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AHAAI3 SEMHOT'O IIOKPHBY TEPUTOPIAABHHX 'POMAL
JKUTOMHPCBKOI OBAACTI 3 BUKOPUCTAHHSIM I'IC-TEXHOAOT'IH

I1. B. [IuBoBap!, O. M. HukoAmok2, I1. I1. TomoABHHIBKHH3

Ha cb0200Hi 2nuboke ma wupoke 8nposadrsKeHHsl 2e0IHPOPMAUITHUX MexXHON02ll Y chepy
OdisttbHOCMI JIIOOUHU 3YMOBEHO NOMYIKHUM PO3BUMKOM MPbOX HAYKOBO-MEXHIUHUX CKAAO0BUX!
cmamucmuuHoi, NPOZPAMHO-MEXHIUHOL MaA KOCMIUHUX mexHOoo2il. B yiti cmammi Ha ocHosi ['IC-
mexHos02ill 6Y10 npogedeHo aHANI3 CMAHY 3eMNeKOPUCMYB8AHHS ma 1i020 3MIHU HA mepumopii

2Kumomupcoroi obracmi ma sK pociticbka azpeciss npomu YKpaiHu eniuHyia Ha yi npoyecu. Bysno
NPOAHAI308GHO CMPYKMYPY Mma OUHAMIKY OCHOBHUX KAACI8 3eMHO020 nokpugy XKumomupcoroi
obacmi 3a 7 poKis, 8U3HAUEHO OCHOBHI NPUUUHU | HACJIOKU MaKux mpeHoig, nposeoeHO aHAI3
3MIHU 3eMH020 hoKpuey. dns docsieHeHHs yiei memu 6Ys10 suKopucmaHo Habopu 0aHUX 32eHEepPO8aHT
Ha naamgopmi GEE 3a donomoezoro npooykmy GOOGLE/ DYNAMICWORLD/ V1 i 6e3nocepedtsbo
excnopmosati 051 nodanvuioi 06pobru e cepedosuuse ArcGIS PRO. OcmamouHi pesynemamu 6yau
32eHepo8aHi npozpamHiil mMosi R. BionogioHo 0o pe3ysibmamie ybozo 0ocnioskeHHs Y 2022 poui 52%
mepumopii 2Kumomupcbroi obracmi 3HAX0OUNUCH NI JIICOBKPUMUMU MEePUMOPIAMU SIKL
cKaadarmsest 3 080X Kamezopiii: ficie ma tHuUX Jicoekpumux mepumopiil. Ilepuia kamezopis 3a
docnioxkyearuli nepiod 3anuwianacst 6y3 amiH, mooi ik 0pyaa Kamezopist CYmmeeo 3IMEeHUYB8ANACH Y
38’3KY 13 mum o 0poea € Halibilbul 00CMYNHUMU 3 NATUBHUX pecypcig O0as 0bizpisy skumia,
moMmy HACENeHHSL NoUuao 30iCHI08AMU 3020Mit0 0epe8UHU Y popmi 8UPYOYBAHHS MA 3AUUULEHHS
cmapux cadkie, 3aLICHEHUX UA2apHUKI8 ma piuoK (ipuzayiliHux kaHanis), sicocmye. Cinecoke
2ocnodapcmaeo 2Kumomupcovkoi obnacmi posgusaemsest 3a paxyHok excmercugikauii. BionogioHo
darux Google Dynamic World y 2022 poui 34% mepumopii 2Kumomupcokoi obnacmi cucmemamuyHo
suKOpUCMO8YIOMBCSL 0151 BUPOULYBAHHSL CLIbCbKO20CNO00APCbKUX KYAbmyp. 3a OCMAHHI CiM POKi8
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8106Y.10Cb cymmeese 3POCMAHHSL NIOW, KYJIbMUBO8AHUX Y2i0b Ha 27%. B cmpykmypi 3emHo20
nokpuegy Kumomupcokol obracmi mpag’sHucmull nokpus 3aiimae 4,9%, ane nocmynogo
3ameHwyemscst. I1o 8cix munax mepumopiaibHUX 2pomad cnocmepizanocst 3meHuleHHst 00 2021 pory
(8 cepedHbomy wopiuHo 10%), mooi sk y 2022 pouyi nadiHHS CYMmeBO CNOBLILHUJIOCSL 8 CLIbCLbKUX
ma CeUULHUX MEePUMOPIANLHUX 2POMA0AX, A Y MICbKUX - 3ynuHunocs. Taxa ouHamika noe’sizaHa i3
osoma pakmopamu: 1) uacmuHa 20po0i8 CciibCbKUX 00M020CN00aApCmMe 3acisiiu mpagorw Y 38°s13KY 3
mum, uio uosoeiku b6yau mobinizogari 0o 3CY 8 pesysiemami pociticbkoi azpecii, a 8UpouLy8aHHs.
mpasu eumazae HatimeHuwe 1o0cbKux sampam,; 2) pocilicbka azpecist CNpuuUHUAA Hecmauy NegHuUx
NnpooyKmie XxapuysaHHs ma ix sHauHe YOOPOIKUAHHSL, NPU YUbOMY YMPUMAHHS 8esuKol poeamoi
Xxyoobu 3abesneuye xapuamu ciibcovke 0omozocnooapcmaeo, momy y 2022 pouyi 6irswicms npuniooy
8i0 BPX 6y/10 He peai308aHO | 3aUULEHO Ol NOOA/IbULO20 YMPUMAHHSL, 8 C8010 uepay 36L1bUeHHS.
BPX sumazae b6inbuie KOPMI8, 8AIKAUBUM KOMNOHEHMOM SKUX € Mpasa.

Knrouoei cnoea: 3emnekopucmyeaHHtsl, 3MIHA 3eMH020 NOKPUBY, CLIbCbKL Mepumopii, Micbki
mepumopii, I'IC-mexHo02ii.

LAND COVER ANALYSIS OF TERRITORIAL COMMUNITIES OF ZHYTOMYR
REGION USING GIS TECHNOLOGIES

P. P. Pyvovar, O. M. Nikoluk, P. P. Topolnitskyi

Today, the deep and wide implementation of geoinformation technologies in the many fields of
human activity is due to the powerful development of three scientific and technical components:
statistical, software, technical and space technologies. In this article, based on GIS technologies, an
analysis of the state of land use and its changes in the territory of Zhytomyr oblast was carried out,
also how russian aggression against Ukraine affected these processes. The structure and the
dynamics of the main classes of the land cover of the oblast for past 7 years were analyzed, the
main causes and consequences of such trends were determined, and the analysis of changes in the
land cover was carried out. According to the results of this study, in 2022, 52% of the territory of the
Zhytomyr oblast was under forested areas, which consist of two categories: forests and other
forested areas. The first category remained unchanged during the studied period since the
government system of protection and reproduction of forest resources functions effectively. While the
second category significantly decreased due to the fact that firewood is the most available of the
fuel resources for heating building, so the population began to harvest wood in the form of felling
and clearing old gardens, forested bushes and rivers (irrigation canals), forest strip. Agriculture of
the Zhytomyr oblast is developing due to extensification. According to Google Dynamic World data,
in 2022, 34% of the territory of the Zhytomyr oblast is systematically used for growing agricultural
crops. Over the past seven years, there has been a significant increase cultivated land by 27%. In
the structure of the land cover of the Zhytomyr oblast, the grass cover is 4.9%, but it is gradually
decreasing. A decrease was observed for all types of territorial communities until 2021 (10%
annually on average), while in 2022 the decline slowed down significantly in rural and village
territorial communities and stopped in urban ones. This dynamic is connected with two factors: 1)
part of the gardens of rural households were sown with grass due to the fact that men were
mobilized to the Armed Forces of Ukraine as a result of russian aggression, and growing grass
requires the least human costs; 2) russian aggression caused a shortage of certain food products
and their significant increase in price, while keeping cattle provides food for the rural household, so
in 2022 most of the offspring from cattle were not sold and left for further maintenance, in turn, the
increase in cattle requires more feed, an important component of which is grass.

Key words: land-use, land cover change, rural area, urban area, GIS technologies

Beryn TOoAli SK 3MiHa  3€MAEKOPHUCTYBaHHS

3mMiHa I'PYHTOBOTO IOKPUBY IIOASITAE 'y 3MiHi crtoco0y BUKOPHCTAHHS
XapakTepu3ye 3MiHY IIeBHUX neBHOI miAdHKM 3eMai  abo dacrora
PYHKITIOHAABHUX XapaKTEePHUCTHUK 3€MAI, BIIKPUTOCTI (KyABTHBYBaHHS) IPYHTY
TaKUX 9K 3MiHa TUILy LI€HO3Yy y BUTALAMl Tomto. ToMy mOas BUBYEHHS TAOOAABHHX
TpaHcdopmartii IPUPOIHUX 3MiH HaBKOAHUIIHLOTO CEpPEeNOoBHIIA Ta
OioreorieHo3iB B arpoleHO3M i HaBIIAKH, CTaAOTO PO3BUTKY [OOCAIIZKeHHS
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demeabHOro nokpuBy (3II) Ta #oro 3miHu
IIPUBEPTAIOTH BCe OiABIIY yBary B CBiTi. B
OaraTbox KpaiHaxX CBIiTY YHCEABHI T'PYyITH
HAyKOBIIiB  3aliMaloTbCs  NUTAHHAMU
nocaimxkerHa craHy 3I1 ta #oro 3MiHU B
KOHTEKCTI  PO3BUTKY  CiABCBKHX Ta
MICBKHX TepuTOpili. AHaai3 cTaHy Ta
TEHIEHII 3MiHM 3€MHOT0 IIOKPUBY Ha
CBOTOZIHI BUKOPUCTOBYETBECH B HACTYIIHHUX

chepax COILliaAbHO-€KOHOMIYHOL
JISIABHOCTI AIOIVHHU: CIABCBKE
rOCIIOAapCTBO (kaacudikartis Ta
MOHITOPUHT cTaHy PO3BUTKY
ClABCBKOTOCTIOJAPCHKUX KYABTYD,
IPYHTOBOIO IIOKPHBY, crany

3a0yp’SHEHOCTI TOIIO0); MOHITOPUHT CTaHY
HABKOAHIITHLOTO CEPEIOBHINA; aHaAi3 Ta

MOHITOPUHT HAaCAIIKIB HacTaHHS
IIPUPOIHUX Ta aHTPOIIOT€HHUX
KaTtacTpod, MICBKUH Ta  CIABCBKHH
PO3BUTOK TOLIIO.

[Ipore BHUBYEHHd IpPOIlECYy Ta
TeHaeHuitt 3II Ta Horo 3MiHM 3a

JOMOMOTOI0 imeHTH@IKALi 3MiH 3€MHOTO
IIOKPUBY 3 BHUKOPHUCTAHHAM 300pakeHb
OUCTAHIIMHOTO 30HAYBAHHA € OOHUM i3

BaKAUBUX  METOAIB  pPO3yMiHHA  Ta
amanrTaimii  3eMEeABPHUX  pecypciB €K
HEBEAMKOI TIpoMaayu TakK 1 KpaiHu B
miaomy. Takozk  pe3yabTaTd  JAaHOTO

aHaaidy € HeoOXiJHOI0 YMOBOIO [Ad
TAUOIIIOr0 PO3YyMiHHSI CTaHy 3€MEABHOIO
IIOKPUBYy Ta HOro 3MiHH 1 [J0IIOMOTHU
ocobam, gKi pPO3pPOOASIOTH PETIOHAABHY Ta

HaIliOHAABHY TIIOAITHKY, BCTAHOBAEHHS
iaett IIOKpallleHHS B cpepax
HaOAMIKEHUX OO0  HAllloHaABHOI  Ta

IIPOAOBOABYOI O€3MeKH KpaiHu.

MeTa crarTti. MeTO0 AOCAIIKEHHS €
aHaai3 cTaHy Ta 3MiHH 3€MHOTO IIOKPUBY
Ha ocHOBIi ['IC y 2Kuromupchbkiii obaacTi
IIPOTATOM 2016-2022 pPP-. Ta
BU3HA4YEHHsI BIIAUBY POCiHicbKOi arpecii
Ha i 1npouecu. Jlagd [AOCATHEHHH
IIOCTABACHOI METH HEOOXiTHO BUPIIIHTHU
HacTynHi 3aBmanHH4a: 1) TI'IC-anaais
OWHAMIKH TIOIIMPEHHd THIIIB 3€MHOTO
IIOKPUBY (AlCHCTICTB, piaad, ITACOBHUINA Ta

ciHOXKAaTi, IIOBEpPXHEBI BOJIOMMH,
3a0yzmoBaHi 3eMai) y po3pi3i ciabChKOi Ta
MicbKOi  MiclIeBOCTi; 2) C-ananis

nuHaMiky 3MiHM 311 B po3pisi CiABCHKUX,
CEAWIITHUX Ta MICBKUX Tepuropiii; 3)
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aHaai3 CTPYKTYpH 3€MHOTO IIOKPHUBY B

po3pisi TEPUTOPiaAbHHX rpoman
KutoMupcrKoi obaacTi; 4) aHaai3 BIIAUBY
pociticbkoi arpecii Ha IpolleCHu

3EMACKOPUCTYBaHHS B 2KUTOMHPCBHKIH
obaacri.

AHaai3 ocTaHHIX [OCAIXKeHb i
nyOaikamiti. 3 @modYaTKy OTPHUMAaHHS
[HeplIIoro 3HIMKYy 3eMai 3 KOCMOCY

(1946 p.) po3yMiHHA BUKOPHUCTAHHS Ta
3MiHHU 3€MHOTO ITOKPHBY €BOAIOIIIOHYBaAO
BiJ mpocToTH Ta abcTpakiii 0 peaasizmy
Ta CKaagHocti. Ha mepmmx eramnax
OOCAIMKEeHHs BUKOPHUCTAHHS Ta 3MiHHU
3€MHOTO IIOKPHBY CTOCYBaAOCSI BHBYE€HHS

disuyHoro dakTy 3MiH, TOHi SK Ha
CBOTOHI - BUSBACHHI dakTopiB
rA0b6aAbHUX 3MiH HaBKOAHIIHBOTO
cepemoBHINla Ta poO3pobAeHHA MomaeseH
IIPOTHO3YBaHHA moro PO3BUTKY.
[lepmiMu  BasKAMBUMHU  pe3yAbTaTaMU
BUBYEHHS CTaHy 3€MHOTO IIOKPHUBY
(1970-1i), Oya0 pPO3yMiHHS TOTO, IIIO

IIPOLIeCH HAKi BimOyBaroTbCs Ha ITOBEPXHI
3€MAl y BUTASOlI 3MiHM 3€MHOIO IIOKPUBY
BIIAUBAIOTH Ha dopMyBaHHS
perioHaabHOro Kaimary (Mohanta, 2021).
B nomaasmioMmy BiOyBaAOCh PO3IIHPEHHS
HaIpsIMKIiB 3aCTOCYBaHHS pPe3yAbTaTiB
IOOCAIIKEeHb (cran €KOCHUCTEMH,
CTPYKTypa IMIIOPTY Ta €KCIOPTY TOIIO).
Ane HalbiabIe 3alliKaBA€HHI y
HayKOBIIiB BUKAUKAE [OCAIIZKEeHHS
BoauBy 3MmiHu @ 3I1 Ha  OioTuuHe
Pi3HOMAaHITTH K Ha perioHaAbHOMY TakK i
Ha TraobaabHOMY piBHAX (Sala et al.,
2000), HeraTHUBHAa OUHaMiKa
aerpagaiiffHux npoileciB rpyHTy (Trimble
& Crosson, 2000), cTaH Ta
IIPOTHO3YBaHHS 3AaTHOCTI 0iOAOTIYHMX
CHUCTEM 3aZI0BOABHATH IIOTPeOH AIOIHHU
(Praveen & Gupta, 2019; Vitousek et al.,
1997).

B pamMkax IIbOTO [OCAIIKE€HHS
HaUOIABIIUY  iHTEepeCc IIPeaCcTaBASIOTH
pobotu Prakasam C., Javed A. Ta Khan
I., Mark M. Ta Kudakwashe M. Prakasam
C. mocaigkyBaB AUHAMIKY 3MiHU 3€MHOTO
nokpuBy y Kopatikanaa Taayk, Tawmia
Hany mporarom 40 pokiB, B pe3yabrarti
BiH BUSIBUB 3HAQ4YHEe 30iABILIEHHS
3a0yI0BaHUX Ta KYABTHBOBAHUX 3€MEAD,
B TOM e dYac TIAOII Iig aicoMm Ta
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Bomofimamu  3MmeHInuAauca (Prakasam,
2010). Javed A. Ta Khan I. B pamkax
BUBYEHHS ripHUY0I00yBHOI

HIpoMUCAOBOCTi [HAil gocaigzKyBaau 3MiHYy
IIpoleciB 3eMaeKopucTyBaHHa 3 2001 mo

2010 POKH. Hocainarukamu Oyao
BCTAQHOBAEHO (paKT 3HAYHOI'O 3MEHIIEHHS
AICOBKPHUTHX  IIAOI,  KYABTHBOBAHHX

3eMeAb Ta BOAOHM, B TOM K€ Yac IIAOII
3a0yJOBaHUX  3EMEAB, IIyCcTUPIB i
HEOOpPOOAEHHUX 3eMeAb 30iABIINAACH, IIPU
IILOMY OCHOBHHUM (PaKTOPOM TaKUX 3MiH
Oyaa aHTporioreHHa OigAbHICTE (Javed &
Khan, 2012). Mark M. Ta Kudakwashe
M. BUBYaAU 3MiHHU IIPOLIECiB
3€MAEKOPHUCTYyBaHHA B pationi lllypyrsi B
rnpoBiHii Minaenac 3imbabBe 3a mepion 3
1992 mo 2002 poku 1 gK pesyabTar

BUSIBUAU 3Ha4YHe 301ABIIIEHHA
KyABTUBOBAaHUX  IIAOLL 3a  PaxyHOK
3MeHIIIeHHI TIAOIITI 3aAlCHEHHUX

TepuTopiii. Taki 3MiHN BOHU I10SICHIOBAAHR
«Iporpamoro 3eMeABHOI pedopMH Ta
repeceAeHHs». 3Ha4YHa IIAOIIA 3aAiCHEHHUX
TepuTOpili Oyaa BHpybaHa mOAd Pi3HHUX

BI/II[IB ,/IlHAbHOCTl TIOB’I3aHUX i3
CIABCBLKHUM rocriogapCTrBoM,
BUKOPHCTaHHA ACPEBUHU ANd

OMaAIOBaHHA OyOWHKIB, MaTepiaay [Oasd
OymiBHHUIITBA OyAWHKIB 1 3aroHiB [Oad
xynoou Ttouro (Mark & Kudakwashe,
2010). Cegielska K Ta iumi mpoBean
rnomiOHe MOCAIMKEHHS [AS YTOPIIMHI Ta
[Toapmii 3a 2000 Ta 2012 poku, B
pe3yabTaTi O0yA0 BUABAEHO TEHIAEHIII 0
3MEHIIIEHHS CiABCBKOTOCIIOIaPCHKUX
yrins Ta 30iabllleHHda 3a0ymoBaHux. llpu
npoMy 3MmiHM B [loabmii Oyaum  GiAbInn

IHTEeHCUBHUMH, HiXk B  YropumuHi
(Cegielska. et al., 2018). Likasi
pe3yabTaTH OyAM OTpPHUMaHi TIPYIOIO

iTaailicbKUX Ta aBCTPiHCHKHUX HAYKOBIIiB,
SKi JOCAIIVAM AWHAaMIKy 3MiH 3eMHOTO
HOKPUBY E€Bponercpkoro corwsy 3 2000
o 2018 pik. B 3araaom 6ya0 BHSIBAEHO
3MEHIIIEHHS CiABCBKOTOCIIOJaPChKUX
yrigb, 3a paxyHOK iHTeHcudikallii
CiABCBKOIO TOCHOJApPCTBAa, BIAIIOBITHO B
et mepiox  BimOyaoch — 30iABIIEHHS
[IaCOBHIII, CiHOKOCIB, AYKiB Ta He3Ha4dHe
3pOCTaHHS mAOLI 3a0yZI0BaHUX 3€MEAb
(Schirpke & Tasser, 2021). Taubokwuii
aHaAi3 JUHAMIKU 3MiHU 36 MHOT'O [IOKPUBY
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Ta MOro BIIAUBYy Ha €KOHOMIYHYy Ta
€KOAOTIYHY CHCTEMY 3[iliCHMAa KOMaHaa
HayKoBILB 3 Banraagenry. [as aHaaizy
BOHM  KOPHUCTYBaAuCS  3HIMKaMH 3
YTPyIIOBaHHS KOCMIYHUX arapariB
Landsat 3a nepiom 3 1999 mo 2019 pokwu.
B pesyabTaTi NOpOBEAEHOr0 HAYKOBOIO
OOCAIIZKeHHsST OyAO BHSIBA€HO OUHAMIKY
3MEHILIEHHSI TIAOLIY
CiABCBKOTOCTIOZIaPCHKUX VTiAb ¥ 3B’43KY i3
30iABIIEHHAM 3a0yJ0BaHUX TEPUTOPIH,
AiciB, BomoiiMm, conoHYakiB (Hoque et al.,
2022).

BaxxaAUBHM KpPOKOM B PO3BUTKY
aHaAily 3eMHOI0O IOKPHBY Ta HOTo 3MiHU
Oya0 3pobAEHO KOMAHAOIO BYEHHUX i3
Cnoayyenux IlratiB Amepuku, 4gKi
IiATOTYBaAM €TaAOHHUM Halip OgaHUX
3€MHOTO IIOKPHUBY, €Ki B IOAAABIIOMY
OyAn BUKOPHUCTaHI B 0araThboxX ITPOEKTaX
0o Kaacudikallii 3eMHOTO IIOKPHUBY
(Stehman et al., 2021). 94k pesyabTar,

TaKi MOOCAiIKeHHs OyAHM BHKOPUCTaHIi
OaraTpMa HAyKOBHMH KOMaHIAMH 3
pidHMX KpaiH CBiTy 1A PO3poOKU

IOOCTOBIpHUX MofeAaed Kaacudirarii Ta,
3araanoM, OTpuUMaTH OiAble [OOBipH [0
CYIIyTHHKOBHX 300pazkeHb. BH3HadasbHE
HayYKOBE [OCAifIZKEHHA Oasl po3BUTKY [IC-
TEXHOAOTi#l B cdepi po3poOKH ITPOTHO3IB
Ta cueHapiiB MaliOyTHIX 3MiH y 3eMHOMY

IIOKpHUBi Oya0  3po06A€HO  KOMAaHIOIO
BuUeHUX 3 DBpaswmaii, gki po3pobuau
CLIEHapHi IPOTHO3U 3MiH y 3EMHOMY
HOKPUBI mifg BIIAUBOM PO3BUTKY

CIABCBKOIO  rocrozapcrBa B  paloHi
bacetiny piuku IIpara mo 2033, 2050,
2080 ta 2100 pokiB. Po3pobaeHi crieHapii
3MIiHHM CTPYKTYPH 3€MHOI'O IIOKPUBY
BKa3yIOThb Ha PO3BUTOK
arpoOBUPOOHUIITBA Ta 3MEHIIIEHHSI BOIHO-
00AOTHUX Vrifb, caBaH, IIPHUOEPEKHUX
AiCiB, CE30HHHUX AICIB Ta BOAOTHX AYKiB
(da Cunha, 2021). ITopTyraabCeKi B4Y€Hi
IIPOBEAH JOBIOCTPOKOBUH aHaAi3 3€MHOIO
IIOKPHUBY CIABCBKUX TEPUTOPI¥ Ha OCHOBI
3HIMKIB 3 KOCMiyHHX amapartiB Landsat
3a mepiom 3 1995 mo 2015 poxkwu.
Komanpga Ha OCHOBI BimiOpaHux
HaBYaAbHUX JaHHUX 3acTocyBasa
CTAaTUCTUYHUN MeTon Kaacrepusarii K-
CEepPeNHiX CIIEKTPaAbHUX CUTHATYp [OAd
KOXKHOI'O KAACy 3€EMHOIO IIOKPHBY Ta
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[oocsaraa TOYHOCTLI 76%, IIpH LIbOMY TaKa

HHU3bKa TOYHICTP y [AOBTOCTPOKOBiM
IIEePCIEeKTUBI 3abe3mnedynra  PO3yMiHHS
OUHaMiKd  OCHOBHHMX 3MiH  3€MHOTO

rokpuBy (Viana et al., 2019).
YOoCKOHaAeHHsI NPOAYKTIB aHaaily

3eMHOI0 IIOKPUBY Ta HOro 3MiHHU

(36iapIIEHHST PO3MiABHOI 3maTHOCTI KapT)

Ha IIpdMy 3aA€XUTb BiZl PO3MiABHOI
31aTHOCTI CYIIyTHUKOBHX JaHUX,
BKAIOUAIOYM pPagiOAOKalliiHi CEHCOpPH.

Haii6iap1r 3aTpe0fyBaHUMH IPOAYKTAMHU B
chepi BHKOpPHCTAHHS Ta 3MiHHM 3€MHOTO
IIOKPUBY € Habip maHumx HamioHaabHOTO
yIIpaBAiHHS 3 aepOHaBTUKU Ta
LOCALI>KEHHS KOCMIiYHOro IIPOCTOPY
(NASA) MCD12Q1 3 PO3IaiABHOIO
3natHicTIo 500 M (2001-2018) (Sulla-
Menashe, 222), Habip JaHHUX
€BpOMNENCHKOTO0 KOCMIYHOI'O areHTCTBa
(ESA) Global Land Service (CGLS) Land
Cover 100 m (2015-2019) (Buchhorn et
al., 2020) i GlobLand30 (2010) (Chen et
al., 2015). He auBAgYHCH Ha UIIUPOKY
3aTpeOyBaHICTh NIHX HOPOAYKTIB Ha
HAI[lOHAABHOMY Ta TAODaABHUX PiBHSX,
BOHU MAalOTh OJUH CYTTEBUM HEIOAIK — iX
IIPOCTOPOBa PO3iAbHA 3MATHICTE HE Oa€
MOZKAWBOCTI IIPOBECTH MOHITOPHUHT
HEe3HAYHUX 3a IIAOLIEI0 MIATHOK, g9Ki €
BasKAUBUMHU [AS MOHITOPHHIY Ta aHaAi3y

MiCIIEBOTO 3€eMAEKOPUCTYBaHHS
(mpucaoubHi IIASTHKU CiABCBKUX
JOMOTOCIIOAaPCTB, AiCOCMYTH, BHMOKH,

boaora Tomo). OOHHM i3 HOEPHIUX XTO
B34BCS 32 HiBEAIOBAHHS IILOTO HEIOAIKA €
€Bporeiicbke KocMiuHe areHTCTBO (ESA).
3ampoBaakeHa ESA nporpama
Copernicus [ga€e MOXKAHBICTH OTPHUMATU
OIITUYHI Ta paJapHi AaHi i3 CyIyTHHUKiB
Sentinel (po3miakHa 3maTHicTE 10-20 M) 3
2014 poky Ha yMOBax BiAKPUTOIO
LOOCTYILY. 3aBasgKu mporpecy B
aATOpUTMaxX MAIIMHHOTO HaBYaHHA Ta
naaTopMax XMapHUX OO0YHCAEHBb [AS
criocrepexkeHHa 3eMai, Takux gk Google
Earth Engine (GEE) (Gorelick et al.,
2017) i openEO (Schramm M., 2021),

CYIIyTHUKHU Sentinel YMOKAUBUAHN
CTBOPEHHS BEAHMKOMACHITAOHHX  KapT
3€eMHOI'0 IIOKPUBY 3 PO3aiABHOIO
gnatHictio 10 M (Phiri, 2020). I gk
pe3yabTat y 2021 pori 6yao
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OIly0AIKOBAHO TpU raobasbHi 10-meTpoBi
KapTU 3€MHOIo IIOKPHBY Ha OCHOBi KA
Sentinel: Google Dynamic World (DW)
(Prakasam, 2010), ESA World Cover
2020 (WC) i Esri 2020 Land Cover (Esri)
(Zanaga et al.,, 2021). CoiabHOIO
XapaKTEPUCTHKOIO BCiX TPHOX IIPOAYKTIB
€ OaraToyacoBe OadeHHs], MPU IILOMY
cyTTeBOIO BinminHicTIO € Te 10 WC i Esri
OHOBAIOIOTBCH OOUH Ppa3 Ha pik i3
CYTTEBUM dYacCOBUM AaroM (o 1 poky),
Toai gk DW omepaTuBHO Hamae KapTH
3€MHOTO IIOKPHBY Maiixke B peasbHOMY
4gaci (i3 yacoBUM AaroM B 7 OHIiB).
[TorpibHO BigMiTHUTH, III0 TAMOOKA Ta
HINPOKAa IMIIAEMeHTAalIlisd
reoiHpopMallifHUX TEXHOAOTIH B cdepu
AIOZICBKO1 [iIABHOCTI obyMoBAEHA
IIOTY?KHUM PO3BHUTKOM TPbOX HAyKOBO-
TEXHIYHUX  KOMIIOHEHT: CTaTHUCTHYHa
KOMIIOHEHTA, IIPOTpaMHO-TEXHIUYHA
KOMIIOHEHTA Ta KOCMIYHi TeXHOAOTI].
CrarucrudHa KOMIIOHEHTA.
[ToranbaeHHs po3BUTKy [IC-TexHOAOTIH
Ha [OpsSMYy [OB’I3aHO i3 iMIIAEMEHTAlli€l0

B IIpolleC aHaaily reoiHdgopMallitHoi
iHdopmarrii CTATHUCTHUYHHX METO/IIB
aHaaizy  BEAMKHX  MacUBIB  JaHUX.

Oco6ABBO BaKAMBY POABb BiOirparoTh Taki
MeTooW SK: MAalllMHHE HaBYaHHA IIif
KOHTPOAEM (3 BHKAQJAYEM),
HEKOHTPOABOBAHE MAIlIMHHE HaBYaHHS
(6be3 Bukaamaua) (Halder et al., 2011;
Talukdar et al.,, 2020); wMaumHHe
HaBYaHHA Ha OCHOBI OIOPHUX BEKTOPIB
(SVM) (Adulaimi A. A., 2021), meron
Bunaakosoro aica (RF) (Sahani & Ghosh,

2021), BimoOpaskeHHS CIEKTPAaAbHOIO
kyra (SAM) (Talukdar et al., 2020),
HEJiTKe aJanTHBHE BimoOpaskKeHHd 3

Teopiero pe3oHaHcy (Fuzzy ARTMAP),
BifcTaHb Maxaaanobica (MD), paniaspHa
basucHa dyHkiis RBF), nepeBo pimeHp
(DT), GararomrapoBe crpuiinartsa (MLP),

HaiBHUH OalieciBCbKUil KaacudikaTop
(MLC) i mHeuiTKa AOTiKa, aArOpHUTMHU
HeuiTkux C-cepenHix, aaroputm K-
CepenHix, ISODATA (irepamitini

camooprasisyroui maui) Tomo. (Halder et
al., 2011; Hashem & Balakrishnan,
2015).

[IporpaMHO-TeXHIYHA KOMIIOHEHTA €
dpyHOZaMEHTaABHOIO OCHOBOIO OOpOOKH Ta
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iHTEepIIpeTarii reoincopMmartii, dKa
CTBOPIOETBCSI B pe3yabrati  360py,
00poOKU Ta my0Oaikarlii reorpadgiyaux ado
IIPOCTOPOBUX [OAHHUX 3 BUKOPHCTAHHAM
KOMIT'IOTepHu30BaHoi cucreMu. CucreMu
MOXKYyTb BKAIOYATH KOMITIOTEPH Ta
MepeXi, CTaHHapTH Ta IIPOTOKOAU OASL
BHUKOPHCTAHHS Ta OOMIHYy OAaHUMH MixK
KOpPHUCTyBadaMH B MeXax paay PisHHUX
nporpaM. THIIOBHMH 3aCTOCYBaHHAMH €
peecTpailis 3eMai, TiApoAoris, KagacTpoBi
IOOCAIMXKEHHS, OILiIHKA 3€MAi, IAaHyBaHHH
abo CIIOCTepeKEeHHSI 3a HaBKOAHUIIHIM
cepenoBuIlleM. [eomani MaroTb 0Oarato
pizHHX opM, HAIPUKAAL KapTH YU
300pazKeHHsI, 3p0o0A€Hi 3 TIOBITpsa dYH
KOCMOCy, TOOTO [maHi [AUCTaHIIHHOIO
30HIyBaHHS. Feomani MOXKYTb
30epiraTuca B 0as3i maHuUX, dKa MOXKe
MaTH  CIEeLiaAbHI  PO3IIUPEHHS  OAS
30epiraHHsi, OOPOOKH Ta MAaHIIIyAIOBAHHSI
rmpocropoBuMu naHumu. leoindopmarnia
— L€ pPe3yAbTaT, OTPUMAaHUMN IIAIXOM

aHaaily OaHUX 3a JOTIOMOTOI0
CIlelliaabHOI KOMIT'FOTEPHOI ITpOTrpaMH,
dKa  Ha3WBaeThbcd  «TeoiHdopMallifina

cuctema» abo I'IC. CepenoBuiie, B SKOMY
npamtoe ['IC (mMammHM, AOAU, Mepexi),

Ha3UBA€ETBCA «CHCTEMOIO IIPOCTOPOBOL
iH(popMmartii», sgKa PpPoO3POOAIOETBCH Ta
CTBOPIOETBCS [IASI BIAIIOBiAI Ha HOTpedH

Arofei abo opradizailifi y HIpoCTOpOBii
indopmartii (Siebritz et al., 2022).

Kocmiuni TtexHoaorii. Ha croromsi
OiapLIICTE KpaiH pPO3BUBAIOTH BAACHI
KOCMiYHi IHporpaMu [Oad HOiATPUMKH
OPUHMHSATTA YIPaBAIHCBKUX pillleHb B
cchepi  KoOMyHIKaIlil, IIPOMHCAOBOCTI,
HallioHaAbHOI 0Oe3reKM Ta BHUBYEHHH
3MiHH Kaimary (Economic, Social, and ...,
2022). B pe3yabTaTi TaKoi OiIABHOCTI Ha
HaBKOAO3eMHiH opbiTi 3eMmai, craHoM Ha
2021 pig, 3Haxoguaoch 7,5 THC.
aKTUBHUX KOCMIYHUX alapariB, 110 Ha
28% Oiabmre, HiK ¥ 2020 porui (Mohanta,
2021). Takuii axTUBHHUH pPO3BUTOK Ta
3aCTOCYBaHHS KOCMIYHUX TEXHOAOTIH y
BCiX cdepax rocrnomapChKoi MigABHOCTI €
OAHUM i3 BaXAMBUX IHCTPYMEHTIB
JOCSATHEHHS IliA€¥ TAO0aABHOTO PO3BUTKY
3a paxyHOK HaJaHHd OIlepaTHBHOI Ta
BHCOKOsIKicHOI iH(popMmarii (Plugar et al.,
2021).
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Marepiaa i meTooH

Tepurtopisa IIOCALIZKEeHHS].
2KuroMupcbKka 00AacTh 3HaXOOUTBHCHA Ha
HiBHOYI YKpaiHu, B Mexkax [loaicpkoi
HHU30BUHH, Ha  HiBOHI B MezKax
[TpugHinTpoBCHKOI BUCOYMHU.
AnMiHicTpaTUBHUHT LHeHTp -  MicTo
XKutomup. o ckaamy obaacti BxomaTs 4
patrioHu: KutToMUpCBKUH,
Bepau4iBcrKUA, KopocreHcrkui,
Hosorpan-Boauncekuti. Mae S wict
obGaacHOTO 3Ha4YEeHHI (Bepamuis,
Kurtomup, Kopocrens, MaauH,
Hosorpaza-BoanHcekuii), 7 MicT
palioHHOro  3Ha4YeHHS (ArgpynriBka,
BapaniBka, Kopoctuimis, OBpyy,
OaeBcvk, Pamomuimnan, Yygnis), 43
CeAuIlia MiChKOTO THUILy; 1619 ciabBCBKUX
HaceaeHUX MHyHKTiB. Haceaenna — 1 231
239 oci6. Ilaoma 29 832 kM2 B
pe3yabpTaTti pedpopmMu merneHTpaasizalii Ha
TepuTopii obaacTi CTBOPEHO 66
TEpPUTOpPiaABHUX TIpoMan, 3 HHUX 12 -
MIiCBKHX, 22 — CEAUIITHHUX Ta 32 CiAbBCBKHX
(puc.1). BignoBimHo mo 3akoHy YKpaiHu
«IIpo MicleBe caMOBpdayBaHHI»
TepuUTOpianbHa  rpoMaza —  KHUTEAI,
o0’emHAaHI TIOCTIHHUM IIPOXXKHUBAHHAM Y
MeXKXax Ceaa, CeAHllla, Micra, M0 €
CaMOCTiHHUMU aaMiHiCTPaTHUBHO-
TEePUTOPiaAbBHUMU ONUHUIISIMU, abo
n06poBiAbHE 00’c¢MHAHHS JKUTEAIB KiABKOX
CiA, CeAMIN], MicT, 9Ki MaloTb €IUHUH
agMiHicTpaTuBHUY neHTp ([Ipo wmicuese
caMoOBpsifyBaHHS B YKpaiHi..., 1997).
BigmoBimHo mo crarti 140 Koncrutyiiii
YKpaiHH TepUTOPiaABHOIO TPOMAaJOK €
KHUTEAb Ceaa, ceauIa, wMicra abo
n00poBiaAbHE 00’¢ fHAHHS JKUTEAIB KiABKOX
cia y ciapceky rpomazny (Constitution of
Ukraine, 1996). Cranom Ha 2021 pik B
Ykpaini HaaiuyeTbcsa 1469 rpoman,
YTBOPEHHUX IIIAIXOM OO’€¢mMHaHHS  Cia,
ceaurny i micrt. TepuropiaabHa rpomana,
aaAMiHICTPATUBHUM IIEHTPOM SIKOi €
MicTO, € MICBKOIO TEPUTOPiaABHOIO
rpoMa/iol0, LEHTPOM SKOI BH3HAYEHO
CEAMIIE MICBKOTO THIIy — CEAHIIHOIO,
LHEHTPOM €KOIO BH3HA4YEHO CEAO0 —
CIABCBKOIO. Y MOCAIAKEHHI IiJ MiICBKHUMH
TepUTOpPiaAMH OyneMo po3yMiTH TepHUTopil
MICBKHX TE€PUTOpPiaAbHHUX TpoMan, a Mifg



Ukrainian Journal of Natural Sciences. Issue 2

Yrpaincoekuil okypHan npupooHuuux Hayk. Bunyck 2

CIABCBKUMM — TEPHUTOPIii CIABCBKHX Ta

YMOBHI NMO3H3AYEHHS
) KopaoH Yipaiku
Mexi oBnacren

CEAHUIITHHUX TepI/ITOpiaAI:HI/IX rpomMan.

Puc. 1. l'eorpadriune mmoaokeHHs YKpainu Ta ii aaMiHicTpaTHBHO-TEPUTOPiaAbHHUH

I>xepesa B IBOMY
IIOCAIIKEeHHI BUKOPUCTAHO
aBTOMATH30BAaHUMN IMiaxim aad raobaabHO
y3romkeHoi Kaacudgikamii  3eMeAbBHOTO
IIOKPUBY 13  BHCOKOIO  PO3IIABHOIO
3MaTHICTIO B MacmTabi gacy 6AU3BKOMY
[0 PeasbHOTO, BUKOPHUCTOBYIOYH TI'AMOOKE
HaB4YaHHA Ha 300pakeHHax KA Sentinel-
2 3 HOpPOCTOPOBUM poO3pizHEHHAM 10 M,
po3pobaeHUM  KOMaHO0I OOPOOHUKIB
komnadii Google Ta HaykoBLiB 3 National
Geographic Society, Boston University,
World Resources Institute (Brown et al.,
2022). Habopu maHHWX 3reHEepoBaHi Ha
naardgopMmi GEE 3a momoMororo nponykTy

JAHUX.

IIOTiA
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GOOGLE/DYNAMICWORLD/V1 Ta
6es3nocepeHBO €KCIIOPTOBaHi ST
nomaabIrioi 06pobku B ArcGIS PRO ta R
3a nepiox 3 2016 o 2022 poxku. IIpogykr
Dynamic World V1 pgae MOXKAUBICTH
oTpUMaTH iHQOPMAIID OAd OEB’SITH
KaaciB noepxHi Boma, [epea, Tpasa,
3arornaeHa  POCAUHHICTD, KyabTypH,
YarapHuku, 3abynoBaHa TepuTopis, ['ora
3emMad, CHir i Aifx.

Kaacudikallito 3eMeAbBHOTO IIOKPUBY
KutoMUpPChKOI 00AaCTi 32 METOIOAOTIEIO
Google Dynamic World cranom Ha 2022
PiK IIpeacTaBA€HO Ha pHC. 2.
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KyneTueosaHi yrigna
B HarapHukW
B 336y nosara TEPHTOPIA
= Fona 3emns
= CHir i nig

Puc. 2. Kaacudikaiiig 3emeAbHOro MOKpUBY 2KHUTOMUPCHKOI 00AaCTi 3a
meTomonoriero Google Dynamic World

Pe3yAbTaTH Ta OGrOBOpPEeHHS

AHaaiz 3eMHoOro IokpuBy y 2022
poui (puc.3) cBimuuTh Hpo Te 1o S52%
TIAOILI KutoMHupchKoi obaacri
CTAaHOBASITH AICOBKPHUTI TepuTopii, gKi
30CepeazKEHI B OCHOBHOMY B IIiBHI4HIM Ta

HEHTPaAABHIH T dYacTuHi o00aacTi B3IOBXK
piuku Terepis. IIpu LBOMY
CiABCBKOTOCIIOZIAaPCHKI 3€MAi, B
OCHOBHOMY  30CE€PEIKE€Hi B  TpPBOX

Aorarliax: 1) miBmeHHa yacTuHa obaacTi
(BepouuiBchKUE paiioH); 2) HEHTPAABHUH
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nosic mupuHow 40-60 kMm; 3) Ha HmiBHOYI
— OBpyuLBKH,H KpdaxK. [lecdary 4YacTHHY
ol obaacTti 3afiMalOTh YarapHUKH Ta
TpaBa, IKi B OCHOBHOMY 30CEpeIKeHi y
B3J0BXK JOPIr Ta BOOHUX O0’€KTIB, YacTKa
SIKUX CTaHOBUTD 0,63%. Yactka
3a0yq0BaHUX 3€MeAb CTaHOBHUTH 3,7%
BOHU pIBHOMIpHO PO3MOMiA€HI Ha BCii

TIAOLIIMH] obaacri 3 3HAYHOIO
KOHIIEHTpPAIli€El0 B Micrax 00AacHOrO
3HaA4YeHHS.
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KynsTHEOBaHI
yrims

YarapHHKH

Tpasa

Irme
4,5%

3aTomeHa
POCTHHHICTE

T'oma 3zemis

Puc. 3. Ctpykrypa 3eMHOTO OKpUBY 2KuTomMupchkoi obaacti y 2022 porti

[TorpibHO BigMITHUTH, IO CTPYKTypa

3eMEABHOI'O IIOKPHUBY  OTpHUMaHa B
pe3yabTaTi 006pOoOKU CYIIyTHHKOBHX
3HIMKIB Ta AaHUX OQilliliHOI CTATHUCTUKU
IIEII0 BiApi3HAIOTHCH (Traba.1). 3a

moriomororo ['IC-TexXHOAOTIH HEMOIKAHMBO
BHOKPEMUTH BCi 3€MAi IIEBHOT'O KAacy B
paMkax OMIiIifHOI CTATUCTHUKH, TaK SK

CYIIyTHHUKH KAACHU(DIKYIOTh  3€MEABbHI
MIATIHKHM BUKAIOYHO 34 BiAOMBHUMH
BAAQCTUBOCTSIMM  IOBepxHi 3emMai y

II€EBHOMY CIEKTPaAbHOMY MAiaria3oHi, ToOmi
gk odilifiHa craTUcTUKa 0a3yeTbCsa Ha
IOPUANYHOMY CTATyCl 3¢ MEABHHUX JiATHOK.
Huxxye HaBemeHUHE TIEpeAik OCHOBHUX
BiagMiHHOCTEH o HaWBasKAWBIIINX
KAacax 3€MHOTO IIOKPHUBY.

1)  CiAbCBKOTOCHOAAPCBHKI  3EMAI.
BinnmosinHo meromoaorii Dynamic World
CiAbCBKOTOCIIOapPChKi 3eMAi
IIPEeACTaBA€HI TaKMMH  TUIIAMH  SK
KyABTUBOBaHI yrigas Ta TpaBa. B cBoro
qepry BiAIIOBiAHO 0 odimifiHO1
MEeTOIVKU 360py CTaTHUCTHUYHOI
iHnpopMmartii B  YKpaiHi maHi 1Ipo
CIABCBKOTOCIIOJAPCHKI 3€MAi BKAIOYAIOTH
TpHU Karteropii: 1) piaag, 2) nepeaoru i 3)
OaraTopiuHi HacazKeHHS, ciHOXKAaTi,
nmacoBullla. B pesyabrari NIOpiBHAHHS
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KAACy KYyABTHBOBaHI yrigad (3eMmai sxi
IPOTATOM POKy niggaBasucs
KyabTHuBailii) Bix Dynamic World Ta Opua
3eMAs  Big oOQiiHOI CTATHUCTHKU MU
fayuMo  BigMIHHICTL B 1,7%. lle
IIOSICHIOETBCS ~THUM II0 CTATUCTUYHE
yopaBAiHHA 30upae Taky iHdopMalliro
AHWIIIE Y YAaCTHHU CiABCBKOTOCIIOAAPCHKHUX
TOBapPOBUPOOHUKIB

(ciabCBKOTOCTIONAPCHKI MiAIIPHEMCTBA Ta
CciabCBKi JOMOTOCIIOAPCTBA) i B
IIOJAABIIIOMY PO3IIOBCIOMIKYE IIi AaHI Ha
BCIO 00AacThb. BiaMIHHICTE MIiXX KaacamMu
TpaBa Big Dynamic World Ta nepeaoru
Bizm odimifiHOI CTATHUCTHUKU MOSICHIOETHCS
THUM III0 [0 KAacy TpaBa BXOASTH BCi
3eMai, Ha SKHX 3pocTasa Tpasa
(macoBumia, ciHOXAaTi, AyTH, 3€MEABHI
OIASHKH TIIi[, TpaBoio Oiasd pidok, AiciB
TOLIO) TOHI SK MO0 KAAcy IIEPEAOTH ¥y
odirtitinit CTaATUCTHIIL BXOIATH
BUKAIOYHO 3€MEABHI MIAGHKHU IiJ TPaBOIO
IpU3HadYeHi JIAS CiABCBKOTIOCIIONAapPCHKOTO
BHPOOHUIITBA (OpomazK CiHa, CHAOCY,
BUKOPUCTAHHS Ha KOpPM
CIABCBKOTOCIIOJAPChKUX TBapuH). Takoxk
BigmoBigHO oQimifiHOI CTATHCTHKU MO0
ClABCBPKOTOCIIOJAPCHKHUX IIAOIL BKAIOYEHO
OaraTopiuHi  HacaIKEHHS, ciHOKaTi,
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macoBUIla TOoAi SK BigmoBiAHO Dynamic
World OaraTopiuni HacaKeHHsa

BimHeceHO [0 mOepeB, a ciHoXxaTi i
IacoBUIIIA 0 TPaBHU.

Tabawura 1.

[TopiBHAHHS CTPYKTYPH KaaciB pocanHHOCTI 2KutomMupcbKoi obaacti y 2021 porti Ha
ocHoBi cratuctuku Google Dynamic World Ta odinifiHoi cTaTuCTHKY YKpainu

Type Google Dynamic Official statistics — 2021, % [O]
World — 2021, %
KyapTHBOBaHI yrings 39,4 Opasi 3eMai 37,7
TpaBa 5,4 ITepeaoru 2,1
Bararopiuni
HacCaI>KeHHS,
CiHO3KAaTi, ITaCOBUIIA 10,8
HepeBa 45,3 Aic 37,7
3abynoBani TepuTopii 5,5 3abynoBani 3emai 3
Yarapauku 3,3
l'oaa 3eMmaqa 0,1 BigkpuTti 3emai 1,3
3aTtoraeHa BoxHo-00a0THI yrinas
POCAMHHICTD 0,1 3,4
Bona 0,9 Bigkputi Bogo¥iMu 1,6
Iamnre 2.4
Pazom 100 Pazom 100
2) AicoBkpuri TepuTopii. BimmosimHo Ta OYHUIIIeHHS CTIYHHUX BO/I, JIAST
meTtogoaorii Dynamic World Bu3HadaeTbca BUPOOHHUIITBA Ta po3nomiAeHHA
Oyap-9Ka  TEpUTOpid, dKa  BKAIOYAE eAeKTpoeHeprii); $Ki BUKOPHUCTOBYIOTHCS
IIEPBUHHI Ta BTOPHHHI AiCHM, a TaKOX OAd BIATIOYMHKY Ta iHINI BIAKPUTI 3€eMAi
BEAWKI HAaCQPKEHHsd, ToAi 9K odillifiHa (3eaeHi HacaKeHHS 3araAabHOTO
CTaTUCTHUKA rofae TepUTOopii, AKi KOPHUCTYBaHHSI, KEMIIIHTH Ta OyAWHKH
3apeecTpoBaHi B [lep:KaBHOMY areHTCTBI BiAIIOYMHKY, 3aiHaTI TIOTOYHUM
AlcoBUX  pecypciB  YkpaiHy, TOOTO Oy LiBHHULITBOM i BinBemeHi ming
IIPOMHCAOBI caay, MapKH, THUMYacoOBO OyaiBHUIITBO, IIi TiAPOTEXHIYHUMU
3aAiCHEHI TepUuTOopii B pe3yabTarti CIIOpYyIaMH, BYAUILIEIMH, IIAOILIAMH,
IIPUITMHEHHS BeIeHHHI HaOepexXHUMH, KaazoBUIllamHu). B Toi ke

CIABCBKOTOCIIOAAPCHKOI [iIABHOCTI TOIIO B
IIUX aHUX He BPaxOBaHO, 110 B PE3yABTATL
i popmye 11OxXUOKY B 7,6 %.

3) 3abymoBani  3emai.  Peectp
3a0ym0BaHUX 3EMEAD BEJIETHCS
JepxaBHUM 3EMEABHUM KaJacTpOM

YKpaiHu, [0 [aHOro KAacy BiTHOCATHCS
3eMAl Ha SIKMX pO3TalIoBaHi OymiBAi: omHO-
i [IBOIIOBEPXOBi; 3 TphoMa i OiAbllie
IIOBEPXaMH; IIPOMHUCAOBI; BIOKPHUTI
PO3po0KH, Kap'epw, MIaxTH; OymiBai, gki
BHKOPHUCTOBYIOTBECS B KOMEPIIMHUX IIIASX;
CIIOpyAX TPOMAaJACBKOIO  IIpHU3HAYEHHS;
3MiITaHOTO BUKOPHCTaHHSI; AKi
BUKOPUCTOBYIOTECS [AS TPAHCIIOPTY Ta
3B'93KYy (DOPOTH, 3aAi3HUIL, aepoIIOPTH Ta

iHITl); gKi  BUKOPHUCTOBYIOTBCS — [AS
TEeXHIYHOI iHpacTpyKTypU (mast
BHIAAEHHS BIIXOIiB, BOA03a0e3IIeYeHH
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yac, BianmoBigHO MeTomoaorii Dynamic
World no 3abymoBaHHX 3eMeAb BigHECEHO
3a0yIOBM HHU3BKOI Ta BHCOKOI IIABHOCTI,
JOOpOoru Ta MICBKi Bimkputi mpocropu. He

OUBASYUCH, Ha Te M0 BCi THUOHU
3a0yI0BaHUX 3€MEAb 32 METOIOAOTIEI0
Dynamic World BigmoBizaroTs THOAM

opiLiitiHOl CTATHUCTHUKHU (AKMX € Habarato
Oiablire), yacTKa 3a0yIOBaHHUX 3€MEAb 3a
Mmetomnoaoriero Dynamic World wa 1,5 %
Oiabmre HiDK 3BiTye ocpilifiHa CTaTUCTHKA.
Taxka BiAMIHHICTE MOXKE CBIAYHUTH, IO I

1,5 % abo 44,4  THC. ra e
He3apPeeCTPOBAHUMU 3a0yJOBaHUMU
3EMASIMU.

4) Bomui o00e¢ktu. BaxkauBoio

ocobamBicTIO MeTomoaorii Dynamic World €
BUKOPHUCTAHHS CYIIyTHUKOBUX 3HIMKIB 3
po3miakHOIO 3aaTHICTIO 10 M, TOOTO MAOIIIA
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IPOEKIIii IIiKceaa Ha MOBEPXHIO 3eMAi
nopiBHioe 100 M2, 110 mOyKe dYacTo €
HEIOCTaTHIM TIpu imeHTUdIKaAIll Maamx
pivoK, CTPYyMKIiB Ta KaHaaiB. BpaxoByrouu
e TOTPiOHO BIAMITHTH 3HAYHY MHOXHOKY
OpU TIOPIBHAHHI IUX [JaHUX 3 MOaHUMH
odittitinoi crarucruku. [Ipm nBoMy, Ha
Hallly JyMKY, CTaH (IIAOIIa) BEAMKHX Pi4OK
Ta BOJOMM aneKBaTHO OIIHUCYyE AUHAMIKY
3MiH BOOHHUX OO’€KTiB.

OmgHuM i3 BaXAMBHUX E€AEMEHTIB
aHaAi3y 3€MEABHOTO IIOKPHUBY OyIb-sIKOi
TepUTOpil € MOCAIMKEHHS OUHAMIKU 3MiH
(raba.2) B po3pi3i KaaciB POCAMHHOTO

BiIOYAMCH B TAKOMY THIIi 3¢ MHOT'O IIOKPUBY
K KYABTHBOBaHI yTiAfid, Take 30iAbIITeHHS
BiOyBaACh B OCHOBHOMY 3a PaxyHOK
TaKUX KAaciB gK TpaBa (-112 Tuc. ra ado -
46%), nepeBa (-122 Tuc. ra abo -1%) Ta
yarapHuku (-27 Tuc ra abo -39%).
3acayroBye Ha yBary IIOCTYIIOBE
30iABIIIEHHS BOAHHUX OO’€KTiB Ha 2 THC. ra
abo Ha 8%, m1O0 BUCTyHae 0a3uCcOM [OAs
30iABIIIEHHSI KyABTUBOBAHHUX YTiflb, TaK SIK

yKe 4acTo CIABrOCIIBUPOOHUKHU
BUKOPHCTOBYIOTH 3pOIIlyBaHe
3eMaepoOcTBO.  DaKTOM — ITOKpAIleHHS

BOIHOTO pexxuMy 2KUTOMHPCHKOI 00AacCTi €

nokpuBy 2KuUTOMHUpPCBKOi  obaacti. 3a 30iABITIEHHS TaKOTO THUITY KAaCiB
JOCAI/DKYBaHUM Ilepiof, HaMOIiAbIII 3MiHU I'PYHTOBOIO  IIOKPHUBYy 4K  3aTOIIACHA
259 THc. ra abo MaiiKe Ha TPETHHY, pocanHHicTb Ha 3,8 THC. ra abo Ha 53%.
Tabawniig 2.
JuHaMika 3MiHH 36 MHOTO OKPUBY 2KHUTOMHPCHKOI 06aacTi Ha ocHoBi Google Dynamic
World
3miHa
Pik | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 |2022* | 2016/2022
Tun Tuc. ra| %
l'onaa 3eMas, THC.
ra 4,1 2,9 3,3 5,2 5,1 3,6 4,4 6,7 7,6
Smina, % - -28,2 | 11,6 59,8 -2,8 -29,7 | 23,1 - -
3abymoBani
Tepuropii, Tmc. ra | 1178 | 115,6 | 115,2 | 114,3 | 110,3 | 112,8 | 108,1 |-15,5 | -8,2
Smina, % - -1,8 -0,3 -0,8 -3,5 2,3 -4,2 - -
KyarTHBOBaHiI
yrigag, THC. ra 777,6 | 857,4 [ 907,5 | 921,9 [ 950,0 | 969,5 |1012,4 |259,4 | 30,2
Smina, % - 10,3 58 1,6 3,0 2,1 4,4 - -
3aTonaeHa
POCAWHHICTB, THC.
ra 1,3 1,2 1,3 1,3 1,3 1,1 1,9 3,8 |53,1
Smina, % - 4,1 8,8 -3,9 -0,2 -15,2 | 80,6 - -
Tpasa, THC. Ta 270,5 | 247,7 1 206,8 | 191,3 | 160,8 | 153,7 | 145,4 |112,0 [-46,2
Smina, % - -8,4 -16,5 -7,5 -16,0 -4,4 -5,4 - -
YarapHukKH, TUC.
ra 214,3 | 123,8 | 105,9 | 137,8 | 148,7 | 119,4 | 130,3 |-26,7 [-39,2
Smina, % - -42,2 | -14,5 | 30,1 7,9 -19,7 9,1 - -
[epeBa, THC. Ta 1551,3 |1594,6 [1601,3 |1569,3 [1565,8 |1582,0 |1537,5 |121,6 | -0,9
Smina, % - 2,8 0,4 -2,0 -0,2 1,0 -2,8 - -
Boga, Tuc. ra 17,2 17,5 18,8 18,7 17,7 18,5 18,6 2,1 8,3
Smina, % - 2,1 7,3 -0,8 -5,2 4,3 0,7 - -
Pazowm, THC. ra 2954,0 [2960,7 |12960,1 |2959,8 |12959,5 |2960,6 |2958,6 | -4,0 | 0,2
Smina, % - 0,23 0,02 0,01 0,01 0,03 -0,1 - -

Cmarom nHa 25 xoemHsi 2022 poky
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[ToTpibHO BIAMITHUTH IO AUHAMIKa
3MiHM KOXKHOIO 3 KA4QCiB 3€MHOIO
IIOKPHUBY € VHIKaABHOIO 1 1moTpebye
OEeTaAbHOTO BHBYEHHS, SK Ha pPiBHI
obaracTi B 1IiaoMy TakK i Ha piBHI
TEPUTOPiaAbHHUX TpoMaj pPi3HUX THIIIB
(MiCBKHX, CEAMIITHUX Ta CIABCHKUX).

BanicHeHi TepuTopii — maoma
3eMHOTO IIOKPUBY Oyab-sIKOI TEepPHTOPIi,
Ha 4Kili dYacTKa [AEpPEeBHOTO IIOKPUBY
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MiCBKi TpOManH

9 T0%
n 2.7%

CeTHIIHI TPOMaIH

craHoBUTE He MeHIIe 10 %. [lo Takux
TEPUTOPiNi HasekaThb AiCH, II0A€3aXHCHI
AICOCMYTH, CiABCBKOTOCIIOOAPCHKI CaiH,
aAicommapkru. BignoBigHo panux Google
Dynamic World y 2022 pomi, 51,2%
TepuTopii  2KuToMHpcekoi  obaacti €
3aaicHeHOor0. 3 1mux Teputopit  34%

Opunajgasl Ha MICBKiI TepHUTOpiasbHi
rpomaau, 36% Ha ceammnmHi i 30% Ha
ciabCBKi (pHuc. 4).

-2.1%* m2016
m2017

2018

m2019

m2020

2021

m2022

CiTbCBKi TpOMAaTH

* giIOHOWeEeHHs1 3HaueHHs1 nokasHuka 2022 poky 0o 2021 poky, Yy eiocomrax

Puc. 4. [Iaomia 3aaicHeHNX TepuTopitt 2KutToMmupcbkoi obaacti y 2022 porti
3a gasuMu Google Dynamic World

CraHoMm Ha 2022 pik
CIIOCTEPIra€eTbCcs CYTTEBE  3MEHIIEHHd
3aAiCHEHUX TepHTOpPill obaacTti y BCix
THUIIaX TEPUTOPiaABHHUX rpoMaf
npubau3no Ha 3%. Take 3MeHIIIEeHHHA
TMIOB’sI3aHO 13 POCIHCHKOIO arpecieo mMpoTH
YKpaiHu, gKa HeraTHBHO BIIAMHyAa Ha
I[iHy Ta CTabiAbHICTH ITOCTABOK OCHOBHHUX
PEecCypciB [asl omaseHHd KUTAA (OpoBa,
ras, eAeKTpoeHeprisy). BpaxoByrwouu Te 110
OpoBa € HaMbIABIII AOCTYITHUMH i3 IIHUX
TPHOX PECYPCIB [OAS OIIAA€HHS KUTAQ,
TOMYy HaCEA€HHd IIo4aAo 3[AiMCHIOBaTH
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3aroTiBAro JEpPEeBUHU y dopmi
BHUpPYOyBaHHs Ta 3a4HIIEHHd CTAapUX
CalKiB, 3aAiCHEHHUX YarapHHUKIB Ta PidoK
(ipuramiiaux KaHaaiB), aAicocMmyr (puc. S).
BpaxoByioun Bce BHILE HPEACTABACHE —
BimOyAoCH 3MEHIIIeHHI 3aAilCHEHUX
TEPUTOPill B 3araabHill CTPYKTypi KaaciB
3€MEABHOI'0 IIOKpPHBY, IIpH ILILOMY Ha
TepuTopii MiCBKHX TePUTOPiaAbHHUX
rpomMan 3MEHIIEHHS CTaHOBUTHL 2,8
BiZICOTKOBHUX IIYHKTIB, ceAHMIIHUX — 3,1,
CiABCBKUX — 2,0.
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2KoBtwuii - 3asicHeHi Teputopii 2021 poky; ['oayOuii - 3aaicHeHi TepuTopii 2022 poKy
Puc. 5. Ilpukaag 3Mmiau aicucrocti y 2022 porui mopiBHgHO 3 2016 p.
(Ha npurxnadi cena Benuka INopbawa, YepHsxiscbka ceauuHa mepumopianoHa
epomada, 2Kumomupcobka obracmy)

KyavTuBOBaHI yrignd — yrigasa Ha
AKUX CUCTEMATHUYIHO BUPOIIYIOTHCS
CiABCBKOTOCTIOZIAPCEKI KYABTYPH 3 METOIO
OTpUMaHHSA NPUOYTKYy abo 3abe3redyeHHs
IPOAOBOABCTBOM YAEHIB CIALCBHKOTO
noMmorocrnomapcTBa. ToOGTo 11e 3eMeAbHi
YTiAas, 10 CUCTEMATUIHO 0OPOOAIOIOTHCS

i BUKOPUCTOBYIOTHCS OAST IIOCiBY
PiI3HOMAaHITHHUX  CiABCHKOTIOCIIOOApPCHKUX
KYABTYD AT OflepKaHHI
ciabchKorocmogapcbkoi — mpoxykitii.  Lli
yrinasg €  TOAOBHHM  3acoboM y
CiIABCBKOTOCIIOJAPCBKOMY  BHPOOHUIITBI

K CiABCBKOTOCIIOZAPCBHKUX ITiAITPUEMCTB
Tak 1 CIABCBKUX JOMOTOCIIOOApPCTB.
BignoBimro manmux Google Dynamic
World y 2022 pomi 34,2% Tepuropii
KutoMUpCchbKOi 00AacTi CHCTEMAaTHYHO
BUKOPHCTOBYIOTBCS [OAGd BHUPOILIYBaHHA
CIABCBKOIOCIIOJAPCHKUX KYABTYpP. 3 IHX
Teputopit 23% npunagasm Ha MiCbKi
TepUuTopiasbHi rpomanu, 43% Ha CEAMIIIHI
i 33% Ha ciabcbki. BinnosigHo puc. 6 3a
OCTaHHI CiM POKiB Bi0yAOCH CYTTEBE
3pOCTaHHSI IIAOLL KYABTHBOBAHHX YTIilb
Ha 30%. Take 3pocTaHHd BigOyBasoCh B
OCHOBHOMY 3a paxyHOK 3MEHIIeHHd]
IIOTOAIB’ST BEAHMKOI porartoi XymoOu sSK B
XKutoMUpCHKid 06aacTi Tak i B YKpaiHi B

iAoMYy, dKe BIIAMHYAO Ha
TpaHcdopMallito TpaB’dHUCTHUX
arpolleHo3iB B KyABTHBOBaHi (puc. 7).
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[Ipr 1upoMy HalibiAbllle  3pPOCTaAHHS
KyABTHBOBaHUX VIiAb [IpUIIagas0 Ha
MICBKi TepUTOpiasbHi TIpoMaagud — Ha

37,2%, 110 B CBOIO Yepry IIOB’d3aHO i3
AOTICTUYHUMHU BUTpaTaMU HOigIIPHUEMCTB
Ha IepeBe3eHHd TOBapiB Ta obAagHaAHHL:
BEAUKI arpokKoMIiaHii IIparHyThb
iHBecTyBaTH B Ti TepuTopii ge Hadkpami
OOPOTi Ta MPUCYTHH 3aAi3HUYHA CTAHILiS,
[0 € HEeOoAMIHHMM aTpubyToM BCiX
MIiCBKHX TEPUTOPIH.

[IpeacraseHi 3mMiHM B  CTOPOHY
eKcraHcii CiABCBKOTO rocrioiapcraa
TaKOXK IIOB’d3aHi i3 3MiHOIO Kaimaty. Tak
nocaimxkenHs (Herasymchuk et al., 2018;
F'opobeny i €Bnak, 2017) nmpoBeneHi 3a
nepiom 3 2000 1o 2015 Pp.
JEMOHCTPYIOTh 1110 Ha TepuTOpii
KuToMUpPCHKOI 00AacTi B yCi IOpU POKY
CIIOCTEpPIraeThCs IIEPEBHUILIEHHI
TeMIIEpPaTyPHUX ITOKA3HUKIB IIOPiBHSHO 3
HOPMOIO: B3UMKY — Ha 1,3-2,5°C, BecHOIO
- Ha 1,0-1,9°C, BaiTKy — Ha 0,8-2,4°C,
BOCEHU - Ha 0,5-1,7°C. O1xe,
CIIOCTEePiraeThCd TEHAEHITiS 10 3POCTaHHI
CEpPENHBOMICIYHUX  TeMIlepaTyp,  dKi
CBiguaThp 1mpo 3MiHy KaimMaty y O6ik
noTrenAinHsa. [IppyoMy moTenAiHHa OiAbIT
BimgyTHe y 3uMOBi Mmicaii. B cepenubomy
3a 2000-2015 pp. piyHa TeMmmneparypa Io
obaacti 30iapmIMAacek Ha 1,8 °C. B cBoro
qyepry IIOTEIIAIHHS BIIAUBAE Ha
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aKTUBi3alii IIPOIIECiB PO3KAaIaHHS
TyMycy B TpaHTax Ta MOiABUIIEHHSI
e(peKTUBHOCTI BHECEHHS n00pUB,
IPOAYKTUBHOCTI (POTOCHHTE3Y BHACAIZIOK
30iABIIIEHHS BMICTy BYTA€KHCAOTO Tra3y B
arMocdepi Ta IMOAOBXKEHHS  CE30HY
Bererallii Ha Bcifi Teputopii obaacti. B
30Hi [loaicca 3a ocramnHi 10 pokiB
cchopmyBaBcsg OiABII TETIAHMM 3MMOBHH i
500
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350
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5

o o o o

MiCBKi TpOManH

2,9-/.*i “‘
0 III |||

CeTHIIHI TPOMaIH

4,0%*

PaHHBOBECHSHUM nepiomu gKi
CIIPUSATHUMYTH pocty i PO3BUTKY
MiBAEHHUX, HETHUIIOBUX A X

TEPUTOPIH KyABTYp: cos (30iAbIlIeHHS B 6
pasziB y 2020 y mnopiBHaHHI i3 2010),

COHAIIHUK (30iapmieHHa y 15 pasis),
pimak  (36iabmienHs y 2,5 pasm),
KyKypya3a (30iapmmenHs y 15 pasis)
(Perionu Ykpainu, 2020).
3.7%*
m2016
m2017
12018
m2019
2020
12021
2022
CiTbCBKi TpOMAaTH

* BIAHOIIIEHHS 3HAa4YeHH4 IToKa3HuKa 2022 poky mo 2021 poky, y BincoTkax
Puc. 6. [1ao11i KyABTHBOBaHUX yTinb 2KuToMHUpCHKOi obaacTi y 2022 pormi
3a nanuMu Google Dynamic World
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* BiIHOIIIEHHS 3Ha4YeHHd IToKa3HuKa 2022 poky no 2021 poKy, y BigcoTkax
Puc. 7. Ilaomma mig TpaBoro 2KuToMUpCceKoi obaacTi y 2022 porri
3a gasuMu Google Dynamic World

TpaB’dHUCTUH TIOKPUB € BasKANBUM
KOMIIOHEHTOM $K arpapHux Tak i
€KOAOTIYHHX arpolleHO3iB Ta € OAHUM i3
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IHAWKaTOPIiB PO3BUTKY TBapHUHHUIITBA B
perioHi. B cTpyKTypi 3€eMHOIo IIOKPUBY
XKutoMupcbkoi ob6AacTi TpaB’dHUCTHH
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IIOKpUB 3aiiMae 4,9%, aae IIOCTYIIOBO
3MEHIIYETHCH. ITo BCix TUIIaX
TEPUTOPIiaAbHUX T'pPOMAaJ CIIOCTEpPirasocs
3MmeHIeHHd 10 2021 poky (B cepegHbOMY
mopivHo S5 %), Tomi K y 2022 pori
IagiHHg  CYTTEBO  CIOBIABHHAOCH B
CIABCBKHMX Ta CEAHUIIHHUX TEPHUTOPiaAbHUX
rpoMazax, ToOi SK Y  MICBKUX -
3ynuHuAOCH  (amuB. puc. 7). Taka
OUHAMIKa II0B’d3aHAa i3 aIBoMa
dakTopamu: 1) yacTHHa  TOPO/iB
CIABCBKHMX  JIOMOTOCIIOZApPCTB  3acisAu
TPaBOIO y 3B’I3Ky 3 THM, ILI0 YOAOBIKH
Oyan MobGiaizoBani mo 3CY B pesyabrari
pocitickkoi arpecii, a BHUpOILyBaHHS
TpaBU BUMara€ HaWMEHIIe AIOJICBKUX
3arTpar; 2) pocificbka arpeciga
CIIPUYUHHAA HecTady NE€BHHUX IPOAYKTiB
Xap4yyBaHHd] Ta iX 3Ha4HE yAOpPOXKYaHH4,

45 22.20%%
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40
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3
2
2
1
1
0

CeTHIIHI TPOMaIH

IIpU LIBOMY yTPHMAaHHS BEAHKOI poratoi
xymobu 3abesnedye XapyaMu CiAbCBKe
JoMorocnonapcrso, ToMy y 2022 pomi
OiABILIICTH IPHUIAOLY Bia BEAMKOi poratoi
xynoou (BPX) Oyao He peaaizoBaHo i
32AUIIEHO [OAS TIONAABIIIOTO YTPUMAaHH,
B CBOIO 4epry 30iablienHs BPX Bumarae
OiabIlle KOPMiB, Ba3KAUBUM KOMIIOHEHTOM
AKHX € TpaBa.

3abymoBaHi 3eMai 2KUTOMHPCBHKOI
obaacti craHoBaatek 3,7% y 2022 porii,
IPpU ILBOMY CIIOCTEPIra€TbCs CYTTEBE
3MeHIIeHHss Ha 9,7% 1o 3piBHAHHIO 3
2021 pokoMm (muB. Taba. 2). Skmo
PO3TASHYTH  3MEHIIEHHd B  po3pisi
MICBKHX Ta CIABCBKHX TpPoOMaj TO MOXKHa
BiAMITUTH 1III0 B MICBKHUX TpoMagax
MagiHHg CTaHOBUTL -2,9% Tomi 9K B
ciabcprux — 5,1% (puc. 8).

-3.7%*
e -4.6%*

CiTbCBKi TpOMAaTH

m2016
w2017

2018
m2019
w2020

2021
w2022

* BIAHOIIIEHHS 3Ha4YeHHd IToKa3HuKa 2022 poky mo 2021 poky, y BincoTKax
Puc. 8. Ilaoma 3abynoBanoi TepuTopii 2KuToMmupcebkoi ob6aacti y 2022 porrti
3a nanuMu Google Dynamic World

Take CyTTEBE 3MEHIIeHHS
IIOSICHIOETBCS 3aKPUTTAM 3HA4YHOI
KIABKOCTI HiAIIPHEMCTB Ha  MICBKUX

TEPUTOPIFAX, TEPUTOPIi AKHX IIOYHMHAIOTH
3apocTaTH YarapHUKaMH Ta TPaBolo, TOdi
K Ha CciabCBKUX TEPUTOPIIAX
BimOyBaeThCca pidKe pPyHHYBaHHSI CTapUX
KOATOCITHUX OyIiBeAb, TAKUX SIK 3aKUHYTi

KOMIIAEKCH JavX: YTPUMAaHHS
CiIABCBKOTOCTIOJaPCHKUX TBapuH,
CXOBHIIA [Ad  CiABCBKOT'OCHOAAPCBKOL

npoaykuii Toiro (puc.9).
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B 3araabHif CTPYKTypi 3eMeABHOTrO
IIOKPUBY BIAKPHUTI Bomoiimu y 2022 porti
3a¥iMasu 0,63% opu JOMY 3a
OOCAIMKYBaHUM IIepiof CIIOCTEPIraeThbecs
IIOCTYIOBE 30iABIIIEHHSI MAOLI BiOKPHUTHUX
Bogo¥Mm Ha 8,3%. 24% BIiOKPUTHUX
BOIOWM HpUIIafae Ha MICBhKi TepHUTOpii,
41% - Ha ceaumHi i 35% - Ha CIABCBKI.
[MorpibHO  BigMmiTH 1m0  HaMbiAblIe
30IABIIIEHHS IIAOIL BIAKPUTHUX BOIOUM
CIIOCTEPIranoCk Ha MICBKHUX TEPUTOPITIX
13%, B TOH K€ dYac 3pOCTaHHS B
CEeAMIIHHX Ta  CIABCBKHX TIpoMazaax
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cragoBrao 4% Ta 7% BigmosimHo
(Puc.10). Take mocTyrnoBe HapOILIEHHS
BOJHOTO IIOTEHIliaay obaacTi crpude gK
3MiHi CTPYKTYpPH IIOCIBHUX IIAOII, TakK i
3MiHHU (BOoCKOHaAEHHIO) TEeXHOAOTIH
BUPOIILyBaHHA

_ CIABCBKOTOCITOZIaPChKUX
2016

Cimpceri TepuTOpil

TOBapPOBUPOOHUKAMU:
CHUCTEMHU 3POIIEHHS,
rAROOKOI OpaHKH,
TexHoaorii Notill Ta

KYABTYP
3aIIpPOBaAKEHHA

BimMoBa Bing
iMITAEMEHTAIlig
Striptill.

2022

Puc. 9. Tpancdopwmanisa 3abyznoBanoi Teputopii 2Kuromupcbkoi obaacti 3 2016 110
2022 pik 3a manumu Google Dynamic World
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0,8%*
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* BAHOIIIEHHS 3Ha4YeHH4 IToKa3HuKa 2022 poky mo 2021 poky, y BincoTkax
Puc. 10. Ilaomra BogsgHUX 06’ekTiB 2KuToMupcbkoi obaacti y 2022 porti
3a ganuMmu Google Dynamic World

o Kaacy Kyl Ta dYarapHUKH
BiDHOCATHCH HEBEAHKA AePEBHA POCAWHA,
3a3BHUYail 3 KiAbkoMa crebaamMu, 4dKi
POCTYThH HEe BHCOKO Bin 3emai (25-50 cwmy).
YiTKol pi3HUILI Mi3K MAA€EHBKUM IE€PEBOM i

110

BEAUKHM 4YarapHHUKOM HeMae. [lesKi BUau
MOXKyTb MaTH (OpMy KyIlIa, KOAU
POCTYyTH Yy BIOKPUTUX yMOBaxX, aaAe€
PO3BHBAIOTBCS Yy HEBEAWKE [EepPeBO Y
BOAOTHMX  3axumleHux  Micuax.  [o



Ukrainian Journal of Natural Sciences. Issue 2

Yrpaincoekuil okypHan npupooHuuux Hayk. Bunyck 2

gyarapHUKIB Ha TepuTopii 2KHTOMUPCHKOI
obracTi MOKHA BigHECTH: 3aKUHYTHU
CiABCBKOTOCTIOZIAPCHKI MIATHKHM, MOAOIUN
Aic Big 3 mo 7 pokiB, 3a00A0YEHI OIATHKH
3-7 poOKiB micaa ouuilieHHs. YarapHUKU
OCIHHIO Ta BECHOIO INE€PETBOPIOIOYUCH Ha
CYXOCTiH y?Ke 4acTO CTaloTh NPUYNHAMU
noxex. Ky Ta yarapauku y 2022 porti
craHoBUuAHU 4,4% Bixg Bcix TepuTopili, Ipu

LILOMY criocTepiraaochb CYTTEBE
3MEHIIIEHHS 3a JOCALKYBaHUM IIepion Ha
39%, abo Ha 27 THc. ra. Take CyTTEBe
3MEHIIIeHHS I[I0B’I3aHO B IIEPIIy Yepry 3
€KCIIaHCi€I0 CIABCHKOTO TIOCHOAApPCTBA.
CiABCBKOTOCIIONAPCHKI TOBAPOBUPOOHUKHU
IIOCTYIIOBO PO3YHIIAIOTE Ta 3aXOIAIOIOTh
monepeaHbO 3aKUHYTI abo 3abosodeHi
CiABCBKOTOCIIOZIAPCHKI AiAgHKU (puc.11).

*BaakuTHI 1ToAirOHM — yarapHUKH y 2016, 4yepBoOHi — yarapHUku y 2022
Puc. 11. Ilpukaan Tpaschopmaltii oI mig yarapaukamu 2KUTOMUPCHKOI 00AacTi 3
2016 o 2022 pik 3a ganumu Google Dynamic World

B mpomeci aHaaizy 3MiHM 3eMHOIO
IIOKPUBY BaXXAUBUM € HE€ TIABKHU
BUABAEHHA (PakTy Ta o0cary 3MiH, ase ¥
HapsMiB 3MiH, TOOTO B dKi THUIH
3€eMEABHOT'0O IIOKPUBY Oyaun
TpaHcOpMOBaHi Yepe3 IIEBHUU Iiepion

Jacy. B npolieci IPOBEEHHS
OOCAiIZKEeHHsST OyAO ITpaHaAi30BaHO HK
KAaCH 3eMeABHOro HOKpuBy 2016 poky
TpaHcopMyBasach B kKaacu 2022 poky
(Taba. 3).

Tabauna 3.

MaTpuis mmepeposIomiy 3eMeABHOTO IIOKpUBY 2KUTOMHPCHKOI 06aacTi 3 2016 110
2022 poku, %

32016
Foaa | 3abymoBan] KyapTuBOBaH]| 3aToriaeHa
. . TpaBg Yarapuuky [epeBd Bona
v 2022 3eMAsI| TepPHUTOpii yrignd POCAMHHICTH
l'oaa 3emas | 13,9 0,1 0 0,7 0 1 0 1,3
Sabynosami |, g 89,6 0.2 0,1 5,8 05 | 05
TepUTOPIi
KyasTusoan) 34 o 3,4 T 6,2 16,2| 10,5 0,6 | 0,8
yrigasa
3aTonA§Ha 0 3,3 9 0 3.4 0 2.2
POCAVWHHICTD
TpaBa 13,3 0,6 17,8 22,4 56,9 15,1 1,1 2,2
YarapHUKU 9 1,2 0,3 3,9 10,2 34,7 1,7 0,3
HepeBa 26,3 5,1 0,7 52,7 15,7 105,4 96,1 | 13,5
Bona 1,8 0,1 0 4,9 0,1 23,9 0 79,2
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BigmoBimHO aHaaidy 3MiH 3€MHOTO
HOKPUBY 96% 3asicHEHHUX TepHTOpiH
3aauInvAuca 6e3 3MiH, a iHmi 4% Oyam
TpancopmoBaHi B: 1,7% - yarapHHKWY,
1,1% - Tpama; 0,6% - KyAbTUBOBaHI
yrinag; 0,5% - OymiBai. Taki pe3yabratu
CcBim4aTh PO Te, IO Aep:KaBHA CHUCTeMa
3aXHUCTy Ta  BiATBOPEHHd  AiCOBHX
pecypciB  mparpoe  edeKTHBHO. [lpu
LIBOMY OCHOBHI TpaHcopMallifiHi
OPOIECH BiOYBAIOTBECA i3 3aAiCHEHUMH
TEPUTOPIIMH, dKi  He HiJAITaI0Th
OeP3KaBHOMY 3axXUCTYy: 3aAsicHeHi
YarapHUKH, 3aAiCHEHiI miAdHKU  Oiag
BIIKPUTHUX BOOOMM, 3asicHeHi OoaoTa Ta
3aKUHYTi (PPyKTOBIi caau.

77,7 % KyAbTHUBOBaHUX 3€MEAb
3aaumvAnca  6e3  3MiH, IIpU IBOMY
Hahbiapma yactka yrigp 17,8% Ta 3,3%
TpaHcopMyBasacs B  TPaB’SHHUCTHH
IIOKPHUB Ta 3aTOIAEHY POCAMHHICTD, iHII
1,2% y roay 3eMAl0, 3a0yzoBaHi TepUuTopii

Ta  YarapHuku. Taki TeHzmeHIii 3
TpaHcopMyBaHHAM KYABTHBOBaHHUX
3eMeAb B TpaBy  CBIig4UTh Ipo
IIPHUCYTHICTH  TpaBH B ciBo3MiHax
CIABCBKOTOCTIOJaPCHKUX

TOBapOBHUPOOHUKIB. Takozxk
TpaHchopMalis B 3aTOIIACHY
POCAMHHICTB € pPe3yABTaTOM

Bi[IBOIOBAHHSAM IIPHUPOOHUX arpolieHo3iB
CiABCBKOTIOCIIONAPCHKiH €eKCHaHCii, Tak
YacTHHA OCYLIEHUX IIPUPOOHUX OO0AIT
CiABCBKOTOCTIOZIaPCEKUMU
HiATIpUEMCTBAMH 3  4YacoOM  CTaloTh
HeIpUIATHUMU JaviX: IIOIAaABIIIOTO
CIABCBKOTOCIIOJaPCHKOT0 BUKOPHUCTAHHS.

S57% TtpaB’aHucroro nokpusy 2016
POKYy 3aauInmaucs 0e3 3MiH, TOOTO 83
THC. ra 2KHTOMHUPCBKOI o6aacTi MOXKHaA
BiJHECTH [0 MPUPOAHUX TPaB’SHUCTHUX
OioleHO3iB (AyKa, IpUPOAHi ciHOXKarTi). B
CBOIO qepry g 43% OyAn
TpaHcopMoBaHi B OpHiI 3emai (16,2%),
gyarapHuku (10%), nepeBa (15,7%), mipu
YoMy [Ba OCTaHHIX CBig4aTh IIPO [EPEB
CBIAYUTH PO IPHCYTHICTH CHUCTEMHU
BiATBOPEHHS AICOBUX PECYypPCiB.

BHCHOBKH

Y mi#t crarti O6yAo IIpOBeIeHO aHAaAiI3
3eMHOI0 IIOKpPUBYy Ta Horo 3MiHH Ha
ocHoBi [IC y 2Kwuromupcekiéi ob6aacTi
IIPOTATOM 2016-2022 pPp. Haga
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[OCSATHEHHS 11i€el MeTU O0yAO BHKOPHCTAHO
Habopu OaHUX 3reHepoBaHi Ha
naatdopmi GEE 3a 1omoMoroio npoaykTy
GOOGLE/DYNAMICWORLD/V1 i
€KCIIOPTOBAaHI AT IOOAABIIIOI OOpPOOKH B
cepemoBuille ArcGIS PRO Ta wMoBy
nporpaMyBaHHg R 3a mepioxn 3 2016 1o
2022 poru. B pesyaprari IpOBEAEHOIO

aHaaidy OyA0  OTPHMaHO  HACTYIIHI
BHUCHOBKMU:
1.Y 2022 poui 51,2% 1niaomu

KuroMHpchKoi 00AaCTi 3HAXOAUAUCH ITifT
AICOBKPUTHUMH TepuUTOopiaMu. 3 [OHX
TepuTopit 34% IpuUnamasu Ha MICBKi
TepuTopiasbHi rpomanu, 36% Ha CeAHIIHI
i 30% Ha ciabcbKi. 3aasicHeHi TepuTOpil
CKAQIaIOThC 3 AlCiB Ta IHIITUX
AICOBKPUTHX TepUTOPiH Takux 9K (cagu,

IIOCAOKH, B3aAiCHEHI [JIATHKH  3€MAi,
boaora, 3akuHyTi 3eMai Toio). Cawme
apyra KaTeropis MiAIacTbCcsa

BUPYOyBaHHAM y 3B’d3KYy i3 POCIHCBHKOIO
arpeci€ro npoTu YKpaiHH, dKa HEraTHBHO
BIAMHyAQ Ha IiHy Ta cTabiAbHICTH
IIOCTaBOK OCHOBHHUX €HEPTeTUYHHUX
PECYPCIB IAS OIlan€HHd KUTAA (OpoBa,
ras, eAeKTpoeHepris). BpaxoByrouwu 110
OpoBa € HaAMOIABII AOCTYITHUMH i3 IIHX
TPBOX PECYPCIB [OAS OIIAA€HHA XKHUTAQ,
TOMYy HaCEA€HHd IIO4aAo 3[AiMCHIOBATH
3aroTiBAIO JEPEBUHU y dopmi
BUpPYOyBaHHS Ta 3a4yUIIleHHd CTapHux
CallKiB, 3aAiCHEHHUX YarapHHUKIB Ta PidoK
(ipuramiiHUX KaHaAiB), AICOCMYT.

2. CiabcpKe TOCIIOAPCTBO
2KuroMupchKkoi obaacti po3BHUBaEThCH 3a
paxyHoOK ekcreHcudikalii. BinmosimHo
nanux Google Dynamic World y 2022
poui 34,2% Teputopii 2KHUTOMHPCBKOI
obaacTi CHUCTEMAaTHYIHO
BUKOPUCTOBYIOTHCSI A BHPOIIYBaHHS
CIABCBKOTOCIIOJAPCBKUX KYABTYpP. 3 IHUX
Teputopiii 23% mnpunazasn Ha MIChKi
TepuTopiasbHi rpomanu, 43% Ha CeAHIIHI
i 33% Ha ciabcBbKi. 3a ocTaHHI CiM POKiB
BiOyAOCH CYTTEBE 3POCTAHHS  IIAOLL
KyABTHBOBaHHUX yTigb Ha 30%.
3pocTaHHAa IIAOLL KyABTHBOBaHUX YTidb
BIIAUBAE Ha 30iABIIIEHHSA piBHA
po3opaHocti, gru¥l B 2KUTOMHPCBHKIH
obaacti craHoBUTE 37% Bciel TepuTopii i
74% CiABCBKOTOCTIOIAPCHKUX YTiab.
Excniancia  AloauHH B IIpUpPOIHE
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CEpPEeNlOBHUIIE Y BHUTAGLI PO30PIOBAHHS
IIpUPOAHUX 6ioIleHO3iB OiAbIle IMPUCYTHS
Ha MICBKUX TEPUTOPigX, 3a PpaxyHOK
PO3BHUTKY AOTICTHYHOI iH(pPacTpyKTypHu
(moporu, 3aai3HUIS, 3aAi3HHYHI cTaHIIii)
dK dakTop IHBECTHIIIHOI
IIPUBabAHUBOCTI.

3. B cTpykTypi 3€MHOro IIOKPUBY
XKutoMupcbkoi ob6aacTi TpaB’dHUCTHH
HOKpUB 3aitimMmae 4,9%, aase MOCTYIIOBO
3MEHIIYETHCS. ITo BCix TUIIaX
TEPUTOPiaAbHHUX TI'poMa CIIOCTepirasocs
3MmeHIleHHs 10 2021 poky (B cepegHbOMY
mopidvHo Ha 10%), Tomi gk y 2022 pori
HagiHHS  CyTTEBO  CHOBIABHHAOCS B
CIABCBKHMX Ta CEAHUIIHUX TEPHUTOPiaAbHUX
rpoMangax, TOAi SIK y  MICBKUX -
3ynuHUAOCH. Taka AuHaMika IIoB’s3aHa i3
aBoma gakTopaMH: 1) yacTUHaA TOpPOAiB
CIABCBKUX  OOMOTOCHOAAPCTB  3acisiAu
TPaBOIO y 3B’E3Ky 3 THUM, LI0 YOAOBIKH
O6yan mobGiaizoBani mo 3CY B pesyabrarti
pocitickkoi arpecii, a BUpOIIyBaHHS
TpaBU BHUMAara€ HalMEHIIEe AIOJACBKHUX
3arpar; 2) pociiiceka arpeciga
CIIpUYUHHAA HecTady MeBHUX IPOAYKTiB
Xap4yyBaHHd] Ta iX 3Ha4YHE yAOpPOXK4YaHHH,
IIpU LbOMY yTPUMaHHA BEAWKOi poraroi
XynobOu 3abes3redye XapdaMH CiAbChKe
JoMorocnonapcrso, ToMy y 2022 pomi
OiapmricTes mpumnrony Bim BPX Oyao He
P€aai3zoBaHO i 3aAHIIIEHO OAG IIOLAABIIIOTO
yTPUMaHHsg, B CBOIO 4epry 30iAbIIIeHHS
BPX BumMmarae 06iablile KOpMiB, BaKAUBUM
KOMIIOHEHTOM IKHX € TpaBa.

4. 3abymoBaHi 3eMAI BUCTYIAIOTh
OJHUM i3 IHOUKATOPIB PO3BUTKY
IIPOMUCAOBOCTI Ha MICBKHUX TEPUTOPITIX
Ta TaAy3i TBapUHHUIITBA Ha CiABCBKHX
TEePUTOPIAX. 3abynoBani 3eMAi

ZKuromupcekoi obaacti craHoBAaTh 3,7%
y 2022 potii, Tpu IIbOMY CIIOCTEpPiraeThbCca
CyTTEBe 3MeHIIeHHsa Ha 9,7% 1o
3piBHaHHIO 3 2021 pokoM. Take cyrTeBe
3MEHILIEHHSI IIOSICHIOETBCS  3aKPUTTAM
3HAQ4YHOI KIABKOCTI IiAIIPHEMCTB Ha
MICBKHX TEPUTOPISAX, TEpPUTOpili gKHUX
IIOYMHAIOTh 3apOoCTaTH dYarapHUKH Ta
OepeBa, TOAl sIK Ha CIABCBKHUX TE€PUTOPITxX
BiI0OyBa€ThCA pPi3Ke PyHHYBaAHHS CTapHUX
KOATOCITHUX OyIiBeAb, TAKUX K 3aKUHYTi
KOMIIAEKCH ST yTPUMaHHS
ClABCBKOTOCTIOJAPCHKUX TBapHH,
CXOBHIIIA [Ad  CiABCBKOT'OCHOAAPCBKOL
HPOAYKIIi TOIIO.

5. Kyuii Ta garapauku y 2022 porii
craHoBuan 4,4% Bcix TepuUTOpifi, IpHU
LHBOMY CIIOCTEPIranoCch CyTTEBE
3MEHIIIEHHS 3a JI0CAIKYBaHUM IIepion Ha
39%, abo Ha 27 THc. ra. Take CyTTEBe
3MEHIIEHHd I[I0B’93aHO B IEPIIy Yepry 3
€KCIIaHCI€I0 CIABCBKOIO TOCIIOJapcTBa.
CiABCBKOTOCTIOAAPCHKI TOBapOBUPOOHUKHU
IIOCTYIIOBO PO3YHIIAIOTE Ta 3aXOIAIOIOTh
IIOTIEPEIHBO 3aKHUHYTI abo 3abosodeHi
CiABCBHKOTOCIIOZIAPChKi AiIATHKHU.

Kaacudikariiga rpyHTOBOrO IIOKPHUBY
Ha OCHOBIi CYIIyTHHKOBHX 300pakeHb €
KUTTEBO HEOOXiAHOIO [OAd TIPUHHATTS
pitmeHp y O0i3Heci Ta perioHaAbHOMY Ta
HallilOHAABHOMY YIIPaBAiHHI.
[ligmpueMcTBa OTPUMYIOTH aKTyaAbHY
iH(popMallifo TIPO CcTaH HOPHUPOIHOTO
ob’ekTa — O00’€¢kTa BUPOOHUIITBA, a
Oep3KaBHI Ta perioHaAbHI OpraHy BAaau
MOXKYTb BUKOPUCTOBYBaTHU 110
iH(popMaltiro JAS IIAAQHYBaHHS
CTpaTerivyHoro PO3BHUTKY, PO3pOOKH
porpaM HiITPUMKHU TOIIIO.
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