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2. Methods of forecasting natural disasters based on artificial intelligence technologies

Pedepar:

1. O6'exTOM JOCTIIKEHHS € TPOLIECH IIJIaHYBaHHS Ta OpraHisallii 6e3MeYHUX TYPUCTUYHUX IIOJOPOXKEN 3
ypaxyBaHHSM PU3UKiB IPUPOJHUX KaTacTpod. [IpeMeToM JOCTiIKEHHS € METOAM ITPOTHO3YBaHHS NPUPOJIHUX
KaTacTpo@ (yicoBi oxkexi, yparaHu, NaBOAKN) Ha OCHOBI TEXHOJIOTiH MITyYHOTO iHTEJIEKTy. MeTo10 poboTH €
po3pobka iHHOBaLiNHOI iHpOpMaLIIIHOI TEXHOJIOTI] AJ1s N7IaHyBaHHS 6€3[1eYHUX TyPUCTUYHUX IIOJOPOXKEH, sIKa
0a3yeTbCs HA IEPEJOBUX METOJIaX IPOTHO3yBAaHHS IPUPOLHUX KaTaCTPOP 3 BUKOPUCTAHHIM TEXHOJIOTIi IITY4YHOTO
iHTeJIEKTY. B SIKOCTI anapary JoCiIKeHb 3aCTOCOBYBAJIMCS HACTYIIHI MeTonu: JiHiiHI Mogesi, ANFIS, HelipoHHi,

LSTM, kopensuitnuii aHanis, R/S ananis, nepesa, aHcambsii Mmozesnell. HaykoBa HOBU3HA OTPUMAaHUX PE3yJbTaTiB



[oJIsITa€ B HACTYIHOMY: 1. Po3po6iieno MLOPS TeXHOJIOTIIO 1711 CUCTEM 3 MaJIMM i cepeiHiM 06CIrom BXiTHUX
JAHUX IIJISIXOM BIIPOBAIKEHHS iIMIIEPATUBHOI MOAEJ. 2. BIOCKOHATIEHO MaTEMATU4HI MOl TPOrHO3yBaHHS
JIiCOBUX NOXKEX. 3. BoockoHaseHo MaTeMaTU4Hi MOZeJli IPOTHO3yBaHHS yparaHis. 4. BnockoHaneHo aHcam6i
kyacu@ikauitHux. 5. Po3po6sieHo iHpopMalliliHy TEXHOJIOTiI0 IPOrHO3yBaHHS KPU30BUX sIBUIL,. [IpakTuiHe
3HAYEHHS OTPUMAHUX Pe3yJbTaTiB Po3pob6sieHi MeTony IporHo3yBaHHS MPUPOSHUX KaTacTpod BIIPOBAIKEHO B
iHdopmalliiiHi TeXHOJIOT i, 110 CIIpyrsie OllepaTUBHOMY OTPMMAaHHIO [TPOTHO3IB /1J1s1 3HM)KEHHS PU3UKIB Ta MiHimizarii
HaCJIiAKiB KaTacTpod. MeToau MOXKYTb BUKOPUCTOBYBAaTUCS OPraHaMU BJIaJiy, €KOJIONIYHMMY OpraHisauismMu Ta
6i3HECOM [1J1s1 YIIPaBJliHHS PU3UKaMU IPUPOAHUX KaTacTpo® i CIPUSHHS 3aXUCTy HAaCeJIeHHs Ta iHPpaCTPYKTypHU.
[HTerpanis uux MeToniB y MOGL/IbHI LONATKY 3a6e31edye LIMPOKe PO3IOBCIOIKEHHS iHPpopMaliii cepes HaceeHHS.
AKTH BIPOBaJIKEHHA 1. YIIpaBJliHHS IHBECTULIIHOI IOJIITUKYU Ta Typu3my YepHiBenpkoi OJIA: BIIpOBAI)KEHO METOAY
IIPOTHO3YBAHHS [J1 aHAJIi3y PU3MKIB IPUPOJHUX KAaTaCTPO( y TYPUCTUYHUX MApPIIPyTax (akT Bif 14 TpaBHsa 2024 p.).
2.T'C «PTO «I'octunHa BykoBuHa»: po3pobiieHa iHpopmalliliHa cCUCTeMa, sIKa NoNepepKae PO PUMKU KaTaCTpodh
D715 TYPUCTUYHUX MapLIPYTiB (KT Bix 2 TpaBHs 2024 p.). 3. [HcTutyT reorpadii Cep6cpkoi akagemii Hayk:
IiABUILEHO SIKICTh HAYKOBUX JOCJIJI)KEHb Ta LIUTOBAHICTb Yepe3 BIPOBAKEHHS METOIiB IIPOrHO3YBaHHsI (aKT Bif, 29

KBiTHS 2024 p.). .

2. The object of the study is the processes of planning and organizing safe tourist trips, taking into account the
risks of natural disasters. The subject of the study is methods for predicting natural disasters (forest fires,
hurricanes, floods) based on artificial intelligence technologies. The aim of the work is to develop an innovative
information technology for planning safe tourist trips, which is based on advanced methods of predicting natural
disasters using artificial intelligence technologies. The following methods were used as research tools: linear
models, ANFIS, neural networks, LSTM, correlation analysis, R/S analysis, decision trees, and ensemble models.
The scientific novelty of the obtained results: 1. An MLOps technology was developed for systems with small and
medium volumes of input data by implementing an imperative model. 2. Mathematical models for predicting forest
fires were improved. 3. Mathematical models for predicting hurricanes were improved. 4. Classification ensembles
were improved. 5. An information technology for forecasting crisis phenomena was developed. The practical
significance of the obtained results: The developed methods for predicting natural disasters were implemented
into information technologies, contributing to the prompt receipt of forecasts for risk reduction and disaster
impact mitigation. These methods can be used by government authorities, environmental organizations, and
businesses to manage natural disaster risks and help protect the population and infrastructure. Integrating these
methods into mobile applications ensures widespread dissemination of information among the population.
Implementation acts: 1. Department of Investment Policy and Tourism of the Chernivtsi Regional State
Administration: implemented forecasting methods for analyzing the risks of natural disasters in tourist routes (act
dated May 14, 2024). 2. NGO "RTO 'Hospitable Bukovyna™: developing an information system warning about
disaster risks for tourist routes (act dated May 2, 2024). 3. Institute of Geography of the Serbian Academy of
Sciences: improved the quality of scientific research and citations through the implementation of forecasting
methods (act dated April 29, 2024).
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