 88 00 400 52
6,044545829% | 0,05439273 | 899,86469944 | 6,99614903 | 0,008772773 | 0,50669413 | 1,97357720 | 0,018940262 | 104,9554233 | 313,3446699 | 2,43615069
-05 416 00 88 096 73 63 18 300 100 31
0,0021604969 | 0,33399167 | 154,59021265 | 7,18553023 | 0,052448356 | 0,49333975 | 2,02700065 | 0,115163926 | 100,7638546 | 53,30436938 | 2,47764817
26 92 00 17 72 19 45 2 000 10 13
0,0001275143 | 0,09024186 | 707,69979132 | 7,99150481 | 0,012741910 | 0,44358450 | 2,25436188 | 0,042160484 | 97,43637952 | 330,6333075 | 3,73358548
307 525 00 47 7 43 67 93 50 500 59
5,611023716e | 0,07013783 | 1250,0006619 | 9,36335081 | 0,008452323 | 0,37859392 | 2,64135249 | 0,033338742 | 112,2487892 | 594,1650673 | 4,45069841
-05 359 000 08 516 15 73 84 400 600 55
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HNPUJIO’KEHUE B

Tadanupl XapaKTepUCTHK Pa3ie IMMOCTH CUTHATYP Ha cHuMKe Landsat 8 3a

28.07.2021

MC_ID =1 MC _name = Logging C_ID = 2 C_name = Logging_1

MC_ID =2 MC _name = Burn C_ID = 2 C_name = Burn_1

MC_ID = 1 MC_name = Logging C_ID = 3 C_name = Logging_2

MC_ID=2MC_name = Burn C_ID = 2 C_name = Burn_1

Deffries-Matusita distance

1.9999999999998985

5
i
:
8
B

1.9999999999178013

Spectral angle

5. 496353652731017

spectral angle

6.731622439130264

Euclidean distance

13699, 2075543790456

Euclidean distance

[4354.642621390096

Bray-Curtis similarity [%o]

[95.83929147416308

Bray-Curtis similarity [%o]

[95.28701095138022

MC_ID = 1 MC_name = Logging C_ID = 2 C_name = Logging_1

MC_ID = 1 MC_name = Logging C_ID = 3 C_name = Logging_2

MC_ID = 2 MC_name = Burn C_ID = 3 C_name = Burn_2 | MIC_ID = 2 MC_name = Burn C_ID = 3 C_name = Burn_2
[effries-Matusita distance [1.999300483450357 Deffries-Matusita distance [1.9393962795530822
Spectral angle 1.631366,5573686062 Spectral angle 2.223303317201595

Euclidean distance

|2443.4125837234283

Euclidean distance

[2795.710573793361

Bray-Curtis similarity [%o]

[96.26253101764371

Bray-Curtis similarity [%s]

[95.99050728360196

MC_ID = 1 MC_name = Logging C_ID = 2 C_name = Logging_1

MC_ID = 1 MC_name = Logging C_ID = 2 C_name = Logging_2

| MIC_ID = 2 MC_name = Burn C_ID = 4 C_name = Burn_3 | MIC_ID = 2 MC_name = Burn C_ID = 4 C_name = Burn_3
Deffries-Matusita distance![1.9939397371256537 Deffries-Matusita distance[1.5939911107383097
Spectral angle 2.4532522657436107 Spectral angle 2, 235809077057053

Euclidean distance

[3576.046327927254

Euclidean distance

[3789.9279798592746

Bray-Curtis similarity [%]

[04.25174147972074

Bray-Curtis similarity [%]

[93.98025219489584

MC_ID = 1 MC_name = Logging C_ID = 2 C_name = Logging_1

MC_ID =2 MC_name = Burn C_ID = 5 C_name = Burn_4

MC_ID = 1 MC_name = Logging C_ID = 3 C_name = Logging_2

MC_ID =2 MC_name = Burn C_ID = 5 C_name = Burn_4

Deffries-Matusita distance

1.99906758 16603927

g
1
5
3

=
]
=3
5
Il
g

1,9975949439539458

Spectral angle

1.4217328021404025

Spectral angle

1.790097172785162

Euclidean distance

2455, 707946838752

Euclidean distance

[27650,3623390343164

Bray-Curtis similarity [%]

[96. 1022291325542

Bray-Curtis similarity [%o]

[95.83023992694177

MC_ID = 1 MC_name = Logging C_ID = 2 C_name = Logging_1

MC_ID = 2 MC_name = Burn C_ID = & C_name = Burn_5

MC_ID = 1 MC_name = Logging C_ID = 3 C_name = Logging_2

MC_ID = 2 MC_name = Burn C_ID = 6 C_name = Burn_5

Deffries-Matusita distance

1.999995202121198

g_
m.
g
;
8

1.999775361204201

Spectral angle

2, 179570516726255

Spectral angle

1.842234966 54926416

Euclidean distance

|2585.83294637619

Euclidean distance

127653, 1074968345415

Bray-Curtis similarity [%]

960638095 1950926

Bray-Curtis similarity [%o]

[95.791829059750119

MC_ID = 1 MC_name = Logging C_ID = 2 C_name = Logging_1

MC_ID = 2 MC_name = Burn C_ID = 7 C_name = Burn_6

MC_ID = 1 MC_name = Logging C_ID = 3 C_name = Logging_2

MC_ID = 2 MC_name = Burn C_ID = 7 C_name = Burn_6

Deffries-Matusita distance

1.9950547273287786

g
i
:
g
B

1.9685923083368846

Spectral angle

2, 3363208953 14754

Spectral angle

1.8413572354891563

Euclidean distance

12562, 7905465661177

Euclidean distance

[2702,2958504471717

Bray-Curtis similarity [%o]

[96.15062595110039

Bray-Curtis similarity [%o]

[95.87862618349342

MC_ID =1 MC_name = Logging C_ID = 2 C_name = Logging_1

MC_ID = 2 MC_name = Burn C_ID = 8 C_name = Burn_7

MC_ID = 1 MC_name = Logging C_ID = 3 C_name = Logging_2

MC_ID = 2 MC_name = Burn C_ID = 8 C_name = Burn_7

Deffries-Matusita distance

1.9999652791665987

g_
:
5
%‘
i

1.9996625733178996

Spectral angle

1.931563114762815

Spectral angle

2,725193907175625

Euclidean distance

|2581. 2018207466545

Euclidean distance

|2985.4128366593276

Bray-Curtis similarity [%o]

[96.17320986192013

Bray-Curtis similarity [%0]

[95.90120519465395

MC_ID = 1 MC_name = Logging C_ID = 2 C_name = Logging_1

MC_ID = 2 MC_name = Burn C_ID = 9 C_name = Burn_8

MC_ID = 1 MC_name = Logging C_ID = 2 C_name = Logging_2

MC_ID =2 MC_name = Burn C_ID = 9 C_name = Burn_8

Deffries-Matusita distance

1.9999253842022903

a0
:
:
g
]

1.998066589539919

Spectral angle

1,8584515075410675

Spectral angle

1.6895537843605177

Euclidean distance

|2474.0667152031283

Euclidean distance

12689.,0665026131283

Bray-Curtis similarity [%]

96, 16605039739044

Bray-Curtis similarity [%]

[95.89404727721838

MC_ID = 1 MC_name = Logging C_ID = 2 C_name = Logging_1

MC_ID = 2 MC_name = Burn C_ID = 10 C_name = Burn_9

MC_ID = 1 MC_name = Logging C_ID = 3 C_name = Logging_2

MC_ID = 2 MC_name = Burn C_ID = 10 C_name = Burn_9

Deffries-Matusita distance

1.9999849634531506

g_
m.
g
%‘
8

1.9992266495962674

Spectral angle

2,94524568495171863

Spectral angle

3.736181867221102

Euclidean distance

13351, 1180008535957

Euclidean distance

(3756, 2990676491695

Bray-Curtis similarity [%]

[95. 19459079667104

Bray-Curtis similarity [%o]

[94.9229234638411

MC_ID = 1 MC_name = Logging C_ID = 2 C_name = Logging_1

MC_ID = 1 MC_name = Logging C_ID = 3 C_name = Logging_2

| MC_ID = 2 MC_name = Burn C_ID = 11 C_name = Burn_10 MC_ID = 2 MC_name = Burn C_ID = 11 C_name = Burn_10
Deffries-Matusita distance [1.3393500732358158 Deffries-Matusita distance [1.39349977437560 1
Spectral angle 3.6566323232102445 Spectral angle H.574697056356238

Euclidean distance

13842,682760070268

Euclidean distance

[4296,733657713527

Bray-Curtis similarity [%o]

[94.5901220 1276309

Bray-Curtis similarity [%o]

94,3 1852737868266

Pucynok B.1 — Tabnuna xapakTepucTuk pa3aeauMoctu Juist curHaryp Logging 1-

Logging 2 u Burn_1-Burn_10

5

(op}




MC_ID = 1 MC_name = Logging C_ID = 4 C_name = Logging_3

MC_ID =2 MC_name = Burn C_ID = 2 C_name = Burn_1

MC_ID = 1 MC_name = Logging C_ID = 5 C_name = Logging_4

MC_ID =2 MC_name = Burn C_ID = 2 C_name = Burn_1

Deffries-Matusita distance

1.9999999946535496

Deffries-Matusita distance

1.9999999999951685

Spectral angle

5.026412924779724

Spectral angle

6.010575890002985

Euclidean distance

[3926.7171584002594

Euclidean distance

[4037.2217379986705

Bray-Curtis similarity [%o]

[95,31383977846808

Bray-Curtis similarity [¥a]

[95.57534079642106

MC_ID = 1 MC_name = Logging C_ID = 4 C_name = Logging_3

MC_ID =2 MC_name = Burn C_ID = 3 C_name = Burn_2

MC_ID = 1 MC_name = Logging C_ID = 5 C_name = Logging_4

MC_ID = 2 MC_name = Burn C_ID = 3 C_name = Burn_2

Deffries-Matusita distance

1.9999997635430866

Deffries-Matusita distance

1.9998122438756722

Spectral angle

1.7565561402380034

Spectral angle

1.8014791693555293

Euclidean distance

12835.235163359489

Euclidean distance

12644.962758057578

Bray-Curtis similarity [%o]

[95. 4244756690849 1

Bray-Curtis similarity [%a]

(96,0288 1020784208

MC_ID = 1 MC_name = Logging C_ID = 4 C_name = Logging_3|

MC_ID = 2 MC_name = Burn C_ID = 4 C_name = Burn_3

MC_ID = 1 MC_name = Logging C_ID = 5 C_name = Logging_4

MC_ID = 2 MC_name = Burn C_ID = 4 C_name = Burn_3

Deffries-Matusita distance

1.99999999821424 /6

Deffries-Matusita distance

1.9999997 788881958

Spectral angle

2, 7854755079471992

Spectral angle

2,268047198134149

Euclidean distance

4101, 2004124083

Euclidean distance

13721.0505891960142

Bray-Curtis similarity [%o]

[93.41542793606217

Bray-Curtis similarity [%]

[94.01847806580238

MC_ID = 1 MC_name = Logging C_ID = 4 C_name = Logging_3

MC_ID = 1 MC_name = Logging C_ID = 5 C_name = Logging_4

|
| MC_ID = 2 MC_name = Burn C_ID = 5 C_name = Burn_4 MC_ID = 2 MC_name = Burn C_ID = 5 C_name = Burn_4
Deffries-Matusita distance [1.93996571450386 16 Deffries-Matusita distance [1.933779411810781
Spectral angle 1,66 160317804663 18 Spectral angle 1.4532377411712113
Euclidean distance |2966.6187737818623 Euclidean distance |2635.8226052682303

Bray-Curtis similarity [%o]

[95. 2642877735094

Bray-Curtis similarity [%]

[95.86853784564013

MC_ID = 1 MC_name = Logging C_ID = 4 C_name = Logging_3

MC_ID = 2 MC_name = Burn C_ID = 6 C_name = Burn_5

MC_ID = 1 MC_name = Logging C_ID = 5 C_name = Logging_4

MC_ID = 2 MC_name = Burn C_ID = 6 C_name = Burn_5

Deffries-Matusita distance

1.9999999 184892543

Deffries-Matusita distance

1.9999932017090523

Spectral angle

2,52383659 16756379

Spectral angle

1.9191684716831983

Euclidean distance

[3112,3249329850255

Euclidean distance

12704, 2222672428843

Bray-Curtis similarity [%o]

[45. 2258964207221

Bray-Curtis similarity [%o]

[95.830 12578725689

MC_ID = 1 MC_name = Logging C_ID = 4 C_name = Logging_3

MC_ID = 2 MC_name = Burn C_ID = 7 C_name = Burn_6

MC_ID = 1 MC_name = Logging C_ID = 5 C_name = Logging_4

MC_ID = 2 MC_name = Burn C_ID = 7 C_name = Burn_6

Deffries-Matusita distance

1.9978529096928406

Deffries-Matusita distance

1.9873329867113514

Spectral angle

2, 708903343202457

Spectral angle

2.019455388795384

Euclidean distance

(3094, 194302683951

Euclidean distance

12662.9789110490537

Bray-Curtis similarity [%o]

[45.31264973323435

Bray-Curtis similarity [%]

[95.91692563418236

MC_ID = 1 MC_name = Logging C_ID = 4 C name = Logging_3

MC_ID =1 MC_name = Logging C ID = 5 C_name = Logging_4

[ [
| 1MC_ID = 2 MC_name = Burn C_ID = 8 C_name = Burn_7 | 1MC_ID = 2 MC_name = Burn C_ID = 8 C_name = Burn_7
Deffries-Matusita distance [1.9399975944281245 Deffries-Matusita distance [1.9397204153472778
Spectral angle 1.9325181754327119 Spectral angle 2.2238478565720555
Fuclidean distance [3048. 7274875524385 Euclidean distance |2807.6054863463282

Bray-Curtis similarity [%o]

[95.335217497296

Bray-Curtis similarity [%a]

[95.93950535408504

MC_ID = 1 MC_name = Logging C_ID = 4 C_name = Logging_3|

MC_ID = 2 MC_name = Burn C_ID = 9 C_name = Burn_8

MC_ID = 1 MC_name = Logging C_ID = 5 C_name = Logging_4

MC_ID = 2 MC_name = Burn C_ID = 9 C_name = Burn_8

Deffries-Matusita distance

1.99999886 78002652

Deffries-Matusita distance

1.9996907830108361

Spectral angle

2,2029303977728754

Spectral angle

1.658501654852803

Euclidean distance

13001, 4274596518095

Euclidean distance

12611.1273367861627

Bray-Curtis similarity [%o]

[95.3280631391206

Bray-Curtis similarity [%]

[95.93234721239006

MC_ID = 1 MC_name = Logging C_ID = 4 C_name = Logging_3

MC_ID = 2 MC_name = Burn C_ID = 10 C_name = Burn_9

MC_ID = 1 MC_name = Logging C_ID = 5 C_name = Logging_4

MC_ID = 2 MC_name = Burn C_ID = 10 C_name = Burn_9

Deffries-Matusita distance

1.9999993114167505

Deffries-Matusita distance

1.999991735102547

Spectral angle

2.871403935698057

Spectral angle

3. 25045837446 162

Euclidean distance

[3793. 704618338533

Euclidean distance

|3583.8 146866408983

Bray-Curtis similarity [%o]

[94.35747504652228

Bray-Curtis similarity [%]

[94.96118932856007

MC_ID = 1 MC_name = Logging C_ID = 4 C_name = Logging_3

MC_ID = 1 MC_name = Logging C_ID = 5 C_name = Logging_4

MC_ID = 2 MC_name = Burn C_ID = 11 C_name = Burn_10 MC_ID =2 MC_name = Burn C_ID = 11 C_name = Burn_10
Deffries-Matusita distance |1.999999736170003 Deffries-Matusita distance |1.9999838650950088
Spectral angle 3.499146214669049 Spectral angle 1. 03415842649696895
Euclidean distance 14260, 58244724489 Euclidean distance [4094.4388960837186

Bray-Curtis similarity [%o]

[43.75346795055762

Bray-Curtis similarity [%o]

[34. 3567683856779

Pucynok B.2 — Tabnuiia XxapakTepUCTUK pa3AeIMMOCTH JJist curHatyp Logging 3-

Logging 4 u Burn_1-Burn_10

5

~




MC_ID = 1 MC_name = Logging C_ID = 6 C_name = Logging_5

MC_ID =1 MC_name = Logging C_ID = 7 C_name = Logging_&

|
MC_ID = 2 MC_name = Burn C_ID = 2 C_name = Burn_1 _ MC_ID = 2 MC_name = Burn C_ID = 2 C_name = Burn_1
Deffries-Matusita distance [1.9999399999999387 Deffries-Matusita distance 2.0
Spectral angle 5.555205980 169756 Spectral angle 5. 533932609763417
Euclidean distance 13591.3024151374743 Euclidean distance (4343.89354216042

Bray-Curtis similarity [%o]

[95.96386281475404

Bray-Curtis similarity [%]

[95.09902239746265

MC_ID = 1 MC_name = Logging C_ID = 6 C_name = Logging_5

MC_ID =2 MC_name = Burn C_ID = 3 C_name = Burn_2

MC_ID = 1 MC_name = Logging C_ID = 7 (_name = Logging_6|

MC_ID = 2 MC_name = Burn C_ID = 3 C_name = Burn_2

Jeffries-Matusita distance

1.9999133221137435

Deffries-Matusita distance

1.9999998650174657

Spectral angle

1.3167742512279674

Spectral angle

3. 5724891885741665

Euclidean distance

[2188.878300513816

Euclidean distance

12026.7918752180747

Bray-Curtis similarity [%a]

|96.59091123198816

Bray-Curtis similarity [%]

[97.86180545961174

MC_ID = 1 MC_name = Logging C_ID = 6 C_name = Logging_5

MC_ID = 2 MC_name = Burn C_ID = 4 C_name = Burn_3

MC_ID = 1 MC_name = Logging C_ID = 7 C_name = Logging_6&

MC_ID = 2 MC_name = Burn C_ID = 4 C_name = Burn_3

Deffries-Matusita distance

11.999999846543326

Deffries-Matusita distance

1.9380199097273891

Spectral angle

2.074352638660654

Spectral angle

2. 5821003647656435

Euclidean distance

13311.5225439267733

Euclidean distance

[2424.05005979662

Bray-Curtis similarity [%]

4.5795161453633

Bray-Curtis similarity [%]

[96.72187389108811

MC_ID = 1 MC_name = Logging C_ID = 6 C_name = Logging_5

MC_ID = 1 MC_name = Logging C_ID = 7 C_name = Logging_6&

|
_ MC_ID =2 MC_name = Burn C_ID =5 C_name = Burn_4 MC_ID =2 MC_name =Burn C_ID = 5C _name = Burn_4
Deffries-Matusita distance [1.9933358014162565 Deffries-Matusita distance |1.93589265110243033
Spectral angle 1.0453141086324091 Spectral angle 3. 1264225347874173
Euclidean distance |2198.2218891127035 Euclidean distance 1866.5509817551201

Bray-Curtis similarity [%a]

96, 43057082960705

Bray-Curtis similarity [%]

[98.02407442178374

MC_ID = 1 MC_name = Logging C_ID = 6 C_name = Logging_5

MC_ID = 1 MC_name = Logging C_ID = 7 C_name = Logging_&

MC_ID = 2 MC_name = Burn C_ID = 6 C_name = Burn_5 MC_ID = 2 MC_name = Burn C_ID = 6 C_name = Burn_5
Deffries-Matusita dist: 11.99999020 15070554 Deffries-Matusita distance |1.999975938432744
Spectral angle 1.772615075354799 Spectral angle 2.35437182639582814
Euclidean distance 12305, 742937200826 Euclidean distance 1566.5022640938785

Bray-Curtis similarity [%a]

6. 39214203435837

Bray-Curtis similarity [%o]

[38.13143258611807

MC_ID = 1 MC_name = Logging C_ID = 6 C_name = Logging_5

MC_ID = 2 MC_name = Burn C_ID = 7 C_name = Burn_6

MC_ID = 1 MC_name = Logging C_ID = 7 C_name = Logging_6&

MC_ID = 2 MC_name = Burn C_ID = 7 C_name = Burn_6&

Deffries-Matusita distance

1.9793287023493291

Deffries-Matusita distance

1.9968810579645173

Spectral angle

1.9440067226596207

Spectral angle

2,093481902260662

Euclidean distance

|2281,551010335787

Euclidean distance

1429.7668111038245

Bray-Curtis similarity [%o]

6. 47897946506752

Bray-Curtis similarity [%a]

[98.25185051698415

MC_ID = 1 MC_name = Logging C_ID = 6 C_name = Logging_5

MC_ID =2 MC_name = Burn C_ID = 8 C_name = Burn_7

MC_ID = 1 MC_name = Logging C_ID = 7 C_name = Logging_6&

MC_ID = 2 MC_name = Burn C_ID = 8 C_name = Burn_7

Jeffries-Matusita distance

11.99972817583044

Deffries-Matusita distance

1.9999999929087786

Spectral angle

1.6988057365399273

Spectral angle

(4 124162897694151

Euclidean distance

12337, 5059583854004

Euclidean distance

12304. 1813248271064

Bray-Curtis similarity [%a]

|96, 5015688227402

Bray-Curtis similarity [%]

[97.6222497583332

MC_ID = 1 MC_name = Logging C_ID = 6 C_name = Logging_5

MC_ID = 1 MC_name = Logging C_ID = 7 C_name = Logging_6

|
MC_ID =2 MC_name = Burn C_ID = 9 C_name = Burn_8 _ MC_ID = 2 MC_name = Burn C_ID = 9 C_name = Burn_8
Deffries-Matusita distance [1.9937315509341702 Deffries-Matusita distance |1.9332757332934326
Spectral angle 1.4555417706819358 Spectral angle 2,534273928719389
Euclidean distance 2200.7018478397404 Euclidean distance 1600,2175628438738

Bray-Curtis similarity [%o]

96, 49440763193151

Bray-Curtis similarity [%]

98, 24848 192648597

MC_ID = 1 MC_name = Logging C_ID = 6 C_name = Logging_5

MC_ID = 2 MC_name = Burn C_ID = 10 C_name = Burn_9

MC_ID = 1 MC_name = Logging C_ID = 7 C_name = Logging_6

MC_ID = 2 MC_name = Burn C_ID = 10 C_name = Burn_9

Deffries-Matusita distance

11.9999623722950486

Deffries-Matusita distance

1.9999998198 128763

Spectral angle

2. 7433447355892038

Spectral angle

[ 903054297304375

Euclidean distance

13112, 186933644772

Euclidean distance

12538.987 1064740996

Bray-Curtis similarity [%a]

|95.52278255385575

Bray-Curtis similarity [%]

[96.72452997504978

MC_ID = 1 MC_name = Logging C_ID = 6 C_name = Logging_5

MC_ID =1 MC_name = Logging C_ID = 7 C_name = Logging_6

[
I | MIC_ID = 2 MC_name = Burn C_ID = 11 C_name = Burn_10 MC_ID = 2 MC_name = Burn C_ID = 11 C_name = Burn_10
Deffries-Matusita distance [1,99931458 16 173553 Deffries-Matusita distance [1,3333939979637433
Spectral angle B.5109428156519558 Spectral angle 5.511320581341071
Eudlidean distance | [3616,6547062751333 Euclidean distance  |[3501,8863343318635

Bray-Curtis similarity [%a]

F4.9180171976166

Bray-Curtis similarity [%]

[96.08753875953942

Pucynok B.3 — Tabnuiia xapakTepUCTHK pa3AeIMMOCTH it curHatyp Logging 5-

Logging 6 u Burn_1-Burn_10

5

oo




MC_ID = 1 MC_name = Logging C_ID = 8 C_name = Logging_7

MC_ID = 1 MC_name = Logging C_ID =9 C_name = Logging_8

[ [
| 1C_ID = 2 MC_name = Burn C_ID = 2 C_name = Burn_1 | 1C_ID = 2 MC_name = Burn C_ID = 2 C_name = Burn_1
Deffries-Matusita distance/[1.9939993993399593 Deffries-Matusita distance/[2.0

Spectral angle 5.03619064573424 Spectral angle 6.195447743102047

Euclidean distance

(4344, 258396059103

Euclidean distance

[4474.904117172121

Bray-Curtis similarity [%a]

[94.57156449262791

Bray-Curtis similarity [%a]

[94.87402925608266

MC_ID = 1 MC_name = Logging C_ID = 8 C_name = Logging_7

MC_ID = 1 MC_name = Logging C_ID = 9 C_name = Logging_8

MC_ID = 2 MC_name = Burn C_ID = 3 C_name = Burn_2

MC_ID = 2 MC_name = Burn C_ID = 3 C_name = Burn_2

Deffries-Matusita distance

1.9998838437823678

Jeffries-Matusita distance

1.9999999999942737

Spectral angle

2.553399679543637

Spectral angle

2,4808930 14584333

Euclidean distance

13554, 5375589951893

Euclidean distance

13247.7326409510683

Bray-Curtis similarity [%]

[94.68211804695085

Bray-Curtis similarity [%]

[95.29570789130499

MC_ID = 1 MC_name = Logging C_ID = 8 C_name = Logging_7

MC_ID = 1 MC_name = Logging C_ID = 9 C_name = Logging_8

MC_ID = 2 MC_name = Burn C_ID = 4 C_name = Burn_3

MC_ID = 2 MC_name = Burn C_ID = 4 C_name = Burn_3

Defiries-Matusita distance

19999169798 189915

Deffries-Matusita distance

1.999999997241731

Spectral angle

3.58942658526093

Spectral angle

2.97789657984426 14

Euclidean distance

(4725, 541040380773

Euclidean distance

($319.880833915329

Bray-Curtis similarity [%a]

[92.67484899219804

Bray-Curtis similarity [%]

[93.28695285698234

MC_ID = 1 MC_name = Logging C_ID = 8 C_name = Logging_7

MC_ID = 1 MC_name = Logging C_ID = 9 C_name = Logging_8

MC_ID =2 MC_name = Burn C_ID =5C_name = Burn_4

MC_ID =2 MC_name = Burn C_ID =5C_name = Burn_4

Defiries-Matusita distance

1.9992098434309096

Deffries-Matusita distance

1.9999998633840332

Spectral angle

2.433800181411563

Spectral angle

2,151896 7941775456

Euclidean distance

|3585.949794195395

Euclidean distance

[3236.5121661921803

Bray-Curtis similarity [%]

[94.52204995479377

Bray-Curtis similarity [%]

[95. 13553950847407

MC_ID = 1 MC_name = Logging C_ID = 8 C_name = Logging_7

MC_ID = 1 MC_name = Logging C_ID = 9 C_name = Logging_8

MC_ID = 2 MC_name = Burn C_ID = 6 C_name = Burn_5

MC_ID = 2 MC_name = Burn C_ID = 6 C_name = Burn_5

Deffries-Matusita distance

1.9999610943314017

1T
:
g
¢
3

1.9999999999954235

Spectral angle

5.3454297887506566

Spectral angle

2.6724448668392546

Euclidean distance

[3757.7545649495126

Euclidean distance

[3323.9719775804733

Bray-Curtis similarity [%a]

[94. 48368765134142

Bray-Curtis similarity [%a]

[345.09715293056178

MC_ID = 1 MC_name = Logging C_ID = 8 C_name = Logging_7

MC_ID = 1 MC_name = Logging C_ID = 9 C_name = Logging_8

MC_ID = 2 MC_name = Burn C_ID = 7 C_name = Burn_6&

MC_ID = 2 MC_name = Burn C_ID = 7 C_name = Burn_6&

Deffries-Matusita distance

1.9985467134201824

Deffries-Matusita distance

1.9999993520825528

Spectral angle

3.513367511151691

Spectral angle

2. 742057 384766913

Euclidean distance

[3741.236788384692

Euclidean distance

|3280.321756739269

Bray-Curtis similarity [%a]

94, 57037534292971

Bray-Curtis similarity [%]

[95. 18389550737443

MC_ID = 1 MC_name = Logging C_ID = 8 C_name = Logging_7

MC_ID = 1 MC_name = Logging C_ID = 9 C_name = Logging_8

MC_ID = 2 MC_name = Burn C_ID = 8 C_name = Burn_7

MC_ID = 2 MC_name = Burn C_ID = 8 C_name = Burn_7

Deffries-Matusita distance

1.9999608230678192

Deffries-Matusita distance

1.9999999999993776

Spectral angle

2.652090393783634

Spectral angle

2.833653726914831

Euclidean distance

13656.6563078666554

Euclidean distance

13402, 2605863629847

Bray-Curtis similarity [%]

[94.592926160105934

Bray-Curtis similarity [%]

[95. 2064605105126

MC_ID = 1 MC_name = Logging C_ID = 8 C_name = Logging_7

MC_ID = 1 MC_name = Logging C_ID = 9 C_name = Logging_8

| |
I 1C_ID = 2 MC_name = Burn C_ID = 9 C_name = Burn_8 I MC_ID = 2 MC_name = Burn C_ID = 9 C_name = Burn_8
Deffries-Matusita distance [1,9993405 185144345 Deffries-Matusita distance [1,3995393980253553

Spectral angle 3.0076230030044697 Spectral angle 240354269 18624203

Euclidean distance

3636, 2027064982217

Euclidean distance

13222,9425973459406

Bray-Curtis similarity [%]

4. 58577716615146

Bray-Curtis similarity [%a]

[95. 1993070261732

MC_ID = 1 MC_name = Logging C_ID = 8 C_name = Logging_7

MC_ID = 1 MC_name = Logging C_ID = 9 C_name = Logging_8

MC_ID = 2 MC_name = Burn C_ID = 10 C_name = Burn_9

MC_ID = 2 MC_name = Burn C_ID = 10 C_name = Burn_9
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B
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8

1.9999952229231979

Defiries-Matusita distance

1.9999999997215692

Spectral angle

3.5587858823493916

Spectral angle

3.853650507939079

Euclidean distance

4403, 1675247290425

Euclidean distance

[4180.779579323224

Bray-Curtis similarity [%]

53.61598834530176

Bray-Curtis similarity [%a]

[94.22885072527934

MC_ID = 1 MC_name = Logging C_ID = 8 C_name = Logging_7

MC_ID = 1 MC_name = Logging C_ID =9 C_name = Logging_8

[ MC_ID = 2 MC_name = Burn C_ID = 11 C_name = Burn_10 | MC_ID = 2 MC_name = Burn C_ID = 11 C_name = Burn_10
Deffries-Matusita distance |1.93993358939337 Deffries-Matusita di: 1. 2211822
Spectral angle #.068840783494524 Spectral angle 1.573932182466037

Euclidean distance

4848, 482549875915

Euclidean distance

[4677.846437329602

Bray-Curtis similarity [%]

53.01254770790937

Bray-Curtis similarity [%a]

[93.62493629304426

Pucynok B.4 — Tabnuiia xapakTepUCTHK pa3AeIMMOCTH JJisg curHatyp Logging 7-

Logging 8 u Burn_1-Burn_10
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MC_ID = 1 MC_name = Logging C_ID = 10 C_name = Logging_9

| |
| 1C_ID = 2 MC_name = Burn C_ID = 2 C_name = Burn_1 | MC_ID = 2 MC_name = Burn C_ID = 2 C_name = Burn_1
Deffries-Matusita distance 2.0 Peffries-Matusita distance [1.9393393993939932
Spectral angle 7.878028531063572 Spectral angle [.222505086120513
Euclidean distance 4919.95600438317 Euclidean distance [4940.293194144149

Bray-Curtis similarity [%o]

94.61583594699032

Bray-Curtis similarity [%]

94, 26966 765292066

MC_ID = 1 MC_name = Logging C_ID = 10 C_name = Logging_9

MC_ID =2 MC_name = Burn C_ID = 3 C_name = Burn_2 MC_ID = 2 MC_name = Burn C_ID = 3 C_name = Burn_2
Deffries-Matusita distance |1.9999999995022145 Deffries-Matusita distance |1.9999999320068225
Spectral angle 3.3144166081421402 Spectral angle 2, 555364473529484
Euclidean distance 13188, 347842642173 Euclidean distance 13813, 5078509479954

Bray-Curtis similarity [%a]

B5.82878724163425

Bray-Curtis similarity [%a]

[54.3751835943402

MC_ID = 1 MC_name = Logging C_ID = 10 C_name = Logging_9

MC_ID = 2 MC_name = Burn C_ID = 4 C_name = Burn_3 MC_ID = 2 MC_name = Burn C_ID = 4 C_name = Burn_3
Deffries-Matusita distance |1.999997327453686 Deffries-Matusita distance [1.9999996543195077
Spectral angle 2.932687879585852 Spectral angle 3. 0434662225385436
Euclidean distance 4047, 21484167458 Euclidean distance [4890.8643167325745

Bray-Curtis similarity [%a]

B3.93442923105947

Bray-Curtis similarity [%a]

[52.36871460038638

MC_ID = 1 MC_name = Logging C_ID = 10 C_name = Logging_9

| |
| 1C_ID = 2 MC_name = Burn C_ID = 5 C_name = Burn_4 | MC_1D = 2 MC_name = Burn C_ID = 5 C_name = Burn_4
Deffries-Matusita distance![1.9393995543037533 Deffries-Matusita distance [1.9993911355397157
Spectral angle 2.3576706659025644 Spectral angle 2.247865875088763
Euclidean distance  |3115,2192013140302 Euclidean distance _[3807.5515332395634

Bray-Curtis similarity [%a]

B5.78432987993502

Bray-Curtis similarity [%a]

[54.21517020496239

MC_ID = 1 MC_name = Logging C_ID = 10 C_name = Logging_9

MC_ID = 2 MC_name = Burn C_ID = 6 C_name = Burn_5 MC_ID = 2 MC_name = Burn C_ID = 6 C_name = Burn_5
Deffries-Matusita distance |1.9999992932941267 Deffries-Matusita distance [1.2992999799521303
Spectral angle 2.5777165772818304 Spectral angle 2, 70566035314042
Euclidean distance 3046, 747468876152 Euclidean distance 13878.891247295448

Bray-Curtis similarity [%a]

B5.74592053857783

Bray-Curtis similarity [%a]

[B4. 17682147585643

MC_ID = 1 MC_name = Logging C_ID = 10 C_name = Logging_9

MC_ID = 2 MC_name = Burn C_ID = 7 C_name = Burn_6 MC_ID = 2 MC_name = Burn C_ID = 7 C_name = Burn_6
Deffri usita dist: 1.9999916459896053 Deffries-Matusita distance |1.9992170770073708
Spectral angle 2.4471194530824634 Spectral angle 2. 7711742425605026
Euclidean distance 12960,715334835654 Euclidean distance 13831,255827327379

Bray-Curtis similarity [%a]

B5.8327142812569

Bray-Curtis similarity [%a]

[94. 2634789 1188766

MC_ID = 1 MC_name = Logging C_ID = 10 C_name = Logging_9%

MC_ID = 2 MC_name = Burn C_ID = 8 C_name = Burn_7

MC_ID = 2 MC_name = Burn C_ID = 8 C_name = Burn_7

g
i
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§
(=%
g
B

1.9999999999998566

g
3
:
:
g
B

1.9999999997383473

Spectral angle

3.841853515815755

Spectral angle

2,91575946556716

Euclidean distance

{3408, 292725607793

Euclidean distance

13963, 7605504746 56

Bray-Curtis similarity [%a]

55,659 1009857854

Bray-Curtis similarity [%a]

[94. 28602193403791

MC_ID = 1 MC_name = Logging C_ID = 10 C_name = Logging_9

| |
| 1C_ID = 2 MC_name = Burn C_ID = 9 C_name = Burn_8 | MC_ID = 2 MC_name = Burn C_ID = 9 C_name = Burn_8
Deffries-Matusita distance [1.995399980479713 Deffries-Matusita distance [1.9993089536157163
Spectral angle 2.552551219154347 Spectral angle 2.2608902781171245
Euclidean distance | 2994,7794612263187 Euclidean distance [3787. 1967324325774

Bray-Curtis similarity [%a]

B5.84813478823017

Bray-Curtis similarity [%a]

[54.27887544885837

MC_ID = 1 MC_name = Logging C_ID = 10 C_name = Logging_9

| |
| C_ID = 2 MC_name = Burn C_ID = 10 C_name = Burn_9 | 11C_ID = 2 MC_name = Burn C_ID = 10 C_name = Burn_9
Deffries-Matusita distance [1.9393999938531877 Deffries-Matusita distance [1.999999339487401
Spectral angle [2.8083284842052105 Spectral angle 3.0123817749426233
Euclidean distance | 4183.01413338516 Euclidean distance 4730, 112436154374
Bray-Curtis similarity [%]| 5469040 15560549 Bray-Curtis similarity [%] [3.3054479614231

MC_ID = 1 MC_name = Logging C_ID = 10 C_name = Logging_9

| |
| 1C_1D = 2 MC_name = Burn C_ID = 11 C_name = Burn_10 [ 1C_ID = 2 MC_name = Burn C_ID = 11 C_name = Burn_10
Deffries-Matusita distance [1.9993993930506656 Deffries-Matusita distance [1.999999406539 1764
Spectral angle 5.674537324521057 Spectral angle [.636268066220098
Euclidean distance ¥730.95603805111 Euclidean distance 5222.927756704112

Bray-Curtis similarity [%a]

B4.06078685974643

Bray-Curtis similarity [%a]

[B2.70626136896063

Pucynok B.4 — Tabnuiia xapakTepUCTHK pa3AeIMMOCTH JJisg curHatyp Logging 9-

Logging 10 u Burn_1-Burn_10
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MC_ID = 1 MC_name = Logging C_ID = 11 C_name = Logging_10

MC_ID = 1 MC_name = Logging C_ID = 11 C_name = Logging_10

MC_ID = 1 MC_name = Logging C_ID = 11 C_name = Logging_10

MC_ID = 1 MC_name = Logging C_ID = 11 C_name = Logging_10

MC_ID = 1 MC_name = Logging C_ID = 11 C_name = Logging_10

MC_ID = 1 MC_name = Logging C_ID = 11 C_name = Logging_10

MC_ID = 1 MC_name = Logging C_ID = 11 C_name = Logging_10

MC_ID = 1 MC_name = Logging C_ID = 11 C_name = Logging_10

MC_ID = 1 MC_name = Logging C_ID = 11 C_name = Logging_10

MC_ID = 1 MC_name = Logging C_ID = 11 C_name = Logging_10




HNPUJIOKEHUE I

Tabamubl npu3HakoB ¢gopmbl Ha cHUMKe Landsat 8 3a 03.06.2021

Tabmuua I'.1 — IIpusHaku popmbl BEKTOPHOTO C10s BBIPYOOK

1D A P P/A P/sgrt(A) Degpc Sphericity | Shape Index Dmax DmaxDir Dmax/A Dmax/sqrt(A)
0 7'875395 0,040023122 | 519,586879 | 4611194786 | 0,010014064 | 0768761214 | 1300794033 | 0,017307343 | 124,5463444 | 219,7454063 | 1,950181794
1 | 0,00006596 | 0,0338018 | 512,4592228 | 4.161975977 | 0,000164216 | 0.851736704 | 1174071747 | 0012357698 | 135,1724002 | 1873514584 | 1.521588908
2 2'475’;‘2'5' 0,023140483 | 934.4321707 | 4,650076531 | 0,005615228 | 0762333196 | 1311762371 | 0,009478088 | 62,10531658 | 382,7331804 | 1,904620405
3 6'2401522E' 0,031712137 | 508,1079875 | 4014123817 | 0,008914353 | 0883108709 | 1132363422 | 0,01150061 | 130,2507145 | 184,2686279 | 1455747806
4 4'818§8E' 0,028638973 | 5952053183 | 4,129000662 | 0,007826499 | 0858538904 | 1164769582 | 0.010599433 | 120,499517 | 220,3218894 | 1528164592
5 7'79(?;39'5' 0,03533131 | 453,0297136 | 4000766565 | 0,009964869 | 088605712 | 1,128595411 | 0,012587213 | 1351859581 | 1613974046 | 1425322271
6 7'0385?35 0,038851663 | 552,6527322 | 4,633732588 | 0,009460927 | 0765022071 | 130715183 | 0,017701338 | 6321283475 | 251795988 | 2,11119064
7 6'8155715 0,032679026 | 4796772474 | 3.959215225 | 0,009313546 | 089535615 | 1,116873995 | 0011612147 | 130,5954304 | 1704482441 | 1,406865318
8 7,535335- 0,034814849 | 4618622885 | 4,009945883 | 0,009796728 | 0884028814 | 1131184849 | 0012879935 | 133,288256 | 170,8683643 | 1,483500409
9 6'240152'5' 0,031712137 | 5081079875 | 4,014123817 | 0,008914353 | 0883108709 | 1132363422 | 001150061 | 130,2507145 | 184,2686279 | 1455747806
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Tabnuua I'.2 — IIpuzHaku GopmMbl BEKTOPHOTO CI0S rapei

ID A P P/A P/sqrt(A) Degpc Sphericity T::Zj Dmax DmaxDir Dmax/A Dmax/sqrt(A)
0 | 0,002332125 | 0,381984786 | 163,7926234 | 7,909885597 | 0,054491771 | 0,448161691 | 2,231337531 | 0,113724646 | 100,9833502 | 48,76439784 | 2,354933941
1 | 0,001506061 | 0,326331645 | 216,6789045 | 8,408875268 | 0,043790141 | 0,421567402 | 2,372099918 | 0,092443206 | 104,4614386 | 61,3807851 | 2,382065605
2 | 0,016309624 | 1,002015476 | 61,43706866 | 7,846075044 | 0,14410433 0,4518065 | 2,213336906 | 0,297778952 | 76,55952567 | 18,2578676 | 2,331696522
3 | 0,003024055 | 0,359254269 | 118,7988686 | 6,532916708 | 0,062051156 | 0,542622516 | 1,842901778 | 0,106866585 | 72,0987416 | 35,3388406 1,943332499
4 | 0,001934331 | 0,276337495 | 142,8594926 | 6,283107054 | 0,049627273 | 0,56419661 | 1,772431776 | 0,074956022 | 74,98323899 | 38,75036673 | 1,704280885
5 | 0,000859367 | 0,315596019 | 367,2422477 | 10,76569513 | 0,0330784 | 0,329278106 | 3,036946525 | 0,061458245 | 74,21696728 | 71,51568052 | 2,096479961
6 | 0,00012844 | 0,074812648 | 582,472233 | 6,601233988 | 0,012788069 | 0,537006825 | 1,862173727 | 0,027413577 | 84,09378137 | 213,4351331 | 2,418888275
7 | 0,000360324 | 0,155383555 | 431,2330474 | 8,18575128 | 0,021419117 | 0,433058321 | 2,309157803 | 0,044912886 | 77,99857258 | 124,6458833 | 2,366052891
8 | 0,000653973 | 0,310870449 | 475,3567354 | 12,15624785 | 0,028855922 | 0,291611996 | 3,429214206 | 0,082216579 | 80,23037179 | 125,7186229 | 3,214989134
9 | 0,009848007 | 1,177207164 | 119,5375992 | 11,86256794 | 0,111977107 | 0,298831393 | 3,346368634 | 0,200152071 | 75,07467075 | 20,32411862 | 2,016907146
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MUHHCTEPCTBO HAYKH | BhICHIEro 0BpajoBaHus PO
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Kadenapa cHeTeM HCKYCCTBEHHOTO HHTEICKTA

YTBEPKIAID
Janeyrgunii kabenpoi

.M. [TuOynsckui

HHMUARTSL, (BUMATHA

W et e 2003T.

BAKAJIABPCKAS PABOTA
AHAITHE CIEKTPATLHEX IPHIHAKOS H GOPMBL rapeil i BrIpYOOK HA
MYTETHCIIEKTPAIBHBIX CHUMKAX

09.03.02 — MudopmallMOHHBIE CHCTEMBI H TEXHOIOTHH

Hayunsiii pykoBoguTens’

%
i &z :
PYKOBOIHTENE 2921’_ 2é2¢ nouent kadenps b-THC, k.6.0. E.B. ®egotosa
I:I..Dn.l'mch: naTa LONHHOCT, ,\"ICHRI CTCOCHL HHHIHANB, w“ﬂ RS

260622 [LKD). Kazanues

MHBLHALE, (aMUIHa

BrinyckHHK

: =i
g g e 0623 BB, Qenorosa

NOARHEL, J3TA HHHUMATEE, A

HopmoxonTponep

Kpacnoapex 2023



	7ccedeb8f7143c5e34e6dbf565b4c3e2d4c5874c1c3d4a1af8785039fcddf870.pdf
	7ccedeb8f7143c5e34e6dbf565b4c3e2d4c5874c1c3d4a1af8785039fcddf870.pdf
	7ccedeb8f7143c5e34e6dbf565b4c3e2d4c5874c1c3d4a1af8785039fcddf870.pdf
	7ccedeb8f7143c5e34e6dbf565b4c3e2d4c5874c1c3d4a1af8785039fcddf870.pdf

