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Pedepar:

1. Y nuceprauiiiHiil pob0Ti pO3B’si3aHa BKJIMBA HAYKOBO-IIPUKJIAJHA 3a7a4a MiABUIIEHHS €(DEKTUBHOCTI
IIPOTHO3YBAaHHS Ta KApTOrpadyBaHHS 30H 3aTOIJIEHHS IPY BUHUKHEHH] HAJI3BUYAMHNX CUTYaLill aHTPOIIOT€HHOTO
abo IpUpOHOro Xxapakrepy. [IpoBefeHnii aHasi3 Cy4acHOTO CTaHy IPob6ieMU IPOrHO3YBAaHHS Ta OLiHKYU HaCJIiJKiB
3aTOIJIEHHS TEPUTOPIN IpU HaJ3BUYalHUX cuTyalisx. HaBeneHo kinacudikallilo Hai3BUYaliHUX CUTYaLlil,
BM3HAYEHO iXHill BIUIUB HA 3aTOIJIEHHS TEPUTOPIH i MiIKPECIEHO BAXKJINBICTh BPaXyBaHHS LIUX (PAaKTOPIB MIpU
PO3poOLi CTpaTeriil yIpasiHHS pru3uKaMu. AHaJI3 CyJacHUX METOZiB MOJIEJIIOBaHHS Ta OLIIHKY 3aTOIJIEHHS
TEPUTOPIill [10Ka3aB HEJOCKOHAICTh BUKOPUCTAHHS OKPEMUX TE€XHOJIOTIH Ta alropuTMiB, @ TAKOXK OOMEXEHY
KiJIBKiCTb €(DEKTMBHUX iIHCTPYMEHTIB 711 aBTOMATU30BAaHOTO IPOTHO3YBAaHHSI Ta KapTorpadyBaHHs 30H 3aTOIJIEHHS
TEPUTOPIili, 30KpeMa B KOHTEKCTi HaA3BUYaHUX cUTYyaliil. lle nmigxpecsioe HeoOXigHICTb PO3POOKM KOMIIIEKCHOTO

nigxony, sIKWii 3a6€31eYnThb iHTerpallilo CylyTHUKOBUX 3HIMKIB, XMapHy 0OpOOKY [laHUX Ta Bidyasizallilo pe3ysbTaTiB



Ha IHTePaKTUMBHUX KapTax. 3allpONIOHOBAHO re0iHPOPMaLiliHy TEXHOJIOTiI0 IPOTHO3YBAHHS Ta KApTOrpadpyBaHH
Hebe3reKy 3aTOIJIeHHS TEPUTOPIN Ipy aHTPOIIOT€HHUX Hal3BUYaHUX CUTYALisX, SIKa BUKOPUCTOBYE Pi3HOYACOBI
CYIIyTHUKOBI 300pa’keHHsI i 6a3y€eTbCs Ha BUKOPUCTaHHI HalliBKEPOBAHOT'O MAIIMHHOIO HaBYaHHS Ta 3rOPTKOBUX
HEMPOHHUX MepeX. TeXHOJIOris 03BOJIsi€ TOYHO MIPOTHO3YBATH 11 KapTorpadyBaTu 30HM MOKJIMBUX 3aTOIIEHb
TEPUTOPIill, BpPaxOBYIO4HU Pi3Hi clieHapii HaA3BMYAHUX CUTYalliil, 30Kpema pyiHyBaHHS 1amb6 abo 306ibLIeHHS PiBHS
BOJM. 3anpoIIOHOBaHa iHdopMallifiHa TeXHOJIOTIsl peasizoBaHa y BUIIsLi reoiHdopMaliliHOi cucTeMu AJis
MO/IEeJIIOBaHHS, IPOTHO3YBAHHS Ta OLiIHKY 3aTOIJIEHHS TEPUTOPIH, sika 3abe3redye iHTerpaliio JaHuX CYMyTHUKOBUX
3HIMKiB, XMapHY OOpOOKY, BidyaJsizaliilo pe3ybTaTiB Ha iHTEPAaKTUBHUX KapTax i 3py4Huil rpadiyauil intepdeic ais
aHaJli3y 1 IpUMHSATTSA pillleHb IPY HAJ3BUYANHUX CUTYalligX 3 MiHIMAJIbHUMU BUTPAaTaMU 4acy Ta PECypCiB.

2. This dissertation proposes a comprehensive solution for developing advanced information technologies for
forecasting and mapping flood zones during emergencies caused by anthropogenic and natural factors. The thesis
explores modern techniques and methodologies for predicting and assessing the consequences of flooding,
focusing mainly on the limitations of current approaches and software tools in handling these issues, especially in
emergencies. While effective under regular facilities, existing technologies often suffer from low accuracy and
limited efficiency when applied to the urgent context of natural or human-made disasters. This limitation
underscores the need for innovative approaches to address the complexities of real-time flood forecasting and
mapping, ensuring that decisions can be made quickly to mitigate the devastating impacts on lives and property.
The research highlights the growing importance of satellite-based data in monitoring flood events and the role of
automated systems in improving the speed and reliability of disaster response efforts. The technology developed
within this dissertation integrates multi-temporal satellite images with machine learning methods, explicitly
leveraging semi-supervised learning techniques and convolutional neural networks. This combination improves
accuracy in predicting potential flood zones, overcoming the inaccuracies associated with traditional flood
modeling. The proposed system includes several key stages that address the challenges of accurate flood zone
identification. These stages begin with the preprocessing of optical satellite images, which involves the removal of
cloud cover to ensure that the image data used for analysis is as clear and consistent as possible. The next step is
automatically segmenting water bodies, critical for identifying areas susceptible to flooding. Additionally, the
system forecasts water level changes based on the analysis of multi-temporal optical satellite images, which
enhances the capability to model flood events across time and space. One of the main advantages of this
technology is its ability to generate highly accurate flood zone maps with an error rate as low as 12%. This
accuracy is crucial for ensuring that emergency responders and decision-makers have reliable data for managing
risks and coordinating efforts during an emergency. The proposed information technology was implemented as a
geographic information system (GIS), integrating satellite imagery, cloud-based data processing, and real-time
visualization of the results on interactive maps. This GIS platform provides a user-friendly interface that allows
operators to quickly input data, perform necessary analyses, and visualize flood zones in an efficient and effective
way. The system is designed to assist decision-makers in rapidly assessing flood risks, determining the extent of
flood zones, and taking appropriate action to minimize the damage caused by flooding.
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