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Pedepar:

1. Inceprauiiina po60Ta NpUCBSYE€HA PO3POOLi HAYKOBO-METOLMYHOTO anapary MpOrHO3yBaHHS! BUHUKHEHHS
JIiCOBUX IIOXKEXX Ha OCHOBI CTaTUCTAYHOI MOJZEJI B iHTeTpallii 3 reoloJaTKaMu JJ1s MiZTPUMKU YIIPaBIiHCbKUAX
pimeHs. MeToto gucepTalii € nigBuieHHs e(eKTUBHOCTI (0NIepaTMBHOCTI Ta JOCTOBIPHOCTI) 0OpPOOKU reolaHuX [jisl
MiHiMi3awii pU3MKiB BUHMKHEHHS JIICOBUX I10JKEK Ha OCHOBI CTaTUCTUYHOI Mogei bareca nJis NifTpuMKu
VIPaBIiHChKUX pilleHb. JJoCaimKeHHs iCHYI0YMX HayKOBO-O0I'PYHTOBAHUX IIiIXO/IiB B aHaIi3i re0jaHuX JJ1sl
pilleHHs 337,24 OLIiHKM aHTPOIIOTEHHOTO BIIJIMBY Ha JIOBKIJIJIS Ta, 6€3[10CEPEHBO, NIOB'SI3aHUX 3 PO3POOKOI0 METOIiB
Ta MOJieJIEN NOCIIIIPKEHHS JIiICOBUX MOXKEX, JO3BOJIMINA 3pOOUTU BUCHOBOK PO (POPMYBAHHS, 32 OCTaHHi POKH,
HOBOTO IIPiOPUTETHOTO MiAX01y, IIOB'SI3aHOTrO i3 3a6e3nedyeHHsIM iHGOpMaLIiiHUM CCTEMaM MOZYJIbHOCTI,

VHIBEpCaJIbHOCTI, MOKJIMBOCTi 0OpOOKU BEJIMKUX 00'€MIiB CTATUCTUYHUX JAHUX Ta IIPOBEIEHHS CKIIATHUX



po3paxyHKiB. OTXe, y Cy4aCHUX YMOBAaX BOKJIMBUM 3aBIAHHSM € MiHiMi3allii pu3MKiB BUHUKHEHHS JIICOBUX I10OXKEX
Ha OCHOBI CTaTUCTUYHOI Mogesi balieca 115 MigTPUMKU YIIPaBIiHCbKUX pillleHb. Lle ckianHe 3aBaHHS TOLITBHO
MOJi/INTYU Ha PAJ, YACTKOBUX 3aBIaHb, ONHUM 3 SIKUX € CTBOPEHHS MAaTEMATUYHOI MOJIEJIi IPOrHO3yBaHHS
BMHUKHEHHS JIiICOBUX IIOKEX. [CHyI0Ui (i3UKO-MaTeMaTU4YHiI MOZeJli JOCIIiI)KEHHS! PO3IOBCIOIKEHHS Ta
HEUTpasti3awii 1iCOBUX MOXEX PO3IVISIAITh HACIIAKYA PO3IIOBCIOIKEHHS ITOXKEXKI, 2 HE CaMi IPUYNHY BUHUKHEHHSI.
TeopeTuyHi Moesli 3aCHOBaHi Ha QyHAAMEHTANIbHUX (Pi3UKO-MaTeMaTUYHUX Ta XiMiYHUX 3aKOHAX, ajie Bepudikaris
TaK1X MOJ€JIEN JOCUTh CKIanHa. CTaTUCTUYHI MOJIeJli BUKOPUCTOBYIOTH JIMIIE CTATUCTUYHI JaHi. HanmiBeMIlipuyHi
MO/IeJi 3aCTOCOBYIOTh 3arajbHi (isuyHi 3aKOHU y BUTJIAII CIIPOIIEHUX 3a7ie’KHOCTeH. [IpoTe 3aBasku
aBTOMAaTH30BaHMM CHUCTEMaM, sIKi BMIIIyI0OTb MaTeMaTUYHUII anapar, Bil0yBaeTbCsl CpolleHHs Mogeseil. Haykosa
HOBHM3HA OJl€P>KaHMX Pe3yJIbTaTiB [10JIsIra€ B HACTYITHOMY. Briepiie po3po6JieHO apXiTeKTypy IpOrpamMHOro
3a0€e3Me4eHHs CUCTEMHU IIPOTHO3YBAaHHS BUHMKHEHHS JIiICOBUX ITOXKEXX HAa OCHOBI cTaTUCTUYHOI Mogeri balieca, ska
BiZpi3HAE€TLCA Bifl iCHYI0OYMX BUKOPUCTAHHAM MaTEMaTUYHOI MOZEJIi OLIiHKY BIUIMBY TEMIIEPATYPU HABKOJIMIIHLOTO
cepeoBUIla Ha IMOBIPHICTh BUHUKHEHHSI JIiICOBUX IIOXKEX, METOY el PyBaHHS CYIIyTHUKOBUX 3HIMKIB Ta
MaTeMaTU4HOI MOJeJli IPOTrHO3yBaHHS BUHMKHEHHS JIICOBUX IOXKEX. BUKOpMCTaHHS 3a3HaY€HOT0 IIPOIPaMHOro
3abe3nedeHHs J03BOJIsI€ Po3pobuTHy iHdOpMalLiliHy CHUCTeMy IPOrHO3YBaHHS JIiICOBUX MIOXKEX. Briepiie po3pobyieHo
MaTEMaTU4HY MOJEJb OLiHKU BIINBY TEMIIEPATYpY HABKOJIMIIHBOTO CEPENOBUILA HA IMOBIPHICTh BUHUKHEHHS
JIiCOBUX IIOXKEX, sIKa 6a3yeThCs HA aHaJli3i JOBrOCTPOKOBOIO NEPioy KIiMAaTUYHUX CTATUCTUYHUX JaHUX, 33
nonomororo Data Science. Mogesnb 03BOJIsi€ IPOBOAUTY JOCJIiIKEHHS BILUIMBY [VIOOQJIBHUX 3MiH TeMIIepaTypu Ha
BUHUKHEHHS JIiCOBUX MOXKEX. YJOCKOHAJIEHO METOJ, e (pPyBaHHs CYIIyTHUKOBUX 3HIMKIB 17151 ifeHTU(iKaLii
[IO>KE>KOHEeOe3IeYHNX MiCllb Ta BUBHAUEHHS TEPUTOPIH, ypakeHUX MTOXKe>KaMH, sIKa 3aCHOBaHa Ha CIIEKTPaJbHOMY
aHali3i TeMIlepaTyp sICKPaBOCTi. 3a3HAaUEHUI METOZ, [IpY AeUPPYyBaHHI 103BOJISIE€ BUKIIOUNTH i3 3HIMKIB
(dbparmeHTy, SIKi MOKPUTi XMapaMu Ta 3aWHSTI BOAHUMU 06'€KTaMU [1J1s1 BCTAHOBJIEHHS IIPOCTOPOBO-YaCOBUX
XapaKTEePUCTHUK NOXKeX. Peasizalis 1aHOro METOLy TaKOXK JNO3BOJIUTh BCTAHOBUTH TEPUTOPIi, ypaskeHi IMOKeKaMH,
Ta BUBHAUMTH iX KJacC [1OXXeXXHOi Hebeseku. Briepiie po3po6eHo MaTeMaTUYHy MOZeJIb IPOrHO3YBaHHS
BUHMKHEHHS JIiCOBUX IOXKEeK Ha OCHOBI CTaTUCTUYHOI Mofiei Baiieca, sika 3acHOBaHa Ha OIfiHIOBaHHi
anocTepiopHuX iIMOBIPHOCTEN TaKCaLiHNX XapaKTePUCTHUK JIICOBUX BUILIIB. 3a3Ha4YeHa MaTEMATUYHA MOJEb €
OCHOBOIO JIJ151 PO3POOKY IIPOIPaMHOro 3a6e3MeYeHHs IPOTHO3yBaHHSI BUHUKHEHHS JIiICOBUX TIOKEX Ta MifBUILYE
TOYHICTb OLIIHIOBaHHS 3a3HAYEHUX AlIOCTEPIOPHUX IMOBIPHOCTEN B CEpeIHBOMY Ha 12-18 %. YIoCKOHaIeHO
METOJUKY OLIIHKY HACJIJIKIB [IOXKEXK 32 NAHUMU JUCTAHLIMHOrO 30HAYBaHHS 3€Mli, IKa Ha BiiMiHY BiJl iCHYIOUNX,
aJanToBaHa Ha 0OPOOKY 3HIMKIB HM3bKOI PO3AiIbHOI 3IATHOCTI Ta 6a3y€eThCsl HA BCTAHOBJIEHH] MTOXKEKHOT'O iHIEKCY.
Peanisauis 3a3Ha4€HOI METOAVKU IO3BOJIMTD IIiABUIIUTY TOYHICTh OL[iHIOBAaHHS ITIOPOJHOTO CKJIAly Ta IJIOLL
YPaKEHUX HiJITHOK JIICOBUX YIillb B cC€pegHbOMY Ha 8-12 %, a TaKOX MiABUIIUTY OIIEPATUBHICTb BUPIlIEHHS 3aBIAHb
y NOPIiBHSIHHI 3 TPaAULIIMHUMU MeTOoIUKaMU Y 25-30 pasiB. 3a pe3ysibTaTaMi MOJIE€JIIOBAaHHS HA OCHOBI
BUKOPMCTAHHS CTaTUCTUYHOI Mogiesti balieca JOCATHYTO MifiBULIEHHS TOYHOCTI IPOTHO3YBAHHS BUHUKHEHH S
JIiCOBHMX IOXKEX, 110 3abe3redye HalilHICTh BUPilI€HHS HAaJ3BUYaHUX CUTYyallill Ta IifiBUIly€e JOCTOBIPHICTh
MIPUIHSATTS YIPABJIiHCbKUX PillleHb 32 paXyHOK CTBOPEHOI'O IPOrPAaMHOI0 KOMIIJIEKCY B IPOLIECi BUHUKHEHHS

KaracTpoiyHMX cUTyaliil, CHPUYNHEHUX JTiCOBUMHU ITOKEXKAMHU.

2. he dissertation is devoted to the development of a scientific and methodological apparatus for forecasting the
occurrence of forest fires based on a statistical model in integration with geo-applications to support management
decisions. The aim of the dissertation is to increase the efficiency of geodata processing to minimize the risks of
forest fires based on the Bayesian statistical model to support management decisions. Among the mathematical
models aimed at predicting events, an important place is occupied by predictive models, which are used both to
assess the current state of natural ecological systems and to predict the dynamics of anthropogenic influence,
which leads to negative consequences (deforestation, fires, floods, etc.). The main task of predictive models is to
determine the outcome of events. Ecological forecasting, in particular the prediction of events in forest
ecosystems, is based on statistical data. Ecological forecasts include a large number of characteristics, both biotic,
abiotic and statistical by year, which make it possible to predict the state of the system as a whole as accurately as
possible or to identify a potential threat in the future. Therefore, in modern conditions, an important task is to



minimize the risks of forest fires on the basis of the Bayesian statistical model to support management decisions. It
is advisable to divide this complex task into a number of partial tasks, one of which is the creation of a
mathematical model for forecasting the occurrence of forest fires. Existing physico-mathematical models for the
study of the spread and neutralization of forest fires consider the consequences of fire spread, and not the causes
themselves. Most models have certain disadvantages that prevent them from being universal. However, thanks to
automated systems that include mathematical apparatus, the models are simplified. The scientific novelty of the
obtained results is as follows. For the first time, the software architecture of the forest fire forecasting system
based on the Bayesian statistical model was developed, which differs from the existing ones by using a
mathematical model for assessing the effect of environmental temperature on the probability of forest fires, a
method for deciphering satellite images, and a mathematical model for forecasting the occurrence of forest fires.
Using the specified software allows you to develop an information system for forecasting forest fires. For the first
time, a mathematical model for assessing the impact of ambient temperature on the probability of forest fires has
been developed, which is based on the analysis of long-term climatic statistical data using Data Science. The model
makes it possible to study the influence of global temperature changes on the occurrence of forest fires. The
method of deciphering satellite images for identifying fire-hazardous places and determining areas affected by
fires, which is based on the spectral analysis of brightness temperatures, has been improved. The specified method
during decoding allows to exclude from the images fragments that are covered by clouds and occupied by water
bodies to establish spatio-temporal characteristics of fires. The implementation of this method will also make it
possible to establish areas affected by fires and determine their fire hazard class. For the first time, a mathematical
model for forecasting the occurrence of forest fires was developed based on the Bayesian statistical model, which
is based on the assessment of posterior probabilities of the taxa characteristics of forest allocations. The specified
mathematical model is the basis for the development of software for forecasting the occurrence of forest fires and
increases the accuracy of estimating the specified posterior probabilities by 12-18% on average. The method of
assessing the consequences of fires based on the data of remote sensing of the Earth has been improved, which,
unlike the existing ones, is adapted to the processing of low-resolution images and is based on the establishment
of the fire index. The implementation of the specified method will allow to increase the accuracy of the assessment
of the species composition and the area of the affected areas of forest lands by an average of 8-12%, as well as to
increase the efficiency of solving tasks by 25-30 times compared to traditional methods. According to the results
of modeling based on the use of the Bayesian statistical model, an increase in the accuracy of forecasting the
occurrence of forest fires was achieved, which ensures the reliability of solving emergency situations and allows us
to talk about increasing the reliability of management decision-making by 15% to the use of the created software
complex in the process of the occurrence of catastrophic situations caused by forest fires.
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