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

Pedepar:

1. O6'eKTOM [OCIIIKEHHS € IPOLIECH IJIAHYBAHHS Ta OpraHisanii 6e3rneyHnx TYpUCTUYHUX IOJIOPOKeE 3
ypaxyBaHHSM PU3UKiB IPUPOAHUX KaTacTpod. [IpeameToM JOCTiIKEHHS € METOAM TPOTHO3YBaHHS IPUPOIHUX
KaracTpo@ (JicoBi oxexi, yparaHu, NaBoAK1) Ha OCHOBI TEXHOJIOTii1 MITyYHOTO iHTEJIeKTy. MeToo poboTH €
po3pobKa iHHOBaliliHOI iH(OpMaLifHOI TEXHOJIOTI] 11 NJIaHyBaHH 6€3[1€YHUX TYPUCTUUHUX [TOJOPOXKEN, IKa
6a3yeThCs HA NIePelOBMX METOJAX IIPOrHO3YBAHHS IPUPOSHUX KaTaCTPO(Q 3 BUKOPUCTAHHSIM TEXHOJIOTIH MITyYHOTO
iHTesIeKTy. B SIKOCTI anapary [OoCaiIKeHb 3aCTOCOBYBAJIMCS HACTYIHI MeTonu: JiHiNHI Monesi, ANFIS, HelipoHHi,
LSTM, xopensuiiinuit aHanis, R /S aHanis, nepesa, ancam6:1i mozesneil. HaykoBa HOBM3HA OTPUMAaHUX PE3YJIbTaTiB
II0JISITa€ B HACTYNHOMY: 1. Po3po6s1eHo MLOPS TE€XHOJIOTIIO [ CUCTEM 3 MaJIMM i cepeiHiM 06CSITroM BXiTHUX
JaHUX IIJIIXOM BIIPOBAKEHHS IMIIEpATUBHOI MOAesi. 2. BOOCKOHANIEHO MaTeMATU4HI MOIEJIi IPOrHO3yBaHHS

JIiCOBUX MOXEX. 3. BoockoHaseHo MaTeMaTH4Hi MOeJli IPOTHO3yBaHHS yparaHis. 4. BnockoHaseHo aHcamoi



kyacu@ikauintHux. 5. Po3po6sieHo iHpopMalliliHy TEXHOJIOTiI0 IPOrHO3yBaHHS KPU30BUX sIBUIL,. [IpakTuiHe
3HAYEHHS OTPUMAaHUX pe3yJbTaTiB Po3pobieHi MeTony IpOorHo3yBaHHs IPUPOSHUX KaTacTpod BIIPOBAIKEHO B
iHopmalliiiHi TeXHOJIOT ], 110 CIIprsie OllepaTUBHOMY OTPMMAaHHIO ITPOTHO3IB /1J151 3HM)KEHHS PU3UKIB Ta MiHimizarii
HACJIiIKiB KaTacTpod. MeToau MOXYTb BUKOPUCTOBYBAaTUCS OPTaHAMU BJIa[i1, €KOJIOTIYHMMY OpraHisalisiMu Ta
6i3HeCcOM /1J14 YIIPaBJliHHSI PU3MKAMU IIPUPOJHUX KaTaCTPO( i CIIPUSHHS 3aXUCTY HACeJIeHHS Ta iHPPaCTPYKTYyPHU.
[HTerpanis uux MeToiB y MOOLIbHI LOJATKY 3a6e31euye HMPOKe PO3INOBCIOIKEHHS iHpopMallii cepes HaceseHHS.
AKTH BIIpOBaJ)K€HHA 1. YIIpaBJliHHS IHBECTULIHOI NIOJIITUKKU Ta Typu3My YepHiBenpkoi OJIA: BIIpOBAI)KEHO METOAM
IIPOTHO3YBAHHS JIJI aHAJIi3y PU3MKIB IPUPOJHUXK KAaTaCTPO( y TYPUCTUYHUX MAPIIPyTax (akT Bif 14 TpaBHsa 2024 p.).
2. I'C «PTO «I'octunHa BykoBuHa»: po3pobJseHa iHdpopmMaliliHa cucTema, gKa Iolepeiskae IIpo pu3uKy Katactpod
D711 TYPUCTUYHUX MapLIPYTiB (aKT Bix 2 TpaBHs 2024 p.). 3. InctutyT reorpadii Cep6cpkoi akagemii Hayk:
IiABUILEHO SIKiCTh HAYKOBUX JOCJIIKEHb Ta LUTOBAHICTh Ye€pe3 BIIPOBAKEHHS METOIiB IIPOrHO3YBaHHS (KT Bif, 29
KBiTHS 2024 D.). .

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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