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OCHOBHbIe CneKTpanbHble KaHarbl ONTUKO-3JIEKTPOHHOM
annapatypbl KA 133 n BO3MOXHO€e NpUMeHeHne Norfly4eHHON B HUX
uHd¢popmaLumn

HanmeHoBaHuMe cnekTpanbHOro KaHasna (Pycckum / aHrnmMnucKnn)

O603Ha4YeHue CneKTpanbLHOro KaHana B AOKyMeHTauuu OnuHbl BONH CNeKTparibHOro KaHana,
MKM (pm)

Buanmbin cuHnn / Blue (violet) band 0, BO 0,42-0,55

NMony4yaemble AaHHblIe UCNONbL3YHOTCA ANA OKeaHorpadu4yeCcKux NPUIoXKeHUn n npoBeaeHUs
aTMocepHbIX KoppeKkuun AaHHbIX 33, B YaCTHOCTMU, NPU BbIYUCIIEHUUN HEKOTOPbLIX MHOEKCOB
03€eyIeHEeHHOCTH

Buanmbin cuHum / Blue band1, B1 0,45-0,52

30Ha npegHa3Ha4vYeHa ansa orobpaxeHus nodepexunn, 6aTumeTpun, HaHocoB; andccdepeHunaummn

rPYHTa OT PacTUTENbLHOCTU U IMCTBEHHOM OT XBOWHOM (hriopbl, KapTorpacgupoBaHusi TUMNOB
neca,

OOHapyXeHNA NCKYCCTBEHHbIX coopyXeHMi. OHa MeHee NoAXOAUT AJisl OLLEeHOK Beretauum u
N3yyeHus

XBOMHbIX riecoB. B He BNosiHe xopoLwo pparMeHTUPYHTCA CTPYKTYPHbIE FOpHble NopoAabl
(Hanpumep,

CnaHubI, (*)OC(*)3TI:>I, 3BOMNOPUTDLI, 3BOI10paTbI), CUJIbHO pacceunBaroLimne CUHUU CBET B 3TON 30HE
n

MHOrAa — B 30He 2, T. €. B BUANMOM 3€eJyIeHOM.
ATmocdepHble 3chpchekTbl OCHOBHOM BKNag BHOCAT B BUAMMOM YacTu cnekTpa — 6onee 70%
paccesHHOro usny4eHusi NPUXoamMTCA MMEeHHO Ha 30HY cnekTpa band1



OCHOBHbIe CneKTpanbHble KaHarbl ONTUKO-3JIEKTPOHHOM
annapatypbl KA 133 n BO3MOXHO€e NpUMeHeHne Norfly4eHHON B HUX
uHd¢popmaLumn

Buaumbin 3eneHbin / Green band2, B2 0,52-0,60

30Ha COOTBETCTBYET MaKCUMaribHOMYy KO3 punumeHTy oTpaxeHus
3eneHoun (3gopoBomn)

pacTUTeNnbHOCTU U UCNOSb3yeTCs ANA Takcauuun neca. Takxe
ncnonb3yeTcsa AN naeHTUdg-nKauum NCKYCCTBeHHbIX OOBHLEKTOB
MEeCTHOCTM U COCTaBNEeHUS KapT KOHUEeHTpauum HAaHOCOB U OCaaKOB B
MYTHbIX Bogax. OHa nyJwe nogxoauT ANs BbIABNEHUA FOPHbIX NOpoA
GoraTbiX 2-X arieHTHbIM (3aKUCHbIM) XXeJrlie30M No CPaBHEHUIO C 3-X
BasieHTHbIM.

Buaumbin KpacHbin / Red band3, B3 0,63-0,69

30Ha HYXHa AJifl TOro, YToobI pa3nMyaTb MHOXECTBO pa3HOBUAHOCTEN
pacTeHMN, TaK KaK CoOAep>XUT Nosiocy nornoweHus xnopodunna.
CmMelleHUue 3ToM NosocChkl MO CNEKTPY MOXET NPUMEHATLCA AN
onpepnernieHUs BUOOBOIro COCTaBa pacTeHUU. Takke, OHa UCNOSNb3yeTcs
Ans onpeaeneHns rpaHuL, No4YB U reoniorM4eckoro OKOHTypMUBaHUS
(3anexen, pyaHoro tena, HePTAHbIX NOSien), NCKYCCTBEHHbIX
o0bekToB. OHa Oonee npeanoYTUTENbHA ANA FOPHbLIX NOPOA U NOYB,
ooraTbIX XXene3om, 0CO6eHHO 3-X BafNeHTHbIM



OCHOBHbIe CneKTpanbHble KaHarbl ONTUKO-3JIEKTPOHHOM
annapatypbl KA 133 n BO3MOXHO€e NpUMeHeHne Norfly4eHHON B HUX
uHd¢popmaLumn

BnvxxHun nHppakpacHbin / Near InfraRed band4, B4, NIR 0,76-0,90
30Ha 0COOEHHO YyBCTBUTESIbHA K KONTMYeCTBY BeretaumMoHHOM 6MomMaccehl,
npeacraBrieHHOW CHATOM cUueHe. ATO Nosie3HO ANnA naeHTudpmnkaumm

CeJIbCKOXO3AAMCTBEHHbIX MOYB / KyNnbTYp, OLLeHKU YPOXXauHOCTH, a
TakKXe AnA onpeneneHus 6eperoBbiX IMHUU BOAHbLIX OOBHLEKTOB Ha

MeCTHOCTH (no

KOHTpacTy BoAbl / rpyHTa). MakcCUMyM MHTEHCUBHOCTU U3NTy4YeHuUs
xrnopodunsa ot 340pOBON PaCTUTESIbLHOCTU NOJlyYyaeTcs B
XapaKTepUCTUKE «KPACHOM rpaHnLbl» MO pa3HuLUe Mexay curHanamvu B

3 U 4 30HaxX cnekTpa.
PacTutenbHOCTb, 3arpsisHeHHast HepTenpoayKTaMun, MOXXeT TaKxXe
nokasaTb U3MepuMoOe CMeLLeHMe Ha «KpacHOMU rpaHuue». B otcytcTBue
pacTUTEeNbHOCTU COOTHOLLEHME CUITHaANoB B Anana3oHe ¢ 1 no 5 KaHanbl
nokKa3biBaeT OTHOLUEeHUEe coaepXXaHnUA B rOPHbIX Nopoaax U MUHepanax

2-X BaJZIeHTHOIO Xerie3a K 3-X BaJieHTHOMY



OCHOBHbIe CneKTpanbHble KaHarbl ONTUKO-3JIEKTPOHHOM
annapatypbl KA 133 n BO3MOXHO€e NpUMeHeHne Norfly4eHHON B HUX
uHd¢popmaLumn

KopoTkoBonHoBbIU UH(ppaKpacHbIU/Short Wave Infrared
(Middle

InfraRed) band5, B5, SW IR, MIR 1,55-1,75

30Ha YyBCTBUTENbHA K CoOaepKaHuIo Boabl B
pacTUTENbHOCTU N NO4YBaXx, OLleHKa KOTOPOro fiBnsieTcs
Nofie3HoOn B CTaAMM NNOOAOHOLLEHUA U3YYEeHUs 3aCy XU n
nccriegoBaHuMn 340poBbsA pacTeHUn. BelecTBo,
cogepxallee Boay, AAaeT CUrHasn HMXxe, YeM Cyxom
mMaTtepuan.

Ha yyacTtkax cBOOOAHbLIX OT PacCTUTENIbHOCTU B JAHHOM
Anana3oHe cnekTpa anddepeHUMpyroTCA
COOTBETCTBYHOLLUME pa3NnYHble OKCUAbI Xerle3a,
coaepXKawmecs B nopoaax n noyBax, U ooObIYHO B HEU
OTJZINYHO OTOOpPaXKaKTCH BbIBETPEHHbIE NrOPHbIe NOPOoAbI.

JTa 30Ha — 04HA U3 HEMHOIUX, B KOTOPON MOXXHO
anddepeHumnpoBaTb ob6faka oT cHera u nbaa (HU3KUn
CUrHasn — oT CHera, UHTEHCUBHbIU — OT 0ONaKoB)



OCHOBHbIe creKkTpanbHble KaHanbl ONTUKO-3JIEKTPOHHOM
annapatypbl KA 133 n BO3MOXHO€e NpUMeHeHne Norfly4eHHON B HUX
uHd¢popmaLumn

TennoBou nHppakpacHbIN band 6, B6 TIR 10,40-12,50

Tennosou UK yyacTok, ucnonb3lyembin Oona onpeneneHus
TemMnepaTtypbl noacTUaroLen NOBEePXHOCTMH,

WHTEHCUBHOCTMU TEeNJI0Tbl 00 bLEKTOB. ATa 30Ha NpeAHa3Ha4YeHa ans
OLLEeHOK YPOXXaf «Ha KOPHIO»

oOHapyXeHUsi U aHanu3a Harpy3oK Ha pacTUTEeNIbHOCTb,
NPUMEeHeHUs1 UHCeKTULUAOB, U ANA onpeaeneHusi TennoBoro
3arpsisHeHus.

MoxeT TaKke NCnosib30BaTbCA, YTOObI OOHaApYXUBaTb
reotepmMaribHyr aKTUBHOCTb.

MpeanoyTuTenbHee AnNs OTOOpPaXXeHUst TeMHbIX
nopoaooo6pa3yoLmX MUHEpParioB ¢ BbICOKOM NIIOTHOCTLIO



OCHOBHbIe creKkTpanbHble KaHanbl ONTUKO-3JIEKTPOHHOM
annapatypbl KA 133 n BO3MOXXHOE NpUMeHeHne Norly4eHHON B HUX
UHcpopmauuun

KopoTkoBonHoBbLIM MHpakpacHbIU / Middle
InfraRed

band 7, B7, MIR 2,08-2,35

30Ha BaXHa A5ns BbloeneHns TMnoB
reoriorn4yeckux nopon. OHa Obiria otobpaHa us-
3a Hanu4usa noTeHUMana ang Toro, YToobLI
pa3nn4yaTtb ropHbie nopoabl, U3BMEHEHHbIe
rmgporepmaribHble 30HbI U

ANs Apyrux uccnegoBaHUm B Lienax
reonioropasBeKu.

B AaHHON 30He cnekTpa 6boraTtbie KpeMHUeMm
MaTepuanbl, Nbifib B BO3AyXe U OrofieHHbIe
NOYBbIl YaCTO AAlOT OTHOCUTESIbHO BbICOKUM
cUrHarn.

L2OHA RAWHA NNd RRIAAAACHKUG FrDAHUII IOUR 2



[TpumeyvaHue.

CnekTparbHble KaHanbl (30HbI) A1 ONTUKO3NEKTPOHHOW
annapartypbl TM, MSS Landsat, XS Spot, AVHRR NOAA u
HEKOTOpPbLIE Apyrne MMeIOT UHble 0603HaYEHUS U
HymMepauuio.

OTaenbHble Tabnuubl COOTBETCTBUA KaHATOB MMELOTCH,
Hanpumep,

B [1] n [5].



OToOpaxeHue U OCHOBHOE NpuMeHeHue AaHHbIX [133, 06paboTaHHbIX C
npUMeHeHnemM 4aHHON KOMOMHaUun nHcpopmaLmm cnekTpanbHbIX KAHANoB
annapartypbl
3-2-1 Buanmble KpacHbIn / red, band 3 — 3eneHbIn / green, band 2 — cuHui / blue, band 1

OTO KOMMNO3MUUS «HaTypanbHbIX» LLBETOB NogobHas useTHon dooTtorpadun. NockosnbKy B
Heu UCNosib3YyHTCA NOSI0Chl BUANMOW YacTu CrekTpa, ToO 06bEeKTbl MECTHOCTM Nocre
Takon 06paboTKn BbIrMSAAT MOYTU €CTECTBEHHO AS151 YHENOBEYECKOro 3pEHUSI.

[Mpwn aTOM 300pOBasi PpaCTUTENBLHOCTL BU3yanu3npyeTcs 3efieHbIM, HegaBHO YopaHHbIe
NosIsi — 0O4eHb CBETIIble, HE340POBast PaCTUTENBHOCTb — OT XEeNTON 40 KOPUYHEBOW,
aoporu — cepble, beperoBble NMMHUN — beneckle. OBNavYHOCTb U CHer — Benble n
NpakTuyeckn He gudpdepeHUMpyoTCA.

[aHHas kKomMbuHaLumMsa XopoLLo oTobpaXkaeT pacnpocTpaHeHNEe BOAbl U NPUMEHSIETCA OIS
BaTMMEeTpUYECKOro kaptorpadmpoBaHMsa MENKOBOAMI, NoKanmMsaumm HaHOCOB
OCafo4HbIX NOPO4, CeAUMEHTALMOHHOIO aHanmsa, N3y4eHust ropoAacKUX TEPPUTOPUI U

apyrnx

aHTPONOreHHbIX 06bEKTOB. BbIpyOKM NecoB 1 TeppmuTopumn CO CKYLHOWN (peaKon)
PacTUTENbHOCTLIO HE TaK XOPOLLO ODHapyXMBaKOTCA Kak Npyn KOMOUHaLUUSIX KaHanoB
4-5-1 nnn 4-3-2. Takke 3aMedeHo, YTo Npu KoMbMHaLmn 3-2-1 BUAbI pacTUTENbHOCTH
ondopepeHUMpPYHOTCS XYXKe, YeM Npu KoMbuHaumn 4-5-1, a MENKOBOALE M MOYBHbI,
FPYHTbI — Xy>Ke YeM npu KomomnHaumm 7-5-3.

Kpome npoyero, gaHHaa KOMOMHaLUUs ncnosnb3yeTcs ansi NepBUYHOIO NPOCMoTpa
MaTepuarnoB CbeMKU, NOKasa HecrneumannucTam B CyTHUKOBbIX AaHHbIX U
BU3yarbHOro gewndpnpoBaHmA.



NMPUMEHEHUE OCHOBHbIX KOMBUHALIMU OAHHbIX, MONYYEHHbIX B
CNEKTPAJIIbHbIX KAHAJNTAX CYTHUKOBOW OMNTUKO-3NEKTPOHHOM
AIMNAPATYPbI 133 (SATELLITE BAND COMBINATIONS)

3-2-1 Buaumble KpacHbIu / red, band 3 — 3eneHbIn / green, band 2 — cuHun [ blue, band 1

ATO KOMNO3ULMA «HaTyparibHbIX» LBETOB NoAo6Hasn uBeTHon hotorpadun.
MocKonbKy B HEW UCMONb3YHOTCS MNOSIOCHI BUAMMOMW YacTy CNEeKTPa, TO OO BHLEKThI
MECTHOCTMU Nocrie TaKon o6paboTKM BbIrMAAAT NOYTU €CTEeCTBEHHO ANs
yerioBevyeckoro 3peHus. lNpu aTom 3gopoBas pacTUTENIbHOCTb BU3yarnn3npyeTca
3erieHbIM, HegaBHO yOpaHHbIe NoJsisi — 0OYeHb CBeTIble, He340poBas
pacTUTENbHOCTb — OT XXeJITON O KOPUYHEBOU, AOPOIrU — cepble, beperoBble
NUHUK - 6enecsble.

O6na4yHoOCTb U CHer — 6enble U NpakTu4yecku He ancpdepeHUUpPYHOTCA.

HNaHHas KoMOMHauUA XOpoLLO oTOOpaKaeT pacnpocTpaHeHne BoAbl U NPUMEHSETCS
Ana 6atumeTpuyeckoro KaprtorpadupoBaHua MeNKOBOAUN, SIOKanmsaumm
HaHOCOB OCafl0UYHbIX NOpoA, CeANMMEHTALMOHHOIO aHann3a, usy4yeHus
ropoACKNUX TEPPUTOPUN U APYTrUxX

aHTpOMNoreHHbIX 06bEKTOB. BbIpyOKM riecoB U TEPPUTOPUM CO CKYAHOM (peaKon)
pacTUTernb-HOCTbIO HE TaK XOPOLLO OOHapYXMBaKOTCA KaK NPU KOMOMHaLMAX
KaHanosB 4-5-1 unu 4-3-2. Takke 3amMe4eHo, YTO Npu KOMOUHaLumn 3-2-1 BUAbI
pactutenbHocTU And e peHUUPYOTCS XyXKe, YeM Npu KOoMOMHauum 4-5-1, a
MeNKOBOAbE MU NOYBbI, FPYHTbI — XYXXe 4YeM npu KoMouHauumm 7-5-3.

Kpome npoyero, AaHHas KOMOUHaLMA UCNOSb3YyeTCs ANsl NepBUYHOIo NpocMoTpa
MaTepuanoB CbeMKU, NoKa3a Hecneyuanuctam B CNYTHUKOBbLIX AaHHbIX U
BU3yanbHOro gewwund-pupoBaHus.



NMPUMEHEHUE OCHOBHbIX KOMBMHALUWUW OAHHBIX,
NMONYYEHHbIX B CNEKTPANbHbIX KAHAJTAX CMTYTHUKOBOM
ONTUKO-3NIEKTPOHHOW AMMAPATYPbI [133 (SATELLITE BAND
COMBINATIONS)

47372 bnvxxHumn UK / near infrared, band 4 Buanmbie

KpacHbIN / red, band 3 3eneHbIu / green, band 2

CtaHpapTHas KOMOMHaUMSA, NPU KOTOPOU cO3aeTCA KOMNO3ULUA
«UCKyCCTBEeHHbIe LBeTa» (false color), korga gaHHble MHPaKpacHOro
KaHana otoopaxaroTcst KpacHou rammom. lNpu 3Tom pacTUTENbHOCTb
oToOpaxaeTcs B OTTEHKaX KpacHOro uBeTa, ropoAckue pamoHbl — B
CUHeronyobIX, a NoYBbI (FPYHTbI) — BaApbUPYHOTCA OT TEMHO A0
CBEeTNOKOpUYHEeBOro uBeTa. Jlea, cHer n obnaka nposABNATCA TOHaAMMU
Genoro unu ceetnoronyo6oro uBeTa (nea n obnaka no Kpasam). flaHHas
KOMMNO3ULUA MOXET UCMOSIb30BaTbCA AJIA MHOIMX nNpunoxeHun. OHa
noriesHa Ay U3y4eHUs pacTUTEeNbHOCTU Ha pa3HbIX CTaaUsX
co3peBaHusl ypoxas C/X KynbsTyp, yBNnaXXHeHHOCTHU (ApeHaxa) no4s,
rpyHTa. XBOMHbIE NOPOAbI MPOABNAITCA 60rnee TEMHO KpaCHbLIMU U
KOPpUYHEBbIMM TOHaAMU, YeM NMOpoAbl AepeBbEB C TBepAoMn
ApeBecnHon. Kak npaBuno, HacblWeHHbIe KpaCcHble OTTEeHKHU
yKa3bIBalOT Ha LUNWPOKUM JIUCT n/nnm donee 3gopoByro
pPacTUTENbHOCTb, B TO BPeMS KaK, MeHee HacCbIWeHHbIN KpaCHbIN
O3Ha4yaeT Hann4ue TpaBbl UNTM CKYAHOU, B TOM YUChe, KYCTapHUKOBOM
pacTutenbHOCTU. [NIOTHO 3anofHeHHble ropoACKUe TeppuTopumn
BU3YyariM3npyrTcsa CUHeronyobiMmu otteHKamu. Npu aTon KoMOMHaUnmn
CMeKTpanbHbIX KAHaNOB OTOOpaXXeHne MeCTHOCTUN aHarlorM4Ho
TpaguLUMOHHOMN MH(PpPaAKPACHON a3pPOCHEMKE



NMPUMEHEHUE OCHOBHbIX KOMBMHALUWUW OAHHBIX,
NMONYYEHHbIX B CNEKTPANbHbIX KAHAJTAX CMTYTHUKOBOM
ONTUKO-3NIEKTPOHHOW AMMAPATYPbI [133 (SATELLITE BAND
COMBINATIONS)

47573 bnuxHuin UK / near infrared, band 4 KOpOTKOBONHOBbLIU MH(PpPaKpacHbIN / MIR,
band 5 BUAUMbIN KpacHbIA / red, band 3

Takass KoMbuHaumsa nHcpopmMauum KpacHoro BUAUMOro ¢ 6rnvxHMm n cpegHum UK
cneKkTparnbHbIMU KaHanamMum oobIYHO UCNONb3yeTCA Af1A aHarnun3a COCTOAHUSA
pPacTUTENbHOCTU U MOBEPXHOCTHbLIX FOPHbLIX MOPOA.

OHa paeT BO3MOXHOCTU HausnyuLlero pacno3HaBaHUA Pa3fiM4yHbIX BUAOB
pacTutenbHOCTU. Takke OHa NO3BOsIeT Nlyu4lle onpeaensaTb rpaHULbI 3eMnu U
BOAbl U NOKa3bIiBaeT TaKyo AeTaNibHOCTb, KOTOPY TPYAHO NOSyYUThL B
BUOMMOM AuanasoHe.

To4yHOCTbL onpeaeneHnsa BHYTPEHHUX BOAOEMOB U NPOTOK TeM Bblille, YeM O6onbLue
ncnonb3yeTcAa MH(ppakpacHbIX KaHanoB. Kak npaBuso, nony4vaeTcs, YTo
yBnaXXHeHHble NoYBbl BbIMMAAAT TEMHee, YTO 00YCrNoBMNeHOo NornoLweHnem
COJIHEYHOrO MU3Jly4YeHnst BoOAOU B UH(hpaKpacHOM 30He cneKkTpa.

B AaHHOM KOMNO3ULUMKM BUADI PacTUTEesNIbHOCTU U ee COCTOAHUEe BUOANMDbI KakK
Bapuvuaunm oTTeHKoOB U TOHOB KOPU4YHEeBOro, 3eJyieHOro n opaH>xeBoro LuBeToB. OHa
NnoKa3biBaeT pa3finiunsa BJr1aXKHOCTU U NOoJie3Ha ANnA aHarin3a paCTUTesribHOCTMU,
Nno4YB U TPYHTOB



NMPUMEHEHUE OCHOBHbIX KOMBMHALUWUW OAHHBIX,
NMONYYEHHbIX B CNEKTPANbHbIX KAHAJTAX CMTYTHUKOBOM
ONTUKO-3NIEKTPOHHOW AMMAPATYPbI [133 (SATELLITE BAND
COMBINATIONS)

47571 bnwxHnn UK / near infrared, band 4 — nHdppakpacHbin / MIR,
band 5 BuAMMbIU cuHUU / blue, band 1

Takasa komM6uHauunsa nHpopmaLuum, B OCHOBHOM, CIYXUT ANS U3y4eHUs 340POBbS
pacTUTeNnbHOCTU U BOAHbIX 00BHEKTOB. BoAHble 06 EeKTbI NPU ee NPUMEHEHUN
oTobpaxarTcs OTTEHKaMU CMHeronyoon raMmbl B 3aBUCUMOCTMU OT FMYOUHbI,
B3BeCEeM U T. .

3a0poBas pacCTUTESNIbHOCTb NMPOABNAETCA OTTeHKaMM 3eJ1eHOro uBeTta v ot
OpaHXeBOoro 40 KOPUYHEBOro. ApKoronyobiMn OTTEHKaMU MOTYT OToOOpaXkaTbCcA
HeQlaBHO BbIpPYyOsieHHbIE Nleca, a KpaCHOBaTbIMM — BOCCTaHOBMBLUAACA UMK
CKyaHas pactutenbHocTb. [pu atom cpeaHnm UKkaHan noBbiwiaeTt
pa3nMYnMocCcTb CTaAuKn pocTa pacTeHUn u nx ctpeccosB. [laHHasA KOMNO3nUUuAa He
pekomMmeHAayeTcA AN U3YYEeHUSA UCKYCCTBEHHbIX COOPYXXeHUU TUna aopor v
B3J1IeTHOMNOCAaAO4YHbLIX NMOJIOC U ee crieayeT OCTOPOXHO MPUMEHATb B
MHTepnpeTauusax, ocobeHHo, ecrnu cbemMKa Obifia nponsBeaeHa cpa3sy nocrne
BbiNnageHns atTMocepHbIX 0CaaKoB.

B yacTHOCTH, NONe3HO CPaBHUTbL NOATONNEHHbIE TePPUTOPUUN U oGnacTu
N3006paxeHUs1 KpaCHbIX TOHOB, COOTBETCTBYIOLME PACTUTENILHOCTHU, U
COMOCTaBUTb C TeM, KaK OHM NepPEKNMKAIOTCA C COOTBETCTBYOLWMMU OTTEHKaMM B
KOMOMHaLMm 321, YTOObI rapaHTUPOBaThb BEPHYIO MHTepNpeTaLuuio



NMPUMEHEHUE OCHOBHbIX KOMBMHALUWUW OAHHBIX,
NMONYYEHHbIX B CNEKTPANbHbIX KAHAJTAX CMTYTHUKOBOM
ONTUKO-3NIEKTPOHHOW AMMAPATYPbI [133 (SATELLITE BAND
COMBINATIONS)

57473 UHdbpakpacHbiu / MIR, band 5
band 4 BUOAUMBbIN 3erneHbIn / green, band 3

[Nlogo®bHO KoMOUHaUuMm 451, aTa KOMOUMHALMSA cHabXaeT
nonb3oBaTtensa 60bLWMM KONM4YeCcTBOM MHOpMaLMN U
LIBETOBOIO KOHTpAacTa.

3,D,OpOBaF| PaAaCTUTEJIbHOCTb NMPOABIIAETCA APKO3EJIEHBIMIN
OTTEHKaMW, a No4Bbl — PO30BaTOJINI1OBbIMU, CNPEHEBbLIMMA. B
oTrinymne

OT codeTaHus 742, BKIoYaroLLero 7 kaHarn v no3songaroLlero
n3yyaTb reonnorn4eckme siBMeHusi, 3Ta KoOMno3uLus nornesHa
nng

N3y4YeHUs1 PaCTUTENbHOCTU, 3apaKeHns
CENbCKOXO03MCTBEHHLIMY BPEAUTENAMM U LLIMPOKO
MCMNonb3yeTcs B 00nacTy yrnpaBneHus

fieco3arotoBkamMmm U uayHeHus JNieCHbIX coolLlecTB



NMPUMEHEHUE OCHOBHbIX KOMBMHALUWUW OAHHBIX,
NMONYYEHHbIX B CNEKTPANbHbIX KAHAJTAX CMTYTHUKOBOM
ONTUKO-3NIEKTPOHHOW AMMAPATYPbI [133 (SATELLITE BAND
COMBINATIONS)

e 57472 UHdpakpacHbIn / MIR, band 5 OrniMmxHUM
UK / near infrared, band 4 BuanmMbIN 3eneHbin /
green, band 2

* B paHHOM cny4yae co3gaeTcs KOMNo3nuna B
ncesgouBeTax (pseudo color). [Nony4yaemble LBeTa
N300paxeHnss He COOTBETCTBYIOT

HaTypanbHbIM LiBETaM 0O6bEKTOB. B oTaenbHbIX
crny4asix Joporm Moryt otoopaxkaTbCa OTTEHKaAMMU
KpacHOro, Boga — Xenrtoro, a

pacTUTENbHOCTb — cuHero. [laHHble rnocne
TemaTnyeckon obpaboTkm Takke OpMUPYETCS B
ncesgoLBeTax



NMPUMEHEHUE OCHOBHbIX KOMBMHALUWUW OAHHBIX,
NMONYYEHHbIX B CNEKTPANbHbIX KAHAJTAX CMTYTHUKOBOM
ONTUKO-3NIEKTPOHHOW AMMAPATYPbI [133 (SATELLITE BAND
COMBINATIONS)

57471 WHdpakpacHbIn / MIR, band 5 onvxHumn UK / near
infrared, band 4 Buanmbin cuHuu / blue, band 1

KombunHaumns noxoxa Ha 742, 300poBasi pacTUTENbHOCTb
BbIMMAANT APKO3eNeHon, 3a UCKIMHYEHNEM TOrO, YTO OHa
nydule Ans cenbCkoxXo3danCTBEHHOIo aHanunsa
Tepputopum

57371 UHppakpacHbIn / MIR, band 5 BUOAUMbIN KPACHbIN
/ red, band 3 Buanmbin cuHuu / blue, band 1

[aHHasa komOMHaLumsa nokasbiBaeT MOPAONOrmio TEKCTYPbI,
B TO BPEMSI KaK No 731 MO)KHO BbIIBUTb COCTaB FOPHbIX
nopoa



NMPUMEHEHUE OCHOBHbIX KOMBMHALUWUW OAHHBIX,
NMONYYEHHbIX B CNEKTPANbHbIX KAHAJTAX CMTYTHUKOBOM
ONTUKO-3NIEKTPOHHOW AMMAPATYPbI [133 (SATELLITE BAND
COMBINATIONS)

77472 6KopoTKOBOSTHOBbIN MH(ppaKkpacHbIK / MIR, band 7
BUOWMbIN 3eneHbIn / green, band 2

Mpn aaHHOM KOMOMHaL MK n3o6paxeHne BU3yanusnpyetTcs NnogooHbLIM eCTeCTBEHHOMY,
HeCMOTPSA Ha Hanuyme 4acTuu n cmora B atmocdepe. 3aopoBas pacTUTENbHOCTb
OTOOpa3nTCA Kak ApKO3esieHas U MOXeT «yUTU B HacbllWeHue» B Ce30Hbl OypHOro pocra
(cospeBaHus). Jllyra (nactoémwia) nokasbiBalOTCA 3efIeHbIMU, 06nacTn 6eAHbIX NOYB —
pO30BbLIMM OTTEHKaMM, a 06nacTu ¢ peaKon pacTUTENIbHOCTbLIO OpaHXeBbIMU U
KOopu4yHeBbIMU. Cyxasa pacTUTENIbHOCTb BUAHA OpaHXXeBOW, BOAHbIEe NOBEPXHOCTU —
rony6biMu, CMHUMMU. lNMecKkn, NoOYBLI, FPYHTbI U MUHEparibl BU3yanu3vpyrTCcA 60MbLINM
MHOXXeCTBOM LiBETOB. ATa KOMOMHaLMA ynoTpebnseTca Ansa nsyvyeHus
CeNbCKOXO3IMCTBEHHbLIX TEPPUTOPUN, a TaKKe —3abonoUvYeHHbIX 3emenb. Ecnu Ha
N300paKeHMU OKaXKyTCA 30HbI NOXXapoB (OrHU), TO OHU OTOOpPa3ATCA KpaCHbIMU TOHaMu. OHa
ucnonb3yeTca U ANns aHanusa 3apactTaHUsAM U1 He 3apacTaHUs NecoM NopaXXeHHbIX OrHeM
YYacTKOB U Npu ynpaBrieHnn X03MCTBOM Ha BbiropeBLluen MecTHocTU. Fopoack ne pamoHbl
NPOABMAAIOTCA OTTEHKaMu nypnypHoro. Jlyra (nactouiia) nposaBnsAOTCA B CBETII03eNeHbIX
ToHax. CBeTno3eneHble BKpansieHUs BHYTPU ropoAoB yKa3bIBalOT Ha TpaBAHOE NOKpbITUE
3eMnu (Napku, knaaouwa u 1. n.). OT KopnyHeBO3eseHbIX K SIPKO3esieHbIM OTTeHKaMm
BU3yarM3npyroTcs fieCHble TEPPUTOPUM C XBOMHBLIM J1IeCOM, ABNAOLWMMCA 6onee TeMHOM
3e/1eHblo, YeM FIMCTBEHHbIN. Ta KOMMNO3ULIUA UCNOSb3YeTCA U AN reosIoOrm4YecKnx
npunoxeHun. OHa NO3BONAET HaUNy4YLW UM obpa3om pacrnosHaBaTb TUNbI FOPHbLIX NOPOA.
BmecTo band 2 MoxeT ncnonb3oBaTbcs band 1 npy ycnoBuM A0CTaTOYHO BbICOKOrO KayecTBa
uHcpopmauumn.

HaHHY0 KOMOMHaLMIO fy4lle NPUMEHSATb MO pe3yfibTaTaM CbeMKU 3acyLUNMBLIX (6e3BOAHbIX)
TeppuTOpUN N NYCTbiHb. Ha yBRnaXXHeHHbIX NOACTUNAIOLWKNX MOBEPXHOCTSAX LiBETa



NMPUMEHEHUE OCHOBHbIX KOMBMHALUWUW OAHHBIX,
NMONYYEHHbIX B CNEKTPANbHbIX KAHAJTAX CMTYTHUKOBOM
ONTUKO-3NIEKTPOHHOW AMMAPATYPbI [133 (SATELLITE BAND
COMBINATIONS)

77573 KopoTKOBONMHOBbLIU MH(paKkpacHbIU / MIR, band 7 KOPOTKOBOJSTHOBbIN
nHopakpacHbin / MIR, band 5 BUAMMbIN KpacHbIU / red, band 3

Peako ucnonb3syemasa kombuHauus. NpumeHsieTca Ana nonyyeHus
nceBAoHaTypanbHbIX LLBETOB NMPU HEKOTOPLIX ycnoBusx [6]. CornacHo [4], npu
AaHHOW KOMOMHaLUuK nsobpaxeHne BU3yanmsmpyetcs nogoobHbIM
ecTeCTBEeHHOMY U No3BoNnsAeT aHanM3npoBaTb

aTmoccepHyro AbIMKY, COCTOsIHUE B3Becen B aTMmocdepe, ee 3aabIMITIEHHOCTb.
PacTutenbHOCTb NPOABIAETCA B OTTEHKaX TEMHO U CBETJI03ey1IeHOro LBeTa,
yp6aHu3npoBaHHasA MeCTHOCTb MOXeT ObITb 6esion, cepoun unu NypnypHou;
NoOYBbIl, N€COK U MUHEpanbl NPOABNATCA MHOroo6pasnem LBEeTOB.

Bnarogaps npakTM4ecku NonHOMy nornoLweHuro usanyvyeHuna ConHua B cpegHemM
MKounanasoHe

BOJAOMN, CHErOM U NibAOM, XOPOLLO BbiAensoTcA 6eperoBbie NIMHUU W,
COOTBETCTBEHHO, BOoAHble 06beKThbl. [loaTonnsieMblie TeppPUTOPUM BUAHLI OYEHb
TEMHOCUHUMM U NOYTU YePHbIMU, MO CPABHEHMUIO C KOMNo3nuuen 321, rae
MeJIKOBOAHbIE 3aTOMNJIeHHbIe TEPPUTOPUN OTOOPaXKAKOTCA CepbiM U TPYAHO
pasnuyYnMmbl.

NMoBepxXHOCTU C NOBLILLEHHOU TeMNepaTypon, Takme Kak rieCHble noxapbl U
Kanbaepbl
BYJIKAHOB BbIBOAAT B HacbllweHue nsobpaxeHue B cpeaHmnx UKkaHanax n



NMPUMEHEHUE OCHOBHbIX KOMBMHALUWUW OAHHBIX,
NMONYYEHHbIX B CNEKTPANbHbIX KAHAJTAX CMTYTHUKOBOM
ONTUKO-3NIEKTPOHHOW AMMAPATYPbI [133 (SATELLITE BAND
COMBINATIONS)

77574 KOpOoTKOBOMHOBLIN MH(paKpacHbIn / MIR, band 7
KOPOTKOBOJSTHOBbLIN MHpaKpacHbIN / MIR, band 5

[laHHasa KOMOUWHAaLMS HE BKMNOYAET HM OJHOro KaHana B

BMAWMOW YacTu crnekTpa n obecrneynBaeT nyyLuyto
MPOHULLAEMOCTb CKBO3b

aTmocdepy. B cBA3n ¢ aTM YeTye onpenenstoTcs beperoBble
nuHUM. OHa MOXET ObITb MCNONb30BaHa a9 aHanusa
TEKCTYpPbI U BNa)XXHOCTU NoyB. PacTuTenbHOCTb NpPOosBNSeTCS
B OTTEHKaX CUHEro LBeTa. OTa KOMOMHaLMA MOXET
MCMoNb30BaTbLCS AN reofiorm4yeckoro N3y4yeHnsa Tepputopun.
Ecnu nonb3oBaTenb npeanovntaeT BUAETb PAaCTUTENBHOCTb
3eneHoU, TO Hago NU3MEHUTb

KOMMNO3MUUIKO Ha 745



NMPUMEHEHUE OCHOBHbIX KOMBUHALIUU OAHHbBIX,
NMONYYEHHbIX B CNEKTPANbHbIX KAHAJTAX CMTYTHUKOBOM
ONTUKO-3NEKTPOHHOMW ANMAPATYPbI 133 (SATELLITE BAND
COMBINATIONS)

NpumeyaHus.

1. AHarnornyHyto Tabnuuy Ha PycCcKoM s13blKE C NepeBogoM
MaTepuarnos [4] MOXHO HaWUTU Ha canTe www.gislab.ru.

2. KombrnHauma uBeToBbIX kKaHanoB 060pya0BaHUS
(oucnnes) npu cuHTese n obpadboTke yKa3daHHbIX
KOMOMHaUUM nH

dopmauunm cnekTpanbHbIX KAHANOB A0MKHA BbITb —
KpacHbIU (red), 3eneHbin (green), cuHMK (blue).



OCHOBHBbIe pacyeTHble UHOEKCbI (COOTHOLIEeHUSA CUrHanos B
KaHariax), KoTopble MOryT ObITb BbIYMCIIeHbI U NpU 06paboTKe
nHdopmMaunmM cnekTpanbHbIX KaHaroB CNYTHMKOBOM annapaTtypbl
033

BnunxHun UK (near infrared, band 4), BUAMMBbIN KpacHbIN (red, band 3)
NMpumenseTca ana nony4vyeHus niaekcos B MK ENVI n ERDAS IMAGINE:

1) npocToe oTHoweHue (Simple Ratio) SR = IR/R, ero 3Ha4eHune AOMKHO HaXOAUTLCA B
MHTepBarne ot 0 A0 30, OOLWEeNPUHATbIE 3HAYEHUA ANS 3eJIeHON PacTUTEeNbHOCTU — B
Avana3oHe 2-8 [5]; no [4] TM4/TM3 npeaHa3Ha4YeH AN pasfiu4eHnss pacTUTESIbHOCTH,
BOAHbIX O0OBEKTOB M MaxXOTHbIX 3eMeJSib, NO3BOMISET MHTEHCUBHEE BbIOENATh fleca n
OeaHble (becnnoaHble) 3eMNM U OQHO3HAYHO onpeaesiuTb pacnpocTpaHeHue
pacTUTENbHOCTM;

2) SQRT (IR/R) umeeTca TonbKo B ERDAS IMAGINE, Lienu nony4eHus He yKa3aHbl;

3) uHOeKc o3eneHeHHOCTU (Vegetation Index = IR-R) uMmeeTca TonbKo B ERDAS
IMAGINE;

4) HOpManu3oBaHHbIN Pa3HOCTHbLIN MHAEKC o3enieHeHHOCTU (Normalized Difference
Vegetation Index) NDVI = (IR-R)/(IR+R), ero 3Ha4yeHue AO/MKHO HaXoAUTLCA B
WHTepBarne oT -1 A0 1, ooLWenpuHATbLIEe 3HA4YeHUA A1A 3eN1eHON PacTUTESNIbHOCTU B
Auana3oHe 0,2-0,8 [5];

5) TpaHcdopmMUupoBaHHbIN (Transformed) NDVI (TNDVI) = SQRT [(IR-R)/(IR+R) + 0,5]
nMeeTcAH TornbKo B ERDAS IMAGINE;

6) TM3/TM4 — ona o4HO3HAYHOro pa3nnyeHnsa 6ecnsiogHbIX U YPO6aHU3NPOBaHHbIX
3eMerib, HO OH He NpuroaeH Ans onpeaeneHns BOAHbIX OObEKTOB, NIeCOB Y NaXOTHbIX
3emens [4]



HekoTopble OCHOBHbIE pacyeTHble MHAEKCbI, KOTOpble
BU3yariM3mpyroTcs
B BUAe pacTpoB nocrie oopadbotkm nHdpopmaumm cnekTpanbHbIX
KaHanos
CcnyTHUKOBOM annapartypbl 433
BuaumMble KpacHbIu (red, band 3), 3eneHbIu (green, band 2)

NMpumeHsaeTca ana nonyyeHns nHaekca TM3/TM2 [4], kKoTopbin
Nno3BoONnseT

Pa3finyaTthb JieCa U nallHu,; nosne3eH Ans onpeaneneHnsAa LUNMPoOoKnx
KinaccoB

pacTUTenbLHOCTU N obpaTHOro TM2/TM3, KOTOpbIN Ny4Lle Ans
Oonee YeTKoro

pa3nMYyeHuUst HeNnpPoAYKTUBHbIX 3eMefib, HO MPU ero NPMMeHeHun
pacno3HaBaHue

ypOaHN3npoBaHHbLIX TEPPUTOPUN HEe YNy4LUaeTCH
BuaunmMble KpacHbIu (red, band 3),
cvHuM (blue, band 1)

NMpumeHsieTcs Ans nonyvyeHUA UHAEKCa OKUCNOB Xene3a (Iron Oxide
= TM3/TM1);

yKa3aH TosibKo ERDAS IMAGINE



HekoTopble OCHOBHbIE pacyeTHble UHAEKCbI, KOTOpble
BU3yariMu3npyroTcs
B BUAe pacTpoB nocrie oopadbotkm nHdpopmaumm cnekTpanbHbIX
KaHanoB

CcnyTHUKOBOM annapartypbl 433
BnnxHun UK (near infrared, band 4), BuANMMbIe KpacHbIN (red, band 3),
cuHuu (blue, band 1)
NMpumMmeHsieTca ansa nonyyeHus (TonbKo ENVI):

1) pacluMpeHHoOro nHaekca oseneHeHHocTU (Enhanced Vegetation Index) EVI =
2,5*[(pPNIR - pRed)/pNIR + 6*pRed — 7,5*pBlue + 1)], ero 3Ha4yeHne JOIMKHO
HaxoAuUTbCS B UHTepBane oT -1 40 1, oowenpuHATbIe 3Ha4YeHUs A1 3eNIeHON
pacTutenbHocTtu 0,2-0,8;

2) yCTOMYMBOTO K BIIUSAHUIO aTMOC(epbl UHAEKCa 03eNIeHeHHOCTHU
(Atmospherically

Resistant Vegeta-tion Index) ARVI = [pNIR - (2*pRed - pBlue)]/[PNIR + (2*pRed -

pBlue)], ero 3Ha4yeHMe AOMKHO HAXOAUTLCA B UHTepBane ot -1 40 1,
ooLwenpuHATLIE

3Ha4YeHus AnA 3efieHoMn pacTtutenbHoctu 0,2-0,8



HekoTopble OCHOBHbIE pacyeTHble MHAEKCbI, KOTOpble
BU3yariM3mpyroTcs
B BUAe pacTpoB nocrie oopadbotkm nHdpopmaumm cnekTpanbHbIX
KaHanos
CcnyTHUKOBOM annapartypbl 433
Buaumbin KpacHbIu (red, band 3), KOPOTKOBOJSTHOBbLIN UH(pPaKpacHbIN (MIR, band 5)

NMpumeHsaeTca ansa nony4vyeHns nHaekca TM3/TM5 [4], KOTOPbIX NO3BONSAET fyylue
pacno3HaBaTb HENPOAYKTUBHbIE 3eMJI1, aBTOCTpaAabl, KOHUrypauumro ynuu Ha
ypOaHN3UPOBaHHbLIX TEPPUTOPUSIX, @ TAKXKe 3acCTpanBaeMble ropoacKue TeppuTopmumn

unun 3abeToHMpoBaHHbIX Nnowaan. OH ynyywaeT pacno3HaBaHue 3aMyTHEHHbIX
BOA,
a YUCTbIX — HET, U COOTBETCTBEHHO, NPUMEeHsieTCA ANs HabnaeHUa pa3nuyinm B

3arpsA3HeHnsAX BOAHbIX 00bLEeKTOB

KopoTkoBonHoBbIN MH(hpaKkpacHbIK (MIR, band 7), BuAMMbIN 3erieHbIn (green, band 2)

CornacHo [4] AaHHOe COOTHOLUEeHUEe CRYXUT AN OTAEeNIeHUA NecoB OT NaxOTHbIX
3eMerb, HO He NPUroaHo AnA pa3aesieHUs NecoB U BOAHbIX OOBLEKTOB



HekoTopble OCHOBHbIE pacyeTHble UHAEKCHI, KOTOpble
BU3Yyann3npyroTcs
B BUAe pacTpoB nocrie oopadbotkm nHdpopmaumm cnekTpanbHbIX
KaHanosB
CcnyTHUKOBOM annapartypbl 433

KopoTkoBonHoBbIU MHdpakpacHbIU (MIR, band 7),
KOPOTKOBOJTHOBbLIU UH(ppaKpacHbIN (MIR, band
5)

[MpumMmeHsaeTcAa AnA Nony4YeHus:

1) UHAeKca rMUHO3eMHbIX MUHepanoB Clay
Minerals = TM5/TM7 (ERDAS IMAGINE);

2) 3TO Xe COOTHOLLeHue, cornacHo [4], no3BonseT
OTAENATb BOAHbIEe 00BbEKTbI OT IPYHTOB (NO4B),
a TaKXe yrnydJdllaeT onpeaeneHue Bnarm Ha
NaxoTHbIX 3eMINAX U B PaCTUTENbHOCTHU U,
COOTBETCTBEHHO, UCNoNnb3yeTca ANnA UyvyeHus
ypoXasi «<Ha KOPHO» U MOLHOCTH
PacTUTENbLHOCTMU



HekoTopble OCHOBHbIE pacyeTHble UHAEKCHI, KOTOpble
BU3Yyann3npyroTcs
B BUAe pacTpoB nocrie oopadbotkm nHdpopmaumm cnekTpanbHbIX
KaHanosB
CcnyTHUKOBOM annapartypbl 433

BuanmMmbie cuHum (blue, band 1), KpacHbIU (red, band 3), GRMXHUN
UK (near infrared, band 4),
KOPOTKOBOJTHOBbLIN UH(ppaKpacHbIX (MIR, band 7)
NMpumeHsieTca ana nony4vyeHus nHaekcos (ERDAS IMAGINE):
1) MUHepanbHOro komno3unta Mineral Composite = TM5/TM?7,
TM5/TM4, TM3/TM1;
2) rmpgpoTtepmanibHoro komno3uta Hydrothermal Composite =
TM5/TM7, TM3/TM1,TM4/TM3
NMpumeyaHue.

TM — cneKkTparibHbIW KaHan, CoOTBeTCTBYHOLWMUU annapaTtype TM KA
Landsat
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Cnacubo 3a sHUMaHUe K Jiekuuu



