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Locaidaceno cnocobu yoockonanenis Memoouunozo sabesneuenis KOCMUH0z0 2e0MOHIMopuUIzYy cmany 6001o-60-
JIOMHUX Y2i0b HA OCHOBI KOMNIEKCYBANHA OAHUX OUCTANHUILIH020 30HOYBAHHS 3eMIL U HASCMHUX CNOCTEPENCEHD
UWLTLSIXOM PO3POONEHHS 8IONOBIOHUX MAMEMAMUUHUX MOOELell CUCTEMHO20 AHATI3Y MA (OPMYEAHHS Y3A2ATLHION -
uux Kpumepiie (na npuxaadi eepxie’s Kuiscvkozo sodocxosuuya).

Kntouoei caoea: ducmanyiiine 30moysanms 3emui, 60010-6010mui y2id0s, cucmemmull anaiis, anaia iepapxii,
bazamoxpumepianrvia onmumizayis, adanmuenuil 6aianc 6NIUGIs.

OpnHyM i3 HAlOGIIBIIMX TEXHOTEHHKX IT€PETBOPEHD IIPUPOAN YKPaiHU B MUHYJIOMY CTOJHTTI Oy-
JIO TipoTexHiyHe OyAIBHUIITBO B posmHi J[Hinpa, B peaysbraTi yoro Ha Oisbir Hizk 1000 kM Bij-
Pi3Ky Ha MiCIli 3aIJIaBHUX Ta PIYKOBUX JaH/IIapTIiB BUHUKIIN BeJWYe3Hi aKBATOPil BOJOCXOBMUIIL,
mtonti aknx caranu 100—200 tuc. ra. 3aperymoBanug JlHiTTpa MpuU3BesIo 10 3HUTIEHHS 1117101 HI3-
ki BOHO-00s10THUX yTiAb (BBY) i 3Hamobumocst 6arato pokis, mob Ha BOAOCXOBHIIAX cho-
MYBaJIMCs HOBI JTaHAmadTHI KOMIIJIEKCH, 1110 32 CTPYKTYPOIO MOAiGHI TPUPOTHIM.

OriHoBaTH ANHAMIKY 3MiH, 10 BiZI0YBAIOTHCST HA BOAONMAX, TOCI/KYBATH PETPOCTIEKTHBY
MTPOTIECIB Ta CydyaCHWH €KOJIOTIUHWH cTaH Halle(eKTUBHIIIe HA OCHOBI CHCTEMATUIHOTO JMCTaH-
IITHOTO 26POKOCMIYHOTO 30H/IyBaHHS 3eMJli B TIOE/IHAHHI 3 Ha3eMHUMU BUMipamu [ 1].

MeToto po6OTH € IOCTIIZKEHHST Ha OCHOBI CHCTEMHOTO ITi/IXO/Iy CYyY4aCHOTO eKOJIOTIYHOTO CTa-
HY BOJIOMM Ha nipukiazii BBY BepxHix fingHox KuiBcbKOTO BOZOCXOBUINA 3 TIO3UIIIT PaIlioHAb-
HOTO Ta €KOJIOTIYHO OOIPYHTOBAHOTO BUKOPHCTAHHS BOAHUX PECYPCIB JHITPOBCHKOrO KacKauy,
MiITPUMAHHS HAJIEKHOI IKOCTI BOZM 1 cTaHy GiOpi3HOMAHITTSL.

BianmosizHo 10 mocTaBaeHO1 MeTH BUPILTyBaIMC TakKi 3a/1ayi:

e jenmpyBarHs KocMivHuX 3HIMKIB (K3) 1 06poOKa Ha3eMHIX CIIOCTEPEKEHD JIJIST PO3ITi3-

e OI[iHKA SIKOCTI BOAM /it IOTPed BOAOCIIOKMBAHHS Ha OCHOBI AMCTaHIIMHUX Ta HA3eMHUX
CIIOCTEPEKEHD 3 BAKOPUCTAHHSIM YIOCKOHAJIEHOI METOMKHN GaraToKpuTepiasbHoi onTuMmisartii [3];
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e ckcriepTHa olfiHka ctany BBY, MozentoBaHHs i MOPiBHSHHSI TPbOX HANPSIMKIB BUKOPUC-
TaHHSI PeCcypciB BopOCXoBHIa (MiATPUMAHH GIOTUYHOTO PI3HOMAHITTS, TOCIIOAAPYOTO BOI03a-
GesredeHHsT Ta BUPOOHMIITBA TiIPOETEKTPOEHEPTii ) Ha OCHOBI PO3pobJIeHOT iepapXxiuHol Mozesi [4];

e OIliHKa BIUIUBY CcKJiaoBuX BBY Ha 3arasbte 3a6pyiHeHHS BO/IM MIJISTXOM MOJIETTIOBAHHSI HA
OCHOBI chOPMOBAHOT MATEMATUIHOT MOJIET AIAITUBHOTO OastaHCy BILIUBY |5, 6].

B ocHoBYy po6oTu mokiazeHo marepiaiu temarudnoro gemudpysanis 17 K3 za nepiog 3
1985 no 2015 pp. (3aranbHoro mwiomeio 10285 km?) i gani noibosux gocimxens 2012—2013 pp.
y MeKax TeCTOBHUX MOJITOHIB (BUKOHAHO 3 MapIIPYTH MPOTsKHICTIO 81 KM), 1110 6yJIH caMOCTIHHO
006po6JIeHi Ta cucTeMaTH30BaHi. A TaKOK IIpoaHaIi30BaHO HasIBHI JaHi HA3eMHUX CIIOCTEPEKEHD
Ykpaincbkoro Tizipomereoposioriunoro 1entpy (YkpI'MII) crany KuiBchbkoro BojocxoBuiia 3a
nepiosr 3 1989 no 2014 pp. B Mexkax iCHYIOUMX TPhOX TiIPOTIOCTIB, 1O 3HAXOAATHCA B PalloHi
M. Hoprob6uib, c. Crpaxoices ta ¢. Hosi Ilerpisiii.

Y pesyabrati gemmudpysanas K3 KA Landsat 5, 7, 8 orpumaHo KapTut po3moijty Ta mIori
OCHOBHUX THIIIB GioTomiB 3a nepios 3 1985 1o 2015 pp. uepes kosxkHi 2 poku ( Tabmis).

BcranoBiieHo, 1110 AJ1s1 OTpUMaHHS MAaKCUMa/IbHO KOPEKTHIX KapT PO3IOALIY TUIIB 6i0TOIIB
JIOPEYHO KOMITOHYBATH Pi3Hi MeTo/In Kaacuikaltii: /Jisl CEpeIHbOr0 MPOCTOPOBOTO PO3Pi3HEHHS
(K3 Landsat) — mrryuni HeitporHi mepeski (puc. 1), a iyis Bucokoro (K3 QuickBird) — 06’extHo-
OPIEHTOBAHMI TTi/IXi/I.

[l mpornosHoi oninku nozgasibioi Tpancgopmartii BBY Bepxis’s Kuiscbkoro Boocxosuiia
Ha OCHOBI JlaHWMX AUCTaHIiTHOTO 30HayBarHs 3emii ([[33) Gysu pospaxoBani sanamadTHi Me-
TPUKH, 1110 OIIUCYIOTh JAaHAIIA(THY CTPYKTYPY 3a JOIIOMOTOIO KiJTbKICHUX XapaKTePUCTUK Pi3HO-

Pesyabratu oGuncaenns mion (kM?) OCHOBHHX TUIIB 6iOTOMNIB BepXiB’ s
KuiBcbKOro BOOCXOBHIIIA 32 MaTepiajaMy JUCTAHIIHOTO 30HAYBaHHS 3eMIi

Jlucrani nicu XBoiini . [Tpubepesxi Bioronu Hesapoci
Pix Ta YarapHUKH, HacaJ[KeHHS, BaHHaBH; TTepe3BOJIOKEeH1 (iraui, rijipoTonu,
KM? kM2 Y, KM Giotonu, km? kM2 Kkm?

1985 76,7 38,0 70,5 82,1 45,2 291,4
1987 80,3 41,4 63,5 82,5 52,3 2814
1989 79,2 39,9 71,5 85,4 35,9 270,9
1991 81,5 40,4 70,3 88,2 74,9 2481
1993 73,0 42,4 71,2 90,1 76,7 250,2
1995 75,0 44,5 73,0 94,9 78,5 237,5
1997 70,3 42,5 79,4 89,6 62,2 258,6
1999 79,9 46,3 67,8 103,5 89,9 215,7
2001 81,0 46,0 65,0 113,7 88,1 209,0
2003 71,7 46,1 54,7 126,4 98,3 206,0
2005 77,6 45,7 42,3 134,3 95,4 207,5
2007 87,5 45,9 421 132,2 87,6 207,9
2009 73,7 45,6 52,8 128,6 90,1 212,5
2011 82,2 45,3 44,0 137,2 98,7 196,1
2013 90,2 45,8 371 140,1 103,5 187,2
2015 92,5 46,6 42,6 142,0 104,3 175,8
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Puc. 1. Tpadiune 306pakeHHs pe3yJbraTiB mikceabHo-opientoBanol kiacudikarii K3 KA Landsat meromom
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Puc. 2. PesybraTil OCHKEHHS CTaHy BOAHO-O0JOTHUX yTiAb BepXiB's KHiBCbKOTO BOZOCXOBUINA: @ — OLIHKA
gmanamadTHOl CTPYKTYpH 3a ingexcom ganamadTtaoro pisnomanitrst lenmona 3a mepion 1985—2015 pp.;
6 — BU3HAYEHHS B3aE€MO3B'A3KY MiK CTPYKTypoio 6ioTomis i cranom BBY 3a 1987—2013 pp. Ha 0CHOBI gaHuX

N33 (F33) 1 Hasemuux cnocrepesxens (£, )
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Puc. 3. Pesynbratu OIHKH i MojeOBaHHS BILINBY 3Mminu ctpykrypu BBY KuiBcbkoro BopocxoBuima Ha
ocaoBi ABC-MeTomy: @ — oIliHKa BOOTOCTIOAAPCHKO-EKOJIOTIYHOTO 3HAUEHHS eKocrcTeMu KuiBchbKoTo BOMO-
cxosuma 3a nepion 1989—2013 pp. (Fy — 6iopisnomanirts; F; — Bojonocradanus; Fi. — rigpoenepretnka);
6 — MojIeIIoBaHHS BILIMBY Pi3HUX GiOTOINB Ha 3araibHe 3abpyaHents o (W — Hesapoci rigporonu; G —
3amaBHi gyku; T — sicu; M — MiJIKOBOI1s)

Puc. 4. BignoBieHHs IPUPOIHOTO CTAHY pycJia Ta 3ariaBu pivok /luinpo i Ipun’saTs, BUTISL 32 KapTorpadiv-
HUMU Ta AUCTAHIIITHIMY aepOKOCMIUHNMEU MaTepiamaMu: @ — Ha Tonorpadiuniit kapti 1943 p. (1o yTBOpeHHA
BoJOCXOBHUINA); 6 — Ha KocMiunoMy 3HiMKY Landsat 5 (1985 p.); ¢ — Ha kocmiunomy s3nimMky Landsat 8 (2015 p.)

ManiTHOCTI (1ro11i, hopmu, JIiHIT KOPAOHIB BUALIEHUX THUIB 6ioTomiB). SIK OCHOBHMIA aHaJi-
TruuHuH iHCTpyMeHT Bukopuctano [1O Fragstats 4.2.

Pospaxynku ingekcy [llennona (puc. 2, @) nmokasaiwu, 1o Mporecy JaHamagTornepeTBOPeHb
y BepxiB'T KuiBChbKOro BOZOCXOBHMINA WILIN MIISXOM AOCATHEHHs HailOiIbIIOro pisHOMaHITTS,
(parmenTallii 10CTyImHUX 71 TpaHCchOPMAaIlii aKBATOPil Ta OMTUMAJIBHOTO POIMOJILITY TIJIOMT MixK
pisHUMHM THITaMU OioTotiB [7].

Ax kpuTepiii OIMIHKK SKOCTI BOJM BOJOCXOBHINA BUKOPUCTOBYBAIACs 3Be/ieHa (DYHKITiS Ha-
nexkHocTi Fipy, OTpMana MeTozom GaraTokpuTepiaabroi ontumisarii. Ilpu npomy F po3-

Ha3eM
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PaxoByBa/IN HA OCHOBI CEPEHbOPIYHOI KOHIEHTPALIl FiIPOXIMIYHIX ITOKA3HUKIB, a Fj35 — Ha
OCHOBI TeMaTU4YHOTO JAemundpysanis 6ioronis BBY na kocmosHiMkax. Bzaemoss’s30k yHKILT
HAJIEKHOCT] Fpgs 3 F . Mae KopeJiAliio 3 iMOBIpHicTIO R = 0,7, voro mocTaTHBO AT oTepa-
TUBHOTO KOHTPOJIIO AKOCTi BoAu Ha ocHoBi Marepianis J[33. Dynkiii nanesxnocti Fyp o (11B.
puc. 2, 6), orpuMani 3a ganumu /[33 Ta Hazemuux cnocrepexkenb YKpIMII, BizoGpakaioTs 3Mi-
Hy crany KuiBcbKOTO BOIOCXOBHINA B OiK HE3HAYHOTO TIOTIPIIEHHST SIKOCTi BOJM IJist TIOTPed BO-
nocrokuBatist. [lo mporo y 2005 p. BigOymacst crabiisaltist mpoiecis 3MiHK 6i0TOIIB i BUPiBHIO-
BaHHS MOKAa3HUKIB AKOCTI BOJH, a CaMe Ha3eMHUX TiIPOXiMIYHUX IIOKa3HUKIB, TakuX AK: CO,, O,,
NO,, NO; ,NH/, P_,., XIMIYHOTO CIIOKUBaHHSA KUCHIO, KOJIbOPOBOCTI, 3aBUCJIUX PEYOBHUH.

[l MOpiBHAHHA CTyIIeHS BaXJIUBOCTI €KOCUCTEeMHMX (DYHKITiN BepXiB'sl BOIOCXOBUIIA K
I[IHHOTO BOJHO-00JIOTHOTO YTi/yis Ta 3HaYeHHs1 KHIBChKOTO BOZIOCXOBHMIIA SIK TEXHOTEHHOTO KOMII-
JIEKCY JIJIST BOIOTIOCTAYaHHsI i TTOTpe6 TiIpoeIeKTPOCTaHIlii POo3po6JIeHO IHTErpasIbHY i€papXiuHy
MO/IeJIb CTaHy BOJIOWMM Ha OCHOBI METO/Iy aHaJIi3y i€epapxiil.

Jliist po3B’si3aHHsI OCTaBJIEHOI 3a1a4i OyJI0 BUBYEHO MIMPOKUI HAaGip Ha3eMHUX rigpodisuy-
HUX, TiAPOXiMIYHUX, TiApo6ioJOriyHIX OKa3HKKIB crioctepexkenb YKpIMII, ski Bimo6paskaroTh
0c06MBOCTI a010THYHUX i GIOTHYHUX KOMITOHEHTIB BOJIHOT €KOCHCTEMHU.

Pesynbratu orinku i MojesoBanus (puc. 3) BILIMBY 3MiHU GioTomigHol cTpykTypu BBY Ha
€KOCUCTEMY BOZOCXOBUINA IIOKA3aJIH, L0 EPEPO3IOILI ILJIOI OI0TOIIB i 3apOCTaHHA MIJIKOBOISL
CIIPUSE 3aTAIBHOMY MOJITIIICHHIO €KOJOTIYHOTO CTaHy BOJIONMMU.

[TporHosyroun nopambIui Xij| IpoleciB JaxmadTonepeTBopens y Bepxis'i Kuiscbkoro Bo-
JTOCXOBWIINA, CJIi/I 3a3HAYNTH, 110 MeHIe Hik dyepe3 50 PoKiB, y pasi 30epesKeHHsT CyJacHUX TeH-
JIeHTIiiT TpaHcopMallii OCHOBHUX TUIIB GIOTOIIB, BiOYAETHCS ICTOTHE 3MEHIIIEHHS TLTOTI TI00-
KOBOJIHUX aKBaTOPiil BOJOCXOBUIIIA 1 BIJIHOBJIEHHSI PYCJAOBUX JAIJSHOK Ta MOTPAHUYHUX 3allJIaB-
HUX KOMILIEKCIB pivok [Iuinpo ta Ilpur’ate. e npoiec BigobpaxkeHo Ha puc. 4.

TakuM YMHOM, BU3HAUYEHO HU3KY iH(OOPMATUBHUX O3HAK CTPYKTYPHUX OJAWHUIH BOIONM
(BOZIHO-GOJIOTHHX YTi/Ib) — OCHOBHUX KJIACIB/THIIIB GIOTOIIB, M0 HAMIIHO AemudPYIOThCS Ha
KOCMIYHMX 3HIMKaX 1 € IHIUKATOPHUMM O3HAKaMU CTaHY JOCJI/KYBaHUX TEPUTOPii. YI0CKOHa-
JIEHO METOIMKY OaraToKpUTEPiabHOI ONTUMI3AIl] IIIIXOM (OPMYBaHHS KOMIIJIEKCHOTO KPUTE-
pifo omiHKM sgKocTi Boau KuiBchbKkoro BogocxoBuiia Ha ocHOBI gauux /[33. AnpobosaHo copmo-
BaHy i€papxiuHy MOJIeJIb eKCIIEPTHOI OIIHKN TPhOX THUIIIB €KOCUCTEMHUX MOCJIYT: MiITPUMaHHS
6I0TMYHOTO PiIBHOMAHITTS, rOCIIOAAPYOro Bogo3abe3eueH s i BUPOOHUIITBA TiAPOEJTEeKTPOEHEP-
rii. Po3pobsieHo Mo/esib afanTuBHOrO OaslaHCy BILIMBIB TSI TIPOTHO3YBAHHS 1 MOJE/TIOBAHHS
B3aEMO3B’SI3KiB CTPYKTYPHUX 3MiH BOJHO-OOJIOTHUX YTi/Ib Ta SIKOCTI BoaM. BusHaueHo miepcriek-
THUBY MOJIABIINX JIOCTIKeHb Ha OCHOBI KOMTITIeKCyBaHHA TannXx /|33 i HageMHUX criocTepeskeHb
JUIS AaKTYaJIbHKX 3a/1a4 30a1aHCOBAHOTO IIPUPOLOKOPUCTYBAHHS Ta OXOPOHU JOBKIJLIS.
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CTOAHMA BO[IHO'6OJIOTHBIX yFOI[I/If/'I Ha OCHOBE€ KOMIIEKCUPOBAHUA MAAaHHBIX JUCTAHIIUOHHOTO 30HAMPOBAHUA
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3eMJI M Ha3eMHbIX HaOJIIOIeHUI TyTEéM PazpaboTKX COOTBETCTBYIOIINX MaTEMaTHUECKIX MOJIeJIel CHCTEMHOTO
aHas3a 1 (hopMUPOBaHK 0600IIAIONIIX KpUTEpHEB (Ha IpuMepe BepXoBbst KHEeBCKOro BOMOXpaHMUIMINA).
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ASSESSMENT OF THE STATUS OF WETLANDS BASED

ON THE INTEGRATION OF SPACE AND TERRESTRIAL INFORMATION

(BY THE EXAMPLE OF THE UPPER KIEV RESERVOIR)

The ways of improving the methodological provision of a space geominotoring of the state of wetlands based on
the integration of remote sensing data and ground observations by developing the proper mathematical models
of system analysis and the formation of generalizing criteria (the evidence from the upper Kyiv reservoir) are
studied.

Keywords: remote sensing, wetlands, system analysis, analysis of hierarchies, multiobjective optimization, adaptive
balance of causes.
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