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3ACTOCYBAHHS BILJIA JJ11 MOHITOPUHI'Y TA JIKBIJAIIIT
MHOXKEX B TIPUPOJHUX EKOCUCTEMAX

Tzop Kanyscuax
SApocnas KupuiiB, KaHIUAAT TEXHIYHIX HAyK, CTAPIIHA HAYKOBUHA
CHiBpOOITHUK
JIbBiBCchbKHi 1ep:kaBHUI YHiBepcHTET 0e3NMeKH ;KUTTEISIIBHOCTI

Y po0oTi BUCBITIEHO PONb OE3MUIOTHUX JITATPHUX arapaTiB y BUABICHHI TOXKEXK
Yy IPUPOIHUX EKOCHCTEMaxX Ha PAaHHIX CTaMisfX, a TAKOXK IX 3aCTOCYBaHHS UL JIKBimarii
nokexx. HaBenieHO OCHOBHI IepeBaru 0e3MiIOTHUX JIITAIBHUX allapariB JJis BUSBICHHS Ta
TaciHHS MOXEXK Y NPHPOIHUX EKOCUCTEMAaX, Ha BEJIMKUX IUIONIAX Ta Y BAKKOAOCTYITHUX
MiCLIAX 1 MOKJIMBI IIUISIXH 1X BAOCKOHAJICHHS.

KorodoBi ciroBa: 6e3misIoTHI JiTANBHI anmapaTH, MOHITOPHHI MOXEX, JIKBigaIlis
TIOXEXK, IPUPOJIHI EKOCHCTEMH.

APPLICATION OF UAVS FOR MONITORING AND ELIMINATION
OF FIRES IN NATURAL ECOSYSTEMS

Ihor Kaluzhniak
Yaroslav Kyryliv, Candidate of Technical Sciences (Ph.D.), Senior Researcher
Lviv State University of Life Safety

The paper reflects the role of unmanned aerial vehicles in detecting fires in natural
ecosystems at early stages, as well as their use for extinguishing fires. The main advantages
of unmanned aerial vehicles for detecting and extinguishing fires in natural ecosystems,
over large areas and hard-to-reach places, and possible ways to improve them are given.

Keywords: unmanned aerial vehicles, fire monitoring, fire suppression, natural
ecosystems.

IMoxexi y NMpUPONHMX EKOCHCTeMax CTalld IIOOAIBbHOI0 MPOOJIeMOolo,
aJKe MIOPOKY 3 HACTAHHSAM TeIlla B YKpaiHi 3HaYHO 301IbIITY€ThCS PU3UK BUHUK-
HEHH IT0XKeX B IPUPOJHUX eKocrcTeMax. Brcoka remmnepaTypa moBiTps, CyxicTh
I'PYHTY Ta BITPSIHICTH CTBOPIOIOTH 1/1€aJIbHI YMOBH JUIS IIBUIKOTO MOMIMPEHHS BO-
THIO, 0cOOJIMBO B JTicax, cTenax i Ha Topgoumax. Tera noroja cupuse BUCHXa-
HHIO POCIIMHHOCTI, 110 pOOMTH i1 OLIbII CIPUHHSITINBOIO JI0 3arOpsiHHS. Y TO€-
HaHHI 3 JIIOACEKUM (PakTOPOM — HEoOepeKHUM MOBOJDKEHHSM 3 BOTHEM, ITijIa-
JaMu 200 3aMIIeHNMH 0e3 MOTJIsLy BOTHMIIAMH — LISl mepio]] cTae 0coOIMBO
HeOe3neynnM. [loxexki MOXYTh IIBHAKO OXOIHTH BEJIMKY IUIONLY, 3aBAAI0YH
CepHo3HOI IIKOIU MPUPOIHUM pecypcaM, 3HUILYIOUH Oi10pi3HOMAHITTS Ta CIpH-
A10YH 3a0pyAHEHHIO MTOBITPS, 1[0 Ma€ HETaTHBHAN BIUTHB[1].



IIPOBJIEMH TA IIEPCIIEKTHBH PO3BUTKY 169
CUCTEMMH BE3IEKH KUTTEJIAIBHOCTI

3 mouatky 2025 poky B YKpaiHi BUHHKIIO Maibke 12 THCSY TOXKEXK B KO-
cucremax. Maibxe 10 THCSY rekTapiB BUIAJICHOT YKPATHCHKOI 3€MUTi, IO MIPHU3BO-
JUTH O HE3BOPOTHUX €KOJOTIYHHUX BTPAT, 3HUIICHHS 0i0pI3HOMAHITTS, BUKUIIB
Bemue3Hoi KibkocTi CO2 B aTMoc(epy Ta 3HIKEHHS SIKOCTI TOBITPS, IO 3aTPo-
KY€ 3I0pOB 10 Mojei i TBapuH. [ 3a6e3medeHHss Heo0OXiTHOTO PiBHS IMPOTHIIO-
KEKHOTO 3aXHCTy MPHPOTHIX EKOCHCTEM, IO BiAMIOBITAa€ CYYaCHUM COIiaJIbHO-
€KOHOMIYHHM BHMOTaM, IMOTPIOHO CTBOPUTH aJalTHUBHY CHCTEMY OXOPOHH, SIKa
MOCTIHHO MOHITOPHTH MPOTUIIOXKEKHY CHUTYalilo, IO 3MIHIOETBCSI B KOXKHOMY
perioni YkpaiHy, i 31aTHa KOPUT'YBAaTH CBOIO CTPYKTYPY, NapaMeTpH Ta PEKUMHU
IIsUTBHOCTI BIAIIOBIAHO 0 LKUX 3MIH.

Jnst 6opoThOUM 3 MmoxekaMu B YKpaiHi BaKJIMBO BIIPOBAKyBaTH 1HHO-
BaIlifiHi TEXHOJIOT11, 30KpeMa O0e3miIoTHi JitanbHi amapatu (briJIA), cymyTHUKOBI
CHCTEMH Ta IHIII METOIW NUCTAHIIIITHOTO 30HIyBaHHS 3eMIi. [loxkexki MOXYTh
BUHHUKHYTH B OyZIb-SKOMY MicIli Ta B Oy/Ab-sIKHI 4ac, CTBOPIOIOYH CEpPHO3HY 3a-
Ipo3y JKUTTIO Ta MaifHy mrofed. IlIBnake BUSBICHHS IOXEX, €(PEKTHBHE BTpPY-
YaHHS Ta MOCTIHHUH MOHITOPUHT MOXYTh BPATYBATH HE JIMIIE PECYpPCH, a if mo-
cbKi XHUTTS. CydacHICTh BUMArae BijJi HAC Cy4aCHUMH METOJIaM{ BHPILIyBaTH I10-
TOYHI MPOOJIEMH, B TOMY YHUCII ITPOOIEMY MOKEK Ta MOKEKHOTO MOHITOPHHTY,
110 pOOHTH 0COOIMBO aKTyaJbHUM BHKOpHcTaHHs briJIA y 1iii cdepi.

BrJIA craroth Bce OiIbLI BaXKJIMBUMHU THCTPYMEHTaMH JUIsi €pEKTHBHOTO
MOHITOPHHTY Ta JIKBiIamii MoKeX y NPUPOIHUX eKocucTteMax. BoHM 3marHi
3HAYHO MOKPAIINTH IIBHIKICTh peaKilii Ta 3MEHIIMTH MaciiTabl pyHHYyBaHb ITif
yac noxex. brJIA, ocHaleHi cy4acHUMH TEIUIOBI3IHHUMH KamepaMmH, BiJIKpHBa-
FOTh HOBI MO>KJIIBOCTI B YIIPaBJIiHHI HAJ3BUYAHHUMH CUTYAIliSIMH, 30KpeMa MPH BHU-
SIBIICHHI Ta JIKBimaIii moskesk. BOHM 31aTHI IBUIKO BUSBIISTH ITOXKEkKI Ha PaHHIX
CTaAisX, KOJIM IUIOIIA 3arOPSIHHS 11l HEBEJIMKA, ajle BOTOHb Y€ ITOYMHAE IOMIN-
proBatucs. Taka 34aTHICTB Jla€ 3MOTY OIEPATHBHO OLIHUTH CUTYALIO i HANPABUTH
MTOXKEKHO-PATYBAJBHI TPO3AUIA 10 MICHS TOAii, M0 3HAYHO MiABHIIYE e(ek-
TUBHICTh pearyBaHHs Ta MiHIMI3y€e Yac, HeOOXiqHUH /TS JTiKBimamil moxexi [2].

OpnHa 3 ronoBHuX nepeBar bnJIA nossrae B ToMmy, 110 BOHH MOXYTb 00JTi-
TaTH HaBITh BAYKKOJOCTYIIHI TEPUTOPI, 110 TPAAULINHO € CKIIaJHUMH ISl OTJISI LY
3 3emuti. Lle 0co0IMBO BaXKIIMBO B JIICOBHX MacHBax a00 Ha BEJIHMKHX BiJKPUTHX
IUIOIaX, A€ MOKe OyTH Ba)KKO IIOMITHTH 3aropsiHHA Ha paHHIX craxisx. brJlA
3/1aTHI BUSBJISITH HaBiTh MPUXOBaHI OCEPEIKH BOTHIO, SIKi 3HAXOASATHCS TIif] MOK-
PHBOM JIicy, TpaB’sTHUX MacHBiB a00 B iHIINX Ba)KKOJOCTYITHUX 30HaX, Ji¢ HE MO-
’KHA TIPOBECTH CTAH/IAPTHUH MOHITOPHHT 3a JJONIOMOT0I0 Ha3eMHHX 3aco0iB. [1ix
Yyac po3ropTaHHS NPOBEAEHHs PO3ropTaHHs cuil Ta 3aco0iB briJIA mMoxyTh pery-
JISIPHO 3[iHCHIOBATH OOJILOTH /I 300py akTyaslbHOI iH(opMauii B peasbHOMY
qaci. Lle 103BOJIsIE OLIHIOBATH MACIITA0M MOXEXKi, 11 iIHTCHCHBHICTh, HAIIPSIMOK
MOLIMPEHHS Ta MIBUAKICTH PPOHTY BOorHI0. OTpUMaHi JaHi 10MoMaraloTh Kepis-
HUKY TaciHHS MOXKEXi MPUHAMAaTH BHBAXKEHI pillleHHS MO0 JIOKaTi3amii BOTHIO,
KOOpIUHAIT poOOTH PATYBaIbHUX IMIIPO3/IIiB, @ TAKOXK OpraHizallii eBakyarii
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HaceJeHHs, KMo 11e HeoOXiaHo. Taka iHpopMallist € KPUTUYHO BasKJIMBOIO JUIS
TOTO, 00 KOKEH eTal raciHHs M0XKeXI MPOXOANB MAaKCUMaIbHO €(EKTHBHO.

Kpim Toro, brJIA MoxyTh 3/iiCHIOBaTH TOYHE POTHO3YBAaHHS MOIINPEHHS
BOTHIO, 3Ba)Kal0UM Ha TaKi ()aKTOPH, K MIBUJIKICTh 1 HATIPSIMOK BITPY, TEMIIEpaTypa,
BOJIOTICTH TIOBITPS Ta IiHII METEOpPOJOTIYHI yMOBH. 3aBISKH BOYIOBaHUM
CeHcopaM, SKi BHMIpIOIOTH 3MiHH B moroni, brJIA 3maTHi mepenmaBaté maHi B
peaTbHOMY Yaci, IO JO3BOJISIE KOPUTYBATH CTPATETiI0 OOPOTHOH 3 BOTHEM i BXKUTH
JOAAaTKOBUX 3aXOMiB Ui MiHIMIi3amlii PH3HKIB pPO3MOBCIOLKEHHS BorHIO. llle
onHi€I0 BaXMBOO (yHKUier0 BriJIA € BHABICHHS MiI3eMHHX IMTOXKEXK, AKi 4aCTO
3aJMIIAIOTHCA HETMIOMIYCHUMH, aJleé MOXXYTb OyTH HaJ3BHYaifHO HEOE3ECYHHMIL
[MinzeMHI NOXeE)i MOXKYTh HIBUIKO MOLIMPIOBATUCS 1 MPHU3BECTH JIO CEPHO3ZHHX
katactpod. BrJIA, ocHaiieHi TEIUIOBI30paMM, 3[aTHI BHUSABJIATH aHOMAIIbHE
I IBULIIEHHS TEMIIEPATYPH B IPYHTI, II0 € 03HAKOIO MPUXOBAHUX OCEPEJIKIB BOTHIO.
BuacHe BHSIBJICHHS TaKuMX 3aropsiHb Ja€ MOXKJIMBICTH ONEPATUBHO 3YIMHHHUTH iX
MOIIMPEHHS IO TOTO, K BOHHU IMEPETBOPATHCS HA MACIITaOHY KatacTpody, 0
MOKE 3aBIaTH 3HaYHHX 30MTKIB IPUPOJIHUM €KOCUCTEMAM.

[icns raciaas noxkexi briJIA MoKyTh 31iiCHIOBAaTH JAeTaTbHAN MOHITOPHHT
MOCTpaXKaanux Teputopiil. OOmiTaroud 30HY TOXEXi, (IKCYI0U4l MacIiTadu
3HUIICHUX JIICOBUX MAacCHBIB, CTEHIB Ta iHIIHNX HMPHPOJHHUX PECYpCIB, MO JO3BOIIIE
OTPUMATH YiTKy KAapTHUHY 3aBJaHOI IKOmM. Taka iH(opMmalls € BayIMBOIO A
MOJABIIO] OIIHKK €(pEeKTUBHOCTI 3aX0/iB OOPOTHOM 3 BOTHEM Ta LI IUIAHYyBaHHS
BIJIHOBITIOBATLHUX POOIT. BoHA 03BOJISIE PO3POOUTH KOHKPETHI PEKOMEHIALIII 111010
BiIHOBJICHHSI IIPUPOJHUX €KOCHCTEM, JIOTIOMAralou CKOPOTHTH HEraTUBHUN BILIUB
NoXeXK Ha NOBKULISL. OKpiM 11b0ro, briJIA MOXXyTh CHIpusiTH KOOpIHMHALLT eBaKyarlil
HaceJIeHHs 3 HeOe3neyHux 30H. BoHM 37aTHI MBHAKO 00CTEXKYBaTH MOCTPaXKAall
TepuTOpii, BU3HAYATH HAOLIbII Oe3IIeuHi MapLIpyTH Ul €BaKyallii Ta rnepeaaBaTu
Il JiaHl B peasbHOMY yacli 1o mTaly 3 JikBizamil Haa3BHYaiiHMX cutyauii. Lle
JI03BOJISIE 3MEHILUTH PH3UKH JUTS JIFOJEH 1 MaKCHMaJIbHO ONIEpaTHBHO BUPIIIyBaTH
MUTaHHS Oe3IeKH UBIIBHOTO HaceleHHs.. [3].

BaxxmuuMm acniektoM € iHTerpais briJIA 3 iHIIMME Cy9acHIMH TEXHOJIOT -
SIMH, TAKUMH SIK CYITYTHHKOBI CHCTEMH a00 Ha3eMHI MOHITOPHHTOBI Mepexi. Lle
JI03BOJISIE CTBOPHUTH €JUHY IHTETPOBAaHY CHCTEMY CIIOCTEPEXEHHS 3a JIICOBHUMH I1O-
KeXKaMH, sIKa 37[aTHA BUACHO BUSBJIATH 3arpo3M Ta HaJlaBaTH AaHi Juis OUIbII TOY-
HOTO PO3MOJLTY PecypcCiB JUIsl TaCiHHsI BOTHIO. B pe3ynbTaTi 3’ IBISE€THCS MOKITH-
BICTH CTBOPEHHS OiNbII e()eKTHBHUX CTpATETiii OOPOTHOM 3 MPHPOJHUMH KaTacT-
podamMu, miBUILYOYH OTIEPAaTUBHICTH pearyBaHHs. 3arajiaoM, 3acTocyBanHs briJIA
B MOHITOPHHTY Ta JIIKBIAAII] JTICOBHX IMOXKeX Mae Oe3iid mepesar. Boxu miaBumy-
10T €(eKTUBHICTh pearyBaHHs Ha HaA3BHYAWHI CUTYaIlil, SMEHIITYIOTh €KOHOMIYHI
Ta eKOJIOT4YHI BTPaTH, a TAKOXK CHPHSIOTH 3a0€311eYeHHIO OE3IIeKH JII0/IeH 1 TBapHH.
TexHosorii 0e3MJIOTHUX anapariB CTAIOTh BXJIMBUM €JIEMEHTOM Cy4yacHOI cTpa-
Terii 60poTHOM 3 IPUPOIHUMH KaTacTpodaMu Ta MalOTh BEIWKHH MOTEHIAN JUIs
MOJATIBIIOrO PO3BUTKY Ta BIPOBA/KCHHS B CHCTEMY LIMBIJIEHOTO 3aXUCTY [4].
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