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IHNPUMEHEHUME BEI'ETAIIMOHHBIX
NHAEKCOB JJ1sd IU®POBOTI'O IOYBEHHOI'O
KAPTOI'PAOUPOBAHUA HA OCHOBE
KOCMUYECKHUX CHUMKOB SENTINEL-2

A.U. Ilasnosa

B nacmosuwyee epems axmyanvuvl padomui, nocesujennvle co30aHui0 yuppo-
6bIX HOYBEHHBIX KAPM C NPUMEHEHUEM 2e02paduieckux UnGOpMayuoHHbIX CUCTEM
(IT'FC) u danuvix oucmanyuorHo2o 30Houposanus 3emau ([/133). B pabome evinos-
HeH aHanu3 gecemayuonnslx undexcos (BH) ona kapmosepaghuposanus nousennozo
noKposa, ObLIU CO30aNbl KapMbl 6e2eMAYUOHHbIX UHOCKCOG: HOPMANUZ0BAHHYII
omHocumenbHblll 6ecemayuonHslll unoexc (Normalized Difference Vegetation Index,
NDVI), onmumusuposantbviii nougerHwill ecemayuontulil unoexc (Optimized Soil-
Adjusted Vegetation Index, OSAVI), secemayuonnuiii UHOEKC pACmMUmenrbHOCHu ¢
nonpaskou Ha nousy (Soil-Adjusted Vegetation Index, SAVI), npeobpasosannwiii ge-
2emayuoHHblil uHOexc ¢ nonpaexoti Ha nousy (Tranformed Soil-Adjusted Vegetation
Index, TSAVI), ynyuwennwiii secemayuonnnlii unoekc (Enhanced vegetation index?2,
EVI2) na meppumopuio xossicmea 340 «Mupnuiiiy Kouenesckozo pationa c uc-
nonv3osaruem kocmuueckoeo cHumra Sentinel-2 A (10 mas 2021 2.). B pesynomame
6bls16/1€HO, umo eecemayuonuvie unoexcol OSAVI u EVI2 nossonsiom ycmanosums
NPOCMPAHCMEEHHbBIEe 2PAHUYLL MENCOY OCHOBHLIMU MUNAMU NOYE A8MOMOPPHO2O,
NonY2UOPOMOPPHO20 U 2UOPOMOPPHOLO PEHCUMOB YEIAHCHEHUSL.

Obocnosanue. bonvuiee npakmuueckoe npumeHeHue Haxo0am MHOL030HATbHbIE
KocmMuyeckue u aspoghomocHuMKY O MeMamuyecko2o Kapmospaguposanus NOY6eH-
HbIX pecypcos. B cmamve ucnonvzosan kocmuveckuti cHumok Sentinel-2 A, umerowuti
Xopouiee npoCmparHCmeeHHoe U cnekmpo3onaibHoe paspeuterue (10 m, 20 m u 60 m),
MeppUMoOpUaTbHbILL 0X8aM. MO NO3GOMUNO BLIYUCTUNTD U NPOAHATUZUPOBATIG PAZTUY-
Hble 6ecemayuOHHble UHOEKCHI 05 Yeell YUPPoBo2o NOUEEHHO20 Kapmozpaghuposanusl.

Iens pabomul — ananus eecemayuonHbiX UHOEKCO8 OJiA YUPPo8020 NOUEEHHO20
Kapmoepa@uposanus Ha ocHoge cHumKog Sentinel-2 A.

Mamepuanst u memoowl uccnedosanus. Hccnedosanis 6binoiHeHvl Ha mep-
pumopuu xosaicmsea 340 «Mupnviiiy Kouenesckozo pationa Hosocubupckoii 0o-
aacmu. B pabome ucnonb306anvt memoovl yupposoi oopabomku KOCMU4ecKux
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CHUMKO8, Kapmozpaguposanus u 2eounpopmMayuoHH020 aHAIU3A C NPUBTLEYeHUEeM
Kocmuueckozo chumxa Sentinel-2 A (10 maa 2021 2.). /[na cpagnumensHo2o ananusza
BU ucnonv3oean cnocob pagnvlx unmepsanos. Imo nozeonuio ¢ nomougvio I MC
ArcGIS cocmasums memamuueckue kapmol BU 6 évloenenuem epaoayuii: oueHs
HU3K0e, HU3Koe, CpedHee, gblule CPeOHe20, BbICOKOe 3HAUEHIe.

Pesynomamot uccnedosanusn u oocyycoenue. Ha meppumopuu xossicmea 340
«MupHnoiity Kouenescrozo pationa Hosocubupckoii obnacmu 6bIn0IHeHbl noievle
nousennvle oocredoganust. C nomownio ceoungpopmayuonnoti cucmemvt SAGA gvi-
NOHeHa ammocghephas KOppeKyus KOCMUYeCKo20 CHUMKA U €20 NPOCMPAHCMEEHHA.
npuesaska, cocmaegnenst pacmposvie kapmol NDVI, OSAVI, TSAVI, EVI2. B xo0e
2COUHPOPMAYUOHHOLO AHANUZA KPYNHOMACUWMAOHOU nousennot kapmol 1:1000 u
pacmposvix kapm BH evisigneno, umo OSAVI noseonsem ycmanosunms npocmpan-
cmeenHble 2PAHUYbL MENCOY OCHOBHLIMU MUNAMU NOYUE AGIMOMOPHHO20, NONY2UOPO-
Mop@rozo u eudpomopghnoeo pedxcumos yenasicnenus. Ouensv nHuzkue suavenus BU
XapakmepHul 0151 NOYE 2UOPOMOPHHOSO PeHCUMA YELANCHEHUS, CHOPMUPOBAHHBIX
601U3U HEOOMLULUX 03€p, 6001b bepezos p. Lllapuxa. Ouens nuskue sHavenus BU uve-
10m 06vexmul 2uopocpaguu, 6o10muvle MopghsiHble, 1y2080-0010MHbLE NEPECHOLHbIE
1OuBblL, CONOOU 3000J0UEHHbIE U CONOOU OMOPPOBANHbBIE, COTOHUAKOBO-DOTIOMHbLE,
cononyaku 6010musle, CHhOPMUPOBAHHBIE 8 NOHUICEHHBIX YUACKAX penbeda ¢ 2ny-
OuHoU 3anezanus epyHmoswix 600 meree 0,5 m. Huskue snauenuss BU sviuucnersl 0nst
BCNAXAHHBIX YEPHO3EMO8 OOLIKHOBEHHBIX, 3ANe2aIOWUX 8 GepXHell U CpedHell Hacmu
101102020 CKIOHA. DMO NoYbl ABMOMOPGHHOLO PEHCUMA YBLANCHEHUS C 2YOUHOU
3ane2anusi 2pYHMoBwuIx 600 bonee 6 m. CpedHue u 8villle CpeoHe20 3HA4YeHUs XapaK-
MepHblL OJiA CepbiX JIECHBIX 0CON00ENbIX NOYE NOO OPEBECHOU PACMUMENbHOCBIO, d
makaice OJisl Iy2060-4ePHO3EMHBIX NOYE NOO JIY2080LU PACIUMETLHOCTIBIO 8 HUICHEN
Yacmu no02020 CKIOHA € 2YOUHOU 3aTe2anusi 2PYHMOBbIX 600 om 3 00 4 m. Bvicokue
3uauenuss B nonyuenvt 011 1y208b1x no46 ¢ 2yCmuiM mpassaHUCvIM NHOKPOBOM. Yc-
JI08USL YBNAJICHEHUS NOY8, 3ale2anue 8 penvede, mun pacmumenbHOCmu CyuecmeeH-
Ho enusAom na snavenust BU. Ionyuennvle snauenus BU mocym Ovims ucnonb306amnl
Ha amane noo020MmogKu 00y4aIouux OaHHbIX 8 8UOE IMALOHOB KNACCO8 OISl OCHOGHBIX
TMUNOG NOUE, HEOOXOOUMBIX OJi AGMOMATNUYECKO20 PACNOZHABANUSL U300PAdICEHUL.

Kniouesvie cnosa: yugposoe nougennoe kapmoepaguposanue,; ceocpaghuue-
cKue (2eoungopmayuonnvle) UHPOPMAYUOHHbIE CUCTEMb, KOCMUYECKUE CHUMKU,
UHOEKChl Becemayuil; CenbCKoe X035AUCmEo

Jns yumuposanus. Iaénosa A.U. [Ipumenenue ecemaytitOHHbIX UHOEKCO8 015
YuUpposo20 NOUBEHHO20 KAPMOSPAPUPOBAHUS HA OCHO8E KOCMUUECKUX CHUMKOS
SENTINEL-2 // Siberian Journal of Life Sciences and Agriculture. 2021. T. 13, Ne
6. C. 119-131. DOI: 10.12731/2658-6649-2021-13-6-119-131
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APPLICATION OF VEGETATION
INDECES FOR DOGITAL SOIL MAPPING BASED
ON SENTINEL-2 SPACE IMAGES

A.L Pavlova

At present, the works devoted to the creation of digital soil maps using geo-
graphic information systems (GIS) and remote sensing (RS) data are relevant. In
the work the analysis of vegetation indices (VI) for soil mapping was carried out,
the maps of vegetation indices were created: Normalized Difference Vegetation
Index (NDVI), Optimized Soil-Adjusted Vegetation Index (OSAVI), Soil-Adjusted
Vegetation Index (SAVI), Tranformed Soil-Adjusted Vegetation Index (TSAVI), En-
hanced Vegetation Index2 (EVI2) for the territory of ZAO Mirny farm of Kochen-
evsky District using Sentinel-2 A satellite image (May 10, 2021). ). As a result it
was revealed that the vegetation indices OSAVI and EVI2 allow to establish spatial
boundaries between the main types of soils of automorphic, half-hydromorphic and
hydromorphic moisture regimes.

Background. Multispectral space and aerial photos for thematic mapping of
soil resources are of greater practical application. Sentinel-2 A space image with
good spatial and spectrozonal resolution (10 m, 20 m and 60 m) and territorial
coverage (290 km) was used in this article. This made it possible to calculate and
analyze various vegetation indices for the purposes of digital soil mapping.

Purpose. Analysis of vegetation indices for digital soil mapping based on Sen-
tinel-2 A images.

Materials and research methods. The research was carried out on the territory
of CJSC Mirniy, Kochenevsky District, Novosibirsk Region. The methods of digital
processing of space images, mapping and geoinformation analysis with the use of
Sentinel-2 A satellite image (May 10, 2021) were used. The method of equal inter-
vals was used for comparative analysis of images. This allowed using GIS ArcGIS
to make thematic maps of images with the allocation of gradations: very low, low,
average, above average, high value.

Results. Field soil surveys were carried out on the territory of CJSC Mirny
farm in Kochenevsky district of Novosibirsk Region. Using SAGA geoinformation
system the space image was atmospherically corrected and spatially referenced,
NDVI, OSAVI, TSAVI, EVI2 raster maps were compiled. Geoinformation analysis
of the large-scale 1:1000 soil map and raster EVI maps revealed that OSAVI allows
to establish spatial boundaries between the main types of soils of automorphic,
half-hydromorphic and hydromorphic moisture regimes. Very low values of VI are
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typical for the soils of hydromorphic humidification regime, formed near small
lakes, along the banks of the Sharikh river.

Very low values of UI have objects of hydrography, marsh peaty, meadow-marsh
humus soils, marshy and peated marshes, marsh solonchaks, marsh solonchaks, formed
in lowered areas of relief with depth of groundwater occurrence less than 0.5 m.

Ploughed ordinary chernozems, deposited in the upper and middle part of the
gentle slope, have low values of WP. These are soils of automorphous moisture
regime with depth of groundwater occurrence more than 6 m.

Average and above average values are characteristic of gray forest saltwort
soils under woody vegetation, as well as meadow-chernozem soils under mead-
ow vegetation in the lower part of the gentle slope with groundwater occurrence
depth from 3 to 4 m. High WI values were obtained for meadow soils with dense
grass cover. Wetting conditions of soils, location in the relief, and vegetation type
significantly influence VI values. The obtained VV values can be used at the stage
of training data preparation in the form of reference classes for basic soil types
required for automatic image recognition.

Keywords: digital soil mapping, geographic (geoinformation) information sys-
tems, space images, vegetation indices, agriculture
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OCHOBHBIM HCTOYHHKOM TOJIyYCHHS MPOCTPAHCTBECHHONW MH(OpMAINU O
TIOYBEHHBIX PECYpCax CIIy’KaT KOCMUYECKHE CHIMKH CPEIHETO IPOCTPAHCTBEH-
HOTO pa3penienus. PaznoBpeMeHHbIe KocMuYeckrue CHUMKH ciryTHrIKa MODIS
WCTIONB3YIOTCS JUISI MOHUTOPUHTA 3eMeJhb [ 7-8], MpOTrHO3UPOBaHUS YPOKaHO-
ctu KyasTyp [19, 20].

[IpuMeHeHne CHUMKOB HCKYCCTBEHHBIX cllyTHHKOB Landsat-7 u Landsat-8
MO3BOJISIET C OOJIee BHICOKOH TOYHOCTBIO M ACTAIILHOCTBIO PACIO3HABATH 00b-
eKTHl MecTHOCTH [15, 22]. HoBbIE BO3MOKHOCTH AJISI TIOYBEHHOTO KapTOTpa-
(UpOBaHMS OTPBIINCH C IOSBICHHEM MEPBBIX KOMMEPYECKHX CITyTHHKOB
WorldView-2 u WorldView-3 (DigitalGlobe, Longmont, CO, USA). [lanHbie
WorldView-2 0651a1a10T BBICOKHM IIPOCTPAHCTBEHHBIM paspemicauem (0,46 M B
MTAaHXPOMATHYIECKOM Jirarna3oHe u 1,84 M B BOCbMH CIIEKTPaIbHBIX INANa30Hax)
[24]. OnHako CyIIeCTBEHHBIM OTPAHUYEHUEM IIMPOKO MPUMEHEHHS] CHUMKOB
ciytHukoB WorldView-2 u WorldView-3 siBnsieTcst UX BBICOKasi KOMMEpYecKast
CTOMMOCTb.
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B pamxkax nporpammsl «I7100a16HBIH MOHUTOPHHT O€301IACHOCTH OKpPYXkKa-
romeit cpens (The Global Monitoring for Environment and Security, GMES)
peanm3oBasbl cyTHHKH Sentinel 1,2, 3,5, 6. KocMudeckiie CHUMKH CITy THHKA
Sentielel-2A pactipocTpaHsOTCsI CBOOOTHO, XapaKTEPU3YFOTCS OOJIBIIIM TEp-
PUTOPHAIIEHBIM OXBAaTOM, IEPUOANIHOCTHIO, BRICOKMM MPOCTPAHCTBEHHBIM (10
M, 20 M, 60 M) T pagnoMeTpruIecKuM paspemreHueM (12 out/mukcens). Hamm-
YHe TPUHAALATH CIIEKTPaIbHBIX KaHaJI0B 00eCIIeunBaeT BO3MOXXHOCTHU aHAIIH-
3a ¥ KaprorpadupoBaHusl TOYBEHHBIX, BOJIHBIX, 3eMEJIbHBIX H UHBIX PECYPCOB
Ha OCHOBE KapT BereTannoHHBIX nHAekcoB (BU) [12, 23, 25]. [lanHble a’po-
(hOTOCHEMKH MECTHOCTH C MOMOIIIBIO YIIPABISIEMOTO OECIIIIOTHOTO JIETATENb-
HOTO anrapara paccCMaTpHBaIOTCs B Ka4ecTBe OoJiee JeNIeBOi U OnepaTHBHON
QJIbTEPHATUBBI UCIIOIBb30BAHHS CITY THUKOBBIX JIOPOTOCTOSIIMX JaHHBIX KOCMH-
YecKOH ChEMKH ISl KapTorpadupoBaHust 3eMeJb U T0YB, PA3BUTHS «YMHOTO
semnenenus» [1, 2, 10, 17, 18].

W3BecTHBI pa3inyHble MHIEKCHI BEreTally, MoJ0upacMble dIMITUpUIC-
CKHM ITyTEM Ha OCHOBE M3Y4EHHS CIIEKTPaJIbHON OTpPakaTeIbHON CcIIoco0-
HOCTH TI0YB, PACTHTEIBHBIX COOOIIECTB M NMPUPOAHO-TEPPUTOPHUATBLHBIX
KOMILIEKCOB [3-6, 11, 16, 21, 26]. B OonbIIUHCTBE CITy4aeB I UX BBIYHC-
JICHUS UCTIONB3YIOT [BA yYaCTKa JIEKTPOMAarHUTHOTO CIIEKTPAIbHOIO JHa-
Ma30Ha: KPAcHYyI0 U OIMKHIOI MH(PAKpacHyIo 30HEL. B mpenenax kpacHon
30HBI CIIEKTPAIBLHOTO JIMana3oHa MPUXOAUTCS MAKCUMYM ITOTJIOIIEHHUS COJI-
HeuHOU pamuanuu xsopoduaiom [3,13]. bankHO0 HHGPAKPACHYIO 30HY
CBSI3BIBAIOT C MAKCHMAJIbHBIM OTPAXCHUEM YHEPTHH KIETOTHOH CTPYKTYPOi
JIUCTOBOM MOBEPXHOCTH pacTeHUH. DOTOCHHTETHYECKAsI aKTHBHOCTD OIpe-
JensieT Oosiee HU3Koe 3HaYeHNE K03 (QUIIMEHTOB OTpayKeHUsI B KPACHOH 30HE
JIEKTPOMArHUTHOTO CIIEKTPa M yBEIWUCHHUIO 3HAUCHUH B OnnxHEH nHppa-
KpacHo# [9, 14, 16, 26].

Lean padoThl — aHAJIN3 BEreTallMOHHBIX WHIEKCOB JUIsl HU(PPOBOTO MOY-
BEHHOTO KapTorpapoBaHus Ha OCHOBE KOCMUYECKUX CHUMKOB Sentielel-2 A.

MarepuaJjbl M MeTOAbI

HWccnenoBanus BBIMOMHEHBI HA TeppuTopun Xo3siictBa 3A0 «MupHhsiit» Ko-
YyeHeBCKoro paiiona HoBocnbupckoii obmactu. B penbede Ha cmaboBomHICTON
paBHHHE ¢ a0COTFOTHBIMU BbIcOTaMu OT 60 10 185 M, BRIACIISFOTCS 9pO3NOHHEBIC
¢dopmsl penbeda Broas 6eperos p. Yuk u [lapuxa.

B pabore ncnonb3oBan kocMudeckuii cHumMok Sentinel-2A (10 mast 2021
I.) HIMEIOIINI TPUHAIATh CIIEKTPAIbHBIX KaHAJIOB BHAMMOTO, KPacCHOTO,
nH(ppaKpacHOTo auarna3oHoB, a Takke kaHaibl VNIR u SWIR. Brruncie-
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Hbl BU mupoko npuMeHsieMble Uik KapTorpadupoBaHus PACTUTEIbHOCTHU:
HOpPMaJIM30BaHHBI OTHOCUTEIbHBIA BereTanmoHHbIi nHaekce (Normalized
Difference Vegetation Index, NDVI) [22, 26], onTUMHU3UPOBaHHKIN WH-
JIEKC PacCTUTEIBHOCTU ¢ mompaBkoil Ha mouBy (Optimized Soil-Adjusted
Vegetation Index, OSAVI) [21], npeoOpa3oBaHHbIH BEreTallMOHHBINA HWH-
nekc ¢ monpaskoit Ha mouBy (Tranformed Soil-Adjusted Vegetation Index,
TSAVI) [4], ynyutnennsiii BeretannoHHbii waaekc (Enhanced vegetation
index2, EVI2) [20].

Pe3ysbTarsl padoThl

Ha teppuropuio rccienoBaHuil ¢ MOMOIIBIO OECITMIIOTHOTO JIETaTeIbHO-
ro anmapara Oblia BBIITOJIHEHA a3pO(OTOChEMKA MECTHOCTH, B PE3YJIbTaTe KO-
TOpOH cocTaBlieH KpymHoMacmTabHbIH opTodorormian 1:1000. B pesynsrare
TIOJIEBBIX TIOYBEHHBIX 00Cie0BaHUH Oblila cOCTaBlIeHa KpyITHOMacIITaOHas
nouBeHHas kapta ¢ nomornipio ['MC ArcGIS (puc. 1, Tabm. 1) [1].

Meters
| 0~400 800 1200 1600 2000 2400

Puc. 1. [TouBeHHBIE KOHTYPBI HA TEPPUTOPUH TECTOBOIO yuacTKa
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Tabnuya.
IMouBsl, pacnpocTpaHeHHBbIe HA TEPPHTOPHH TECTOBOTO YIACTKA
Homep
Ha KapTe HanmenoBaHue nouBs!
1 YepHo3eMbl 00BIKHOBEHHBIE CPEHEMOIIHBIC MAJIO- H CPEAHETYMYCHBIC B
KOMIIIEKCE C CEPBIMHU JIECHBIMH OCONOAETBIMU 10 25%
2 YepHOo3eMbl 0OBIKHOBEHHbIE CPEIHEMOLIHBIE CPEAHEI'YMYCHBIC
3 JIyroBo-4epHO3EMHBIE CPEIHEMOIIIHBIC CPEAHEIYMYCHBIE
4 JIyroBo-4epHO3EMHBIE CPEJIHEMOIIHBIE CPETHEIYMYCHBIE CJIa00CMBITHIC
5 JlyroBo-4epHO3eMHBIE MAJIOMOIIHBIE CPETHETYMYCHBIE CI1a00CMBIThIE
6 JlyroBble 0coi0/iesIbIe MaJIOMOIIHBIE CPETHEIYMYCHBIC
7 UepHO3eMHO-JIyTOBBIE COJIOHYAKOBATHIC MaJIOMOITHEIE CPEAHETYMYCHBIS
8 JIyroBble COJIOHYAKOBBIC MaJIOMOIIHBIC CPEIHETYMYCHBIC
9 JIyroBble COJIOHYAKOBBIC MaJOMOII[HBIC MAJIOTYMYCHBIC
10 BonoTHble HU3MHHBIE TOP(DSHUCTO-TIICEBbIC
11 JIyroBo-00JI0THBIE NTEPETHOWHBIE
12 Cononu 3a00704EHHbIE
13 Cosonu oTophoBaHHbBIC
14 CoJ10H4aKOBO-00JIOTHBIE
15 CosoH4aku OOJIOTHBIE
16 CBeTi10-cepble JECHBIE 0COI0EINbIE
16 Cepsle JecHBIe 0COIO/ETbIe MAJTOMOIIHBIE

Brimonaena nudpoBast 06paboTka KOCMHYECKOTO CHUMKA C ITOMOIIBIO
I'C SAGA Bxirouaromiasi reOMeTpUUYECKUE, PaANOMETPUUECKHUE U SIPKOCT-
Hble npeoOpazoBanms. [eomeTprueckue nMpeoOpa3oBaHus MPeIyCMaTPUBAIOT
reorpaUIecKyr0 MPHUBSI3KY U TpaHC(HOPMUPOBAHHE KOCMHYECKOTO CHUMKA.
Pannomerpuyeckue onepanuy NO3BOIMIN BOCCTAHOBUTH MPOITYIIIEHHBIE MTHK-
Cellbl, a TAKIKE YCTPAHUTh BIHUsHUE arMocdephl. SIpkocTHBIE Ipeodpa3oBaHus
MIPOM3BE/ICHEI C IIETIBI0 YBEINICHHUS KOHTPACTHOCTH H300pakeHUH, CHHTE3UPO-
BaHUI [IBETHBIX H300pa’KCHUI U TPUBEACHUS CIICKTPAIBFHBIX KAHAIOB K SAHHO-
MY ITPOCTPAHCTBEHHOMY pa3pelieHuo. {Jisi cpaBHUTEILHOTO aHAIM3a CO3aHbl
TeMaTH4ecKue KapThl (puc. 2) U moily4yeHsl nokasarenu BU (tabm. 2).

B pesynerare reonH(popMainoHHOTO aHAIH3a KPYITHOMACIITAOHOH TOYBEH-
HOM KapThl ¥ pacTpoBeIX kapT BU BeIsiBieHO, uTo npumenenue OSAVI no3so-
JIIeT 60nee JCTAJIBHO BBIABUTDH I'PAHULIBI MCKAY TUIIAMU IMOYB B CPABHEHUU C
NDVI, EVI2, TSAVI. Ouens nuskue 3Hauenus BU OSAVI numeror 0ObeKTHI
ruaporpaduu, 60I0THBIE HU3UHHBIE TOPQSHUCTO-TJIEEBBIC U JTYTOBO-O0JIOTHEIE
MePErHOMHbIC TOYBBI, 3aJIeTal0IINe B HAnOOoIee MOHMKEHHBIX (popMax pesbe-
(a y pexu win BOIM3M 3a00JI0YEHHBIX 03€p C TIIyOMHOI 3ajeTaHusI TPYHTOBBIX
Boja MeHee 0,5 M.
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Tabnuya 2.
BereTauHOHHbIe NHIAEKCHI
HMrzexe NDVI OSAVI TSAVI EVI2
Bereranuu

Oucn, ot -0,1 10 0,05 |or -0,04 10 0,05 | 0T 0,06 110 0,09 | 0T -0,02 10 0,03

HH3KOE

Husxkoe ot 0,05 n0 0,21 | ot 0,05 mo 0,14 | ot 0,09 no 0,12 | ot 0,03 g0 0,09

Cpennee ot 0,21 10 0,36 |or 0,14 1o 0,23 |ot 0,12 o 0,15 | ot 0,09 no 0,15

Boime o1 0,36 10 0,51 |01 0,23 10 0,33 | o1 0,15 10 0,18 |01 0,15 110 0,20

CpeTHETO

Bricokoe Ot 0,51 10 0,66 | ot 0,33 10 0,42 |or 0,18 m0 0,21 | ot 0,20 10 0,26

NDVI

TSAVI

OSAVI

EVI2

Puc. 2. KapTer nHAEKCOB BereTanuy (Bl - 04eHb HU3KOe, BN - HU3KOE,
B - cpeJHee, B9 - BBINIE CPEJHETo, BNl - BRICOKOE 3HAUCHHE)

Huskue 3nauenus unaaexkcoB Bereranuu OSAVI momydeHbl A1 OTPBITHIX
YUYaCTKOB, CBEKEBCIIAXaHHBIX YEPHO3EMOB OOBIKHOBEHHBIX U Y€PHO3EMOB OOBIK-
HOBEHHBIX B KOMIIJICKCE C CEPBIMU JIECHBIMH OCOIOICITIBIMHE 110 25%, Ha 3aHATHIX
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pacTUTEIbHBIM TOKPOBOM. DTH MOYBBI C(hOPMUPOBAHBI B BEPXHEH 4acTH I110J10-
TOTO CKJIOHA C TTyOMHOM 3aIeraHus rpyHTOBBIX BOL Oosee 6 M. IIpocTpancTBeH-
HOE pa3perIeHne KOCMUIEeCKOT0 CHUMKA HE TI03BOJISIET BBIICITUTH MUKPO(POPMBI
penbeda. OmHAKO B MPOIECCE OBEPICHHOTO HAIOXKEHUS KPYITHOMACIITAOHOM
MOYBEHHOM KapThl ¥ KapThl OSAVI, uTo 3HaUeHHS UHICKCOB YBEIMUUBAIOTCS B
TIOKOWMHE CTOKA M Ha YYacTKe, erie He 00paboTaHHOM OT CTepHH (Ha puc. 1 mo-
Ka3aH B BUJe npsaMoyronbHuka). Cpennue 3HaueHuss BU OSAVI nomyuens! s
CEPBIX JIECHBIX OCOJIOIETBIX, TyTOBO-UEPHO3EMHBIX HECMBITHIX U CITa00CMBITHIX
o4B. BeImie cpeaHero 3Ha4eHUS IMEIOT YepHO3EMHO-TYTOBBIE COJIOHYaKOBAaThIe
noyBsl. Beicokue 3Hauenust BU OSAVI BerurcieHs! JU1sl TyrOBbIX [10YB.

3aki04yeHue

VYcnoBust yBinaKHEHHs! M0YB, 3aJieTaHUE B peibede, THIT pacTUTEIbHOCTH
CylecTBeHHO BiusOT Ha 3HaueHust BU. Mnneke Bereranuun OSAVI no3sossier
OoJiee eTaNbHO BBISIBUTH MPAHHUIIBI MEXK/Ty THITAMH ITOYB B cpaBHeHNH ¢ NDVI,
EVI2, TSAVI. Jlanpueiimme uccienoBaHns HAapaBICHBl Ha pa3paboTKy 3Ta-
JIOHOB KJIaCCOB 10 OCHOBHBIM THUIAM IOYB JJI1 BO3MOKHOCTH aBTOMAaTU3UPO-
BaHHOTO PacIiO3HaBaHMsI KOCMUYECKUX CHUMKOB U KapTorpadgupoBaHusl MOYB.
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