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BUKOPVCTAHHSA TEOTH®OPMAIIMHUX TEXHOJOTTI
I JAHUX TUCTAHIIMHOI'O 30HIAYBAHHA 3EMUJII
JIJIS OIITHKH AKOCTI BOJAU Y BOJOMMAX

3a 1aHMMU aepOKOCMiYHMX 3HIMaHb 3 BUKOPUCTAHHSIM reoiH(opMalliiiHMX TEXHOJIOTiil YCTaHOBJIEHO, 1110 eKCILTyaTa-
11is1 X0oTHUCIaBChKOTO Kap’epy B bisopyci Moxke nmpu3BecTH 70 30iIbIIeHHS CTOKY MOBepxHeBUX Boa y YopHe Mope it 1o
3MeHILeHHs iioro — y banTiiicbke. Lle cnipuymHUTH 3aTpUMKY BogHOro ooMmiHy B Illaibkux o3epax, 110 3yMOBUTh
TMOCWJIEHHS BIUIMBY NPUPOJIHUX i aHTPOMOTEeHHUX (hakTOpiB Ha eBTpodyBaHHs 03ep Lllanbkoro HallioHaILHOTO MPH-
pOIHOro napky. [I1st MOHITOpMHIY LIBOTO MpoLeCy po3pobIeHO it anmpoboBaHO reoiHdopMaLliiHy TEXHOJIOTiI0 BUKOPH-
craHHs naHux ETM+ 3 kocMmiuHoro amapata LANDSAT-7 mis TpodiuHoi kiacudikalii o3ep TepuTopii mapky.

KitouoBi ciosa: Lllanbkuil HallioHaIbHUI TPUPOAHUM TApK, 03epa, XOTUCIABCbKUI Kap’ep, KOCMiUHi 300pakeHHs,
LANDSAT, antponioreHHe eBTpodyBaHHs, TpodiuHa Kiacudikairis.

AKTyaJIbHICTh Ta TOCTAHOBKA 3aBAaHHA. Baxum-
BUM TIPUPOIHMM KoMmruiekcoM CximHoi €Bporm €
TpaHCKOPAOHHUM [loJIiCbKMIA pEeTiOH, IKUI OXOTUTIOE
TepuTopii YKpainum, binopyci, yactkoBo Ilomabuii i
Pociiicbkoi @enepariiii i BKII0Ya€ BeJIUKi JIiCOBI Ma-
cuBM, 00J0Ta, JYKM, BEJIUKI W MaJli pikKu, CTPYMKH,
Pi3HOTHUITHI O3€pHiI €KOCHCTEMH, a TAKOX MeJlopa-
TUBHI cucteMu. TyT TPOXOAUTH TOJOBHUI €Bpo-
NeChbKUii BOOOIII, IKU po3ainsie 6aceitHu YopHo-
ro (Bomo30ipHuit 6aceitH p. [Ipur’saTe) i banriiicbkoro
(Bomo30ipHmii GaceitH p. 3aximauii byr) mopiB. 3a-
TAJIBHOIO 03HAKOIO HA3€ MHUX, BOMHO-0O0JIOTHUX, BOA-
HUX exocucteM IlomichbKoro perioHy, He3aJIeXXHO Bil
iX TUMy, € T€, 110 BCi BOHM 3a3HAIOTh 3HAYHOTO aHT-
POTIOTEHHOTO HaBaHTaXXEHHS.

Y 3ramaHoMy perioHi YKpaiHUM pPO3TalllOBAaHUIA
[Mlanpkuii  HaiOHAJIBHUA  OPUPOAHUNA  MaApK
(IOHTIIT) — omwH 3 HAWOUIBIINX TIPUPOIOOXOPOH-
HuX 00’ekTiB. [TapKk MicTUTH pi3HOMAaHITHI TPUPOIHI
CYXOHO0JI, BOTHO-OOJIOTHI YTimms, Jicw, JyKW U 23
YHiKaJbHI NpUpoAHi o3epa. BiH OyB CTBOpeHUI B
1983 p. Ha mromi 32 515 ra, a B 1999 p. Ykazom
[IpesuneHra YKpaiHu OyB PO3LIMPEHUMN MO TUIOILI
48 977 ra.

Ha neit yac misa YkpaiHum BHHMKIA aKTyajbHa
npobiema 30epeXeHHS 3aloBiIHUX TEPUTOPIl
IITHIIII, mo moB’sd3aH0 3 OYmiBHMLOTBOM XOTH-
CJIaBCHhKOTO Kap’epy BUAOOYTKY KpeWau U ITCKy B
Pecniyoumini Bizopyce. ¥ 1991 p. Oyio BUKOHaHO 00-
IPYHTYBaHHSI MIPOEKTY OyIiBHUIITBA IILOTO Kap’epy B
binopyci 6e3nocepeaHbO Oiisi AEPKABHOTO KOPAOHY
3 Ykpainowo (kap’ep posramoBanuii B 0,35 KM Bin
KOPAOHY MiX IIMMM KpaiHamu). BymniBHUIITBO Kap’e-
py 3 BUAOOYTKY OydiBeJIbHMX MaTepialiB po3IoyaTo
y 1994 p., aie dyepe3 eKOHOMIUHI ¥ (DiHAHCOBI TPyH-
HOIII HE BIAJOCd BUBECTHM WHMOTO Ha IIOBHY IIO-
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TyXxHicTh [15]. IlpoekTHa moma Kap’epy 240 ra,
mmbuHa — 45 M. Ha temepinniit yac y HboMy 100y-
BalOTh ITiCOK OymiBedbHMI (Tmepiia dYepra), a 3
2015 p. TUIaHYIOTHh BUIOOYTOK Kpelau (apyra depra
po3po0OKM, SKy TIPUITYCKAIOTh TPOBOAUTH IO
2040 p.). 3HayHi 0OCSITH TipHWUYOMOOYBHUX POOIT,
SKi 3alIpOE€KTOBaHi Ha XOTHUCIaBCbKOMY POAOBUILI,
CYIIPOBOIKYBAaTUMYTHCS TTOTYXKHMM BOJOBIIJINBOM
(27,5 Tuc. M3/mo0y 3 po3paxyHKy Ha KiHIIEBHI Tepi-
071 po3poOKM POIOBMIIIA), 110, 32 IPOTHO3aMU, CIIPH-
YUHIOBAaTUME HETaTMBHWI BIUIMB Ha 3aTOBiIHI TEpU-
TOpil YKpaiHu. ¥ 1mx MporHo3ax, 30KpemMa, MoBa e
mpo Te, IO ToAaiblle IONIMOJCHHS Kap epy
(mo 45 M) 3 MeToI0 BUOOOYTKY Kpeiam MoXe Iopy-
IIUTU MiJ3eMHI BOAOHOCHI CHUCTEMHU, IO XKUBISTH
[Manpke Ta iHIII o3epa. BumoOyTok Iii€i TipChKOI
rmopoau Ha Oinbir Hixk 40-MeTpoBilt TTMOMHI 03Hava-
TUM€ HEeMHWHYYe YTBOPEHHsS IEIpPECiiiHOi BOPOHKH,
B SIKY BiKauyBaTHUMETBCS BOAa 3 MPUJIETJINUX paiio-
HiB 3axigmHoro ITomiccs. [ToBHOMacITabHa po3pooKa
POJOBHIIIA MOXE MPU3BECTU IO OCYLICHHS HAa TEpU-
Topii YKpainu 3emenp 1uiomeo o 40 Tuc. ra [6].
Oco0mmBo akTyanbpHOIO Tpodiemoro mrst LITHIIIT e
aHTPOIIOTEHHE €BTPOMYBAHHS BOAHUX EKOCUCTEM
[5, 13, 14, 17, 18, 24 ta in.].

JUIS  OLiHIOBaHHS BIUIMBY XOTHUCJABCHKOTO
Kap’epy Ha HaBKOJIMIITHE cepenoBuiie Iloiccst Baro-
MU iHTEpeC CTAHOBJATH JaHi AUCTAHLIHHOTO 30H-
nyBanHg 3emuti (J33), ski, Ha Xajab, MOKWA IO 3
LIEI0 METOI0 He MAiomv WUPOKO20 3ACMOCYEAHHSL.
B yMoBax HeoOXimHOCTi 3a0e3meueHHsI PeryjasipHOTO
MOHITOPUHIY MaTepiaid CYITyTHUKOBOTO 3HiMaHHS €
MPaKTAYHO O6€3JIbTepPHATUBHUM JKEPEJIOM €KOJIOTiU-
HUX gaHux. Po3po6iaeHHs1 MeToaiB 00poOKK MaTepia-
niB /133 111 MOHITOPUHTOBOI OIIIHKYM XapaKTepy aHT-
pPOTIOTE€HHOTO BIUIMBY XOTHMCIABCHKOTO Kap’epy Ta

© @.T. lllymaxos, O.T. Azimoe
ISSN 1684-2189 GEOINFORMATIKA, 2013, Ne 4 (48)



iHIIMX 00’ €KTIB TOCIIOAAPCHKOI MisITHOCTI 1aCTh 3MO-

Iy iCTOTHO MigBWINWTH TOYHICTh i 00 €KTMBHICTh

iHopMarlii Tpo eKOJIOTIYHWI CTaH MTPUPOTHUX i AaHT-

ponorernHux ganaimadtis HTHIIII. dns po3B’sa3aHHs

IIbOTO TTUTAHHS BaXJIMBUM KPOKOM € PO3poOKa reo-

iH(opMaLitHUX TEXHOJOTiii CTOCOBHO CTBOPEHHS

cremiaJbHUX TeMaTUIHUX KapT TpodidyHOro craHy
ozep LIHIIIT 3a naHMMHU aepOKOCMIYHMX 3HiMaHb

[14, 22, 24].

CraTTsl MpUCBSYEHA BUCBITICHHIO IESKUX OTPU-
MaHUX HaMU DPE3YIbTaTiB HACMK08020 PO36°A3AHHA
KOMNAEKCHOT 3aeaiom 045 pecioHy npobaemu 3 GUKO-
pucmanuam 3acobie J[33. Y momepemHix mpaisx
[22—24] aBTOpM JuWIIe JOTUYHO TOPKHYIWCS IIi€i
npoo6sieMu, aKIIEHTYBaBIIIM OCHOBHY YBary Ha acIiek-
Tax 3aCTOCYBaHHS T€0iH(MOPMAaIiifHIX TEXHOJIOTIH TTif
Yac poOOTHU HaJ HE.

AHanmi3 octaHHIX mocihimKens i myOaikamiid. /133
pOOUTh ICTOTHUI BHECOK B €KOHOMIKY PO3BMHEHUX
KpaiH cBiTy. 30KpeMa, KOCMiUHYy iH(pOpMaIif0 BUKO-
PUCTOBYIOTh y Takux cdepax [1-3, 7, 9, 11, 12, 16,
23, 24 ta iH.]:

- IOCIIKEHHS B iHTepecax HayK IMpo 3eMITIO;

- JOOCHiIXEHHS ¥ pallioHaJbHe BUKOPUCTAHHS MPU-
POIIHUX PECYPCIiB;

- OXOpOHAa HaBKOJIUIITHBOTO CEPEIOBUIIIA;

- TIONepeIXeHHS M JiKBigalisi HACIiAKiB Haa3BU-
YalHMX CUTyaliil (MpupoaHi KatacTpodu i Tex-
HOTEHHI aBapii);

- MEeTeopoJIoris i KJIiMaToJIOTi;

- JIicOBe ¥ CiJIbCbKE roCIoaapCcTBa;

- MicToOynyBaHHS, TPAHCIIOPTYBaHHS, EHEPIeTUKA;

- CTBOPEHHS Pi3HOMaHITHUX TEMAaTUYHUX KapT, Ka-
JIAcTPiB pi3HUX 00’€KTIB, (hOpMyBaHHS Te0iHDOP-
MaliiiHOI MpOaYKIIii;

- 3abesnevyeHHd Oe3MEKM KpaiHU Ta iH.
el BUA AisSNIBHOCTI HAWCTPUUHATAUBIIUUA 10

iHHOBaLifl i TTOTpedye BMPOBAIXKEHHS HAWOCTaHHI-

X IOCSATHEHb (BYHAAMEHTaJbHOI U MPUKIATHOI

Hayku. Hrxde mepesiyeHo nepeBaru aepoKOCMiYHUX

METOMIB Tepel iHIMMMHU IS €KOJIOTIYHOTO MOHITO-

punry [1, 2, 7, 23 ta iH.]:

- OijpllIa ONISOOBICTh, SIKa 3abe3mevuye MpoBeaeH-
HSI pEeTiOHAJBHUX i NIOOATBHUX JOCTIIKEHb €KO-
JIOTIYHOTO CTaHy MPUPOMHMX i AaHTPOMOTEHHMX
JTaHamadTiB;

- OIIepaTUBHICTB i IEPIOTMIHICTE Ofep>KaHHS iH(pOp-
Mallil TPO MPOLIECH i SBUILA TiJ YaC MOHITOPUHTY
TUX a00 iHIIMUX THUIIiB MPUPOTHUX PECYPCiB, €KO-
JIOTIYHUX TIpo0JieM, HaA3BUYaHUX CUTYalliii;

- MOXJIMBICTh POOOTH Yy OyIb-SIKMX BaXKKOIOCTYII-
HUX palioHax;

- omepxaHHs iH(opMallii 3 pi3HUM TTPOCTOPOBUM
PO3Pi3HEHHSIM Yy Pi3HUX Jiana3oHax eJleKTpoMar-
HITHOTO CHEKTpa Ha Tii camiil TepuTOpii B pi3Hi
Iopu poKy;

- BMCOKa BipOTigHIiCTb OAEpKYyBaHUX AAHUX, OCOO-
JIMBO B KOMOiHaIlii 3 HA3¢MHUMU BUMipaMu;

© @.T. lllymakos, O.T. Azimos
ISSN 1684-2189 TEOIHD®OPMATHKA, 2013, Ne 4 (48)

- IIMPOKHUA CIEKTP PEECTPOBAHMUX MApaMETPiB MpU-
POIHOIO I aHTPOITOTEHHOTO CEPEeNOBUIIA, SIKi 3a-
0e3IMeuyoTh pO3B’SI30K 0araTtb0X HAyKOBHX i
MpakTUYHUX MPOOJIEM €KOJIOTii JOBKIIS;

- MOXJIMBICTB Ilepenayi indopmalrii i peTpaHCIIsIIIii
JaHWX, OTPMMAaHMX ITiJi YaC Ha3eMHHUX KOHTaKT-
HUX IOCJiIKE€Hb MNPUPOAHUX i AHTPOIOTEHHUX
JaHamAaddTiB TOIO.

OCHOBHI XapaKTepUCTUKHM, IIIO PEECTPYIOTH ITiI
Yac AUCTAHLiAHOTO 30HAYBAaHHS BOAOIM, 3BeAEHO 10
Takux rpym [7—11, 13, 14, 17—24, 26—28 Tta iH.].
1) mapaMeTpu MOBEpPXHEBOTO XBWJIIOBAHHS 1 3MiHEH-

HS TIIPOIMHAMIYHUX XapaKTEPUCTUK BOTHOTO CE-

pEIOBUIIA;

2) 3MiHEHHs piBHS BOJOWM, IO TIOB’sI3aHi i3 cH-
HONTUYHOIO MIHJMBICTIO ¥ TOCHOAAPCHKOIO
JiSITIBHICTIO JIIONWHM,

3) XxapaKTepUCTUKHU JHOIOBUX ITOJIB;

4) Bapiallil MOJiB TeMITepaTypy B MeXax Tediil Ta iX
JIOKAJIbHUX 3MiH;

5) momi HagTOBUX IIIIBOK i IUTIBOK IOBEPXHEBO-
aKTMBHHUX PEYOBUH;

6) 3MiHeHHS (Pi3MKO-XiMIYHUX XapaKTepPUCTUK BOI-
HOTO CEepEeOBUIIIA;

7) 3MiHEHHS TiIPOONTUYHMX XapaKTePUCTUK BOJONM
yepes Bapiallil KOHIEHTpallii 3BaXXeHUX i po34n-
HEHUX Y BOJi OpTraHiYHUX PEYOBUH,;

8) 3MmiHeHHS cTaHy (hiTOTUTAHKTOHY, IO TTPUBOAWTH
0 3MiHHA CIEKTPaJbHUX XapaKTEPUCTHUK i CHUT-
HaJliB (JIyopeCIeHIIIl;

9) TpodiuHmit cTaH 03ep, BOAOWM i IPUOEpPERHNX
30H MODIB.

[Ipy LpOMy CJig BpaxoByBaTH, 110 JO OCHOB-
HUX JXepeJl aHTPONOTeHHUX BIUIMBIB Ha BOIHI
o0’ektm Hamexath [5—7, 11, 14, 17, 18, 20, 21, 23,
24, 27 ta iH.]:

- TIPOMMCJIOBE ¥ CiIbCHKOTOCIIOJapChKe BUPOOHMII-
TBO;

- BUAOOYTOK TBEPAMX KOPHUCHUX KOIMAIWH i ByIJje-
BOJHIB;

- CKMIAHHS MPOMMCIIOBUX, TOCITOJAPCHKUX i MOOY-
TOBUX CTiYHUX BOI;

-  HaAOXOIXKEHHS pPIi3HMUX 3a0pyIHIOBAJIBHUX pPEYO-
BUH 3 TEPUTOPil MICT i CiJIbCHKOTOCTIOAAPCHKUX
YTifIb,

- amapii HAa BOOHOMY I MOPCBKOMY TPaHCIIOPTi;

- aBapillHi BUKUIM 3 IMiIBOAHUX TPYOONPOBOIIB;

- TYpUCTMYHA ¥ pekpeaniiiHa OisIbHICTB;

- TEpEeHECEHHs 3a0pYyIHIOBAILHUX PEYOBUH 4Yepe3
atMocdepy ToIIo.

BrkoHaHMIi HAaMW aHAJTITUYHUN OIJISA pPe3yib-
TaTiB IOCTiIXeHb i myoOmikamiin [3, 4, 7, 8, 11, 13,
14, 17—19, 22, 24, 26—28 Ta iH.] CTOCOBHO TEMaTUKH
IIi€1 CTATTI Ta€ 3MOTY HArOJIOIIYBaTU Ha TAKWX OCHOB-
HUX METOMOJIOTIYHO MPHMHIIMIOBUX BHUCHOBKAaXx
¢axiBiiB. CyITyTHUKOBI METOIM OIIiIHKM SIKOCTi BOIU
IPYHTYIOTbCSI Ha ITOOYIOBi CTAaTUCTUYHUX 3aJI€XHO-
CTell MiX CIEKTPAJIbHOIO BiOMBHOIO 3MAaTHICTIO BOA-
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HOTO CEpPEOBUILA 3 Pi3HOIO MYTHICTIO TTOBEPXHEBOTO
1Iapy BOAY Ta BiAIOBIAHWUMW JaHUMHW, BUSHAYCHUMU
KOHTaKTHUMU METOAAMMU KOHTPOJTIO ii IKOCTi (Hampu-
KJ1aJ1, TIpOo30picTh Boam 3a AuckKoM CeKKi, KOHIICHTpa-
IisT 3BaXX€HWX PEYOBMH, BMICT XJIOpOMITy @ TOIIO).
OTXe, TTPO30PIiCTh BOAM SIK BUMIp 1i SIKOCTi iCTOTHO
BILJIMBA€E HA PE3YJbTATH AMCTAHLIMHUX CIIEKTPATBHUX
ONTUYHUX CIIOCTEPEXKEHDb BOAOM, 30Kpema o3ep. Tak,
eBTpO(dHI BOZOMM MaIOTh 3€JICHUI KOJIip BOIW, TOMY
IO MICTSITh BOAY 3 OUTBIIMM BMiCTOM XJIOpodity a y
¢ditorutankroHi. B omirorpodHMx BomoiiMax BMICT
3BaXXEHUX PEYOBUH HE3HAUHMI, TOMY BiIOUTTS Bim ix
BOJHOI TTOBEPXHiI BU3HAYAETHCS TMEPEBAXXHO MOJIEKY-
JIIPHUM PO3CilOBaHHSIM BOJIM B CHMHbLOMY Jiama3oHi
cnekTtpa enekrpomarHiTHux xBwib (EMX). Komip
BOAY TaKWX BOJOWM TeMHO-CHMHili. BiH cBiguuTh mpo
HU3bKY KOHIIEHTPAIil0 BMIiCTy XJI0podily @ B TOBIII
Bonu. Bojoiimu, 1o MicCTSATh BEJIWMKY KUTBKICTh 3Ba-
JKEHUX PEYOBMH HEOPTaHIYHOTIO MOXOMXKEHHS, XapaK-
TePU3YIOTbCS MAKCUMAaJIbHUM BiIOUTTSIM y YEPBOHO-
MY Jiara3oHi crekrpa. Taki BOgoWMM Ha 3HiMKax y
LIbOMY Jiana30Hi MalTh BUCOKE BiIOUTTS Bill BOAHOI
MOBEPXHI.

Ha cygacHOMYy erami miIst aHamizy TpogidHOTO
CTaHy BHYTPIillIHiX BOJOUM Hal4acTillle BUKOPHUCTO-
BYIOTh BU3HAUCHHSI B HUX BMicTy xyopodiny a [7, 8,
22, 24, 26—28 ta iH.]. CeKTpaJbHMI Xil SICKPaBOCTI
BOOHOI MOBEPXHi MOKAa3ye, 1O MJISI AUCTAHLIAHOI
OIIiIHKM KOHIIEHTpaIlii IIbOTO THUMY XJIOpOodiry
HalliHOPMATUBHIIIIMMM € TaKi Aialla30HUA BUINMO-
ro criektpa EMX: kopotkoxBuiiboBuii (430—440 HM)
U1 OJrOoTpO(HUX Ta JOBrOXBUJIBOBHIT (670—
690 M) 11 Me30TpodHUX i €BTPOMHMX BOMOIM.
KoedilieHT BimOWMTTS 3a MOBXWHM XBWJII OJIM3BKO
520 HM B OCHOBHOMY HE 3aJICXKUTh BiJ KOHIICHTpAIIii
xJopodiny a y Bomi. Y OMMKHIN i KOPOTKOXBUILOBIH
iH(bpauepBOHMX 30HAX CIIEKTpa ONTUYHE BHUITPOMi-
HIOBaHHS TIPOHWKA€ YIJIMO BOAMW JIMILE Bil OJHOTO
0 JEKiJIbKOX AECSATKIiB CAaHTUMETPiB 3a JOBXWHU
xBujti 1400 am. Y 3B’A3Ky 3 TUM 1[0 POCIIMHHICTD Y
IBOMY Jiarna30oHi Ma€ MakKCUMaJIbHe BimOWUTTSI, a i-
TOILUTAHKTOH B €BTPOGHUX BOAOMMAX PO3MIlIlyEThCS
Yy NOBEPXHEBOMY IIapi BOMHOIO CEpemoBHUIlla, 3a3Ha-
YeHa 30Ha CIIEKTpa € HAWMEePCIEeKTUBHIIIOO 1JIST BU-
SBJAEHHS TUISIM LBITiHHY Boau. TakuMm 4ymHOM, Oa-
raTo30HAJBHY aepPOKOCMIiUHY iH(opMamio, 110
00po0JieHa 13 3aCTOCYBAHHSM Pi3HUX MaTeMaTUYHUX
AJITOPUTMiB, MOXKHA BUKOPUCTOBYBATH JIJISI BUBHAYEH-
Hs OJM3bKUX O MOBEPXHI BOAM KOHUEHTpALii XJI0-
podiny a [7, 8].

Y3aranpHI0I04M aHali3 MaTepiaiiB MOIEepeaHixX
JOCHiIXeHb 1 BIAMOBIAHMX MyOJliKalliii, 3a3HAYUMO,
10 METONWKW BW3HAYECHHS BMIiCTy xjopodiny a y
BOJIOMMAaXx 32 JaHUMU 06AraTo30HaJIbHUX aePOKOCMIiU-
HUX 3HIMaHb, 110 OXOIUTIOIOTh CIEKTPAIIbHUI miara-
30H 430—1400 HM, I'pYHTYIOTBCS Ha CBITJIOPO3CifO-
BAJIBHUX BJACTUBOCTSAX (hiTOMJIAHKTOHY ¥ Ha
CBITJIOTIOMIMHAIBHUX BJIACTUBOCTSIX XjiIopodiny a,
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a TaKOX Ha XapaKTepHCTUKaX BEPTUKAJIBHOTO PO3II0-
niay (iTOTUIAaHKTOHY y BOJHIM TOBII. Y Hall 4ac B
iHTepecax BUBYCHHS CTaHy TPOdIiUYHOTO CTaHy 03ep-
HUX CHUCTEM IIMPOKO BHUKOPHUCTOBYIOTh KOCMiuHi
3HiMKH (K3), sKi omepXyloTh 3 CYyTHUKIB TUCTaH-
mitinoro 3oHmyBaHHS [3, 4, 7, 8, 11, 13, 14, 17—19,
22, 24, 26—28 Ta iH.].

OTXe, BpaxoBYIOUM OCHOBHiI METOMOJIOTiUHI pe-
3yJAbTaTH HaIlpalioBaHb Kojer [3—11, 13—15, 17—
22, 24—28 Ta iH.], a TaKOX IESIKWX BIACHUX TOCIIi-
JUKEHB 32 TTONEPEIHI POKM, PO3MISIHEMO Ha MPUKJIIAi
teputopii LITHIIIT edexTnBHICTS AUCTAHIIIITHOI MO-
HITOPUHTOBOI OLIiIHKM XapaKTepy MMOBIpPHOTO aHTpPO-
TIOTEHHOTO BIUIMBY XOTHMCJIAaBCHKOTO ITillIAaHO-Kpeii-
JIOBOTO Kap’€py Ha eKOJIOTiYHUI CTaH BOJHO-03€PHOI
CUCTEMU MapKYy.

Marepiaan i Meromuka mocaimkenHs. OnHieo 3
BAXKJIMBUX XapaKTEPUCTUK TPODIUHOTO CTaHy BOJOUM
€ Mpo30picTh Boau. BoHa B OCHOBHOMY 3yMOBJIEHA
BMIiCTOM Yy BOJi Pi3HUX 3a0apBJIEHUX PO3YMHEHUX i
3BAXXEHUX PEUYOBMH. AHTPOTIOTeHHE €BTpPOGyBaHHS
BOJOMM HaiyacTillle MPOSIBISETHCI Y MAaCOBOMY PO3-
BUTKY IJIAHKTOHHMUX BOIOPOCTEMA, 1110 TIPU3BOINUTH 10
3HAYHOTO 3HIWDKEHHS IPo30pocTi Bomu. BinOuBHa
3MIaTHICTh BOAM 3MIiHIOETHCS 3i 3MiHOIO B Hill KOH-
meHTpairii xaopodiny a. 30iIbIIeHHS HOTO KOHIIEH-
Tpallii Ma€e TEHAEHII0 3MEHIIyBaTH BiIOUBHY
3MIaTHICTh BOAW Y CHUHIX MOBXHWHax criektpa EMX i
30i/IpIIlyBaTH — B 3eieHmX |8, 22].

OcTaHHIM 9YaCOM IIMPOKO 3aCTOCOBYIOTH OIIHIO-
BaHHS TPODIYHOTO CTaHy 03€pPHMUX €KOCHCTEM 3a Be-
JIMYMHOIO TIEPBUHHOI MPOAYKIIi ¥ TOB’SI3aHUMH 3
HEI0 TMOKa3HWKaMu TpodiyHOTO cTaHy. 3 IIi€l0 Me-
TOI HaWyacTillle BUKOPUCTOBYIOTh aHi IIOAO XJIO-
podiny a, mposopocti Bognm 3a muckoM Cekki i
BMicToM 3arajbHOro pochopy (P). ¥V 1977 p. P. Kapi-
COH [26] po3po6uB IJIsT IIUX TTOKA3HUKIB iHAEKC TPO-
¢iunoro crany (ITC), sgkuii 3acTOCOBYIOTH ¥y
JIIMHOJIOTIYHUX DOCTIIKeHHIX [22, 24, 27, 28 Ta iH.].

Illkama 1poro iHAEKCY (pHC. 1) ma€e MOXIMBICTh
BU3HAYaTU BEJMKY KiJIBKICTh iHAWBIAyaIbHUX KJIACiB
o3ep. Koxna ocHoBHa 3oHa (10, 20, 30, 40, 50, 60,
70, 80, 90, 100) TpodidHOTO PO3IOIiNY SIBIISIE CO-
0010 TOABOEHHS KOHIEHTpallii TOBEPXHEBOI OioMacHu
(diTorutaHKTOHY, sIka poOUTH KJlacuikalrito Tpodiu-
HOTO cTaHy npuitHATHIIo©. 3HadeHHS ITC MoxHa
O0YMCIINTH, BUKOPUCTABIIM 3HAYEHHS ITPO30POCTi
BOIM, Bu3HaueHe 3a nuckoM CeKki, Ta 3a KOHIICHT-
pauisiMu y Bomi xiaopodiny a i 3araapHOTO (pocdopy
[22, 24, 26—28 Ta iH.].

Kiracugikamnito ozep tepurtopii HITHIIIT 3a ITC
MU pO3pO0OWMJIM, B3SIBIIM 32 OCHOBY CKAaHEPHi MaTepia-
JIM 6araTo30HAJBHOTO KOCMIYHOIO 3HiIMaHHS 3 KOC-
miuamnx amapatiB (KA) LANDSAT-7 (CIIA) Bix
05.05.2001, 15.07.2001 i 29.10.2005 pp. Ilpu mpomy
3aCTOCOBYBaJIM Pe3yJbTaTU KOPEJSLiiHOTrO i perpe-
CilfHOTO aHaji3y, 0COOIMBOCTI BUKOHAHHS SIKOTO CXa-
pakrepuzoBaHo y mpaii [22]. 3nauenHs ITC osep
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Puc. 1. TloBHa mikana iHAeKCy TpOo(hiyHOIro CTaHy il MOKa3HMKIB SIKOCTi BOAM y BOXOMaX, po3pobiieHa aBTopaMu Ipaii [27] Ha
migcrasi ganux P. Kapicona [26] it anpo6oBaHa HaMu ITiJ yac AociiikeHHst o3ep LlalnbKoro HalioHaJbHOIO MPUPOJHOIO MApKy

po3paxoByBanu 3a (opmynoo (1), eMITipUIYHO BH-
3HauyeHolo i 3anpornoHoBaHoio ®.T. IllymakoBum Ha
migcTaBi BKa3aHOTO aHaJli3y:

™

ITCy  =82,02- 31,88 +1,13TM ,, (D)

™ 2

ne ITC,  — ingexc TpoGhivyHOro cTaHy 3a BMiCTOM XJIO-
podiny a; TM,, TM,, TM, — 3Ha4YeHHA SCKPABOCTI
BiIOMTOTO €JIeKTPOMAaTHITHOTO BUTIPOMiHIOBaHHS, 3a-
PEECTPOBAHOTO BIiAMOBIAHO y 1-My, 2-mMy i 4-my
cnekTpanbHux KaHanax K3 LANDSAT-5/7 (ta6mn. 1).

s raouHoCTi 300pakeHHs ITC mu 3acTtocyBa-
M KOJIipHE KOIyBaHHS Tpo(idYHOTO CTaHy o03ep
HIHIIII: omirorpodHi — cuHili, Me30TpOodHI — 3eme-
HUIi, eBTpOoGHI — KXOBTHUIA, TinepeBTpodHI — YepPBO-
HO-KopuuHeBUii (puc. 1). CBoro yacy tTake KoayBaH-
HsT Oy/I0 3aIIpOITOHOBAHO y IyoOumiKalii [27].

MOHITOPUHT 3pOCTaHHS TUIOINI XOTHUCIABCHKOTO
Kap’epy 3MiMCHIOBAJINW 3a CKAaHEPHUMM CYITyTHUKO-
pumMu paanmMu KA LANDSAT-5 (CIHOA) Bin
16.08.1989 p. Ta ykazanumu Bullle Martepianamu KA
LANDSAT-7, a TakoX TIpeIcTaBIcHUMM Ha BeO-CcaiTi
koMmnaHii Spot Image nmanumu KA SPOT-5 (®pan-
mist) 3a 2007 p. i 3a maTepiaJaMy KOCMIYHAX 3HIMaHb,
II0 pemnpe3eHTOBaHI Ha BeO-caiiTax Kommadiit DG
Nokia Satellite Recent i Bing maps (Virtual Earth).
3 1i€l0 METOI BUKOPHUCTOBYBAIM i aepO3HIMaJIbHY
2009 p. “migkmanky” Kamactpy lep>kaBHOTO 3eMesIb-
Horo areHTcTBa (A3A) Ykpainu. Ctuciay MopiBHSIIb-
HY XapaKTepuCTHKY Aiana3oHiB EMX, B IKuX BUKO-
HYIOTb 3HIMaHHS TIOBepxHi 3eMJli 3 CYIIYTHHUKIB
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LANDSAT i SPOT, i mpocTopoBOro po3pi3HeHHS
BIIMOBIZIHUX 30HAJbHMX 300pakeHb HaBEAEHO B
Tabm. 1.

KpiM Toro, Mu oTpmMaau HOBITHI CKaHEpHi Ma-
Tepianu KocMmiyHoro 3HimMaHHsg Big 06.06.2013 p. 3
HEIIOJAaBHO 3aITyIIeHOTO Ha opOiTy 3eMJIi CYyIyTHHUKA
LANDSAT-8 (CIIIA), 3a SKUMH OoTlepaTUBHO BIAJIO-
Cs1 OLIHUTY FTEOMETPUYHI MapaMeTPU CTOCOBHO TLIOLLI
XOTHCIaBCHKOTO MIIIaHO-KPEIoBOTO Kap’epy, a OT-
Ke, aKTyaJli3yBaTH iX.

AHai3 xapakTepy i piBeHb 3MiH NPUPOIHUX i
aaTponoreHHux gaHgmadTis IITHIIIT ta mpumermmx
10 HbOTI'O paiiOHiB BUKOHAHO 3a JAHWUMM CYITYTHUKIB
LANDSAT-5/7. OcobGmmBocTi penbedy moBepxHi
3eMyi TOCTIIKYBaId 3a CKaHepHUMM MaTepiaaMu
KocMivHUX croctepexkeHb 3 KA “Shuttle” (CILA),
110 BUKOHaHi y C-miana3oHi pagioxBwib (5,7—6,1 cm).

OcHoOBHE IporpaMHe KOMIT I0OTepHe 3a0e31eUeH-
HS — CIIeliali3oBaHnii TaKeT OOpOOKM CKaHEepPHUX
JNaHUX 6araToCneKTPaabHOrO CYMyTHUKOBOTO 3HIMaH-
a1 ERDAS Imagine 2013 Ta reorpadiuna indopma-
mitina cucrtema (I'IC) ArcGIS 10.1.

PesyabraT mpoBeneHoro mociimkeHHs. BuBueH-
HS B MOHITOPMHTOBOMY PEXMMi 3MiHM IO XO-
TUCJIABCHKOTO TNIAHO-KPEWIOBOTO Kap’epy Ha
MigcTaBi KOMIT I0TE pU30BaHNX METOMIIB 0OpPOOKM Ma-
TepiadiB OUCTAHLIAHUX aepOKOCMiYHMX 3HiIMaHb
J1aJ10 3MOTY BUBHAUMTU NapaMeTpHu L€l TUIOLi: MOp-
¢ostoriyuny KoH(Iirypamilo o00’€KTa Ha TIUIOIIWHI
(¢popMy KOHTYPY), IepUMETp KOHTYPY, BIIaCHE IIJIO-
Iy, a TaKoX TeorpadiyHMii HANPSIMOK PO3BUTKY
po3pobKkm y 4Jaci (3a pokamm). OTpmMaHO TaKOX
KaprorpadiuHi  MaTrepiaqd Ha  OUCTAHIIAHIA
“migkimanii”, mo iHpopMaTUBHO BiZoOPaXyIOTh CTaH
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Tabauysa 1. Cmucaa nopieusaabha xapaxmepucmuxa Oianasonié eieKMpOMAZHIMHUX X6UAb, 6 AKUX GUKOHAHO 3HIMAHHA NOGEPXHI
3emai i3 cynymuuxie LANDSAT i SPOT, i npocmoposozo po3pizneHHs 6i0noGiOHUX 30HAALHUX 300pajceHd

LANDSAT-5 LANDSAT-7 SPOT-5
Tun 3HIManeHOT amapatypu
3oHa
criekTpa ™ ETM+ HRG
EMX
Jiana3on Jianazon Jiamazon
Kanan | IIP Kanan| IIP Kanan | IIP
EMX, um EMX, um EMX, um
bnakutna | 450-520 1 30 | 450-515 1 30 - - -
3eneHa 520-600 2 30 | 525-605 2 30 | 500-590 1 20
YepBoHa 630-690 3 30 | 630690 3 30 | 610-680 2 20
BIY (1) 760-900 4 30 | 750-900 4 30 | 780-890 3 20
1550- 1550- 1580-
CH (1) 5 30 5 30 4 20
1740 1750 1750
2080- 2090-
CHM (2) 7 30 7 30 - - -
2350 2350
10400- 10400~
TemoBa 6 120 6 60 - - -
12500 12500
2,5
Pan - - - 520-900 8 15 | 480-710 5

[Ipumimka. TndpavyepBoHi 3oHu cnektpa EMX: BIU — oauxnsi, CI4 — cepenns; Pan — manxpomaruyHuii kaHan;, [P —

MPOCTOPOBE PO3Pi3HEHHSI HAa MiCLUEBOCTi, M/MiKCelb.

Kap’epy Ha KOHKPETHOMY 4YacoBOMY (pik abo Tou-
HUI IeHb Yy polIi) 3pi3i.

Ha puc. 2 mokazaHa KapTa-cxema IepIioi yepru
Kap’epy BUAOOYTKY ITiCKy. 3 aHaji3y 3HiMKa BHUIHO,
110 Oiibllla YacTMHA Kap’epy 3aJiuTa BOAOIO i 3apocia
POCJIMHHICTIO i JWllIe Ha HE3HAyHili Moro 4acTuHi
BUI0O0YBAIOTh MiCOK.

3 aHaji3y puc. 3 BUIUIMBAE, 0 poOOTU 3 OymiB-
HUIITBa XOTUCIABChKOTO 00’€KTa BimHOBJIeHO. IToHO-
BJIICHHSI poOIT 3 OymiBHMIITBA Kap’€py TaKOX HOOpe
BUOHO Ha puc. 4. Tematnuna oopodka K3 3a 2011 p.
ToKa3zaja, 110 ITicJist TOHOBJICHHS OyIiBHUIITBA Kap’e-
py ¥oro mioma 36iapmmiaacs g0 39,365 ra (puc. 5).

OrmpalioBaHHS HOBITHiX HU(PPOBUX NAHUX CY-
nyraukoBoro 3HimMaHHI LANDSAT-8 (CIIA) Bin
06.06.2013 p. gaao 3MOry BCTAHOBUTH, 1O ITPOTITOM
2011—2013 pp. mioiia 3a3HAYEHOTO TipHUYOHZOOYB-
HOTro 00’eKTa OiJIbII HiX IMOIBOLIACST — csTra€ OIU3b-
ko 90 ra.

Ha puc. 6—8 npencraBiieHi CMHTE30BaHi y TICEB-
nokonbopax 300paxeHHst 3 KA LANDSAT-5/7 npu-
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pomHux i aHtpomoreHHmx JaHmmadTis IITHIIIT 3a
nepiox 1989—2005 pp. 3a muMu 3HIMKaMKU MOXHa
BHUKOHATH KiTacu(ikaiifo 3a3HaYCHUX JaHmIIadTiB i
OLIIHATH XapakTep i MaciuTadu ix 3miH. 3 BidyaJabHO-
ro aHajidy 300paXeHb BUILIMBAE, 110 3a BKa3aHUM
nepion Ha npesakux ozepax IHIIIT 36inbmmmacek
CIIEKTpajibHa SCKpaBiCTh BOOHOI TMoBepxHi. Lle
CBiTUNTH PO aHTPOIIOTEHHE €BTPOMYBAHHS 03€p.

H1s BUBYEHHS AWHAMIiKM TpaHcdopmalii npu-
ponHux i antponorenHmnx JaHmmadti LIITHIIIT Ta-
KOX MEePCIeKTUBHO BUKOPHUCTOBYBATH MaTepiaiu Au-
cranuiitanx 3HiManb 3 KA SPOT-5 (pmc. 9),
“migknagkn” Kamactpy JA3A Ykpainm, maHi caiTiB y
Google, Nokia, Bing maps, Axgexc Tomio, mesKi
¢dparMeHTH SIKMX ITOKa3aHoO Ha puc. 3—5.

Po3BuTOK TeoiH(OopMaIiiHUX TEXHOJIOTIH i 3a-
co0iB 133 mae 3MoTy BimoOpa3WTH HOBITHIO peajic-
TUYHY TOBEPXHIO 3eMJIi, 110 3YMOBJIEHO MOXJIMBi-
CTI0O TIOOymoBM LHUMPOBUX MoOIeneil perabedy
(IIMP). JucraHIiiiHi MeTOON 3aBOSIKW 1X HEYXWJIb-
HO 3pOCTalOUOMYy PiBHIO JAE€TAJAbHOCTI i JOCTYMHOCTI
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Puc. 2. Kapra-cxema XoTHCIaBCbKOTO Kap’epy, mobynoBaHa 3a naHuMu SPOT-5 3 BukopuctaHHsIM iHCTpyMeHTiB ArcGIS 10.1.
IMnoua kap’epy — 19,076 ra. Pik orpumaHHs MarepianiB 3Himanus — 2007 p.
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Puc. 3. Kapra-cxema XoTuciaaBckoro kap’epy, mobymoBaHa 3a gaHumu DG Nokia Satellite Recent 3a momomoroiw T'IC
ArcGIS 10.1. Inowa xap’epy — 32,280 ra. [lata oaepxkaHHsi kocMiyHoro 3Himka — 20.09.2009 p.
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Puc. 4. Kapra-cxema XOTHCIAaBCbKOIro Kap’epy, MoOynoBaHa 3a JaHMMM aepo3HiMalbHOI “miakiaaku” Kamactpy JlepskaBHOro
3eMEJIbHOTO areHTCTBa YKpaiHM i3 3aCTOCyBaHHSIM IporpamHoro 3abesnedeHHst ArcGIS 10.1. Inoma kap’epy — 33,847 ra. Pik
oTpuMaHHs 3HiMKa — 2009 p.
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Puc. 5. Kapra-cxema XoTucaaBCbKOro Kap’epy, nobymnoaHa 3a gaHuMu Bing maps (Virtual Earth) 3a 1omomMorowo MoOXJIMBOCTEM
I'C ArcGIS 10.1. Tlnoma kap’epy — 39,365 ra. Pik BukoHaHHs1 3HiMaHHsT — 2011 p.
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Puc. 6. Kapra-cxema po3staillyBaHHS XOTHCJIaBCbKOTO Kap’epy (YepBOHMII 6araTOKyTHUK y LIEHTPi KoJia) Ha KOCMiYHOMY 300pa-
xeHHi TM 3 KA LANDSAT-5 tepuropii Illauskoro HIIIT (BekropHa KapTa, 110 HakjaleHa Ha 30iablIeHOMY (parMeHTi, —
mostirod 2011 p., auB. puc. 5). CuHTe3 KaHaniB — 742. Jlata otpuMaHHs 3HiMKa — 16.08.1989 p. (BumHO, 110 Kap’ep Ha Lieil yac
BiZICyTHi1)
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Puc. 7. Kapra-cxema po3MillileHHsT XOTHCJIaBCbKOTO Kap’epy (YepBOHMI 0araTOKyTHUK Yy LIEHTPi KoJa; BEeKTOpHA Kapta — IO-
qirod 2011 p.) Ha kocMiyHoMy 306paxeHHi ETM+ KA LANDSAT-7 teputopii Illauskoro HITIl. CuHte3 kaHaniB — 8742. Jlata
3HiMaHHsg — 15.07.2001 p.
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Puc. 8. Kapra-cxema micuepo3raliryBaHHs XOTHCJIABCbKOIo Kap’epy (Y4epBOHUIT 6araTOKyTHUK y LIEHTPi KoJia; BEKTOpHa Kapta —
nmoJiiron 2011 p.) Ha kocmiyHOMy 300paxkeHHi ETM+ 3 KA LANDSAT-7 Teputopii lllaubkoro HIIIl. Cunrte3 KaHaniB — 8742.

Jlata oTpuMaHHsI KOcMiyHOro 3HiMka — 29.10.2005 p.
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Puc. 9. Kapra-cxema posMilleHHs1 XOTHUCIABCbKOTO Kap’epy (YepBOHMI 0araTOKyTHUK Yy LIEHTPi KOJIa; BEKTOpHAa KapTa — IO-
giron 2011 p.) Ha 306paxenHi KA SPOT-5 tepuropii Lllanskoro HIIII. Pik BukonanHsi 3nimMmanust — 2007 p.
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3M00yBalOTh yce OUIBIIY IIHHICTH ITiJ Yyac reoMopdo-
JIOTIYHUX JoCiimKkeHb. OMHUM i3 HailyacTille BUKOPU-
CTOBYBaHUX Kepes iHdopMmarii mis mooymosu LIMP
€ 6a3a manmx CIIA 1mono penbedy HaIIoi MIAHETH —
“Shuttle Radar Topographic Mission” (SRTM). Lli mani
€ 3arajbHONOCTYITHUMM, MAIOTh 3a[0BiJIbHY TOYHICTb i
MPUIATHI U CEPENHbOMACIITAOHUX AOCTiIXKeHb. Ma-
tepianamu SRTM nokputo mnonazn 80 % cyxomony 3
MMPOCTOPOBMM PO3pidHeHHIM 90 M/TiKCeb, 110 O113b-
KO JI0 AE€TATBHOCTI CEpeIHhOMACIITAOHMX Tormorpadiv-
HUX KapT. 3TigHO 3 OL[iHKOIO TOUYHOCTI, MaTpuns SRTM
NpUOJM3HO BIMOBIAAE MaTPUIIi, IKa OTpUMaHa 3 TO-
mokaptu Macirady 1 : 100 000.

Otrxe, Maiike Oymb-IKUil (parMeHT CyXOmoJy
(Oynb-sKuii 6aceifH) cTa€ OMHAKOBO JTOCTYITHUM IS
MOP@OJIOTIYHOTO aHaJi3y i3 3aCTOCYBAaHHSM BiIIIO-
BiIHMX aBTOMAaTU30BaHUX aJITOPUTMIB ITEPETBOPEHHS
BUCOTHOTO TIOJIST peibedy 3 IMOOYI0BOIO ITOXiTHUX
noBepxoHb. Takum yrnHOM, LIMP pi3zHOrO Maciutaby
SIBJISTIOTH CO00I0 pe3ynbTaTh HU(PPOBOTrO KOCMiYHOTO
3HiIMaHHS, IO O0pPOOJIEH] CreliaIbBHUMU METOAAMMU.
BoHM MaloTh BaXJIMBY NepeBary MOpPiBHIHO 3 iHIIK-
MU TaHWUMM: TeHepajtizalisg ¥ HAOYHiCTb 300pake HHS
06araTboX reoMOpP@OJIOTiYHNX O00’€KTIB MalOTh MOXK-
JIMBICTH TIPSIMOTO CHPUMHSTTS iX IIMPOKHUM KOJOM
daxiBuiB. Baxusoro sxictio LIMP € it Te, 1110 BOoHH,
Ha BiIMIiHy BiI TOTIOKapT, MiCTITh TIEPBUHHY iH(DOP-
manito. PactpoBuii 06pa3 opraHizauii nanux y LIMP
pa3oM 3 HAOYHICTIO a€ 3HAYHi MEpeBarv IIiI Yac
KOMIT'IOTEpHOIi ix 00po0ku. [lIupoke BIpoBamKeHHS
LIMP 3yMoBiI0€ TOSIBY IKiCHO HOBUX MOXJIMBOCTEN
y 0arathoXx HampsMax HaykK Ipo 3eMJII0 — TeOJIOTii,
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reorpadii, reome3sii, reomopdosorii, Timpoorii, eko-
JIOTIi Ta iH.

Ha pwmc. 10 npencraBmena LIMP teputopii
HIHIIIT y Burnsgni matpuni Bucor SRTM 90, ska
OoTpMMaHa HAaMM 3a pe3yIbTaTaMu KOMIT IOTepHO 00-
pobieHoro ckaHepHoro SRTM-3o0paxkenHs KA
“Shuttle”, ma puc. 11 — g cama LIMP 3 nakmagan-
HIM 5- i 10-MeTpOBUX i30J1iHIA 3eMHOTO PEIBEQDY,
noOynoBaHMUX 32  JOMOMOTOIO IHCTPYMEHTIB
ArcGIS 10.1 3a maHUMM TTOTINOJICHOTO KOMIT IOTEP-
HOTO TIepeTBOpeHHs MartepianiB SRTM.

IToni6Hi IIMP MoxXHa BMKOPUCTOBYBATH M 4ac
TOCITIIKEeHb PYXy BOAM TIO TIOBEPXHiI BOIO300pYy i BU-
3HAUEHHS XapaKTepuCcTuK MigdemMHoro croky LITHIIIL.
Indopmariist mpo mporecu pyxy Boau He TUTbKU Mae
TEOPETUYHE 3HAYEHHS, a i HeoOXigHa TS BUPILLIEHHS
MPUKJIAMHAX 3aBIaHb, 30KpEMa, ITOB’SI3aHUX 3 €PO3i€l0
IPYHTIB, MOIIMPEHHSIM MOTOKIB 3a0pyIHIOBaJbLHUX pe-
YOBWH, 3amo0iraHHsIM HeOe3MeYHUM MTPUPOIHUAM SIBU-
mwam. Ilpyu ubomy He Juile BinOyBa€TbCsl OiIbILI TJIH-
0OKe BMBUYEHHSI MPOIIECIB PyXy BOAM (SIK Ha 3eMHiit
TOBEPXHi, TaK i B TOBIII, 110 ii MiACTWIAE), a i YIOCKO-
HaJIIOIOThCS METOIM O0UMCIICHb, SIKi HEOOXi Hi IJIST MO-
JIETOBAaHHS LIMX MPOLECIB.

[IpoBeneHnit HamMu aHai3 oTpuMmaHux 3a K3
LIMP Tepuropii mocmimkeHs, ii rizporpadiuyHoi Me-
peXi 3 BUMJIEHHSIM OCHOBHOTO BOAOJLTY MiX Oaceii-
Hamu bantiiicbkoro i HopHOro MopiB, BU3HAYEHHSIM
KYTiB Haxwiy 3€MHOI MOBEPXHi B MeXax LMx 0Oa-
CelHiB, a TAKOX ypaxyBaHHS 3aIlJJAHOBAHUX ITPOCTO-
poBux (00’€MHO-TUIOIIOBMX) MapaMeTpiB XOTH-
CJIaBCBKOTO Kap’epy 3a YMOBM MaKCHMaJIbHOTO
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Puc. 10. Kapta-cxema poataliyBaHHsI XOTHCJIABCbKOrO Kap’epy (YepBOHMiII 0araTOKyTHHMK y LEHTPi KOJa; BEKTOpHA Kapra —
nmoJjiron 2011 p.) na HMP SRTM_90 tepuropii Lllaupkoro HIIII, omepxkaHiii BHACIiZOK KOMII’ IOTEPHOIO MEPETBOPEHHS BiAmo-
BiZIHOro cKkaHepHoro 300paxeHHs 3 KA “Shuttle” (C-piana3on pamioxsBuib). [lepion oTpuMaHHs TaHUX KOCMiYHOTO 3HIMaHHS —
motuii 2000 p.
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Puc. 11. Kapra-cxema Jiokaii3alii XOTHUCIaBCbKOro Kap’epy (4epBOHMIA 6araTOKYTHMK y LIEHTPi KOJia; BEKTOPHA KapTa — MOJIiIrOH
2011 p.) nHa LUMP SRTM_90 Teputopii LHaubkoro HIIIT 3 HaHeceHuMHu i3zoniHisiMu penbedy 3 5- (a) ta 10-metpoBum (6)
nepepizamMu, mobOyaoBaHUMU 3a HormoMorow iHctpyMeHTiB ArcGIS 10.1 y pe3ynabtari MOrin6JIeHOT0 KOMIT IOTEPHOro 00poOJeH-
Hst SRTM-306paxenHs. [lepion oaepXaHHSI JaHUX KOCMiYHOTO 3HiMaHHs1 — moTtuii 2000 p.
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BUAOOYTKY B HbOMY IilIaHO-KPEHI0BUX OyIiBeab-
HUX MaTtepiaiiB [15] maB 3Mory BCTaHOBHUTH TakKe.
VY mporieci ekcrmyartailii Kap’epy BinOyaeThCsT TpaHC-
dopmarisg mia3eMHOro CTOKY Ha IMPHJICTIINX TUIONIAX.
AJIXe 32 YMOBM MOTO TTOTIUOJICHHST YTBOPUTHCS HCII-
peciiiHa BOpOHKA He JIMIle B 36MHili MOBEPXHi, a i y
PIiBHSIX IPYHTOBHUX i Mig3eMHNX BoA. OCKiTBEKM XOTH-
CITaBCBKMI Kap’e€p po3TalnoBaHuit y 6aceitni YopHo-
ro MOpsI, TO CTiK TIOBEPXHEBMX BOJ y HBOTO
30iIpIINTECS, a B banTiiickke Mope 3MeHIIUTBCS. SK
HaCaigoK, 1€ CIPUYMHUTD 3aTPUMKY BOJHOIO OOMiHY
B o3epax LITHIIII i migBuiieHHST BIVIMBY TIPUPOTHUX
i aHTPOMOTeHHUX (PAKTOPIB Ha iX eBTPODYBaHHII.

3a pe3yabpTaTaMy KOPEISILIiHOTO I perpeciiftHoro
aHami3y [22], a TaKoX oOYmMCIIeHHBb 3a maHmMm KA
LANDSAT-7 3a ¢opmynoro (1) 3nauenp mrst ITC
oszep IIHIIII, i 3HaYeHHS pO30OMUTO HA TPYIHA
3TiTHO 3 OCHOBHUMHM 30HaAMHU TPOGidYHOTO PO3IOIi-
ay (muB. puc. 1). ITicisg Bupi3aHHAS 171011 BJIacHE BOI -
HUX OO’€KTiB 3 omepXaHWX Kilacu(pikKoBaHUX 3a
Tpo(HICTIO 300pakeHb 3 BUKOPHCTAHHSAM iHCTPY-
MeHTiB ArcGIS 10.1 orpumano KomM0OiHOBaHiI 300pa-
KeHHSI B pe3yibTaTi HaKJIagaHHS BUpi3aHuX (par-
MEHTIB Ha “mIKIagKy’, 1o IIpeAcTaBlIcHA
pe3yiIbTaTaMM 3a3HA4CHOTO KOMIT'IOTEPHO 00pobIIe-
Horo ckaHepHoro SRTM-3o6paxkenus (puc. 12—14).

Anazniz oouncienux 3HadeHb ITC o3ep Tepuropii
HIHIIIT i mpuieraux mo Hei paloHIB JaB 3MOTY
BCTAaHOBUTHM, 1O [Aiana3oH 3MiHU LIbOTO MapamMeTpa
Bapifo€ B TAKMX MeXax (1T KOHKPETHMX JaT 3HiMaH-
Hs): Bix 26,896 mo 73,87 (05.05.2001 p.); Bim 41,3417

mo 86,3673 (15.07.2001 p.); Bim 28,1739 mo 77,2514
(29.10.2005 p.). Orxe, 1i pe3yabTaTh BKa3ylOTh Ha
TOCTYITOBE €BTPOGYBaHHS IOCTIIXEHUX 03€ep, IIO,
MMOBiIpHO, € HACIiAKOM BIUIMBY Ha JOBKIJUJIS Pi3HO-
MaHITHMX YWHHMKIB aHTPOMNOreHe3y, cepel SKUX
OIHY 3 “TIpoBimgHUX” poJIei Bimirpae, oO4eBUIHO, 3pO-
CTaHHS MacIITabiB po3po0KM XOTHUCIaBCHKOTO TIilIa-
HO-KpPEMIOBOTO Kap’epy.

BucHOBKWY ii mepcneKTHBH MOAANBIINX AOCTiTZKEHb.

1. TemarmyHa o00poOKa aepOKOCMIUHMX 3HIMKiB
palioHy MilllaHO-KPeWIoBOro XOTHUCIABCHKOTO
Kkap’epy 3a mepiong 2009—2011 pp. moka3zana, 110
Mmicjase MOHOBJEHHSI OYyHiBHULTBA L€l TipHUYOI
cnopynu ruioma ii 36impmwmiacsa 3 19,076 o
39,365 ra, a 3a mepiog 2011—2013 pp. — e
OIBII HiXX yOBiui. 3a HOBITHIMHM MaTepiasamMu
kocMmiyHoro  3HimMmanHg  LANDSAT-8  Bix
06.06.2013 p. mioiy owiHeHO Yy pu6im3Ho 90 ra.

2. 'V pa3si nmoganpIioi eKcruryaTamii XoTHUCIaBChKOTO
Kap’epy BimoymeThbcs TpaHcgopMallis ITia3eMHOTO
CTOKY, sIKa MPU3BeIe IO TOTO, IO CTiK MOBEPX-
HeBUX Bon y YopHe Mope 30iIpIUTRECS, a B ban-
TilicbKe — 3MeHIINTHCS. Lle cnipmuYnHUTD 3aTpUM-
Ky BOTHOTO OOMiHY B 03epax i 3pOCTaHHS BIUINBY
KOMIUIEKCY TIPUPOMHUX i aHTPOIOTEHHUX (hak-
TOPiB HAa aHTPOIOTeHHE €BTpOoGyBaHHS O3€p Te-
putopii Ilamekoro HIIII.

3. Pesympraté BMKOHaHOI TpodiuHoi Kimacudikarii
ozep IIHIII 3 BUKOoprCcTaHHIM HAaHUX KOCMid-
Hux 300paxeHr ETM+ 3 KA LANDSAT-7 Tta
inctpymenTiB ArcGIS 10.1 Matorh Barome Hay-
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Puc. 12. Kapra-cxema TpodiyHoro crany ozep teputopii Lllanekoro HIIII, mobynoBana 3a nanumu KA LANDSAT-7 3a nomno-
Moro iHctpyMeHTiB ArcGIS 10.1, Ha ¢oHi KoMmn’1oTepHO 06pobsieHoro ckaHepHoro SRTM-3o06paxenHs: KA “Shuttle” (srotumii

2000 p.). Hara orpumanHsi 3HiMka ETM+ — 05.05.2001 p. ®ioseToBUM 06araTOKyTHUKOM Yy LEHTpIi

XoTucnaBebkuii Kap’ep (mojiiron 2011 p).
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Puc. 13. Kapra-cxema TpodiuyHoro craHy osep Tteputopii Illaubkoro HIIII, nmobymoana 3a manumMu KA LANDSAT-7 Bin
15.07.2001 p. 3 BukopuctanHsiMm ['IC ArcGIS 10.1 (npencraBieHo Ha (oHi KoMIT'toTepHO mepeTBopeHoro SRTM-306paxkeHHs,
oznepxaHoro B joTomy 2000 p.). XoTHCIaBCbKUIT Kap’e€p OKpecieHO (ioJeTOBUM KOJbOPOM Y LeHTpi KoJia (moJiroH 2011 p.)
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Puc. 14. Kapra-cxema TpodiuyHoro crany osep teputopii Illampkoro HIIII, mobynosaHa 3a nanumu KA LANDSAT-7 3 BuKO-
puctaHHsIM TiporpamHoro 3a6esnedyeHHsi ArcGIS 10.1; mata orpumanHsi 3HiMka — 29.10.2005 p. Kapry-cxemy HakiameHO Ha
KoMIT'toTepHO 00po6ieHe SRTM-3060paxkeHHst 3a atotuit 2000 p. ®DiojeToBUil 6GaraTOKyTHUK y LIEHTPi Koja — XOTHCJIABCbKMit
kap’ep (mosiron 2011 p.)
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KOBO-TIPAKTUYHE 3HAYEHHS JJIS1 MOJAIBIIOIO BU-
BUCHHSI BOHOWM IIi€i TepuTopii. 30Kpema, BCTa-
HOBJIEHO, 1110 miana3oH 3MiHu ITC ozep LIITHIIIT i
MPUJIETJINX A0 HbOTO PaliOHIB KOJMBAETHCSA Yy 1IN~
POKMX Mexax: Bim 26,896 no 73,87 (05.05.2001 p.),
Bim 41,3417 no 86,3673 (15.07.2001 p.), Bix
28,1739 mo 77,2514 (29.10.2005 p.). Marepiann
TpodiuHoi Knacudikalii 1al0Th MOXIMBICTH OIIi-
HIOBAaTWM XapakTep i MaciuTabu BIUIUBY XOTU-
CJIaBCBKOTO MillITaHO-KPEHI0BOTO Kap’epy Ta
iHIIMX YMHHUKIB HA aHTPOIIOTeHHE €BTPOyBaH-
Ha o3ep LITHIIII.

Ilepcnexmueu nodaavuux po3eidox CTOCOBHO M-
CTaHIiHOI MOHITOPUHTOBOI OILIIHKK TPO(IiTHOTO CcTa-
Hy o3epHmMX 00’ekTiB gk Tepuropii HITHIIII, Tak i
iHIIMX pailoHiB, Ha HAIIl MOMISA, MOJSTAOTh B OMpa-
IIOBaHHI HOBITHIX JaHWUX MYJbTUCHEKTPATBHOIO KOC-
migHoro 3oHmyBaHHS 3 KA LANDSAT-8 Ta iHmmx
CYIIYTHUKIB, MaTepiaJii SKUX MalOTh BUIIE MPOCTO-
POBE PO3Pi3HEHHS, a TAKOX, MO MOXJIMBOCTI, JaHUX
TilepCreKTpaJbHUX CUCTEM 3HiMaHHs. HeoOximHum
€ OTPHMMaHHSI HAa3eMHOI KaJliOpyBajJbHO-3aBipKOBOi
iHopmariii Tpo HasIBHICTh i KOHKPETHI KOHIIEHTpPALIil
xjopodiny a y BogoiMax, iHIINX €KOJIOTIiYHO iHIM-
KAallifHAX TOKAa3HUKIB 03€p, IO XapaKTEepU3YIOTh
BiIXWIEHHS 1X cTaHy Bim mpupoaHoro. [1oTpibHi cro-
CTEpEXXHi JaHi ILIOAO TiApOoJIOTii Ta TiApPOreoJorii
paitoHy XOTHCIIaBCHKOTO Kap’epy.

BaxxJiuBUM KpOKOM € po3po0OKa HOBUX METOMIIB i
BIOCKOHAJICHHS iCHYIOUMX METOAMK po3paxyHKy ITC
Ha MiZCTaBi BAKOPUCTAHHS MaTepiaJliB HOBITHiX AUC-
TAHLIWHUX CKaHYBaJbHUX CHUCTEM.
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ITo maHHBIM a9POKOCMUYECKUX ChbEMOK C UCTIOJb30BaHUEM I'€OMH(MOPMAIIMOHHBIX TEXHOJIOTUI YCTAHOBJIEHO, YTO 9KC-
Tyatanusi XoTUCIAaBCKOTO Kapbhepa B bejsopyccun MoxXeT MpUBECTU K YBEJMUYEHUIO CTOKA MOBEPXHOCTHBIX BOJ B
YepHoe Mope U K yMeHbllIeHHIo ero — B bajituiickoe. OTo BbI30BET 3aMejieHue BogHoro oomMeHa B Lllankux o3epax,
YTO OOYCJIOBUT yCWJIEHUE BIMSHUS MPUPOAHBIX U aHTPOMOTEHHBIX (PaKTOPOB Ha 3BTpodupoBaHue o3ep lllaikoro
HaLMOHAJIBHOTO IPUPOIHOTO Mapka. [I1si MOHUTOpUHIa yKa3aHHOTO Mpoliecca pa3paboTaHa U anpoOdupoBaHa reOnH-
dopmaloHHas TEXHOJIOTHS KUcrob30BaHUs faHHbIX ETM+ ¢ kocmuueckoro anmnapata LANDSAT-7 pis tpoduye-

CKOM KJIaccuuKaIiy o3ep TEpPUTOPUH apKa.

Kmouesbie cioBa: [lankuii HallmoOHaIBLHBII TPUPOAHBIN MTAPK, 03epa, XOTUCIABCKUI Kapbep, KOCMUYECKHUE N300pake-
Husi, LANDSAT, aBTpodupoBaHue, Tpodudeckas Kiaccudukarus.
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F.T. Shumakov , O.T. Azimov

GEOINFORMATION TECHNOLOGIES AND REMOTE SENSING DATA
IN ASSESSING WATER QUALITY IN STAGNANT RESERVOIRS

Based on aerospace surveys, and technologies of geoinformation systems (GIS), it was found that the operation of
Khotislav sandpit in Belarus might increase runoff into the Black Sea and reduce water runoff to the Baltic Sea. This will
slow down the water exchange in the Shatsk lakes which will intensify the impact of natural and anthropogenic factors on
the eutrophication of the lakes of the Shats'kyi National Park (ShNP). To monitor this process, we developed and tested
geo-information technology of data use of LANDSAT-7 ETM+ for the trophic classification of the ShNP lakes.

Keywords: Shats’kyi National Park, lakes, Khotislav sandpit, space images, LANDSAT, eutrophication, trophic

classification.
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