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Pedepar:

1. Bopomaii I'.B. HaykoBi 3acazy po3BUTKY APEHaKHUX CUCTEM B yMOBaxX 3MiHHU KiimaTy. — Keasigikaniina HaykoBa
Ipals Ha paBax pykonucy. Jlucepralist Ha 3100yTTSI HAYKOBOTO CTYIIEHSI JOKTOPA TEXHIYHMX HAyK 3a
crietianbHicTio 06.01.02 «Cinbebkorocnogapehki Mestiopaliii (TeXHiuHi HayKu)». — [HCTUTYT BOGHUX IIPOGIIEM i
mesiopauii HAAH, Kuis, 2025. Y gucepratii 3a pe3yipTaTaMy 6araTOpiuHUAX JOCiIXEHb Ta €KOHOMIYHOTO
OOI'PYHTYBaHHSI aBTOPOM OTPUMAaHO BUPIlIEHHS aKTyaJIbHOI HAYyKOBO-MTPAKTUYHOI IPO6GIEMHU PO3POOIEHHS
HayKOBUX 3aCaj] PO3BUTKY APEHAKHUX CUCTEM 30HU OCYLIyBaJIbHUX MEJIOpaLiil Y Cy4aCHUX YMOBax
rOCIIOJapPIOBAHHS Ta 3MiHM KJIiMaTy. YCTaHOBJIEHO, 110 PO3BUTOK JPEHAKHUX CUCTEM MA€E 37iICHIOBATHCS LIJISIXOM
€KOHOMIYHO OOI'PYHTOBAHOTO iX BiTHOBJIEHHS (MOZEPHi3allii) 3 ypaxyBaHHSM BILIMBY 3MiHU KJIiMaTy Ha Cy4yaCcHUN
CTaH JPEHaKHMX CUCTEM Ta iX BOL03a6€e3M1eUeHiCTh, NEPCIEKTUBHUX HAIIPSIMiB BUKOPHCTAHHS OCYLIYBAHUX 3€MEJIb,

HeOOXiJIHOCTi po3pobJieHHSs pecypco3bepiralounx rnapameTpiB BOZOPETryJIIOBAaHHS 32 BUPOILyBaHHSI EKOHOMIYHO



IpUBAGIMBUX CiTbCBKOTOCIIOAAPCHKUX KYJIbTYP Ha OCYIIYBAaHMX 3€MJISIX. B yMOBax 3MiHM KiliMaTy, MOTipIIeHHs
YMOB 3BOJIOKEHOCTI Ta 3MEHIIEHHS HasIBHUX BOOHUX PECYPCiB MiIBULIEHHS BOJ03a0€3I1e4eHOCTi APEHAKHUX
CHCTEM JIOCATAETHCS 3a PAXyHOK BUKOPUCTAHHS BOJOAKyMYJIIOI0YOro IOTEHIialy APEHaKHUX CUCTEM
(akymyJ1101040i 30aTHOCTI I'PYHTIB 30HU aepallii Ta Mepexi BiTKPUTHX KaHaJliB), aKyMYJIIOBAaHHS JPEHAKHOTO CTOKY Yy
BOJIOCXOBUILAX Ta BUKOPUCTAHHS IIPUPOJHUX BOJHUX 00'€KTIB (Pi4OK, CTaBKiB, BOJOCXOBHUIN) Y SIKOCTI [IKepeJt 1S
IIPOBEJEHHS 3BOJIOXKYBaJIbHUX 3ax0[1iB. OOrPYHTOBaHO METOM0JIOTIUHI IiAX0K Ta pO3p06I€HO METOIUKY
PO3paxyHKy (OpMYyBaHHS BHYTPilIHbOI'PYHTOBOI'O Ta I0OBEPXHEBOT'O CTOKIB IIPM 3JIMBOBUX OIa/lax Ha
MaJIOYXWIbHUX TEPUTOPISIX 3 Hele(pOPMOBAHUM Ta NTIOBEPXHEBO Ne(OPMOBAaHMM I'PYHTaMU. lle Jae MOKIIMBICThb
BU3HA4YaTU 0OCSATA MAaKCUMAJIbHO MOKJIMBOTO aKyMYJIIOBaHHS! BOJHUX PECYPCiB 32 PaXyHOK Ha/IXOIPKEHHS
aTMocepHUX OMNaliB, 30KPeMa 3HaYHMX Ta CUJIbHUX 3/IMBOBOTO XapakTepy. OJJHMM i3 [1epCIIEKTUBHUX Ta
€KOHOMIYHO JOLIJIbHUX IIJISIXiB MiABUILIEHHS BOJ03a0€311€4€HOCTi OCYIIYBAaHUX 3€MEJIb € aKyMYyJII0BaHHS
IPEHAaKHOTO CTOKY B BOJOAKYMYJIIOIOUMX EMKOCTSIX. YIOCKOHAJIEHO METOAUYHI MiIXOIM 1O PO3PaxXyHKy [1apaMeTPiB
BOJI0aKyMYJIIOIOUUX €MKOCTEH, sIKi 6a3yl0ThCSI HA BUKOPUCTaHHI MOAYJIiB JPEHAaKHOTO CTOKY B HAlOiJIbIll HAIIPY>KeHi
nepiofgy poboTH IPEHaXY AJ1s1 Pi3HUX IPUPOJSHO-KIIMaTUYHMAX YMOB 30HU OCYILIyBaJIbHUX MeJtiopatiil. Po3pobieHo
HAYyKOBI MiIX0Y 1O OOI'PYHTYBAHHS HEOOXiZHOCTI Ta HOLIIBHOCTI PEKOHCTPYKLi IPEHAKHUX CUCTEM i
YIOCKOHAJIEHHSI KOHCTPYKTHBHUX [1apaMeTPiB iX peryJsiodoi Mepexi 3 MeToo 3a6e3edeHHs] MAaKCUMaJIbHOi
eeKTUBHOCTI QYHKIIOHYBaHHS JPEHAKHOI CUCTEMU. MOZIE/IIOBaHHS PETYJIIOBAHHS BOJHOTO PEKMMY TPYHTY
CHACTEMOIO IPEHAKHUX KaHAaJIiB Ha MOJIbAEPHIN CUCTEMI [TOKA3aJIO0, 10 [IPOEKTYBAHHS BiIKPUTOI MEpPEXi TIOBUHHO
0a3yBaTuCs HA Pe3yJIbTaTax TEXHOJIOTIYHOTO MOIE/IIOBAHHS, [1PY LIbOMY HalBaKJIMBILINI KOHCTPYKTUBHUM
napameTp, BiICTaHb MiXK KaHaJlaMU (OpEeHaMU), BUBHAYA€EThCS BUXOSUM i3 BUMOT 10 BOJHOTO PEXUMY I'PYHTY Ta
0CO6IMBOCTEN BiIBOMly HAJJIMIIKOBYX BOJ, 3 TEPUTOPIii ApeHaxHOoi cucTeMu. PO3po671eHO TEXHOJIOTIYHI TapaMeTpu
BOJIOPETYJIIOBAHHSI [IPY BUPOILYBAaHHI €KOHOMIUHO MTPUBAOIMBUX 17151 arPOBUPOOHUKIB KyJIbTYP, 30KpemMa
[IEPCIIEKTUBHUX Ta BUCOKOIPOLYKTUBHUX (SIpa MIIEHULS], O3MMUM pillaK, KyKypyl3a Ha 3€pHO, COsI Ta KOPMOBI
KyJIbTypH - [1ai13a, aMapaHT, KOPMOBi 6061). [JoTpuMaHHs po3p06JIeHUX [TapaMeTPiB BOJOPEryJI0OBaHHS IIPU iX
BUPOIIYBaHHI 103BOJIsIE MiABUIIUTY BPOSKANHICTb Ha 27-42% 1151 MIIE€HULL], PillaKy, KyKypyA3u Ta coi i Ha 15-20%
1181 [Iai34, aMapaHTy Ta KOPMOBHUX 0606iB ITpM €KOHOMIi BOIHUX pecypciB 10 25% Ta eKOHOMIYHOMY edeKTi 10 9-10
THC. I'PH Ha rekTap. OGI'PYHTOBAHO HAIPSIMU Ta 00CSITY MOJEPHi3allii pallo04UX i BiiHOBIEHHS HENIPALI0I0UYNX
IPEHAXHUX CUCTEM BiJIIOBIIHO [0 iX TUIIB (OCYIlyBajbHi, OCYIIyBaJIbHO-3POLIyBaJIbHi, IIOJIbAEPHI Ta
BOJ0000POTHi). OGIPyHTOBaHO METOANYHI MiAXOOM 3 OL[iHIOBaHHS €KOHOMIYHOi €(peKTHBHOCTI BiTHOBJIEHHS
IpeHaXKHUX cucTeM. Bu3HaueHo MoKa3HUKY eQeKTUBHOCTI IIPOEKTY BilHOBJIEHHS (MOJiepHi3alii) ApeHaKHUX
CHCTEM 3 BUKOPMCTaHHSM CLIEHAPHOTO IiXOAYy [0 BUSHAYEHHS PEHTabesIbHOCTi iHBeCTULIIMHUX BUTPAT. BHyTpilHs
HOpMa peHTabeIbHOCTI 117151 06paHuX BapiaHTIB MMOKa3ye NOCTATHIN 3arac MilHOCTI (24-26%). Haii6inbim
€KOHOMIYHO JIOLiIbHAM BapiaHTOM € (PiHaHCYBAaHHS 33 PAaXyHOK BJIaCHOTO KaIiTasny nignpuemcTs. Kiouosi cioBa:
OCyIIyBaJIbHI MeJjliopallii, IpeHa)kHa cCUCTeMa, 3MiHU KJIiMaTy, BOJ03a0e31e4yeHiCTb MelioOpOBaHUX TEPUTOPIH,

TEeXHIYHUIN cTaH APEHAKHUX CUCTEM, BiILHOB]IeHHH OPEHAKHUX CUCTEM, €KOHOMIiYHa eCl)eKTI/IBHiCTI).

2. Voropai H.V. Scientific principles of drainage systems development in the context of climate change. -
Qualification of scientific work in the form of a manuscript. Dissertation for the degree of Doctor of Engineering
Sciences on specialty 06.01.02 “Agricultural land reclamation (Engineering Sciences)”. — Institute of Water
Problems and Land Reclamation of NAAS, Kyiv, 2025. The dissertation presents the results of long-term research
and economic justification, addressing the current scientific and practical problem of developing scientific
principles for the improvement of drainage systems in the humid zone of modern reclamation under current
economic conditions and climate change. It has been established that the development of drainage systems should
be carried out through economically justified restoration (modernization) taking into account the impact of
climate change on the current state of drainage systems and their water supply, prospective directions for the use
of drained lands, the necessity of developing resource-efficient water regulation parameters for cultivating
economically attractive crops on drained lands. In the context of climate change, worsening moisture conditions,
and decreasing available water resources, enhancing the water supply of drainage systems is achieved through
utilizing the water storage capacity of reclaimed areas (soil water retention capacity in the aeration zone and



network of open canals), accumulating drainage runoff in water storage facilities, and utilizing natural water bodies
(rivers, ponds, and reservoirs) as sources for irrigation. Methodological approaches and a methodology for
calculating the formation of internal soil and surface runoff during storm events on low-slope areas with
undisturbed and surface-deformed soils have been justified. This allows determining the volumes of maximum
water resource accumulation through atmospheric precipitation, including significant storm events. One of the
promising and economically viable ways to enhance the water supply of reclaimed lands in the humid zone is the
accumulation of drainage runoff in special water storage facilities. Improved methodological approaches for
calculating the parameters of water storage facilities, based on the drainage runoff modules during the most
intense drainage periods for different natural-climatic conditions of the humid zone, have been developed.
Scientific approaches have been developed to justify the necessity and feasibility of reconstructing drainage
systems and improving the design parameters of their regulating network to ensure the maximum efficiency of the
drainage system. Modeling the regulation of the water regime by the drainage canal system on the polder system
has shown that designing the open network should be based on technological modeling results, with the crucial
design parameter, the distance between canals (drains), determined by the soil water regime requirements and
water drainage characteristics of the system area. Technological parameters for water regulation in cultivating
economically attractive crops for farmers have been developed, focusing on prospective and high-yielding crops
(spring wheat, winter rapeseed, grain maize, soybeans, and forage crops such as paisa, amaranth, and fodder
beans). Adhering to the developed water regulation parameters for cultivating these crops can increase yields by
27-42% for wheat, rapeseed, maize, and soybeans, and by 15-20% for paisa, amaranth, and fodder beans, with
water resource savings of up to 25% and an economic benefit of up to 9-10 thousand UAH per hectare. The
directions and scope of restoring operational and non-operational drainage systems according to their types
(drainage, drainage-irrigation, polder, and water-recycling) have been justified. Methodological approaches for
evaluating the economic efficiency of restoring drainage systems have been justified. Indicators of the project
efficiency of restoration (modernization) of drainage systems using a scenario approach for determining the
profitability of investment costs have been identified. The internal rate of return for the selected options shows a
sufficient margin of safety (24-26%). The most economically viable option is financing through the enterprise's
own capital. Keywords: drainage reclamation, drainage system, climate change, water supply of reclaimed areas,
technical condition of drainage systems, rehabilitation of drainage systems, economic efficiency.
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