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AnoTtauis. Ha ocHoBi po6otu mporpam microGIS, ARCGIS, ENVI, MARPLOT, CAMEO, ALOHA,
PIROSIM, FDS, FDS+EVAK, WFDS, PATHFINDER, ctBopeno I['eoindopmariiiny mporHo3Ho-
aHAJIITUYHY CUCTEMY MIATPUMKU HNPUHHATTS pillleHb B YMOBAaxX HaJ3BMYaMHMUX CHUTyalldl HPUPOAHOTO,
TEXHOT€HHOI'0 Ta BOEHHOI'O XapakTepy, fKa MO’Ke MO€JHATU Pi3HI aHANITUYHI METOAU Ta METOJUKHU
ouintoBanHs HachinkiB HC pi3HUX KiaciB Ha OAHINA TUIATGOPMI [UIS MIATPUMKH NMPUAHATTS PIlICHb B
YMOBaX Ha/I3BUYANHHUX Ta JJIs1 €PEKTUBHOTO YIIPABITiHHS.

['eoindopmariiiiHa MPOTHO3HO-AaHATNITUYHA CHCTEMa JIO3BOJIUTh IIBUAKO  1IeHTH(]IKYBAaTH
Ha/I3BHYAiiHI CUTYAIlil MPUPOTHOTO 1 TEXHOTEHHOTO XapaKTepy Ha eTari 3armo0iranHs iX BUHUKHEHHS Ta
HOKPAIIUTh YIPABIIHHA M1 Yac iX BUHUKHEHHS.

Merta. Onucatu OCHOBHI 3aBAaHHs Ta poboTy ['eoiHndopmaliitHOi IPOrHO3HO-aHATITUYHOI CHCTEMU
HiATPUMKH NPUMHATTS PILICHb B yMOBaX Ha/JA3BUYAHHUX CUTYallii, 1110 TO3BOJUTH LIIBUAKO IPOTHO3YBaTH
HACJIAKY HaJI3BUYaHUX CUTYyaLlil TPUPOTHOI0, TEXHOTEHHOTO XapaKTepy, 30KpeMa 1 BOEHHOT'O XapaKkTepy
Ha eTarni 3ano0iraHHs Ta BUHUKHEHHSI, [0 CTOCYIOTHCS MOXIIMBUX BHIIAJIKiB PyHHYBaHb HAa TEPUTOPIAX 3
NOTEHLIWHUMU 3arpo3aMu. A TaKOX JO3BOJUTH MOKPALTUTH MOKIMBOCTI IPOrHO3YBAaHHS HACIIAKIB aBapii
Ta MOXKEX Yy TPOMAJICBKUX 00’€KTax Ta 00’€KTax KPUTUYHOI IHPPACTPYKTypH JJIs BIANOBIIHOI ajanTarii
3aXUCTY Ta AISTIBHOCTI 3 MiJIBULLIEHHS CTIMKOCTI.

HayxoBa HOBM3HA oJiep)KaHUX PE3YNIbTaTIB MOJIATA€ y CTBOPEHH] MOJIENEH 1 AITOPUTMIB ISl CTBOPEHHS
['eoindopMaliiiHOT TPOrHO3HO-AHATITUYHOI CUCTEMHU MIATPUMKH NPUHHATTS PillIeHb B YMOBAX HaJ3BUYaHUX
CHUTYallil, U1 CITY>KOU LUBIJIBHOTO 3aXMCTY, MAKCUMAJIBHO 31alITOBAHOI J10 OTped KOPUCTYBayiB, po3po0IeHH1

Kurouosi ciioBa: ['eoindopmariiiina cucrema, HaJ3BUYaiHI CUTYallii, KpU30Be yIpaBIIiHHS, TOXKEXKI,
IrpoMaJiCbKi 00’ €KTH, TPOTrHO3YBAaHHS, IPOrpaMHe 3a0€3MeUEeHHS.

Annotation. Based on the work of the programs microGIS, ARCGIS, ENVI, MARPLOT, CAMEOQ,
ALOHA, PIROSIM, FDS, FDS+EVAK, WFDS, PATHFINDER, it is necessary to create a Geoinformation
predictive and analytical decision-making support system in the conditions of emergency situations of a
natural, man-made and military nature, which could combine different analytical methods and techniques
for assessing the consequences of emergencies of different classes on one platform to support decision-
making in emergency situations and for effective management.

Geoinformation forecasting and analytical system will allow to quickly identify emergency situations
of natural and man-made nature at the stage of preventing their occurrence and will improve management
during their occurrence.
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Purpose. Describe the main tasks and work of the Geo-information predictive and analytical decision-
making support system in emergency situations, which will allow to quickly predict the consequences of
natural, man-made emergencies, in particular, of a military nature at the stage of prevention and occurrence,
related to possible cases of destruction in territories with potential threats . And it will improve the ability
to predict the consequences of accidents and fires in public facilities and critical infrastructure facilities for
the appropriate adaptation of protection and resilience-building activities.

The scientific novelty of the obtained results consists in the creation of models and algorithms for the
creation of a Geo-information predictive and analytical decision-making support system in emergency
situations, for the civil protection service, maximally adapted to the needs of users, the development of
recommendations for its use in situational centers and in structural units.

Keywords: Geoinformation system, emergency situations, crisis management, fires, public facilities,
forecasting, software.

BCTYII

VYkpaiHa CTUKHYyNacs 3 MaclITaOHMMM HAJA3BUYAMHMMU CHUTYAIlisIMU, CIIPUYUHEHUMHU POCIHCHKOIO
arpeciero, 10 CTBOPIOE HEOOX1IHICTh MOLIYKY HOBUX PIIIIEHb Ta YIOCKOHAICHHS JiSUTbHOCTI CUTYaAIlIHHUX
LEHTPIB yrpaBniHHs B Haa3Buyaitnux curyaunisx JJCHC Ykpainu na ocuHosi ['IC-TexHo0r1# B cucTemax
HIATPUMKH TPUAHATTSA pimieHb. CTBOpeHHS  reoiH(opMaIiiiHoi MpPOTHO3HO-aHATITHYHOI CHUCTEMHU
HiATPUMKH TPUAHATTSA PIICHb B YMOBax HAA3BHYAHHHUX CUTYaIllil, 30KpeMa, BOEHHOTO XapakTepy €
CHOTOJIHI OJHUM 3 IPIOPUTETHUX 1 MEPCHEKTUBHUX TI00ATBHUX TCHJCHIIN, 1 € aKTyadbHUM IS CITYKO
[IUBUJILHOTO 3aXUCTY B YKpaiHi.

Y 3B’A3Ky 3 TEXHIYHHM MPOTPECOM Yy CBIiTi, PO3BUTKOM TEXHOJOTIYHOi 0a3u B MiApO3Aiiax
[UBLIBHOTO 3aXKCTY 3’ ABIISAIOTHCSI MOKIIMBOCTI BAOCKOHAJIICHHS MPOTPAMHUX MPOIYKTIB, K1 MIATPUMYIOTh
30epiranHs 1 oOMiH KapTorpadiyHUMH JaHUMHU i Yac MPUAHATTS YIPaBIIHCHKUX DIllleHb Y 3aBJaHHIX
MPOTHO3YBaHHS Ta JIKBigaIlil HAA3BUYAMHUX CUTYyaIlil, OLlIHIOBaHHI €()eKTUBHOCTI PATYBAIbHUX 3aXO/IiB,
CTaBUTh 3aBJAHHS PO3BUTKY 1 BIOCKOHAJIEHHS MPOTrPaMHUX MPOAYKTIB, 1 TEXHOJIOTIH ONepyBaHHS HUMH.
[Iporpamue 3a0e3neyeHHs! Ha OCHOBI reoiHpOpMaIIHHUX cUCTEM Ma€ (PYHKIIIT HAKONIMYYBaHHA 0a3 JaHUX
iH(popmarii, OyayBaTH KapTu 3arpo3 AJis pi3HUX 00’ €KTiB, TEPUTOPIN Ta TEPUTOPIANBLHUX TpoMall, 110 Ja€
3MOry 3aro0irTH BUHUKHEHHIO Ta PO3BUTKY Ha/I3BUYalHUX CUTYaIliil.

METOJOJIOT'TA

['eoindopmalliiiHi CHUCTEMH OXOIUIIOIOTh YOTHUPHU OCHOBHI HAmpsIMHU: MiJIrOTOBKA, pearyBaHHS,
MOM’SIKIIIEHHS HACTIAKIB 1 BiTHOBIEHHS. 3aBAsKHM MOJIETIOBAHHIO CIICHAPIiB PO3BUTKY aBapiil, kKaracTpod
Ta IHIMX Haa3Bu4alHuX curtyaui, nigpo3aimu JCHC Ykpainu Ta iHII OonepaTuBHI CIyXOU MOXYTbH
CYTT€BO MiJBUIUTH CBOIO TOTOBHICTh JI0 pearyBaHHs ..

['eoinopmariiiiHi CUCTEMH JI03BOJISIIOTH CTBOPIOBATH Ta aHali3yBaTH pI3HI IIapH, M0 MOXKeE
JIOTIOMOTTH BH3HAYUTH 3aKOHOMIPHOCTI BHHUKHEHHS MEBHOI HAa3BUYAaHOI CHTYaIlii 3 IIIMHOM Yacy, 110
JOCATAETHCSl 32 JJOTIOMOT'OK0 MPOrpaM JUCTAHIIMHOIO 30HAYBAHHS Ta IeoiHPOpPMAIIHUX CHUCTEM IJIs
PO3YMiHHS 11 IPUPOAM BUHUKHEHHS, 1110 MOXE JIOTIOMOI'TH Y BUPIIIEHH] CKIaJHUX MPOOJIEM IJIaHyBaHHS
Ta yIpaBIiHHA, 3 TAKOXK y IPMAHATTI yIpaBIiHCHKUX pimeHs’ 2. TIpoTe s 1boro HeoOXiaHa cTabinbHa
NOJITUYHA TIATPUMKA, BIJNOBIJHE 3aKOHOJAaBUe 3a0€3MEUeHHs, YITKO BH3HA4YeHAa 1HCTHUTYIHA

BIJIMOBIJAJIBHICTh 1 HasBHICTH KBali(ikoBaHUX (axiBuiB. CTBOpeHHS Ta (QYHKLIOHYBAaHHS CHCTEM

1T, J. COVA GIS in emergency management
https://www.geos.ed.ac.uk/~gisteac/gis_book_abridged/files/ch60.pdf

792 Geographic Information System (GIS) for Disaster Response & Emergency Management. URL.:
https://www.linkedin.com/pulse/geographic-information-system-gis-disaster-response-infotech/
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PaHHBOTO TMOMEPEHKEHHSI HAA3BUYaWHUX CUTyallli Ha OCHOBI TreoiH(QOpMAIIfHUX CHCTEM Mae
pO3TIsiIaTHCS K MPIOPUTETHUH HANIPsIM JepkaBHOT nodiTuku. Hanpukian, B kpainax €C cTBopeHunit Tak
3BaHUH «EBPONEHCHKUI My IUBIIBHOTO 3aXHCTY» > — Ie TPYHH €KCTPEHOro PearyBaHHS 3 TeXHIUHHM
o0JlaTHaHHAM JIJIS TATPUMKH 3aXO1B 3 pearyBaHHs Ha HaJ3BHUaliHi cutyarii. Komau Tpamiserscs nmuxo, 1
HalllOHAJBHI PECYpPCH BHYEpIIaHi, 4Yepe3 MexaHi3M HHBLUIbHOTO 3axucty €C (€Bpomneichbkuil mys
IIMBUIBHOTO 3aXHCTy) MOXXE HaJaBaTHCS JOMOMOra MOCTpaxKAalii KpaiHi. B HaiikopoTmii TepmiHu
HAJIa€ThCS HETaiHa JOTOMOTa BiJl KpaiH yYacHHMIIb, IO JTO3BOJISIE 3HAYHO 3MEHIIUTH HACIIIKH aBapii 4u
KaTacTpod, a rOJIOBHE HAJATH BYACHO HEOOXITHY AOTIOMOTY JJIsl IOPSATYHKY JKUTTIB 1 MiHIMi3amii 30UTKiB.
€BpONEHCHKUI Ty IIUBIILHOTO 3aXUCTy JO3BOJISIE Kpallle OpPTraHi30BYBaTH, OUIBII TependadyyBaHO Ta
y3ro/pkeHo oreparlii €C mpu JikBigamii HaA3BUYAHHUX CUTYAITIH.

VYropaBiiHHS T Yac HAA3BUYAHHMX CHUTyaliil y BenmkoOpuranii 31ifiCHIOETBCS Ha MiACTaBi
HarmionansHoro peectpy pusukis’*, sxmii BKmouae iHpopMaliio OaraTbox eMapTaMeHTiB Ta areHiii,
BIJIMOBIAJILHUX 32 YIpaBIiHHA Kpu3oto y BemukoOpuranii. JlokymeHT myosikyethbest 3 2008 poky, 3riaHO 3
MOJIOXKEHHSIMH, [0 MICTAThCS B HboMY Y CTparerii HallioHalibHOI Oe3neku (BenmukoOpuraHnii), 1 orucye 0OCHOBHI
KaTeropii PU3MKiB Ta CHOCOOM iX 3amoGiraHHsA, a TAKOXK OLIHKY PH3MKiB'°°. AHaJi3 IPOBOTUTBCA LLIIXOM
OLIIHKM HACHTIJKIB 1 IMOBIPHOCTI OCHOBHHUX 3arpo3 y MailOyTHIX 5 pOKiB, MPHU LOMY MPIOPUTET HAJAETHCS
3arpo3am, sIKi MOYKyTh MaTH TPsIMUI BIUIMB Ha TisUTbHICTE AepxkaBu. LLlopoky ypsin BemukoOpuTanii mpoBomuTh
OLiHKY pu3uKiB: HamionansHa orinka pu3ukiB — NRA (National Risk Assessment).

dejiepanbHe areHTCTBO 3 YIPaBIiHHES Ha(3BUYaiHUME cuTyanisvu y CILIIA (FEMA)'9

1 AKPECITHII0
BaYUIUBY POJIb y 3alTyd€HHI JIO JIOTIOMOTH MPH HAJA3BHUYAHHUX CHUTYAI[isX MICIIEBUX TPOMAJ, IPUBATHOTO
CEKTOpY Ta HAaBUEHUX BOJIOHTEPIB IIOAO pearyBaHHs Ha katacTpodu Ta BimHoBieHHA. FEMA BOauae
HEOOX1/IHICTh MOKJIACTH Ha 111 rpynH Oijbiie 000B’S3KiB.

YV wmoHorpadii’”’ ommcaHo mporec ympapliHHA KPM30BHMH Ta HAa[3BHYAHMMH CHTYaIliiMH,
HA/IA€THCS OTJISA]] 3aKOHO/IaBUOI 0a3u Ta MOJIITUKH 100 KPU30BUX 1 Ha3BUUAWHUX CHUTYaIlliil. ABTOpamMu
OIHCAHO POJIi Ta 000B’SI3KM OCHOBHHUX YYaCHHKIB, 3aJTy4€HHX JI0 pearyBaHHS Ha KPHU30Bi Ta Ha/I3BUYAIHI
CUTYyaIlil, OTpUMaHi 3 BIIACHOTO JIOCBITY, 1 OOTOBOPIOETHCSI MEHEKMEHT YIIPABIIHHS KOMYHIKAIISIMH 11T
yac KPU30BOi UM HAA3BUUYANHOT CUTYaIII].

798 AKICHTYETHCA yBara Ha aCIi€KTaX KOOPAMHYBAaHHA HiI[ qaC BUHHUKHCHHS HaHSBanﬁHHX

V crarti
CHUTYalliil Ta BUCBITJIIOIOTHCSA JIOTICTUYHI 1 KOOpAMHALMHI TpoOaeMH, BKIIOYA0YM aCUMETPUYHUIN MOTIK
iHpopMarii, iX MpaBUIbHY OLIHKY Ta IIBHUJKE MepeHanpaBieHHs iH(opmarii. OmucyroTecs poii Ta
(GyHKILIT KOOPAMHALIIHOTO LIEHTPY, IEPEBaru ClijbHOI0 PO3MIILIEHHS BCIX HEOOXIHUX CITY>KO Ta BiZIOMCTB
B OJHOMY TpUMIIIEHI, TMpaBWIbHE YKOMIUIEKTYBAaHHS JaHMX TMPUMIIIEHb Ta 3aCTOCYBaHHS

KapTorpagiuHoro mporpaMHoro 3a0e3rnevyeHHsl.

793 European Civil Protection Pool https://civil-protection-humanitarian-aid.ec.europa.eu/what/civil-protection/european-civil-protection-pool_en
794 Dokument zawiera zgodny z nomenklatura normy ISO Guide 73:2009 wykaz informacji o zidentyfikowanych ryzykach oraz szeroki opis
potencjalnych ryzyk, wraz z opisem dziatan panstwa zmierzajacych do ich ograniczenia. Glownie stanowi jednak podstawe do planowania dla
podmiotow i jednostek administracji publicznej

795 W normie ISO proces ten obejmuje identyfikacje, analize oraz ewaluacje ryzyka, natomiast w dokumencie brytyjskim zawiera: identyfikacje
ryzyka, ocene prawdopodobienstwa ryzyk i ich konsekwencji oraz poréwnanie ryzyk

9% Hashemipour, M., Stuban, S. M., & Dever, J. R. (2017). A community-based disaster coordination framework for effective disaster
preparedness and response. Australian Journal of Emergency Management, The, 32(2), 41-46.

URL.: https://knowledge.aidr.org.au/media/3658/ajem-32-02-18.pdf

797 Crisis and Emergency Management: A Guide for Managers of the Public Service of Canada. / P. Boisvert and R. Moore. Canadian Center
for Management Development, 2003. 480 p. https://publications.gc.ca/site/eng/9.686713/publication.html

% Militello, L. G., Patterson, E. S., Wears, R., & Ritter, J. A. (2005, September). Large-scale coordination in emergency response. In
Proceedings of the human factors and ergonomics society annual meeting (Vol. 49, No. 3, pp. 534-538). Sage CA: Los Angeles, CA: SAGE
Publications. https://doi.org/10.1177/154193120504900
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V crarti’® onucyeTbest ponts miATPUMKH iHGOPMAITiHHO-KOMYyHIKallifHUX TeXHOJIOTiH Y KOOpAuHAaIlii
Il mijx yac pearyBaHHS Ha HaJ3BUYaiiHI CHUTYyaIlil, aKIEHTYIOUM yBary Ha iH(pOpMauiiHOMY piBHI.
Koopaunanis indopmarii 3a3Buyail 0a3yeTbcsi Ha HAIllOHATBHUX MeEXaHI3MaxX B3a€eMOJIi, aje PpiaKo
MIATPUMYETBCS  BIAMOBITHOK 1HPPACTPYKTYPOIO YHM CHUCTEMaMU 1HGOpMAIiHO-KOMYHIKAIIHHUX
TEXHOJIOT1H. 30KpeMa, y CTaTTi MPEACTABICHO MPOTOTUIl CHCTEMH YIPAaBIIiHHS KPU30BOK 1H(GOpPMAIIIED
JUTS T ITPUMKH JIBOX 3aBJ/IaHb: CITOBIIICHHS PO 1HIIUJEHTH Ta OOMiH ITOBIJOMJICHHSIMH ITPO pecypcu. [lana
cucreMa 0a3yeThCsl Ha BIIKPUTHUX CTaHAApPTaX, sIKi po3po0stoThes KoHcopiiiymoM ctanaaptie OASIS.

[Tpoanami3zyBaBIM BUIE3a3HAYCHI aBTOpaMH MPOOJIEMH Ta aKIEHTH MO0 MisuTbHOCTI Kpu3oBux
HEHTPIB CIiJ BUOKPEMHUTH came MNpoOJeMH MpPaBUIBHOI OIIHKM 3arpo3 HaJ3BHYAHMX CUTyaliil 3
JIOTIOMOTOI0 Te0iH(OpMAIIfHUX CUCTEM Ta IIBWAKHA OOMIH iH(oOpMali€io, MepeHanpaBiIeHHS 11 MiX
ciyx6amu 171 iX B3aemoii. s eheKTUBHOTO NMPUIHATTS YIPaBIiHCHKUX PillleHb ONEPaTUBHI CIyXOH,
3a MOXXJIUBOCTI, MAarOTh 3HAXOAWUTUCH B OJHOMY HPUMIIIEHHI 1 MaTH JOCTYN 10 reoiHpopMaliiiHoro
MOPTAJTy It MUTTEBOTO BUPIIICHHS TUTAHb ISl HAJJAaHHS HEOOX1THOI JOIOMOTH.

INOBYAOBA CUCTEMUA

['eoindopmariiiina MPOTHO3HO-aHATITMYHA CUCTEMa MIATPUMKH NPUUHATTS pIlIEHb B YyMOBax
HA/I3BUYAHUX CUTYAIlill TO3BOJUTH MOKPAIIUTH MOKIIMBOCTI IPOTHO3YBAHHS HACIIIKIB aBapiil Ta MOXKeK
y TPOMAJICBKUX 00’€KTaxX Ta 00’ €KTaX KPUTHIHOI iH(PpaCTPYKTypH AJIs BIAMOBITHOI aamnTallii 3aXucTy Ta
JUSIIBHOCTI 3 ITABUIIEHHS CTIMKOCTI.

META

Omnwucatu OCHOBHI 3aBmaHHA Ta poOory I'eoiHdopmaniitHOi NPOTHOZHO-AHATITUYHOI CHUCTEMHU
HiATPUMKY MIPUAHSTTS PillIEeHh B YMOBaX Ha/I3BUYaHUX CUTYalil, siKa JO3BOJIHUTH IIBUAKO MPOTHO3YBATH
HACJIIIKW Ha/I3BUYafHUX CUTYAI[ii IPHPOJHOTO, TEXHOTEHHOT'O XapaKTepy, 30KpeMa i BOEHHOT'O XapaKTepy
Ha eTari 3arno0iraHHs Ta BUHUKHEHHS, 110 CTOCYIOTHCSI MOKJIMBUX BUIAKiB PyHHYBaHb Ha TEPUTOPISX 3
NOTEHLIHHUMH 3arpO3aMHu.

Jl71s1 BUKOHAHHSI TOCTABJIEHOT METH HEOOX1/THO BUKOHATH HACTYITHI 3aB/IaHHS:

1. Anani3, mporHO3yBaHHsS HAJI3BHYAWHUX CHUTYyalllil Ta OILIHIOBAaHHS TOXEKHHUX PHU3UKIB IS
00’ €KTIB Ha TEPUTOPIAX IO JOCTIIKYIOTHCS (00’ €KTaX TPOMAJICEKOTO MPU3HAYECHHS, 00’ €KTax IMiIBUIIICHOI
HeOe3nekn Ta 00’ eKTax KpUTHYHOI 1HQpacTpYKTypH) AJIsl HAHECEHHS Ha KapTy JOCIIDKYBaHUX 00’ €KTIB,
o0mik Ta kimacudikaiiss o0’€KTiB, JXKepea BOJIONOCTaYaHHS, 30KPEMa, MPOTUIOKEKHOTO PO3MIIIEHHS
MOXKEKHUX T1APAHTIB, YKPUTTIB, KUTBKOCTI 0C10 Ha 00’ €KTax, Ta IHIIUX 00 *extiB®.

2. CoopmymroBatr mpuHIHN pobotn Ta ocHOBHI (QyHKIii ['eoiHdopmamiiHOI TPOTHO3HO-
AQHAIITUYHOI CUCTEMM MIATPUMKHU MPHUHHATTS pIlIEHb B yMOBaxX HAA3BUYAHUX CHUTYyalliil, 30Kpema,
BOEHHOTO XapakTepy° l;

3. Po3pobutn Mopnens ska Oylne OXOIUIIOBAaTH OCHOBHI PU3MKM Ta HeOE3MeKH, sKi MOBHHHA
ornpanboByBatu [ eoiHdopmarliiiiHa MpPOrHo3HO-aHATITUYHA CHUCTEMa MIATPUMKH MPUMHATTS pillleHb B
YMOBAX HaJI3BHYAiiHUX CUTYallilf, 30kpeMa, BOCHHOTO XapakTepy '

79 Jannella, R., & Henricksen, K. (2007, May). Managing information in the disaster coordination centre: Lessons and opportunities. In
Proceedings of the 4th International ISCRAM Conference (B. Van de Walle, P. Burghardt and C. Nieuwenhuis, eds.) (pp. 1-11)
https://citeseerx.ist.psu.edu/document?repid=repl&type=pdf&doi=a4e049f81a397b152883c409092d31ce43c6d435

800 Fyunctioning of control centers in emergency situations S.0. Yemelyanenko, D.A. Behen, R.R. Koval. Public administration and social work
Ne. 1, 2023, P.22-28. DOI: https://doi.org/10.32782/3041-1319/2023-1-4

801 Use of geoinformation systems for crisis management in the activities of civil defense units S.0. Yemelyanenko, R.R. Koval, Y.M. Tkach,
D.A. Behen, I.R. Koval. Public administration and social work No. 1, 2023, P.22-28. DOI: https://doi.org/10.32782/3041-1319/2023-2-2

802 yemelyanenko S., Y. Rudyk, A. Ivanusa "Geoinformational system for risk assessment visualization" Proceedings of the XIlith
International Scientific and Technical Conference CSIT 2018, Lviv: Lviv Polytechnic National University, 11-14 september 2018, pp. 17-20.
DOI: 10.1109/STC-CSIT.2018.8526743
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4. Po3poOHTH y3araibHEHY MOJIENb OI[IHIOBAHHS Ta MiHiMi3aIlii pu3ukiB 1t 06’ extad®
P y y p

5. O0nik 00’€KTIB MPUPOJHUX HEOE3MEK Ta TEXHOTEHHOI'O0 HABAaHTAKEHHS, CTaTUCTHYHA 00poOKa
JAHMX PO HAA3BUYAKHI CUTYaIli Ta TOXKEXKi, MOIECTIOBAHHS PO3BUTKY MOXKEX Ta HAJ3BUUANHUX CUTYAIlil
Ha JI0CTTI/UKYBAaHHUX TEPUTOPIisAX, BABYCHHS IIPOIIECIB 3aTOILICHHS TEPHTOPIii, oxkex 06 ekTiB®™,

6. OrpumanHns iHopMarii st po3poOJeHHs HOBUX IUIAHIB JIKBiAaIlii HaA3BUUAHHUX CUTYalllid Ha
00’€KTax MiABUIIEHOT HEOE3MEeKH Ta 00’ €KTaX KPUTHYHOI IHPpaCTPyKTypH;

7. HarmoBHeHHs 0a3 maHuX, 30KpeMa OB’ s13aHuX 3 iH(hOpMaIli€ro mpo BUKUIM HEOS3NIEYHUX PEUOBHH,
Ta MOXKJIUBICTb MOKEX B IPUPOIHUX EKOCHUCTEMAX;

8. Po3pobutn y3araibHEHy MOJIeb OIIIHIOBaHHS Ta MiHIMI3allii MOXEKHUX PHU3HKIB 00'€KTIB
IPOMaJIChKOTO MPU3HAYEHHA ",

9. Ha ocHoBi reoindopmamiiinux Ta iH(OpPMALiIHO-TEICKOMYHIKAIHHUX CHCTEM BHUKOHATH
Bi3yaJlizallilo CIeHapiiB HaA3BUYAHUX CUTYAIIil 0 HECYTh HAHOLIbITY HEOE3MeKy;

10. BukoHatu OIiHIOBaHHS Ta aHAJI3 MOKESKHUX PU3HKIB 00'€KTIB TPOMaJICHKOT0 MpU3HAYCHHS, Ha

OCHOBI YOTO 3JiHCHUTH HANOBHEHHs 0a3 JaHuX iH(opmalliero mpo 00’ €KTH MiJBHUINECHOI HEOE3MEeKH Ta
15

00’€KTH 1110 HECYTh MOTEHIIIHY 3arpo3y Ta Ha OCHOBI 1aHO1 iHpOpMaIlii MOOYAyBaTH MaTPULIIO PU3UKIB™;

11. Bukonatu mporpamMHe 00poOjeHHs KapTorpadiyHOro 3a0e3MevyeHHs, MaclTa0yBaHHS
Ta y3araJbHEHHs iHQoOpMamii moa0 00’€KTiB, palloOHIB, MICT, CiT — Yy SKHX MOXYTh BUHUKHYTH
NOXEXI YM HAA3BUYANHI CHUTyallii MO CYNPOBOUKYIOTHCS BEITMKMMH HACHIJKaMH Ta IMEPEeX0oJ0oM Ha
CYMIiXKHI 00’ €KTH.

12. CtBoput KapTorpadiuHi IUIaHH MICHEBOCTI 32 PAcCTPOBUMH 300paKEHHSMH, BEKTOPHUMH
o0’ekTaMu, MoOyayBaTH MoJeNi penbedy Ta MOJENIOBAHHA 4Yacy JOi3Jly OINEpaTUBHO-PATYBaJIbHUX
MiIPO3AUTIB 10 00’ €KTIB.

['eoindopmariiiina MPOTHO3HO-aHATITUYHA CUCTEMa MIATPUMKH NPUHHATTS pIlIEHh B YMOBax
HAJ3BUYAMHUX CHUTyallili mnependayae BUKOPHCTOBYBaTH HasBHE Ta mpuadaHe JileH3ilHe
nporpamue 3abesneueHdss (MARPLOT, CAMEO, ALOHA, ARCGIS, microGIS, PIROSIM,
FDS, FDS+EVAK, PATHFINDER Ta iH.) 3 METOI0 CTBOPEHHS 3pyYHUX AaJrOPUTMIB 1 BUPIIICHHA
IPAKTUYHUX 3aBJaHb CIY)KOM IUBIIBHOTO 3aXUCTy MiJ Yac HaJ3BUYAlHUX CHUTyalld Ha MpHUKIal
teputopii M. JIbBOBa.

VY Bumanky po3poOku mapiB I'eoiHdopMalliiiHOi NPOrHO3HO-aHANITUYHOT CHUCTEMH MiATPUMKHU
OPUNHATTA pillIEHb B YMOBaX HaJ3BUYAMHUX CUTYyalliil B3a€MO3B’SI3KU MK JaHUMH OYAYyTb BUpa)KaTHCS
OKpEMHUMHM HIapaMM 1 Yy pa3i JONOBHEHHS TaKUX 3B’SA3KiB BHKJIMKOM OKPEMHUX IpOLENyp Taki HIapH
NpEeJCTaBIATUMYTh 1HTep(delic KopucTyBada. 3allOBHEHHS B IIapax 3B’s3KiB MK Oa3zamMu jJaHuX Oyze
BUKOHYBATHCS MOJIEPATOPOM iHTepdeicCy.

HaykoBa HOBM3Ha OjepKaHUX pe3yJIbTaTiB TOJATAE Yy CTBOPEHHI MOJENEH 1 aarOpuUTMIB IS
cTBOpeHHs1 ['eoiHpopMaIiiHOI MPOTHO3HO-AaHATITUYHOI CHCTEMHU MIATPUMKHU MNPUMHSATTA pIlIEHb B
yMOBaxX HaJ3BUYalHUX CHUTYaIlil, UIS CIyXOW IUBUIBHOTO 3aXHCTY, MAaKCHMaJIbHO aJalTOBAaHOI 0

CTPYKTYPHUX MiJPO3/aiIax.

803 Yemelyanenko, S., Rudyk, Y., Kuzyk, A., Yakovchuk, R. «Geoinformational system of rescue services» MATEC 2018 Web of
Conferences. DOI: 10.1051/matecconf/201824700030

804 Yemelyanenko S., A. Ivanusa, H. Klym "Mechanism of Fire Risk Management in Projects of Safe Operation of Place for Assemblage of
People" Proceedings of the Xllth International Scientific and Technical Conference CSIT 2017, Lviv: Lviv Polytechnic National University,
05-08 september 2017, pp. 305-308. DOI: 10.1109/STC-CSIT.2017.8098792

805 Yemelyanenko, Sergiy; Kuzyk, Andriy; lvanusa, Andriy; Behen, Danyil; Koval, Roman; Morshch, Yevhen (2023) Improving the
operational efficiency of control centers for emergency events by using gis technologies Eastern-European Journal of Enterprise Technologies,
4(10(124)), p. 37-49.
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PO3JILTI 3. BFE3IIEKA, VIIPABJIIHHS PUBUKAMHU TA PILLIEHHS
B HAZT3BUYAHHNX CUTVALIIAX

['eoinopmariiiiHa MPOrHO3HO-aHAITUYHA CHUCTEMa WIATPUMKU MPUHHATTS pIOIEHb B YMOBax
HAJ(3BUYAHUX CHTYyalliii CTBOpEHAa Ha OCHOBI MPOrpaMHUX MPOIYKTiB, 30KpeMa CTBOpEHHs 0a3
JMAHUX IS HAaHECEHHsS Ha KapTy OO0’ €KTIB MiABHINEHOI HeOe3reku, 00’ €KTiB (TiApaHTiB, BOAONMMIIL,
OIEPaTUBHO-PATYBAIIbHUX CIY)KO, CXOBHIL, YKPUTTIB Ta 1H.) CIyTyBaTUME JONOMOIOI0 B IIBHJIKOMY
pearyBaHHI Ta OpIEHTYBaHHI JJISl OIEPaTUBHO-PATYBAJIBHUX CIYKO IiJ 4ac BUHMKHEHHs HaJ3BMYAMHUX
CUTyallli Ta TaciHHA [OXKEX, CIPHUITUME CTBOPEHHIO KapT pHU3HKIB, 30KpPeMa, OpPIEHTYBaHHS Ha
MicieBOCTI npu BUKOopucTanHi GPS mnpuiiMauiB, NpOKJIagaHHIO MapIIPyTiB, KOHTPOJIIO PyXy IO
MapIIpyTax, aHaJli3y TPEKiB, BAKOHAHHIO BUMIPIOBAaHb 1 PO3PaxyHKIB, a TAKO)K HAHECEHHIO KOPUCTYBadaMu
OIIepPaTUBHOI OOCTAHOBKH.

Pobota I'eoinpopmariifHol IPOTHO3HO-aHATITHYHOI CUCTEMHU MIATPUMKH HPUNHHATTA pIilIeHb B
yYMOBaX HaI3BUYAHHUX CUTYyallil NOIUISETHCS HAa TPU €TaIH:

[Neprmii — CTBOpeHHS KapT-1IapiB Ta aJrOpuTMiB 0OpOOKH JaHUX.

Merta etamy: CTBOpPEHHs KapT-LIapiB Pi3HUMM KOPHCTyBayaMM 3a JIOIIOMOIOI0 KapTorpadidyHoOro
penakropa ARCGIS, microGIS 3 BUKOPUCTaHHSM CIIEI[iaIbHO PO3POOICHIX CKPHUIITIB 1 BAKOPUCTAHHS BIKE
HasIBHUX KapT.

OcHoBHI QyHKLII eTany:

- moOysoBa aNTOpUTMIB OOpOOKHM JaHWX IUCTAHIIMHOTO 30HAYBaHHS 3eMIIi 3 BHUKOPHUCTAHHSIM
KoMIutekcy naketiB nporpam ARCGIS, microGIS;

- CTBOpPEHHS MU(POBOI KapTH BIMOBIIHO O TEXHOJOTIYHOI CXEMH CTBOPEHHS HU(POBUX KapT 3a
pacTpoBuMHU  KaprorpadiuHuMu  300pakeHHsSMH  (KOpIOHM  oOnactedd, paioHiB, 00 €JHAHHUX
TEPUTOPIATILHUX TPOMaJ] Ta IHIIHUX 00’ €KTIB).

Hpyruii eran nependavae:

- crBopeHHs ['eoindopmaliiiiHoOi MPOrHO3HO-aHATITUYHOI CUCTEMH MIATPUMKH MPUHHSTTS PIICHb B
YMOBaxX Ha/I3BUYAaHHUX CUTYyaLlli;

- CTBOPEHHS KapTH PHU3HKIB.

Mera etany: CtBoputu ['eoiHdopmaliiiiHy IPOrHO3HO-aHAIITUYHY CUCTEMY MIATPUMKHU NPUHHSITTS
pillleHb B yMOBaxX HaJA3BUYalHUX CUTYaIlill.

OcHOBHI QyHKIIII:

- Ha ocHoBi nporpam MARPLOT, CAMEO, ALOHA, microGIS ta ARCGIS MoxHa cTBOpUTH
['eoindopmalliiiHy NPOTHO3HO-aHAJNITUYHY CHUCTEMY MIATPUMKHA TNPUHHATTA pillleHb B YMOBax
HA/I3BUYAHUX CHUTYaIliil;

- po3paxyBaTd Ta OLIHUTU HACHIJKU MOXXJIMBHX HAJ3BUYAaHUX CHUTYaIill 3a JIOIOMOIOI0 PI3HUX
aHaMTUYHUX MeToiB, MeTonuk Ta mporpam (PIROSIM, FDS, FDS+EVAK, WFDS, PATHFINDER Ta
1HII1), K1 OyAyTh 3aCTOCOBaHI 3 METOK OOpPOOKM JaHMX MOHITOPUHTY Ta nepeadadeHHs] HACHIAKIB B
YMOBaX Ha/I3BUYAHHUX CHTYallild IPUPOIHOTO, TEXHOTEHHOTO 1 BOEHHOTO XapaKTepy.

- TO€THATH Pi3HI AHATITHYHI METOJU Ta METOIUKH OI[IHIOBAHHS HACTIIKIB Ha[3BUYATHUX CUTYyaIlll
pi3HMX KiaciB Ha atdopmi ['eoindopmaniitHoi MPOrHO3HO-AHATITUYHOT CUCTEMHU HMIATPUMKU TPURHATTS
pillleHb B yMOBaX HaJ3BUYAaHUX CUTYalllii BOEHHOTO XapaKkTepy.

Tpertiit eran — IlepeBipka poboTu I'eoindopmariiiiHoi MPOrHO3HO-aHATITUYHOI CUCTEMH MiITPUMKHU
OPUNAHATTA pIllIEeHb B YMOBAaxX HAJ3BUYAalHUX CHUTYyallii BOEHHOTO XapakTepy B IMPaKTHYHHUX 3a/a4ax
MiPO3/UTIB IIUBLUIBHOTO 3aXKCTY.

Mera etany: nepeBiputu poOoTy I'eoiHpopMaIiitHOI MPOTHO3HO-AHATITUIHOI CUCTEMHU MiITPUMKH
MPUAHATTS PIIICHh B yMOBaX HAJ3BUYAMHUX CUTYaIlill HAa 00’ €KTaxX KPUTUIHOI IHPPACTPYKTYPH.
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CHAPTER 3. SAFETY, RISK MANAGEMENT, AND
EMERGENCY RESPONSE

OcHoBHI QyHKIIIT:

- IlpoBeneHHs MPOrHO3yBaHHS HAIA3BUYAWHUX CUTYAIlill Ta OLIHIOBAHHS MOXEKHUX PU3UKIB IS
00’€KTiB Ha JOCTIKYBAaHHX TEPUTOPISX Ta 00 €KTiB IPOMaICHKOr0 NPU3HAYEHHA 0, 00K HeOe3MeuHIX
00’€KTiB, 00’€KTIB IMIIBUIIECHOI HEOE3MEKH 3 METOIO ONEPATUBHOIO MPUNHATTSA PIllICHb: HAHECEHHS Ha
KapTy 00’€KTIB IO HECYyTh IOTEHIIMHY HeOe3meky, oOJIK Ta Kiacudikaiis Iux 00’ €KTiB, DKepen
MPOTUIIOXKEKHOIO BOAOMOCTAYaHHS (BKJIIOYHO 3 TMO3HAYEHHSMHU PO3MILICHHS IOXKEKHUX TiIPaHTIB,
YKPHUTTIB, Ta IHIIUX 00’ €KTIB);

- 00miKk 00’¢kTiB TpHpomHHX HeOe3mek®"’ Ta TEXHOreHHOTO HABAHTAKEHHS, CTATHCTUYHE
OIPAIIOBaHHS JaHUX NP0 HAA3BHYAWHI CHUTyallii Ta TOXEXi, MOJCIIOBAHHS PO3BUTKY IOXKEK Ta
HA/I3BUYAHUX CHUTYaIlil Ha TEPUTOPISX 1€ € 00 €KTU 3 MOTEHIIIHOI HEOEe3MEKOI, BUBYCHHS MPOIIECIB
3aTOIJICHHSI TEPUTOPIH, MOJENIOBaHHS aBapii IO CYHNPOBOKYIOTHCS 3a0pyIHEHHSM HeOe3NeUHNMHU
XIMIYHUMH PEUOBHHAMH, ITOXKEXK B IPUPOTHUX EKOCUCTEMAX, TOMMPEHHS 1X, 3arP0O3 TUHAMIKH MOXKEX Ta 1H.;

- MpOorpaMHE OIpalloBaHHS KapTorpadiuHoro 3abe3meueHHs, MaclITa0yBaHHsS Ta y3arajibHEHHS
iH(opmMarii om0 paloHiB, MiCT, 00’ €IHAHUX TEPUTOPIATLHUX TPOMaJ, CijJl, 00’€KTIB Ha SIKHUX € 3arpo3u
BUHUKHEHHS HAJ3BUYAMHMUX CUTYalliif; CTBOPEHHS KapTorpadiuHOro IJIaHy MICIIEBOCTI 3a pacTpOBUMU
300paKeHHSIMU, BEKTOPHUMHU 00’€KTamH, 1MoOyaoBa Mojeni penbedy, MOAETIOBaHHS OyIiBeNb 1 AOPIT
Pi3HUX PIBHIB Ta JOPOXKHIX PO3B’A30K, TOIIO;

- CTBOPCHHS Mary pu3uKiB JIBBIBCHKOI 00J1aCTi 3 3a3HAYCHHSM OCHOBHUX PU3HKIB HA/I3BUYAMHUX
CUTYyalllii TPUPOJHOTO, TEXHOTEHHOTO 1 BOEHHOTO XapakKTepy, IO J03BOJIUTh CTBOPUTH CHUTYaIlIHHHHA
HEHTP, SIKHH MaTUMe CydacHy iH()OpPMAIHHO-KOMI'TOTEPHY CUCTEMY, IO JTO3BOJIUTH OOPOOJIATH MAaCUBH
iHdopmaliii, ska Oyae HaAXOIUTH 3 YCIX JepP>KaBHUX 1 HeJIep)KaBHUX 0a3 JaHUX, 30KpeMa 13 CYIMyTHUKIB 1
0e31mocepeTHbO 3 MICITh TIOTIMH.

BUCHOBKUA

CrtBopena ['eoindopmarniitHa MpOrHO3HO-aHANITUYHA CHUCTEMa MIATPUMKUA NPUMHSTTA pIlICHb B
YMOBaxX HaJ3BMYallHUX CUTyalllil J03BOJISE OILIHIOBAaTH pIiBEHb HEOE3MEKH Ta ONEepaTUBHO
BIJIIIPALlbOBYBATH PILIEHHS JUIs JIOKali3alii Ta JiKBlAawii 3arpos.

Ha npakrtuii, marouu 1l 3HaHHA KEPIBHUK CHUTYalllfHOrO IIEHTPY YNpaBIiHHSA B HaA3BUYAMHHUX
cutyauisx JICHC Vkpainu 3moxe epeKTHBHO KepyBaTH OCOOOBHM CKJIaJOM HE Hapa)Xkaroudu iX Ha
HeOe3IeKy, a TaKoK MPOBECTH BUACHO eBakyalilo. IcHyroya mMetoauka 1o BukopuctoByethes B JJCHC
VYkpainu norpebye OaraTto 4acy Ui OLIHIOBaHHS HeOE3NeK, a BUKOPUCTOBYIOUH Ii MPOTpamMH MOXKHA
3MEHIINTH Yac OL[IHIOBaHHs HeOe3MeK Ta Bizyani3yBartu ix. Ll pe3ynbTaTi 103BONATH BUPIIIUTH 3a3HAYEHY
npobaeMy IOAO0 MiJBUIIEHHS e()EeKTUBHOCTI (PYHKI[IOHYBaHHS CHUTYallilHHUX ILIEHTPIB YIPaBIiHHS B
Haa3BuyaitHux cutyanisax JCHC Ykpainu.

806 Yemelyanenko, S., lvanusa, A., Yakovchuk, R., Kuzyk, A. (2020) Fire risks of public buildings News of the National Academy of Sciences
of the Republic of Kazakhstan, Series of Geology and Technical Sciences, 6(444), p. 75-82. DOI 10.32014/2020.2518-170X.133

807 Drach, K.L., Kuzyk, A.D., Tovarianskyi, V.I., Yemelianenko, S.0. (2020) Fire dangerous properties of the most common plants of grass
ecosystems in Ukraine Ecologia Balkanica, 12(1), p. 147-154. http://web.uni-plovdiv.bg/mollov/EB/2020_vol12_iss1/147-154 ebh.20123.pdf
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