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AHomayia. ¥ pobomi npedcmasneHo pesyabmamu 00cnio-
MeHb w000 8U3HAYEHHS rnomeHuiaay gpomoeHepeemuKu 014
mepumopianbHux epomad YKpaiHu 3 8UKOPUCMAHHAM 2€0iH-
gopmauiliHux mexHonoeill. [na mecmyeaHHA subpaHo 25
mepumopianeHux epomad 011 ernposadxeHHa CEC 3 pizHUM
2e02pagiyHUM MOos0HEeHHAM, epynamu no n’ame iz n’amu o6-
nacmeli YKpaiHu. [posedeHo hopmy8aHHA 6xiOHOI eubipKu
O0aHuUx 0bMexty8anbHUX OifIIHOK, AKA CKAAOAEMbCA 3 CiflbCbKO-
20CrnodapcobKux y2idb, nicosux HacadmceHb, 800HUX 06’ekmis, 3a6ydosaHux mepumopili ma mepumopiii 3 npu-
pPOOOOXOPOHHUM cmamycom. BxiOHa subipka obmexcysanbHuUx OinaHOK 6yna obpobneHa lC-3acobamu, i 6ys
cgpopmosaHuli eekmopHuli wap docmynHux GingHOK 015 po3miweHHs CEC.

Bu3Ha4eHo ropo2osi 3Ha4eHHA 0414 inbmpayii wapy 0ocmynHux O0ifgHOK 30 KAMe20pPiaMU MiHIMAMbHUX KOpu-
dopis, 40 M, ma miHimaneHoT naowi dinaxku, 0,15 el a. [opisHAHHA 3HaYeHb docmynHoi naowi 0o (113 413,4 km?)
ma nicaa ginempayii (103 419,6 km?) 3a yumu kamezopiamu rMPodemMoHCMpyesano pisHUUto 8 2% 8i0HOCHO 3a2a-
AIbHOI 00CniOHcy8aHoi naow,i YkpaiHu. Ha ocHosi daHux npo docmynHi 0n8 enposadiceHHAa CEC mepumopii ma
O0aHUX WO000 pivyHOI IHCONAII PO3PaX0BAHO MOKA3HUKU homoeHepaemu4Ho20 nomeHuyiasny eubpaHux mepumo-
pianbHux epomad YkpaiHu.
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L4 |HcTUTYT BigHOBAOBaHO! eHepreTnkn HAH
YKpaiHu, YKpaiHn, m. Kuis, YkpaiHa

23 HauioHanbHWI1 TEXHIYHMIA YHiBEPCUTET
YKpaiHn « KUTIBCbKUI NONITEXHIYHUN IHCTUTYT
imeHi Irops CikopcbKkoro», m. Kuis, YKpaiHa

Knrouoei cnosa: coHAYHA eHepeain, 2eo2pagiyHuli nomeHuiasn, 2eoiHgpopmauiliHi cucmemu (r1C), npocmopoasuli
aHani3, COHAYHUU eHepeemuYHUl MoMeHyiaan mepumopiansHUX 2pomad.

Mepenik BUKOPUCTaHUX NO3HaY€Hb Ta CKOPOUYEHb

IEA — MiXHapoaHe eHepreTMyHe areHTCTBO

BESS — cuctemun HakonmMyeHHA eHeprii Ha OCHOBI aKyMyNATOPIB
CEC — coHAYHa eneKTpocTaHL,if

®EM — doTONEKTPUYHNI MOAY b

nepesar, CUCTEMU PO3MNOAINEHOI reHepauin enekTpUYHoI
eHeprii MoXXyTb BUKOHYBaTN 6anaHcyBanbHy OYHKLHO.

Bctyn

EHepreTnyHa cTpateria YKpainn go 2050 pokKy, 3aTeep-
OKeHa pos3nopagrkeHHAm KabmiHy Big 21 KeiTHA 2023
poKy, nepeabavae nigBuLLEHHA CTiMKoCcTi EHepreTuyHoi cn-
cTeMu YKpaiHM Ta HafifHOCTI eHepro3abesneyeHHA 3a pa-
XYHOK AeleHTpanisayii reHepalii enektpoeHeprii no Bcin
TepuTopii KpaiHu, Wo TiCHO NoB’A3aHe 3 PO3BMUTKOM BigHO-
B/ItOBaHOI eHepreTuku [1-3]. 3miHK 3aKoHiB YKpaiHu wono
BiHOB/NIEHHA Ta «3eneHoi» TpaHchopMmaLlii eHepreTUYHoT
cuctemu Ykpainum [4], cnpamoBaHi Ha pepopmyBaHHA enek-
TpoeHepreTMYHOI ranysi 3a 6araTbMa acnekTamu QyHKLito-

Y 3BiTi «Empowering Ukraine Through a Decentralised
Electricity System» MixKHapoAHOro eHepreTMYHoro areHTc-
T8a (IEA) npeAacTaBieHo WAAX A0 NobyaoBum CTiMKOT, THY4YKOT
Ta AeLeHTPani3oBaHoi eHeprocmctemm YKpaiHn. IEA posr-
NAJAE CYYaCHY KPpU3Y YKPAiHCbKOI eHePreTMKK, Lo BUHMKANA
i nornnbntoeTbca BHACNifoK cnabKocTi ii ueHTpanisoBaHoi
mMmogeni nia Yac BOEHHUX AiN pd, AK MOXKAMBICTL Nobyay-
BaTW HOBY apXiTEKTYPY EHEPreTMKM, 3aCHOBaHY Ha po3nogi-

BaHHA Ta PO3BUTKY €HEPreTMYHOro PUHKY YKpaiHW, 30K-
pema manoi posnogineHoi reHepauii. Kpim eKoHOMIYHMX

JIEHUX eHepropecypcax — COHAYHIM, BIiTPOBIN eHepreTuu,,
bioeHepreTUli, cuctemax HaKkonuuyeHHa eHeprii (BESS) i
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MikpomepexKax [5]. Ansa uporo Ao 2030 poKy YKpaiHa mae
peanisyBaTu N’aTb KAKOYOBUX HANPAMIB:

— PO3BWUTOK po3noaineHoi reHepadii, 0coba1MBO NPOEKTIB
COHSAYHOI Ta bioeHepreTuKku;

— BNPOBAAKEHHA CUCTEM HAaKOMNMYEHHA eHeprii Ha OCHOBI
akymynsaTopis BESS (Battery Energy Storage System)
ans 6anaHcyBaHHA eHeprocucTemu;

— ¢bOopMyBaHHA MicLEBUX EHEPreTUYHUX CNIIbHOT Ta MiK-
pomepex;

— CTMMY/NOBAHHA prosumeris — CNOXMBauYiB, AKi 0g4HOYa-
CHO BMPOBNAIOTL EHeprito;

— pedopma pUHKY eneKkTpoeHeprii 4na iHTerpauii geueH-
TPanisoBaHWX PecypCiB y CUCTEMHI MOCAYTU.

Ha cborogHi COHAAYHA eneKkTpoeHepreTMka B YKpaiHi 3a-
BAAKW AepXKaBHIM NiATPUMLI Ta MiKHApPOAHUM iHBECTU-
LiAM XapaKTepU3YETbCA CYTTEBMM 3POCTAHHAM MOMUTY Ha
BnpoBagKeHHA CEC pi3HOro npmMsHavyeHHA, NOTYKHOCTI Ta
nignopaaKysaHHA. OcobanBKUIA iHTEpeC A0 CTBOPEHHSA CUC-
Tem eneKkTporeHepawii 3 BUKOPUCTAHHAM COHAYHOI eHeprii
BUABNAIOTb Qi3MYHi 0cObM Ta odiLiliHi NpeACcTaBHUKM TepU-
TOpiaNIbHMX rPOMag,

MocTaHOBKa 3aBAAHHA. PO3p06Ka MeToAiB BUSHAYEHHA eHe-
preTM4YHOro NoTeHLiany Ta NPUAATHUX O1A BNPOBALNKEHHA
doToeHepreTMYHOro o0bNagHaAHHA NJIOLW, TepuUTopiaNbHMUX
rpomag, BU3SHa4YeHMUX i3 3actocyBaHHAM [C-TexHoNOril.

MeTolo pob6oTn € BM3HAYEHHA MOTeHUuiany poToeHepre-
TUKM TEPUTOPIaNbHUX rPpoMaz, YKPaiHK i3 3any4YeHHAM reoi-
HPOpMaLiNHUX cUCTEM A8 BUKOPUCTAHHA Nif Yac po3po-
6KM 1 BNPOBAAKEHHI PO3MNOAINEHUX AeUeHTPani3oBaHUX
eHeprocucTem.

MeToaum gocnigKeHHA: nporpamHe 3abesneyeHHs ana lC-
aHanisy ArcGIS Pro.

Pe3ynbTaTtu gocnipKeHb

[na po3paxyHKy GOTOEHepreTMYHOro noTeHLiany Ans BCTa-
HoBneHHA CEC BUKOPMCTOBYHOTLCA HE INLLE MOKA3HUKM HaA-
XOOKEHHA COHAYHOI pagiaLii, a TaKoX naowa, 4OCTynHa gna
byaiBHMUTBA CTaHUiM Ta KoediuieHT noTy»kHocTi CEC, skuii
3a/1eXUTb Bif, TUNY Ta PO3TallyBaHHA GOTOENEKTPUUHMX MO-
aynis (PEM), BiacTaHi MiX pagamu naHenem Towo.

CepeaHbOpiYHA KiNbKICTb CYMapHOi COHAYHOI pagiau,ii, wo
noTtpanafe Ha 1 m? noBepxHi Ha TepuTopii YKpaiHu — Big,
1070 kBT-roa/m? B i niBHiuHi yacTMHi o 1400 KBT-roa/m?
i BALLE Ha NiBAHI KpaiHu [6]

[Ona BU3Ha4YeHHA TEOPETUYHO AOCAXKHOro NoTeHLiany co-
HAYHOI eHepreTMKM obnacteir HeobxigHO BU3HAYUTM 0O-
CAMM NOTEHLINHO AOCTYMHMX NJOL, A58 MOHTAXy doToene-
KTpMYHOro obnagHaHHA. [lo nepeniky 3emesnb, Ha AKUX
MO3KHa byayBaTU COHAYHI CTaHLii, BBOAATLCA 0OMENKEHHSA
CTOCOBHO Li/IbOBOrO 3HAYEHHA 3eMe/lb 338 AKUMW BUYYa-
IOTbCA TaKi:

— NJOLWj CiNbCbKOrocnoaapCbKux yriapb,

— NAOLW,i NiCOBUX Yriab,

— NAOoLWj BOAHUX pecypcis,
— naowi 3abynoBaHnX 3emenb,

— NJ0OWi NPUPOAO0OXOPOHHMUX 30H.

AHani3 oCcTaHHiIX AocnigKeHb

Y pocnipgxeHHsx [7, 8] posrnaHyTo Bmbip nokaui ans CEC
3 BUKOPUCTAHHAM KPUTEPIiB 3eMIEKOPUCTYBAHHA LUNAXOM
BMOKPEM/IEHHA AINAHOK, Ha AKi Aie 3abopoHa BCTAHOB-
JIeHHA reHepyBanbHOro ob1agHaHHA, i, B pasi notpebu, ao-
[aBaHHA HaBKOJIO AiNAHOK 6ydepHUx 30H. Ha BiamiHy Big,
BiTpoeHepreTnkK, bydepHi 30HM ANA COHAYHOT EHEPreTUKN
3aCTOCOBYHOTb OOMEXKEHO Yepe3s MEHLWMIA eKOOorYHMM
BnAMB. OKPEMO MOXKYTb BCTAaHOB/OBATUCA OBOMeEXKeHHSA
AN NPUPOAOOXOPOHHUX TEPUTOPIN, 30Kpema LIAAXIB Mir-
pauii nTaxis, W06 3HM3UTU PUBUK 3iTKHEHb 3 QoTOonaHe-
NAMM Ta 36epertu pigKicHi BUAM, AK 3a3HAYAETLCA Y AOCAI-
OKeHHi  [9], 4me A4na  NpupPoOAOOXOPOHHUX 0O’eKTiB
BM3HauyeHo bydepHi 30HM 500-2500 m. [na aeponopTis y
poborTi [10] pekomeHgoBaHo BigcTyn 3500 M, Wwo obrpyH-
TOBYETbCA NOTEHLUINHUMK BiABAUCKaMM Big naHenew i pu-
3MKaMM 414 NiNOTIB NiA Yac 3nbOTy Ta NocagKkun. OTKe, MiXK-
HapoAHa npaKTUKa obmexye bydepHi 30HM ana CEC
nepeBa*kHo iHTepBanom 0-500 m, ToAi AK NOOAUHOKI cne-
undiyHi cuTyauii symosntotoTb BigcTynm 1-10 Km.

MowwunpeHa nNpobaema BUHUKHEHHA 3a/IMLLKOBUX BY3bKUX
NONIrOHaNbHNUX MNEPEXOAiB MiX LiNAHKAMM  LMPUHOLO
MeHLUEe NOPOroBOro 3Ha4YeHHA NicNA NOeSIeEMEHTHOIO NPOC-
TOPOBOro YTBOPEHHA MaCOK NPWAATHOCTI, WO He Bignosi-
[aloTb BUMOram MiHiManbHOT pob0oY0i WMPUHKN AN PO3Mi-
weHHa pagis PEM i cepBicHUX Npoi3aiB, BUPILWYETbCA
BMKOHAHHAM onepauii eposii Ta aunatauii 3 yTBOPeHHAM
6ydepHMX 30H Ha NpuKkNagi gocnigxeHHa [11]. Y ubomy ao-
CNifXeHHi 3a JaHUMKM CYNyTHUKOBMX 306pakeHb Landsat
3acTocoByBanacs dinbTpauis nikcenis 3i 38’A3HicTO A0 9 cy-
cigHix nikceniB i BMKOHyBanoca mopdosioriyHe poswu-
peHHA KnacTepis i3 3aCTOCYBaHHAM [0 LbOro pacTpoBOro
306paKeHHA 3 aHaNi30M 3a KPyroBum aApom pagiycom B 1
nikcesb, Wo cTaHoBUTb 30 M, 32 ZoNoOMOroto Yoro 6yno ycy-
HYTO BY3bKi nepexoan mix AinaHkamu. [1ogaTKOBO aBTO-
pamu gocnigxeHHs [11] Ha BekTopHOMY Wapi 6yno Biadi-
NIbTPOBAHO MOJIITOHN nJioweo MmeHwe 4ra y BUrnagi
MOPOroBOro 3Ha4yeHHA MJIOWi AiNAHKK. 33 aHaNoriew Ao
MmopdosioriyHMX onepauin eposii Ta gmnaTtauii B poboTax
[12] 6yno BMKOHAHO BeKTOpHYy nobyaosy 6ydepHMX 30H
ONA YCYHEHHA BY3bKMX NEPEXOiB Ta i30/1b0BaHUX LiNAHOK
reomeTpii wapy. 3rigHo 3 AaHMMM HauioHanbHoi nabopaTo-
pii BiaHoBAtoBanbHOI eHepreTuku CLUA (NREL) ana npaktu-
YHoi peanisauii CEC noTy»kHocTi Big 1 MBT pekomeHA0BaHO
noporose 3Ha4YeHHA nsowi 2 ra [13].

MopAaoK BU3SHAYEHHA AOCTYNHUX NAOLL, ANA BCTaHOB-
neHHa CEC

[OnAa BU3HAYEHHA TeOpPeTUYHO A0CAKHOro NoTeHuiany co-
HAYHOI eHepreTUKM AnA TepuUTopii YKpaiHU NepLumm Kpo-
KOM € BM3HA4YeHHs reorpadiyHoro noTeHuiany ranysi,
TO6TO BMOKPEM/IEHHSA AOCTYNHOI TepUTOPIi ANA PO3Mi-
LLeHHA reHepyBaNbHUX YCTAHOBOK.
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Byno BM3HauyeHo rpyny obmesKyBanbHMX 30H, LLO € YaCTU-
HOO 3eMesib 3i CKAaay: CiNbCbKOrocnoaapCbKux yrigb, nico-
BMX Yrifb, BOAHWX 06’€KTiB, 3aby0BaHMX 3eMeNnb, 3eMesb
3 NPUPOLOOXOPOHHUM CTATycOM. A KOXHOI 30HU Byno
B3ATO BXiAHI OaHi y BUrNAAi pacTpoBux 306paxeHb, abo
6e3nocepeAHbO BEKTOPHUX LWelndaiinis, AOCTYyNHUX ANA
aHanisy 6e3 nonepegHboi KoHBepTauii. Mpouec 06pobKu
BXIAHWUX AaHUX 3 Pi3HMX AxKepen € cneundiyHum gns Kox-
Horo 3 06’eKTiB BXigHOT BUGIPKKN AaHMX.

BeKTopHi WwapKn 3abynoBaHUX 3emeNib Ta BOAHMX 06’€eKTiB
6yno oTpumaHo 3 BigKputoro pecypcy ArcGIS Online [14,
15]. Lap npupoaoOXopoHHUX 00’eKTiB YKpaiHn 6yno

(a)

Irpin

Kyiv

OTpMMaHO 3 BigKpuToro pecypcy Protected Planet [16]. Be-
KTOPHWIA wWwap BogHUX 06’eKTiB By/N0 OTPUMAHO LWINAXOM
06’eHaHHA B eANHMI Wwelkndain ABOX BXiAHMUX BEKTOPHUX
Wwapis, Ae BeKTOpHMi wap [14] micTMTb Benuki BOAHI
06’eKTi YKpaiHu, a wap [17] mictutb BoAHI 06’eKTN YKpaiHM
y dopmari niHinHMx ob’ekTiB. Ana wapy [14] 3 Benukumu
BOAHUMM 06’eKTamm bynio cTBopeHo bydepHy 30HY 500 m,
OCKIiNbKM BiH 306payye, HaNnpuKNaa, Taki piuku, Ak decHa
Ta [JHiNpo, AnA AKUX XapaKTepHi BeCHAHI maBogku. [na
wapy [17] 3 iHWKMMKM ManUMKU BOAHUMWU 06’€KTaMM — ma-
MMM pidKamu, ipuraLiitHMMmn KaHasnamu, o3epamu, CTPYM-
Kamu — 6y10 cTBOpeHo BydepHy 30HY 3 piBHOMIPHMM Biac-
TYNOM BiZ, NiHiliHMX 06’eKTiB Wapy Ha 50 m (puc. 1).

Puc. 1. Benuki 800Hi 06’ekmu (a); mani 800Hi 06°ekmu (b); 06’eOHaHuli wap 800HUX 06°ekmis 3 byhepHUMU 30HaMU (c)

BXiaHMMKM gaHMMKM ANAa CinbCbKOrocnoAapCbKUX yriab Ta Ni-
COBMX HacaAKeHb € pacTpoBi wapu y dopmaTi GeoTIFF, ge
KOXXHOMY MiKcento 306parKeHHA Bignosigae 3HaYeHHA Ha
npomixkky [0,100] — AKLWLO LinbOBUIA 06’EKT MNOBHICTIO MOK-
puBaEe naowy nikcens, BiH 306paxyeTbea 6inMm Konbopom,
i npuiimae 3HayeHHs 100, , HaBNaku, AKLWO 06’EKT NOBHICTIO
BiZICYTHIl Ha naowwi nikcens, BiH NO3HAYAETLCA YOPHUM KO-
NIbOPOM Ta Npuitmae 3HayeHHs 0. Yci iHWi NpoMmiXKHi 3Ha-
YeHHA nikcenis 306 parkeHHsA N NpomixKky 0 < n < 100 BU3Ha-
YaloTb HEMOBHE MOKPUTTA LiNbOBUM O6’EKTOM 3 pi3HOMO
HaCUYeHicTIo.

[na cinbcbKorocnoaapcbkux yrigb 6yn0 B3aTO pacTpose 30-
6parkeHHA 3 pecypcy CORINE Land Monitoring Sevice. [18].
Pactp 6yn0 ounweHo Big WyMy WAAXOM ONpaLLIOBAHHA 3a
[0onomMoroto iHcTpymeHTa Majority Filter N3 ArcGIS Pro
[19] — Konu 3HayeHHA GinbwocTi 3 8 cycigis nikcena Bigpis-
HAIOTbCA Bif, NOTOYHOrO MiKCENA, MOro 3HAYEHHA 3aMiHto-
€TbCA Ha 3HaYeHHA binblocTi. HacTynHMm Kpokom 6yno Bu-
OKPEMNEHO CiIbCbKOroCcnoAapcChbKi yriana 3 HenepepBHOro
pacTpa 3a NOPOroBMMmM 3HavyeHHAM 61 Tak, Wo BCi nikceni 3i
3HaAYEeHHAMM MeHLIe 3a noporose Bigknganuca. Pactpose
306paKeHHsA 3 BUPi3aHMMM CiNbCbKOroCnoAapCbKUMM Yria-
AAMK 6yN0 KOHBEPTOBAHO Yy BEKTOPHUI Wap A1a noganb-
LIOro aHanisy.

BxigHi paHi ans nicoBMx HacaaKeHb 6yn0 OTPUMaHO 3 nop-
Tany GlobalForestWatch [20] y Burnagi pacTtposux

306payKeHb, WO MICTATb AaHi CynyTHMKOBOrO aHanisy LWinb-
HOCTi MOKPUTTA AepeBamu Teputopii YKpaiHn. Popmar pact-
pOBOro 306 paxeHHs NiCOBUX HAaCaAKeHb € aHANOTNYHUM pa-
CTPYy CiNIbCbKOrOCNOAAPCbKMX Yrigb | MA€E aHaNoriyHuUi
NPUHLUMN BUOKPEMAEHHS LinboBoro ob’ekTa. Mig vyac obpo-
6Ku pacTp 6yno KnacudikosaHo 3a 10 rpynamm, Wo po3nogi-
NANUCA 3a TYCTUHO NOKPUTTA NiKCeNiB NiCOBUMM HacagKeH-
HAMM, NICAA YOro NPOMIXKHUIN KnacudikosaHuii pactp 6yno
6iHapn30BaHO 33 MOPOroBMM 3HauyeHHAM 50 ans nikcens,
TMM CaMUM OYMLLEHO Bif, AiNAHOK, WO He HanexaTtb obnac-
TAM NiCOBUX HacaaKeHb. NPOMIXKHMI pacTpoBUiA Wap nico-
BMX Hacag KeHb, aHaNOr4YHO PaCTPY CiZIbCbKOrocnoaapcbKmx
yrigb, 6y10 KOHBEPTOBAHO Y BEKTOPHWIA Wwelindaiin. BoaHo-
Yyac OTpPMMaHi pacTpoBi 306parkeHHs i, AK HACNiA0K, BEKTOPHI
wapwu CI yrigb Ta NicCOBUX HAacaKeHb HEYHUKHEHO MICTATb
3a/IMLLKOBI AiNAHKKN BigNOBIAHUX TEPUTOPIN Yy TUX 30HaX, Ae
OpUTiHaIbBHUM PacTPOBUM 306paKeHHAM Biaainanvca kpai
06’eKTiB, TOBTO Ha Nepexonax Mix 6iMM Ta YHOPHUM KONbO-
pom. Llelt paKT 3yMmoBNIOE BUHUKHEHHSA BE/IMKOI KiNbKOCTi BY-
3bKMX KOPWUAOPIB Ha Kpasx nonis abo /iciB, a TAKOXK BUOKpe-
MJIEHHA AiNAHOK PO3PiAKEHUX AEPEB, LLLO MOXKYTb YTBOPUTHU
HEeKopeKTHy Gpopmy MOANIroHIB Mig, Yac KOHBepPTALLii y BEKTOP-
HWI Wap, abo yTBOPUTM NOMUNIKM reoMeTpil y BUrNAai aina-
HOK HY/IbOBOI MAOLW, AipKK Y LinicHMX noniroHax abo ocTpi-
BHi AinAHKW. Pe3ynbTaT YTBOPEHHA BEKTOPHWUX LIAPIB
CiNbCbKOroCNoAapCbKUX YriAb Ta NiCOBUMX HacagKeHb fAe-
MOHCTPYETbCA Ha pucC. 2.
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Puc. 2. LLlapu cinbcbkozocrnodapcokux y2ide: a — pacmposuli wiap 0o 06pobKu; b —sekmopHull wap nicsasa obpobKu.
Llapu nicosux HacadxceHb: ¢ — pacmposuli wap 0o 06pobku; d — sekmopHul wap nicasa o6pobKu

3 aHani3y pacTtpoBux 306parkeHb MOXHA 3pobUTK TaKi
BMCHOBKM MPO XapaKTep POo3MilleHHA obmeKyBanbHUX
30H: NicoBi yrigan 34e6inblworo CKOHLEHTPOBAHI Ha NiB-
Houi YKpaiHn, B Kapnatax, Kpymcbkunx ropax Ta B340BX
pychn pivyoK, a CinbCbKOrocnoaapcbki yrioaaA, xod i posta-
WoBaHi Ha Bci TepuTopii YKpaiHu, 36inbwyloTb cBOMO
KOHLEHTPAaL,ito Ha cXo4i, NiBAHI Ta B LEHTPabHIill YacTUHI
YKpaiHu, i obmuasa wapu npu 06’efHAHHI YyTBOPHOOTH Bi-
AHOCHO PiBHOMIPHMI po3noain obmeKyBasibHOi TepUTO-
pii pna po3miweHHA CEC 3a ycieto naoweto gocnigxysa-
HOi TepuToOpii.

_Chpiapocs

prm—

Taknum YnMHOM yci BXiaHi wapu 6yno npueegeHo ao ¢op-
MaTy BEKTOpHMX wenndaiinis. Hag cpopmoBaHoo BUGIp-
Koto LWwapis 6yno BMKOHAHO onepalito 06’eaAHaHHA Ta po3-
unHeHHs (Union, Dissolve) 3acobamu M3 ArcGIS Pro [19]
ANA OTPUMAHHA EAMHONO BEKTOPHOrO Wapy obmexkyBasb-
HUX AinAaHoK (puc. 3).

LLlap AOCTYNHUX oNA PO3MILLEHHA 30H BYN10 OTPMMaAHO LWAA-
XOM BWKOHAHHSA onepaL,ii CUMeTpUYHOI pisHuLi (Symmetrical
Difference), 3aco6amu N3 ArcGIS Pro [19], mix TepuTOpieto
aAMIHICTPAaTUBHMX KOPAOHIB YKpaiHK Ta Wapom obmerKysa-
NIbHUX AinaHOK (puc. 4).

voronemn

S oo, G . L HOWA VS35 B 4535

Puc. 3. ObmexcysasbHi 0insaHKu 018 po3miuseHHA CEC 8 YKpaiHi  Puc. 4. JocmynHi dinsaHKu 014 po3miweHHA CEC 8 YkpaiHi
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OCKiNbKM OTPUMAHUI BEKTOPHUI Wap AOCTYMHUX AiNAHOK
MIiCTUTb BENIMKY KiNIbKIiCTb BY3bKUX MEPEXOAIB MiX AiNAH-
KaMM Ta NOMWNOK reomMeTpii NONIroHiB, WO BUPAXKAETbCA
NnepeBaXKHO B OCTPIBHMX 3a/IMLKOBUX MIKPO-AiNAHKAX, TaKi
06’EKTN peanbHO He € NPUAATHUMM Ana po3milleHHa CEC,
TOMy 6YN10 BUKOHAHO NPOLLEC OUYULLLEHHA BEKTOPHOTO LWapy.
Cnepuy wap 6yn0 o4nLLEHO Bif BY3bKMX NePEXosiB Ta MiK-
pPOAiNAHOK BUKOHAHHAM MOC/iAOBHUX onepauii eposii Ta
Auvnatauii. Tak, 6yno cnoyaTKy BUKOHAHO PO3paxyHoOK by-
¢depHoi 30HM BigcTaHHIO 40 M 3 Bi’ EMHMM 3HAUYEHHAM Bif,
30BHILLIHIX KOHTYPiB BEKTOPHOTO LWapy, 3a ONOMOTO 4Oro
6y/1I0 ouMLLEHO Wap Big HebaxKaHUX AiNAHOK, i Big HOBO-
YTBOPEHOIO MPOMIXKHOIO Wapy 6yno 3HOBY pO3pPaxoBaHO
6ydepHy 30HY BigcTaHHO 40 M 3 A0AATHUM 3HAYEHHAM.
Po3mip 6ydepHoi 30HM OLiHIOBABCA 3 PO3PaxyHKY HA MiHi-
ManbHO NpuaaTtHy rAnMbuHy ogHoro psay CEC 3 po3mi-

(a)

WEHHAM CYNyTHbOrO YCTaTKyBaHHA, Kpim Be3snocepesHbo
doTonaHenen.

OTpuMmaHuii LWap Takox 6ya0 po3nogineHo 3a agMiHicTpaTmB-
HUMM OAMHMLAMM YKpaiHM pisHMX piBHIB. Tak, byno nocnigo-
BHO HaK/1aAeHO CiTKY 3a MeXKamMu aMiHiCTpaTMBHMX obnacTeit
YKpaiHu, palioHiB Ta TEPUTOPIaNIbHUX FPOMAL, A1 MOMKINBO-
CTi 34jMCHIOBATU NOKa/IbHWUIA aHani3 TepuTopii Ha PisHUX pis-
HAX. Y Takui cnocib KaHaUAaTHI AiNAHKK ByN0 arperoBaHo B
LinbHi Habopu B MeXKax KOMKHOI TepuTopia/ibHOI rpomaam,
paiioHy Ta agMiHicTpaTMBHOI 06nacTi YKpaiHu (puc. 5).

OTKe, 3rifHO 3 BUKOHAaHWM PO3MOAINOM, NPeACTaBAEHUM
Ha puc. 5, 6yno oTpMMaHO 3BeAeHY CTAaTUCTUKY KiNbKOCTI
OOCTYNHOI TEPUTOPIT B KBagpaTHMX KinomeTpax AN COHAY-
HOi eHepreTUKW 3a MeXamu agMiHicTpaTMBHMX obnacTei
YKpaiHK, ae NoKasaHo reorpadiyHnin noTeHuian oo Ta nicna
nocTob6pobKM BEKTOPHOIO LWapy AOCTYNHOI TepuTopii:

Puc. 5. Kapma meopemu4yHo docmynHux OinaHOK 0014 po3miueHHA CEC 32i0H0 3 po3nodinom 3a: a — admiHicmpamus-
HUMU obaacmamu YKkpaiHu; b — mepumopiansHUMU epomadamu

[na cTtBOpeHHA TecToBOi BUBIPKM JaHMX 32 OKPEMUMU FPO-
magamu byno B3ATO No n’ATb rpomag, 3 n’atn obnacren Yk-
paiHn — YepHiriscbKoi, XapkiBcbKoi, MMKonaiscbKoi, JIbBiB-
CbKoi Ta YepKacbkoi (Taba. 1).

Tabauua 1. Mepenik TecToBUX TePUTOPiaNbHUX rpoMag, 4NA
BU3HAUYEHHA TEOPETUYHOrO NoTeHLiany GpoToeHepreTKn

:f TepuTtopianbHa rpomaga npu(:gz:f;:oc-ri
1 | bepe3HAHCbKA YepHiriBcbKa
2 | TopogHAHCbKa YepHiriBcbKa
3 | MoHopHMUbKa YepHiriBcbKa
4 | Cyxono/sioB’sAHCbKa YepHiriBcbKa
5 | A6nyHiBcbka YepHiriBcbKa
6 | besntoaiBcbKa XapkiBCcbKa

7 | OBopiyaHcbKa XapkiBcbKa

8 | HatanuHcbKa XapKiBCbKa

9 | HoBoBogona3bKa XapkiBCbKa
10 | WeBueHKiBCbKa XapkiBCbKa

11 | bawTaHCbKa MwuKonaiscbka

Ne . Ob6nactb
3n TepurtopianbHa rpomapa NPUHaNEXHOCTI
12 | bepe3sHeryBaTCbKa MwuKonaiscbKa
13 | FannumHiBCbKa Mwukonaiscbka
14 | MocrTiBCbKa MwuKonaiscbka
15 | BpagiiBcbKa MwuKonaiscbKa
16 | bopuHCbKa J1bBiBCbKa

17 | OporobuubKa JlbBiBCbKa

18 | MopuwmHCcbKa JlbBiBCbKa

19 | CokanbcbKa JlbBiBCbKa

20 | CTpuiicbka J1bBiBCbKa

21 | babaHcbKa YepKacbKa

22 | YopHobaiscbKa YepKacbKa

23 | KaTepuHoninbCcbKa YepkacbkKa

24 | WpamkiBCcbKa YepkacbKa

25 | awkiBcbKka YepKacbKa

Hu)4e HaBegeHO Po3MilLeHHA BUBPAHMX rpomag, Ha Ka-
pTi YKpaiuu (puc. 6) Ta Ha KapTax obnacteit (puc. 7-11).
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Y niacyMKy oTpMMaHO 3HauYeHHA NAOLL, AOCTYNHUX Ana BcTaHoBaeHHA CEC gns BubpaHuMx TeputopianbHUX rpomag,
(Tabn. 2).

Tabnuua 2. 3HauYeHHA NaoLW, AOCTYNHUX ANA BcTaHoBAeHHA CEC ana BUGpaHUX TepuTopiaibHMX rpomag,

Ne TepuTopianbHa Mnowa semenb Maowa semens, Mnowa semens

an rpomaga rpomaau [OCTYNHUX ANA , [OCTYNHUX Ana Ob6nactb
BcTtaHoBseHHA CEC, km BctaHosneHHA CEC, %

1 | bepe3HAHCbKa 352,5548432 123,7597414 35 YepHiriscbKa

2 | TopogHAHCbKa 1187,566831 519,0755766 44 YepHiriBcbKa

3 | NoHopHULUbKa 523,8603459 116,6252264 22 YepHiriBcbKa

4 | Cyxono/sioB’AHCbKA 894,9849508 219,2058624 24 YepHiriBcbKa

5 | A6nyHiBCbKa 283,0733307 52,48113866 19 YepHiriscbka

6 | be3ntogiscbka 137,7176145 20,12493586 15 XapKiBCbKa

7 | [lBOpivaHCbKa 1111,570804 380,8299315 34 XapkiBcbKa

8 | HatanuHcbKa 502,4601864 141,6553759 28 XapKiBCbKa

9 | HoBoBOAONa3bKa 579,8273677 252,7712058 44 XapkKiBCcbKa

10 | WeBYeHKiBCbKa 977,4874451 273,5951647 28 XapkiBcbKa

11 | bawTaHCbKa 760,599375 77,12212057 10 MwuKonaiBCcbKa

12 | bepesHeryBaTCbKa 1263,065334 170,4755188 13 MwuKonaiscbKa

13 | FannumHiBCbKa 285,3310131 53,06562873 19 MwuKonaiBcbKa

14 | MocTiBCbKa 428,7262527 20,80351684 5 MwuKonaiscbKa

15 | BpagiiBcbKka 800,4100037 140,4392765 18 MwuKonaiscbKa

16 | bopuHCcbKa 639,4001415 153,9915605 24 JlbBiBCbKa

17 | OporobuubkKa 421,5730617 153,3754488 36 JbBiBCbKa

18 | MoplwKHCbKa 121,5266996 38,40075856 32 J1bBiBCbKa

19 | CoKanbcbKa 676,5581559 104,8893553 16 JlbBiBCbKa

20 | CtpuiicbKa 551,9076237 140,894566 26 JlbBiBCbKa

21 | babaHcbKa 275,4496744 20,50430102 7 YepKacbKa

22 | YopHobaiscbka 639,5702946 57,71067337 YepkacbKa

23 | KaTepuHoninbcbKa 442,2097084 47,67012113 11 YepKacbKa

24 | WpamkiBcbKa 421,0335885 89,34158354 21 YepKacbKa

25 | HawkKiBcbka 726,3979819 42,09279464 6 YepKacbKa

MpoTe BKasaHi B TabauLi 3HaYeHHA AOCTYNHOI TepUuTopii He
BM3HAYaloTb 3arasibHy TEOPETUYHO AOCTYMHY TEepPUTOPIlo
ons posmiweHHs CEC, ockinbKuM aHanis reorpagivyHoro no-
TEeHUiaNly He BPaXOBYE TEXHIYHY AOCTYMNHICTb A0 iCHYHOYOI
€HepreTMYHOI PO3NOAiINbYOI MepexKi, EKOHOMIYHY AOoLiNb-
HICTb PO3MIlLEeHHA, Ta AOLINIbHICTb PO3MILLLEHHA 3 nornaay
cepenHboPiYHOro NPOCTOPOBOrO PO3MNOAINY COHAYHOI pagi-
auii, Wo cymapHo cyTTeBO obmexkyBaTMme MpUAATHY Ans
po3miweHHa CEC TepuTopito.

NMopAaoK BUSHAYEHHA AOCAMXKHOIO NOoTeHLuiany ¢poToeHe-
preTMKun TepuTopiaNbHUX rpomaga;

1. Ans po3paxyHKy nnoui PEM, ska moxe 6yTn BCTaHOBNe-
HOIO Ha BigNOBIAHIM NaoLWi noBepxHi 3emi, He0bXiAHO BU-
3HAYUTU KoediliEHT BiAHOLEHHSA NJIOLLi 3aTiHEHHA ropu3o-
HTa/IbHOI NOBEPXHi A0 naoli BctaHoBneHnx PEM (Taba. 3).
BignosigHo, nnowa BcTaHoBneHux PEM byae

Soem = k * Spocr,

ne Seem — naowa BctaHoBaeHUx EM, k — KoediuieHT Bia-
HOLUEHHA NAOLi 3aTiHEHHA FOPM30HTANbHOI NOBEPXHI 40
naoui BctaHosneHux ®EM, Sgoct — nnowwa nosepxHi 3emni,
LOCTyNHa Ana BctaHoBneHHA PEM.

Tabnuus 3. KoediuieHT BigHOWEHHA naoLwi 3aTiHEHHA
rOpU3OHTa/IbHOI NOBEPXHi A0 naoL,i BcTaHoBneHux PEM

KoedgiuieHT BigHOWeEHHA
% ommen | Mou b
scTaHoBNEeHMX PEM
1 BiHHMUbKa 0,386931
2 BonunHcbKa 0,371025
3 | AHinponeTpoBcbKa 0,402424
4 | JoHeLbKa 0,402424
5 Mutommpcbka 0,371025
6 | 3akapnaTtcbKa 0,402424
7 | 3anopi3bka 0,417529
8 | IBaHO-®paHKiBCbKa 0,402424
9 KuiBcbKka 0,371025
10 | KipoBorpagcbka 0,402424
11 | JlyraHcbKka 0,402424
12 | /lbBiBCbKa 0,386931
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KoediuieHT BigHOWEHHA Ne TeputopianbHa no:,s:(‘:ﬁ::'::z_r‘:‘:g’;f::ux
Ne NNOLL rOPU3OHTA/NIbHOI 3n rpomaga
3n Ob6nacro NOBEPXHi A0 NAOLLi PEM, MBT
BCTaHOBAeHUX ®EM 23 | KatepuHoninbCbKa 3764,304106
13 | Mukonaiscbka 0.43227 24 | WpamkiBcbKa 6842,263287
14 | Opecbka 0,43227 25 | awkiBcbKa 3372,792493
15 | MonTaBcbKa 0,386931 [OnAa OuUiHKM TEeopeTUYHO A0CAXKHOI piYHOI poToENEeKTPUY-
16 | PiBHeHCbKa 0,402424 Hoi reHepaLii HeobXiAHO B3ATU NOKA3HUKMN cepeHbOPIYHOT
17 | Cymcoka 0,371025 reHepau,u' 31 K'BT d?EM ans obnacrent YKpaiHu, 40 SKUX Ha-
NexaTb BignosigHi rpomaaum.
18 | TepHoninbCbKa 0,386931
19 | Xapkiscoka 0,371025 PesynbtaT npegcrtasneHo B Taba. 5.
20 | XepcoHcbka 0,43227 Tabanua 5. MokasHMKKM cepeaHbOPIYHOI reHepauii 3 1 KBt
OEM 1 YKpail
21 | XmenbHULbKA 0,386931 AnA oBnacreit Vkpaim
22 | YepKacbKa 0,386931
23 | YepHiseupka 0402424 Ne | TeputopianbHa rpo- | TeopeTUYHO AOCAXKHA pi-
’ 3n mapga YHa reHepauis, MBT-rog,
24 | YepHiriBcbka 0,354679
25 | AP Kpum 0,460742
P 1 bepe3HAHCbKa 9985 497,753
OujiHKa TeopeTUYHO AO0CAXKHOI MOTYXKHOCTI, 3BaXaloum Ha 2 | FopogHsHcbka 42 284 940,56
Te, WO naowa reHepau,ii 1 KBT cyyacHumun ®EM ctaHOBUTL
2 3 MNMoHopHMLbKA 9326 381,896
npubaunsHo 5 m* (Tabn. 4).
. 4 CyxononoB’AHCbKa 17 382 088,76
Tabauua 4. TeOpeTUYHO [0CANKHA NOTYXKHICTb BCTAHOB-
neHux PEM 5 | ABayHiscbKa 4 352 387,403
6 besntoaiscbKa 1839633,789
Ne TepuTtopianbHa Teopgmquo AOCAXKHa
NOTY}KHICTb BCTAHOB/IEHUX 7 | OBopivyaHcbKa 33656 323,67
3n rpomaga
®EM, MBT
8 HaTannHcbKa 12 528 824,15
1 bepesHAHCbKa 8753,066053
9 HoBoBoao01a3bKa 22719 669,73
2 [opogHAHCbKa 37 066,04186 :
3 MoHOpHNLbKa 8175,299699 10 | WWeBYeHKiBCbKa 24 373 609,37
4 | CyxononoB’AHCbKa 15 236,75382 11 | bawrancbka 9422 257,023
5 ﬂ6ﬂyHiBCbKa 3815,206349 12 | bepe3HeryBsaTcbka 20340 892,03
6 | Beanogiscbka 1532,900416 13 | FannumHiscbKa 6715887,399
7 | AsopiyaHcbKa 28 044,59934 14 | MocrigcbKa 2 655528,147
8 HaTtanunHcbKa 10439,81681 15 | BpagiiscbKa 17 847 847,22
9 HoBoBoa0Na3bKa 18 931,48048 16 | BopuHCbKa 13 634 129,98
10 | WeBueHKiBCbKa 20 309,64867 17 | Aporo6uubka 13 484 002,14
11 bawTaHcbKa 6575,683599 18 MOpLLIMHCbKa 3455 135,964
12 | bepe3HeryBaTCbKa 14 195,61172 19 | Cokanbcska 9617 641,325
1 I i 4 19812
3 | Tanvupniacoka 686,9198 20 | Crpuiicoka 12749 207,85
14 | MocTiBCbKa 1853,254342
- 21 | babaHcbKa 1834 562,786
15 | BpagjiscbKa 12 455,75212
22 | YopHobaiBcbKa 5476 751,932
16 | BopuHCbKa 11 875,3854 '
17 | Oporo6uupka 1174462342 23 | KatepuHoninbcbKa 4628211,898
18 | MopuwmHcbka 3009,438171 24 | WpamkiBcbKa 8412 562,711
19 | CokanbCbKa 8377,006641 25 | Mauwkiscbka 4146 848,37
20 | CtpwmiicbKa 11 104,61445
Pe3ynbTyloui MOKa3HUKM TEOPETUYHO LO0CAKHOIO MOTEHL,-
21 | babaHcbka 1492,121014 .
any poToeHepreTMKM Ana BMBpaHUX TepUTOPIaSbHUX FPO-
22 | YopHobaiscbka 4454,454601 Mag, YKpaiHv HaBegeHo B Tab. 6.
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Tabnunua 6. TeopeTUUHO AOCANKHUIA NOTeHLian pOoToeHepreTMKU ana BUGPaHMX TepuTopianbHUX rpomag YKpaiHu

TeopetnuHo TeopeTtuuHo TeopeTuuHo TeopetuuHo
Ne TepuTopianbHa AOCAXKHA NAOWA ANA |  [AOCAMKHA N/IOWA | AOCAMKHA NOTYXKHICTb | AO0CAXKHA pivyHa
3n rpomaga BCTaHOB/eHHA ®EM, BCTaHOB/IEHUX BCcTaHOBNeHUX ®EM, reHepauis,

Km? ®EM, km? EM MBT MBT-rop,
1 | bepesHAHCbKa 123,7597414 43,76533 8753,066053 9985 497,753
2 | TopoaHAHCbKa 519,0755766 185,3302 37 066,04186 42 284 940,56
3 | MoHopHMUpBKa 116,6252264 40,8765 8175,299699 9326 381,896
4 | Cyxononos'AHCbKa 219,2058624 76,18377 15 236,75382 17 382 088,76
5 | A6nyHiscbka 52,48113866 19,07603 3815,206349 4352 387,403
6 | besnoaiscbka 20,12493586 7,664502 1532,900416 1839 633,789
7 | OBopivaHcbKa 380,8299315 140,223 28 044,59934 33 656 323,67
8 | HaTtanuHcbKka 141,6553759 52,19908 10 439,81681 12 528 824,15
9 | HoBoBogonasbKka 252,7712058 94,6574 18 931,48048 22719 669,73
10 | WeBYeHKiBCbKa 273,5951647 101,5482 20 309,64867 24 373 609,37
11 | bawTaHcbKa 77,12212057 32,87842 6575,683599 9422 297,029
12 | bepe3HeryBaTCbKa 170,4755188 70,97806 14 195,61172 20 340 892,03
13 | FanuumHiBCbKa 53,06562873 23,4346 4686,919812 6 715 887,399
14 | MocrTiBcbKa 20,80351684 9,266272 1853,254342 2655 528,147
15 | BpagijiBcbKa 140,4392765 62,27876 12 455,75212 17 847 847,22
16 | bopuHcbKa 153,9915605 59,37693 11 875,3854 13634 129,98
17 | Aporobuupka 153,3754488 58,72312 11 744,62342 13484 002,14
18 | MopLUMHCbKa 38,40075856 15,04719 3009,438171 3455 135,964
19 | CokanbcbKka 104,8893553 41,88503 8377,006641 9617 641,325
20 | Crpwuliicbka 140,894566 55,52307 11 104,61445 12 749 207,85
21 | babaHcbKa 20,50430102 7,460605 1492,121014 1834 562,786
22 | YopHobaiBCbKa 57,71067337 22,27227 4454,454601 5476 751,932
23 | KatepuHoninbcbKa 47,67012113 18,82152 3764,304106 4628 211,898
24 | WpamKiBcbKa 89,34158354 34,21132 6842,263287 8412 562,711
25 | WawkisBcbka 42,09279464 16,86396 3372,792493 4146 848,37
BuCHOBKM yoro 6yn0 yTBOPEHO BEKTOPHI LWapu 33 3a/ULWKOBUMMU fi-

MNig yac pgocniaykeHHA 6yno NpoaHani3oBaHO aKTyasnbHi
NPaKTUKM BM3HAYEHHA reorpadiyHoro noteHuiany gns co-
HAYHOI eHepreTMKMn, BCTAHOB/JIEHO OCHOBHI 06MeXKyBabHi
ainAaHku ana CEC, Kputepii Ta AOKOHEYHI BMNAgKKM 3aCTOCY-
BaHHA bydepHMX 30H Ana obmerKyBanbHUX AiNAHOK. byno
BM3Ha4YeHo Habip BigKpuTHx axepen ansa GopmMyBaHHSA BXi-
[OHOT BUBIpKM AaHMX 0bmeKyBanbHUX AinsHOK. [o BxigHol
BMOIpKM 0OMEXKYBanbHUX AiNAHOK Oyn0 3aHeceHo Taki
06’eKTN, AK CinbCbKOrocnogapcbki yrigas, nicosi Haca-
OXKeHHA, BoaHi 06’ekTn, 3abyaoBaHi TepuTopii  Teputopii
3 MPMPOAOOXOPOHHUM CTaTyCcOM. Po3pisHeHy BXigHy BMbi-
PKY AQHUX, WO CKNaZanaca 3 pacTpoBux 306pakeHb Ta Be-
KTOPHMX LWapis, 6ya10 NpuBeLeHO 4,0 EANHOIO TUMY BEKTOP-
HUX Wapis. BxigHi pacTpoBi Wapu CiibCbKOrocnoaapcbKux
yrigb Ta nicoBMx HacageHb 6yn0 KaTeropnsoBaHo 3a no-
poroBMMm 3HaveHHsam 61 i 50, BignoBigHO, 3 NMPOMINKKY
[0,100]. Y Takuii cnocib 6yno BuAydYeHO 3 306pakeHHn aj-
NIAHKK, WO He HasexXaTb BUOKpemieHUM 06’ekTam, nicna

NAaHKamu nicna npouecy o¢inbTpauii. BubipKy BEKTOPHMX
WwapiB 06MexKyBanbHUX 4iNAHOK Byn10 06’€QHAHO B EANHNI
BEKTOPHMI LWap, Micna 4oro 3HAMAEHO CUMETPUYHY pi3-
HULLIO 3 aAMIHICTPATUBHUMMN MeKamMm YKpaiHuW. Y NiacyMKy
6yN10 OTPUMAHO BEKTOPHWUI LWap AOCTYMNHUX ANA PO3Mi-
LWEeHHA AiNAHOK.

BeKTOpHMI Wwap AOCTYNHUX AiNAHOK byno BiadinbTpoBaHO
33 NOpOrosMm 3HayeHHAM naoi B 0,15 ra, Ta ounLeHo Bifg,
BY3bKWX KOpuWAopiB BiactaHHO Ao 40 m. MNicaa voro 6yno
BMKOHAHO PO3MNO0AiN1 OTPUMAHOI TepUTOPpIi 3a KaTeropiamm
AAMIHICTPATUBHOIO NoAiny YKpaiHM — 32 mexXamu agMiHic-
TPaTMBHUX 06nacTel, palioHiB Ta TepUTOPIaNbHUX FpOMaj,.
Y merkax YKpaiHu npouec ¢inbTpauii npogemMoHCcTpyBas pi-
3HUMLIO B OLiHLi reorpadiyHoro noteHuiany y 2 % mix Bia-
dinbTpoBaHOO Ta HeBiAdINbTPOBAHOK BUBIPKOK AiNAHOK.

3acTocyBaHHA reoiHPpopmaL,iMHUX TEXHONOTI Aano 3mory
OTPMMATK 3HAYEHHA NAOLL, AOCTYMHUX ANA BCTAHOBJ/IEHHA
CEC ana BMbpaHnx TepuTopia/ibHUX rpomag.
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BHacnifoK BUKOHAHHA POBOTM BU3HAYEHO TEOPETUYHO A0-
CAMHUI noTeHUian GOTOeHepreTMKN ANA BNPOBALMKEHHA
CEC Ha BcTaHOB/AEHMX nyiowax 25 BMbpaHux TepuTopiasb-
HUX rpoMag, 3 pPi3HUM reorpadiyHMM MONOXKEHHAM, TPy-
namu no nN’Atb i3 n’atTn obnacteit YkpaiHu.
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Abstract. The study presents the results of research aimed at
determining the photovoltaic potential of the territorial
communities of Ukraine using geoinformation technologies.
For testing purposes, 25 territorial communities were selected
for the implementation of solar power plants (SPP), grouped in
sets of five across five regions of Ukraine with different

geographical conditions.
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An input dataset of restrictive land areas was formed,

consisting of agricultural lands, forest plantations, water bodies, built-up areas, and territories with environmental
protection status. The input dataset of restrictive areas was processed using GIS tools, resulting in the creation of
a vector layer of available land plots suitable for the placement of SPP.

Threshold values were defined for filtering the layer of available areas into two categories: a minimum corridor
width of 40 meters and a minimum plot area of 0.15 hectares. A comparison of the available area before filtering
(113,413.4 km?) and after filtering (103,419.6 km?) according to these categories demonstrated a difference of
approximately 2% relative to the total study area of Ukraine. Based on the data on territories suitable for SPP
deployment and annual solar irradiation, indicators of the photovoltaic potential of the selected territorial
communities of Ukraine were calculated.

Keywords: solar energy, geographic potential, geographic information systems (GIS), spatial analysis, solar

energy potential of territorial communities.

List of Symbols and Abbreviations
IEA — International Energy Agency
BESS — Battery Energy Storage Systems

Introduction

The Energy Strategy of Ukraine until 2050, approved by the
Cabinet of Ministers’ Resolution of April 21, 2023, envisions
enhancing the resilience of the Ukrainian Energy System
and ensuring a reliable energy supply through the decen-
tralization of electricity generation across the entire terri-
tory of the country, which is closely linked to the develop-
ment of renewable energy sources [1-3]. Amendments to
the laws of Ukraine concerning the restoration and "green"
transformation of the national energy system [4] are aimed
at reforming the electric power sector in multiple aspects
of its operation and development of the national energy
market, including small-scale distributed generation. In ad-
dition to economic advantages, distributed power genera-
tion systems can also perform a balancing function.

SPP — Solar Power Plant

PV Module — Photovoltaic Module

In the report “Empowering Ukraine Through a Decentral-
ised Electricity System” by the International Energy Agency
(IEA), a pathway toward building a resilient, flexible, and
decentralized energy system in Ukraine is presented. The
IEA views the current crisis of Ukraine’s energy sector—
arising and deepening due to the vulnerability of its centra-
lized model during the military aggression of the Russian
Federation—as an opportunity to construct a new energy
architecture based on distributed energy resources, includ-
ing solar, wind, and bioenergy, as well as battery energy
storage systems (BESS) and microgrids [5]. To achieve this,
Ukraine must implement five key strategic pathways by
2030:

— development of distributed generation, particularly so-
lar and bioenergy projects;
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— implementation of battery energy storage systems
(BESS) for balancing the power system;

— establishment of local energy communities and mi-
crogrids;

— promotion of prosumers — consumers who simultane-
ously produce energy;

— reform of the electricity market to enable the integra-
tion of decentralized resources into system services.

At present, solar power generation in Ukraine, supported
by state initiatives and international investments, is charac-
terized by a significant increase in demand for the deploy-
ment of solar power plants (SPPs) of various types, capaci-
ties, and ownership structures. Particular interest in
establishing electricity generation systems based on solar
energy is demonstrated by individual households as well as
official representatives of territorial communities.

Problem Statement. The development of methods for de-
termining the energy potential and identifying areas suita-
ble for the deployment of photovoltaic equipment within
the territorial communities, defined through the applica-
tion of GIS technologies.

The aim of this study is to determine the photovoltaic po-
tential of the territorial communities of Ukraine using
geoinformation systems, with the purpose of supporting
the development and implementation of distributed de-
centralized energy systems.

Research Methods: GIS analysis software ArcGIS Pro.
Research Results

In calculating the photovoltaic potential for the installation
of solar power plants (SPPs), not only the indicators of in-
coming solar radiation are taken into account, but also the
area available for plant construction and the power coeffi-
cient of SPPs, which depends on the type and configuration
of photovoltaic modules (PVs), the distance between panel
rows, and other design factors.

The average annual total solar radiation incident on 1 m? of
surface across Ukraine ranges from approximately 1070
kWh/m? in the northern regions to 1400 kWh/m? and
higher in the southern parts of the country [6].

To determine the theoretically attainable solar energy po-
tential of the regions, it is necessary to assess the extent of
areas that are potentially available for the installation of
photovoltaic equipment. The list of land categories suitable
for the construction of solar power plants is subject to re-
strictions based on land use designation, which excludes
the following categories:

— areas of agricultural land,
— areas of forest land,

— areas of water resources,
— areas of built-up land,

— areas of protected natural zones.

Analysis of Recent Studies

Studies [7, 8] examine the selection of suitable locations for
solar power plants (SPPs) using land-use criteria by identi-
fying areas where the installation of generation equipment
is prohibited and, where necessary, adding buffer zones
around such areas. Unlike wind energy, buffer zones for so-
lar energy are applied to a limited extent due to its lower
environmental impact.

Additional restrictions may be established for protected
natural areas, particularly for bird migration corridors, in
order to reduce the risk of collisions with photovoltaic pan-
els and to preserve rare species, as noted in study [9],
where buffer zones of 500-2,500 m were defined for envi-
ronmental protection sites. For airports, study [10] recom-
mended a setback distance of 3,500 m, justified by poten-
tial glare from panels and associated risks for pilots during
takeoff and landing.

Thus, in most cases, international practice limits buffer
zones for SPPs to a range of 0-500 m, while specific excep-
tional circumstances may require setback distances on the
order of 1-10 km.

A common issue that arises during the formation of spatial
suitability masks is the appearance of residual narrow po-
lygonal transitions between areas with widths below the
threshold value. These zones do not meet the minimum op-
erational width requirements for the placement of photo-
voltaic module (PV) rows and service passages. This prob-
lem can be addressed through the application of erosion
and dilation operations with the creation of buffer zones,
as demonstrated in study [11].

In that study, based on Landsat satellite imagery, pixel fil-
tering was applied using connectivity to nine neighboring
pixels, followed by morphological expansion of clusters
across the entire raster image using a circular kernel with a
radius of one pixel (equivalent to 30 meters). This approach
effectively eliminated narrow transitions between adjacent
areas. Additionally, the authors of [11] applied a filtering
step to the vector layer to remove polygons with an area
smaller than 4 hectares, establishing a threshold value for
the minimum plot area.

Similarly, in studies [12], vector-based buffer construction
was employed to eliminate narrow connections and iso-
lated geometry fragments within the layer, analogous to
morphological erosion and dilation operations. According
to data from the U.S. National Renewable Energy Labora-
tory (NREL), for the practical deployment of solar power
plants (SPPs) with a capacity of 1 MW or more, a threshold
land area of 2 hectares is recommended [13].

Procedure for Determining Available Areas for the
Installation of Solar Power Plants (SPP)

To assess the theoretically attainable solar energy potential
across the territory of Ukraine, the first step is to determine
the geographical potential of the sector — that is, to
identify the areas available for the placement of power
generation facilities.
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A set of restrictive zones was identified, comprising land
categories that include agricultural areas, forested lands,
water bodies, built-up areas, and lands with environmental
protection status. For each zone, input data were obtained
in the form of raster images or directly as vector shapefiles,
both suitable for analysis without prior format conversion.
The processing workflow for input data from various
sources is specific to each object within the input dataset.

The vector layers of built-up areas and water bodies were
obtained from the open-access resource ArcGIS Online [14—
15]. The layer of protected areas of Ukraine was acquired

Kyiv

from the open database Protected Planet [16]. The vector
layer of water bodies was created by merging two input vec-
tor layers into a single shapefile: layer [14], which contains
large water bodies of Ukraine, and layer [17], which repre-
sents water bodies in the form of linear features. For layer
[14], representing major water bodies such as the Desna and
Dnipro rivers, a 500-meter buffer zone was created, consid-
ering the characteristic seasonal flooding of these rivers. For
layer [17], containing smaller hydrological features—minor
rivers, irrigation canals, lakes, and streams — a buffer zone
with a uniform offset of 50 meters from the linear features
of the layer was generated (Fig. 1):

Fig. 1. Large water bodies (a); small water bodies (b); combined layer of water bodies with buffer zones (c)

The input data for agricultural lands and forest plantations
consist of raster layers in GeoTIFF format, where each pixel
of the image corresponds to a value within the range [0,
100]. If the target object fully occupies the pixel area, it is
displayed in white and assigned a value of 100; conversely,
if the object is completely absent within the pixel, it is dis-
played in black and assigned a value of 0. All intermediate
pixel values within the range 0 < n < 100 represent partial
coverage of the target object, with varying degrees of in-
tensity.

For agricultural lands, a raster image was obtained from the
CORINE Land Monitoring Service [18]. The raster was de-
noised using the Majority Filter tool in ArcGIS Pro [19]. In
this process, when the majority value among the eight
neighboring pixels differs from that of the central pixel, the
pixel value is replaced with the majority value. The next
step involved extracting agricultural lands from the contin-
uous raster using a threshold value of 61, whereby all pixels
with values below the threshold were excluded. The result-
ing raster image, containing only the extracted agricultural
lands, was then converted into a vector layer for subse-
guent analysis.

The input data for forest plantations were obtained from
the Global Forest Watch portal [20] in the form of raster

images containing satellite-derived information on tree
cover density across the territory of Ukraine. The raster
format of forest plantations is analogous to that of agri-
cultural land and follows a similar principle for extracting
the target object. During processing, the raster was clas-
sified into ten groups according to the density of pixel
coverage by forest vegetation. The intermediate classi-
fied raster was then binarized using a threshold value of
50, thereby excluding pixels that did not belong to for-
ested areas. The resulting intermediate raster layer of
forest plantations, similar to that of agricultural lands,
was converted into a vector shapefile. However, the ras-
ter images obtained—and, consequently, the vector lay-
ers of agricultural lands and forest plantations —inevita-
bly contained residual areas corresponding to edge
zones in the original rasters, i.e., transitions between
white and black pixels. This led to the formation of nu-
merous narrow corridors along field or forest bounda-
ries, as well as the delineation of sparse tree clusters
that could generate irregular polygon geometries during
vector conversion. Such artifacts may result in geometry
errors such as zero-area polygons, holes within continu-
ous features, or isolated fragments. The results of the
vectorization of agricultural and forest land layers are il-
lustrated in Fig. 2:
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Fig. 2. Agricultural land layers: (a) — raster layer before processing, (b) — vector layer after processing; forest plantation
layers: (c) — raster layer before processing, (d) — vector layer after processing

From the analysis of the raster images, the following con-
clusions can be drawn regarding the spatial distribution of
the restrictive zones: forest areas are primarily concen-
trated in the northern regions of Ukraine, as well as in the
Carpathian Mountains, the Crimean Mountains, and along
river valleys, whereas agricultural lands, though present
throughout the entire territory of Ukraine, show in-
creased concentration in the eastern, southern, and cen-
tral regions. When combined, both layers form a relatively
uniform distribution of restricted areas for the placement

of solar power plants (SPP) across the overall study area.

Thus, all input layers were converted into vector shapefile
format. The resulting dataset of layers was then processed
using the Union and Dissolve operations in ArcGIS Pro [19]
to produce a single vector layer of restrictive areas (Fig. 3).
The layer of available areas for solar power plant (SPP) de-
ployment was obtained by performing the Symmetrical Dif-
ference operation in ArcGIS Pro [19] between the territory
of Ukraine’s administrative boundaries and the restrictive
areas layer (Fig. 4):

Fig. 3. Restrictive areas for the placement of solar power plants

in Ukraine

Fig. 4. Available plots for solar power plants in Ukraine
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Since the resulting vector layer of available areas contained
a large number of narrow transitions between polygons
and geometric errors, primarily expressed as isolated
residual micro-areas, such objects were deemed unsuitable
for the placement of solar power plants (SPPs). Therefore,
a vector layer cleaning process was carried out. Initially, the
layer was refined to remove narrow connections and
micro-areas by performing sequential erosion and dilation
operations. Specifically, a buffer zone of 40 meters with a
negative offset was first calculated from the external
boundaries of the vector layer, effectively eliminating
unwanted fragments. Then, from the newly created
intermediate layer, another buffer zone of 40 meters with
a positive offset was generated to restore the layer
boundaries. The chosen buffer width of 40 meters was
estimated based on the minimum feasible depth of a single
SPP row, allowing for the installation of auxiliary equipment
in addition to the photovoltaic panels themselves.

The resulting layer was also spatially segmented according
to the administrative divisions of Ukraine at various
hierarchical levels. Specifically, a grid overlay was
successively applied along the boundaries of administrative
regions (oblasts), districts (raions), and territorial
communities to enable localized territorial analysis at
multiple administrative scales. As a result, the candidate
areas were aggregated into integrated datasets within the
boundaries of each territorial community, district, and
administrative region of Ukraine (Fig. 5).

Thus, based on the spatial distribution presented in Figure
5, asummary of the available land area (in km?) suitable for
solar energy development was obtained for each

administrative region of Ukraine. The results illustrate the
geographical potential of solar energy both before and
after the post-processing of the vector layer representing
available territory.

Fig. 5. Map of theoretically available sites for the location of solar power plants according to the distribution by: (a)
administrative regions of Ukraine, (b) territorial communities

To create a test data sample for individual communities,
five territorial communities were selected from each of five
regions of Ukraine — Chernihiv, Kharkiv, Mykolaiv, Lviv,
and Cherkasy — as presented in Table 1:

Table 1. List of test territorial communities to determine
the theoretical potential of photovoltaics

No Territorial Community Region
1 | Bereznianska Chernihiv
2 | Horodnianska Chernihiv
3 | Ponornytska Chernihiv
4 | Sukhopolovianska Chernihiv
5 | Yablunivska Chernihiv
6 | Bezliudivska Kharkiv
7 | Dvorichanska Kharkiv
8 | Natalynska Kharkiv
9 | Novovodolazka Kharkiv
10 | Shevchenkivska Kharkiv
11 | Bashtanska Mykolaiv

No Territorial Community Region
12 | Bereznehuvatska Mykolaiv
13 | Halytsynivska Mykolaiv
14 | Mostivska Mykolaiv
15 | Vradiivska Mykolaiv
16 | Borynska Lviv

17 | Drohobytska Lviv

18 | Morshynska Lviv

19 | Sokalska Lviv

20 | Stryiska Lviv

21 | Babanska Cherkasy
22 | Chornobaivska Cherkasy
23 | Katerynopilska Cherkasy
24 | Shramkivska Cherkasy
25 | Zhashkivska Cherkasy

The spatial distribution of the selected communities across
the territory of Ukraine is presented below (Fig. 6), along
with their locations on the regional maps (Figs. 7-11).
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As a result, the values of areas available for the installation of solar power plants (SPPs) were obtained for the selected

territorial communities (Table 2).

Table 2. The value of areas available for the installation of solar power plants for selected territorial communities

No Territoria.l Commu- Territorial community area Av.ailable area for SPP Ava_ilable area for SPP
nity installation (km?) installation (%)
1 Bereznianska 352.5548432 123.7597414 35%
2 Horodnianska 1,187.566831 519.0755766 44%
3 Ponornytska 523.8603459 116.6252264 22%
4 Sukhopolovianska 894.9849508 219.2058624 24%
5 Yablunivska 283.0733307 52.48113866 19%
6 Bezliudivska 137.7176145 20.12493586 15%
7 Dvorichanska 1,111.570804 380.8299315 34%
8 Natalynska 502.4601864 141.6553759 28%
9 Novovodolazka 579.8273677 252.7712058 44%
10 | Shevchenkivska 977.4874451 273.5951647 28%
11 | Bashtanska 760.599375 77.12212057 10%
12 Bereznehuvatska 1,263.065334 170.4755188 13%
13 | Halytsynivska 285.3310131 53.06562873 19%
14 | Mostivska 428.7262527 20.80351684 5%
15 | Vradiivska 800.4100037 140.4392765 18%
16 | Borynska 639.4001415 153.9915605 24%
17 Drohobytska 421.5730617 153.3754488 36%
18 | Morshynska 121.5266996 38.40075856 32%
19 | Sokalska 676.5581559 104.8893553 16%
20 | Stryiska 551.9076237 140.894566 26%
21 | Babanska 275.4496744 20.50430102 7%
22 Chornobaivska 639.5702946 57.71067337 9%
23 | Katerynopilska 442.2097084 47.67012113 11%
24 | Shramkivska 421.0335885 89.34158354 21%
25 | Zhashkivska 726.3979819 42.09279464 6%

The values of available territory presented in the table,
however, do not represent the total theoretically accessible
area for the deployment of solar power plants (SPPs). This
is because the analysis of geographical potential does not
account for factors such as technical accessibility to the ex-
isting power distribution network, economic feasibility of
site development, or suitability in terms of the spatial dis-
tribution of annual solar radiation. Collectively, these fac-
tors significantly constrain the territory that is practically
suitable for SPP installation.

Procedure for Determining the Achievable Photovoltaic
Potential of Territorial Communities:

To calculate the area of photovoltaic modules (PVs) that
can be installed on a given land surface, it is necessary to
determine the coefficient of the ratio between the shaded
horizontal surface area and the area of installed PV mod-
ules (Table 3). Accordingly, the area of the installed PV
modaules is calculated as:

Sevm = k * Sav,

where Spym - the area of the installed photovoltaic modules,
k - the coefficient representing the ratio of the shaded hor-
izontal surface area to the area of the installed PV modules,

Sav - the land surface area available for the installation of
PV modules.

Table 3. Ratio of the area of the horizontal surface
shading to the area of the installed PV modules

No Coefficient of the Ratio of
Region Horizontal Surface Area to
the Area of Installed
Photovoltaic Modules (PVs)
1 | Vinnytsia 0.386931
2 | Volyn 0.371025
3 | Dnipropetrovsk 0.402424
4 | Donetsk 0.402424
5 | Zhytomyr 0.371025
6 | Zakarpattia 0.402424
7 | Zaporizhzhia 0.417529
8 | Ivano-Frankivsk 0.402424
9 | Kyiv 0.371025
10 | Kirovohrad 0.402424
11 | Lubansk 0.402424
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No Coefficient of the Ratio of Territorial Theoretically Achievable
Region Horizontal Surface Area to No Communit Power Capacity of Installed
g the Area of Installed y Photovoltaic Modules (MW)
Photovoltaic Modules (PVs) 22 | Chornobaivska | 4,454.454601
12 | Lviv 0.386931 23 | Katerynopilska | 3,764.304106
13 | Mykolaiv 0.43227 24 | Shramkivska 6,842.263287
14 | Odesa 0.43227 25 | Zhashkivska 3,372.792493
15 | Poltava 0.386931 ' ] _
16 | Rivne 0402424 Tq estlmate.the.th.eoretlcally achievable qnnyal photovol-
taic generation, it is necessary to use the indicators of the
17 | Sumy 0.371025 average annual electricity generation per 1 kW of installed
18 | Ternopil 0.386931 PV capacity for the regions of Ukraine to which the respec-
19 | Kharkiv 0371025 tive communities belong.
20 | Kherson 0.43227 The results are presented in Table 5.
21 | Khmelnytskyi 0.386931 Table 5. Indicators of average annual generation from 1
22 | Cherkasy 0.386931 kW of PV for regions of Ukraine
23 | Chernivtsi 0.402424 o Theoretically Achievable
N Territorial A |G ti
24 | Chernihiv 0.354679 ° Community “"“"“(M‘fv“he)'a ion
25 | AR of Crimea 0.460742
1 Bereznianska 9,985,497.753
Estimation of the thegretlcally achlevable. power outpljlt is ) Horodnianska 42,284.940.56
based on the assumption that the generation area required
for producing 1 kW of electricity using modern photovoltaic 3 Ponornytska 9,326,381.896
. : 2
modules (PVs) is approximately 5 m? (Table 4). 4 Sukhopolovianska 17,382,088.76
Table 4. Theoretically achievable power of installed PV 5 Yablunivska 4,352,387.403
systems
6 Bezliudivska 1,839,633.789
N Theoretically Achievable B
No czen:rr:t‘z:?tly Power Capacity of Installed 7 Dvorichanska 33,656,323.67
Photovoltaic Modules (MW) 8 | Natalynska 12,528,824.15
1 | Bereznianska 8,753.066053 9 | Novovodolazka 22,719,669.73
2 | Horodnianska 37,066.04186 10 | Shevchenkivska 24,373,609.37
3 | Ponornytska 8,175.299699 11 | Bashtanska 9,422,297.029
4 Sukhopolovian-
ska 15,236.75382 12 | Bereznehuvatska 20,340,892.03
5 | Yablunivska 3,815.206349 13 | Halytsynivska 6,715,887.399
6 Bezliudivska 1,532.900416 14 | Mostivska 2,655,528.147
7 Dvorichanska 28,044.59934 15 | Vradiivska 17,847,847.22
8 | Natalynska 10,439.81681 16 | Borynska 13,634,129.98
9 Novovodolazka 18,931.48048 17 | Drohobytska 13,484,002.14
10 | Shevchenkivska 20,309.64867 18 | Morshynska 3,455,135.064
11 | Bashtanska 6,575.683599 19 | Sokalska 9,617,641.325
12 | Bereznehuvatska | 14,195.61172 20 | Stryiska 12,749,207.85
13 | Halytsynivska 4,686.919812
21 | Babanska 1,834,562.786
14 | Mostivska 1,853.254342
- 22 | Chornobaivska 5,476,751.932
15 | Vradiivska 12,455.75212
16 | Borynska 11,875.3854 23 | Katerynopilska 4,628,211.898
17 | Drohobytska 11,744.62342 24 | Shramkivska 8,412,562.711
18 Morshynska 3,009.438171 25 Zhashkivska 4,146,848.37
19 | Sokalska 8,377.006641
20 | Stryiska 11.104.61445 Pe3ynbTytoui MOKasHWKKU TEOPETUYHO ,u,ocmmgro noTeHL,i-
any ¢oToeHepreTMKM Ans BUBpPaHUX TepUTOpiasbHUX FPo-
21 | Babanska 1,492.121014 Mag, YKpaiHu HaBeeHo B Tabn. 6.
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Table 6. Theoretically achievable potential of photovoltaics for selected territorial communities of Ukraine

No | Territorial Commu- | Theoretically Achiev- Theoretically Theoretically Achiev- Theoretically
nity able Area for the In- | Achievable Area of | able Power Capacity | Achievable An-
stallation of Photo- Installed Photovol- of Installed Photo- nual Generation
voltaic Modules taic Modules (km? voltaic Modules (MWh)
(km?) PV) (MWwW)
1 Bereznianska 123.7597414 43.76533 8,753.066053 9,985,497.753
2 | Horodnianska 519.0755766 185.3302 37,066.04186 42,284,940.56
3 | Ponornytska 116.6252264 40.8765 8,175.299699 9,326,381.896
4 | Sukhopolovianska 219.2058624 76.18377 15,236.75382 17,382,088.76
5 | Yablunivska 52.48113866 19.07603 3,815.206349 4,352,387.403
6 | Bezliudivska 20.12493586 7.664502 1,532.900416 1,839,633.789
7 | Dvorichanska 380.8299315 140.223 28,044.59934 33,656,323.67
8 | Natalynska 141.6553759 52.19908 10,439.81681 12,528,824.15
9 | Novovodolazka 252.7712058 94.6574 18,931.48048 22,719,669.73
10 | Shevchenkivska 273.5951647 101.5482 20,309.64867 24,373,609.37
11 | Bashtanska 77.12212057 32.87842 6,575.683599 9,422,297.029
12 | Bereznehuvatska 170.4755188 70.97806 14,195.61172 20,340,892.03
13 | Halytsynivska 53.06562873 23.4346 4,686.919812 6,715,887.399
14 | Mostivska 20.80351684 9.266272 1,853.254342 2,655,528.147
15 | Vradiivska 140.4392765 62.27876 12,455.75212 17,847,847.22
16 | Borynska 153.9915605 59.37693 11,875.3854 13,634,129.98
17 | Drohobytska 153.3754488 58.72312 11,744.62342 13,484,002.14
18 | Morshynska 38.40075856 15.04719 3,009.438171 3,455,135.964
19 | Sokalska 104.8893553 41.88503 8,377.006641 9,617,641.325
20 | Stryiska 140.894566 55.52307 11,104.61445 12,749,207.85
21 | Babanska 20.50430102 7.460605 1,492.121014 1,834,562.786
22 | Chornobaivska 57.71067337 22.27227 4,454.454601 5,476,751.932
23 | Katerynopilska 47.67012113 18.82152 3,764.304106 4,628,211.898
24 | Shramkivska 89.34158354 34.21132 6,842.263287 8,412,562.711
25 | Zhashkivska 42.09279464 16.86396 3,372.792493 4,146,848.37
Conclusions merged into a single vector layer, and a symmetric differ-

In the course of this study, current practices for determin-
ing the geographical potential of solar energy were ana-
lyzed, and the main restrictive zones for solar power plants
(SPP), as well as the criteria and conditions for applying
buffer zones to such areas, were identified. A set of open
data sources was determined for the formation of the input
dataset of restrictive areas. The input dataset of restrictive
areas included such land categories as agricultural lands,
forest plantations, water bodies, built-up areas, and envi-
ronmentally protected territories. The heterogeneous in-
put dataset, consisting of raster images and vector layers,
was converted into a unified format of vector layers. The
input raster layers for agricultural lands and forest planta-
tions were categorized using threshold values of 61 and 50,
respectively, within the range [0,100]. This process ex-
cluded areas not belonging to the designated land catego-
ries, after which vector layers were generated from the re-
sidual regions following filtering. The resulting collection of
vector layers representing restrictive areas was then

ence operation was performed with the administrative
boundaries of Ukraine, resulting in a final vector layer of ar-
eas available for solar power plant deployment.

The vector layer of available areas was filtered using a min-
imum area threshold of 0.15 hectares and refined to re-
move narrow corridors up to 40 meters wide. Subse-
quently, the processed territory was classified according to
the administrative division of Ukraine, encompassing ad-
ministrative regions (oblasts), districts (raions), and territo-
rial communities. Across the territory of Ukraine, the filter-
ing process revealed a 2% difference in the assessment of
geographical potential between the filtered and unfiltered
datasets of available areas. The application of geoinfor-
mation technologies made it possible to determine the ar-
eas suitable for the installation of solar power plants (SPP)
for the selected territorial communities.

As a result of the study, the theoretically achievable photo-
voltaic potential for the deployment of solar power plants
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(SPP) was determined for the designated areas of 25 se-
lected territorial communities, grouped by five communi-
ties from each of five regions of Ukraine, representing dif-
ferent geographical conditions.
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