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1. YmockoHasleHHs1 BOLOKOPUCTYBAaHHS B 30Hi BIIMBY KaHasy JJHinpo-JJoH6ac Ha OCHOBI MOZEJIIOBAaHHS SIKOCTI
BOJHUX PECYPCiB

2. Improvement of water use in the Dnipro-Donbas canal zone of influence on the basis of water resource quality
modeling

Pedepar:

1. B pe3ysbTaTi HAyKOBUX AOCIII>)KEHDb BUPIIIEHO HAYKOBO-TIPUKJIAHE 3aBJAHHS YIOCKOHAIEHHS KOMIIJIEKCHOTO
BOJOKOPUCTYBaHHS B 30Hi BIJIMBY KaHaly JJHinpo-JloHbac i3 3a6e3nedyeHHsIM, Ha OCHOBI MOJI€JII0BaHHsI, SIKOCTi
BOJHMX PECYPCIB J1 IUTHUX [IOTPED, €KOJIOTIYHOTO 03I0POBJIEHHS BOLOCXOBHUIL Ta €KOJIOTO-KOMIIEHCALITHUX
nonyckis B p. CiBepcbkuil JloHeLb, 111 PO3BUTKY 3POLIYBAHOTO 3€MJIEPOOCTBA. 32 pe3yJIbTaTaMi €KOCHCTEMHOTO
IIPOCTOPOBO-YaCOBOT0 aHaJli3y SIKOCTi BOJY /sl MATHUX [1OTPe6 B KaHazi JJHinpo-Jonbac 3a nepiox 2010-2016
POKiB BCTaHOBJIEHO NepeBuileHHs ['JK Takux pe4yoBUH SIK 3arajibHa JXOPCTKICThb i MiHepasli3allisi, BMICT CyJb(aris,
[IOKa3HMKIB IEpPMaHraHaTHOI OKMCHIOBAHOCTI, KaJlaMyTHOCTI Ta 3a6apBjieHOCTi. Boja KaHamy HaleXuTh 10 APYroro

KJIACy SIKOCTIi, TOOTO € «100pa, 4MCTa, IIPUIHATHOI IKOCTI» Ha nisHLi Bin c. Illyabriska no KpacHomaBiBCbKOTO
1 k) b



BOJIOCXOBUILA. 3a pPe3ysibTaTaMU MIPOBEIEHNUX PO3PAXYHKIB €KOJIOTYHOI OLIHKHU SIKOCTi BOJY CUCTEMATUYHO
BHCOKUMU piBeHb 3a0PYIHEHHS BOIY Y CUCTeMi KaHaJly BCTAHOBJIEHO 32 BMICTOM CysibdaTiB Ta MOKa3HUKOM
npo3sopoctTi (6 i 7 kateropii4-5 kiacis). OuiHKa sIKOCTi BoAu B kKaHaui JJHinpo-JloH6ac rnokasarsna, 1o 3a
arpOHOMIYHMMU Ta €KOJIOTIYHMMU KPUTEPISIMU 3polIyBajbHA BOJA BiTHOCUTBLCS [0 | KyIacy i € IpUaaTHO AJid
3poIIEeHHs 6€3 00MeKeHb Ha AiJsIHII KaHaJly Bill MyHKTY MOHITOpPUHTY y c. lllyabriBka 1o KpacHonasiBCbKOro
BOJIOCXOBUIA. 3a pe3ysbTaTaMl €KOCUCTEMHUX JOCIiIKEeHb IIPOCTOPOBO-YaCOBUX 3aKOHOMipHOCTEH POpPMyBaHHS
SKOCTi IOBEPXHEBUX BOJ, Y KaHasi JJHinpo-JJoH6ac BCTaHOBIIIOETHCS HEOOXiIHICTb IPOBEAEHHS BOLOOOMIHY 17151
IIUTHOTO i KOMYHaJIbHOT'O BOJLOKOPUCTYBAHHS Ta €KOJIOTIYHUX IIOIYCKIB [J1s1 0310pOBjeHHS p. CiBepcbkuil JJoHelb.
MaTtemaTtnyHe MOZEJIIOBaHHS BOLOOOMIHY Hajlae MOXKJIMBICTD BifICIIiIKOBYBATH 101000BI 3MiHU TiApOJIOTIiYHUX Ta
rifpoXiMiYHUX [TIOKA3HUKIB, IPOLIECH TPAHCIIOPTYBAHHS Ta IEPEMilllyBaHHS BOJHUX MacC Pi3HOI AKOCTi y
OpinbcbkoMy Ta KpacHonasiiBCBKOMY BOJJOCXOBHUIIAX, OOy HACTaHHSI 3aIlJIAHOBAHOTO PE3YJIbTATY SIKOCTi BOJIU Ta
TPUBAJiCTh BOZOOOMIHY. Ha OCHOBI METOZy CLIEeHAPHOTO aHaJjIi3y NIPOBELEHO OLiHKY Ta IIOPiBHSIHHS BapiaHTiB
BO00OMiHY y KpacHoNaBIiBCbKOMY BOIOCXOBUII 32 €KOJIOTTYHUM (IIOKa3HUK KOPCTKOCTI) Ta eKOHOMIYHMM (06'eM
BUTpAT BOJY Ha IPOBEJIEHHS BOJOOOMIHY) KpuTepissmu. ClieHapHUI aHasli3 110Ka3as, 10 BapiaHTU BOJOOOMIHY
MalOThb CYIIEPEWINBUI XapaKTep 3a €KOJIONYHMM Ta EKOHOMIYHUM KPUTEPISAMU: €KOJIOTIYHUI KPUTEPIN ClIafiae, a
€KOHOMIYHUH 3pocTae. BuHMKae HeOOXimHICTh NBOKPUTEPiasbHOI onTHMi3allii B o6sacTi [TapeTo, sKa 3[iiiCHIOEThCS
IIJIs1 TOCSITHEHHSI KOMITPOMICHMX pillleHb 32 EKOHOMIYHUM Ta €KOJIOTIYHUM Kputepisimu Po3pobiieni meTom, Ta
MOJIeJi OLIiHKY 3MiHU BOJIONIOTPe6H, IIPpU MOPIiBHAHHI ABOX Ta Gijibllle YaCOBUX MEPIO/iB HAAIOTh MOXKJIUBICTh
KOPUTYBATU 3pOLIyBabHi HOPMY B YMOBAaxX 3MiHM KJIiMaTy IIpY IIJIATHOMY BOJOKOpUCTYBaHHi. Ki04o0Bi cioBa:
KOMIIJIEKCHE BOJIOKOPUCTYBaHHS, MaTeMaTU4YHa MOJEJIb, [IMTHE BOJOINIOCTAYaHH, €KOJIOTiYHa OLiHKa, IKiCTb BOOH,

BOJ00OMiH, HOpMa BOJOTNIOTPEOU

2. As aresult of scientific researches, the scientific and applied task of improving the complex water use in the
zone of influence of the Dnipro-Donbas canal has been solved with the provision, on the basis of modeling, quality
of water resources for drinking needs, reservoirs ecological sanitation and ecological compensatory releases in the
Siversky Donets River, for the development of irrigated agriculture. Based on the results of the ecosystem-based
spatial-temporal analysis of water quality for drinking needs in the Dnipro-Donbas canal for the period of 2010-
2016, excess maximum permissible concentrations of such substances as general rigidity and mineralization,
sulfate content, indicators of permanganate oxidation, turbidity and staining are established. The water of the
canal belongs to the second class of quality, it is "good, clean, acceptable quality” on the area from Shulgovka to the
Krasnopavlivske reservoir. According to the results of calculations of ecological water quality assessment, the
systematic high level of water pollution in the canall system is determined by the content of sulfates and the
indicator of transparency (6th and 7th categories of 4-5 classes). The assessment of water quality in the Dnipro-
Donbas canal showed that according to agronomic and environmental criteria, irrigation water is classified as 1
Class and is suitable for irrigation without constraints on the section of the canal from the monitoring point in the
Shulgivka village to the Krasnopavlivske reservoir. According to the results of ecosystem studies of spatial and
temporal patterns of surface water quality formation in the Dnipro-Donbas canal system, the need for water
exchange for drinking and communal water use and ecological releases for the improvement of the Siversky
Donets River is established. The mathematical modeling of water exchange provides an opportunity to monitor the
daily changes in hydrological and hydrochemical parameters, the processes of transporting and mixing water
masses of various quality in the Orilsky and Krasnopavlivske reservoirs, the time of the onset of the water quality
planned result and the water exchange duration. Based on the scenario analysis method, the estimation and
comparison of water supply options in the Krasnopavlivsky Reservoir on the ecological (rigidity index) and the
economic (volume of water consumption for water exchange) criteria were evaluated and compared. A scenario
analysis has shown that water exchange options are controversial in terms of environmental and economic
criteria: the environmental criteria decreases, while economic growth increases. There is a need for two-criterion
optimization in the Pareto region, which is carried out to achieve compromise solutions based on economic and
environmental criteria. The developed method and models for assessing the change in water demand, when
comparing two and more time periods, make it possible to adjust irrigation rates in conditions of climate change



with paid water use. Key words: integrated water use, mathematical model, drinking water supply, ecological
assessment, water quality, water exchange, water consumption norm.
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