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BBegeHune

O4HUMU N3 KOYEBbIX 3a4a4 CeNIbCKOro X035MCTBa ABNAOTCA OLEHKa COCTOAHUSA KYNbTyp, UX
ypoXkaiiHoCTu, nnowagei, Haxogsawmxcs nog HUMuU. MaTepuasibl MHOr030Ha/IbHOM CAYTHUKOBOWA
CbeMKW MpPeacTaBNAT CBeAEHUS O CMEeKTPasbHOM OTK/IMKE PacTUTEe/IbHOCTU, KOTOPbI/ B CBOK o4e-
peab CBSA3aH C COCTOSAHWEM MOCEBOB M 0COBEHHOCTAMMW UX Beretaumm. NprumeHeHne CNYTHUKOBbIX Ma-
Tepuasnos A/ OLUEHKU COCTOSAHUSA PacTUTENIbHOCTU TPebyeT nccnefoBaHUA ee CNeKTPasibHOro OTK/N-
Ka. B cBSI3M ¢ MHOroo6pa3nem cefibCKOX035MCTBEHHbIX KyNbTyp, CBOe0Opasnem nx crekTpasbHbIX OT-
paXkaTeNbHbIX CBOWCTB, 3HAYNTE/IbHO U3MEHSAIOLWMMNCSA B TeUeHMe OAHOr0 BereTalMOHHOIo Ce30Ha,
BO3HMKaeT HeoO6X0AMMOCTb pelleHus psaja 3agay no NpYMeHEHU0 CMYyTHUKOBbLIX AaHHbIX B Lensx
OLEHKWN 1 KapTorpadupoBaHUS CeIbCKOXO3SNCTBEHHOM pacTuTesibHocTU. K TakMM 3agayam OTHOCAT-
CA aHa/IM3 KPUBbIX CNeKTPasibHOro obpasa OTAeNbHbIX BUAOB PacTUTENIbHOCTU, aHaln3 pasfenmmo-
CTWN KYNbTYP Ha CHUMKe MO CNEKTPY OTpadKeHUS, OLeHKa BO3MOXHOCTU AeLIN(PPUPOBAHUSA KOHKPET-
HO KyNbTypbl CPeAN APYTNX B YC/IOBUSAX CMIOXHOIO CMEKTPasIbHOIO OTK/IMKA.

AKTYyanbHOCTb OLEHKMW COCTOSAHUA NOCEBOB MO AaHHbIM CMYTHUKOBOW CbeMKM 06ycnasinBaeT
aKTUBHOE uccnefoBaHue aTon npobnemsl [1, 2, 3]. Hanbonee LWINPOKO MCNOMb3YOTCA A5 3TOM Lenu
MaTepmanbl MHOr0O30Ha/IbHOW CbeMKMW, caenaHHble cuctemon MODIS, xapakTepu3sytouieics 3Haum-
TeNlbHbIM KOIMYeCTBOM KaHasnoB (36) 1 BbICOKOM 0MepaTMBHOCTLIO - A0 2-X pa3 B CyTKW. Ha ocHoBe
JaHHbIX, cAeNnaHHbIX 3TOW CUCTEMOI, yCreLwHOo nccaefoBaHbl pa3HoNIaHoBble BOMPOChI CMYTHUKOBO-
ro MOHUTOPUHIA Ce/IbCKOX03AMCTBEHHbIX KynbTyp [4, 5, 6]. OfHaKo HM3KOe MPOCTPaHCTBEHHOE pas-
peLueHne 3TUX CHUMKOB, cocTaBnsitoLee 250 M ANA KPacHOro 1 61MXHero MHpakpacHoOro KaHanos,
1 500-1000 M ANnsa ocTasibHbIX CAEKTPasbHbIX AMana30HOB CyLLEeCTBEHHO CHUXXaeT MH(POPMaTUBHOCTb
JaHHbIX, Korja BO3HMKaeT Heob6X0AMMOCTb KapTorpadupoBaHUsa Ky/fbTyp Ha YPOBHE agMUHUCTpa-
TUBHbIX parioHOB Cy6bekTOB Poccuiickoii ®egepaunn. MpumeHeHne gaHHbIXx MODIS orpaHuM4yeHo B
palioHax ¢ npeobnagaHuem Heb0MbLIMX Moneli, pa3MepoM MeHee HECKOJIbKMX COTeH rekTap. Mo aTon
NpUYMHe CNYTHUKOBbIE AaHHbIe, NOJlyYeHHbIe 3TOW annapaTypon, MPUMEHSAOTCA COBMECTHO C MaTe-
puanaMmy CbeMKM C APYrMX CEHCOPOB, 06/M1afalolWmnX, KakK MpaBuIo, MeHbLUERn 4acToTOM ChbeEMKU, HO
60/1ee BbICOKMM MPOCTPAHCTBEHHbIM pa3pelleHreM. K TakMM ceHcopam B NEPBYIO ovepeib OTHOCUTCSA
Landsat TM5 ¢ npocTpaHCcTBEHHbLIM pa3pelueHnemM 30 m/nnkcens. [laHHbIA CEHCOP NO3BOISET MUCC/e-
[0BaTb CreKTpanbHbIA OTKAUK Nofeli NpakTU4eckn NobbIX pa3mMepos, a Halmume 6 KaHasoB C pas-
peweHnem 30 M/nunKcens NO3BOMSAKOT 605ee AeTanbHO aHAIM3UPOBAaTh CMEKTP pacTeHUl Mo cpaBHe-
HWIO ¢ JaHHbIMM MODIS, B yep6 onepatnsHocTU. CHUMKM Landsat ycrnelHo 3apeKoMeH0Banu ce-
65 B pas/fIMYHbIX HanpaBNeHUAX MOHUTOPUHIA U OLEHKU NPUPOAHbIX cped U MOTyT 6biTh YCMeLWHOo
MCMNO0Nb30BaHbl A1 aHanm3a pacTUTENbHOIo NOKPOBa Ha pPermoHasibHOM U Cyb6pervoHasbHOM YpoB-
Hax [7, 8, 9, 10]. OHM MOTyT NPUMEHATLCA KaK COBMECTHO C JJaHHbIMU APYrnX CEHCOPOB, TakK U caMo-
CTOAATENIbHO A5 OLLEHKW COCTOSAHUSA pacTuTesibHOCTU. JaHHble Landsat TM yenecoobpasHO MCMO/b-

1Pa6oTa BbINO/IHEHA MO NpoeKTy «lpoBegeHmne nonckoBbix HMP no HanpasneHunto «leorpaus v rug-
ponorus cywmn» meponpuatus 1.2.1 dLM «Hay4yHble U Hay4YyHO-Mejarornyeckme Kagpbl MHHOBaLLMOHHOW Poc-
cnm» Ha 2009-2013 rr.» (Ne M743).
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30BaTb B 3ajavax [eTa/lbHOi OLEHKW Msollafeil U COCTOSAHMA CeNbCKOX03AMCTBEHHbIX KY/bTyp Ha
YPOBHE agMUHUCTPATUBHbIX PaiioHOB 061acTeii.

Llenlb HACTOSLLErO MCC/eA0BaHMA 3aK/toUanach B OLEHKM CNeKTPabHOro OTK/IMKA CeflbCKO-
X03SAWCTBEHHbIX KyNbTyp, TUMNUYHbLIX Ans Benropoackoii 06/1acTun, a TakKe BO3SMOXKHOCTU MX KapTo-
rpaupoBaHusl Ha NepUoL CbeMKMU.

MaTepnan n metToAbl uccnepgosaHmMA

CneKTpa/ibHble CBOMCTBA PacTUTE/IbHOCTU CYLLLECTBEHHO WU3MEHSITCSA ¢ ANIMHONM BOJTHbI OMNTU-
yeckoro guanasoHa. OfHOBPEMEHHO, pacTUTesIbHble Ky/bTypbl NMO-pasHOMY OTPaXKaloT CO/THEYHOe U3-
nyyeHue. Heo4HOPOAHOCTL OTPAXKEHUS B pa3HbIX yYacTKax CreKkTpa o6ycnoBfieHa CTPYKTYPOM 1 cocTa-
BOM pacTUTe/IbHbIX TKaHeld, 0CO6GEHHO MUTMEHTALMEN U Bnarocofep>XaHmem. B cBA3n ¢ 3TUM BCTaeT
Heo6X0AMMOCTb aHa/In3a CNeKTPasIbHOro OTK/IMKA PacTUTeNbHbIX KY/IbTyp. B HacTosiLeil paboTe crek-
TpasibHbI OTK/IMK CeNbCKOXO3ANCTBEHHOW pPacTUTENIbHOCTU ObIST UCC/IEA0BaH MO MaTepuasaM CbeMKU
Landsat TM Ha TeppuTopun noneit MUBHsSHCKOro paioHa benropogackoii o6nactu (puc. 1).
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Puc. 1. PacnonoxeHue TeppuTOpmUN UccnesoBaHnsA N CNYTHUKOBOW CLLEHbI
Landsat TM B npegenax benropogckoii o6nactu

Bblin npoaHann3npoBaHbl CNEKTPabHble OTpaXKaTe/lbHble CMOCOOHOCTU CAeayLWnX Ky/b-
Typ: S4MMEHb IPOBOM, 03MMas MLUIEHMLa, MHOTO/IETHUE TPaBbl, KyKypy3a, MOACOMHEYHUK.

Ona aHanusa cnekTpa OTpaXKeHUs CesibCKOXO03AMCTBEHHbIX KYNbTyp 6bl1 UCMOb30BaH CHU-
MOK Landsat TM 5, nony4deHHbI 2 nioHA 2011 r. KoopAuHaThl CLeHbl B MUPOBOW CUCTEME KOOpAMHAT
WRS-2: Path 177, Row 25 (177 KOnoHKa, 25 psga).

[aTa cbeMku 6blna BbibpaHa NCX0As U3 CNeayoLnX KpUTepumes:
1) oTpakaTesibHble XapaKTepUCTUKU PacTUTESIbHbIX KYNbTyp AO/MKHbI MaKCUMasibHO pasnnyartbes,
UYTO XapaKTepHO ANA Nepuoga KoHua Mas - rnepBoi MOOBUHbLI UIOHS;
2) Ha CHUMKe [0J/1XKHAa OTCYTCTBOBaTh 06/1a4HOCTb;
3) NPOEKTMBHOE NOKPbITUE 60MLLUNHCTBA PacTUTESIbHbLIX KYNbTYp Ha NOMSAX AOMKHO ObITh Bbille 50-
60%, 4TOObI OTpakaTefNbHble CBOMCTBA MOYUBbI HE BHOCU/IM CBOM OCOBEHHOCTU B OTpaXkaTesibHbIi
cnekTp. CTOUT OTMETUTb, YTO 3TO TpeboBaHMe 6bISI0 OCYLLECTBUTL MPOBaIEeMAaTUYHO, T.K. OCTasibHble
CHUMKM Landsat, cienaHHble B 61nkalilliee BpeMS, MMeIN OYEHb BbICOKWIA MPOLLEHT 06/1a4HOCTMU.

JKcnepuMeHTaNbHasa YyacTb UCC/1ef0BaHNA NMPOBOAUIACE B TPUW 3Tana.
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MepBblli 3Tan 6bI1 HanNpaB/ieH Ha COMOCTaB/leHMEe KOCMUYECKOr0 CHUMKA C Ha/IOXKEHHbIM Ha
HEro BEKTOPHbIM C/TI0EM CEe/IbCKOX03AACTBEHHbIX MOMel, 06LIMe XapaKTepUCTUKU KOTOPbIX NpuBeje-
Hbl B Tabnumue L

Tabnuua 1 Onpegenss No BEKTOPHOW Macke nosei Te
KonuuecTso u naoujaau nonei WIN WHbIE CeNbCKOXO3SAMCTBEHHbIE KY/bTypbl, W
noj CeNbCKOXO3ANCTBEHHbBIMU KyAbTypamu oLeHMBas UX oTobpaXkeHMe B pas3fIMYHbIX KOMOU-
HauMsX KaHanoB, HaMU 6bl/I0 OCYLLECTBMEHO CO3-
KynbTypa KO’;‘:‘):‘ZCMTBO H“Ot':lap"" [aHune rpynmbl 3Ta/I0OHOB /151 BU3YaslbHOW OLEHKM
pacnpocTpaHeHUs KynbTyp Ha CHUMKe. B KauecTBe
SUMeHb sipoBOIA 18 1556.5 pabounx KomObMHaLWA KaHa/oB CHUMKa Mpume-
MweHMLa 031Mas 60 4781.2 HANW coveTaHusa 7-5-3 n 4-3-2. 015 NO/IHOLEHHO-
ro npescTaB/ieHUst O TOM, B KAKOM COCTOSIHUU Ha-

MoAcoNHEYHUNK 27 2570.3 <
XOASITCA CeNIbCKOXO3SINCTBEHHbIE KY/bTypbl B MNe-
MHoroneTHue Tpasbl 34 2970.0 puop uccnegoBaHua (Hadano uooHSA 2011) 6bl10
KyKkypy3a 45 4092.2 npousBeAeHO 06cnefoBaHME pasfINYHbIX pacTu-
Utoro 184 159702 TeNbHbIX Ky/bTYp Ha 3Ta/IOHHbIX MOMAX. Torom

nepBoro atana paboT sBASANCSA Habop n3obpaxe-
HU CeNbCKOXO3AMCTBEHHbIX KY/NbTYp B pabounx KOMOMHAaLMAX KaHa/l0B CHMMKa BMeCTe ¢ X hoTo-
rpacuaMm, NONYYEHHbIMMW B X04e Ha3eMHbIX 06C/1eL0BaHMIA.

BTopoii 3Tan - uccnegoBaHve pasfeMMOCTU CeIbCKOXO3SAIMCTBEHHbIX Ky/IbTYp B Pa3/iInyHbIX
CreKTpanbHbIX Anana3oHax CHUMKa. Pa3gennmocTb OLeHMBa/IM Ha OCHOBE KPMBbLIX CMeKTPasibHOMN
apkoctn (KCH). PucyHok 2 xapaktepusyet KCHA HEKOTOpPbIX TUMOB pacTUTE/IbHOCTU, a TakXXe Bcrna-
XaHHbIX MOJel Ha Ha4vano MIHS.

PrvcyHOK no3BonseT caenatb nNpeABapuTesibHbIA BbIBOA, YTO TakuMe Ky/bTypbl, Kak 03uMas
nweHnya, MHOrosieTHME Tpasbl M NOACONHEYHUK ByAyT AOCTOBEPHO pasinyaTbcsa Mexay coboi npu
nx gewncpupoBaHnu B 4, 5 1 7- M KaHanax CHUMKa (6- KaHa/ He UCMOo/b3yeTcs N0 NPUYNHE HU3-
KOro NpOCTPaHCTBEHHOTO pa3peLleHns, HECMOTPS Ha BbICOKYH0 pa3genumocTts KCHA KynbTyp).

Puc. 2. Kpusble CI'IEKTpaJ'IbHOI‘/’I APKOCTU CeNbCKOX035IMCTBEHHbIX KYyNnbTyp

CneKTpasbHbIi OTK/IMK MOACO/MIHEUHNKA U KYKYPY3bl Ha aHann3upyemblii nepuos Bpeme-
HM 6/IM30K K CMEKTPY BCMAaxaHHOW MOYBbI, YTO YKa3blBaeT HA OTHOCUTENbHO HEBbICOKOE MPOEK-
TUBHOE MOKPbITUE 3TUX KY/bTYp, HE UCK/IOYAs NMPU 3TOM BO3MOXHOCTU UX AellnppPUpPoBaHUs Ha
(hoHe ocTaslbHbIX TUMOB PacTUTENbHOCTH.

TpeTuii aTan - 3ak/t4yancs B CO3[4aHUM CMeKTpasibHbIX 3Ta/lloOHOB, NPOBEAEHUMN Kaccu-
thrkaumnm c o6yyeHnNeM 1 OLEHKE AO0CTOBEPHOCTU BbleNeHNs Ky/bTyp.

C uenblo NOBbIWEHUS 3 (PEKTUBHOCTU AelMpPUPOBAHMS HaMU MPeaoXeHO NPOBOANTD
KOHTPO/IMPYeMYIO KnaccudmrKaumio He Nno BCEMY MPOCTPAHCTBY CHUMKA, a B rpaHuLuax npegsapu-
Te/IbHO MPMBA3AHHOW K HeMYy BEKTOPHOW MacKW Ce/bCKOXO03SMCTBEHHbIX Mofeii. MNpoBegeHue
Knaccuukauum TakumM cnoco6oM MO3BOJINAO0 3HAYUTENLHO MOBbLICUTL 3(EKTUBHOCTL el mnd-
pupoBaHUsA, T.K. U3 aHanM3a UCK/OYATCS CreKTpasibHble XapakKTepucTUKM ecTecTBEHHOW pac-
TUTENbHOCTU, a TaKXKe APYFUX 06BHEKTOB, CMEKTP OTPaXKEHUST KOTOPbIX aHa/orTnUeH CrMeKTpy Cefb-
CKOX03AMCTBEHHbIX KYNbTYP.
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Pe3ynbTaTbl U UX 06CYXXAEeHUE

Pe3ynbTaTbl BU3ya/lbHOTO aHa/in3a Ce/lbCKOXO3AMCTBEHHOW PacTUTEbHOCTM Ha KocMuUYe-
CKOM CHUMKe MoKasa/in, UYTo 475 GOMbLINHCTBA Ky/bTyp Le/1ecoo6pa3Ho co3faBaTb He OAWH, a He-
CKOJIbKO CMeKTpasbHbIX 3TaNlOHOB, COOTBETCTBYIOLUX Pa3/INYHbIM KaTeropuam KynbTyp. BblgeneHuve
KaTeropuii BHYTPU KynbTyp 06YC/IOBNEHO TeM, YTO KOHKPETHbIN TUM pacTUTeNbHOCTU, HanpuMmep,
03MMasi MiIeHNLa, B 3aBMCUMOCTY OT (Pa3bl ee BEreTalMOHHOIo PasBUTKS, MPOEKTUBHOIO MOKPbLITUS
MOXeT [laBaTb Pa3NINUHbI/ CNeKTPabHbIii OTKANK. [0 3TOl NpuUMHe ANS 03MMOI NeHULbl HamMK
Bblfle/IEHO 3 KaTeropuu, A1 noAcosHeUHMKa U MHOTOMIeTHUX TpaB - Mo 2 Kateropun (Ta6nuua 2).
BblaeneHne KaTeropuii BHyTpM MHOFOMIETHUX TPaB 06YC/I0B/IEHO TEM, UYTO NPU UX CKaLUMBaHUU CNeK-
Tpa/ibHble oTpaXkaTesIbHble MPMU3HAKM NMOSS CYLLECTBEHHO M3MEHSAIOTCS.

Takum o6pasom, Ans 5 KynbTyp 6bI7I0 NOAFOTOB/IEHO 9 CMeKTPasibHbIX 3TafIOHOB, 06Y-
CMOBNEHHbIX BHYTPEHHUM pa3Hoo6pa3nemM oTpaxkaTe/lbHbIX 0CO6eHHOCTel KaXKaAolh 13 HUX.

Tabnuuya 2
XapaKTepuUcTuKu oTobpaKeHuUsa aHaNU3NPyemMblX KynbTyp
Ha KOCMMWYecKOM CHUMKe Landsat TM5. KombuHauyuna kaHanos 7-5-3

KaTteropus/
KynbTypa Ocob6eHHOCTM 0TO6paXKeHNs Ha KOCMUYEeCKOM CHUMKE
HOMep 3TanoHa
" XapaKTepHble MPU3HaKK, HO B ONpefeneHHON CTeNeHn CXoXune ¢ ApKo-
AumeHb spoBoON 1 1 o o
CTAMW O03UMOW NWeEeHNLbl, UMEIOLLEN BbICOKOE MPOEKTUBHOE MOKPbITHE
1 ) MepBasa KaTeropms - ¢ 04eHb BbICOKUM
(0ok0/10 100%) NPOEKTUBHbLIM MOKPbLITUEM
MuweHnya o3n- 2 BTopas KaTeropus - ¢ BbICOKUM MPOEKTUBHbLIM MOKPbITUEM NMEET Xapak-
Mas 3 TepHble OT/INYNTENbHbIE MPU3HAKN
TpeTbs KaTeropms - € HEBLICOKUM NMPOEKTUBHBLIM NOKPbITUEM. CMeLln-
8 4 BalTCA CNeKTpanbHble MPU3HAKN NLWIEHULbI M 06Ha>XEHHOW MOYBbI
1 C HEBbICOKUM MPOEKTUBHbLIM MOKPbLITUEM - APKOCTHbIE MPU3HAKU HE3Ha-
5 YNTENbHO OT/IMYAIOTCA OT BCMaxaHHbIX NOYB
MoAcoNHEYHUNK
2 6 C 04eHb HMU3KNM MPOEKTUBHbLIM MOKPbLITUEM - MPU3HAKU, aHAIOTUYHbIE
npu3Hakam BCnaxaHHbIX MOYB
1 MepBas KaTeropus - ¢ BbICOKUM NMPOEKTUBHbLIM MOKPbITUEM UMEET Xa-
7 paKTepHble OT/IMYNTENbHbIE MPU3HAKN
MHoroneTtHune
Tpasbl BTopas KaTeropusa - TeppuTtopun, rae He,anHuO nNpoBOAN/IOCHL CKallnBa-
2 8 HWe - 3HaAYNTEs/IbHO OT/INYHbIE OT NpeAblAyL e KaTeropmuun, xapakTepHole
npu3Haku
Mo NnpnynHe HEBLICOKOTO NMPOEKTUBHOIO MOKPbLITUA CEKTPasbHble NPU-
KyKkypy3a 1 9

3HaKn 6/IM3KN K CNeKTpy 06HaXeHHbIX MoYB

YcnewHocTb AellnppmnpoBaHUS CeNbCKOX03AMCTBEHHbIX KYbTYP, KakK N N00bIX ApYyrux TU-
NoB 06BEKTOB, 3aBMCUT OT PeLLEeHUS CeayoLnx 3ajay:

1. lOCTOBEPHOI0 3HAHMSA PACcrofIOKEHMSA KY/bTYp Ha CHUMKe U npeacTaBneHns o6 ux peasnb-
HOM COCTOSIHUW.

2. Co3faHnA HafeXXHbIX 3TaSIOHOB CNEKTPasibHbIX MPU3HAKOB.

3. MpeaBapuTenibHOro nNpeobpasoBaHUA CHUMKA C LeNbilo AOCTMXKEHUA 60/ee BbICOKOM CTe-
NMEHN Pa3NINUMA CNeKTPasIbHOTro OTKAMKA Ky/nbTyp M BbI6Ope Hamnydllero crnocoba knaccnukaunm
CNEeKTpasbHbIX APKOCTEN.

Mcnonb3oBaHme Ans KnaccumKaLmm He NCXOLHOro, a Npeobpa3oBaHHOrO CHUMKa, Hanpu-
Mep KapTorpamMmbl CMEKTPasbHOro MHAEKCA, MOXKET CYLLECTBEHHO MOBbICUTb KayecTBO Aellndpupo-
BaHUA. [1na cpaBHEHUS HAaMU NPOBOAVIOCH AelIMPUPOBaHME KaK UCXOLHOI0 CHUMKA, TaK U CHUM-
Ka, Npeobpa3oBaHHOr0 MO MeTOoAy FN1aBHbIX KOMMOHEHT. CrielyeT OTMeTUTb, YTO BbIGOP CMeKTpasib-
HOro Npeo6pa3oBaHUsi CHUMKA, MO3BOMSAIOLLEN0 MNOBbLICUTL TOUHOCTb AeLUM(PUPOBAHNSA KOHKPETHbIX
KyNbTyp - cepbe3Has 3agava, KoTopow criefyeT NOCBATUTb OTAE/IbHYIO CTaTbio.

[pyroii cylecTBeHHbIA MOMEHT - BbI60OpP NpaBuia Knaccugukaymn. B Hawem ciydae npose-
[JeHne Knaccugukaumn no pasnmMyHbiM npasBuaam (MakcMMasnbHOro NpasBAonofo6us, AUCTaHLUK
MaxanaHo6uca, MUHMMaNbHOro PacCTOAHMSA) He MoKa3ano 3Ha4YUTeNbHbIX OTANYUIA. Vicnonb3oBaHne
AN Knaccudukaumm n3obpaxkeHns rnaBHbIX KOMMOHEHT, HaNpOTUB, MO3BOIMO CYLLECTBEHHO MO-
BbICUTb TOYHOCTb AelingpuposaHus (Tabnuua 3).
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Ta6bnuuya 3
TOYHOCTb AeW MDPUPOBAHNSA OTAENbHBLIX KYNbTYP U UX KATETrOpUii
To4YHOCTb fendpupoBaHuns
KVIbTVDA Kateropusa / cnek- Ywncno
ynetyp TpanbHbIA 3TaN0oH nonem NcxopHbllh cHN- % naBHblE KOM- %
MOK MOHEHTHI
AumMeHb ApoBOIA 1 1 18 18 100.0 18 100.0
1 2 25 7 28.0 1 4.0
MuweHnua
03UMast 2 3 26 0 0.0 20 76.9
3 4 9 0 0.0 8 88.9
1 5 9 7 77.8 8 88.9
MoAconHeYHNK
2 6 18 7 38.9 7 38.9
MHoOroneTHue 1 7 24 8 33.3 8 33.3
Tpasbl 2 8 10 7 70.0 7 70.0
KyKypysa 1 9 45 28 62.2 27 60.0
NToro 9 9 184 82 446 104 56.5

MpepacTaBneHHble B Tabnumue 3 pe3ynbTaTbl pacno3HaBaHUsS Ky/bTyp Ha CHUMKe AaloT npef-
CTaB/fieHNE He TOMIbKO O TOUHOCTU AelNPUPOBAHUS OTAENbHBLIX KY/IbTYP U UX KaTeropwii, Ho 1 o6
3(pPeKTUBHOCTM UCNOMb30BAHNS CHMMKA, NPeobpa3oBaHHOIO NO MeToAy rMaBHbIX KOMMOHEHT. Ipa-
Dbl «NCXOAHBLIA CHUMOK» U «T1aBHble KOMMOHEHTbI» YKa3blBalT YMC/O0 MOJSIE OTHECEHHbIX K KOH-
KPETHOW KyfbType.

Ha ocHoBe JaHHbIX B TabnuLe Ky/lbTypbl MOXHO pa3geninTb Ha rpynmbl Mo UX TOYHOCTU Ae-
WwngpupoBaHns (Mo TOYHOCTU KnaccUguKaumMm N3006paXKeEHUS TNaBHbIX KOMMOHEHT). ApoBoii siu-
MeHb JelndpupyeTcst MakKCUMasnbHO YeTKO. BbiCOKasi TOUHOCTb AeliMpUpoBaHUnSl xapakTepHa Ans
03VIMOI MWEHNUbI C HA3KUM MPOEKTUBHLIM MOKPbLITUEM W MOACOSTHEYHUKA C BbICOKMM. CpefHeli
TOYHOCTbIO XapakTepusyeTcsl 03uMas MileHULa ¢ OTHOCUTE/TIbHO BbICOKMM MPOEKTMBHLIM MOKPbITU-
€M, KyKypy3a C HU3KMM U TeppuTopun, rge HefaBHO GbliM CKOLLEHbI MHOroneTHMe Tpasbl. Cnek-
TpanbHblii OTK/IMK TYCTO 03MMOI MLWEHULbI U TYCTbIX MHOFOMETHUX TPaB CU/IbHO MepeKpbiBaeTcs,
YTO He MO3BOJISIET JOCTOBEPHO NPOBOAUTL MX pacro3HaBaHue.

CnefyeT oTMETUTb, UTO BCE MOJIyYEHHbIE Pe3y/bTaTbl XapaKTepHbl A1 CPOKOB Hauvasa UIoHS.
Kak y>ke 0TMeuyanocb, CNeKTP OTPaXKeHUs Ce/TbCKOXO03SACTBEHHbIX KyNbTYp OYeHb U3MEHYMB Ha Npo-
TSDKEHUM BCEro nepuoa Ux BereTauMoHHOro pasBUTUS.

oBopsi 06 3IPHEKTUBHOCTU NPUMEHEHUS METOAA FIAaBHbIX KOMMOHEHT, U3 MO/TyUYeHHbIX Pesy/b-
TaTOB BUJHO, UTO €ro UCMO0/b30BaHME 0CO6EHHO MOBbILLIAET TOUHOCTb BblAeNeHUS MWEHWL bl CO CPeAHUM
N OTHOCUTE/TbHO HEBbLICOKUM MPOEKTMBHbLIM NMOKPbLITUEM Ha (hOHe 0CTasIbHbIX TUMOB Ky/bTYp.

BbiBOAbI

MpoBegeHHOE nccnefoBaHUe NO3BONAO CHOPMYNINPOBATL CNeayoLLne BbIBOAbI.

1. Tlpu BbIMNOSHEHUN aBTOMAaTU3UPOBAHHOIO AelNPPUPOBAHUA CENbCKOXO3ANCTBEHHbIX
KY/NbTYp B CPOKM KOHLA Mas - Hayana UIHSA Lenecoobpa3Ho co3faBaTth CreKTpasibHble 3TasIoHbl He
NPOCTO ANS Ky/NbTypbl, a A7 ee KaTeropuin B 3aBUCMMOCTWU OT CTagun pa3BUTUSA U COCTOAHUA. ITO
06YC/I0B/IEHO CYLLLECTBEHHBLIMW Pas3IM4YUAMU B UX CNEKTPasIbHOM OTKAMKe. Hanpumep, 4ns 03MMoi
nweHnLbl LenecoobpasHo BblAeNSATL TPU KaTeropum B 3aBUCUMOCTU OT €e MPOEKTMBHOIO MOKPbITUSA
(Ha aHann3npyemblii Nepuog BpeMeHu).

2. TNpeobpa3oBaHMe KOCMWYECKOrO0 CHMMKA MO MeToAdy rNaBHbIX KOMMOHEHT 3HAUYUTESIbHO
NoBbILWAaEeT 3PPEKTUBHOCTL AeLIMPPUPOBAHNSA 03MMOI MLLIEHULbI CPeAN APYTUX aHANIM3UPOBaHHbIX
KynbTyp, B CTa4MW ee pa3BUTUSA, KOr4a OHa elle He CO34aeT MOSIHOro NPOEKTUBHOIO NOKPbITUA. O6-
was TOYHOCTb AelnppupoBaHnUSa UCXOLHOIo cCHUMKa - 44.6%, npeobpa3oBaHHOr0O B r/1aBHble KOM-
MOHEHTbI - 56.5%.

3. ABTOMaTU3npoBaHHoOe AellncpupoBaHne KOCMMYECKOro cHMMKa Landsat TM, nony4eHHOro
B Hayasie MIOHA N Npeobpa3oBaHHOIO MO MeToAYy NePBbIX TPEX rNaBHbIX KOMMOHEHT, BbISBMUIIO Cleyto-
LLLYHO TOYHOCTb AeLINPUPOBAHUS CENTbCKOXO3ANCTBEHHBIX KY/bTYp: A4MeHb ApoBoli - 100%, nweHuua
03MMas C HU3KUM, CPeSHUM U BbICOKUM MPOEKTUBHbLIM NOKPbITUEM - 88.9, 76.9 1 4%. NoacoNHEeYHUK
C BbICOKMM W HU3KMUM MNPOEKTUBHbIM NOKpPbITUEM - 88.9% 1 33.8%. MHoronetHve Tpasbl B CTaAMN aK-
TUBHOIO pa3sutna - 33.3%, TeppuTopun, rae HefasHO NMPOBOAMNOCL CEHOKOLIEHME MHOTO/IETHUX TPaB
- 70%, KyKypy3a C HU3KNM MPOEKTUBHbLIM NOKpPbITUEM - 60%, COOTBETCTBEHHO.
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SPECTRAL REFLECTANCE PROPERTIES OF AGRICULTURAL VEGETATION
OF BELGOROD REGION BASED ON REMOTE SENSING DATA

The article presents the results of analysis of the spectral properties of

EA Terekhin different types of crops grown on the territory of Belgorod region obtained
from the data of multispectral satellite imagery Landsat TM. The possibility

Belgorod State National Research is studied and the approaches are proposed for the interpretation of crops
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