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AICOBI ITOKEXKI ¥ ®OKYCI KAACTEPHOI'O AHAAI3Y:
EKOCHCTEMHI TA TEXHOAOTI'TYHI ACITIEKTH YEPE3 ITPH3MY VOSVIEWER

A. O. 'epacumuyk’, P. A. Baaepko?, I. T'. [TIauena?®, I. C. IIaues*

LlocniOIKeHHS UCOBUX NOIKEN € MIKOUCYUUNIIHAPHOI CPeporo, KA OXONIOE eKO0JI02IUHI, KALMAMUYHI,
MexXHON02IUHI T YynpasaiHcbKi acnekmu. s anHanizy yiei ckaadHol memu CyuacHa HayKka euKopucmo-
8Ye IHCmpymeHmu 8i3yasnizayii 3HaHb, 30kpema VOSviewer, saKi 0aroms 3M02Y AHANIBYBAMU 8EJIUKL
obcstzu HAYKoBUX OAHUX | BUSBISIMU 83AEMO38 I3KU MK KAIOUOBUMU NOHSMMAMU MA MEHOEeHUIAMU
docniorkeHb. IHPoOpMAUITiHOI 6a3010 00CNIONKEeHb CMAaa pehepamusHa HayKomempuuHa 6a3a 0aHUX
Hayrosux nybnikauiti Web of Science (WoS) 3a kntouogumu croeamu forest fires (wiicogi nosKexi).
Ha ocHosi ybozo 3anumy 6y.sio chopmosaro 51 191 Hayrosy nybaikauito, uyo 0xonsroe nepiod 0ocui-
OxkeHwb 1971-2025 pp. [ns eisyanizayii 0arux 6ibnioepagpiuroi 6azu darux Web of Science 3acmocoegy-
sanu VOSviewer — npo2pamHUli iHcmpymeHm 015t CMBOPEHHSL Kapm HA OCHOBL Mepeseaux OGHUX, ULO
€ Yy sinbHoMy docmyni. 3a pe3yibmamamu 8i3Yali3ayii USHAUEHO MAKL Kaacmepu: uepeoHull — Chory-
COBAHUTL HO eK0N02IUHUX 1 OI0102IUHUX ACNeKmax JiCO8UX NOIKeIXK, AKUEeHMYIOUU Y8azy HA POJIL NOXKEIHK
Y niompumuyi eKocucmemHoi pigHogazu, 36epeskeHHi 6iopi3HOMAHIMMS Ma 8I0H08IeHHI NPUPOOHUX
cepedosu; CUHIT — 81000parkae MexHON0IUHI ACneKmu, 8KJIHOUHO 3 NPOZHO3YBAHHSM, MOHIMOPUH20M
ma YnpasaiHHAM NOIKeANAMU 30 00NOMO20t0 CYUACHUX THempymermis, sk-om GIS, oucmaHyiiine 30HOY-
B8AGHHSL ma 2nuboKe HA8UAHHS, 3eJleHUll — 30CepedKYEmbCst HA eK002IUHOMY YNPABIHHI, 8I0HO8IeHH]
exocucmem i Ni08UULEHHI IX cmilikocmi 00 MATOYMHIX NOIKEN; KO8MULL — o8’ I3AHUTL 13 27106aT6bHUMU

! KaHAUOAT CiIABCBKOTOCIIONAPCHKUX HAYK,

IOLIEHT Kadeapu eKOAOril Ta IIPHUPOLOOXOPOHHUX TeXHOAOTIH
(depxaBHutt yHiBepcuteT KuToOMHpCHKaA oAiTeXHiIKa», M. 2KuToMup)
e-mail: gerasim4uk@ukr.net

ORCID: 0000-0002-3166-5588

2 KAHAUOAT CIABCHKOTOCIIONAPCHKUX HAYK,

IOLEHT Kadeapu eKOAOril Ta IIPHUPOLOOXOPOHHUX TeXHOAOTIH
(depxaBHutt yHiBepcuteT KuToMHpCHKa oAiTexHiKa», M. 2KuToMup)
e-mail: valerko_ruslana@ukr.net

ORCID: 0000-0003-4716-0100

3 IOKTOp TEXHIYHUX HAYK,

mpocdecop Kadeapu eKOoAOTil Ta IPUPOLOOXOPOHHUX TEXHOAOTIH
(depxaBHutt yHiBepcuteT @KuTOMHpPCHKA NoAiTeXHiIKa», M. 2KuToOMup)
e-mail: rig@ztu.edu.ua

ORCID: 0000-0001-6271-7355

* acipaHT Kadeapu €KOAOTIi Ta TEXHOAOTIH 3aXUCTy HABKOAUIIHLOTO CepeIOBHINA
(HartioHaapHUM TpaHCHOPTHUY yHiBepcuTeT, M. Kuis)

e-mail: rig@ztu.edu.ua

ORCID 0009-0001-4541-2223

270



Ukrainian Journal of Natural Sciences Ne 11
Yrpainceruil okypHan npupooHuuux Hayk Ne 11

HACTUOKAMU NOIKEXK, SUK-0M 3MIHA KALMamy, uKUdU 8yaeyto ma oezpadayis ekocucmem; ¢piosemosuil
— BUCBIMJIIOE BNULUB NOJKEIK HA SIKICMb NO8IMpPst, 300p08°st HACE/eHHSL MA XLMIUHL Npoyecu, noe’si3aHi i3
3a6pyoHeHHaMm. Halibinbuly numomy eazy sk 3a KIbKICmMio nosie Yy mekcmi, mak i 3a CUJI00 38°513KYy Mae
yepeorull kracmep — 43,8% ma 44,4% 8i0nosioHo, w0 eKa3ye HA 1020 OOMIHAHMHY POSb Y MEeMAMUUL.
IepcnexmugHUMU HANPAMAMU NOOANLULUX O0CAIOXKEHD € eKO02IUHL acheKkmu (no2aubneHHs 3HAHb NPO
8NJLUB NoXKesK HA OiIopisHOMAHIMMSL, KPYa000iz eslemeHmis ma 8i0HO8NAEHHS eKOCUCMeM), MexXHO02IUHL
DpilleHH s (iHmeepayis WmyuHoz0 iHmesieKkmy, CYnYymHUKO8UX MexXHO02lil i NPO2HO3HUX mooenell Oast
YNPABNIHHS NOIKEIKAMU), KALMAMUUHL HACAIOKU (OUIHIKA POAL NOXKeXK Y 3MIHI KALMamy ma po3podKa ano-
b6anbHUX cmpamezill NOM IKULeHHSL IXHIX HACNIOKI8), COUIANbHO-eK0I02IUHT NIOX00U (00CNIONEeHHS 8NIUBY
noxkesk Ha 300po8’st HaceseHH s, 0COOIUBO 8PA3NUBUX 2PYN, | CMBOPEHHS cmpameeill 3axucmy), a 8paxo-
gytouu emopeHeHHst PP — nacnioku eilicbrosux 0itl, adxe nosKexKi, CNPUUUHEHT HUMU, MAIOMb YHIKANTbHI
xapaxmepucmuku, siKi nompebyroms 0emaibH020 AHANIZY (MOHIMOPUH2, O0CIOIKEHHS. BUKUODI8, pO3podKa
cmpameziii 810HOBNEHHSL JLICOBUX eKocucmem).

Knrouoei cnoea: nicosi noskesxi, Kiacmepu, eKonl02iutl, KAIMAMUUHI, MexXHOI02IUHI Ul YNpasaiHCbKl
acneKkmu, nepcneKkmugu 00Ca0IKeHb, 8ilicbKosl Oil.

FOREST FIRES IN THE FOCUS OF CLUSTER ANALYSIS: ECOSYSTEM
AND TECHNOLOGICAL ASPECTS THROUGH THE PRISM OF VOSVIEWER

L. O. Herasymchuk, R. A. Valerko, I. H. Patseva, I. S. Patsev

Wildfire research is an interdisciplinary field that encompasses ecological, climatic, technological,
and management aspects. To analyze this complex topic, modern science uses knowledge visualization
tools, such as VOSviewer, which allow analyzing large amounts of scientific data and identifying
relationships between key concepts and research trends. The information base of the research was
the Web of Science (WoS) abstract scientometric database of scientific publications using the keywords
“forest fires”. Based on this query, a set of scientific publications covering the research period 1971-
2025 was formed. To visualize the data from the Web of Science bibliographic database, VOSviewer,
a software tool for creating maps based on freely available network data, was used. Based on
the results of the visualization, the following sectors were identified: red — focuses on the ecological
and biological aspects of forest fires, emphasizing the role of fires in maintaining ecosystem balance,
conserving biodiversity and restoring natural environments; blue — reflects technological aspects,
including forecasting, monitoring and managing fires using modern tools such as GIS, remote sensing
and deep learning; green — focuses on environmental management, restoration of ecosystems
and increasing their resilience to future fires; yellow — related to global impacts of fires, such as climate
change, carbon emissions and ecosystem degradation; purple — highlights the impact of fires on air
quality, public health and chemical processes associated with pollution. Promising areas for further
research include ecological aspects (deepening knowledge of the impact of fires on biodiversity, elemental
cycles, and ecosystem restoration), technological solutions (integration of artificial intelligence, satellite
technologies, and predictive models for fire management), and climate impacts (assessing the role
of fires in climate change and developing global mitigation strategies), socio-environmental approaches
(studying the impact of fires on public health, especially vulnerable groups, and developing protection
strategies), and, given the Russian invasion, the consequences of military operations, as the fires caused
by them have unique characteristics that require detailed analysis (monitoring, research on emissions,
development of strategies for restoring forest ecosystems).

Key words: forest fires, clusters, environmental, climatic, technological and managerial aspects, research
perspectives, military operations.

Beryn

AicM BHUKOHYIOTH KAIOYOBY POAbL V IIif-
TPUMaHHI €KOAOTiYHOI piBHOBaru IIAAHETH,
HEOOXiAHI MAS JKUTTH AIOAWHH, 30epeKeHHS
cTabiABHOTO KAIMaTy Ta € O00’€KTOM CTaAOTO
PO3BUTKY (u1iab 15) (I'epacuMuyk Ta iH., 2023).
OpmHuM i3 merpaallifHUX IPOIECIiB Yy AiCOBUX
€KOCHCTEMAX € IIoXKexXKi. AICOBI IToXKeXKi — IIe
OJUWH 13 HaMBaXKAUBIIIINX €KOAOTIYHHUX BHUKAH-

KiB Cy4aCHOCTi, gKi CyTTEBO BIAWBAalOTH Ha
CTaH €KOCHCTEM, TAODAaABLHHUU KAiMaT i moOpo-
Oyr cycmiabcTBa. IlllopiyHO THCHYI reKTapiB
AICIB ¥ BCBOMY CBITi 3a3HaioTb PYUHIBHOTO
BIIAMBY BOTHIO, W10 IPU3BOAUTH [0 3HAYHUX
BTpaT OiOpi3HOMAHITTS, IOPYLUIEHHS €EKOAO-
TiYHUX IIPOIIECIB, BUKUIB ITapHUKOBUX ra3iB
i merpapgarttii rpyHTiB. BogHo4Yac BIAUB AiCOBUX
TIOXKEXK BUXOAUTH 3a MeXKi IIPUPOLHOIO cepe-
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JOBUIIA, TOPKAIOYHUCH COIIaAbHUX, €KOHOMid-
HHUX acCIIeKTiB i 340poB’a HaceaeHHd (Baaepko
Ta I'epacumuyk, 2017; Herasymchuk et al.,
2023; Baaepko Ta iH., 2023; I'epacumMuyk Ta
in., 2023).

HazmsBuyaiiHo IOIHMpPOKOI0 €  reorpadia
BUBYEHHS AICOBUX IIOXKEK, III0 OXOIIAIOE BCi
kyrouku cBity: CHIA (Roberts et al., 2021;
Smith et al., 2024; Tortorelli et al., 2024),
Icnania (Peris-Llopis et al., 2024), Inxia (Pati
et al., 2024; Himanshu et al., 2024; Khan,
2024; Mohd et al., 2024), I[Toptyraaia (Al Pavel
et al., 2023), Lleutpaabhi limaaai (Sati, 2024),
Henaa (Dhungana et al., 2024), IliBHiuHU}
Tainaug (Noroozi et al.,, 2024), Bauraapgem
(Haydar et al., 2024), Ipan (Asadollah et al.,
2024), Kanana (Chavardes & Daniels, 2016),
Bpasuaia (Araujo et al., 2017), VYkpaina
(Baaepko Ta I'epacumuyk, 2017; Herasymchuk
et al., 2023; Baaepko Ta iH., 2023; l'epacum4yk
Ta iH., 2023).

JIOCAIZKEHHA AICOBUX IIOKEXK € MIXKIHC-
MUTIAIHAPHOIO C(Pepolo, gKa OXOIAIOE €KO-
AOTIYHI, KAIMATW4YHi, TEXHOAOTIYHI ¥ ympas-
AiHCBKI acnekTu. [aa aHaaily Iiei ckaamHOl
TEMH CydacHa Hayka BHKOPHUCTOBYE iHCTDY-
MEHTH Bidyaaizamii 3Haup, gk-or VOSviewer,
III0 [AI0Th 3MOTY aHaAi3yBaTH BEAWKI 00cCATH
HAyKOBUX MAaHUX i BUABAATH B3a€MO3B’I3KU
MiX KAIOYOBUMHU IMOHATTIMH Ta TEHACHIIIMU
IIOCAIIKEHD.

[Mompu 3HaYHUN HAYKOBUH iHTEpEC A0 AiCO-
BHUX IIOXKEXK, IXHiHf BIAUB Ha €KOCHUCTEMH, KAI-
MaT i1 CyCHiABCTBO, HHUTAHHSI KOMIIAEKCHOTI'O
MiKOUCIIUTIAIHAPHOTO aHaaidy Liei TeMaTuku
3aAWIIAETECI  HENOCTATHBO  BHCBITA€HHM.
OcobAMBO 1Ie CTOCYETBCS iHTerpailii eKoao-
TMYHUX 1 TEXHOAOTIYHHX aCIEKTIiB 3a JOIIOMO-
rOI0 CyJ4acHHX METOIB KAACTEPHOI'0 aHaAily,
a came VOSviewer. Maao yBaru OpuIiAr€HO
BUKOPHUCTAHHIO IHCTPYMEHTIB Bidyaaizarii
3HAHb JIAS CHCTeMaTH3allii Ta aHaaily HAyKO-
BUX [aHUX y Liti cepi. 3okpema, HexocTaT-
HBO JIOCAiIKEeHb, SKi iIeHTHU(IKYIOTh KAIOYOBI
TEeMHU, TPEHAY Ta IPOTAAWHH y BUBYEHHI AicCo-
BUX TI0XKEXK Yepe3 aHaAi3 HAYKOBHUX KAACTePiB.
Lle yckaagHIOE BUPOOAEHHS e(DEKTUBHHUX CTpa-
TErift JAS MOM’AKIIIEHHS HACALIKIB ITOXKEXK Ta
IHTETPOBAHOTO YIIPaBAIHHSI €KOCHCTEMAaMHU.

Marepiaa i meToau

[adpopmartiiiHoro 6a3010 IOCAIIKEHb cTasa
pedepaTHBHa HayKOMeTpH4YHa 0as3a JaHUX
HaykoBUX ItyOaikamniti Web of Science (WoS)
3a KaodyoBuUMH caoBamu forest fires. Ha
OCHOBI IILOTO 3amuUTy 0yA0 cpopMOBaHO HaLIp
HAyKOBUX ITIyOAiKaIlilf, III0 OXOIIAIOE IIEPiof
nocaimkens 1971-2025 pp. Jaa Bisyaaiza-

mii gaHux Oibaiorpadiynoi 6a3m manux Web
of Science 3acrocoByBaan VOSviewer — mpo-
IpaMHUM iHCTPYMEHT OAS CTBOPEHHS KapT Ha
OCHOBi MepEeKeBHUX [NaHUX, L0 € y BIABHOMY
nocryti. [Iporpamunii incTrpymenT VOSviewer,
III0 TIOKA3ye, IK Pi3HI TepMiHH abo KAIOYOBi
CAOBa BHKOPHCTOBYIOTBCS B KOHTEKCTi Hay-
KOBUX IyOaikalifi abo [m0CAiIKeHb, 3B’d3KH
MiK By3AaMHU (TepMiHAMM) OIPEACTaBASIOTH
JaCTOTY CIIABHOTO BXKMBaHHS ab0 IIUTYyBaHHS,
a TOBLIMHA AiHIH MiXX HUMH BKa3y€ Ha CHAY
IUX 3B’43KiB. KOABOpPH IpyIl TepMiHIB Ha CXeMi
BKa3ylOTh Ha Pi3HI TeMAaTW4HI KAACTepH, IO
IIOKA3yIOTh 3B’I3KU MiXK KOHKPETHHUMH aCIIeK-
TaMHu AocaimkeHHs. Pob6ora 3 VOSviewer nmae
3MOTY BUSIBUTH OCHOBHI HaIIPSIMH JOCAi?KEHb,
ixHi B3a€MO3B’A3KH i CTBOPUTH YiTKE YIBACHHS
IIPO CTPYKTYPY IIpeaMeTHoi obaacTi.

Pe3yAbTaTH Ta iIX OOroBOpeHHS

Y 6ibaiorpadpiuniii 6a3i ganux Web of Science
3a 3anutoM forest fires HagBHa 51 191 my6ai-
Kallig, 110 oxomaloe mnepiox 1971-2025 pp.
VOSviewer BuzHadyeHo 11 746 KAIOUOBHX CAiB,
dKi MAaIOTh Pi3HI KIABKOCTi IIOBTOPEHDb i CHAY
3B’a3Ky. PynkiioHaa VOSviewer naB 3MOry
3aiticHuTH Bisyaaizarito Ha ocHOBI 1000 KAtO-
YOBUX CAiB, III0 MarOTh HaAMWOIABIILY CyMapHY
CHAY TIOCHAAHB, PE3YABTATH 4OTr0 HaBeeHi Ha
puc. 1. PeayarraTu Bidyaaizamii 3 BUKOpHUCTaH-
HAM ITporpaMHoOro iHcTpyMmeHTa VOSviewer Ha
ocHoBi 1000 KAIOYOBHX CAIB, III0 MAalOTh Haii-
6iABITy CyMapHY CHAY IIOCHA@HB, HABEIEHO Ha
puc. 1.

3a pesyabraTaMu Bidyaaizamii cpopmoBaHO
LIiCTh KAACTEPIB (OUB. puc. 1), SKi mpeacras-
ASTIOTDH Pi3HI TEMaTUYHI HAIIPSIMHU OCAI/IKEHE,
IIOB’I3aHi 3 AICOBUMU IIOXKE€XKaMHU. 3a pPe3yAb-
TaTaMu Bidyaaizamii VOSviewer BH3HA4YEHO
50 KAIOYOBHX CAIB, Ki MarOTh HAHOIABIITY ITOB-
TOPIOBaHICTb Ta CHUAY 3B’I3KY (TabA. 1)

HaI/I61AI:H.Iy IIUTOMY Bary sIK 32 KiABKICTIO
II0SIB y TEKCTI, TaK i 3a CHAOIO 3B HSKy Mae Jep-
BoHHUU Kaactep — 43,8% 1a 44,4% BignoBigHO
(3eaerutt kaacrep — 14,5% Ta 15,8%, cuniit
KAACTEp 14,3% ta 13,6%, >xoBTHUIl Kaac-
Tep — 10,8% Ta 9,5%, cipuit kaactep — 8,5%
Ta 9,1%, (ioaeToBHUIt KaacTep — 8,2% 1a 7,7%)
(zuB. puc. 1, Taba. 1).

YepBoHUM KAacCTEpP MICTUTB 255 KAIOYOBHUX
CAIB Ta OXOIIAIOE IIOHATTS, IIOB’SI3aHi 3 €KOAO-
TYHUMH Ta 0i0AOTIYHHUMH acCIeKTaMH AiCOBHX
roxex (auB. Taba. 1). [ToxkexKi po3ragaarThCI
He AHWlIe gK pPyHHIBHUHM (akTop, ase i fK
MIPUPOAHUH MpPOIleC, HEOOXiIMHUHI OAT TiATPH-
MaHHS eKOCUCTEMHOI piBHOBaru. [JJocAisKeHHS
B [IbOMY HAIIPSIMi € BaXKAUBUMH 1A PO3POOKHU
cTpaTeriil yimpaBAiHHS AicaMU Ta IOM IKIIIEHHS
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Puc. 1. Bisyaaizania manux 6ibaiorpadiunoi 6a3u ganux
Web of Science 3a 3anurom forest fires

HaCAIKIB mToxkexK. Fire («moxkeskar) € HeHTPaAb-
HUM TepMmiHoM (9977 sragyBaHb y HAyKOBHUX
IIparsgx), 1o o0’eAHy€e BCI iHIII TOHATTS, IK-OT
MIOPYIIeHHd, BiTHOBAE€HHS, CyKIecid Ta pis-
HOMAHITTd (3araabHa cuaa 3B’I3Ky — 67 539)
(zuB. TabA. 1).

Karo4oBi ca0OBa, sIKi MarOTh HAUOIABIIY TTOB-
TOPIOBAHICTE i CHAY 3B’I3Ky, 30Cepe/KeHi Ha
Oiopi3HOMAaHITTI Ta pereHepallii €KOCHCTEM.
B3aeMo03B’a3KM MiXX TepMiHaMu Bimobpazka-
IOTh CKAQIHy AUHAaMIKy IIPUPOIHUX IIPOIIECIB,
III0 aKTUBYIOTBCHA ITiCAA IIOKEXK, SK-OT CYK-
Lecia, 3MiHa IaTepHiB i BiAHOBAEHHS cepei-
oBUIL icHyBaHHHA. EKocucTeMU IicAS IIOXKEXK
CTaIOTh MO3aiYHUMH, IO CIIPHUSIE IIiABUIIEHHIO
Pi3HOMAaHITTS Ta BiMHOBAEHHIO CTiHKUX AaH.I-
macriB. lle B3aeMomnoB’sa3aHi OpOLECH, $Ki
IIiIKPECAIOIOTh HEOOXiAHICTH IHTErpOBaHOTO

migxomy o0 yIIpaBAIHHA AicamMu, afgamTarii mo
IIOXKEXK 1 MiATPUMKHU €KOAOTIYHOI CTIHKOCTI.

[lepcrieKTUBHUMH HaIIpPSIMaMHU [IOCAIIKEHb,
K1 OIIOMOXKYTBb 3PO3YMIiTH BIIAUB IMOXKEX Ha
€KOCHCTEMH Ta PO3POOUTH e(DEKTHBHI CTpaTeril
iXHBOTO BiZHOBA€HHA ¥ VIIPaBAIHHH, § 4epBO-
HOMY KAACTepi, Ha HaLLy AYMKY, €: JOCAIZKeHHS
€KOAOTIYHUX HACAIIKIB ITOXKeEXK 1As OiopizHOMa-
HITTS Ta CEpeI0BUIL iCHYBaHHS; BUBYEHHS 10B-
TOTPHUBAAUX HACAIZIKIB IOXKEXK AT AQHAIIA(TIB
i KaiMaTy; po3pobKa CTaAMX IiAXOAIB 10 yIIpaB-
AIHHS TIOKEXaMHU Ta BIJHOBAEHHS €KOCHCTEM;
iHTerpalisd €KOAOTiYHHUX, COILlaABHUX 1 TEXHO-
AOTIYHUX IIXOAIB AT CTBOPEHHA e(PEKTHUBHUX
crparerili aganrariii 1o 3MiH KAiMaTy Ta ITiIBU-
IIIEHHA YaCTOTH IIOXKEXK.

3eaeHU KaaCTeEP CKaagaeThes 3 184 karodo-
BUX CAIB 1 IIOB’d3aHU# 13 BiIHOBAEHHSIM €KOCHC-
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Tabanna 1
50 KAIOYOBHX CAIB, SKi MAIOTh HAHOIABIIIY IOBTOPIOBAHICTh Ta CHAY 3B’A3KY (32 pe3yAbTaTaMu
Bi3yaaizarii VOSviewer)

Karo4oBi caoBa KiapkicTh osaB 3araA?Ha cHaa
3B’A3KYy
1 2 3
YepBoHHUH KaacTep, 255 caiB
fire («BOroHm) 9977 67 539
forest («aic») 5442 37 002
wildfire («upupoaHi TOKeXKi») 5034 37 794
vegetation («pOCAMHHICTE) 4753 36 197
patterns («maTepHH») 2600 19772
prescribed fire («BcTaHOBAEHA ITOXKEKAY) 1980 14 830
diversity («pi3HOMaHITTS») 1947 14 615
biodiversity («6iopizHOMAaHITTS») 1801 13 848
growth («3pocranHs) 1848 13 247
regeneration («pereHepartis») 1611 12 805
forests («aicm) 1759 12 316
restoration («BiZHOBAEHHS) 1285 10 136
responses («BiAmoBimi») 1189 9202
communities («pomani) 1091 8085
savanna («caBaHa») 996 8064
ecology («eKoaoris») 1092 7705
3eaeHni Kaactep, 184 caoBa
dynamics («quHaMiKa») 4092 31 444
disturbance («mmopymieHHs») 2910 24 201
boreal forest («GopeasbHHMI AiC») 1805 14 732
fire severity («iHTEHCHBHICTh ITOXKEXKi») 1384 11 575
drought («mocyxan) 1355 10991
succession («CyKIiecis) 1288 10 398
regimes («pesxRUMMY) 978 8320
California («KaaihopHisi) 894 7376
CuHiit kaacrep, 183 caoBa
management («yIIpaBAiHHS) 3388 25115
landscape («aangimadT) 1548 12 383
model («mMoneab») 1964 11 470
wildfires («aicoBi moxexi») 1431 9799
severity (HTE€HCUBHICTH») 1224 10 175
remote sensing («CyImyTHHKOBI TEXHOAOTI») 1259 8369
forest fire (vaicoBa moxkezxan) 1585 7405
burn severity («cTyIiHb cIaaeHHs») 992 8464
risk («pu3UK») 1074 6657
2KoBTHit Kaacrep, 166 cais
wildfire («aicoBa mozkezkan) 5034 37 794
carbon («ByTAeIlb») 151 12 620
soil («rpyHT») 1167 8170
ecosystems («€KOCHUCTEMM») 1072 8512
nitrogen («HiTporeH») 1028 7622
temperature (¢remneparypa») 974 6525
dioseToBUM KaacTep, 114 caiB
biomass («0iomacanr) 1700 11 832
impacts («BIAUBHY) 1386 10 539
forest-fires («aicoBi mozkeKi») 1456 8744
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[TpomoB:keHHs TabauI 1

1 2 3
impact («BIIAHB») 1335 9094
emissions («BUKHAMN») 1331 8518
deforestation («3HeaiCHEHHsD) 1058 7266
Cipuii kaacrep, 98 caiB
climate change («3MiHa KaiMaTy») 3804 29 250
history («icTopis) 1514 11 574
variability («MiHAVBIiCTE») 1244 9611
fire history («icTopis noxkexK») 1099 8441
land-use («3eMAEKOPHCTYBaHHS) 943 7080

TeM, IIONYAdIlifHOI0O AUHAMIKOI0 Ta BIIAUBOM
AICOBUX IIOXKEXK Ha CepefoBHUIA iCHYBaHHY,
a TepMiHOM, IKHUH Mae HaUOIABIIY KiABKiCThb
sraayBaHb (4092) Tta cuay 3Ba3Ky (31 444),
€ dynamics («amHamika») (guB. Taba. 1).
3eaeHUH KaacTep BimoOpazkae MiXKIHCITHIIAI-
HapHUY OiaxXid A0 BUBYEHHS AiCOBHX IOXKEXK,
00’ THYIOYH €KOAOTIYHi, YIIpaBAIHCBHKI Ta Bim-
HOBAIOBAaABHI aCIIEKTH. AKIIEHT pPOOUTHCH
Ha MOiATPUMaHHI IPUPOAHOTO OasaHCy depe3
PO3yMHe yIIpaBAiHHA €KOCHUCTEMaMH, BiIHOB-
A€HHS X MicAS TTOXKEeXK 1 MiABUIIIEHHS CTIMKOCTI
10 MaliOyTHIX BUKAUKIB.

KAl040BHMH IIEPCIIEKTHBaMH [OCAiIKEHb
IIBOTO KAAacTepa € BiJHOBAEHHS: BHUBYEHHH
MEXaHi3MiB MiABUILIEHHS CTiHKOCTi €KOCHCTEM;
p03p06Ka CTpaTeriii BiIHOBACHHS AICiB, IPyH-
TiB 1 BOAHHUX pecypciB; BUBYEHHS METOIB 30e-
pekeHHd 06i0pi3HOMAHITTS ITiCAS IIOXKEXK; iHTe-
rpalig IIPakTHK CTAAOTO 3€MAEKOPHUCTYBaHHS
[IA] 3aT100iraHHa MacIITaOHUM IT0XKeXKaM.

CuHill KaacTep 00’emHye 183 KAIOUOBI caOBa
Ta 30CEPEPKEHUM Ha iHXKEHEePHUX 1 TeXHOAO-
rMYHUX MigxoAax [0 BHUBYEHHS U yIpaBAiHHA
AICOBUMH IIOXKEKAMH, a KAIOUOBUM TEPMIHOM,
dKUW Mae€ HaHOIAbLIIy KIABKICTH 3rayBaHb
(3388) i cuay 3B’a3ky (25 115), € management

(«ympaBaigHs») (muB. TabA. 1). OcHOBHHI
aKIIEHT POOUTBCS Ha YIpPaBAiHHI, pPO3poOIIi
IHCTPYMEHTIB [Ad MOHITOPHHLY, IIPOTHO3Y-

BaHHSA Ta 3MEHIIEHHS DPH3HUKIB 3a HOOIIOMO-
TOI0 CYIIyTHHUKOBHX [OAHHUX 1 MOIEAIOBAHHM.
BaxavBUM HaIpsMoM € iHTerpaiis CyIyT-
HUKOBHX TEXHOAOTIH, MAalIMHHOI'O HaBYaHHS
¥ reoiHpopMAIiTHUX CUCTEM JIAS ITOKPAIIEHHS
pearyBaHHs Ha IT0XKeXKi.

KA1040Bi IepCreKTUBU OCAIIKEHb CHHBOT'O
KAacTepa — PO3BUTOK iHHOBAIiMHUX pillleHb
JAS MOHITOPHMHIY Ta 3aro0iraHHd IT0KeXKaM:
BukopuctaHHs Al, aAucCTaHILIHHOTO 30HIY-
BanHd, GIS i momeaelt IIPOTHO3YBaHHHA A
e(PeKTUBHOIO YIIPaBAIHHS IIOXKeXKaMH; VIO0-
CKOHAA€HHS TEXHOAOTiH BUIBAEHHS II0XKEX Ta

OIlIepaTHUBHOTIO pearyBaHHS Ha HUX; iHTerpallid
€KOAOTIYHHX, COIllaAbHUX, EKOHOMIYHHUX 1 Tex-
HOAOTIYHHUX MOCAI/I’KEHb OAS KOMIIAEKCHOTO
BUPIIIIEHHS TIPOOAEM AICOBHX IIOXKEXK; PO3-
pobKa cTparTerii, 1110 BpaxOBYIOTb IiIBUIIIEHHS
JaCTOTH MOXKEXK YHACAILOK 3MiH KAiMaTy.

XKoBTuit Kaacrep BMillye 166 caiB Ta cro-
CYETBCSI €KOAOTIYHHX i BYTAEIIEBHUX aCIIEKTIB,
IIOB’I3aHUX 13 AICOBUMH IOXKEXKAMH, a KAIOYO-
BUM TE€PMiHOM, KUl Ma€ HaHOIABITY KiABKICTh
sragyBaHb (5034) i cuay 3B’a3ky (37 794),
e wildfire («aicoBa mozxkexa») (muB. Taba. 1).
KaacTep BHCBITAIOE BIIAUB IIOXKE€XK Ha TAO-
OaabHiI IIpollecH, SIK-OT BHUKHIAM BYTACII0 Ta
Jerpajailis eKocHUCTeM, BimoOpazkae raobasb-
HHH KOHTEKCT AICOBHX IIOXKEXK, aKLEHTYIOYH
yBary Ha iXHiX HacAigkax [asd BUKU/IB [IapHU-
KOBUX ras3iB i 3MiH y BUKOPHUCTAHHI 3eMeAb.

KAI040Bi NIEPCHEKTUBHU OCAIIKEHb KOB-
TOTO KAACTePa OXONAIIOTH BaXKAUBI TUTAHHS,
TIOB’s13aHi 3 KPyroobiroM eAeMeHTiB: BUBYEHHS
BUKULIB IapHUKOBUX T'a3iB Ta 3MiHa ByTAelle-
BOTO DaAaHCY; AOCAIIKEHHS 3MiHU ITUKAIB ByT-
AELTI0, a30Ty ¥ iHIITUX €AEMEHTIB; JOCAIZKeHHSI
IIPOLIECIB BiJHOBAEHHSI I'PYHTIB, POCAMHHOCTI
Ta BOAHUX PECYPCIB IIiCAS IIOXKEXK; BIIAUB
IIOXKEXK y CTPaTerisax yIpaBAiHHA 3eMASIMH Ta
AlcaMy; iHTerparlis JaHuX PO HOXKEXKi B Kai-
MaTHYHI MOJIEAI JIAS OITIHKH iXHBOTO JOBTOTPHU-
BaAOr'0 BIIAUBY. Taki DOCAIIKEHHS [OIIOMO-
KYTb TAHUOIIIE 3PO3YMITH POAB AiICOBHUX IOXKEXK
Yy TAODAABHHX €KOCHCTEeMaxX i po3po0dUTH edek-
TUBHI crparterii mad IXHBOTO HOM IKIIIEHHS
Y apmamraniii 7o 3MiH Kaimarty.

dioaeToBuii Kaactep Haaiuye 114 caiB i cTo-
CYETBCSI BIIAUBY AICOBUX IIOXKEXK Ha SKiCTb
TIOBIiTPSl, BUKUAY IIKiTAUBUX PEYOBHH, BIIAUB
Ha 3[0pOB’S AOfed 1 XiMiuHI HIpoLlecH, LI
BHHUKAIOTB ITifT 9acC II0XKEXK, a TePMiHOM, SKHH
Ma€e HaMOiABIIY KiAbKiCTB 3ramyBanb (1700)
i cuay 3B’a3Ky (11 832), € biomass («6iomacar)
(muB. Taba. 1). OCHOBHiI TE€MH [OCAIIXKEHb
rnependavyaroTh MOHITOPHHT BHKHIIB, PO3-
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POOKY TEXHOAOTIH [AS IIPOTHO3YBaHHS ITOIIH-
PEHHA OUMy, aHaai3 Moro ckaaay Ta BIIAUB
Ha HaceaeHHd. OCOOAMBY BaKAMBICTH MaloTh
3aX0AM 3 IIOMMKIIEHHS BIIAUBY IIOXKEXK Ha
SKICTh IIOBITPs, a TaKOXK PO3pobKa cTpaTerii
3aXMCTYy 37I0POB’d BPa3AUBHUX I'PYIl HACEAEHHS.

[lepcieKTHBHUMH HaIpsIMaMH IOCAIZKEHb
IILOTO KAaCTepa €: OIliHKa 3a0pyAHEHHS II0Bi-
Tps rasaMH, TBEPAUMH 4YacTKaMHU B aeposo-
A9IMH Ta MOHITOPHMHI' iX pO3MNOBCIOIKEHHS;
IOCAIIPKEHHS HAaCAiAKIiB 3a0pyAHEHHS 1AL
OUXaABHOI Ta CEpPLEBO-CYAHUHHOI CUCTEM; POAB
YOPHOTO BYTAEIIO y 3MiHI KAiMATy Ta BIIAVB
Ha dKICTb HOBITPS; MOCAIIKEHHHA YTBOPEHHS
BTOPUHHUX 3a0pyaHIOBA4iB (TporoccepHOro
030HYy) Yepe3 XiMiyHi peaxirii Iicas IToxKeXK.

Cipwuii kaacrep MicTUTD 98 cAiB, 2 KAIOYOBUM
TEePMiHOM, KU Ma€e HaHOIABIITY KiABKICTD 3ra-
nyBaHb (3804) i cuay 3B’a3Ky (29 250) € climate
change («3M1Ha KAlMaTy») (IH/IB Taba. 1). Lei
KAAaCTep MOB’I3aHUM 31 3MiHOIO KAlMaTy, icto-
PUYHUMH [OAaHUMU IIPO IIOXKEXKI Ta IiXHBOIO
MiHAMBICTIO. IlepCneKTHBHUMU HaIpsagMaMH
LIBOTO KAAQCTeEpa €: MOAEAIOBAHHS B3a€MO3B’d3-
KiB MK KAIMATUYHUMU 3MiHaMU Ta PU3UKOM
MIOXKEXK y Pi3HUX perloHax (Hal'IpI/IKAaI[, B apK-
THYHUX, OOpeasbHUX i TpOl‘Il‘{HI/IX Aicax) i mpo-
THO3YBaHHA MaMOyTHIX ClieHapiiB ITOKeX Ha
OCHOBi KAIMATUYHHUX MOAEAEH; aHaAi3 BIIAUBY
AIOJICBKOI IiSIABHOCTI Ha IIOXKEXHY aKTUBHICTH
y Ppi3Hi icTopuuHi mepiogu; BIAUB 3MiHU 3€M-
ACKOPHCTYBaHHd Ha BHUHUKHEHHA H iHTEH-
CUBHICTB MOXKEXK, OIliHKA MIHAMBOCTI €KOCHC-
TeM y BigNoBigp Ha 3MIiHM KAiMaATy, IOXKEK
Ta aHTPOIOTN€HHUH BIIAUB; BIIAHUB ITOXKEXK Ha
rA00aAbHI Ta perioHaAbHI KAIMATUYHI IIHMKAH,
aHaAi3 Iepexoay BiZ 3BUYAMHUX [0 EKCTpe-
MaABHUX PEXUMIB ITOXKeXK Yy BiIIOBiAb HA KAi-
MaTHUYHi Ta aHTPOIIOreHHI 3MiHU.

3 oragay Ha BiMcekOBi mii Ha TepuTOpii
Haloi [Jep:KaBH KAIOYOBUMM HaIpsgMaMH
MOZAABIIIHNX JOCAIIKEHb MAaIOTh CTATH: aHaAi3
TIOXKEXK, BUKAUKAHUX OOMOBHUMH MiIMH (DOCAi-
IDKEHHS BIIAUBY apTHAEPiACHKUX 0OCTpiAiB,
aBiayzmapiB i BUOyXiB Ha BHHUKHEHHS TT0KEXK);
BHBYEHHS CKAQQy AWMy Ta TOKCHUYHHUX TrasiB

BiJl AICOBUX IIOXKEXK, CIPHYUHEHHUX BiHCBKO-
BUMH [JiSIMH; aHaAi3 OOBrOTPUBAAUX HACAIL-
KiB [AS €KOCHCTEM i 3[I0POB’d; MOHITOPHHT
II0XKEXK, CIPUINHEHUX BiACLKOBHMH IiIMH;
BHKOPHUCTAHHS CYIIyTHHKOBUX TEXHOAOTIH IS
OLIIHKY MAacIITabiB ITOXKEXK y 30HaX KOH(QAIK-
TiB; po3poOKa METOMiB €KOAOTiYHOTO BiHOB-
A€HHS TepHTopm MOCTPaXKAAaAUX Bifl MOXKEXK
yepe3 BiMCBKOBI Aii.

Ba3HadeHi HaOpsgMH [OAAABIINX JOCAi-
[DKeHb OanyTbh 3MOTY CTBOPHUTH e(eKTHUBHI
CHUCTEMH VIIPABAIHHS IIOXKEXKaMHU, IIOM SIK-
IIEHH4 IX HaCAiIKIiB Ta ajanTallii 10 BUKAHUKIB
MaibyTHBOTO, 30KpeMa, CIIPUYNHEHUX BiHOIO
Ha TepuTopii Hamoi gepKaBH.

BHCHOBKH

Meromoaoria VOSviewer masa 3MOry izeH-
TU(IKyBaTH KAacTepH 3HAHB, 9Ki JEMOHCTPY-
I0Th, SIK Pi3HI HAIIPAMH [OCAIIZKEHb B3a€MOJIi-
IOTb MiXX CO0O0I0, i OKPECAIOIOTH IEPCHEKTHUBU
OAS TIOHAABIIIONO0 PO3BUTKY wLiei HaykKoBoi
raaysi. HaiibiabIry muToMy Bary K 3a KiAbKi-
CTIO IIOSIB Y TEKCTi, TaK i 33 CHAOIO 3B’I3Ky Mae€
YEepPBOHHUH KAaCTep (€KOCHCTEeMHi Ta bioaoriuni
acmekTH AicoBux moxexk) — 43,8% ta 44,4%
BIATIOBiZIHO, III0 BKa3ye€ HA HOTr0 JOMiHAHTHY
poAb y TeMaTHLI (3eaeHUE Kaactep — 14,5% ta
15,8%, cuniit kaactep — 14,3% Ta 13,6%, 3k0B-
TH# Kaacrep — 10,8% Ta 9,5%, cipuit kaacrep —
8,5% Ta 9,1%, cioseToBUt KaacTep — 8,2% Ta
7,7%). IlpoBeneHNH aHaAi3 HAYKOBHUX ITyDAiKa-
Li#l IeMOHCTPye OaraTOBUMIpHICTH TEMaTHKHU
IIOCAI/I>KEeHDb, TIOB’A3aHUX i3 AICOBUMH IIOXKe-
xKaMu. [ToxKexKi po3ragaaroThCa 9K BarKAUBUH
€KOAOTIYHHMM, TEXHOAOTIYHHH, KAIMATHYHUI
i comiaAbHME BHUKAUWK, III0 TOTPeOye MiKauc-
LUTIAIHAPHOTO ITiAXOAY OAS PO3YMIiHHS IXHIX
HaCAiAKIiB i po3pobKM e(eKTUBHUX pillleHb.
KommiaekcHuY migxim Oo0 BUBYEHHS AiCOBHUX
II0KEXK, iHTerpailisi eKOAOTIYHUX, TEeXHOAOTI4-
HUX 1 COIliaABHUX DpPillleHb, a TaKOXK Bpaxy-
BaHHS Cy4JaCHUX BUKAUKIB, SK-OT 3MiHa KAi-
MaTy Ta BINCBKOBI KOH(MAIKTH, CIPUITUMYTH
po3pobiii e(peKTUBHUX CTpaTerid ynpaBAiHHS
TIOKeXKaMH Ta iX Hacaigkamu, 3abesredyrodu
CTiHKICTb €EKOCUCTEM i TPOMASI.
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