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The aim of the study described in the article is to establish the total number of ponds in Ukraine and to
analyze the territorial patterns of their distribution in administrative areas, as well as in river basin areas
(Dnieper, Dniester, Danube, Southern Bug, Don, Vistula, Crimea rivers, rivers of the Black Sea and rivers
of the Azov region), as the main hydrographic units of water management. For the study, cadastral
information was used on the ponds of the regional offices of the State Agency for Water Resources of
Ukraine as of 2019. It was established that out of the total number of 50793 ponds in Ukraine, many ponds
are located in Vinnitsa (10.5%), Dnepropetrovsk (6.5%) and Kiev (6.3%) regions. In river basin districts -
48.5% of ponds are concentrated in the river basin. Dnieper; 19.6% - in the area of the river basin Southern
Bug).

According to our research, the vast majority of ponds in Ukraine are very small (up to 2 ha) and small
(from 2 to 10 ha) by water surface area. In certain regions of the country, their total share is from 75.1 to
92.6% of the total number of ponds. The proportion of medium-sized ponds (with an area of 10-25 ha)
varies from 6.2 to 16.2% in certain regions. Large (with an area of 25-50 ha) and very large ponds (over 50
ha) account for a total of 1.7 to 8.4% of the total number of ponds in certain regions. By the volume of
accumulated water, the vast majority of ponds in Ukraine are very small (up to 10 thousand m?) and small
(10 to 50 thousand m3). The total share of these two categories ranges from 41.9 - 56.1% in the southern
regions to 53.1 - 73.2% - in the northern. The share of ponds average in volume (from 50 to 200 thousand
m3) in individual regions ranges from 19.1 to 39.2%. From 7.3 - 11.6% in the northern regions to 12.2 -
20.2% - in the southern regions the total proportion of large (volume from 200 to 500 thousand M3) and
very large (from 500 thousand m?3 in 1,0 million m3) ponds.

As of 01.01. 2019 in Ukraine 71.7% were owned by territorial communities, 28% were leased out. Most
ponds for rent in the Transcarpathian region - 100%. In Rivne region, 55% of ponds are leased, 54% in
Cherkasy, and 50% in Volyn. Least of all - in Kherson (2%) and Chernihiv (7%) regions. In order to identify
the real state of ponds (both quantitative and qualitative), their recreational role, environmental impact and
regulation of the hydrographic network in Ukraine, it is necessary to increase attention to comprehensive
monitoring of ponds.
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'Kuiscbkuti HauioHanbHUl yHieepcumem imeHi Tapaca LllegueHka

’[lepxasHa ycmarosa "Haykosuli ueHmp aepokocMiyHux OocrnioxeHs 3emni IMH HAH
Ykpairnu", m. Kuie

3CxidHoesponelicbKull HayioHansHUl yHieepcumem imeni fleci Ykpaitku, m. Jlyubk

3ACTOCYBAHHA PISBHOYACOBUX CYINMYTHUKOBUX 3HIMKIB
AnA MOHITOPUHIY raPOIrPA®I4YHUX YMOB B AEJNbTI AYHAIO

Knroyoei cnoea: piyka [yHald, 0enbma [yHato, Kinitickke aupno, CyrnuHcbKke aupiio,
leopeiiscbke eupio, YopHe Mope, eeoiHopmauilHi cucmemu | mexHonoeaii, ducmaHyitiHe
30HOy8aHHs 3emri, dewughpysaHHs KOCMIYHUX 3HIMKIE.

AxtyanbHicTb Temu. [lyHan - ogHa 3 Hambinbwux pivok €Bponn (gpyra nicns
Bonrn), sika Bnagae B YopHe mope. Teye B mexax 19-tn kpaiH, 3okpema HimeydnHu,
ABcTpii, CnosayunHun, Yropwmnu, Cepbii, bonrapii, PymyHii, Ykpainn (Ogecbka 06n.). B
YkpaiHi go 6acenny [lyHato HanexaTtb Takox pidku Tuca, MpyT, CipeT. JoBxuHa [dyHato
2857 kM, nnowa 6aceiiHy 817 Tuc. kM?, 3aranbHe nagiHHsA 678 M.

3rigHo rigporpadivyHoro panoHyBsaHHs TepuTopii Ykpainun (2016 p.) cepeq 9 panoHis
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pivkoBMX BacenHiB BUAINAETLCS panoH 6acerHy pivku [lyHan 3 yoTupma cybbacernHamu:
p. Tuca; p. MpyT; p. CipeT; HwxHin dyHan [11].

HenbTta [yHato, 9ka € Opyroo 3a nnowero y €Bponi pivKoBOK AenbTo (nicns
Bonrn), ctana ueHTpom 6iopi3HOMaHITTA CBITOBOro MacwTaby, BaXMBUM MiCLEM
FHi3gyBaHHA Ta CE30HHUX CKYyMYeHb NTaxiB, PO3MHOXEHHS LiHHUX MPOMMUCIIOBUX Ta
piakicHMX BuaiB pnb, MeLlkaHHS Baratbox BUAiB 3€MHOBOOHMX, LLIO OXOPOHSIIOTBHCA.

Mnowa genbTn ctaHoBUTL 5640 KM?, 3 AknX 77 % posTawioBaHo B PymyHii i 13 % -
B YKpaiHi. BepwurHa genbtn 3Haxoamntbea 6insa mucy Iamainbcekun Yatan (PymyHis) 3a
80 k™ Bia rvpna, ge ocHoBHe pycno [lyHat cnodaTky po3nagaetbcsa Ha Kinincbke (116
KM) i TynbymHcbke rmpna (pykasu). Yepes 17 KM HMK4Ye 3a Tedieto TynbYMHCbKE TMpIrio
posranyxyeTtbca Ha ['eopriiBcbke (64 km) Ta CynuHcbke (71 KM) rvpna, siki BnagaroTb
y YopHe mope okpeMmo. [NpoTsKHICTb AeNbTU NOCTIMHO 30iNbLUYETLCS Yepea BigknagaHHs
HaHociB (40 m/pik). B 1991 p. genbta [OyHato 6yna BknoyeHa Ao cnucky CaiToBOI
cnagwwmHn KOHECKO.

Henbta [yHato Bigirpae BaxnuBy pofib Y CaMOOYULLEHHI OYyHaWCbKOI BOAM |
3B'A3yBaHHi 3ab6pyaHIOBANbHUX PEYOBMH, TaknX Sk bocdaTu, HiITpaTn, NECTULNON, BaXKi
mMeTanu i 6arato iHwwnx [2, 7, 10]. lNnaBHeBI QiNSHKM OenbTu CnpusaTb POPMyBaHHIO
POAIYNX I'PYHTIB, LLIO AAa€ MNOLITOBX PO3BUTKY CiflbCbKOro rocrnogapcrea Ta cadiBHUUTBA.

HenbTta [dyHato BKkoYeHa TakoxX 0 cnmcky 200 HanbinbLl WiHHKMX OiNsHOK 3emni
BcecsiTHboro cooHay aukoi npupogn (WWF). Ha ii TepuTtopii mewkae noHag 4300 suais
driopn i dpayHn, Barato 3 AKUX OXOPOHSATLCA SK YKPAIHCbKUM, TaK i MiXKHapoOO4HUM
3aKOHOABCTBOM.

[lyHah Mae TakoX BaXKnmMBe TPaHCMNOPTHE 3HA4YeHHs AN KpaiH €Bponu. [ONnoBHi
ykpaiHcbki noptu B Kinincbkomy rupni: I3main, Kinis, Bunkose. B cepeawnni XX cT. 6epern
pivku i MpuayHancbkux o3ep Oynu otoyeHi gambamu, a 6araTo 3annaBHUX 3eMerb i
OCTPOBIB NMepeTBOPEHO Ha CifibCbKOorocnogapchbki yrinasa. BoaHnn pexum os3ep cras
perynboBaHuMm. Lle npu3Beno A0 MOopyLeHHs NeBHUX YHKUiIA OenbTu, NpUpoaHUX
NpoLeciB, SKi XapakTepHi Ans nogibHMX nNpUMpoAHUX YTBOPEHb. TOMY AOCHIAXEHHS
aenbTu pivykn [lyHan € akTyanbHUM 3aBOaHHSAM.

MeTta poboTu nonsrae B AOCNIOKEHHI AMHaAMIKM rigporpadivyHMx yMOB B AENbTI
[yHato Ta aHanisi 1l reoekosnoriYHoro CTaHy MeTogoM OUCTaHUIMHOMO 30HA4YBaHHA 3emni
(A33).

Buknap ocHoBHOro marepiany. [1pupodooxopoHHUl cmamyc mepumopii. [Ans
3abe3neyeHHsi OXOPOHM NPUPOAHNX KoMNeKciB [puayHancbkoro perioHy, BiagnoBigHoO A0
Ykasy [NpesnaeHTta YkpaiHm 1998 p. [5] Ha 6asi npupogHoro 3anosigHuka "[dyHancbki
nnaeHi" 6yno crteopeHo [yHancbkun GiocdepHuii 3anoBigHuk, nignopsakosaHmin HAH
Ykpaiun. PiweHHam MixHapogHoro koopauHauinHoro komitety nporpamu KOHECKO
"MognHa i Giocdepa" B 1999 p. [OyHancbkuin GiochepHuin 3anoBigHUK BKITHOYEHO 00
CKrnagy CBiTOBOI Mepexi BioccepHnx pesepsarTiB y cknagi 6inarepanbHOro pyMyHCbKO-
yKpaiHcbkoro 6iocdepHoro pesepsarty "[JenbTta dyHat" (puc. 1).

3drigHo cT. 18 3akoHy YkpaiHm “[lpo npupogHo-3anosigHun ¢oHa YKpaiHn”
(1992 p.), NnpaBoBUIN pexMm 3anoBigHUX 30H GiocdepHux 3anosigHWKIB nepenbavae
obmexeHe BUKOPUCTaHHS LaHOl TepuTopil, 30Kkpema 3abopoHy 6yaiBHUUTBaA cnopya,
LWNAXiB, NiHIMHMX Ta iHWKWX 06’eKTiB TPAHCNOPTY i 3B’A3KY, HE NOB’A3aHNX 3 OiANbHICTIO
3anoBigHUKa, a TakKoX Npoi3ay i NpPOXo4y CTOPOHHIX OCiD, nepecyBaHHS MeXaHiYHWUX
TpaHCNOPTHUX 3acobiB.

BodopezynroeaHHs1 8 Oenbmi [JyHaro. [poTarom TpuBanoro Yacy gensta [lyHato
po3BMBanaca MNpUPOAHUM YMHOM, 3a CBOIMW MNEBHUMW 3aKOHOMIPHOCTAMM, SIKi He
3anexanv Big niognHu. B mope Hagxoguna sBoga, Myn, MiCOK, POCIVHHUIA OEeTpUT, SAKi
nowwmptoBanuca B YopHomy mopi. Ane 3a octaHHi 100 pokiB novanoca BTpyYaHHSA
NOMHU Yy MPUPOAHI npouecn Yy rupnosin obnacti [yHato. 3pocTaHHs HaceneHHs,
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notpeba B TPaHCMOPTHOMY CroOMy4YeHHi no [yHaiw npu3Benu A0 MNEBHUX 3MiH CaMoi
aenbTtu. KO.[. Wyicbknin [8] xapakTepuaye WiCcTb 3HaYMMNX BOAOPETYOYNX BNIIMBIB 3
6oky PymyHil, ski oyxxe 3aMiHunum rigporpadito Ta rigponoriyHi ymosu aenstu [yHato.
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Puc. 1. biocchepHun OinatepanbHun pesepBat «[enbta [yHar» Ha TepuTopii
PymyHii Ta YkpaiHu (https://commons.wikimedia.org/wiki/File:DeltaRBDD.jpg)

Kopomko cucmemamu3yemo eodopeayntotodi ennueu 8 desibmi [yHao 3 60Ky
PymyHii, ckopuctasLumch poboToto [8].

1). CkopoyeHHs1 doexuHu CyrnuHcbko20 aupna i 36ifbuWeHHss 800HO20 CMOKY MO
HbOMY. PymyHis npotarom XX cT. Mamxke B 2 pasu 3MeHwwuna goBxuHy CynUHCbKOro
rmpna, a Takox poswwupuna (Ha 10-65 m) Ta nornnéuna (go 8-10 m) rnoro. Axwo B 1921 p.
no CynuHcekomy rmpny ckuganocs B mope 12% pyHawnckol Bogun, To B 2004 p. - BXe
20,1%.

2). CmeopeHHs1 cyOHornnasHo20 KaHany [yHad-YopHe mope, 64 km (PymyHisi). Y
1980-i pp. Ha TepuTopii PymyHii 36ygoBaHo cygHonnaBHui kaHan [yHan-YopHe mope,
AKUN ckopoudye wnax no AyHato Ha 400 kM. BiH novnHaeTbes Ha [lyHal B panioHi nopTy
UepHaBoge i npssmye 0o mopcbkoro nopty KoHcTtaHua. LlopiyHOo B uen kaHan nae
6nmsbko 1,5% AyHancbKoi BoAW.

3). Pobomu 3i cmeopeHHs1 ymoe cydHoriniascmea o [eopeiiscbkomy aupry. B
OCTaHHi pokn XX cT. [eopriiBCbke rmMpno 6yno ckopovyeHe Ha 45%, nornubneHe i
poswupeHe. lNMnaHyetbca no [eopriilBCbKOMY rvpny cygHa crnpsimoByBaTtu 3 YoOpHOro
mops B [lyHan, a no CynuHcbKoMy, HaBnaku - 3 [lyHato B HopHe mope. Lle mae cyTTeBo
NiABULWMTY 3aranbHy NPOMNYCKHY 30aTHICTb Y AeNbTi SK OANA PYMYHCbKUX CyAeH, Tak i
TPaH3UTHUX - B KpaiHW €Bponu.

4). [Mosiea o3Hak eidmepriocmi CmapocmambyribCbKo20 eaupsia Ha mepumopil
Ykpaitu. lMicna nepetBopeHHA CynMHCBKOrO rmpria Ha CygHOMMNaBHUMMA KaHan npwu
BNagiHHI 1MOro piyvMwa B MOPE PYMYHCbKOK CTOpPOHO ©Oyno 36yaoBaHoO MBI
KINbKakKiIOMETPOBI  3aXMCHI  WINopwW,  AKi noYanu  BAAuMBaTM  Ha  PO3BUTOK
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CrtapoctambynbCbKOro rmpna Ha TepuTopii YkpaiHun. 3'aBunmMca O3Haku BigMeprocTi
CrapoctambynbCbKoro rupsia, a Boga nonpsmMmysana B buctpe ta UwuraHcebke rupna.
LiboMy nocnpusiB TakoX TEKTOHIYHUIA dhakTop. O6caAr piykoBOi BOAM Ha BUXOAi i3
CrapoctambynbCbKoro rupna ameHwmscs 3 27,2% B 1966 p. oo 19,2% B 2003 p.

5). bydieHuuymeo ni0eo0HOI ambu-po3zaryxyeadya Ha po3aasnyxeHHi Kiniticbkoeo
ma Tyrnb4YuHCbLK020 2upri, ka cnpsimoBye Boay B CynuHcbke i 'eopriiBebke rmpna. Came
Tomy B 2003 p. TynbyYnHCbKe rmpno Bxe Boupano B cebe 48,0%, xoya B 1956 p. - nuwe
37,4% [yHaNCbKOro CTOKY.

6). [TopyuweHHs cMOoKy pidkosux HaHocie. Ha (poHi iHTerpanbHOro akTMBHOro BAANBY
PYMYHCbKOI CTOPOHM Ha BOLHWW CTiK [lyHat, 3MEHLIYETbCA HaOXOLXKEeHHS HaHOoCIB B
Kininceke rmpro (no sKomy npoxoauTb YKpaiHCbKO-PYMYHCBKUI KOPAOH) - Maxke Ha 11%
NPOTAromM ocTaHHix 50 poki..

Bodopezayntoroyi ennusu e denbmi [JyHaro 3 60Ky YkpaiHu. Y 3B’A3Ky i3 3aMyNeHHAM
y 1990-i pp. CrapoctamOynbCbKoro rupna B YkpaiHi 6yno nNpurMHATO pilleHHs npo
OyaiBHMUTBO rMmnbokoBoaHoro cygHosoro xody (MCX) OyHanm - YopHe mope (qoBxuHa
170,36 KM) Ha yKpaiHCbKi YacTuHi genbTy [lyHato, peanisauis sikoro posnoyanacsa 'y 2003
p. Llen TpaHcnopTHUA NpoekT nepenbadvae BiAHOBMNEHHS CyAHOMMAaBCTBA iCTOPUYHUM
mMapLpyTom yepes Kinincobke Ta Ctapoctambynbcbke (buctpe) rupna B geneti [yHato,
ake TpuBano mamke 40 pokiB. 3 no4vaTky CBOEI peanisauil NpoekT Hapasuscs Ha
CNPOTMB PYMYHCbKOI CTOPOHW Ta KPWUTUKY  €EKONOriYHMX oOpraHisauin B YKpaiHi
BiIHOCHO BMNIMBY Ha ekocuctemu [yHawncbkoro 6iocdepHoro 3anosigHuka. [CX
[dyHan - YopHe mope 6yB Bigkputum B cepnHi 2004 p. B pexumi ekcnnyaTauinHo-
eKkcnepumeHTanbHoro cygHosoro xogy. HasecHi 2005 p. B pesynbTaTi NOTYXHMX
naBoakiB Ha [lyHai 3a BigCYTHOCTI oropomxyBarnbHOi gambu i gHonornnénBanbLHOro
dnoTy pyx no N'CX 6yno npmusynuHeHo. Ak nosigomnanocs y 2018 p., AamiHictpauis
MOpcCbknx nopTiB YkpaiHn (AMITY) 3annaHyBana nodaTun po3pobKy HOBOro TEXHIKO-
€KOHOMIYHOro oBbrpyHTyBaHHA npoekTy ctBopeHHa [CX [yHan — YopHe mope, 3a
pesynbTatamum SKoro 6yae BM3HAYEHO HaMBINbLL CNPUATIMBUIKA BapiaHT CTBOPEHHS
KaHany Ha ykpaiHcbKin gingaHui aenbtn [lyHato. MNicns Toro, gk TEO 6yae rotose, YkpaiHa
noiHgopmye PymyHito npo 3annaHoBaHy AisSbHICTb HA NPUKOPAOHHIN TepuTopii [12].

B poboTi [9] BCcTaHOBMNEHO, WO 3aranbHUK IOHHUW CTiK p. [yHan B YopHe mope
cTaHoBUTL 76 231-10° T/pik. Mpu ubomy, Kiniicbkum rupnom BuHOCUTbCA 61%,
eopriiBcbkM — 20 %, CynuHcbkum — 19 % conen. A nokasHuK iOHHOrO CTOKY BCbOro
6aceliHy [lyHato cTaHOBUTb 95,2 T/KM? Ha pik.

Loceio sukopucmaHHs 33 0ns docnidxxeHHs 0enbmogux cucmem. [JocnioKeHHs
aenbTn [lyHato MeToaoM AUCTaHLUIMHOro 30HAyBaHHS 3eMni BMCBITNOBaNnocs B poboTi
[4]. AHania 6GaraTopiyHMx MaTepianis OUCTaHUIAHOIO 30HAYBAHHA perioHy Ta
onybnikoBaHMX HayKoOBWMX Mpalb MOKasye, WO 3aperynoBaHHs CTOKy [yHaw Ta iHLWi
aHTPOMOreHHi BNMBM B GacenHi Npu3BenuM OO iICTOTHMX EKOSOriYHUX 3MiH B AENbTi.
CkopoTunscs obecsir BogHOro CTOKy B AenbTy | MOpe, a TaKoX 3MiHUBCHA BHYTPILUHBOPIYHNI
po3noain cToky. 3Ha4yHo nocrnablana BeCHsAHa NoBiHb. Lli 3MiHM nopyLlyoTbca nuwe B
POKM eKCTpemarnbHOT BOAHOCTI.

Cnig TakoxX Big3Ha4YMTW gocnigpkeHHs [3], B AKOMy B SIKOCTi AelundpyBanbHUX 03HaK
Oyno obpaHo cnekTpanbHi SICKpPaBOCTI BiAbuBalUMX MNOBEPXOHb BUAINEHMX TUNIB
naHawagTHUX KOMMNSIEKCIB, OTPUMaHMUX Ha OCHOBI eTaroHHNX OINAHOK, 3aBipeHnX B Xoi
KOHCynbTauii 3 ekcneptamu-rigpobionoramun, 06i3HaHMMKN 3 TEPUTOPIED OOCNIAXKEHHS.
Ana knacudikauii 3HiMKiB Landsat 3actocoByBaBcs knacudikatop, nobyaoBaHunM Ha
LUTYYHUX HEMPOHHUX Mepexax.

Onuc exidHux daHux. beskowToBHM cepBic United States Geological Survey
(USGS), poctyn oo 9KOro HagaeTbCsi aMEPUKAHCbKOK HayKOBO-AOCHIAHOK YpSO0BOH
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opraHizauieto, WO creuianizyeTtbCA B Haykax nNpo 3emsio, [O03BOMA€e OTpuMyBaTu
CNEeKTPO30HarbHi 3HIMKMK, SIKi OHOBIOKOTLCS KOXEH MIiCALb.

HaHnn meToa 4O3BONSIE MUTTEBO aHanidyBaTu CTaH BUKOPUCTAHHA NOTPIGHMX aAng
AoCnifKeHHA TepuTopin 6e3 3HayHMX 3aTpaT Ha gewundpyBaHHs 3HiIMKIB. Landsat —
Hanbinbw TpuMBanNU MNPOEKT 3 OTPUMAHHSA CYNYTHUKOBUX 3HIMKIB nnaHetu 3emns.
MepLumi 3 cynyTHUKIB B pamkax nporpamu Landsat 6yB 3anyweHuin y 1972 p.. OcTaHHin
Landsat 8 sanyweHo — 11 ntoToro 2013 p. [1]. O6nagHaHHA ke BCTaAHOBMNEHE Ha
cynytTHukax Landsat, nocTinHO oHoOBME ©6asy 3HIMKIB. 3HIMKM, OTpUMaHi LMMMK
CYNyTHUKaMW, € yHiKanbHUM pecypcoM Ans NpoBeAeHHst baraTtbOx HayKOBUX AOCTiAKEHb
B ranysi CifieCbKOro rocrnogapcrsa, Kaptorpadii, reonorii, niciBHALTBa, OCBITU Ta iH.
Mpumipom, Landsat 7 noctaBnge 3HiMKM y 8 cnekTpanbHUX gianasoHax 3 pO3pPi3HEHHICTHO
Big 15 no 60 meTpiB Ha Touky. lNepiognyHicTb 300py AaHUX AN BCiET NNaHeTn cnovaTky
ctaHoBuna 16-18 pi6. Hamm 6yno obpaHo 3HiMku 3 Landsat 5 ta 7 3a 1987 p. -
LTO5_181028-29 19870628 ATM (puc. 2) Ta 2017 p. - LCO8_181028-
29 20170630 _ATM (puc. 3) B BSQ-thopmaTi anst 06pobkm B ENVI BXXe 3 aTmoctepHoto
KOpeKLUi€lo.

I
£
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Puc.2. Kocmo3Himok aenbtu flyHaro 1987 p. Puc. 3. KocmosHimok genbtu [lyHato 2017 p.

Memoduka 06pobKku KOCMO3HIMKIE. [Na OKpPeCneHHs niHin BOAHUX OO’eKTiB
Hankpawe BukopucTtoByBaTu kaHan NIR (bnwxHin iHdpadepBoHUn). BiH 3HaxoanTbcsa B
AianasoHi goxuHu xsuni Big 0,76 oo 0,9 MKM, a po3pi3HEHICTb B Takmx 3HiMkax 30
MeTpiB. Llen kaHan po3TalloBaHui y Till YaCTMHI €MEKTPOMArHiTHOro CnekTpy, Ae Bigbuta
COHAYHa pagiauia Bigirpae 3Ha4yHy ponb Yy [OeHHMA Yac. 3 ofgHoro  Boky,
NiACTUINbHA NOBEPXHS, WO Mae BUCOKY TeMnepaTtypy (30HM MOXEX, BYNKaHW), Ha LUMX
AOBXWHAX XBWMb Aal0Tb 3HAYHUW BHECOK Yy CUrHan, cpopmMoBaHUM Ha CyMNyTHWUKY. 3
iHworo 60Ky, BoAsiHI Kpansi 3 po3mipamu, siKi CniBMIpHi 3 OOBXWHOK XBWMb, LLIO
crnocTepiralTbCs, Hanpuknag, B TyMaHax MOXyTb AaBaTh CUMbHUI Bigbutum curHan. Y
Takun cnocib y kaHani NIR curHan dopmMyeTbCa HYaCTKOBO 3@ paxyHOK TEPMIYHOI eMicil i
4YaCTKOBO 3a paxyHOK Bigbutoro curHany. Bce ue Bumarae obniky pisHUX phakTopis npwm
iHTepnpeTauii 300paxeHb y uboMy KaHani. Boga, Ha BigMiHy Big 6araTboX iHWMX TUNIB
NOBEPXHi, Mae AyXe HU3LKUA NOKa3HUK BiabBUTTS B HbOMY. Yepes iHTEHCMBHI npouecu
UBITIHHA BOOW, YacCTo NiTHI 306pakeHHs He nigxoaaTb Anst okpecneHHsa. Ocobnmeo ue
CTOCYyeTbCA cTapux 306paxeHb Landsat 5 Ta 7, 3a paxyHOK BMCOKOrO pPIiBHS LUYMIB.
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Hekinbka 306pakeHb O3BONATE BUKOHYBATW OLLIHKY AMHAaMIKM 3apOCTaHHSA BO4OMMUY Ta
3MiHW i 6eperoBoi niHii [6].

Ana obpobkn BxigHMX AaHux Gyno 3actocoBaHO nporpamHe 3abesneyeHHsa (MM13)
ENVI, wo ctBopeHo komnaHieto ESRI. Lle ogHe 3 Hanbinblw BMKOPUCTOBYBaHMX
cepepoBul, 06pobkM OaHUX AUCTaHUiIMHOrO 30HAyBaHHA. BoHO niatpumye noHag 70
dopmartiB gaHux, Bkntodatoum taki sk HDF ta CDF, Tunu 306paxeHsb Taki sk GeoTIFF Ta
iHwi. Okpim uboro, M3 3abe3neyeHe yHKUiISMKM OOCTYNy OO Pi3HUX cepBepiB vepes
iHTEPHET Ta Pi3HOCTOPOHHIMU IHCTPyMEHTamMM 0OpobkM gaHmx. Takum YuHOM, Oynu
3aBaHTaxeHi kocMosHiMku LTO05 181028-29 19870628 ATM Ta LCO8_181028-
29 20170630_ATM B T3 ENVI.

Mepwum etanom o06pobku Byno CTBOpEHHsI Macok pycna [yHato B Mexax Aenbtu
(puc. 4 i 5). BukopuctaHo iHcTpymeHT Build Mask (Spectral Subset — B4 (NIR)) 3i 3miHOt0
xapaktepuctukm Data Max Value = 0,09.

Puc. 6. 3miHa BoAHMX

Puc. 4. Macka 3 KOCMO3HiMKy Puc. 5. Macka 3 KOCMO3HiMKy NOBEPXOHb (YePBOHUMN KOJlip
aenbtu AlyHaro, 1987 p. aenbtu AlyHaro, 2017 p. — 3’aBunacs Boga, CUHIN —
BOAHa NOBepPXHs 3MiHUnacs
Ha iHwWy)

Mepwwum obpaHo 3HIMOK 1987 p. Ansa BigoBGpaXXeHHs MUHYNOro CTaHy AefnbTu
[yHato (30 aKTMBHOIO BMAMBY NOOAUHN).

Macka 3HIMKy [O03BOMSIE YiTKO MPOSABUTUCA HAABHMM BOOHUM MOBEPXHSM,
OeperoBum niHiam, pykaBam genbtu [yHaio (amB. puc. 4). 3a Takumm X
XapakTepucTtMkamm CTBOPEeHO Macky Ans 3HiMky 2017 p. (ams. puc. 5).

OTpumaHi pesynbTatm [akTb 3MOry 3pobuTu OUIHKY AOBroTpmMBanoil 3MiHu
piykoBoro pycna 3a gonomoroto gyHkuii Change Detection Difference. Initial stage —
Macka Big 1987 p., Final Stage — macka 2017 p. (puc. 6). CtBopeHo 3 knacu: Water (+);
No change; Water (-) — nosiBa BOAW; BiACYTHICTb 3MiH; 3HUKHEHHS BOOHOI NOBEPXHI.

BucHoBKku. [MpoaHanisyBaBLK pe3ynbTaTu OOCHIIKEHHA MO KOCMO3HIMKax 3a
1987 p. Ta 2017 p. MOXeMO LiATU BUCHOBKY, LLO 3a AOBOSI KOPOTKMM TepMiH (30 pokiB)
BiAOynucsa 3HayHi 3MiHM Ha TepuTopil genbtn [yHato: 1) mamke No KOXHOMY 3 pycen
yTBOpUNUCA oO3epa-ctapuui, abo piyka 3MmiHMNa CBiM WNSGX; 2) TakoX BigyyTHa
rocrnogapcbka gisinbHICTb NIOANHN - 3MiHUNIMCA 06pucn Beperis, Ha AesKnx 3abonovYeHnx
TepUTOopIaX NpPoBeLeHO OcCyllyBarnbHi Meniopauil i IX NepeTBOPEHO Ha cCinbrocnyrigas;
3) YacTuHa TepuTopil He3arMaHa — UMOBIPHO, BIAHOCUTBLCA A0 3anoBiAHOro hoHay.

Beperosa niHis 3a3Hana 3miH, L0 MOXHa MNOSAICHUTU CTBOPEHHAM TaM pubHUX bepm,
abo niaTonneHHAMM 3eMernib, TOMY WO ChneKTpanbHO BOHM criBnagatTb 3 BOAHOH
NOBEPXHEID.

Lo cTtocyeTbca meToamkm poboTn 3 KOCMO3HIMKaMK, TO AN OKpecrneHHst 06’ekTiB
Hankpalle BukopuctoByBaTu kaHan NIR (6nvxHin iHdpavyepBOHUR), AKUIA 3HAXOAUTLCS B
AianasoHi goxuHu xsuni Big 0,76 0o 0,9 Mkm 3 poapisHeHicTio 30 meTpiB.
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3acTocyBaHHA pi3HOYAaCOBUX CYNYTHUKOBUX 3HIMKIB ANA MOHITOPUHrY rigporpadidyHux ymoB
B AenbTi [lyHaro

MempyweHko E.C., Xinbuyescbkuli B.K., Jly6¢cbkull M.C., 3abokpuubka M.P., 3auepkoeHul B.I.

Henbma [lyHato, ska € Opyzowo 3a mnnower y €eponi pidkogor 0Oenbmor, € UYeHmpom
biopisHomaHimms ceimosozo macwmaby. [enbma [yHato gidiepac 8axrugy posib Yy CaMOOHUU,EHHI
OyHalicbKoi 800u | 38'3yeaHHi 3abpydHioearnbHUX peqyosuH. Ane 3a ocmaHHi 100 pokie rnoyasnocs
8mpyyaHHs1 JIIOOUHU 'y NpUPOOHI rpouecu y eupnositi obrnacmi [yHato, 3MiHa eidpoepadpii denbmu.
lNepcnekmueHuM nidxodoM 3 ompuMaHHSI akmyarsbHOI iHghopmauii dnsi MoHImopuHay e2idpozpaghidHux
yMO8 ma IHWUX KOMMoHeHmie Q0eKinns Ha mepumopiti denbmu [yHato € 3acmocyeaHHsi Mmemodie
ducmaHuyitiHo2o 3oH0ysaHHS1 3emni ([33). lNepedycim — ue memamuyHull aHani3 306paxeHb y Pi3HUX
criekmparnbHux diana3oHax, ompumMaHux 6opmosuM crieyiasibHUM KOMIMIIEKCOM KOCMIYHUX anapamis [J33.
3 ixHbOt0 dor1omMo20t0 MOXKHa 8idcTiOKyeamu 3MiHU akeamopil 600HUX 06’ekmig.

Knro4voei cnoea: piuka [yHau, 0enisma [yHaro, Kiniticbke aupiio, CynuHcbke aupsio, eopaiiecbke
eupno, YopHe wMmope, eeoiHhopmauiliHi cucmemu | mexHosoail, ducmaHyitiHe 30HOy8aHHS 3emii,
Oewuchpy8aHHS KOCMIHHUX 3HIMKi8.

MpumeHeHue pa3HOBpEeMeHHbIX CNYTHUKOBbIX CHUMKOB ans MOHWUTOPUHra
rmgporpacdmnyeckux ycnoBum B genbTe [yHas

MNMempyweHko 3.C., Xunb4yeeckuli B.K., Jlyb6ckul H.C., 3abokpuuykasi M.P., 3auepkoeHbiti B.U.

Henbma [yHasi, komopas sierisiemcsi emopol ro nnowadu e Espore peyHol Oenbmol, sienssemcsi
ueHmpom 6buopasHoobpasusi Mupoego2o Macwmaba. [enbma [yHass uzspaem 8axHyl posfb 8
camooyuweHuU dyHatickol 800kl U cesi3bleaHUU 3agpsasHsouWUX eeujecms. Ho 3a nocrnedHue 100 nem
Ha4arsiocb 8MeuwameribCcmeo Yesioeeka 8 npupoOHbIe npouecchkl 8 ycmbeegol obnacmu [yHas, UsMeHeHue
eudpoepacpuu denbmebl. [NepcriekmugHbiM M0OX000M 8 MoslyYeHUU akmyarnbHoU UHgopmayuu Ons
MOHUMOpUH2a audpozpachuyeckux ycrnosul U Opyaux KOMIIOHEHMO8 OKpyxamuwel cpedbl Ha
meppumopuu dernibmbi [yHas sensgemcs npumMeHeHue memodoe OucmaHUyUOHHO20 30HOUposaHus Semnu
(d33). lNpexde ecezco - amo memamuyeckull aHanu3 u3obpaxeHul 6 pPasfiuYHbIX CreKmMpasbHbIX
Ouarna3oHax, rnosny4YeHHbIx 6opmoebiM crieyuarnbHbIM KOMIMIEKCOM Kocmudeckux annapamos [J33. C ux
MMOMOUWbH0 MOXHO 0mcsiedumb USMEHEHUST ak8amopuu 800HbIX 06BbEKMos.

Knrodeebie cnoea: peka [yHal, denbma [yHas, Kunulickoe eaupno, CynuHcKoe aupiio,
leopauesckoe aupno, YepHoe mope, 2eouHopMayUOHHbIE CUCMEMbI U MEexXHOI02uuU, OucmaHUyUuOHHOe
30HAUposaHue 3emnu, dewugpuposaHUE KOCMUYECKUX CHUMKOS.

Use of various satellite imagery to monitor hydrographic conditions in the Danube Delta

Petrushenko E.S., Khilchevskyi V.K., Lubskyi M.S., Zabokrytska M.R., Zatserkovnyi V.I.

The Danube Delta, the second largest river delta in Europe, is the center of global biodiversity. The
Danube Delta plays an important role in the self-purification of the Danube water and the binding of
pollutants. But over the past 100 years, human intervention has begun in natural processes in the estuary
of the Danube, a change in the hydrography of the delta. To ensure the protection of natural complexes of
the Danube region, in accordance with the Decree of the President of Ukraine in 1998. The Danube
Biosphere Reserve, subordinate to the National Academy of Sciences of Ukraine, was created on the basis
of the Danube Plavni Nature Reserve. By the decision of the International Coordinating Committee of the

ISSN:2306-5680 ligponoris, rigpoximis i rigpoekonoris. 2020. Ne 3 (58)

37



UNESCO Program "Man and the Biosphere" in 1999 The Danube Biosphere Reserve is included in the
global network of biosphere reserves as part of the bilateral Romanian-Ukrainian biosphere reserve
"Danube Delta". According to Article 18 of the Law of Ukraine "On the Nature Reserve Fund of Ukraine"
(1992), the legal regime of protected areas of biosphere reserves provides for the limited use of this territory,
in particular the prohibition of the construction of structures, roads, linear and other transport and
communication facilities not related to the activity of the reserve, as well as the passage and passage of
unauthorized persons, the movement of mechanical vehicles.

A promising approach in obtaining relevant information for monitoring hydrographic conditions and
other environmental components on the territory of the Danube Delta is the use of remote sensing methods
of the Earth (ERS). First of all, this is a thematic analysis of images in various spectral ranges obtained by
an onboard special complex of remote sensing spacecraft. With their help, you can track changes in the
water area of water bodies. After analyzing the results of satellite imagery research for 1987 and 2017, we
can conclude that in a fairly short period of time (30 years), significant changes occurred on the territory of
the Danube Delta: 1) old lake formed in almost every channel, or the river changed its way; 2) also tangible
economic activity of a person - the outlines of the shores have changed, drainage reclamation has been
carried out in some wetlands and they have been converted into farmland; 3) part of the territory is
untouched - probably refers to the reserve fund. The coastline has changed, which can be explained by
the creation of fish farms there, or the flooding of land, since they coincide spectrally with the water surface.

As for the technique of working with satellite images, it is better to use the NIR (near infrared)
channel, which is in the wavelength range from 0.76 to 0.9 um with a discontinuity of 30 meters, to determine
objects.

Keywords: Danube River, Danube Delta, branches Kiliya, Sulina and St. George, geographic
information systems and technologies, remote sensing of the Earth, interpretation of satellite images.
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