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YAK 911.9:528.94:551.4
E.N. T'azeTtoB

Opecckul HallMOHAABHBIN yHUBepcuTeT uMeHrHu M. M. MeunnkoBa

NCITOAB30OBAHUE I'IC AASI OBPABOTKU BATUMETPUU
MOPCKOTO IIIEAB®DA o. SMEHBIN

B cTaThe IpUBOAUTCS IPUMeEP UCIOAB30BaHUs coBpeMeHHbBIX [V C-TeXHOAOTUM AAS TTOCTPOEHUST OaTUMEeTPUYeCKOM KapThl MOPCKO-
ro meabda. ITpu 3ToM OBIAM NCIIOAB30BaHBL PE3YALTAThHl MHOTOAETHUX 9KCIIEAUITMOHHBIX UCCAEAOBAHUN I'AyOUH IPUOPEKHOM aKBaTo-
puu 0. 3MEeUHBIN COTPYAHUKAMU PernonarpHOTo LleHTpa MOHUTOPHHIA IPUPOAHON CPEABI U 9KOAOTHYECKUX UCCAepOBaHUE OpeccKoro
HaIlMOHAABHOIO yHUBepcureTa uM. V.M. Meunukosa. [Tokazansl npeumymjectsa [MC aAd U3roTOBAEHUS, IPOBEPKU U 3 (PEeKTUBHOTO
HUCIOAB30BAHUS AeTAABHBIX ITU(PPOBEIX MOAeAeli peabeda (LIMP) meabda. Pe3yabTaThl HCCAGAOBAHUS MOI'YT OLITH UCIOAB30BAHBI AAS
pelleHus TPaKTUYECKUX U HaYYHBIX 3aAa4 IIPXU OCBOEHUU IIeAbda Mops.

Karuessle caoba: [VIC-kaprorpadupoBanue, 0aTUMETPUst, MOPCKOU 11eAbd, LIMP

Y. Gazetov

GIS APPLICATION FOR MARINE SHELF BATHYMETRY PROCESSING AT ZMIINYI ISLAND

Example of contemporary GIS technologies application in development of bathymetric map of marine shelf has been described.
Results of years of bathymetric surveys conducted by the staff of Regional Centre for Environmental Monitoring and Ecological Studies
(I.I. Mechnikov Odessa National University) of the Zmiinyi Island coastal waters have been used. Advantages of GIS for maintenance,
checking, and effective use of detailed digital elevation models (DEM) of marine shelf have been shown. The results could be used for
practical and scientific tasks of marine shelf development.

Keywords: GIS-mapping, bathymetry, marine shelf, DEM.

€.1. TazeToB

BUKOPUCTAHHS I'IC AASI OBPOBKY BATUMETPIi MOPCBHKOTO ITEAB®Y o. 3SMITHU

VY cTaTTi HaBeAeHO IPUKAAA 3acToCcyBaHHs cydacHUX I'TC-TeXHOAOTIN AAT TOOYAOBU OAQTUMETPUYHOI KapTH MOPCBHKOro eabdy. [Tpu
IBOMY OYAM BUKOPHCTAHi pe3yAbTaTH 0AaraTOPiYHUX eKCIIeAUIINHIX AOCAIA’KeHB TAMOMH IprOepesKHOI akBaTopil 0. 3MiiHMM CcIiBPOOiT-
HuUKaMu PerionaapHOrO LleHTpY MOHITOPUHTY IPUPOAHOTO CEPEAOBHIILA TA €KOAOTIYHUX AOCAIAKeHb OAeCBKOI0 HalliOHAABHOTO YHiBeP-
curety im. L. I. Meunukosa. [Tokazano nepearu I'IC AAsT BUTOTOBAEGHHS, ITepeBipKU Ta epeKTUBHOIO BUKOPHUCTAHHS AeTaAbHUX IUQPO-
BUX Moperel peavedy (LUMP) menrdy. PesyabTaTi AOCAIAKEHHS MOJKYTh OyTH BUKOPHUCTAHI AAS BUPIIIEHHS NPAaKTUYHUX i HAYKOBUX

33Aa4 IIPU OCBOEHI MOPCHKOTO HIEABDY.

Karouogi caoBa: I'IC-kapTorpadyBants, 6aTuMeTpist, MOPCbKUH 1ieAbd, LIMP

BBepeHue. AKTYaABHOCTB TEMBI OIIPEAEASIeTCs Hellpe-
PBIBHOCTBIO OCBOEHUSI MUHEPAABHBIX, OMOAOTUYECKUX,
PEKpealoHHBIX U TPAHCIOPTHBIX PECYpPCOB MOpS.
B aTOM CBSI3U HEOOXOAUMBI IIPAKTUYECKUeE I1aTy 110 KC-
CAEAOBaHUIO U KapTOrparUpOBaHUIO TIOABOAHOTO PEAbe-
da. AN pa3AMYHBIX 3apad TpeOyroTcs KapThl peabeda
AHA Pa3HOTO IIPOCTPAHCTBEHHOI'O pa3pelleHusl U TOUHO-
ctu. B yacTHOCTH, AN HAYYHBIX UCCAEAOBAHUN HE3HAUU-
TEABHBIX 10 TIAOIIAAY, HO UMEIOITUX OOABIIIOE ITpaKTHUYe-
CKO€ UAU IIPUPOAOOXPAaHHOE 3HauUeHNe, MOPCKUX OObEK-
TOB 3HAYUTEABHO IIOBBIIIAIOTCS TPeOOBAHUSA K AETaABHO-
CTU U HaTASIAHOCTU KapT MOPCKOTO AHA. B coBpemenHoM
HaM AeUCTBUTEABHOCTU AT CO3AQHUS TAKUX KapT IIpUMe-
HSAIOTCS METOABI UCCAEAOBaHMS, Oa3upyloIecs: Ha BbI-
COKOTOYHOM M3MEepUTEeABHOM anmnapaTrype W CAOKHOM
POrpaMMHOM O0ecliedeHUr — TeOnH(POPMAIMOHHBIX
cucremax ([MC). INpumenenue 'MIC-TexHOAOTUN AaeT
COBepIIIEHHO HOBbIE BO3MOYKHOCTH AAS PELIEHUS AFOOBIX
HayYHBIX U IPAKTUYECKUX 3aAa4 B 3TOM 00AACTH.

HcxopHBIe NPEANOCBIAKU. 3apada IOAYYEeHUS WH-
dopmaium o peabepe MOPCKOTO AHa UMeeT OUeHb AaB-
Hiol0 ucropuio [1]. Ao 1940 —45 npu KapTUpPOBAaHUU
MOPCKOTO0 AHA TpeoOAapAaA METOA AUHENHOU MHTEePIIOAS-
nuu orMeToK rAyonH. C 1950 ropa HayaAm UCIIOAB30BATh
Pe3yAbTaThl IeOAOTO-TeOMOP(OAOTUYECKOTO U3yUeHUS
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MOPCKOTO AHA U mmobepeskuii. baaropapst mpuMeHeHUIO
aKyCTHYeCKOT'0 crocoda uaMepeHus rayouH, ¢ 50-x ro-
AOB OBIA Pa3BUT M yCOBEPIIEHCTBOBAH METOA T€OMOp-
OAOTMYECKON MHTEPIOAIIIUN. DTOT METOA YUUTHIBAET
KaK 9XOAOTHBIE AQHHBIE O TAYOMHAX, TaK ¥ Te0AOTO-Te0-
du3nUecKyo HHTepIpeTaluio peabeda AHa [2].
CucremaTruecKuM H3ydeHueM TIAyOuH YepHoOro
MoOps 3aHMMaAuCh BOo BpeMeHa [lerpa | (aTaac HepHoro
u AzoBckoro mopeit 1703 r.), B PyCCKUX 3KCIEAUIIU-
sax I'.U. ByrakoBa, U.A. lllectakosa ("Aomusa YepHoro
mops" 1851 r.), pycckoro reonrora H.W. ArppycoBa
(ABe «raybomepHBIe» skcrepunuu 1890—1891 rr.),
B coBeTckoe BpeMs MHctutyT okeanororuu AH CCCP
u Mucruryr reopusuku AH I'pysunckon CCP [3, 4].
B Hacrosiee BpeMs Ha YKPauHCKOM 4aCTU aKBaTOPUHU
YepHoro Mopsi 6aTUMETPUIECKUMU WCCAEAOBAHUSIMU
U U3TOTOBAEHMEM MOPCKUX KapT, AOLWM, 3aHUMAaeTcd,
B ocHOBHOM, ['Y «Aepxkripporpadis» [5]. B 2002 ropy
B aKBaTOpUU O. 3MEMHBIM 3TOW opraHu3zanuei Oblra
TpoBeAeHa cepus 6aTUMeTpUIecKuX padboT, Ha OCHOBE
KOTOPBIX pa3zpaboTaHa MoApoOHasd aonusg [6]. B xoae
MHOTOAETHETO MOHHUTOPUHTa MOPCKUX M Ha3eMHBIX
9KOCHUCTEM Ha HAyYHO-UCCAEAOBATEABCKOW CTaHIUU
0. 3MmeunHblM PermonaabHOro LleHTpa WMHTErpupoBaH-
HOTO MOHHUTOPHWHTa M JKOAOTUYECKUX HCCAEAOBAHUM
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(PLOMIM) Opaecckoro HaIlMOHAABHOI'O YHUBEpCUTETa
um. U.M. MeunukoBa (OHY) Bo3HUMKAA NOTPeOGHOCTH
B OOABIIIEN AeTaAM3alluM paclpepereHUsd TAYOWUHBI
MOps Ha HIeAbde C IeAbI0 MaKCUMAaAbHOTO ydeTa 0CO-
OeHHOCTU MUKpopeAbeda MOPCKOTo AHa. Kpome Toro,
AT HAYYHBIX U IPAKTUYECKUX NCCAEAOBAHUN B paltioHe
OTPeboBaAOCH KOMIIBIOTEPHOE TIPUAOIKEHUE, AQoIee
BO3MO>KHOCTb AOKAAU3AIUU U IPOCTPAHCTBEHHOTO aHa-
AW3a IIapaMeTpOB MOPCKOU CpeAbl Ha IieAbde [7].

IDeasb uccaepoBanus. Lieabio paHHOM pabOTHI SIBASET-
Cs U3M0JKEeHHe Pe3YAbTATOB U IIPAKTUYECKIX PEKOMEHAA-
UM 10 ucnoAb30oBaHUio ['MIC AAS M3TOTOBAEHHS AETaAb-
HOU IU(POBOU OATMMETPUUYECKOU KapThl Ha IpUMepe
nreabda HepHoro Mops BOAU3U 0. 3MeUHBIN. AAS AOCTH-
SKEeHUS 3TOU 11eAr OBbIAYM ITIOCTaBAEHBI CAEAYIOIIVE 3aAQUM:

* IIPOAQHAAM3UPOBATH 3HAUUTEABHBIN 0OBEM 3XOAOT-
HBIX IpoduAel, MOAYYEeHHBIX cOoTpypAHuKamu PLIVIM
B 2008 —2013 rr., IpMMeHUB CYIleCTBYIOIINe U pa3pa-
0OTaB AOTIOAHUTEABHEIE METOAUYECKUE IIOAXOARI ITO 00-
paboTKe HHAMOPMAIUU C aKYCTUUYECKUX 3XOAOTOB;

¢ II0 AQHHBIM 3XOAOTHPOBAHUS Ha PacTPOBOU OC-
HOBe IOCTPOUTH ITU(PPOBYI0O MOAeAb peabeda (LIMP)
nieaba 0. 3MenHBIN, BEHIAEAUB OCHOBHBIE YePTHI CTPO-
eHUs TTOABOAHOTO peabeda;

e IPOBECTU CpaBHEHME IIOAYUYEHHBIX pe3yAbTa-
TOB C CYIIIeCTBYIOIIeN KapTO MOPCKUX T'AYOMH B 3TOM
parioHe [6] ¢ peKOMEHAAQIUSAMHU 110 UCIIOAB30BAHUIO 110~
AYYEeHHBIX Pe3yAbTATOB.

M3rokeHne OCHOBHOTO MaTepraaa. MIcXopHBIMU Ma-
TepraraMy ¥ KOMIBIOTEPHBIMU IIPOrPaMMaMU AAST TIPO-
BEAEHUS UCCAEAOBAHUS ITOCAY KUAU!

* pe3yAbTaThl U3MepeHuU TAyOMHBI MOpPS, IIPeA-
CTaBAEHHBIE JXOAOTHBIMU TPOMPUASIMU Ha IIeAbde
0. 3menHbIl B 2008 — 2013 IT. ¥ KOHTPOABHBIMU U3Mepe-
HUSIMU PYIHBIM AOTOM;

* OTeUueCTBEHHble M 3apyOe’kKHbIe
110 MeToAAM 00pPabOTKU 3XOTPaMM;

+ GPS u3mepeHHs MOAOKeHHS OeperoBoN AWHUM
0. 3menHbIl B 2004 1.;

* AOIMd paiioHa 0. 3MeuHbIN [Y « Aeprkripporpadis»
3a 2008 rop,

» nporpammHoe oOecniedenue ARCGIS ¢ pacmimpe-
HueM Spatial Analyst.

W3mepeHus raAyOUHBI MOPSI IIPOBOAMAMCEH 3XOAOTaMU
«Lowrence LCX-15CT» m «SeaCharter 640cDF» Ha ua-
croTtax 50 u 200 KI'1 ¢ TOUHOCTBIO ONPeAeAeHUs TAYOHHbI
Mecta — 0,1 M 1 KoopayHaT — 1 —3 M (B cucreMe WAAS).
OrmpepereHre  MECTOIIOAOJKEHHUST TIAABCPEACTBa (PUKCH-
poBarock GPS-IpuCcTaBKaMU e€KeCeKyHAHO, IAyOHMHa —
AO HECKOABKUX Pa3 B CeKyHAY. Pe3yAbTaTbl U3MepeHHN
B HEIPEepBIBHOM pe’KMMe 3allUCHIBAAUCH B (DaliAbl BHY-
TpeHHero popMaTa 3XOA0TOB — *.slg. AKBaTOpPUS MAOIIA-
ABEO OKOAO 4 KM2. OBbIAA TIOKPBITA 30HAABHBIMU, MEPUAUO-
HAABHBIMU U AMATOHAABHBIMU (TPOBEPOUYHBIMU) TPOHUAS-
MU, Haxopdiumucs Ha paccrogaun 50 — 100 M ApyT oT Apy-
ra u Ha paccrosganu 0 — 1300 M oT 6eperoBo AMHUYM OCTPO-
Ba. O0I11ee KOAMUYECTBO 3allMCaHHbBIX ITpocraeit — 112.

[MoAyuyeHHBIE 3aIIUCH 3XOAOTUPOBAHUSA 3KCIIOPTUPO-
BAAWCH Ha IIPOTPAMMHOM O0ECIIEYeHUHN 3XOAOTOB B TEK-

yOAMKaIUumu

CTOBBIY (hopMaT u oOpadaTsiBaruch B Excel ¢ 11eanto yaa-
AeHUs 3anucei 6e3 KOOPAMHAT 1 3a0paKOBaHHBIX CaMU-
MU npubopamu. B urore ob1iee KOAMYECTBO U3MepPeHNN
COKPATHAOCE A0 ~ 65000. Daliabl BHYTpeHHETo hopMaTta
5XOAOTOB HECYT B cebe 3HaunuTeAbHOe KOAMYeCTBO COITyT-
CTBYyIOIIEN (KpoMe TAYyOMHBI U KOOPAMHAT) WH(OpMaun
(27 mo3uUIHUH TOABKO B 3KCIIOPTUPYEMOM B TEKCT BapHaH-
Te), pacun@poBaTh KOTOPYIO 0e3 CIIeMaAn3uPOBAHHOTO
AOPOTOCTOSIIIIETO IIPOTPAMMHOTO OOecIieYeHUsl B HaCTo-
dllee BpeMs He IIPEeACTaBASIeTCS BO3MO’KHBIM. OAHAKO
B IIporiecce o0pabOTKU YAAAOCH BBIICHUTEH, UTO A@Ke Te
MQHHBIE, CMBICA KOTOPBIX IOHSTEH, ITO3BOASIOT YCTaHO-
BUTH HEKOTOPELIE KPUTEPUU AAST OTCEBa OIIUOOYHOW WH-
dopMmaImy, NoAy4eHHON BCAEACTBUE OTPaKeHUS aKyCTU-
YEeCKHUX CUTHAAOB OT OAM3KO PACIIOAOSKEHHBIX ITOABOAHBIX
CKaA. B 4acTHOCTH, AAST 3TUX IeAel MCTIOAB30BAAUCH AQH-
Hble Top HaumeHoBaHueM « Depthy, « TopOfBottomValid».
Kpowme Toro, undopmaiug o IAyOuHe NepeBOAUAACH
13 (PyTOB B MeTphl, @ MH(MOPMAILUA O MECTOIIOAOKEHNN
U3 BHyTpEeHHEeU MeTpUYeCKOU CUCTEMBI 3XOAOTOB B reo-
rpaduuecKyto cucrtemMy KooppuHaT WGS84.

[TpepBapuTeArbHO oOpaboraHHble B Excel 3anmcu
3XOAOTHUPOBAHUS 3KCIOPTUPOBaAUCE B cpeay ARCGIS,
TAe U IPOBOAMAACH OKOHUYATeAbHas: 00pabOoTKa AQHHBIX:

* y4TeHBI AAHHbIE O BeAUYNHe 3aTAyOAeHUS aKyCTH-
YEeCKUX 30HAOB 3XOA0TOB Ha Pa3HBIX IPOPUAIX;

* VAQAEHBI 3aIlUCH, B KOTOPBIX pasHumna «Depth»
u «TopOfBottomValid» npeBriiiasa 1,2 M — BeAUUYUHY,
BBIBEAEGHHYIO 3KCIIEPUMEHTAaAbHO Ha OCHOBE HM3Mepe-
HUY 'AYOUHBI MOPS PYYHBIM AOTOM;

* IIONIAPHO IPOBEAEHO BU3yaAbHOE U IIPOIPAaMMHOE
CpaBHeHUe 3HaueHUN T'AyOMH IepeceKaroluXcs IIpo-
durelt ¢ oTOPAaKOBKOM HEAOCTOBEPHBIX AQHHBIX B CAY-
4Jae, eCAW Pa3HOCTb 'AyOUH IIpeBkbiiasa 0,5 M;

* TaK’Ke IIPOBEAEHO BH3yaAbHOE CpaBHEHHUE 3XO0-
AOTHBIX U3MEPEeHUM U 3HAUeHUU I'AYOUHBI MODPS, IOAY-
YEeHHBIX PYYHBIM AOTOM, C IIeAbIO BEIOPAKOBKM HeKade-
CTBEHHBIX U3MepeHuu.

B pesyabTaTe mpoBeAeHUS BBIIIEU3AOKEHHBIX OIle-
panui ObIA TOAYYEH MaCcCUB AQHHBIX TAYOUHBI MOPST —
25000 uzmepeHuU, BKAIOYAIOUIUN TOUYKYU OeperoBoi Au-
HUU OCTpoOBa ¢ TAyouHou — 0 M. KoreGaHUSIMU YPOBHSA
MOpSl B AQHHOM UCCAEAOBAaHUHU IIpeHeOperay, T. K. 10 pe-
3yAbTaTaM MoHuTopuHra PLIVIM B nepuop npoBepeHUs
5XOAOTHUPOBAHUS aMIIAUTYAQ KOA€OAHUM YPOBHSA ObIAA
24 cm, uto cocraBageT 0,6% OT aMIAUTYABI U3MeHe-
HUU TAYOMHBI MOps Ha 00CA€AOBAHHOM 4YacTH IieAbda
(38,5 M). BausgsHUe BOAHEHUS Tak>XKe He YUUTHLIBAAOCH,
T.K. 9XOAOTHPOBAHNE IPOBOAUAOCH IIPEUMYIIeCTBEHHO
B IIITUAEBYIO IIOTOAY UAU NIPU BOAHeHUH < 0,5 M.

AanbHelag 06paboTka pe3yAbTaTOB 3XOAOTUPOBa-
HUS IIPOBOAUAACH UHCTPYMEHTOM IIPUAOSKeHud Spatial
Analyst — «Topo to Raster», mpon3BoapHOM IpOrpaMMBbl
ANUDEM (ABcTparuiickuil HalluOHAABHBIN YHUBEPCU-
TeT LIMP) [8]. OTUM MHCTPYMEHTOM, IPEAYyCMOTPEHHBIM
MASL CO3AQHMS TUAPOAOTHYECKH KOPPEKTHBIX ITU(PPOBBIX
MoAeAelr peAbeda, ObIA pacCuyUTaH pacTp I'AyOHMH 00-
CAE€AOBAHHON aKBATOPUM C IIPOCTPAHCTBEHHBIM paspe-
ureareM — 0,1 cekyHARL (2—3 M) (puc. 1). B «Topo to
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Raster» mpuMenHseTcss UTepaTUBHBIM METOA WHTEPIIO-
AAIIUM KOHEUYHOM pasHullbl. OH ONTMMHU3UPOBAH Ta-
KUM 00pa3oM, YTOOBI MCIIOAB30BATh BBIUUCAUTEABHYIO
9(pPEeKTUBHOCTL METOAOB AOKAABHOM WHTEPIOASIIINU
(06paTHO B3BEIIEHHOT'O PACCTOSHUS), HEPEePhIBHOCTH
TIOBEPXHOCTU METOAOB TAODAABHOU WHTEPIOASIIINU
(Kriging, Spline) u y4eT pe3kux n3MeHeHUM [I0BEPXHO-
CTH (XpeOThl, KPyThle OOPHIBHI).
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Jluanason riyGHH, M .
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OctpoB 3MeHHbIiH

Puc. 1 Pacmp raybun mopsi Ha weAbge 0. 3MeuHsbll
no ganubm PITUM

Te sueliKy BBIXOAHOTO PacTpa, KOTOPhIe OKa3bIBAIOTCS
BHE IIPOMEPHBIX MPOPUAEH U Ha TBEPAOU MOBEPXHOCTH,
aBTOMATUUYECKU OTCEKAIOTCSd YKa3aHHBIM MHCTPYMEHTOM
110A 0OpabaTbiBaeMbIl 3KCTeHT. B nHcTpymente «Topo to
Raster» mpucyrcTByeT HaOOp NPOIEAYD, MO3BOASIOLINAN
y4ecTb At0Oble 0COOeHHOCTH peabeda. OAHAKO, AN 3TOM
PpaboThl IPUMEHSIAACh TOABKO OIITUMU3MPOBAHHAs MHTEP-
TIOAIITVA Y YKa3aHKe OeperoBoy AMHUM Kak Oapbepa.

Chaepytolie NpPoIeAypOd, IIO3BOAUBIIEN OT(PUAB-
TPOBaTh IITYMBI B 3XOAOTHBIX M3MepPEHMX, OBIAO HUC-
noab3zoBaHue pyHkuuu «Focal Statistics» npuarosxkeHus
Spatial Analyst. OToll dyHKIIUEN Ka’kpad sSdeiKa BBI-
XOAHOT'O pacTpa OblAa OCpeAHeHa 110 KBappaTaM Co CTO-
PpoOHOM 16 M, YTO COOTBETCTBYET pa3Mepy TUeMKU BBIXOA-
HOTO pacTpa ONpUHSATOMY 1o dopmyae: As=A/2%l, Tae:
As — pasmep suelky; A — pa3Mep UCCAEAYeMOU IIAO-
mwaay; X1 — KyMYASITUBHAd CyMMa AAMHBI IOAY4aeMBbIX
u3oAnHuN TpeOyeMoii yacToThl (1 M) [9]. Takoe o6ocHO-
BaHHe pa3Mepa SYelKU OBIAO CAEAAHO B CHUAY TOTO, YTO
pasMep sgueriku pactpa LIMP umeer 3HaUUTEeABHOE BAU-
sdHMe Ha IIPOU3BOAHBIE IIepeMeHHbIX MEeCTHOCTH, TaKUX
KaK YKAOH, aClleKT ¥ KpUBU3HaA.

OueBupHO, uTO KauecTtBo LIMP ompepensieT Kaue-
CTBO IIOCAEAYIOIIEro reoMopdOMETPUYECKOro aHaAMU3a.
Pacxoxxpenusa B LIMP MoryT HOSBAATBCS M3 CAYYaWHBIX
OIIMOOK ITPU 3XOAOTHPOBAHMY, @ TAK)KEe CUCTEMaTUUeCKUX
OITUOOK TIPY UHTEPIIOAATINHN. AAST OlleHKU KadecTBa LIMP
U1 OOHapY’KeHUs OIIMOOK BO BXOAHBIX AQHHBIX CYIIIeCTBY-
FOT pa3AryHbIe MPOoIeAYPbl. OCHOBHBIMM 13 HUX SIBASIOTCS
BU3yaAbHOE CpaBHEHMe BBIXOAHOTO pacTpa W M30AMHUU
C CyIIIeCTBYIOIIEeH KapToy I'AYOUH U U30AMHUAMU (pUC. 2),
BBIUHMCAEHUE CPEAHEKBAAPATUYHOM OIIUOKH IIPK CO3AQHUN
LIMP (RMSE — Root Mean Square Error), a Tak>ke pacueTe
TapaMeTpOB IIOBEPXHOCTU — HAKAOHQ, aclleKTa 1 KpUBHU3-
HbI, YIUTHIBAIOIIIUX CBOMCTBA MaTpUI] BBICOT. VIHCTpyMeHT
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«Topo To Raster» renepupyeT HOAPOOHBIM AOKAAA AWA-
THOCTHKM OIIMOOK M KOAMYECTBA MeCT TaK Ha3bIBaeMbIX
«yTe4eK» (AOJKHBIX SIM), UTO SIBASIETCS CYIIIECTBEHHBIM AAST
KOPPEKIINU UCXOAHBIX AQHHBIX 1 II0O3BOASIET [TIOAOOPATH OI1-
THMaAbHBIE TTapaMeTPhl HHTEPITOASIINN.

30°12'0"E 30°12'30"E

45°15'30"N

45°15'0"N

Puc. 2 CpaBrenue pacnoaoxenus uzooam royuu 2002 r. (wmpuxo-
Bannas Aunua go 30 m) u uzodbam no pacmpy rayoun PLIUM
(cnrownas Aunus go 35 m)

[TpuBepeHHBIE PUCYHKU 1, 2 B IIeAOM HOBTOPSIOT
OCHOBHBEIE OCOOEHHOCTU TOABOAHOTO peAbeda AOIMU
2002 r., 4TO CBUAETEABCTBYET O IIPABUABHOCTU pacue-
TOB BBIXOAHOTO pacTpa. B catine pmarnocTuku ommbok
«TopoToRaster» RMS1 06100 paBHO 1, KOAMYECTBO «yTe-
yek» — 1345. VcnipaBaeHUe «yTedeK», T.e. KOPPeKIus
rAyOuH Obina npoBepeHO uHCTpyMeHTOM «Fills sinks»
u3 npuAokeHusa Spatial Analyst MmeToAOM HallOAHEHUS
sIM 3@ CueT IIOBBIIIeHUs 3HaueHul ceTku [10].

Ha pucynkax 1, 2 mpocaeXuBaeTcs BBITIHyTas I0-
Aoras CTPYKTypa lieAbda B 3allaAHOM M FOT0-3allaAHOM
HaIllpaBAEHUHU OT OCTPOBa Ha (poHe DOAee pe3KOoro yBe-
AWYEHMSI T'AyOWHBI B CEBEPHOM U CeBepO-BOCTOYHOM
4yacTu Ireabda. Meskay TeM, HecMOTpPsI Ha IIOBTOPeHNe
OCHOBHEIX ocoOeHHOCTer Aornmm 2002 r., AeTarn3alius
pactpa rAyouH A0 16 M B g4elike IIO3BOAMAA CAEAATh
BBIBOA O CYIIIECTBOBAHMU 3HAUUTEABHO OOAee CAOJKHOU
CTPYKTYPHI peabeda AHA Ha Ileabde 0. 3MeuHBIH, 4To
IIPOMAAIOCTPHUPOBAHO Ha PUCYHKeE 3.
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Puc. 3 Pasnocmb rayounsl mops no roguu 2002 .
u pacmpy rayoun PLJUM
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B wactHOCTHM, OTMedaeTcss HaAWuWe Ha IIeAbgde
Yy 0. 3MeUHBIN OOABIIIOTO KOAMYECTBA AOKAABHBIX ITOHU-
SKeHUHU U CKaAbHBIX BO3BBIIIIEHUN, KOTOPhIE He OBIAM OT-
pa’keHHbI B IPEABIAYIeM BapuaHTe KapThl TAyorH 2008 r.

BpiBOABI UM NepCHEKTUBBI  HCIOAb30BaHWHS.
Wcnoab3oBanue coBpeMeHHBIX [MIC-TexHOAOTHMU IIO-
3BOASET BBIIIOAHATH IMIOAPOOHOe KapTorpadrupoBaHUe
TIOABOAHOTO peAbeda, a TakyKe TPOBOAUTH AETAABLHYIO
U TOYHYIO OIIeHKY KaueCTBa UCIIOAb3yeMbIX OaTUMeTPU-
YyecKuX AAHHBIX. [TocTpoenunie Ha ocHoBe [MIC 1mud-
POBBIe MOAEAU peAbeda HieAbda SABAAIOTCA YAOOHBIM
U TUOKUM MHCTPYMEHTOM AASI PEIIeHUs] TPaKTUIeCKUX
3apau THMApPOTpaduu U AAG HAyYHBIX HCCAEAOBAHUU.
Baaropapst 3anokennomy B ITIC MaremMaruuecKomy
anmapary MOsIBUAACh BO3MOJKHOCTb HE TOABKO OBICTPO
U TOYHO IIPOBECTU HATAIAHYIO BU3YAAU3AlMI0 MeAbYaii-
VX TMTOAPOOHOCTEN AOKa MOPSI, HO U BBITIOAHUTD IIPO-
CTPAHCTBEHHBIV aHAaAU3 IITapaMeTpPOB BOAHOM CPEABl, UX
U3MEeHEeHUSs BO BpeMeHH, yUeCTh UX B3aUMOCBI3b U BAU-
sHUe peAabeda AHA.

Baaropaps moAydyeHHBIM BO3MOXKHOCTSAM B OAMIKaM-
mneM OYAyIeM IAQHUPYeTCS MCIOAB30BATh IIOCTPOEH-
HYIO MOAEAB lileAb(a 0. 3MeUHBIN AT 00PabOTKHU 1 aHa-
An3a HakonaeHHoy B PLIVIM nHdopManyu 1o MOpcKoM
9KOCHUCTEME.

BaaropapHOCTH. ABTOpP CTaTbU BbIpa’kaeT OAaro-
AapHOCTH pykoBopuTeato PLIMM Meausniy B. WM. 3a no-
CT@HOBKY 3aAa@u¥ U IIOCTOSHHOE BHHMAaHHE K BBIIIOA-
HeHUIO pabotel, corpypaHukam PLIVMIM Cyukoy M. A.,
CaurupeBy C.M. 3a NMoMOIIb B IPOBEAEHUU 3XOAOTHU-
poBanusd, corpypHukam [Nasauk T.B. u Kotorype C.C.
3@ MepBUYHYIO 00PAabOTKY 3XOrpaMM, a TaKKe APYI'uM
COTPYAHMKAM, IPUHUMABIINM y4acTue B cOope nHdOp-
MaIuU AAST O9TOTO UCCAEAOBAHUSA.

VccaepoBaHYS BRITIOAHEHE B pAMKaX HAYIHO-UCCAE-
AOBaTeAbCKUX mpoekToB OHY, KoTophie prHaHCHUPOBa-
AUCH U3 Or0AKeTa MuHUCTepCcTBa 0Opa30BaHUS U HAYKHU
B 2008 —2013 rT.

PenjeH3€HT: AOKTOP reoAoro-
MuHepaaornyeckux Hayk E.A. Uepke3
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