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€KOCHUCTEMHOI'O MOIEJIIOBAHHS

2. Improvement of water quality management for irrigation in the Ingulets river basin by scenario ecosystem
modeling methods

Pedepar:

1. Inceprarnifina po60Ta CTaHOBUTb COOOI0 3aKiHUE€HE HayKOBE OCIIiIPKEHHS, B IKOMY PO3B’I3aHO aKTyajlbHe
HAyKOBO-TIPUKJIAJHE 3aBIaHHS BIOCKOHAJIEHHS iHTETPOBAHOTIO 32 €KOHOMIYHMMU Ta €KOJIOTIYHUMU KPUTEPISIMU
VIPAaBJIiHHS SKIiCTIO BOIY [1J1 3POLIEHHS], HA OCHOBI CLIEHAPHOT'O €KOCUCTEMHOTO MOZEJIIOBAHHS Ta ONTHAMI3allii
TEXHOJIOTIYHUX PillleHb IPOMUBKH P. [Hr'yJIelb 3 BUKOPHUCTAHHSM iMITyJIbCHOTO METOy B CUCTEeMi KOMOIHOBAaHOTO
yIPpaBJliHHS. MeTON0JIOTiYHO BAOCKOHAJIEHHSI MOHITOPUHTIY 6a3yeThCs Ha 3aIIPOIIOHOBaHIN MOZeJsli HEPOHHOI
Mepexi. Lle 1ano MOKJIMBICTb IPOBECTU IPOCTOPOBO-4ACOBE OLIiHIOBAHHS IPUJATHOCTI BOJY /1J1 3POLIEHHS,
OLIiHIOBaHHS i rpadivHe CIiBCTaBI€HHS KJIACIB SIKOCTi BOJY B3[OBX pycJa p. [Hryselp, 3a €KOJIOTiYHUMU Ta

arpOHOMIYHMMU KPUTEPISIMHU BiATIOBITHO [10 YMHHUX JIePKaBHUX CTAHJAPTIB. B cucTeMi KOMOIHOBAaHOTO yIIPaBJIiHHS



ITPOMUBKOIO 3alIPONIOHOBAHO iMITYJIbCHAM METO,. [I7151 OOI'PYHTYBaHHS iMITyJIbCHOTO METOJy IIPOBEAEHE
eKCIIepMMEHTaJIbHEe [IOCJIiIKEeHHS, 1110 T10Ka3aJI0 3HAaYHUH BIIUB Ju]y3HUX Ta TOYKOBUX IpKepes 3a0pyJHEeHb Ha
IOTipILIEHHS SKOCTi BOAM B IIpolieci BeretauiiiHoro nepiony. Heo6xinHo BctanoBuTH 6i1s1 'HC IHrynenpkoi
3polIyBaJIbHOI CUCTEMHU Ta B II. C. AHZPiiBKa MOHITOPUHIOBUII KOHTPOJIb 32 SIKICTIO BOJH i, B Mipy IOTpeoH,
II0JIaBaTH 3 BUKOPUCTAHHSIM OOEPHEHOTrO0 3B'$13Ky iMITyJIbC TPOMUBKU JHINPOBCHKOIO BOZOIO 3 KapauyHiBCbKOTrO
BOJOCXOBUILA. [I7151 aleKBaTHOTO OL[iHIOBAHHS CUTYallii po3pobsieHa MOoieslb i BifilTOBiAHA KOMITIOTEpHA ITPOrpama,
110 peasidye pi3Hi clieHapii MeTOLiB IPOMUBKY Ta €KOJIOTIYHOIO 0340POBJIEHHS P. IHryneus. CLieHapHUI aHaJli3
I03BOJIsSIE BUOMPATH CUCTEMHU iHTETPOBAHOTO YIIPABJIiHHS IPOMUBKOIO, 5IKi 326€3Me4yI0Th €KOHOMIYHO e(eKTUBHE
BOJOKOPHCTYBaHHS Ta €KOJIOTiYHE O3[I0POBJIEHHS P. [Hrysens. [Ipouec NpuiHATTSA pillleHb 37ilCHIOETHCS HA OCHOBI
IIBOKpUTEpiasbHOI ONTUMI3allii 32 €eKOJIOTiYHMM Ta EKOHOMIYHUM MTOKa3HUKaMU. 3aMIpOIIOHOBAHO, SIK HalbibII
e(eKTMBHUIA TUIIOBUI CLIEHAPIN, IKMii 3a6e3edye IPOMUBKY pycia p. IHrysenn 6e3 BUXomy gyXKe 3a0pyIHEHOI
BOJIM Ha 3aIlyIaBy, 3a6e31edye arpOHOMIUHI Ta €KOJIOTiYHi [TI0Ka3HMKY B MeKaX HOPMAaTUBHUX 3HaY€Hb 33 JOCTATHbO

eeKTUBHUX BUTPAT BeJIMYMHU BOJHUX PECYPCIB.

2. The dissertation is a complete scientific research, which solves the actual scientific and applied problem of
improving the water quality for irrigation, integrated by economic and ecological criteria, on the basis of scenario
ecosystem modeling and optimization of technological solutions of flushing in Ingulets river by using pulse method
in combined management. Methodologically, improvement of monitoring is based on the proposed model of the
neural network. Which makes it possible to conduct a spatio-temporal estimation of the suitability of water for
irrigation, assessment and graphical comparison of water quality classes along the Ingulets river, according to
environmental and agronomic criteria in accordance with current state standards. The impulse method is
proposed in the system of combined flushing control. To substantiate the impulse method, an experimental study
was carried out, which showed a significant effect of diffuse and point sources of pollution on the deterioration of
water quality during the growing season. It is necessary to install near the GNS of the Ingulets Irrigation System
and in the village. Andriyivka monitoring the quality of water and, if necessary, delivering the impulse of flushing
with Dnieper water from the Karachunov reservoir using a feedback link. To adequately assess the situation, a
model and a computer program have been developed that implements various scenarios of flushing methods for
environmental improvement in Ingulets. Scenario analysis allows us to choose integrated flushing management
systems that provide cost-effective water management and environmental improvement in Ingulets. The decision-
making process is based on two-criteria optimization of environmental and economic indicators. It is proposed as
the most effective type scenario, which provides the flushing of the Ingulets riverbed without leaving highly
polluted water on the floodplain, provides agronomic and environmental indicators within the normative values at
sufficiently efficient water resources expenditures.
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