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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6s1eHHS TEOPETUYHUX OCHOB CUCTEM IiATPUMKY IPUMHSITTS PillleHb y 3pOLIEHH]I HA OCHOBI I10€JHAHHS JTaHUX

pisHoi npuponu

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of theoretical bases of decision support systems in irrigation based on a combination of data of
different nature

Pedepat yKpaiHCBKOIO:

3git mpo HJIP: 55 c., 24 puc., 4 Ta6., 48 mxepes. Kio4yoBi cj0Ba: aJropuTMu ONTHUMI3allii, 3eMIepO6CTBO,
inpopMauifiHO-aHaAJIITUYHA CUCTEeMa, TIATPUMKA IPUMHATTS pilleHs, crienudikanis IAC, crane
3emMyIeKOprUCTyBaHHS. OO'€KT NOCTIIPKEHHS — CUCTEMU MiATPUMKY MPUIHATTS pillleHb y 3eMJ1epoOCTBi. MeTa
IIPOEKTY — PO3POOJIEHHS Ta JOCHiIPKEHHS €(PEKTUBHOCTI 3aCTOCYBaHHS y JOPAJUMX CUCTEMAX MiITPUMKU
IIPUMHATTS pillleHb Y 3pOLIEHHI MO/iesIell IPOLIeCiB y CUCTEMI “I'PYHT-POCIMHA-TIOBITPS”, 110 IOE€HYIOTh JaHi pi3HOI
IpUpoau. MeToau NOCiIpKeHb — CUCTEMHUI aHasli3, ONTUMIi3allisi, KOMITIOTEpHE MOJeJII0BaHHs, 36ip Ta IepBUHHA
ob6po6ka indopmaliii, MeToay Ta MOBY IIporpamyBaHHs. HaBeneHo pe3ysibTaTy JOCTIiIKeHb eBarnoTpaH Iipaliii ¢.-T.
KyJIbTYp 3@ Pi3HUX KJIIMaTUYHUX YMOB, PiBHIB Bojsioroza6esnedeHHs. OOIpyHTOBAaHO METOAM Ta MOZEJIi pO3PaxyHKY
eBalroTpaHcIipalii 3 ypaxyBaHHSIM CTaHy ['PYHTOBOI BOJIOTY Ta [1I0Ka3HMKA BCMOKTYBAJIbHOTO THUCKY, @ TAKOX
napameTpy PeXXUMIB 3polleHHs. PeanizoBaHo 6a3u JaHuX (a3 pO3BUTKY KyJIbTYpP i HOPM BOJONOTPEOU Npu
3pOlIeHHi 17151 perioHiB YKpaiHu 3 ypaxyBaHHSIM Pi3HUX POKiB fediluTy BOJI0ro3adbes3nedeHoCTi Ta MOXKIIUBICTIO
kopekuii 3a [133. Po3pob6seno I'IC-apxitextypy CIIIIP y 3poleHHi 3 BUKOPUCTAHHSIM XMapHUX 004U CIII0OBAIbHUX
nnatgopm Google Earth Engine Ta inTerpauieto cynytHukoBux (Landsat, Sentinel, MODIS), MeTeoposOTiyHUX i
I'PYHTOBUX JAaHUX. Y M€)Kax TEXHOJIOTi BUKOHAHO po3paxyHoK inaekcisB NDVI, NDMI ta BasoBoi nepBUHHOI
IIPOYKTUBHOCTI i cCGOpPMOBaHO re0npOCTOPOBi KapTy eBanoTpaHcmipalii Ta nediluTiB BOIHUX PeCypCiB.
PesynbTaTu TeCTyBaHHS Ha MiJIOTHUX 00’€KTaX MiATBEPANIN €(PEKTUBHICTb OIIEPATMBHOIO YIIPABJIiHHS 3POLIEHHSIM
Ta MNifBULEHHS IPOAYKTUBHOCTI KyJIbTYp. EKOHOMIUHNMIT e(DeKT BU3HAYAETHCS 3MEHIIEHHSIM BTPaT Bij
HEOOI'DYHTOBAHMX YIIPABJIiHChKUX PillleHb, EKOHOMi€I0 PECYPCiB Ta €KOJIOTiYHUM e(PEeKTOM CTaJIOTO 3POLIEHHSI.
[IporHo30BaHMii MOTEHIIiajl BIIPOBAIKEHHS po3p0o60K cTaHOBUTb 500-700 Tuc. ra. Pesynbpratu HIIP € 0cCHOBOIO
MoHorpadii «TeopeTuyHi OCHOBU CUCTEM MiATPUMKU NPUVHSTTS PillleHb y 3POLIEHH] Ha OCHOBI OENHAHHS JAHNX

pisHOI mpupogn».

Pedepar aHI1iliChKOIO:

Report: 55 p., 24 fig., 4 tabl., 48 references. Keywords: optimization algorithms, agriculture, information-analytical
system, decision support, IAS specification, sustainable land use. Object of research - decision support systems in
agriculture. Project Purpose - to develop and study the effectiveness of applying models of processes in the
“soil-plant-air” system within advisory decision support systems for irrigation that integrate data of various
origins. Research methods - systems analysis, optimization, computer modeling, data collection and primary
processing, programming methods, languages. The report presents the results of research on crop
evapotranspiration under various climatic conditions and levels of moisture supply. Methods and models for
calculating evapotranspiration are substantiated, taking into account soil moisture and suction pressure index,
irrigation regimes parameters. Databases of crop growth stages and irrigation water requirements for regions of
Ukraine were developed, considering years with different levels of moisture deficit and allowing correction using
remote sensing data. A GIS architecture of the irrigation DSS was developed using the cloud computing platforms
Google Earth Engine, with integration of satellite (Landsat, Sentinel, MODIS), meteorological, and soil data. Within
this technology, indices NDVI, NDMI, and Gross Primary Productivity were calculated, and geospatial maps of
evapotranspiration and water deficit were generated. Testing on pilot sites confirmed the effectiveness of



irrigation scheduling and increase in crop productivity. The economic effect is determined by reducing losses from
unjustified decisions, saving resources, and achieving ecological benefits from sustainable irrigation. The projected
implementation potential covers 500-700 thous. ha. The results form the basis of the monograph “Theoretical
Foundations of Decision Support Systems in Irrigation Based on the Integration of Multi-Source Data”
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII yKpaiHCBKOIO: TeopeTryHi OCHOBY CHCTEM MiTPMMKY IPUIAHSTTS PilleHb y 3pOLIEHH] HA OCHOBI

[IO€HAHHA JAaHUX Pi3HOI IPUPOIU

Hazpa HTII aHrsiiicbKo0: Theoretical Foundations of Decision Support Systems in Irrigation Based on the

Integration of Multi-Source Data

HTII, sixy nepen6a4asiocss CTBOPHTH: CTBOPEHO
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMaHi pe3ysIbTaTH: [Hue (MoHorpadis, 6a3u naHux)
FaJIy3b 3aCTOCYBAHHSI: Ci/ibCbKe I'OCIIOIaPCTBO; 3POIIEHHS
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Monorpadis npucssyeHa f0CiIKEHHIO IPO6IEM PALLiOHATIBHOTO YIIPABIiHHS BOAHUMY PECYPCaMU
B YMOBax KJIiIMaTMYHUX 3MiH Ta BOEHHUX BUKJIUKIB. Y pOOOTi PO3IJISIAA€THCS BIUIUB IVI00AbHUX KIIMATUYHUX
IIpoLeCiB Ha BOJHMIA 6ajIaHC arpapHUX PETiOHIB, aHali3yI0ThCS CY4aCHI MiIX0AU 4O ONEePAaTUBHOTO YIIPaBiliHHSA
3pOLIEHHSIM, MOJIeJIIOBAaHHS €BallOTPaHCIipallii Ta OLiHIOBaHHS BOJOIOTPEOU CijIbCbKOIOCIONAPChKUX KYJBTYP.
3HayHy yBary nNpuiijieHo BUKOPUCTAHHIO JAaHVX AUCTAaHUiHOTO 30HAYBaHHS 3eMili, LUPPOBUM KapTam,
CEHCOPHMM CUCTeMaM Ta 6a3aM JaHUX Pi3HOI NPUPOIY AJIs1 ONTUMI3alii pexkumis 3pouieHHs. Po3paxoBaHo Ha
HAyKOBLiB, QaxiBLiB y ranysi arpoHomii, arpoindopmMaTrky Ta rizpoMesiopaliii, BUKJIa[adiB, acIipaHTiB, a TAaKOX
L7151 BCiX, XTO LIiKaBUTbCS IIPOOJIEMaMU CTAJIOTO 3€MJIEKOPUCTYBAaHHS Ta ONTHMi3allielo arpapHOro BUpOOHUIITBA B

YMOBax 3MiH KjiMary

ConjiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: 36inbmenns o6caris Bupo6uuITBa, EKOHOMIS

eHepropecypcis, [linBuineHHs TPOAYKTUBHOCTI Iparii

Brnyins HTII Ha moBKiJjs:

BnposaaskenHss HTII: Bnposamkeno

ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy:
3aKiHYeHHs eTamy:

Crno>kuBavi NPOAYKILii:

IlepcneKTHBHI PHHKHU:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAI0ThCS iHBECTOPY MiCJIsA 3aBEPLIEHHsT POOOTH: CrisibHi npasa Ha HTII
HasiBHicTB Gi3Hec-myIaHy: Hi
TexHiKO-€KOHOMiYHEe OOrpyHTYBaHHS: Tak
IloTreH1iaIbHUE O0OCST IIPOZAIKY, THC. TPH.:
OuikyBaHHI TepMiH OKYITHOCTI (POKiB): 12

HoaparkoBa iHdpopmamuist:
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