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FEOMHOOPMALIMOHHBIE METO/ibl B KAPTOTPA®UPOBAHUM OCTPOBOB
CEBEPO-3AMNAAHON YACTU KACMMUUCKOIro MOPA

©2013. Kypamaromegos b.M., Abaypaxmanos .M., A6aypaxmaHoB A.l"., Teiimypos A.A.,
Haxubawesa I'.M., Kyp6aHosa H.C., Menukosa H.M., MpukypoBa A.A., UsaHyweHko 10.10.,
[arectaHckuii rocyaapCTBeHHbIA YHUBEPCUTET

B cTtatbe paccmaTprBaioTCst BO3MOXHOCTM METOOB reONH(OPMALMOHHOIO KapTorpadupoBaHns Anst U3y4eHus 0COGEHHOCTEN
0CTpOBOB YeueHb 1 ToneHni. M3naraeTca meToanka cocTaBneHNs LMdpoBbIX 6a3oBbix kapT 1 co3aaHne 6a3oBbix TemMaTnye-
CKUX CIOEB NS Co3AaHus reouHMOopMaLMOHHON CUCTEMBI.

The article dealt with the possibilities of the methods of geoinformation mapping to study peculiarities of the Islands Chechen and
Tuleny. Also in the article presents a technique of drawing up of digital base maps and the creation of the base of thematic layers
to create a geinformation system.

Knrouesnbie cnosa: 6asosas kapTa, ocTpoBa Kacnuickoro Mops, LudpoBble M306paxeHus), reonH(OPMaLMOHHbIE CUCTEMI.

Keywords: base map, Islands of the Caspian sea, digital imagery, geoinformation systems.

BBenenue. Coznanme reonndopmainonsbix cucteM (I'MC) pa3nuaHOT0 TEMaTHYEeCKOTO COIEPIKAHMS
HAYMHAETCS C CO3MIaHUs KapTorpadudeckor OCHOBBI M3ydaeMoro oobvekta. C mpobmemoit moctpoenus ['MC
CBsi3aH 1 BEIOOp 0a30BOM KapThl, KOTOpasl CIYKHUT KapKacoM JJisi TeorpaduuecKor pUBSI3KA U KOOPAHMHUPO-
BaHHUS BCeX NaHHBIX, nmoctymatonmx B ['MIC, B3amMHOTO coBMemieHnsT HH()OPMAITMOHHBIX CIIOEB W IOCIe-
IYIOIIETO aHaln3a ¢ MPUMEHEHHEM OBEpPJICHHBIX oreparuii [2]. OT TOYHOCTH ¥ KOPPEKTHOCTH TaKOH OCHO-
BBI 3aBUCST PE3YJIbTATHI, 10JIy4a€MBbIE B XO/€ NCCIIEJOBAHUH.

Lens naHHON pabOTHl — MOCTpOeHHE HanboJIee TOUHOH M KOPPEKTHOM AIIEKTPOHHOW 0a30BOM KapThl
octpoBoB Tronenuii 1 YedyeHb IS JajJbHEHIIEr0 €ro KCIOJIb30BAaHUS MPU TEMATUUYECKUX HCCIEIOBAHUAX
OouoreorpaduuecKoil HaIIPaBICHHOCTH.

Martepuasibl 1 MeToAbIL. VCXOQHBIM MaTepraioM Ui MOCTPOCHHUS AIEKTPOHHBIX 0a30BBIX KapT CIIy-
KaT JaHHBIE a9POKOCMHYECKHUX ChEMOK. B KauecTBe OCHOBHBIX MCTOYHMKOB JIJISI M3yUCHHS N3MEHEHUI Oe-
PETOBOM JIMHWM M TIOYBEHHO-PACTHUTEIHHOTO TIOKPOBA HMCIOIB30BaHBI NHU(POBBIE CHUMKH CO CITyTHHKOB
Landsat. B xaTamorax apxwuBHbBIX naHHBIX Landsat comepskatcs caumku ¢ Hadana 1970-x (1972 r.) mo 2012-
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O IT., 00ecnednBaronx BpeMeHHoH nHTepBai B 35-40 set [7]. B mocneanee necsatuneTre 3T JaHHBIE TI0-
JTYyYWIA TIUPOKYIO TOIMYISPHOCTh B CBSI3M C OTKPBITOCTHIO M PACIPOCTpaHEHHEM uepe3 ceTh MHTepHer.
Ludposble CHUMKH, TIOTy4YeHHbIE co cmyTHHKa Landsat-7, oTBeyaroT TpeOOBaHUSIM, NPEABSBISIEMbIM K Oa-
30BBIM a9POKOCMHUYECKUM H300PaKEHUSIM: UMEIOT BBICOKOE MPOCTPAHCTBEHHOE paspemieHus (10 15 m), ot-
HOCHUTEIIPHO BBICOKYIO TOYHOCTH ITPHUBSI3KH, MHOTO30HANBHBI (§ KaHAOB) [5; 6]. B KauecTBe BcmoMorareins-
HOT0 MaTepHaja UCIHOJIb30BAIUCH TaKXKE CHUMKH CBEPXBBICOKOI'O NMPOCTPAHCTBEHHOI'O pa3pelleHMts], NMpea-
CTaBJICHHBIC B PEKUME CBOOOIHOTO IMPOCMOTpa Ha reonopranax [9; 11], momydeHHbix criyTHuKamMu Pecypc-
JK (mpoctpanctBenHoe pazpemenne 2 M), OrbView u QuickBird (1 m).

B cpemounbix cuctemax Landsat nmeroTcss ckaHepbl MHOTO30HAIBHOW ChEMKH, YTO TO3BOJISIET UC-
M0JIb30BaTh MPU JICINU(PPUPOBAHNN KaK OJUH OTACIbHBIM CIIEKTPaJIbHbIA KaHal, TaK U CUHTE3UPOBAHHBIN B
0JTHO M300pakeHre, HECKOJIFKO KaHaJIoB BMecTe. Tak yrydn OmmkHeld nH(QpaKpacHOH 30HBI CIIEKTpa MOITHO-
CTBIO TOTJIONIAIOTCS TOHKOW TUIEHKOW BOJIBI, 0OecIieurBas HaJle)KHOE BhIAeNeHne Oeperosoii mauu. Ho 3na-
YUTEJbHBIC TPYIHOCTH MPH ACIIU(GPUPOBAHUN BO3HMKAIOT HAa Y4acTKax ¢ BOJHOH pactutensHOCThIO. [Ipn
BBIOOpE CHUMKOB OOJIbIIOE 3HAUEHHE MMEET ce30H cheMku [4]. LlenecooOpa3Ho NpUMEHSATh CHUMKH, Clie-
JIaHHBIE B Hayajie JIETHETO Ce30Ha, TaK KaK Ha 3TO BPeMs NMPHUXOAUTCS BETeTAlMOHHBIM MEPHOJ PacTEHUIL.
JIJ1s KOMOIBIOTEPHOTO AeIN(DPUPOBAHUS PACTHTEILHOCTH, BOJHBIX O0BEKTOB U JIMIICHHBIX PACTUTEIHHOCTH
YYaCTKOB HCIOJB30BAICS METOJ WHISKCHBIX W300pakKeHUH, KOTOPHIE MOXXHO TOJNYYUTH ITyTEM IMPOCTHIX
apu(MeTHYECKUX ONepanuii co 3HAYEHUSIMU SIPKOCTH B PA3UYHBIX CHEKTPAIBHBIX 30HAX (MX CIOXKEHUS,
BBIYUTAHUS, JEJICHHs, yMHOXKeHUs). [Ipu nemmpupoBaHui pacTUTENLHOTO TTOKPOBA UCIOJIB3YIOT TaK Ha-
3BIBAEMBIN BETETAIIMOHHBIH WHAEKC — ATO MPOCTOE 30HAIHHOE OTHOIICHWE 3HAYCHHH SIPKOCTH B ONFDKHEH
WH(pPaKpacHOW M KpacHOH 30HE. JIJIT CHUMKOB TEPPUTOPHH C pa3peKeHHBIM PACTUTEIBHBIM MTOKPOBOM, TTIE
3HAYUTENbHBIN BKJIAJ] B IPKOCTH BHOCST MOYBBI, HCIIOJB3YIOT BEr€TallMOHHBIM MHIEKC, CKOPPEKTUPOBAHHBIN

3a mouBy — SAVI (Soil Adjusted Vegetation Index) n Beraucnsemsiii mo gpopmye:
BHK — K
SAVI = —— = {1+ L
BAR+K+L D

rne BUK — Ommxanit nHdpakpacHsiii kaHai, K — kpacHbli kaHai, L — aBnsiercst pakTopoM KOPPEKLUH SPKO-
CTH TIOYBHI, 3HAUCHUE KOTOPOU Bapeupyercs oT 0 o 1 [4; 6].

Jiis Toro, 4To0Bl 00ECTICYUTh BO3MOKHOCTh UCTIOJIb30BaHHsI CHUMKOB JIJIsl KapTorpadupoBaHus ocT-
POBOB NOTpeboBaNIaCh NpeaBapuTebHas 00paboTka UCXOJHBIX W300paKEeHUH, KOTOpast BBHIIOIHSIACH B pac-
tpoBbix ['MC-makerax IllwisClient u MultiSpec. Caumku Landsat-7, nonyuennsie yepe3 Uurtepuer [10], yxe
MMeITM OTHOCUTENFHO TOYHYIO KOOPJMHATHYIO MPUBSI3KY U CIYKHIM B KAYECTBE OCHOBBI JUIsl TpaHCHOpMU-
POBaHUS U MPUBA3KH OCTAIBHBIX CHUMKOB. CO31aHIE €AMHBIX MHOTO30HANBHBIX H300PaKCHUH BBITIOIHEHO
B iporpamme MultiSpec, T.K. OHa MO3BOJISET BBITIOIHATH ATY MPOIETYPY AOCTATOYHO OBICTPO U A(h(HEeKTHB-
Ho. /Ly mpoBeeHus reoMeTprudeckoil TpanchopManuy pa3HOBPEMEHHBIX CHUMKOB HCIIONIb30BAIMCh (PYHK-
nuoHabHbIe Bo3MoxHOCTH [lwisClient. B kauecTBe ocHOBHOM BeIOpaHa mpoekiust WGS 84.

Jlist BEIIENIeHUsT Pa3HOPOIHBIX MPHUPOTHBIX 0OBEKTOB HA Ka)XIOM CHUMKE BBIJICICHBI KJIACCHI OOBEK-
TOB C UCIOJIb30BAHUEM KJIACCU(UKAIIUU C 0O0yUSHHUEM, IS Yero Ha CHUMKaX B OJikHEH nH(ppaKpacHO 30-
HE W [BETHBIX MHOT'O30HAJbHBIX CHUMKaX OBLIH OMNpEAETICHBI 3TAJIOHHbIE (parMeHThI, COOTBETCTBYIOIIHE
obwvekTaMm. B pesynbraTe Kiaccuukanuyd Ha CHUMKaX BBIJIEISUIOCH TOJIBKO 3 Kitacca 0OBEKTOB — BOJIA, pac-
TUTENBHOCTh U YYaCTKH, JUIICHHBIE PACTUTEIHHOTO TIOKPOBA.

[ony4eHHBIE pe3yNbTaThl BEKTOPU30BATUCH B 0hopMIsUTUCh B iporpamme Quantum GIS. Mcnons3o-
BaHHE BEKTOPHO-pacTpoBbeix ['MIC ompaBnaHo WX B3aMMOJONONHSIOMMMA (YHKIIMOHAIBHBIMA BO3MOKHO-
cTsMu. B xadecTBe OCHOBHOM BRIOpaHa M alalTUPOBaHA METOIMKA, pa3paboTaHHas I KapTorpadhupoBaHus
npuOpexxHO ceBepHOi 30HBI Kacnuiickoro Mops U u3noxeHnHas B padore [3].

O0cyxnenue pe3yabraToB. [lo0epeikbs IpeaAcTaBIsSIOT COOOH 30Hy HHTEHCHBHOTO B3aMMOJICHCTBUS
HeCKOJLKHX Teochep 3emmu (rumpocdepsl, tutochepsl, atMochepsl, Onocdepsl), B Mpeaenax KOTOPond Ha-
OJII01al0TCs CYTOUHBIC, CE30HHbIC, MHOTOJIETHHE, & TAK)Ke HENMepHOANYECKHUE KOJIeOaH!s YPOBHS BOJBI U TO-
JIo’)KeHUs1 OeperoBoii muHuK|[3].9Tn n3MeHeHus B Kacnuiickom Mope He MpOoCTO MPUBOIST K U3MEHEHHIO Oe-
PETOBOI TMHIH, a COTIIACHO [ 1], BIUAIOT HAa M3MEHEHUS BUJIOBOTO M CTPYKTYPHOW OPraHMU3AINU B SKOCHCTE-
Max Mops u nodepexwuid. [lo maeruio B.W. KpaBmoBoii [§], ypoBeHHBIH peskuM Kacmuiickoro Mopst UMUTH-
PYET CUTYyalHIo, KOTopas >KAeT 1 nodepexbs MupoBoro okeana B 1esioM B XXI Beke, n3-3a nmoabemMa ypoBHs
BBI3BAHHOTO TII00AJTHHBIM TOTETUIEHHEM KJIMMAaTa.

B cBs13u ¢ mogpeMoM YpOBHS MODSI TUTIOMIAAb OCTPOBOB 3HAYUTEIHHO YMEHBIIHIACH, COOTBETCTBEHHO
MoJBEpriach U3MEHEHHUIO U OeperoBast IMHUS. Tak Mo cHUMKaM co ciiytHuka Landsat MMS 2 nonydeHHOro
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31.05.1976 r. MOXXHO YCTaHOBUTb, UTO ILUIOLIAJb, 3aHMMaemasi o. TroneHuii, cocrasisia 60,425 kMm?, a
0.Yeuens — 126,307 km? (puc. 1.).Ha cHuMKe BU3yanpHO ACTUPPUPYIOTCS YYACTKH IMOKPHITHIE PACTUTEINb-
HOCTBIO M JIUIIICHHBIC PACTUTEIILHOTO MOKPOBa. JIOCTaTOYHO YBEPEHHO MOXKHO BBIJICIIUTh PACTUTEIHLHOCTD,
MMEIOIIYI0 BBICOKYIO OTPaKaTEJIIbHYI CIIOCOOHOCTh — 3TO TPOCTHHKOBBIC 3apociu. Ha octpose Tronenuit
TPOCTHHKOBBIEC 3aPOCITH TAHYTCS y3KOU (co cpeanedt mmpuHoit 500 M) 1M0I0C0o# BIIOJIb BOCTOYHOM U FO’KHOM
YJacTeil 0cTpoBa, ¢ OTHAIEHHOCTBIO OT Oepera Ha 1500 M.

a 0
Puc. 1. Caumok o. Yeuens (a) u Tronennii (6), momyuernnoro ¢ Landsat MMS 2 (31.05.1976 1.)

Ha octpoBe UeueHb TPOCTHHKOBBIC 3apOCIIN HAXO/ATCS TAaKKE Ha FOKHOM M BOCTOYHOM ITOOEpEKbe,
HO, TIPEAIIONIOKHUTENIbHO, OoMacca TyT HIXKe, yeM Ha TrojeHbeM. O0 3TOM CBUIETENbCTBYIOT OTHOCUTEIBHO
HU3KNE 3HAYEHUS CIIEKTPAIbHON OTPaXaTeIbHON SIPKOCTH IIMKCETIOB.

[Tpu undposoii 0O6padorke cHuMkoB Landsat ETM+ 7 3a pasubie cezonsl 2012 r. ycTaHOBIEHO, YTO
IJIOMIAh OCTPOBOB 3HAYMTEILHO COKpaTmiack. Ha octpose Tronenuit 3aroruiena nojoca mupuaoi 1500 M,
OTJIEJIABIIAsL I'YCThIE TPOCTHUKOBBIE 3apOC/IU OT MODSL. Y BEJIMUYEHUE YPOBHS MOpsI IIPUBEJIO K 00pPa30BaHHIO
BHYTPEHHETO 3a/1MBa. B pe3ynbTare TMHAMHUKN MOps, IUIOMIA/Ib 3aHUMaeMasi OCTPOBOM YMEHBILIWIACH 110 25
kM2 3anazHble Oepera oCcTpoBa SBISIIOTCS a0pa3HMOHHBIMHU, HO IPU 3TOM HE CHJIBHO MEHSIOTCS, Tak ¢ 1976
9Ta yacTh Oepera oTctynuia B cpenneM Ha 250 M. Boctounas u 1okHast 4acTy MpeTeprie 3HaYNTeIbHbIE
n3MeHeHust (puc. 2a). Tak Ha BOCTOYHOW 4YacTH MOSIBUJAcCh 30HAa OCYIIKH, OOYCJIOBJIEHHas CrOHHO-
HarOHHBIMU SIBJICHUSIMH, @ HA I0T'€ TOSBHIIOCH PSIJI MEJIKHX OCTPOBOB. [IpH4MHOI 3TOTrO ABISIETCS TUIIMYHBIE
JUISE HUX HEOOJIbIIME YKJIOHBI CYIIW U JIHA, CO3/AIOIIUe YCJIOBHS JUIS MepeMelieHusi OeperoBoil TMHUK Ha
00JIbIIINE PACCTOSHUS.

a 0
Puc. 2. Caumoxk o. Yeuens (a) u Tronenwuii (0), momyderroro ¢ LandsatETM+ 7 (31.05.1976 1.)

[IpupoHO-TEppUTOPHATIBHBIE KOMIIIEKCHI 0. YedeHb Takke MOJABEPINIMCH 3HAYUTEIBHOMY H3MEHe-
Huto. Kak u B ciayuae 0. TroneHMit Ha 3TOM OCTPOBE BUJIHBI U3MEHEHUS B BOCTOUHON U KOXKHOU yacTsax. Tep-
PUTOPHSI B CEBEPO-BOCTOYHON YaCTH OCTPOBA MPEBPATHIIACE BO MHOYKECTBO CAMOCTOSITENIBHBIX OCTPOBKOB, a
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Ha IOTe TIOSBUJINCH aKKyMYJIATHBHBIEC ITOABOHBIE Babl, (PMKCHPOBAHHBIE TPOCTHUKOBBIMH 3apOCIIsIMU. 3a-
MaJHBIN Oeper, Kak U B IEPBOM CiIydae, adpa3roHHbIN, aKKyMyJISATHBHBIM IPOIIECCaM TIOIBEP)KEHa CeBepHas
4acTb OCTPOBA.

NupnexcHpie nzodpakenue SAVI, kak BUIHO U3 MpuUMepa Ha pPUC. 3, MO3BOJISIOT OTHOCUTEILHO TOYHO
OTIpEZIeTTUTh TEPPUTOPUH, 3aHUMAEMBbIE PACTUTENFHOCTHIO, OTKPHITHIMH MMOYBaMU U BoJoi. ComocTaBieHne
WHJICKCHBIX N300pakKeHUH 3a pa3HOE BpEeMsl TaKKe JaeT BO3MOXKHOCTh POCICANTh JUHAMUKY U3MCEHCHHIA.

Puc. 3. UnnexcHoe uzodpaxkenue SAVI miist o. Tronenuit

Bce BbIen3noxkeHHble 0COOEHHOCTH YUTEHBI IPU COCTABICHUN LU(PPOBOIl KapThl OCTPOBOB. Tak, Mo
pasHoce3oHHBIM cHUMKaM 2012 1. ycTaHOBIeHa OeperoBas JTHHUSA, B3sTas 3a poHOBYI0. Ha Geperax ¢ 3apoc-
JISIMA BOJTHOH BBICOKOPOCIION PacTUTENBLHOCTH OEPEroBYIO JMHHUIO YAAJIOCh YCTAHOBUTH JIUIIL MPHOIHKCH-
HO, C OTKJIIOHEHHSAMH OT TpeOyeMoil TOYHOCTH. B 3TOM cirydae 3a 1Ba M3 BO3ZMOKHBIX TTOJIOKEHUH OeperoBoit
JIMHUAW HPUHSTHl HEUETKHE IPAaHULbl PACIPOCTPAHEHUS MPUOPEKHO-BOIHBIX PACTUTENIBHBIX COOOILECTB CO
CTOPOHBI MOPS ¥ CYLIIH.

3axuiouenue. M3MEeHUYMBOCTh M HEOAHOPOJHOCTD PEALHOTO IOJIOKECHUSI OEperoBoi JIMHUM, ITUHA-
MHKa (popM IMOABOJHOTO U HAJIBOJHOTO peibeda B 3aIMBAEMOI M OCYIIaeMOM I0JI0ce, CBOCOOpa3HbIe yCIIo-
BUsl HOpPMUPOBaHUS OEPEroB M XapakTep rPyHTa B 30HE JACHCTBHUS NPUOOMHOrO MOTOKA YCIOKHAIOT PabOThI
1o kaprorpadpupoBaHuio ocTpoBoB 3amagHoro Kacnus. Ha ganHOM 3Tane npoBeeHHBIX padoT ycTaHOBIIE-
HO, YTO BOCTOUHBIE Oepera 3THX OCTPOBOB UMEIOT HEONPECICHHYI0 OeperoByIO JIMHUIO U OTHOCSTCS K KaTe-
ropun OMOTEHHBIX, a 3amajiHble Oepera Ooliee MOABEPIKEHBI SBOJIIOLUN U HEOOPATUMBIM MHOTOJIETHUM W3-
MEHCHUSIM.

[ony4eHHble TUPPOBBIE KAPTHI CIYKAT OCHOBOMU IS OTOOPayKECHHSI MMEIOIIEHCS KOOPIMHUPOBAHHO-
MpUBs3aHHON MH(GOpPMAIIUHU 110 OMOJIOTHYECKOMY pa3HOOOpa3Hio OCTPOBOB. B pamkax gaHHOTO HMccienoBa-
HUSL [IPOAOJDKAIOTCS. pabOThI 10 YCTAHOBJICHUIO OEPEroBbIX JIMHUM, COOTBETCTBYIOIIUX CPEIHEMHOTOJICTHE-
My (()OHOBOMY) YPOBHIO MOPsI, COOTBETCTBYIOIIYI0 MAKCUMAJIIbHOMY YPOBHIO M3 MHOT'OJIETHUX HAOJIOICHUH
(BO BpeMsi HATOHOB) U COOTBETCTBYIOIIYIO YPe3y BOJBI IPH HAMHU3IIEM TEOPETHYECKOM YPOBHE MOPSI.
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