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IHCTMTYT reorpadpii HauioHanbHoi akagemii Hayk Ykpainu, Knis

3MIHU CTPYKTYPU 3EMHOIO NMOKPUBY TA NMOXEXOHEBEI3IMNEKA J1AH[O-
LWWA®TIB YOPHOBUIIbCbKOI 30HW BIOAYYXXEHHA: METOOU OLUIHIOBAHHSA
3 BUKOPUCTAHHAM CYNYTHUKOBUX 3HIMKIB*

Mertoro 1ociipKeHHS € po3po0Ka i PeICTaBICHHS Pe3yJIbTaTiB 3aCTOCYBAaHHS METO/IIB OLIIHIOBAaHHS Ta IIPOTHO3YBaHHS PiBHIB
noxesxoHeOe3nexyu Janamadris. JocuimKeHHs IPYHTY€ETbCsl Ha aHAi31 NiPOJOriYHUX XapaKTEPUCTUK POCIUHHOTO TOKPHUBY
Ta JJAaHUX TPO CydacHHW cTaH 1 TeHnaeHuii 3MiH naHamadrie. JlocmipkeHHs BUKOHAHO Ut NaHAmadTiB YopHOOHIBCHKOT
30HM BiquykeHHs. LIsi TepuTpist € mokeoHeOe3MeUHOr, BEIMKI ol JiciB Ta nepenoris (19 200 ra) moctpaxkianu TyT
Big moxex y kBiTHI 2020 p. MeTomu MOCTIJDKEHHS: JIOTIYHE MOEIHAHHS METONIB HAa3eMHHX CIOCTEPEKEHb (IIOITBOBHX
naHnmadTo3HaBYMX Ta OOTaHIKO-reorpadivHUX JOCITIIKEHb), METOMIB y3araJbHEHHS Ta aHANi3y KUIbKICHHUX MipOJOTIYHHX
[OKa3HUKIB POCIMHHOIO IOKPUBY, ACHIU(PYBaHHS CYNYTHUKOBHUX 3HIMKIB Ta reoindopmauiiinoro xaprorpadysanus. B
pe3yabTaTi AOCIIKEHHS BU3HAYEHO IIPOJIOTriuHi MOKa3HUKU POCIMHHOTO IOKPHUBY y CIIBCTABIEHHI 3 XapaKTEePUCTUKAMU
JaHAMAa@THAX YMOB; IPOAHAJi30BaHO CyYacHY CTPYKTypy Ta IPOTHO3 IIPOCTOPOBO-YACOBHX 3MiH 3€MHOTO IIOKPUBY
maHAmadTiB K IMepeayMOBY Ul BU3HAUCHHS IXHBOT MTOMKEKOHEOE3NEKH; BU3HAYEHO KIIACH MOXKEKHOI HaOe3IeKn 0CHOBHHUX
BuiB JaHAmapTieE YopHOOMIECHKOI 30HM BiTUY)KEHHS; PO3KPUTO NPHHIMIHA MPOTHO3YBAHHS DPIBHIB IOKEKOHEOEIMEKH
nanmmadris. [ MoensHOT JUISHKY y IEHTPANIbHII YaCTHHI 30HU BiTUy>KCHHS BUKOHAHO aHAJI3 3MiH CTPYKTYyPH 36MHOTO
nokpuBy 3a nepiox 3 1992 pik mo 2018 pix Ta po3paxyHok ix ypaxenHs noxexxamu 2020 p. ITpoaHanizoBaHO TakoX 3MiHH
CTPYKTYpH 3€MHOTO NOKPHBY OCHOBHHX BUJIB JaHAMA(TIB 1iel Teputopii. HOBU3HA NOCHIKEHHS TIOJATae B OMpPAIlOBaHHI
METO/IiB OI[IHFOBAHHS 1 IPOTHO3YBaHHS [TOYKEXKHOT HeOe3MeKH JIaHIIIa)TiB Ha OCHOBI BU3HAYCHHS IIPOJIOTIYHUX XapaKTePUCTHK
(ditokoMnoHeTy NaHAA(TIB Ta aHaIi3y pe3yiabraTiB Acmn(pyBaHHS IXHBOTO 3EMHOTO MOKPHBY.3aBISKH 3aCTOCYBaHHIO
MIPOITOHOBAHMUX METO/IB PO3LIMPIOIOTHCS HAIPSMH JIAaHIIIA(TO3ZHABYO-TIPUKIIATHUX JIOCITIPKEHb T€0SKOJIOTIIHOTO 3MICTY.

Kntouosi cnosa: nanowagmu; nooicediconebesnexa; niponociuHa OyiHKa, 3eMHuil NOKpus aanowagmis; oewiugpysanns
CYNYMHUKOBUX 3HIMKI8; YOPHOOUNLCOKA 30HA 8I0YYHCEHHSL.
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CHANGES IN THE STRUCTURE OF THE LAND COVER AND FIRE SAFETY OF THE CHERNOBYL EXCLUSION ZONE
LANDSCAPES: ASSESSMENT METHODS USING SATELLITES

The aim of the research is to develop and present the results of application of methods for assessing and forecasting the levels
of fire danger of landscapes. The study is based on the analysis of pyrological characteristics of vegetation cover and data on
the current state and landscapes trends. The study was performed for the landscapes of the Chornobyl Exclusion Zone. This
area is fire-hazardous, large areas of forests and fallows (19,200 hectares) were affected by fires in April 2020.

Research methods — logical combination of ground observations methods (field landscape and botanical-geographical
researches), methods of generalization and analysis of quantitative pyrological indicators of vegetation cover, recognition of
satellite images and geoinformation mapping. Research results are: pyrological indicators of vegetation in comparison with
the characteristics of landscape conditions are determined; the modern structure and forecast of spatio-temporal changes of the
land cover of landscapes as a precondition for definition of their fire danger are analyzed; classes of fire danger of the main
types of landscapes of the Chornobyl Exclusion Zone are determined; the principles of forecasting the levels of fire danger of
landscapes are revealed. For the model area in the central part of the Chornobyl Exclusion Zone, the analysis of changes in the
structure of the land cover for the period from 1992 to 2018 the calculation of their damage by fires in 2020 was performed.

*[ocniooicents 6UKOHAHO Yy MEJICax 3a80aHb HAYKOGO-O0CTIOHUX meM 6i00iny aanowagmosnascmea II' HAHY «IIpodnemu
2eoexonoziunoi besnexu Ilonicbkoeo kpato (ranowagpmosunaguuii acnekm)y ma «OyYiHIOBAHHA AHMPONOSEHHUX 3MiH
aanowagmie Yxpainuy
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Changes in the structure of the land cover of the main types of landscapes of this area are also analyzed. The novelty of the

research is the developed methods of assessment and forecasting of fire danger of landscapes on the basis of determination of

pyrological characteristics of phytocomponent of landscapes and analysis of results of deciphering of their land cover. Areas
of landscape-applied research of geoecological content are expanding due to the application of the proposed methods.

Keywords: landscape, fire dange; pyrological assessment, land cover of landscapes; deciphering of satellite images;

Chernobyl Exclusion Zone.

AKTYaJIbHICTh J0CTiIKEHHS

[Moxexi B mpupogHux koMIuiekcax YopHOOMIBCHKOT
30HU BiguyxxeHHs (3B) — siBuille He pinkicHe, Haii-
OlbIi 3a Troteto BigOyBanucs y 1992, 1995, 1996,
2015 pokax. 3a HOpMaJILHUX YMOB (D)YHKI[IOHYBaHHS
JMaHIIIA(TIB TOXKEKI MPUPOTHOTO TIOXOMMKCHHS €
OJTHIM 13 MOXKIIMBUX €TalliB CYKIIECIHHUX 3MiH pOC-
JIMHHOTO NOKPHBY. CIIPUYMHEH1 TIOTMHOIO0 3aTOPSIHHS,
SIKUMHU € 95-99 % noxex y MpUpOJHUX EKOCHCTEMaX
[1], moxyTb MaTu KaracTpodiuni Hacmigku. Ocob-
B0 HeOe3rneyHi pyHHIBHI HACHIJIKU TaKHX TTOMKEK
IUTST pagioakTHBHO 3a0pymHeHMx maHmmadTiz 3B
Ta MPIJIENIAX TOJICHKUX TePUTOpid. Bim moxkex y
kBiTHI 2020 poky mocTpaxaaino nonaz 5% repuropii
YopHOOHIBCHKOTO — pajialliiHO-eKoJI0riyHoro  Oio-
ceproro 3anosigHuka. [loxexamu y 3B Oyio ypa-
sxkeHo B 2020 p. 19,2 tuc. ra, cymapHa I1uioria, 1o
MpoiiieHa TyT BeMukuMu oxesxkamu y 2015 ta 2020
pokax, ckianae 34,2 tuc. ra [2].

[HTEHCHUBHICTD MOIIMPEHHSI BOTHIO BiJl OCEPEIKY
3aropsiHHs, HE3aJEKHO BiJ MPUYMH BUHUKHEHHS
MOKEeX1, BUBHAYAETHCSI HU3KOI0 NPUPOTHUX YHHHU-
KiB, TOJIOBHI CEpeJI SIKUX — [TOTO/IHI YMOBH 1 TTOYKEKO-
HEOe3MeUHICTh MpIWIerTuX AUTHOK. [Toran 30-piune
(yskmionyBanHs naaamadris 3B B ymoBax maiike
MTOBHOI BiZICYTHOCTI JIFOJIMHU CIIPSIMOBaHE Ha Bif-
HOBJICHHSI KOPIHHUX CTaHIB Ta, BIJIOBIHO, HA Mij-
BHUIIEHHS CTIMKOCTI TaHAmadTiB, 30KpeMa CTIHKOCTi
710 TIOJKEK.

AKTyaJIbHUMHM ~ JIOCHIAHULBKUMH  3aBIAHHAMU
€ pOo3pOoOJICHHS METOIIB OIIHIOBAHHS IOXKEKOHE-
Oe3neku cydacHux jangmadtis 3B [3]. Orpumaru
JOCTOBIpHI pe3ylbTaTH Ul 3HAUYHUX 32 IUIOLICIO
Ta PI3HOMaHITHUX 3a JaHIma@THUMH YMOBaMHU
TEPUTOPIli MOXKHA TITBKH 13 BUKOPUCTAHHSM CYITyT-
HHUKOBUX 3HIMKIB, IUIIXOM IXHBOi OOpPOOKH i 1HTEp-
IpeTauii JaHUX Ha3€MHUX CHOCTEPEKEHb.

CraH BHBYCHHS INTAHHSA, OCHOBHI nmpani

VYnpasninas noxexamu (fire management) [4] — ue
3HaHHSI XapaKTEPUCTHK TOPIHHSI, TIPOTHO3YBaHHS Ta
OIIIHIOBAaHHS MOKJIUBUX HACIIIKIB Bif TIOXKEXK Y Ji-
COBHUX Ta IHIIUX MPHPOIHUX cUcTemax. Iliposoriv-
Hi BJIACTUBOCTI POCIIMHHUX yTPYIOBaHb € 00’ €KTOM

CIIeIiaTbHUX JIICIBHUYHX JOCHIKEHB [5-9 Ta iHmmi].
3HavHa yBara MPUAUIIETHCS OIIHIN HEOE3MeKn BHU-
HOCY PaIioHYKIITiB 3a Mexi 3B mig dac moxkex.
PesynbraTi eKkcriepuMeHTaIbHUX JOCIiIKEeHb YTBO-
PEHHSI Pa/liOaKTUBHHUX aepo30JiB MpU TOXKEkKaXx,
IO MPOBOJMINCH B PI3HUX JAaHAMAPTHUX yMOBax
3B, BukiaaeHo B podorax [4, 6-8]. MoxemtoBaHHS
TIOIMMPEHHS PaJi0aKTHBHUX aepo30JIiB BHACIIIOK
JmicoBuX Moxkex y 3B Ta omiHIOBaHHS IXHIX Hac-
JAKIB 3 BUKOPUCTAHHSAM KOMIUIEKCY MOJENEH, L0
ompaupboBani B IHcTuTyTI mpobiem Oesnexu AEC
HAH VYkpainu (mporHosy noroau, opMyBaHHs KOH-
BEKTHBHOTO CTPYyMEHSI HaJ[ TUIOMICIO TTOXKEXi, ar-
MochepHOTO TIepeHeCeHHS paIiOHYKIIiTiB Ta IXHHOTO
OCa/UKEHHSI Ha MiACTUIbHY IOBEPXHIO), BUKOHAHO
aropamu pobotu [10]. OmeparuBHi AaHi LIOXO
JUHAMIK{ aTMOC(EpHOTo BUHOCY PaJioHyKIiIiB il
yac noxkex y kBiTHI 2020 poKy HasekaTh HAYKOBISIM
YKpaiHCBKOTO TiJPOMETEOPOSIOTIYHOTO 1HCTUTYTY
JICHC ta HAH VYxpainu [11].

Meroay BUKOPUCTaHHS JAaHUX AWCTaHLIHHOIO
30H.lyBaHH: 3eMJIi [TpY BUBYCHHI BUHUKHEHHSI Ta T10-
HIMPEHHS MOXKEXK Y MPUPOAHUX EKOCUCTEMAX BHCBIT-
JIeHO aBTopamu poOit [2, 12, 13] Ta iHmux. 30kpema,
y po6ori [9] HaroJI0IIeHO Ha 3HAYCHHI JIaH A THOT
iHauKarii npu gemmdpyBaHHi Ha aepodOTO3ZHIMKAX
TUTIB TPOBITHUKIB TOPIHHS SK 3aKPUTHX JIICOBUM
HameroM 00’ekTiB. Cyuachi 3minu sanamadris 3B,
y MepIIy 4epry iXHbOTo I'PyHTOBO-POCIMHHOTO MOK-
puBy, nociimxkeni B [nctutyTi reorpadii HAHY min
kepiBaunTBOM B.C. JlaBuauyka [14-16]. [Iporaosni
Monemi CyKIeciHHuX 3MiH JaHamadrie 3B Ta ix
nojanbpia Bepudikarisi Haexars aBTopy IyOmika-
uid [17-19]. Ilpu omiHIOBaHHI 3MiH HA3eMHOTO
nokpuBy (land cover) nanamadris 3B 3a nanumu cy-
MYTHUKOBHX 3HIMKIB 3aCTOCOBAaHO METOJMYHI MpH-
oMU, BUCBITIIEHI HayKOBISIMU [HCTUTYTY Teorpadii
HAHY na gomni 3 JL.I. Pynenkom [20].

MeTo0 BHKOHAaHOTO AOCHIKEHHS € po3po0-
JIGHHS 1 MPEICTaBJICHHS METOJIB OLIHIOBaHHS Ta
MPOTHO3YBAHHSI DIBHIB IMOXEXOHEOE3NEKH JIaHI-
madTiB Ha OCHOBI MIPOJIOTIYHUX XapaKTEPUCTHK
(PITOKOMITOHEHTY Ta JaHUX MPO CY4acCHUH CTaH i
TEHJIEHIIIT 3MiH JTaHAaQTHIX KOMIIIECKCIB.
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bazoBi nocaimxenHs i kaprorpadyBaHHs
JaHJaGTHUX KOMIUIEKCIB

il

i
BuzHaueHHs mipoiToTiYHuX
XapaKTePUCTUK POCIUHHOTO MOKPUBY
K (PITOKOMIIOHEHTY JaHAAa(THUX
KOMILICKCIB

Bu3HaueHHs CTPYKTYpH 36MHOTO ITOKPUBY
naHaadTHUX KOMIUIEKCIB 3a pi3Hi yacoBi
3pi3u

]

]

O1IHIOBAaHHS TOKEXKHOT HEOE3IIEKH
TaaamaTHAX KOMITIEKCIB Pi3HAX BUAIB K——]

BcranoBneHHs 3akoHOMipHOCTEH
IIPOCTOPOBO-YACOBHUX 3MiH CTPYKTYPH
3€MHOT0 TIOKPUBY JIAaHIIIA(QTHIX KOMILIEKCIB
pI3HUX BHIIB

[TporHo3yBaHHs CTPYKTYPH 3€MHOTO TOKPHUBY
JIAaHAIAQTHUX KOMILJICKCIB Pi3HUX BUJIIB

4

[IporHo3yBaHHs MOXKEKOHEOE3MEKN JaHAMA(DTHAX
KOMITJIEKCIB Pi3HUX BHIIB

Puc. 1. AnropuTM OIIHIOBAHHS MOXKEKOHEOES3MEKH JTaH A THUX KOMIUICKCIB

Buknaa ocHOBHOro Marepiasy

Memoou i anzopumm 00Cni0HceHnA

3acTocoBaHi METOAM — L€ y3arajJbHECHHS 1 JlaHI-
mrad)TO3HABUMI aHami3 MipPOJOTIYHUX ITOKAa3HHKIB
CKJIaJJOBUX POCIMHHOTO MOKPUBY H DPOCIMHHHX
YIPYINOBaHb 3arajioM, METOIW TeoiHdopmaiiiHoro
KapTorpadyBaHHA Ta Aemu(pyBaHHSI TaHUX IHC-
TaHIIHHOTO 30HIyBaHHA 3€MJli, IO BHUKOPHUCTaHi
JUISL aHai3y 3MiH y CTPYKTYpi 3€MHOIO TOKPHUBY
naHaAmadTiB. AITOPUTM AOCTIKSHHS 1 OI[iHIOBaH-
HS TTOXKEKOHeOe3neKH TaHAmadTiB nependoadae Bu-
KOHAHHS 3aBJaHb y JIBOX CAMOCTIHHHMX HampsMax,
SIK1 Ha 3aKJTFOYHOMY €TalTi iHTerpoBaHi I OTPUMAaH-
HS KIHIIEBOTO Pe3yJbTaTy — OLIHIOBAHHS Ta IPOTHO-
3yBaHHS [TOKEKHOT HEOE3MEeKH! JIaHAA()THIX KOMII-
JIeKCIB Pi3HUX BHIIB (puc.1).

Buxigni marepiaiu JOCTIJDKCHHS — PE3yJbTaTh
MOJIBOBUX JaHAmadTo3HaBuMX 1 OOTaHiKO-Teorpa-
(GigHUX JOCIIKCHD, BUKOHAHNX aBTOPaMH CTaTTi B
okpemi poku y miepiox 3 1987 p. mo 2012 p., maua-
madTHa KapTa 30HHM BiIUY:KEHHs Ta i pi3HOMAacIl-
TabHi onyOnikoBaHi BapianTH [14, 15 ta inmi], gaxi
HIO/I0 MIPOJIOTIYHUX XapaKTEePUCTUK POCIMHHHX
yrpynoBasb [3, 5, 8, 9], marepianu JiCOBIOPSIKY-
BaHHA 1996 Ta 2006 pokiB, aepodoro3HiManus 3B
(BuKoHaHi y ceprnHi 1992 p.), pi3sHOYACOBI CYITyTHH-
koBi 3HIMKH Landsat (1992 p.) i Sentinel (2018 p.).

ISSN 1561-4980. Vkp. eeoep. scypn. 2020, 2(110)

Ilpunyunu eusnHaueHHs RIPOIOIYHUX XapaKme-
PUCHUK POCTUHHO20 ROKPUGY

KoHTpons i mporHo3yBaHHS PO3BUTKY HPUPOTHHX
MOXKEeX MOXKIIUBI 3a HassBHOCTI iH(OpMaLiiHOi 0a3u
PO MIPOJIOTiYHI XapaKTEPUCTHKH POCIMHHOCTI,
IXHIO JIMHAMIKY B ITPOCTOPI i B yaci. TakuMu mokas-
HUKaMM € CKJIaJ, 3amac 1 BIACTUBOCTI POCAUHHUX
eoprouux mamepianie (PI'M), B yMoBax yicy — Jzico-
sux eoprouux mamepianie (JI'M). Jlns ouiHiOBaHHS
JII'M BHKOpPHUCTOBYIOTH Kiacu]ikailii ereMeHTapHUX
yactul JII'M Ta mapiB roproynx MarepiajiiB Bcepe-
JIMH1 JIICOBUX HACAIKECHb.

Kiracudikarist 1icOBUX HAaCcaKEHB K CKJIATHAX
KOMITJIEKCIB TOPIOYMX MarepiaiiB € IHTerpyrdoro,
11 BUKOPUCTAHO MPHU BU3HAYCHHI MOKEKOHEOS3eKH
nanamadTHUX KoMmIuiekciB. [0noBHa kimacudikarriii-
Ha 03HaKa — poJib THX 4M iHmmX PI'M y BUHMKHEHHI
Ta PO3MOBCIO/PKEHHI TopiHHs. Pospiszustors PI'M,
o € npogionuxamu 2opints (TIOKPUB 3 MOXIB, JIH-
LIaWHUKIB — IIPU HU30BHX IOXKEXKaxX, IIapu JIiCOBOT
MiACTUWIKH, MEPErHoio, Topdy, AEPHUHH, MO SKHX
MOXE TOLIMPIOBATUCS Oe3MOIyM sSTHE TOPIHHS MiJ
Yyac HU30BUX MOXKEXK, XBOsI y HAMETI IEPEBOCTaHY Ta
HE oraje B XOJIOAHUH Mepio]] POKy BiMepie JIUCTS
myba, rpaba — MpU BEPXOBHUX IMOXKEKaX), niompu-
Myroyumy 20pinHa (IesKi pOCIWHY i3 TpaB’sTHO-4a-
TapPHUYKOBOTO SIPYCY, XBOWHUHN MIPICT 1 MiJICOK,



48 JLIO. Copoxkina, M.®. Ilempos

CYXOCTIH, 3aCMOJICHI CTOBOYpH JEpPeB TOIIO), 3a-
mpumyroyumu 2opinta (POCINHY i3 TpaB’ sHO-Yarap-
HUYKOBOI'O TOKPHUBY 3 BUCOKHMM BMICTOM BOJIOTU Y
MOMEHT IOXKexXi a0 3i crerugpiYHIMA BOTHE3aTpH-
MYIOYMMH BIACTUBOCTSIMH — JIUCTS IEPEBHUX TIOPI,
y JCOBIH MiICTHIILI — JIUCTS OCUKH) & TAKOX TaKi,
0 He bepymb yuacmi y 20piHHi — TOPIOUl MaTepiajiu,
AK1 IepeOyBalOTh BHIIE YK HIDKYE 30HH TOPiHHSA, 200
HE 3/1aTHI TOpPITH — cHpi cTOBOYpH AepeB Ta iHmi [5].

Haiigacrime 00’ekTamMu TIEPBUHHOTO 3arOpsiHHS
€ JIiCOBa MiJCTHUJIKA, BUCOXJIUH TpaB’sIHUH MOKPUB.
Pigme micoBi MokeXi MOYMHAIOTHCS 13 3arOpsSHHS
HaJ3eMHUX YacTHH Jiicy. JIicoBl roproui Marepianu
3/aTHI 3aropsTHCS TUIBKH TPU TIEBHIA BOJIOTOCTI,
sIKa Haiuacrime cknanae 6—25%. Bucuxanus PI'M
BiZOYBAETHCS 3 MOMEHTY CXO/PKEHHS CHITOBOTO TTOK-
PHBY /10 HACTaHHS CTIMKOI BOJIOTOi OCIHHBOI MOTOAN
a0 YTBOPEHHSI CHIrOBOTO TMOKPHUBY (TIOXKEKO-
HeOesneunuii niepiox). Tak, BiICYTHICTh CHITOBOTO
MOKpuBY y 3umoBHid ce30H 2019-2020 pp., HacTymn-
HUU MOCYIIJIMBUN BECHSIHUM CE30H CTBOPWIIM HEpe-
JYMOBU PaHHBOTO (POPMYyBaHHS IOKEKOHeOe3mey-
HOTO TIEPioNy.

Ouyint08anHA NOJCEHCHOT Hebe3neKku nanouiagm-
HUX KOMNJIeKCig Pi3HUX 6U0i6

UUHHUKA TIOXKEKOHEOE3IMeKH TEepPUTOpiii BHU3HAYA-
IOThCSI XapaKTepoM JICOHACA/DKEHb Ta iX CTAHOM.
B ymoBax 3B BaIMBUMHM TakoX € MipOJOTIYHI Xa-
PAKTEPUCTUKHU TIEPEJIOTiB, SIKi ICTOTHO 3MIHIOKOTHCS
B pi3HHX JIaHAmaQTHUX yMoBax. Y marepianax Jii-
COBIIOPSIIKYBAHHS JIJISI JTICOHACAHKCHDb 3B MiCTUTB-
cs yHidikoBaHa iH(pOpPMAIIS MO OKPEMHUX JIiCOTOC-
MOJIAPCHKUX BHINAX IMOJO0 CKIAAy Ta CTPYKTypH
JiCOHACa/KeHb, TXHBOTO CTaHy, 3aIraciB JCPEBUHH,
THUIy JIiCy a TaKOX MPO CyXOCTiH, 3aranbHy 3axapa-
LIEHICTh JUISHKU TOLLO.

Haii6inpimn mojkexoHeOe3MeYHNMH € TIOMIMPEHi Y
3B COCHSKH, sIKi TIPOITyCKalOTh Oararo COHSIYHOTO
MPOMIHHSI, 1110 MTPU3BOTUTH JIO IIBUKOTO BUCUXAHHS
orajy, JIicOBOi MiACTHIKK Tomlo. JlicoTumonoriyna
XapaKTEPUCTHKA «MUNU YMO8 MICYEBUPOCTAHHIY
(TYM), abo «edapiuni ymosu», no0pe KOPEIOTh
3 JAHOWAGMHUMY YMOBAMU TEPUTOPIi, OCKIIBKH
JUIS. BABHAYCHHS [IUX KOMIUICKCHUX XapaKTEPHCTHK
BUKOPHCTOBYETBhCS PsiJI  CHIJTBHUX BIACTUBOCTEH:
IPYHTOBI yMOBH, CTYITiHb 3BOJIOKEHHS, XapakTep
kopinHoi pocnuHHOCTI (I1.C.Ilorpednsik, 1955;
0.C.Mirynoga, 2010). Lle € miacTaBoro J1jIsi B3a€MO-
Y3rOPKEHOTO aHaNi3y JIICOTHUMOJOTIYHUX 1 JaHI-
madTHAX YMOB TEPUTOPIi, 71 OI[IHKH TPOJIOTTIHIX

XapaKTEPUCTHUK JTIICOBUX Haca/pKeHb 3B, siki Biamo-
BiJIAaIOTh TEBHUM THIIAM YMOB MiCII€3pPOCTaHHS 1
MIPUYPOUYEHi IO TUX UM IHIUX JIAHAMTAPTHUAX KOMII-
NeKciB (mabnuys 1, puc.2). Baxnusi Uisl OLIHKH
noxexoneoe3nekn 3B miposoriuHi XapakTepucTH-
KH TIEpesioriB 1 JyK Takok € Au(epeHIiHoOBaHUMH
BIJIMIOBITHO J10 JIAHIIA()THUX YMOB 3aHATUX HUMHU
Teputopiii [21].

Bigaosnenns nanmmadriB, IXHBOTO (HiTOKOMITO-
HEHTY, 110 CHOCTEPIraeTbcs Ha 3HAUHUX TEPUTOPIAX
3B, — TpuBanuii nmpouec CyKUeCiHHUX 3MiH, LIBHI-
KICTh 1 HANIPSIMKU SIKUX 3aJIeKaTh BiJ 0araTbox 4HH-
HukiB [17, 18]. Crnenudika cykneciiHUX MpoIeciB
y 3B 3yMoOBIeHa BEIMKHM PO3MIpOM TEpPHUTODIi Ta,
0Cco0IMBO, TUTONI TeperoriB. HaiOimbmn moMiTHAM
MIPOSIBOM CYKIIECIHHUX MPOLIECIB TYT € BiAHOBICHHS
30HAJILHOT JIePEeBHOI POCIMHHOCTI Ha mepeyiorax a
TaKOX MOCTYIIOBUH pO31a]] MOHOKYJIBTYPHHX COCHO-
BUX HACa/KCHb BHACIIIJIOK MOTIPIICHHSI TXHBOTO CTa-
HYy Ta MacoOBOTO ypaXXeHHs IIKITHHUKaMH, 110 0e3I1o-
CepeIHbO BIUIMBAE HAa (hOPMYBaHHS BUCOKOTO PiBHS
iXHBOT OXKE)KOHEOE3MEeKN. AHaI3 Cy4acHOTO CTaHy
Ta MporHo3 3miH nanamagTiB 3B y koHTeKcTI wmiel
NpoOIeMH PO3IISAAETHCS SIK CKIIAJ0Ba BU3HAYCHHS
TXHBOT CTIHKOCTI 10 IOXKEK.

Bcmanoenenna cmpykmypu i 3aKkonomipuocmeil
RPOCMOPO6O-1ACOBUX 3MIH 3eMHO20 ROKPUBY NAHO-
wagmuux KOMniexcie

AmHaini3 3MiH CTPYKTYpH 3€MHOTO IMOKpPHUBY JIaH/-
madTiB 1a€ MOKIMBICTh BIICTE)KYBAaTH Ti MPOLECH
iXHBOTO BITHOBIEHHS a00 Aerpajariii, mo Bizyai-
30BaHi Ha CYITyTHUKOBUX 3HIMKax. [IOHATTS 3emmuil
nokpus (Land Cover), 0 BUKOPUCTOBYETHCS TpPHU
BUBUCHHI Ta Kiacu(iKyBaHHI XapaKTEPHUCTUK 3EM-
HOI MOBEpXHI 3a JaHWMH CYIMyTHUKOBUX 3HIMKIB,
PO3IVISIIAETHCS SIK «CTAHU 36MHOT TIOBEPXHI «SIK € —
3a0ymoBa, 3aachanbTOBaHi TUISTHKH, BOIHI TIOBEPXHI,
POCITHHHHK MTOKpUB Ta iHmme» [20, ¢.26].

JU1st BUBUCHHS 3MiH Y CTPYKTYPi 36MHOTO IOKPHBY
nangmadTie 3B roxoBHOIO € MOXKIIMBICTH aBTOMATH-
30BaHOTO PO3Mi3HAHHSI THITIB POCIMHHOTO TOKPHUBY 3
ypaxyBaHHIM YMOB 3BOJIOXKCHHSI TEPUTOPIi Ta MO/Ii-
JIy JICIB 32 TIOPOJHUM CKJIAJIOM — Ha XBOMHI, JTHCTS-
Hi, MillIaHi, Ty9HUX YTPYTIOBaHb — HA CYXOJUIbHI Ta
BOJIOT1 JIYKH, & TAaKOX JIOCTaTHIO JIETaNbHICTh Aude-
peHIiamii HIIUX KJIaciB 3¢MHOTO TOKpUBY. Y Me-
TOAMLI OOPOOKHM CYNMYTHHKOBHX 3HIMKIB 3 BUKOPHC-
taHHsiM niporpamu QGIS 1i oguHUI MalOTh Ha3BY
KIIaCH Ta MaKpOKIAcH THUIIB 3EMHOTO IOKPHUBY.
[Ipu popmyBanni HaBdansHUX BHOIpoK (ROI), sKi €
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Puc.2. 3oHa BimayxeHHS ((parMeHT)

a — TipoJoriuHi Kareropii JUISHOK Jicy. BUKOHAHO Ha OCHOBI METOAMKH [S] 3 ypaxyBaHHSM THIIIB JIICOHACA/DKEHb Ta
nanamadTHEX yMoB Teputopii [14-16]. Cran niconacamkenb — 2006 p.; Ha MiBHIY B 4epBOHOI JIiHIT — IiIsHKa, 10 Oyna
npoiiaeHa noxexero y kitHi 2020 p. 6 — cTaH AOCIIIKEHOT AUISHKY O 1 MICJs MPOXODKEHHS MOXKexi (BiAMOBiAHO 7 Ta
12 xBitHA 2020 p., 3a manumu https://www.esa.int/Applications/Observing_the Earth/Copernicus/Sentinel-2/Mapping

IMudpu Ha kapTi — HiposIOriuHi KaTeropii AIISHOK Jicy (AUB. cTOBIUMK 1 y Tabmuwi 1)

V3arajgpHeHa XapaKTepUCTHKA JIaHAMAGTHAX YMOB (10 nofaHi y Tadm. 1) [14]:

1 - mepacu ma owonu 3 niwanuMu OepHOBO-NIO30TUCTNUMU TPYHMAMU, CYXO-DOPO8I

11 - pignunu 600HOILOOOBUKOBI, XGUNACTII, CKAAOEH NUTYBATNUMU NICKAMU, 3 0EPHOBO-NIOZ0NUCTIUMU NULYEAMO-NIUAHUMU
IPYHmMamu, CGidico-cyboposi ma 3aniasu GUCOKI, Ce2MEHMHO-ZPUBUCTII, CKIAOeHI NICKaMU i3 anl08ialbHUMU 0epHOBUMU
C1aboPO3BUHEHUMY NILYAHUMU TPYHIMAMU, CBIJICO- MA 6071020-CYOOPOBI

111 - 3annaesu 0ysice 8UCOKI, U0 3HAXOOAMBCA HAO PIGHEM 3AMONLCHHS, Ce2MEHMHO-2PUBUCTI, CKAAOEHT NUTY8AMUMU NICKAMU,
3 anoGianbHUMU OEPHOBUMU 2TeI0BATNUMYU [PYHIMAMU Y KOMNJIEKCT 3 DONOMHUMU IPYHIMAMU

1V - pignunu mopenno-600HOILOOBUKOSI MaA BUCOKI HAO3ANAABHI MePACU, CKAAOEH NUTy8amumu NICKAMU 3 NPOUapKamu
SNIUHUCTUX NICKIB 3 0ePHOBO-NIO30MUCTUMU NUTLYEAMO-NIUWAHUMU IPYHMAMU, CEINCO-CYOOPOSI, Ypouuwa epo3iiiHol mepeiici
y ix medxcax

V - 3annasu dysice 8ucoxi, ujo 3HaxX00AMbCA HAO PiBHEM 3aMONLEHHS, CE2MEHMHO-SPUBUCIT, CKAAOEHT NUTY8ATNUMU NICKAMU,
i3 anogianbHUMu 0epHOBUMU Y KOMNIEKCT 3 OONOMHUMU IPYHMAMU HA MOJONOMYICHUX HUSUHHUX Mopghax

VI - 3annasu HU3bKi, NIOCKI, CKIAOEHI HUSUHHUMU MOopdamu, 3 anosiantbHuUMu OOTOMHUMU [PYHMAMU, MOKPO-0IOpOGHI
(onve-nie)

VII — naozannasni mepacu i 3aniasu Hu3bKi, ni10CKi, 3a00104€eHi, CKAA0eHT HUBUHHUMU Mopdamu, 3 DOTOMHUMU IPYHINAMU,
MOKPO-0i6p06HI (01bC-71i2) | 3ana0UHU 3 OePHOBUMU 2NeL0BUMU NI AHUCTIO-TECKOCY 2IUHUCIUMU [PYHIMAMU, CUPO-OIOPOBHI
VIII - nowunu i 6anku 8 nickax ma oniuwaHeHux Cy2nuHKax, 3 0epHOB0-NiO30AUCIIUMY | OEPHOBUMU 02TECHUMU SPYHINAMU,
CBIHCO-CYOIOPOBHI Ma CUpO-0i6POBHI

0a30BUMHM TIOJIITOHAMH ISl PO3IMI3HAHHS aHAJOTiy-  POKIiB, 1 HAMOUIBII KOPEKTHUM € ii BUKOPUCTAHHS JIs
ux 00’€KTiB Ha 3HIMKY, poaHaiizoBaHo aepodoro- ¢opmyBanHs ROI Ha OCHOBI CymyTHUKOBUX 3HIMKIB
3HIMKH 3B 1 KapTy aHTPONOreHHUX 3MiH JIaHamadTiB  BIAMOBIIHOIO mepioay, a came 3HIMKIB Landsat, gac
Ta Cy4acHOTO POCIMHHOTO MOKpHBY [15]. Hamiif kap-  3HiMaHHS — cepriens 1992 p.

Ti 3adikcoBaHO CTaH TepHuTOpii Ha modarky 1990-x JloctaTHROIO € JOCTOBIpHICTH c(hopMOBaHHUX
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HaBYAJbHUX BHOIPOK 1 JUIs JemupyBaHHS BUKO-
pPUCTAaHUX Y HAIIOMY JOCIIDKCHHI 3HIMKIB Sentinel
(gac 3uiMaHHSA — ceprieHb 2018 p.), OCKUIBKH 3eM-
HUU TIOKpUB, 30KpeMa JIiCOBI MAacWBH, ICTOTHO HE
3MIHUJIUCS 32 MOPOAHUM cKJagoM. OCHOBHI 3MiHH
CTOCYIOTBhCSI TXHBOT BIKOBOi CTPYKTYPH, PO3MOALIY,
crany. CriBBiTHOIIICHHS KJIACU(IKAI[IHHIX OJMHULIb
3eMHOTO TOKPUBY, SKHMH MOXXHA OTIEpYBarTd IpH
BuKopucTanHi mporpamu QGIS, i xapakTepucTHk
BUJIUTIB POCITMHHOTO TOKPUBY Y JIeTeH i KapTu [15]
LTIOCTPY€E 3MEHIIECHHSI IeTalli3amii 1emunppyBagbHUX
O3HaK MpH IHTepHpeTanii CYMyTHHUKOBHX 3HIMKIB.
[NepeBaroro  aBTOMaTH30BaHOTO PO3IMI3HAHHS OJIU-
HUI[b 36MHOTO TIOKPUBY € MOXJIHBICTH 3acobamu ['IC
OTPHUMATH MIPOCTOPOBI AaHI PO XapaKTEPHUCTUKH Ta
YacoBY MUHAMIKY 3€MHOTO TOKPUBY JaHAIIA(TIB Yy
MEKaxX 3HAYHUX TEPUTOPIH.

AHani3z 3MiH 3€MHOr0 TIOKpHBY JaHImagTiB
JUISE MOJIENIHOTO TIOJNITOHY, IO PO3TAIIOBAaHHH Y
[EeHTpaNbHIN dacTuHi 3B, BHKOHAHO Ha OCHOBI
nemmdpyBaHHS Pi3HOYACOBUX CYMYTHUKOBHX 3HIM-
kiB Landsat ta Sentinel meromamu HamiBaBTOMAa-
TH30BaHOro  KiacugikyBanHs  (Semi-Automatic
Classification Plugin) y nporpami QGIS. locmimxe-
Ha TEPUTOPIsl OXOIUTIOE YaCTHHY 3aruiaBu p. [Ipum’sTh
13 BOIONMOIO-OXOJIOKYBaueM, il Hag3ariaBHI Te-
pacu, (parMeHTH BOAHOJBOIOBHKOBOI Ta MOpPEH-
HO-BOAHOJILOZOBUKOBOI piBHUH. TepuTOpist BKIIIOUAE
npomMaiinanunk YAEC, yactkoBo —Micta [Ipumn’siTh
ta YopHOOWIb. AHami3 3MiH CTPYKTYpPH 3€MHOTO
MOKPUBY BHUKOHAHO JUIsSi MOJENLHOTO TOJNIrOHY B
oMy (puc. 3) a TaKoX It OCHOBHUX BHIIB JIAHII-
maQTHAX KOMIUIEKCIB PaHTy YpOYMIN, IO Tpea-
CTaBJICHI y HOro MeXkKax.

Jnist oliHIOBaHHS MOXKEXKHOT HEOEe3MEeKHn TEepUTO-
pifi BBa)kKaEMO HAWJIOIUIBHILINM aHAli3yBaTu [U-
HaMiuHi 3MiHU y CTPYKTYpl 3€MHOTO TOKPHUBY JIJIsI
JTaHAmaPTHAX KOMITJIEKCIB paHTy ypouute (puc. 4).
Tak, st ypouuwy Kinyego-mopenno2o nacmd, cKia-
JICHOTO JIETKUMH CYyIJIMHKaMH HaIlipHOI MOPEHH, 10
MEPEeKPUTi MWIyBATUMU MICKAMH TIOTY>KHICTIO J10
1 M, 3 IEpHOBO-ITIA30IUCTIUMH MTUITYBaTO-MILIAHUMH
rpyHTami [ 14, 22], npupogHUME € COCHOBO-TYOOBI 3
JIOMIIIKOIO Tpaba pi3HOTPABHO-IIMPOKOTPABHI JIiCH,
SAKi B TIpoleci JIiICOKOPUCTYBaHHS Oynau 3aMilieHi
KyJIbTYPHUMH COCHSIKaMH. B yMoBax cydacHHMX
3MiH 36MHOTO HOKPHBY JaHIA(TIB, BiJHOBICHHS
iXHIX BUXIZHUX MPUPOIHUX YMOB, CIIOCTEPIracThCs
po3Maj  MOHOKYJIBTYPHHX COCHOBHX HAacCa/KCHb,
3MEHIIeHHs iXHBOT TwIomTi 3 16% 10 12% y Mexax
YpOUHII KiHIIEBO-MOPEHHOTO Tacma (puc. 4a). 3a
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Puc. 3. 3MiHU CTPYKTYpH 3€MHOTO NOKPHUBY JIaH (AP TIB
3a JAHUMU JeIU(PpyBaHHs PI3HOYACOBUX CYITyTHUKOBUX
3HIMKIB (1992 Ta 2018 pp.), % Bix 3aranpHOI mI0LII
JUIHKY. 30Ha BiIuyKeHHs ((pparMeHT, LeHTpalbHa
YaCTHHA)

Innexcu Ha rpadiky: I. Miceka 3a6y006a ma npom3ouu
2. Ilopywena nimoocnosa, wmyyHi Hacunu, 0amou
3. bBacamopiuni nepenocu 6 ymMo8ax npupooHo2O
3601001cennss 4. Bacamopiuni nepenocu Ha Meniopo8anux
semnsax 5. Jlucmani nicu eonozi 6. Jlucmaui nicu eonoci
Ha Mmicyl 3HeceHux Hacenenux nyHkmie 7. Miwani nicu 6
YMOBAX NPUPOOHO20 NOMIPHO20 3807100icerHts 8. Xeotini nicu
8 YMOBAX NPUPOOHO20 NOMIPHO20 3601100iceHHs 9. XBouHI
Jicu 6 YMO8ax NPUpooOH020 NOMIPHO20 360JI0JICEHHS HA
micyi Hacenenux nynxkmis. 10. CyxodineHi ma 3aniaewi
JIVKU 8 YMOBAX NOMIPHO20 36010x4cenHs 11. CyxodinbHi ma
3aNaa6HI IYKU 8 YMOBAX NOMIPHO20 360N0NCEHHS HA MICYL
nacenenux nynkmie 12. Bonoei nyku 13. Bonoei nyku na

Micyi Hacenenux nynkmig 14. Booui 06 ’exmu

paxyHOK 3MEHIICHHSI Y4acTi COCHH Y CKJIajl Mi-
IIAaHWX JIICIB (BHACTINOK 11 ypa)KeHHS IIKITHUKAMH,
3aru0eni TOIO) IUIONII TAaKWX JIICOHACAHKCHb Ta-
KOX 3MeHIyIThcs (3 26% no 12%), naOyBaioTb
BUDJISLZ] MO3AIYHOTO TOEIHAHHS JICOBUX Ta JYYHUX
(ransBHHHMX) IUISHOK, IO A0OpE MPOCTEKYETHCS
Ha CYNyTHUKOBUX 3HIMKax OCTaHHIX pokiB. Taki
3HENICEHI MUISHKK TIpu JAemmdpyBaHHI CyIyT-
HHUKOBUX 3HIMKIB 1IeHTH(]IKOBaHI SK CYXOmITbHI
JyKH, 1 IXHA TUTOMIA 32 aHalizoBaHuid epiof (1992-
2018 pp.) 30inpmmnacs y 20 pazis (Bix menme 1%
1o monay 20%). CriocTepiraeThesi 3MEHIIIEHHS YacT-
KA CYXOJUIBHHX TEPENIOTiB y CTPYKTypi 3€MHOTO
MOKpHUBY IuX ypouutd 3 49% mo 40%, mepeBaxHO
3a PaxXyHOK CaMOBIJTHOBJICHHS XBOWHHX Ta IPiOHO-
JUCTSHUX TIOPiI.

M nepwux Haozaniaenux niwanux 60posux
mepac 30HU BiguyxkeHHs (1, 30KkpeMa, 1l HeHTpaIbHOT
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Puc. 4. 3MiHU CTPYKTYpU 36MHOTO IOKPUBY JTOCIIDKYBAHOT YaCTHHU 30HH BiIUY>KSHHsI 32 TJAHUMH JCIIU(PPYBaHHS
Ppi3HOYACOBHX CYIyTHHKOBUX 3HIMKIB (1992 Ta 2018 pp.), % Bix 3araipHOi IJIOIII YPOUHII BiAMIOBIIHOTO BUAY: MOPEHHO-
BOJTHOJIBOJIOBUKOBUX PIBHHMH CBI3KO-CYOOpPOBHX (@), TIEPIIUX Ha[3aIUIaBHUX MMIIAaHUX O00poBUX Tepac (0), 3ariaB BUCOKUX

nimanux (B) Ta HU3bKUX 3 Topdouimamu (1) (1-13 — knacughikayiiini 00uHUYi 3eMHO20 NOKPUBY — OUE. NIONUCU 00

PUCYHKY 3)

YACTUHH) XapakTePHUM € TMOUIMPEHHS COCHOBHX
JICIB OLITOMOXOBHX 1 3€JICHOMOXOBUX, SKi € TIpH-
POIHUMH JIICOBUMH yIPYNOBAHHSMHU JUISL IIUX
nanamapTaux ymoB [14, 22]. Tomy moia, 1o
3aliHATa COCHIKAMH, B TAKUX YPOUHIIAX iICTOTHO HE
3miammacs — Bixt 38% 1o 39% ixuwpoi TepuTopii (puc.
46). Heznaune 301bIIEHHST y9acTi COCHOBHX JIICIB
MOB’s13aHe 3 BIJHOBIICHHSM COCHHU Ha MEPEJIOrOBHX
Ta JIy4HUX JAUISHKaxX. [Lmoma HeBnacTWBHX IS
CyXHX OOpOBHX Tepac COCHOBO-UIMPOKOJHUCTSIHUX
(Mimanux) JricoHaca/pkeHb 3MeHmunacst 3 17% 1o
4% TtepuTopii. 3HAYHMX 3MiH HE CIIOCTEPITa€ThCS Y
MIOIIMPEHHI JIMCTSIHUX JiciB Bonmorux (Omm3bko 7%),
[0 3aiMarOTh 3HIDKCHI JIUISHKH 3amajuH, JOIIWH
tomo. [Ipu He3HauHOMY 3araJbHOMY 3MEHIICHHI
cyxomimpHuX JyK (3 15% mo 12%) ix miom
3MEHINYIOTBCS ¥ Yy MeXax 3HECCHHWX HACEICHHX
myHKTIB (34 10 1,5%) 3a paxyHOK caMOCIBY JTHCTSHUX
1 XBOMHUX Topif Aepes. [y ypouwn 3ariaB 3MiHA

3eMHOTO TOKPUBY TPOTATOM JOCIiIKYBaHOTO Iie-
pioay CTOCYIOTBCS, y TIEPIILy Yepry, Mepepo3MOaiIy
MDK JTYYHUMH IICHO3aMH, IO XapaKTepHi IS pi3-
HUX YMOB 3BOJIOKEHHS (puc. 46, 42). Taxox criocte-
piraeTscsi 3aMiHa TEpPENOriB B yMOBaxX BIUIMBY Me-
JIOpAaTUBHUX CHCTEM BOJIOTMMHU Jykamu. Pazom 3
THM, TaKe SBUILE MOXKE BU3HAYATUCS PE3yJIbTaTaMu
ABTOMAaTH30BaHOTO ACHIM(PYBaHHS CYIYTHHKOBHX
3HIMKIB, sIKe (DiKCy€ came 3MiHy BOJIOTOCTi OBEPXHI
(a He BUIOBUI CKJIaJl JIyYHHX IICHO3IB).

Ilpunyunu npozno3yeanHs nodcedconedesneKu
aanowagymuux Kkomniekcie 3B

Li mpunmunu 0a3yloThCsl HA BpaxyBaHHI psiLy YHH-
HUKIB, cepell SKHUX JIaHAMAa(THI YMOBH, CTPYKTypa
3€MHOTO ITOKPHBY, TEHICHIIIi HOTO 3MiH Ta, BIIMOBII-
HO, 3MiH MIPOJOTIYHUX XapaKTEPUCTUK CKIAJI0BUX
POCITHHHOTO TOKpUBY. (OOOB’SI3KOBOIO TEPEIyMO-
BOIO TIPOTHO3YBAHHS € BiJIOMOCTI MPO 3ariaHOBaHi
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Tabmums 2.

[Ikana oniHKH NPUPOTHOT MOKeKHOT HeDe3MeKH 3eMeJIb JIicoBoro (ouay [23] 3 TonoBHEeHHSIMHU 00 BiqMOBiTHOCTI
gangmadTaum ymoam 3B [14, 22]

Knac
MOXK.
Hebes-
MEKH

Jlanmmadtai ymoBH

006’ €T 3aropsiHHs (XapaKTepHi THITN
HACa/UKEHb 1 YMOB MiCLIE3POCTaHHS,
KaTeropii HEBKPUTHX JIICOBOIO
POCIIUHHICTIO 1 HEJTICOBUX 3eMelTb)

Haii0inb1r iMOBIpHI BUIH TIOKEK, YMOBH
1 TpUBAJICTb MEPIOAY X MOMKIMBOIO
BHHHUKHEHHS 1 PO3MOBCIOIKEHHS

1.1 He3anexxHo Bij TaHAmaTHAX YMOB

1.2.Tepacu Ta JIOHU 3 MIIIAHUMH JIep-
HOBO-TTIJI30JIMCTUMH TPYHTAMH, CyXO-
60poBi

2.1. PiBHUHH BOJHOJILOJOBUKOBI 1 MO-
PEHHO-BOJTHOJIBIOBUKOBI Ta BUCOKI
Ha/I3aIlJIaBHI TepacH, CKIIaJICH] MHTy-
BaTUMH ITiCKaMH, 3 J€PHOBO-III 130K C-
THMH IPyHTaMH, CBI)KO-CYOOPOBI.
Bucoki 3aruiaBu, CKIaIeHi AITyBaTH-
MH I1iCKaMH, 3 aJIIOBIaJIbHUMH JICPHO-
BUMH THJTYBATO-MIIAHUMH TPYHTaMH,
CBIkO0-CyOOpOBI

2.2.Tepacu Ta JIOHM 3 HIIAHUMH JIep-
HOBO-IT J30JIUCTUMH TPYHTaMHU, CYXO-
60poBi

3.1.Bo1030ipHi 3HMKEHHS TP BEPIIIH-
Hax epo3iifHux (hopm, OaJIKH Ta JIOMH-
HH y MeXax BOAHOJIbOJOBUKOBHX 1 MO-
PEHHO-BOHOIEOOBUKOBUX PiBHUH,

3 JIEPHOBO-IT1130JIMCTIMH OTJICEHUMH
IPYHTaMH, BOJIOTO-CKJIQHOCYOOpOBI,
BOJIOTO- Ta CUPO-iIOPOBHI.

3armaBu gy’Ke BUCOKi, CETMEHTHO-
TPUBUCTI, CKJIA/ICH] TMITYBaTUMH ITiC-
KaMH, 3 aTIOBiaJTbHIMHE ACPHOBUMH
OIVIEEHNMH Ta OOJIOTHUMHM TPyHTaMH,
BOJIOTO-CyOOpPOBI Y KOMIUIEKCI 3 MOK-
pumH Ai0poBaMu (OJILC-IIIT)

3.2. Ti cami nanamadtHi yMoBH, 1110 2.1

3.3. 3amraBu HU3BKI, IUIOCKI, CKIaAeH1
HU3HHHUMH TOpdamMH, 3 aToBialbHUIMHU
OOJIOTHUMH I'PyHTaMH, MOKPO-Ii0pOBHI
(onbe-J1ir)

Ti cami nanamradtai ymosw, 1o 3.1

Ti cami manmmadTHi ymoBH, mo 3.3

HacakeHHs XBOWHHX TTOPi
BikoM 40 i MeHIIIe POKiB B yCiX
THIIaX YMOB MiCLI€3POCTaHHS
(TYM)

HacaxeHHs] XBOWHHX TTOPiT
crapiui 40 pokiB 3 iHgekcamu 0

(my>xe cyxi), 1 (cyxi)

HacaxeHHs! XBOWHHX TTOPi
crapui 40 pokiB B TYM 3
iHAEeKCOM 2 (CBixXKi)

HacaikeHHS TUCTSHUX TIOPif] B
TYM 3 ingexcamu 0, 1

HacakeHHsI XBOWHHX TTOPiT
crapui 40 pokiB B TYM 3
inaexkcamu 3 (BoJori), 4 (cupi)

HacamkeHHs! JIMCTSHUX TIOPiJT B
TYM 3 innexcom 2 (cBiki)

HacakeHHsI XBOWHHX TTOPiT
crapui 40 pokiB B TYM 3
iHAECKCOM 5 (MOKpI)

HacapkeHHSE THCTSHUX TIOPiJ B
TYM 3 (Boori), 4 (cupi)

JInctani nacamxenas B TYM 3
iHAEKCOM 5 (MOKpI)

[IpoTsirom ycboro noxexoHeoes-
MEYHOTO ITepPioy MOKIINBI JTiCOBI
MOKEKI, a Ha TUISHKAX 3 HAsABHICTIO
JIEPEBOCTAHY — BEPXOBI

Hu30B1 1o)exi MOXKIIMBI IPOTATOM
YCBOTO TTOXKEKOHEOE3IeTHOTO
epiofy, BEpXOBi — B Mepioan
MOKSKHIX MAKCUMYMIB

Hu30Bi i BEpXOBI MOXKEkK1 MOXKIIUBI
B TIEPi0J] JIITHHOTO MOKEKHOTO
MakCHMyMy

Hwu30Bi moskexi MOKIINBI TIIBKH B
MIePiOIH MOKEKHUX MAKCUMYMiB

BUHHKHEHHS TTOYKEX1 MOXKIIBO TUTBKU
[IPU TPUBAJIUX MOCyXax

ISSN 1561-4980. Vkp. eeoep. scypn. 2020, 2(110)




54 JLIO. Copoxina, M.®D. Ilempos

HaNpsIMA TIOBOJKCHHS 3 TEPUTOPI€I0, a00 K BUOIp
MOKJIMBOTO CIIEHAPIiI0 TOCTIONAPCHKOI AiSNTBHOCTI Y
i1 Mekax. PexXuM ITOBHOTO 3aIloOBilaHHS TEPUTOPIi,
MIPOBEICHHS CaHITAPHUX PYOOK y Jlicax Ta iHII BUAH
JOTIALY 3a TEPUTOPI€I0, 30KpemMa, 00CsITH MPOTUIIO-
KEKHHX 3aXO0J[iB, BAKOPUCTAHHS MIEBHUX 00’ €KTIB SIK
TYPHCTHYHUX JIOKAIlil, - 3a3HaueHi a0o 1HIIi BapiaH-
TH BUKOpHUCTaHHS 3B ICTOTHO BIUIMBAIOTH Ha CTaH
naaammadTiB Ta GOpMyBaHHS IMIPOJOTIYHUX Xapak-
TEPUCTHK IXHBOTO (hITOKOMIIOHEHTY, CTBOPIOIOTH I1e-
PEeIyMOBH AJIS1 BAHUKHEHHS TIOKEXK.

OpnuH i3 BapiaHTIB — pexuM 3anoBiganus y 3B. 3a
TAaKUX yYMOB NPOTHO3YBAaHHS 3MiH CTPYKTYPH 3€M-
HOTO TIOKPHBY 1 TIOB’sI3aHUX 3 HAM 3MiH TTOKa3HUKIB
MTO’KeXKHOT HeOe3nekn JaHamadTiB MOXKHA BUKOHY-
BaTH Ha OCHOBI aHaTi3y TEHICHIH PO3BHUTKY 3€M-
HOTO MOKPUBY, CYKLECIHHUX 3MiH POCIMHHOTO TTOK-
pusy [14, 17, 18 ] 3 BUKOpHCTAaHHSM ILIKAJIN OLIHKA
MOXKEXKHOT HEOe3eKu (maobin. 2).

Hanmpuknan, y po3DISIHYTHX BHINE YpPOUHIIAX
KIHIIEBO-MOPEHHUX TIaCOM, JI€ CIIOCTEPIra€ThCs
3MEHIIICHHS COCHOBUX Haca KeHb ([0 BiIHECEHI 10
1 xiacy moke)xHoi HeOe3rekn), MoXKe OyTH IMPOTHO-
30BaHe 30UTBIICHHS Y 36MHOMY ITOKPHBI HIMPOKO-
JUCTSHUX TIOPIT 1, BIAMOBIIHO, 3HIDKEHHS 3arajbHO1
noxexoHeoe3neku 10 3 kiacy. s cyxux 60poBux
TEepac I IBUILIEHHS TOKESKOHEOS3MEKH IIPOTHO30BaHE
y 3B’SI3Ky 3 MOTEHLIWHUM 301IBIIIEHHAM IUIOII COC-
HOBUX JICIiB, SIKI XapaKTepH3YIOThCS HAWBHIINM,
1 kJTacoM MOXKeKHOT HeOe3MeKu.

Konkpertni Tepminn ¢opMmyBaHHS 1 TUTOLI, SIKi
MOYKHA BiJIHECTH JI0 MEBHOTO KJacy MOXEXHOI He-
Oe3rneku, MoTpeOyITh CHeHiaJbHUX JIOCIIIKCHbD,
nemundpyBaHHS CYMyTHUKOBHX 3HIMKIB BHCOKOTO
pIBHS pO3ITi3HAHHS i BUKOPHUCTAHHS CHEIiaTbHOTO
MIPOrpaMHOro 3abe3neueHHs, T00yI0BH TPOrHO3HUX
MOJIeJIEN.

BucHoBku

Jlanamadro3HaBuMii mMiaxig A0 BU3HAYCHHS YWH-
HHKIB 1 TTOKa3HUKIB ITOKECKOHEOE3IIEKH TEePUTOPIi
nependayae KOMIUIEKCHUM aHami3 pi3HOMaHITHUX
JaHUX 0[O0 OLIHKH HipOJOTIYHHX XapaKTEPHCTHK
CKJIaJIOBUX POCIMHHHX yIPyIOBaHb, JiCOTHIIONOT Y-
HUX JaHUX PO HACAPKEHHS TEPUTOPIi J0CIIIKEH-
Hf, BIIOMOCTEH 1po JaHamaTHy CTPYKTYpY, Cydac-
HHW CTaH 1 TEHACHITT BiZHOBIECHHS TaHmadTiB. Te-
puTopist 30HU BiAUyKeHHs 3a0e31eueHa HeoOXiTHu-
MU BHXIJIHUMH MarepiajiaMu JUIl BUKOHAHHS TaKHX
JIOCITI/PKEHb 3aBJISIKK HAsIBHOCTI Pe3yJibTariB Oararo-
PIYHMX AOCHIKeHB 11 JIaHAmAPTIB Ta POCIUHHOIO

MOKPUBY, 3aBISIKH MPOBEICHHIO CHCTEMATHYHHX JIi-
COTaKCaIiiHUX JOCIIHKEHB 3B a TakoK HasIBHOCTI ¥
BIIKPUTOMY AOCTYIIi CYJacHHUX, PETYIIPHO OHOBJIIO-
BaHUX CYITyTHHKOBHUX 3HIMKIB.

Jlangmagtr 30HU BiAdyKEHHS, K JIEMOHCTPYE
CYMHHI JTOCBiJl OCTaHHIX pOKiB, 30kpema 2020 p., €
BPa3JIMBUMH JI0 TOXKEK HE JIUIIE Yepe3 0COOTHBOCTI
MOJIICHKUX JAaHAMA(TIB, 1€ MOIINPEH] MOKEeKOHEe-
Oe3IeuHi COCHOBI HACaPKCHHS, Ta MOTOIHI YMOBH.
[lepeBakatoTb aHTPONOT€HHI YMHHUKH MOXKEKHOT
HeOe3MeKH, MPOrHO3YBaHHS SIKUX — 11032 MEKaMH
KoMIeTeHIii JaHamadTo3HaBcTBa Ta IHIIMX HpH-
pOAHMYMX HayK. Pazom 3 TUM, pe3yibTaTd OIiHIO-
BaHHS TIPOJOTIYHUX XapaKTEPUCTUK POCIUHHUX
yrpynoBaib 3B Ta reompocropoBe mpencTaBiIeHHS
Yy BUIJISMI CIIEIiaTbHUX OIIHOYHUX KapT TOXKEXk-
HOi HeOe3MeKH JIaHAMA()THIX KOMIUIEKCIB MOXYTb
OyTH BUKOPUCTaHI Ui BH3HAUEHHS MPIOPUTETHUX
TEPUTOPIH, OpraHizailii Ta CBOEYaCHOTO BUKOHAHHSI
MPOTHITOKEKHUX 3aXOAiB y YOpPHOOMUIBCHKIN 30HI
BITUYy>KEHHSI.

[lepcnekTBHUMHM ~ HampsMaMH — HPAKTHYHOTO
BIIPOBA/UKCHHSI OTPUMaHUX PE3YJbTaTiB € BUKOPU-
CTaHHs 3allPONIOHOBAHMUX OIIHOK MIPOJIOTIYHHUX Ka-
TEropiil aKTyaJlbHUX THITIB POCIMHHOTO TIOKPUBY B
iXHPOMY CHIBCTaBIIEHHI 3 JIaHIIMA()THUMH YMOBaMH
TEPUTOPIH, IS IKUX BOHU XapaKTepHi, [Tt mo0ymo-
BU TPOTHO3HUX MOJICJICH MOBEIIHKH 1 MOIIMUPEHHS
NPUPOIHUX MoXex. Hanpukian, oTpumani 1aHi ak-
TyaJIbHI [TPH pO3pOOIIi MAJIUBHUX MOJIC/ICH HA OCHOBI
HamiBeMIripuaHoi Moaen Porepmena (R., Rothermel,
1972), sixa moOymoBaHa Ha BpaxyBaHHI IIBHIKOCTI
BITPY, THITy POCIMHHOCTI Ta BMICTY BOJIOTH y POC-
JMHHOMY TIOKPHBI, XapakTepy peibedy NpH MpOrHO-
3yBaHHI HU30BUX MOXKEK.

AKTyaJIbHUM 3aBJaHHSM JIJIsl BAKOPUCTAHHS OTPH-
MaHUX PE3yJIbTaTiB P OIIHIOBAHHI 1 MOACITIOBAHHI
mokexoHeOe3neku B Janamadrax 3B e mepexin Bix
SKICHUX XapaKTepUCTHK OO0 KUTbKICHUX, 30Kpema,
TaKuX SIK KyTH yXWJIy €JIeMEHTapHHX MOBEPXOHb B
nanmmadTax, yMOBH 3BOJIOKEHHS Ta BIJIICOTOK BO-
JIOTOCTI B JISPEBHIN POCIUHHOCTI Ta HA3EMHOMY I10-
KpUBI Ta 1HIIHUX.

3anporoHoBaHi y CTarTi METOIU OIIHIOBaHHS 1
MIPOTHO3YBAaHHS TIOXEXKHOI HeOesreku JaHamadTiB
Ha OCHOBi OILIIHIOBAaHHS MIPOJIOTTYHHUX XapaKTepHc-
TUK (ITOKOMITOHEHTY 1 aHaJi3y pe3yibTariB aenmd-
PYBaHHS IXHBOT'O 3€MHOTO MTOKPHUBY € HOBUM Harpsi-
MOM JIaHIIITaQTO3HABYO-TIPUKIIATHUX JOCITIKCHb.
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