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IMpennaraioTcst pereHus LISt aHAIN3a CTPYKTYPbl M IMHAMMKY GeperoBbIX 9KOTOHOB “Boa—cyllla” Ha Oc-
HOBe 00pabOTKM AAHHBIX AUCTAHLIMOHHOTO 30HAMPOBaHUS ([13) U MaTepuaIoB KOMIJIEKCHBIX MOJEBBIX
HCCeJOBaHU Ha MO6epexXbsx KPYMHbIX pABHUHHBIX BOLOXPAHWINILL CTeHON G1oreorpacduueckoit 30-
HbI, Ha puMepe LlumisiHckoro Bonoxpanuauiua (Bonrorpanckas u Poctosckas 06:1.). [TokasaHa npoayk-
TUBHOCTb KUCIIOJb30BAaHUS LIS BbIAEJIEHHS] 5KOTOHHON TepPUTOPUM CPeIHEeMaCILTabHOM KOCMOChEMKH,
KOTOpasi O3BOJISIET NOJIy4YaTh CHUMKY € MEPUOIMUHOCTBIO 10 ABYX Henelb (MODIS Terra), npu paspetie-
HUHU 10 250 M/nuKcen. 11 reHeTUYeCKOTro U KOHTYPHOTO Jiellin(pupoBaHie 3KOTOHHOI CTPYKTYpbI 10~
Gepexuil: 9KOTOHA “Bola—cyllla” KPYMHBIX PABHUHHBIX BOJOXPAaHWIUIL — TpeGyeTcsl MCIOIb30BaHUE
nanHbix J13 Bicokoro pasperienusi (Landsat — 15—60 m). /laHHbIe UCTIOB30BAHHBIX UCTOYHUKOB (CITyT-
HUKOBbIE CHUMKHU Pa3HbIX CEHCOPOB, 1aHHbIe GPS, BeKTOpHBIE CJI0M TOMOOCHOBbI, MaTePHUAJIbl JIECOTAK-
calUy U Ap.) TIOKa3aJIu XOPOUIYI0 COBMECTUMOCTD JIJIA LieJieli MOHUTOPUHTA, 00eCreunBasg OCHOBY KOM-
MJIeKCHOM XapaKTepUCTUKY 6JI0KOB 3KOTOHA “Boja—cyllia”, 11 060CHOBaHUS BblIEIeHUS 610KOB 9KOTO-
Ha. [Ipy nmepBUYHOI OLIEHKE CTPYKTYphbl 3TOTO THUMA 3KOTOHA YIOBJIETBOPUTEIbHbIE Pe3yJbTaThl JaeT
aHaJIM3 CIIYTHMKOBOTO CHUMKA B CIIEKTPe MAaKCUMaJIbHOTO TOIJIONIeHUs BoJbl (kaHan 5 Landsat), 6e3 uc-
0JIb30BaHM BEreTalMOHHbBIX HHIEKCOB.

KimoueBble cji0Ba: 5KOTOH, CITyTHUKOBBIe cHUMKU, MODIS, Landsat, nemmdpupoBanue, MOHUTOPUHT, Be-

reTallMOHHbIE MHIEKCHI, Tobepexbe, LInMiIsiHckoe BomoXpaHUIuIIe

BBEAEHUE

[MpuMeHeHUe NaHHBIX NUCTAHIIMOHHOTO 30HIU-
poBanus ([13), mo3BojseT GUKCUPOBaTh COCTOSTHUE
TePPUTOPUU MPAKTUYECKN OTHOMOMEHTHO, C OlMHa-
KOBBIMU YCTTOBUSIMY HAOJTIOICHUST BCEX y4aCTKOB MO-
HUTOpUHTa. OCHOBHBIM OOBEKTOM UCCIICIOBAHUN
ObLa TepexoqHasi 30Ha MEXIy Ha3eMHBIMU U BOI-
HBIMU OHMOLIEHO3aMU, 5KOTOH “Bofa—cyla” moodepe-
xbsi LlumnssHckoro Bomoxpanwnwuiia (Bonrorpan-
ckasi u PocroBckast 06:1.).

IMepexoaHasi, MorpaHUyYHasi, 30Ha MeXIy Ouole-
HO3aMU HEPEIKO MPOCTUPAETCsl Ha COTHU METPOB,
TpeNcTaBsis coboii 0coboe MeCcTOOOUTaHKE CO CBO-
UMHU clielinaiu3upoBaHHbIMK Buaamu (He6en, 1993;
3anetaeB, 1997). [11s1 Takoit MOJIOCHI LIIMPOKO UCTIOIb-
3yeTcsi TEPMUH “IKOTOH”, TIPEIUIOKEHHBIN BIIEPBbIC
reoborannkoM Kiiemenrcom (Clements, 1905); B co-
BpeMeHHOM “JaHmmacdTHOM” TMOHMMAaHUU B OTeue-
CTBEHHOI1 reorpacduu TMOHITHE “IPKOTOH” pa3paba-
TeiBasl B.B. Couasa (Couasa, 1978).

OCHOBHOV1 11eJTbI0 PabOThI ObLIa OIIEHKA BO3MOXK-
HocTu naHHbix 13 cpearero (100—1000 m/mvikcen) u
Bbicokoro (10—100 Mm/mukcen) paspeiieHust st

orpenieieHus] TpaHUIl TePeXOMHON 30HbI, aHaIu3a
CTPYKTYpPhl W AWHAMUKU JaHAIIA(GTOB OeperoBbIX
9KOTOHOB, OpraHW3allii MOHUTOPUHTA OMOKOM-
TJIEKCOB C YYETOM 3KOTOHHOW CTPYKTYpPbI TEPPUTO-
puu. B xome peanuzanuu perainch cieayoiine 3a-
nauu: 1) obpaboTka mMosydeHHbIX ¢ caiiTa NASA
cnyTHUKOBBIX cHUMKOB MODIS (cpenHee paspetiie-
Hue) u Landsat (Bbicokoe pa3peliieHue) — s rmocie-
MYIOILEro aHaiu3a U BblIeleHus: O0JOKOB 2KOTOHA
“Boma—cymia” (ERDAS 9.x); 2) co3nanue pasHopon-
HBIX cJioeB reonHpopMainoHHoit cuctemsl (FT'MC) (B
ArcGIS 9.x) u mocreaylolero TeMaTuyeckoro ae-
M pUpoOBaHUs I IKOTOTUIECKON XapaKTepUCTH -
KU 00BbeKTa, B TOM YKCJIe [IUISi OTPaKeHUs MOJIeBBIX
NAHHBIX KOMILUIEKCHOTO TOTO3KOJIOTMYECKOTO TTPO-
dunupoBaHus modepexuii; 3) onucaHue IMHAMUKA
naHamadToB — IS 0OOCHOBAaHUS TIPU BBIACISHUN
OJIOKOB 5KOTOHA.

UccnenoBanuch 6MOKOMITIEKCH 9KOTOHOB Ha MO~
OepexXbsiX KpPYMHBIX PaBHUHHBIX BOTOXPaHWJIMIIL
pasIUYHBIX OuoreorpadUIecKux 30H - 3MeCh TPUBe-
neHbl JaHHble Mo LlumiasitHckoMy BOIOXpaHUJIUIILY:
crenHas 30Ha (bamok u np., 2007a). [NMpuHiMnUaTb-
HOIt CTPYKTYpOIt 5KOTOHa “Bojia—cyIlla” MPUHUMATIOCh
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Puc. 1. CrpykTypa 5K0TOHa “Boma—cy1ia” peqyHoit JOIUHBL: ] — akBaIbHBIN, 2 — aMpuOUaIbHbIi (GIyKTyallMoOHHbI), 3 — n1Ha-
MUYECKUIA, 4 — TUCTAHTHBIN, 5 — MapruHaJIbHBbII (Ha IpuMepe 1oiMsl p. JIoH — cryTHHKOBBII cHuMOK B Google Tnanera 3emst).
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Puc. 2. Jlannbie Landsat: cooTHOILIEHNE CNIEKTPaIbHBIX KaHAJIOB MYJIBTUCIIEKTPAIBHBIX CKAHMPYIOMIMX paanomeTpoB. Kpu-
BbIE CIIEKTPAIBLHOM APKOCTH /1715 TOYBbI M PACTUTENBHOCTH.

BblIesIeHNe MATH OokoB: (3anetaeB, 1997) — puc. |  namu Ha MPOXOJKUTENbHBIE CPOKU (Gosee 250 aHei
(http://kutuzov-st.narod.ru/DDZ_I1ZizK htm). Brony) (bamok u ap., 2007a), 1Uist BOZOXPaHWIHILA 3TO

Jnst mepBoro 6joka — CI)JIy'KTyaI_II/IOHHOI'O — xa- 30Ha CpaﬁO’l'KI/l. BTOpOﬁ 0JIOK — IMHAMUYECKUI — MO-
PaKTepHO €XerogHoe 3aliBaHKe MaBOAKOBBIMHM BO-  3KeT 3aJIMBAThCSl He KaXKIblii TO: CPeIHsISI POLOJ-

WUCCJIIEAOBAHUME 3EMJIM U3 KOCMOCA  Ne 5 2011
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Puc. 3. Cpennwuii ypoBeHb nocta “LIumistHcKnit

, o nanHbM PT'YTI “Llentp Perucrpa u BogHoro kamactpa” (12.04.2001—

29.09.2009). Honb nocra: 28.00 M. BepTukasnbHble cTpesky (c/ieBa HalIpaBo) — MaKCMMYMbI YPOBHSI Ha MTePUOJ MHTEHCUBHOM
BereTall1: Hayaslo 1 KOHell BeTeTalliy B CTeITH, OKOHYaHKe - Ha MoiiMe. )

JKUATEJBbHOCTD 3aMuBaHus 75 nHeil B romy. BausHue
BOJOEMa Ha MPUIETaloLIylo TePPUTOPUIO TPOCTUPA-
eTcsl ¥ 3a MpejielaMy IMHaMU4YecKoro 0Jioka yepes
rpyHTOBbIe Bozibl (I'B) 3a cueT moamopa Ux BbIXOIOB
Ha nobepexbe Bomoxpanunuiia. Ctok I'B moxer 3a-
MeJUISITBCST M laKe oOpalliaTbes, MOATAIIMBAsT TTPU-
neratoiive Tepputopuu. OTclona HauuMHaeTcs Iu-
CTaHTHBIN OJIOK, UISILMIICS 1O TPaHULbI BIUSHUS
I'B, onpenenenHoit ryouHoit 1o 3 M. Ha sToii riry-
6une ['B emie nocTynmHbI GONBIIMHCTBY DPAaCTeHUIL
BCJICNCTBUE KAMWIISPHOTO MOxbeMa BOAbl. BricoT-
HbIe OTMETKM 3TOV TPaHULIbl MOTYT 3HAYUTEJBHO OT-
JmyaTcs B pasHbix JaHnmadTax. B zaBucumoctu ot
JIUTOJIOTUU TMOYB JAHHOTO OoKa — MecyaHble WK
[JIMHUCTbIE, — BbICOTA KANMJUISIPHOTO MOAbeMa KO-
ne6neTcsi, UBMEHsIeTCsl TpaHuLa JUCTAHTHOTO GJI0Ka
9KOTOHa.

3a rpanuteit noctynHoctu I'B HaunHaercs map-
TMHAJIBHBIN 60K, TMHAMUKA PACTUTETbHOCTH B KO-

TOPOM OTOCPENOBaHA AUHAMMKOI B MPEIbIIYIIMX
GJI0Kax 5KOTOHA 3a CYeT BUAOB BeeieHeB. [To Mepe
yaoaJeHuUsT OT BOMOXPaHWINIIA PACTUTENbHOCTD 3TOTO
GJI0Ka CTAHOBMUTCSI TUTTMYHOI — 30HANbHOI. Takum
00pa3oM, BepxHsisi TpaHMIAa STOr0 OJIOKa MOJIXKHA
ObITh pa3mbiTa (puc. 1, 4).

OTtanbl 00paboTKu naHHbBIX [13  cremyrorive:
1) onpeenenuie wisi cHUMKOB Landsat cooTBeTCTBY-
IOIINX YPOBHE cTosinusi Bon LIMMJISIHCKOTO BOmO-
XpaHWIHUIIIA; 2) MOATOTOBKA K MMOJyaBTOMAaTUYeCKO
(aKcmiepTHOI) onndpoBke; 3) oOpaboTka MoaydyeH-
HOTO BEKTOPHOTO CJI0s1; 4) COBMeIlIEHHEe CO CHUMKa-
Mu MODIS u ap. BeKTOpHBIMU JAaHHBIMU, aHAIU3
Ppe3yJIbTaTOB.

I171st oTipeieieHVst UHTEPECYIOLIMX CTIEKTPATbHBIX
KaHaJIOB BBISIBJISIIOTCS IMANa30Hbl HAMOOJBIINX pa3-
JINYUIA B CIIEKTPATHHOM SIPKOCTH OOBEKTOB MOHUTO-
puHra: nousa, Boaa (Kpasuosa, 2005); nepexonHas
K€ TEPPUTOPHUsI — 30HA BPEMEHHOTO 3aTOTUIEHUST —

CrextpaibHble xapakTepuctiku MODIS. Beinenenst kananst MODIS, npucyTcTByiolive B MCHOJIB30BAHHBIX CHUMKAX
MOD13QI (https://lpdaac.usgs.gov/Ipdaac/products/modis_overview)

Hasganwue ciiost HDF-daiina

Ne kanana |/[Iy1MHa BOJIHBI, MKM| [Mpumenenmne
1 0.67—-0.62 M3MeHeHMe pacTUTETHHOTO TOKPOBa
2 0.876—0.841 O61aYHOCTD, U3MEHEHNEe PACTUTETLHOTO TOKPOBA|
3 0.479—0.459 PazneneHue nouBbl U paCTUTELHOCTH
4 0.565—0.545 | 3eseHast paCTUTEIbHOCTD
5 1.25-1.23 JIuCTBeHHBII TOKPOB
6 1.652—1.628 | Pa3neneHue cHera U 06JIaKOB
7 2.155-2.105 O61ayHOCTh
8 0.42—0.405 Xiopoduin
9 0.448—0.438 | Toxxe
10 0.493—0.483 |«
11 0.536—0.526 |«

red reflectance (KpacHbIit)
NIR reflectance (6voxHWMIT MHGPAKPACHDIIT)
blue reflectance (romy6oii)

MIR reflectance (nayibHMI1 TH(PPAKPACHBI)

WCCIEJOBAHME 3EMJIM U3 KOCMOCA Ne 5 2011
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e ciala2004
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1
I:l 27-19830921 nojiuron
I:I 27-19879897 nonuron

27-20020621 nojiuron
cimla 2006_07_Union_Union1

34|10 MeTpBI

Puc. 4. VismeneHne GeperoBoii IMHIU Ha KIIIOYEBBIX YIaCTKAX TOIO-9KOJIOTHIECKOro MpoduinpoBaHust — noatoxka Landsat
(2007 ) MakcuMyM ypOBHsI — T10 NOJTy4eHHbIM cHUMKam Landsat, nionb1977 t. (kupHast Getast TMHUSI, KOHTYPBI CYLIN), MU-
HUMYM — CeHTA0pb 1983 & (uHMs, 1aTeKo BhIIAOLIAsCs B BOIOXpaHMINIIE). / — aKBaIbHBIA, 2 — aMbUOUaTbHEL (HIyKTy-
AlMOHHBIIT), 3 — IMHAMUYeCKUil, 4 — IUCTAHTHBII, 5 — MaprUHAIbHBIA: 2—5 — 110 JaHHBIM NMPOGUINPOBAHMSL.

WCCIENOBAHUE 3EMJIM U3 KOCMOCA  Ne 5 2011
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Puc. 4. OkonvaHue.
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Puc. 5. [lunamuka ypesa BOI 1 JIaHAIAdTOB LTS BHICOKOTO M HU3KOTO YPOBHEl Bombl: @ — cHUMOK Landsat ot 08.06.2007 r;
6, 6 — Ce30H BBICOKOIH BOIBI B pa3Hble robl, 1o ranHbM MODIS; e—e — n3MeHeHue cy1m 1 akBaTOPUH B Pa3HbIE CE30HBI OfI-
Horo rozia, o fanHbIM MODIS. YepHblii 11BeT — Boza; Oosiee CBeTIble YYaCTKM — 30HA HU3KOM (POTOCHHTETUYECKOi aKTHUB-
Hoctu. LIIT — HoMepa LMMIISTHCKMX TOMO3KOJIOTMYeCKHX Mpoduseit.

KOHTPOJIMPYETCSI TTPU CPaBHEHUU CHUMKOB LIS Tie-
PHOIOB BBICOKOW M HM3KOI Boibl. [To omy0InKkoBaH-
HBIM HMCTOYHUKAM OINpEAESSUINCh PEKOMEHIyeMble
CIEeKTpaJibHble KaHAJIbl Ui CUHTE3a TaKOTO KOH-
TPACTHOTO CHMMKA IO OTpeaeeHHOMY KJaccy 00b-
€KTOB, 3aTeM COCTaBIISIOCh COYETAHUE CI0EB Ha OC-
HoBe 3KcniepTHol otieHKH (KyTty3os, 2007).

BusyanbHo, mpu 3arpyske B [MIC-Bua pa3Hbix
cioeB MODIS (tabnuia), HaunGojiee 4YeTKO Bojaa
KOHTpPACTUPYeT C OKpyXeHueM: s red — 7, green —
5 v blue — 6 CMHTE3MPOBAaHHBIX CI0EB CHUMKA (KaHa-
et MODIS: 7, 2, 3 B Tabaulie COOTBETCTBEHHO). [To-
JlydeHHbIE 1[BETOBbl€ T'PAHMIIbI COIMOCTABJISIOTCSI C
npyrumu ciosimu 'UC. Tlpu co3nanuu Tabautibl vc-
MOJIb30BAJIMCh JaHHbIE oULIMaTbHOTO caiiTa NASA.

IMonTBepxaeHreM OOBEKTMBHOCTU PE3YJIbTATOB
IUTSI TaHHOTO METO/Ia OTOOpa KaHAIOB MOXET CIy-
KUTh TpadUK CIEeKTPAIbHON| SPKOCTH (PacTUTEIb-
HOCTb-IT0YBa-BOjIa) B [AMAama3oHe 3TUX KaHaIOB.
3mech SIPKOCTh BOIbI MUHUMATbHA, TIOYBBI U PACTH-

WUCCIENOBAHUME 3EMJIM U3 KOCMOCA  Ne 5

TeJIbHOCTA 3HAYMTEIHHO OOJIbIlle — UX PA3HOCTb JaeT
VIOBJIETBOPUTENbHBI KOHTPACT Ha OEperoBoil JIMHUK
(puc. 2). Ins Landsat — aHaJTOTMYHO UCTIONB30BaHNE
kaHana 5 (TM u ETM+) u kananoB 3—4 (MSS), npu-
4YeM 3TU KaHaJIbl BceX TpeX CEHCOPOB 00JanaroT Om3-
KVMMU CTIEKTPaJIbHBIMU XapaKTepUCTUKAMU.

Ha ocHOBe pa3HOBpeMEHHBIX CHUMKOB TEPPUTO-
pyUM, aBTOMATHUYeCKOW BeKTopu3alueil Kiaccudu-
LMPOBaHHOTO CHUMKa IMOJIy4YeHbl TPaHHULIbl BOJA-CY-
11a U pa3HbIX YPOBHeil cTosiHUsI Bozibl. CO31aHHbII
TaKUM 00pa3oM BEKTOPHBIN CJIO¥ MOKa3al XOPOLIYIO
COTIACOBAaHHOCTb C 6A30BbIMU CJIOSIMU U TOJIEBBIMU
NaHHBIMM, mTpuBsidaHHBIMU 10 GPS-npuemMHUKyY
(puc. Sa).

OcHoBoli 11st oT60pa AaHHbIX /I3 1o gate ux co-
30aHUS SIBIISIETCS] MECSTUHAST TMHAMUKA YPOBHST BOIO-
XpaHWINIIA HAa WHTEPECYIOIINii Mepuol; MaKCUMyM
M MUHUMYM B ce30H BereTauu. OOBIYHO 3TH IKC-
TpeMyMbl 1isi LIMMIISTHCKOTO BOZOXpaHUJIHIIA TIPU-
XOISTCSl HAa Mail U CeHTSIOpb MecsLbl (puc. 3). Hau-

2011
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4 KUJIOMETPHI

0.20.1 0 0.2 KuIoOMeTphl

Puc. 5. [IponomxkeHue.

GoJIbIlIME OTKJIOHEHUsI OT CPeAHUX 3HAYEHUI B IMO-
cnennue 15 nmet ormevanuch B 2004 . (BbICOKHMIA
ypoBeHb) 1 2009 1. (HU3KUli ypOBEHbD).

Janubie /I3 B cBOOOAHOM IOCTYIIE 3a MEPUO C
1973 &. mo HacTosi1Iee BpeMsi: 3a 3TOT Mepuod MUHU-
MYMBbI 1 MAaKCUMYMBbI (puC. 4) oueHb OIU3KU K IKC-
TpeMyMaM TMOCJeTHETO NeCATUICTHSI.

Jpyroii BaxHBI KpuTepuii s TMOCIeayolei
00paboTKM KOCMOCHUMKA — 00JIaYHOCTh Hall TEPPU-
Topueil Ha BbIOpaHHbIN niepuo. i cTernHoi 30HbI
B MepUO[I BeTeTallnK 001a4HOCTh PEIKO OKa3bIBaeTCs
nomexoit. Ha cHuMKax cpeqHero Maciutaba Xopolio
3aMeTHa AMHAMUKa ype3a BOI ISl ypOBHeEl BBICOKOI
Y HU3KO BOIBI: 3HAUUTEIbHOE U3MEHEeHNe TUToIIanu
aKTUBHOII BereTalluy — TEMHBII 1IBeT Ha CHUMKe, Oe-
Jlasi IMHUSL — TpaHulia akBaTopuu (puc. Sa—Se). Ce-
30H BBICOKOI1 BONbI, Maii — MEJIKOBOJIbSI, KOTOpPbIE
MO3Hee YaCTUYHO WM TTOJHOCTBIO, B 3aBUCUMOCTHU
OT BJIaXXHOCTH TOJ1a, €XXETOJHO 00CBIXalOT; CHUMOK B
OCeHHU Meproj MOKaxXeT pealbHOe Ha 3TOT rofi 00-
cbixanue. [IperMyIiiecTBO UCTIONBb30BaHNUSI CHUMKOB

WUCCIEJOBAHME 3EMJIM U3 KOCMOCA Ne 5 2011

MODIS B yacToTe MX TOBTOPHOCTH U B MX IOCTYITHO-
ctu. BeimonHeHa o0OpaboTKa TakKMX CHUMKOB ISt
9KCTPEMYMOB YPOBHSI CTOSIHUSI BOJI 33 BeTeTalMOH-
HBbI IEPUOT, YTO MMO3BOJIMIO MPOCTEAUTH AMHAMUKY
3aJIMBaHUsT TTOWMEHHON TEPPUTOPUU, — 3TO OObEK-
TUBHAsi OCHOBA JIJIs TPOBEIE HUSI TPAHULIBI MEXKITY [TH -
HaMUYeCKUM U (pIyKTyallHOHHBIM BJIOKaMU.

[Mpu BBIOOPE KaHAIOB YUNUTHIBAIOTCS pa3pelleHre
KaXJI0TO U3 HUX U IMATIa30H CTIeKTpa OTPakKeHUsI ITs1
xJopoduia pacTeHui v Uit Boabl (Tabnuia). s
KOJIMYECTBEHHOM OLIEHKW COCTOSIHUSI PAaCTUTEIbHO-
rO TIOKPOBa MCTOJb3YIOTCS CTaHAApTHbIE BereTalu-
onHble uHAeKchl (EVI 1 NDVI), Beluucisiemble B OT-
HOIICHUU K 3HAYCHUSIM SIPKOCTU B TOW YaCTH CTIeK-
Tpa, KOTOpasi Haubosiee TIOJHO TpecTaBlIeHa:
PpacTUTENbHOCTh — KpacHasi ¥ ONVKHSISI UH(paKpac-
Hasi YacTu

NDvi - NIR=RED
NIR + RED
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0.20.1 0 0.2 KIJIOMeTphI

0.20.1 0 0.2 KuIOMeTphI

Puc. 5. OkonvaHue.

rae NIR — oTpaxeHue B OnvKHell MHGpaKpacHOi,
RED — xpacHoit 06;1acTsSIX CITEKTpa;

NIR - RED
NIR+Clx RED —C2x Blue + L’

rae NIR, RED, BLUE — 3HauyeHMsI OTpaxkaTeJbHOit
CIOCOOHOCTHU B ONVDKHENW MHGpaKpacHOii, KpacHOi
u rosy6oii 3oHax (0.876—0.841; 0.67—0.62 u 0.479—
0.459 MKM COOTBETCTBEHHO); L — MOTIPaBOYHbI I KO-
duiMeHT, yuuThiBatonmii Bausinue noussl; Cl, C2 —
K03(hPULNEHTbI, KOHTPOJIUPYIOIIME BKJIAI Trojyooit
30HBI B KOPPEKIINIO KPACHOM 13-3a paccesiHUsI aTMO-
cepubiMu asposonsiMu(0). IIpuMepHble 3HAYEHUST
3TUX KO3 @ULIMEHTOB MpUMeHUTeIbHO K MODIS-
EVI anroputmy: L=1,C1 =6,C2=75uG = 2.5
(Evrendilek et al., 2008). DTOT MHAEKC IO3BOJISIET
BBIICTTUTH OOJIble Tpajalluii B paiioHax ¢ oouareM
3eJIeHOl 61oMacchl M UMeeT MPeuMyIIIecTBa ISl MO-
HUTOPUHTA DPACTUTEIbHOCTU, TOCKOJBKY BIUSTHUE
MouBbl ¥ aTMocdepbl B 3HaueHusix EVI MuHumusu-
poBaHo) http://gis-lab.info/docs/atbd_mod13.pdf. B
Tepuo LIBETEHMS BOJIBI BOJAOXpaHWIUIIA (BOJOPOC-

EVI =Gx
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1 ¥ IMaHOOAaKTepUH, comepXkaliue XJI0podUIb)
Bbicokue 3HaueHust NDVI moryT otmMevatbes v B Tpa-
HUIIaX BOIHOM MOBEPXHOCTH.

Bbluncnenve >TMx WHAEGKCOB (M psiia IPYrux)
BXOIIWT B CTAHIAPTHBIN MaKeT COBPEMEHHBIX Bepcuit
ITO I'C. Ucnonb3oBaHMe IeCOTaAKCAIMOHHBIX TaH-
HBIX U COBMeIlIeHNe ¢ TeorpaduiecKy MPUBsSI3aHHbI-
MU KapTaM¥ JIeCOTaKCallu¥, TUTICOMETPUU U TOTO-
rpacdviu JaHHOV TEPPUTOPUY MO3BOJISIET XOPOIIIO Je-
mmdprpoBaTh MaTepuanbl KocMocMocbeMku. [lo
pesyabraTtam AelndpupoBaHusl CO3IAIOTCS CUTHA-
Typbl (ERDAS 9.0) 17151 BO3MOXHOCTH KOHTPOJIUPYe-
Moii (IToJlyaBTOMaTUYeCKOi1) U aBTOMaTUu4ecKoi 00-
paboTKM mocTynalolieil CyTHUKOBOI MHbOopMauu
Ui MOHUTOPUHTa NTWHAMWKKU BOJIHO-Ha3¢MHOTO
3KoToHa nobepexuii (bamok, 20076).
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H.IIH aHajin3a CTPYKTYPbl U TUHAMUKU 6€pCFOBbIX
3KOTOHOB TIPOAYKTHMBHO WCIIOJIb30OBAHUE CpPEIHE-
MacIuTabHoM KOCMOCBEMKH, KOTOpPAasi MMO3BOJIAET IO~
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NCITIOJIb3OBAHME JAHHBIX TUCTAHLIMOHHOI'O 30HANMPOBAHUWA 9

JIy4aTh CHUMKH C TIEPUOJMYHOCTBIO [0 ABYX HEIeb
(MODIS Terra), npu paspenieHuu 10 250 M/muKcet.
JuHamuka JgaHamagGToB XOpOLIO MPOCIEXNBAETCS
Ha TaKMX CHUMKax IOCJie MpeaBapuTeabHOi obpa-
GOTKM U COOTBETCTBYET JAHHBIM IMOJIEBBIX UCCIIEN0-
BaHuii. [eHeTHUecKoe (Kilacc 00beKTa) U KOHTypHOE
(oueptaHusi) aeindprpoBaHrue SKOTOHHON CTPYKTY-
PpbI TOOEpeKuii: SKOTOH BOMA-CyIlla KPYITHbIX PaBHUH-
HBIX BOJOXPaHWIHIL — TPeOyeT MCIOJb30BaHUE aH-
HbIx J13 Bbicokoro pasperenus (Landsat — 15—60 m).
Jannbie /13, ucnoiab3oBaHHbIE B paboTe (CITyTHUKO-
Bble CHUMKH pa3HbIX ceHcopoB, GPS-maHHbIe, BeK-
TOPHbIE CJIOM), TIOKA3AIN XOPOIIIYI0 COBMECTUMOCTh
IUTS1 1iesieli MOHUTOPUHTA, o0ecTiedyrBasi OCHOBY ISt
BbIleJIeH!UsST OJJOKOB 9KOTOHA BOIA—CYIlla U OLIEHKHU
MX XapaKkTepucTuK. [1pyu epBUYHON OLIEHKE CTPYK-
Typbl 5KOTOHA YIOBJIETBOPUTEIbHbBIE PE3YJIBTATHI Aa-
€T aHaJIu3 CIIYTHUKOBOTO CHUMKA B CTIEKTPE MaKCH-
MaJIbHOTO MomIolIeHUst Boabl (KaHai 5 Landsat), 6e3
HICTIONIb30BaHUS BETeTAallMOHHbBIX MHACKCOB.
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Monitoring of the Large Flat Water Reservoirs Using Remote Sensing Data

A. V. Kutuzov
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WUCCIEJOBAHME 3EMJIM U3 KOCMOCA Ne 5

Decisions for the analysis of structure and dynamics coastal ecotones “water—land”, on the basis of process-
ing RSD and materials of complex field researches at coasts of large flat reservoirs, as an example Tsimlyansky
reservoir (Volgograd and Rostov districts) — a steppe biogeographical zone are offered. Efficiency of use, for
allocation ecotone territory, middle scale satellite images which allows receiving pictures with periodicity
about two weeks (MODIS Terra), at the permission to 250 m/pixel. For genetic and contour interpretation
ecotone structures of coasts, ecotone: “water—land” of large flat water basins — is required use RSD of the
high permission (Landsat — 15—60 m). The data of the used sources (satellite pictures of different sensor con-
trols, GPS-data, vector layers base map, materials forest valuation, etc.). Have shown good compatibility for
monitoring, providing a basis of the complex characteristic of ecotone blocks “water-land”, for a substantia-
tion of allocation of'it. At a primary estimation of structure of this type ecotone satisfactory results the analysis
of a satellite picture in a spectrum of the maximum absorption of water (Landsat, ch. 5), without use of veg-
etation indexes.

Keywords: ecotone, satellite images, MODIS, Landsat, interpretation, monitoring, coast, vegetation index-
es, Tsimlyansky reservoir
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