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abstract

The paper describes and provides examples of the application of
the developed spatial dataset on the spread of invasive woody
plant species in the forests of Transcarpathia, Ukraine. The data-
set was developed based on forest inventory data using the open
source QGIS program, which performed digitisation of forest
plantation plans of permanent forest users and overlay analysis.
The created dataset contains 4212 records of the distribution of
the following invasive woody plant species: black locust (Robinia
pseudoacacia L.), northern red oak (Quercus rubra L.), ash maple
(Acer negundo L.), and brittle willow (Salix fragilis L.). The dataset
contains information on the location of forest plots, silvicultural
and taxonomic characteristics of stands with predominance and
participation of invasive woody plant species. The created spatial
dataset was used to study the distribution of invasive woody spe-
cies of black locust and northern red oak in Transcarpathia by
geobotanical and floristic zones. The results of the study showed
that the most favourable conditions for the distribution of black
locust are the area of beech-oak and oak-beech foothill forests of
the Volcanic Range of the Ukrainian Carpathians within Trans-
carpathia, as well as the Transcarpathian Plain forest area. Unlike
the artificially created northern red oak forests, the distribution
of the black locust in the study area is primarily due to its bio-
logical properties, specifics of environmental relationships and of
forestry in the past. Regarding the distribution of the northern
red oak, the results of using our spatial dataset show that such
forests have the largest portion in the areas of hornbeam-beech
and beech forests (39.4%) and in the forests of the Volcanic Ridge
(24.2%). The created spatial dataset can be used to study the distri-
bution of invasive woody plant species within the forest cover of
Transcarpathia. The spatial dataset can also be utilised as a source
of training samples for machine learning, which is involved in the
processing of satellite images to identify new habitats of invasive
woody plant species.
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3acTOCyBaHH: HA0OPY IPOCTOPOBUX AAHNUX [
MOHITOPUHIY iHBa3iHMX BUAIB lePeBHUX POCIIH
y micax 3akapmnartsa (YkpaiHa)

AHppiit Murans, Bacunp Poman

Pestome. Po6oTa MIiCTUTb XapaKTepUCTUKY i MPUKIAAN 3aCTOCYBaHHSA PO3pobIeHOTo Habopy IPOCTO-
POBUX JAaHMX IPO NOIIMPEHHS iHBa3iffHUX BUIB IEPEBHNUX POCINMH Ha BKPUTHUX JIiCOM 3eMJIAX TiCOBOTO
¢doupy 3akapmarts. Habip gaHux po3pobnin Ha OCHOBI ZaHUX IHBEHTApM3alliil /IiciB i3 3aCTOCYBaHHIM
Bigkpuroi nporpamu QGIS, B sKilt BUKOHyBanu omeparii i3 onudpyBaHHs [1aHIB MTiCOBUX HacapKeHb
IIOCTIMIHYUX JTICOKOPUCTYBAYiB Ta OBepeliHOro aHajisy. CTBopeHmit Habip BaHUX MicTUTDb 4212 3anucis
HOLIMPEHHsI TAKVX IHBa31ilHUX BUJIB AepeBHMX pocauH: Robinia pseudoacacia L., Quercus rubra L., Acer
negundo L. Ta Salix fragilis L. Habip gaHuX MicTUTb BifOMOCTI I1J0f{0 MiCLIe3HaXOM>KeHH TICOBUX AiTSHOK,
TiCiBHMYO-TaKCcaliliHOI XapaKTepUCTHUKN [epeBOCTaHIB 3 epeBa)KaHHAM Ta 3a YJacTi iHBasiliHUX BUJIIB
fepeBHUX pocanH. CTBOpeHnmit Habip IPOCTOPOBUX FAHNX BUKOPYUCTA/IN JI/IsSI BUBYEHHSI HOLIVPEHHS iHBa-
31I{HIX JepeBHMX BUAIB POOiHil 3BMUaiiHOI Ta fy6a 4epBOHOTO Ha TepUTOpii 3aKapraTTs 3a re000TaHIYHIM
Ta QIOPUCTUYHUM pajiOHyBaHHAMM. Pe3yn1bTaTy JOCTIIKEeHH: IOKa3aly, 10 HalOUIbII CIPUATINBUMMA
yMOBaMU MOLIVPEHH:A poOiHii 3BU4ailHO] € pajioH 6ykoBO-Ay00BMX i 1y60BO-0YKOBUX IepeAripchbKuX /iciB
BynkaniuHoro xpe6Ta Ykpaincbkux KapmaT B Mexxax 3akapharTsi Ta yMOBU PailOHY JicCiB 3aKapIaTchbKoi
piBHuHM. Ha BigMiHy Bif fy6a 4epBOHOrO, JTiCK AKOIO CTBOPEHI IITYYHO, IOLIMPEeHHA poObiHii 3BMYaii-
HOI Ha TepPUTOPIii JOC/i/>KeHb HacaMIIlepes, 3yMOBJIEHO il 6i0/IOTIYHMMY BIACTUBOCTAMI, OCOOMMBOCTAMU
€KOJIOTIYHOI IPUYPOUYEHOCTI Ta crielindikow BeIeHHs MiCOBOr0 rOCHofapcTBa y Mmunynomy. lllogo mommm-
peHH: 1y0a YepBOHOTO, Pe3y/IbTaTy BUKOPUCTAHHSA HAIIOTO HAOOPy IPOCTOPOBYUX AAHUX IOKA3yIOTh, 1[0
TaKi JIicK MAIOTh HAMOUIBIIY IJIOILY V pailoHax rpaboBo-OyKOBUX i OYKOBUX AyOPMHUIIBKO-CBA/IABCHKIX
niciB (39,4%) Ta B micax pariony Bynkaniunmx Kapmar (24,2%). CrBopeHnit Habip IpocTOpOBUX HaHMX
MO>Ke BUKOPUCTOBYBATUCH [JIA NOCTi/I)KeHHA MOINpPEeHHs iHBa3ifiHNX BUJiB lepeBHUX POC/INH Ha 3eM/IAX
micoBoro GpoHAy 3akaprartsa. Habip mpocTopoBMX HaHMX TaKOX MOXKe BUKOPUCTOBYBATUCDH SAK JIKEpPeIo
HAaBYAJIbHMX BUOIPOK [/ MAIIMHHOTO HaBYAHHS, sIKi 3akissHI B 06poOI[i CYNyTHMKOBMX 3HIMKIB Ha IIpex-
MeT BMABJIEHHA HOBUX MiCIlb OCelleHb iHBa3iffHMX IepeBHNX BUJiB POCTIUH.

Knio4goBi cnoBa: Habip mpoctopoBux manux, I'IC, iHBasiitHi Buan pocinH, 3akapnarts, Robinia pseudo-
acacia, Quercus rubra.
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Yxropog, 88000; Email: andriy.myhal@uzhnu.edu.ua; orcid: https://orcid.org/0000-0002-6319-1516

Bcryn

IIpoTAroM OCTaHHIX JECATUIITh aHTPOIIOTEHHA iA/NbHICTD i 3MiHM K/IiMaTy IPU3BOJATD IO pi3-
HOMaHITHUX TpaHCPOPMALIiil IPUPOFHMX eKOCUCTEM, BHACTIOK YOTO y HUX BilOYBaIOThCS IIPOLeCH
36igHenHs ta gerpamauii [Didukh ef al. 2016; Csiszar et al. 2020]. Ockinbkn Ha TepuTopii 3akapmar-
TS Hait61/1b11Ii IO 3a/IMaIOTh JIiCOBi eKOCUCTeMM, KOTPi, 30KpeMa, BilirpatoTh 3HAYHY POTIb y Gop-
MyBaHHi Ta crabinizanii rigponoriynoro 6anancy B cucremi Kapmat, 36epesxeHHs i BifTBOpeHHS 1X
IPUPORHOTO CTaHy Ta 6iOPi3HOMAHITHOCTI, @ TAKOX 3abe31e4eHHs iX cTabiIbHOCTI Ta BiTBOpEHHS
€ Iy>Ke BOXMMBYMMY 3aBiaHHsAMI. Cepiio3Hy 3arposy misi GyHKI[IOHYBaHHS, CKIaAy i cTabimpHOCTI
TCOBUX €KOCHCTEM CTaHOBUTDH YKOPiHEHHA B HMX BUJIIB aJJBEHTUMBHMX J€PEBHUX POCIUH 3 BUCO-
KM iHBa3illHUM NOTeHIia/loM. Buan afiBeHTMBHUX POC/INH 3a0PYAHIOIOTh TeHOPOH], aOOpUTEHHOT
¢dmopu, CipysOTh MOCTA0IEHHIO 1 30HAIBHUX PYUC Ta 3MEHIIEHHIO MPOJYKTUBHOCTI POCITHHOTO
nokpuBy [Protopopova et al. 2003]. ButpaTtn Ha BifiIkogyBaHHS 30MTKiB, CIpUYMHEHNX 6iomoriv-
HUMM iHBa3issMM, MOXKYTb OyTU Ha MOPAMOK BUIVIMM, HiXK BUTPATH Ha YIIPaBIiHChKI il (MeHemx-
MEHT) CTOCOBHO 1MX iHBasiit [Diagne et al. 2021]. [l BupilueHHs npo6ieMy HETaTUBHOTO BIIVBY
iHBa3iliHNUX [lepeBHMUX POC/INH Ta 3abe3nedyeHHs i1 iHpOPMaLiIHOrO CYIpOBOAY BiAIIOBiJHOTO MO-
HITOPMHTIY HeOOXi/JHOIO € iHBeHTapu3allis iHBa3iiiHIX JlepeBHUX POC/IMH Ta JIiCOCTaHIB 3 iX y4acTIo.

Ha cporopHimmHiit jeHb y 6araTbox pO3BMHEHMX KpalHaX CBIiTy aKTya/JbHMMM Ta HMEePCHEKTUB-
HUMM € HigXO0AM 10 aKyMy/Anii pisHoMaHiTHOI iHpopMamii At ciprAHHA po3BUTKY iHOpMaili-
HVIX TeXHOJIOT1i1, CIII/IbHOTO IOIIYKY pillleHb Ta IIBUAKOTO pearyBaHHs Ha HOBI I7106a/IbHi BUK/IMKIA.
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IITo cTocyeTbcs pOCTMHHMX iHBasilt, Hapasi y cBiTi QyHKLiOHYOTD I106anbHi 6asu gaHux «Global
Register of Introduced and Invasive Species» [Pagad et al. 2018] Ta «The Global Invasive Species
Database (GISD)» [Poorter et al. 2005], siki MarOTh BUIJIS, KOHTPOTBHMX CIVCKIB iHBa3iltHUX BU[iB
B po3pisi KpaiH cBiTy. Ha Hamy fymMKy, 111 Kpalloro BUBYE€HHA CaMOTO IPOLeCy iHBasii B oMy,
a00 KOHKpeTHUX 0i0OTiYHNX BU/iB, IPAKTUYHillle BUKOPUCTOBYBAT! IPOCTOPOBY MOJE/Nb JAHNUX.
HesBakarounu Ha JOCUTb BeTMKMIT OOCAT TOKATbHUX HAOOPIB IPOCTOPOBUX JAHMX, Y IePEBAKHIl
6inpIIOCTi 11i HAOOPY HAHUX MICTATb HAKOMMYEHY iH(OpMaIliio Ipo TPAIUIAHHSA, HAIIPUKIIAJ], OKpe-
MIX OCOOVH BUAY POCTIMH, sIKe IIpefiCTaB/IeHe TOUYKO Ha Mari. Ha mpaxTuii kpaiiie ysBlIeHHs PO
NIOIIVPEHHA POCINH JIa€ 3aCTOCYBaHHA iHTepnpeTalii IPOCTOPOBUX NAHUX y BUITIAJI IOJITOHIB,
AKe BioOpaxkae po3MillleHHA CYKyITHOCTel 0COOVMH IeBHOTO BUJY Ha 3eMHiil moBepxHi. [Tozi6Hi
TOCTiKeHHs 3xilicHeHi B YropuuHi [Visztra et al. 2023], e BuB4Yanu 3aCTOCYBaHHS TOYKOBUX Ta
IIOJIITOHA/IPHUX JJAHMX MOHITOPMHIY iHBa3iliHMX BUMIB JepEeBHUX POCINH JI/I1 BUSHAYEHHA BIUIUBY
TiIpOIOTiYHMX, IPYHTOBMX Ta KIIMaTUYHMX YMHHMKIB Ha POC/IMHHI iHBa3il.

Hapasi, Hait6ip1mmM Ha6OpOM IPOCTOPOBUX JAHUX iHBA3iHUX BUJIB POCIMH € MOTIrOHA/b-
Hutt Habip mpocroposux ganux «Current Invasive Plants», omy6nikosannit JlicoBoro cry>x60r0 CIIA
[Current ... 2022], axuit MicTuTb moHax 875 Trcsad 3anucis. [loxi6Hi gani HalyacTille BUKOPUCTOBY-
I0TBCS JU/IS MALIVHHOTO HABYaHHSA, 3aBJAHHAM AKOTO € 00po6Ka CyIy THUKOBMX 3HIMKIB Ha ITpefiMeT
AVHAMIKM IUTOLIi BKPUTTSA HOCTIPKYBaHNX BUAIB 110 TePUTOPIl, BUBYEHHS IIPOXOKEHH iX (eHo-
noriyHNx ¢as Ta BIUIMBY pi3HOMAaHITHUX YMHHUKIB Ha CTaH iHBasiltHOI pocmmuHOCTI [Pasha ef al.
2014; César de Sa et al. 2017; Martin-Gallego et al. 2020]. OcTaHHi JOCTi/KEHHS ITOKAa3yIOTh, IO
BCe YacTillle NPAaKTUKYETbCA BUBYEHHA INPOLECIB iHBa3il lepeBHUX BUJIB POCIMH 3a JOIIOMOTIO0
CYNyTHMKOBMX 3HIMKiB 3 BUKOPUCTAHHAM METO/IiB MAallMHHOI'O HaBYaHHS, Jie IIOIiIrOHAa/IbHI apu,
BUCTYIIAIOTH Y PO/ HaB4anbHMUX Bubipok [Labonté 2020; Crisigiovanni 2021].

TakuM 4MHOM, METO0 HAIINX HOCII/KEHb € PO3po0OKa i 3acTOCyBaHHs 6araToyHKI[iOHaTbHOTO
HabOpy NPOCTOPOBUX JIAHVX J/IS BUBYCHHA IOLIMPEHHA iHBa3iifHNX BUJIB JepeBHUX POCIMH Ha
3eMJLAX JIicOBOTO (OHTY.

Marepianu Ta MeTOIM

CTBOpeHHA HabOPy IPOCTOPOBMX JAHUX IIPO TIOLIMPEHHSA iHBa3iHNX BUJIB IepeBHUX POCINH
BUKOHYBAJIV 32 JOIIOMOTO0 TaKOTO IIPOrpaMHoOro 3abesnedenHa: QGIS — mpu po6ori 3 mpocTopo-
BOIO Ta aTpuOyTMBHOI iHOopMaieo, Access, Excel, Word — nipy 06po611i Ta CTpyKTypu3ariii faHux.
BekTOpHI Iapy MeX TaKcaliilHuX BUJiIIB CTBOPEHO Ha OCHOBI oM poBaHMX IIaHIB JIiCOBMX Ha-
CaJKeHb, IPUB’A3KY AKUX BUKOHYBamu fo [Ty6niunoi kagacTpoBoi kaptn Ykpainu B npoekuii WGS
84/Pseudo-Mercator (ESPG: 3857).

Jl/11 HanlOBHEHHA BEKTOPHMX LIApiB aTpuOYTUBHOI iH(OpMallie0 BUKOPUCTOBYBAIICHh MaTepi-
a/IM OCTAaHHBOTO 6a30BOTO JIICOBNOPAAKYBAHHS /1iCOBOrO GOHAY IMOCTINHNUX JIICOKOPUCTYBAUiB AKi
HifATIOpAAKOBaHi Jlep>KaBHOMY areHTCTBY JIiICOBUX PeCypcCiB YKpaiHM: IIaHM JiCOBMX HacaJpKeHb
(2011 pik), Takcaniini omucu (2011, 2021 pokn), moBupinpHa 6asa ganux «/licopmit pony Ykpainm»
(2011 pik). [Tnanu micoBUX HacapKeHb, SKi € OCHOBOIO IIPOCTOPOBUX JIJaHNX, 3aBaHTAKEHO i3 0di-
nirtHoro Be6-caity BO «Ykpprep)x/ticIipoeKkT», AKi Ha yac CTBOpeHHs HabOpY JaHVUX 3HAXOJMINCDH
y BifKpuTOMYy locTymi. TakoxX, 3ayBaXkKIMO, 1IJ0 Ha ONPMJIIOJHEHMX IIJIaHAX JIiCOBMX HacaJl>)KeHb He
BifloOpakeHO 3MiHM IITOL] /1icCOBOTO (POHAY IOCTINHYUX JIiICOKOPUCTYBAUiB y pe3y/IbTaTi HEOLHOpa-
30BMX peopraHisallill y raaysi 1icoBoro rocrnogapcrba. TakuM 4MHOM, HalllUM HOCTIIPKEHHAM He
OXOIIIEHO /1icoBUI (POHJ TaKMX IMOCTIMHUX JIICOKOPUCTYBaYiB (Ha3BM KOPUCTYBadiB HABOJATHCS 3a
nepiof Ko IMpoBefieHHA pedopMM 3 YKPYITHEHH JIiCOrOCIOlapChbKMX MifnpueMcTB): KapmaTcpkuin
6ioc<bepHM17[ sanosigHuk, HIIII «Cunesup», HIIII «Yxancpknit», JI1 «Ipmascbke JII», JInmyan-
CbKe HaBYa/IbHO-BUPOOHMYE JIICHUIITBO, TeEPUTOPIi KOMUIIHIX nicoarponignpueMcts (MykadiBcbke,
ITepeunHcpke, CBanABCHKE Ta iH.) 1 YKropoycbke BilicbKOBe JIICHUIITBO, HA TEPUTOPII AKMX 3POCTAE
3HaYHa YaCTVHA JIICOBMX HACa/KeHb 3 IepeBaKaHHAM poO6iHil 3BUuaiiHOl Ta Jy6a 4epBOHOTO.
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Haseneni Bumie mxepena inpopmalii € BamigHMMM i MOXXYTb BUKOPUCTOBYBAaTUCH IIPU 37iii-
CHEHHI creljiaTbHUX JOCTiKEHb J1iCOBOTO POCIMHHOIO IIOKPUBY. Oco6mmBo 11e CTOCYETHCS TAKMUX
MIOKA3HMKIB fAK CKJIaJ| JIICOBUX HacaJl>KeHb, CEPEMIHill BiK, BifJHOCHA IIOBHOTA, OCKI/IbKI OTPUMaHHA
TaKUX JAHUX i IX TOUHICTb perTaMeHTOBaHa YMHHUMM iHCTPYKTMBHO-MeTOLMYHNMY MaTepiamamn’.

ATpubyTHUBHI HaHi i1 BEeKTOPHMX LIapiB (opMyBamu B OKpeMMX TAOMMUIIAX 32 JTOMOMOIOIO
CKB][] Access. OckibKy BUHUK/Ia TOTpeba B 06’ €fHAHHI TaHUX MK OKpeMUMU TaOMULISIMIU, IS
KOXKHOI 3 HUX Oy/IM CTBOpeHi NepBUHHI K04, AKi MiCTU/IN [aHi Ipo Micorocrofapcbke MifIpreM-
CTBO, JIICHUIITBO, HOMepU KBapTany Ta Buiny. [lepBMHHMIT K/TI0Y sIB/IsI€ COOOI0 YHIKaIbHE YNCIOBE
3HA4YeHHsI, pO3paxoBaHe [Is KO>KHOTO 3aINCY 3a TAKO GpOpMYIIOL0:

Pyay = (LG - 1000000) + (FR - 100000) + (KV - 1000) + VD, (1)

ne: Py,, — mepsuHHMIT Kmiod; LG — morne, 1m0 MiCTUTD mm¢p MiCOrocnofapCchbKOro MigmpueM-
ctBa; FR — HOMep MicHMIITBA y CTPYKTYPi MiCOrOCIOAapChKOro MmifgmpueMcTsa; KV — nomep
KBaprany; VD — HoMep Bupiny.

[ITo6 mposeMOHCTPYBaTH 3aCTOCYBaHHA CTBOPEHOrO HabOpy AaHUX, OY/I0 HOCIi/KEHO MOIIN-
PEHH:I JIiCIB 3 IepeBakKaHHsM Ta 32 y4acTio Y cKnafi Robinia pseudoacacia L. ta Quercus rubra L. 3a
reo6otaniunuM [Holubets 2003] ta ¢pnopuctuunnm [Chopyk 1969] paitonyBaHHAM YKpaiHCBKUX
Kapmar y Mmexxax 3axaprnaTcbkoi o6macti. [l poro okpemo ornudpysany KapTy-cxemy reob6oTaHiy-
HOTO Ta (pIopUCTUYHOTO pailoHyBaHb YkpaiHchbkux Kaprmat, i BUKOPUCTOBYIOUM aITOPUTM «IIPUES-
HaTy aTpuOyT 3a MicCIjeM po3TallyBaHH;I» BCTAHOB/IIOBA/IN IIPUYPOYEHICTh KOXKHOI JTICOBOI AiSHKY
Jio TeBHOTO paitoHy. Takoxx MOXKHa BuKopucToByBaryu anroputm «Overlap analysis» [QGIS 2024],
AKMIT focTynHui y 6i6mioreni QGIS.

CrBopeHuit Habip faHUX MicTUTh iHpOpMaIlito Ipo iHBas3iliHi BUAY JepeBHNUX POCINH BHECEHI
o ITepeniky iHBasiitHMX BUAIB pocaVH B 3akapnarchkiit oomacri [List ... 2017; Shevera et al. 2017].
BuxtoyeHHAM € 1y6 4epBOHMIL, AKMIT He BXOAUTD JI0 3TafJaHOTO BUILE IIEePeIiKy, ajle Ha AYMKY pARY
IOCTITHMKIB Ma€ CTAaTyc IOTeHIiHOro arpecopa [Zavialova 2017; Protopopova & Shevera 2019;
Hayda et al. 2022; Kucher et al. 2023].

Pesynbratn

ITpencraBnenHuit Habip JaHUX CKIAZAETHCS 3 OKPEMUX BEKTOPHMX ILIAPIB ISl TAKUX BUAIB Jie-
peBHUX poc/uH: pobinis sBuyaitta (R. pseudoacacia), 5y6 uepBoumuit (Q. rubra), KjieH sCEHONMUCTUI
(Acer negundo L.) Ta Bep6a nmamka (Salix fragilis L.). BexTopHi mapy gOCTyIHi 3a BOMa TUIIAMMK
reoMeTpil: OMiroHaIbHi Ta TOYKOBI (LIeHTpoiny Mo/iroHiB) 06’ektu. [lepesnik aTpuOyTMBHUX JaHUX
BEKTOPHMX IIapiB HaBeleHO y Tabmi 1.

Tabnuys 1. CTpyKTypa JaHUX BEKTOPHIX LIapiB
Table 1. Data structure of vector layers

Ne Haspamona Omnuc nons Op. Ne  Haspa nmons Onuc nons Op.
1 CODE_ID PospaxyHKoBuii iHeKC Ha OCHOBI 10 NAME_UKR  TakcoH (ykp.)
manyx nonis LG, FR, KV, VD 11 NAME_LAT  Takcos (mar.)
2 LG [Mndp nicorocrogapcbKoro 12 FRACTION VYyacTp y ckmapi %
HifIIPUEMCTBA 13 AGE CepenHili Bik poKn
3 NAME_LG Hassa micorocnopmapcbKoro 14 H CepenHa Bucora M
HiPYEMCTBA 15 D CepepHiit fiameTp ™
4 FR (forestry) IIudp nicuuirsa 16 P BifHOCHa TOBHOTa
5 NAME_FR  Haspa nicHunrba 17 TL Inpexc Tumny micy
6 KV Howmep xBapramy 18 ELEVATION  Bmucota Haj piBHEM MOps M
7 VD Howmep Bupiny 19 EXPOSITION  Excnosuuis cxmry
8 AREA [Tnoma ra 20 SLOPE Kpyrusna cxuny rpaj
9 COMPOSIT Cknapg HacamKeHHS 21 TAXYEAR Pik Takcarii POKu

! THCTPYKTMBHO-MeTOAMYHI BKa3iBKM 3 BefleHH: TiCOBIOPANKYBaHHA. Ipminb, 2022. URL
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Ak 6a4ymmo, Ha6ip TaHMX MicTuTh 21 mosne. KoxkeH yHiKanbHMIT 3anuc BifiIOBiflae KOHKPETHO-
MY TaKCalilfHOMY BUAiTY i MicTUTD iH(OpMaliio 00 OpraHisaluiifHO-TOCIIOZAPCHKOTO MOMTOXKEH-
Hs JTiCOBOI J/IIHKM B CTPYKTYPi micoBoro ¢ouay obmacti (icrocn, mcHUIITBO, KBapTasl, BUILI), a
TAaKOX MleAKi MiCiBHMYO-TaKCalliliHi IIOKa3HMKM JIiCOBMX HacaJpKEeHb, y CKIaZi AKMX JOCTiKyBaHi
BUJIY JOMIHYIOTh 200 BUCTYNAIOTh y POJIi JOMILIKI: CKJIafi HACA/PKEHH, Y9acThb y CK/Iafi, TUII JICY,
cepeniHi BiK, Biucora Ta fiamerp. Habip faHMX TakoXX MICTUTD BiTOMOCTI I[OJO JiesiKuX oporpadid-
HIUX YMHHMKIB — BJMCOTA HaJl piBHEM MODs, €KCIIO3MLis Ta KPYyTU3HA CXWUy. [I/1d KOXKHOTO 3aIncy
6yno ctBopeno nepsunHmit K04 (CODE_ID), saxuit po3paxoBaHuit Ha OCHOBI mdpis sicorocrmo-
[ApChKMX MIANPUEMCTB Ta JIICHUILITB, HOMepiB KBapTaly Ta Buainy. Taki kmoui, 3a moTpe6u, J03BO-
JISIIOTH 3MIHIOBATM CTPYKTYPY HabOpy JaHUX, JOTOBHIOKYM J10T0 HOBOW iHopMaljiero. PparmeHT
aTpuOyTHMBHUX faHuX y cepenonuili QGIS so6pakeHo Ha puc. 1.

3arajioM Habip gaHMX MICTUTDH iH(pOpPMaILi0 PO MPOCTOPOBE PO3MIll]eHHS JTCiB 3 MepeBaXKaH-
HAM 260 y AKOCTI JOMILIIKY Y CKJIafii AepeBOCTany: pobiHii 3Bu4aitHoi — 1505 TakcaliliHuX BUAIIIB,
ny6a yepBoHOro — 1257 BUAiNiB, K/IeHa siceHomucToro — 130 BupiniB, Bep6u mamkoi — 1320 Bupi-
niB (puc. 2).

() Robinia pseudoacacia — Features Total: 1505, Filtered: 1505, Selected: 0 = X
] BENRYEDD BE B

CODE_ID LG NAME_LG R NAME_FR KV VD AREA COMPOSIIE NAME_UKR NAME_LAI FRACIION ¥
58 13217003100029 13217002 Ar “BENNKOG... 9 BepxHLOROAAM... 20 29 1.2 10AKE Pobiwin zentiaiina Robinia pseudoacacia L. 10
59 13217003230039 13217002 AM “BENKOE... 9 BepxHLOBOASH... 33(39 13 10AKE Pobinis zenuaiina Robinia pseudoacacia L. 10
60 13217005710014 13217005 AN "A0BXAH 6 3ararcuie 1 14 03 10AKE Pobinis 2euuaiina Robinia pseudoacacia L. 10
61 13217005710045 13217005 /N “ORXAH 6 3aratchke 1 45 06 10AKR Pobivin 2puuaiina Robinia pseudoacacia | 10
62 13217005750001 13217005 AM "A0BXAH... 6 3ararcbke 151 1.6 10AKb Pobiis 3suuaiina Robinia pseudoacacia L. 10
63 13217005690009 13217005 AN "A0BXAH... 6 3aratcbke 99 09 10AKb PobiHis 3enuaiina Robinia pseudoacacia L. 10
64 13217005850016 13217005 AN "[A0BXAH... 6 3ararcbke 25 16 4,3 10AKb PobiHis 3Buuaiina Robinia pseudoacacia L. 10
65 13217009760017 13217009 AN "MYKAUYIB... 5 Mykauiecbke 26 17 4,2 10AKb PobiHis 3Bnuaiina Robinia pseudoacacia L. 10
66 13217009600006 13217009 AN "MYKAUYIB... 5 Mykauiecbke 10 6 1.0 10AKb PobiHis 3snuaiina Robinia pseudoacacia L. 10
67 13217009740002 13217009 AN "MYKAUYIB... 5 Mykauigcbke 24 2 14 10AKb PobiHis 3snuaiina Robinia pseudoacacia L. 10
68 13217009770006 13217009 AN "MYKAUYIB... 5 Mykauiecbke 27 6 1,0 10AKb PobiHis 3enuaiina Robinia pseudoacacia L. 10
69 13217009880028 13217009 AN "MYKAUYIB... 5 Mykauigcbke 38 28 03 10AKb PobiHis 3Bnuaiina Robinia pseudoacacia L. 10
70 13217012610013 13217012 AN “CBANABC... 4 Ceansecbke 21 13 07 10AKb Pobiis 3snuaiina Robinia pseudoacacia L. 10
7 13217013640036 13217013 AN "YXTOPOL... 3 AuTanoselibke 34 36 038 10AKb Pobinis 3uuaiina Robinia pseudoacacia L. 10
12 1321/013860023 1321/013 [ "YXIOPOL... 3 AnTanoselibke 5 23 21 10AKb Pobinis 3suyaiina Robinia pseudoacacia L. 10
73 13217013870014 13217013 AN "YXrOPOA... 3 AnTanoseuiske 57 14 87 10AKB PoGiHis 3Bu4aiHa Robinia pseudoacacia L. 10
74 13217013860012 13217013 AN "YXIOPOA... 3 AnTanoselibke 56 12 3,4 10AKB PoGiHis 3euyaiiHa Robinia pseudoacacia L. 10
75 13217013880003 13217013 AN "YXIOPOA... 3 AnTanoseuske 58 3 45 10AKb PoGiHis 3enuaiiHa Robinia pseudoacacia L. 10
13217013 AN "YXIOPOA... 3 Anianoseuske 58 4 59 10AKb PoGiin sBnuaina Robinia pseudoacacia L. 10

76 13217013880004
4

=] Mokazarueci ob'exth .

Puc. 1. ®parmenT arprbyTnBHUX faHKX V cepenoBui QGIS.
Fig. 1. Fragment of attribute data in QGIS environment.

Puc. 2. Ilpuxnan ¢orodikcanii Robinia pseudoacacia (a) ta Quercus rubra (b) Ha focmimpKyBaHux RiNgHKaX
(Ykropopcbke JTiCHUIITBO).

Fig. 2. An example of photographic recordings of Robinia pseudoacacia (a) and Quercus rubra (b) in the study
areas (Uzhhorodske forestry).
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YMOBHi NO3HA4YEHHS:

T 71 Mexi 3akapnatcbkoi o6nacTi
2] Mexi reo6oTaHiuHmx paiioHis
© MicueposTalysaHHs PobiHii 3B1yaiiHol
( Robinia pseudoacacia L.)

> -
& ogey ;‘ 3\ YMOBHi NO3HauEHHS!:
‘~" 8 ,.\ . e & iy ™71 Mexi 3akapnatcbkoi o6nacri
\\‘ - .‘. \4” " . ~ .
o) o \ S ee g TN [ Mexi reooTaHiuHux parioHis

e MicueposTalysaHHs [ly6a 4epBoHOro
(Quercus rubra L.)

Puc 3. IIpocropose posMilenHs Robinia pseudoacacia (a) Ta Quercus rubra (b) y nicax 3akapnarts 3a reo-
60TaHIYHIM PalfOHYBaHHSIM.

Fig. 3. Spatial distribution of Robinia pseudoacacia (a) and Quercus rubra (b) in the forests of Transcarpathia
by geobotanical zones.

Homepu reo6oTaniynmx paiioniB: 1 — paiioH 6ykoBo-7Ty6oBuX i y60Bo-0ykoBuX /1iciB BynkaniuHOro Xpe6Ta, 2 — paiioH
Iy60BO-0YKOBUX i 6yKOBO-Ay60BIX TiciB XycTChKO-COMOTBUHCBKOI YIOTOBUHM, 6 — PaiiOH SINIIEeBO-OYKOBMX BEPXHBO-
YXKOIIbKMUX JIiCiB, 7 — paiioH rpaboBo-0YKOBUX i OYKOBUX AYOPUHMIIBKO-CBAIABCDKUX JIiCiB, 8 — pailoH 6yKOBUX JIiciB
miBeHHOro Meracxity [ToTOHMHCHKOTO XpeOTa, 12 — palfoH cMepeKoBO-0YKOBO-sAMULIEBUX i CMepeKOBO-OYKOBUX 3aKap-
IIATCHKYIX JIiCiB 3 migpaitoHamu: 12a — MixripcbkuM i 126 — PaxiBcbknm, 13 — paiioH cMepeKOBYX TOPraHChKUX JICIB 3
migpaiionaMu: 13a — AnnIeBO-0yKOBO-CMePEKOBUX TOPraHChKUX JICIB, 136 — cMepeKOBMX BOLOAIIbHO-TOPTaHCHKIX Jli-
CiB, 14 — pajiioH CMePeKOBMX YOPHOTipCbKO-MapMapOLIChKIX JIiCiB 3 mifjpaionamu: 14a — 6yKOBO-A/INIIeBO-CMEPEKOBUX
BePXHbOTHUCHKIX JICIiB, 146 — s/INIeBO-0YKOBO-CMEPEKOBIX BOPOXTAHCHKO-ITY TU/IbCHKIX JIICiB, 15 — pajioH HU3bKOTIp-
HIX ITOJIOHMH, 182 — YopHoripchKo-IpMHABCHKMII NifIpaiioH pailoOHy CTAHKMX ipCbKOCOCHNH Y IIO€IHAHHI 3 IylleKieBHM-
KaMIl, POTOeH[POHHIKAMM, CYOaIbIiICbKIMI Ta a/IbIIICEKIMY TyKaMI YOPHOTiPChKO-MapMapOILIChKOTO BIICOKOTIp 5.
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Sk mpukIan HaBOAVMMO pe3yIbTaT aHA/Ii3y MOLIMPEeHHs Y Jticax poObiHii 3BuyaiHol Ta Ky6a yep-
BOHOTO 32 JIOIIOMOT0I0 CTBOPEHOro Habopy maHux. 3a gornomoro QGIS 6yno ctBopeHO KapTu Ho-
HIMPEHHSA JOCTI/PKYBAaHUX BUJIIB I€PEBHMX POCIMH Y Jlicax 3aKapnaTTsd 3 BUKOPMCTAHHAM HIApiB
«JeoboTaHiuHe parioHyBaHH:A YKpaiHcbkux Kapmar» (puc. 3) ta « DnopucTiyse paitoHyBaHHA YKpa-
incpkux Kapmat» (puc. 4). [lna kpaioi Bisyaisaiii BUKOPUCTOBYBa/IM LIap LEHTPOIfAiB, chopMoBa-
HUI 3 IOJIITOHA/IBHOTO 1Iapy. 3BefleHi jaHi 11070 MoLIpeHHs pobiHil 3BMYaiiHOI Ta y6a 4epBOHOTO
y /icax 3aKapIaTTs HaBeJeHo Ha pIucC. 5.

™71 Mesxi 3axapnarchkoi o6macti
[ Mexi dnopuctrunmx paitonis
Brpurrsa, %

Jo1-5

J5-10

Bl 10-15

Bl 15-20

TTnouia rexcarona

9,5 KB.KM

T Mexi 3akapriaTcbKoi o6macTi
[] Mexi dnopuctiunmx paitonis
Bxpurra, %

1o1-5

5-10

B 10-15

Hl 15-20

IInoma rekcarona = 9,5 KB.KM

YopHoropal

Puc. 4. IIpocropose posmimenust Robinia pseudoacacia (a) ta Quercus rubra (b) y nicax 3akapmarts 3a ¢io-
PUCTUYHNUM PajlOHYBaHHSM.

Fig. 4. Spatial distribution of Robinia pseudoacacia (a) and Quercus rubra (b) in the forests of Transcarpathia
by floristic zones.
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50 - Puc. 5. 3Beneni maHi oo IOIIN-
) eHHs1 Robinia pseudoacacia (niBo-
E R pseudoacacia py4) ta Quercus rubra (mpaBopy4)
40 1 - ] Q. rubra y iicax 3akapmarTA (3a IUIOLIEIO).
] Bicp abcrpnc — mpocTopoBi oguHM-
i: Zak — 3akaprarcbka piBHUHA (3a
bropucTUYHNM  PAlOHYBaHHSM),
1-12 — reo6oTaHiYHi paitloHN SIK Ha
_ puc. 3; Bicb opamHar — 1roma (%).

20 1 Fig. 5. Summary data on the distribu-
tion of Robinia pseudoacacia (left)
and Quercus rubra (right) in the forests

30

10 | of Transcarpathia. Abscissa axis—

H spatial units: Zak—Transcarpathian

Plain (by floristic zones), 1-12— num-

0 ﬂ ‘ ﬂ — bers of geobotanical regions as in
Zalc* 1 2 6 7 38 12a 126 Fig. 3; ordinate axis—area (%).

Oseprertaniit anais (AuB. puc. 5) MOKa3ye, o poOiHid 3BMYaliHa Ha TepuTopii 3aKapnarTs Hail-
6impII TomMpeHa B pafioHax 6YKoBO-1y60BUX i [y60BO-0yKOBUX Iepearipcbkux micis BynkaniuHoro
xpebTa — 40,3% Ta Ha 3aKkapIaTCchbKiil piBHMHI (3a prnopucTnyHNM parionyBaHHAM) — 27,1%. Bcra-
HOBJICHe 3HaYHe MOMMpeHHA pobiHii 3BuyaiiHoi y paitoHax 1y6oBo-6ykoBux i 6ykoBo-gy6oBuX i-
ciB XycTcbko-CoONMOTBMHCBHKOI YIOTOBYHM, TPab0BO-0YKOBMX i OYKOBMX IYOPMHMIIBKO-CBA/IABCHKIX
7iciB Ta OYKOBMX J1icax IiB/leHHOTO Meracxuny [1ooHMHChKOro Xpe6Ta, 4acTKa KX CTAHOBUTD Bif
9,5% mo 14%. Harimenute nomupenHs (fo 0,5%) BigMidueHe B pailoHi sS/1mIeBO-0YKOBUX BEPXHBOY-
JKOLIPKMX JTicax Ta B Mikripcbkomy Ta PaxiBcbkoMy mifpaiioHax palloHy CMepeKOBO-SINIeBo-0y-
KOBIIX, CMEPEKOBO-0yKOBO-/INIIEBUX i CMEPEKOBO-OYKOBUX 3aKapIaTChKMX JIiciB. OToKe, HailOimbLI
ONITMMAJIBHVMMU JiIs1 poOiHil 3BMYAIHOI € yMOBM Miclie3pocTaHb fo BucoTy 600 M, a 3a iHpopMariiero
IIbOTO HAOOPY JAHMX, MAaKCUMa/IbHA BUCOTA, Jie Y CK/Iafli TPaIIAETbCs poOiHisa 3BMYaliHA, CTAHOBUTD
950 m.

Ha Bigminy Bif ny6a yepBoHOro, moupeHHs po6iHii 3BM4aiiHol y yicax 3akapIaTTs 3yMOBJIeHe
ii 6ionoriunnmu BractuBoctsaMu [Bartha 1999; Cierjacks et al. 2013; Vitkova et al. 2017], oco6nu-
BOCTSIMU eKOJIOTiYHOI IPUYPOYEHOCTI Ta crielin(iKoIo BeJleHH 1iCOBOr0 TOCIOAPCTBA Y MUHYIOMY
(mpo6nemu oprasisaliii yrpasiiHHA 1iCOr0CIOAPCHKUM BUPOOHUIITBOM Ta BiIMiHHOCTI y Iiffxomax
Pi3HMX HiIIPUEMCTB 0 BefeHH: jicoBoro rocnopapcrsa) [Kichura & Kichura 2017]. Harowmicts,
JTicK 3 TIepeBaXKaHHAM [1y6a 4epBOHOTO € BUK/IIOYHO IITYYHO cTBOpeHyMu icamu [Ivchenko 2002].
SIK OKa3yIOTh pe3y/IbTaTu AOCII/PKEHHA 3 BUKOPUCTAaHHAM HAILIOTO HAbOpYy NMPOCTOPOBUX IAHMX,
TaKi JTicY MalOTh HaOiIbIIY IJIONLY Y pailoHaX rpaboBO-0YKOBUX i 6YKOBUX AyOPMHMIIBKO-CBAISB-
cbkux miciB (39,4%) Ta B micax paiiony Bynkaniunux Kapmat (24,2%). Y paitoHi piBHMHHUX JicCiB
HacaJpKeHH: y6a 4epBOHOro mommpeni MeHie (ycboro 4,7% Bif 3aranpHoi mromi). Sk i po6iHis,
1y6 4epBOHMIT HalIMeHII Tompennit y Mibxripcpkomy Ta PaxiBcbkoMy miipaiioHax paiioHy cMepe-
KOBO-A/INL[eBO-OYKOBIX, CMEPEKOBO-0yKOBO-SINIIEBNX i CMepeKOBO-OyKOBMX 3aKapIaTChKUX JIiCiB
Ta B pajioHi AMM1eBO-6YKOBUX BEPXHbOY>KOLIBKIIX JIICiB.

OTke, 3aCTOCYBaHH: iHTepIpeTalii IPOCTOPOBUX AAHNUX Y BUIVIAAIL IOJIIrOHIB, siKe BifoOpaxae
PO3MillleHHsI CYKYITHOCTel 0COOMH IIeBHOTO BI/Y Ha 3€MHiil TOBEPXHIi [ja€ Ha IPAKTUL]i Kpallje ysB-
JIeHHSI IIPO MOMVPpeHHs pocnH. PyHKI[iOHAIBbHI MOXXIMBOCTI pO3p0o6/IeHOro Habopy HaHUX H03BO-
JISI0TH y TIO€HAHHI 3 IHIIMMU BiKpUTUMY BaHUMM (CYIIyTHMKOBI 3HIMKM, KJIIMaTU4YHi TOKa3HUKA
TOI0) BMKOPMCTOBYBATH J1OTO J/I MALIVHHOTO HABYaHHS, BCTAHOBJIIOBATI ITPOCTOPOBi 3aKOHOMip-
HOCTi NOMMpPeHHs BUAIB, Oy/[yBaTH AKiCHI MaTeMaTU4Hi MO/ TOLIO.

CrBopeHuit Habip HaHMX pO3MillleHNII Ha IIePCOHATIBHOMY KOMITI0Tepi Kadenpu TiciBHMIITBA
IIBH3 «YXropoacbKuil HallioHaIbHWIT YHIBEPCUTET», i 32 HOTPeOV JOCTYIIHNIL 3a 3aIIITOM JJO aBTOPIB.
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BucHoBku

3acTocyBaHHs iHTepIIpeTalil IPOCTOPOBUX JAHNX Y BUIVIAAI ITOJIrOHIB, siKe BijoOpaxkae po3mi-
IIeHHs CYKYITHOCTell 0COOVMH IIeBHOTO BU/Y Ha 3€MHiil IIOBepXHi la€ Ha IPAKTUIi Kpallje YsB/IeHHS
PO MOIUVPEHHA POCTINH.

Po3pobnennit Habip MPOCTOPOBUX JAHMUX MICTUTDH IIMPOKMI Habip iHdopMmaii: opraHisariii-
HO-TOCIIOIAPChKOTO IIOIO>KEHHs KOXKHOI JIiCOBOI AIITHKY B CTPYKTYpi icoBoro (oHpy, ckmaj Ha-
CaJpKeHHA, YJacTb y CKIJIaJi, TUII JIiCy, CepefiHi BiK, BMCOTA Ta JjiaMeTp Ta pAJ, JAHUX LJOJ0 Oporpa-
¢iunyux uynHHUKIB. [Jo cKIafy HabOpy JaHMX BXOAMUTH iH(OpMaLisa Mpo MPOCTOPOBE PO3MillleHHA
JIiCiB 3 MepeBaKaHHAM a00 Y SAKOCTi JOMIIIKM Yy CK/Iafii lepeBOCTaHy: pobiHil 3BnyaitHoi — 1505
TaKcaliilHUX BUAIIB, fy6a yeppoHOro — 1257 BUAINIB, K/IeHa siceHonuctoro — 130 Bupinis, Bepou
nmamkoi — 1320 Bupimis.

DyHKIIOHA/IbHI MOXIMBOCTI pOo3p006/IeHOr0 HAOOPY IaHMX HO3BOJIAITD Y IIOENHAHHI 3 iHIIMMM
BiIKpUTMMU JaHUMMU (CYIyTHUKOBi 3HIMKY, K/TIMaTU4Hi IIOKa3HUKY TOIIO) BUKOPMCTOBYBATH JIOTO
I MAIIHHOTO HaBYaHHSI, BCTAHOB/IIOBATY IIPOCTOPOBi 3aKOHOMIPHOCTI IIOLIMPEHH BUALIB, OYAY-
BaTM SAKiCHI MaTeMaTNyHi Mopei Toio. OKpiM I1bOro, CTBOpeHMII Habip JaHUX MOYXKe BUKOPUCTOBY-
BaTNCh I ONTUMi3allil IJTaHyBaHHA HaYKOBUX JJOCITiZIKEHD.

3 MeTOI0 YJOCKOHAJIEHHs HabOpy IPOCTOPOBYX JAAHNX Y IIOAA/IbIIOMY IlepefdadeHa peryisipHa
aKTyasisallis iCHyI090ro Habopy JaHUX, i3 BKIIOYEHHAM iHpOpMallil 110710 MOUIPeHHs iHBa3iiiHIX
BUJIiB IePeBHUX POCIMH Ha TEPUTOPiAX 06’€KTIB NPUpPOAHO-3anoBifHOrO QoHAY. B HarbOmmkuiin
HepCHeKTUBi, Ha OCHOBI IMX JAaHNX 3 ABUTHCSA MOXK/IMBICTb PO3pOOKM OKpeMoi reoiHpopMaliitHOI
CUCTEMI.

Ioosaxu

ABTopu BisAvHi . 3aropofHIOKy 3a LjiHHI TOpajy, a TAKOXK AHOHIMHMM pelleH3eHTaM PYKOIIICY
3a BaXX/IMBi1 KOMEHTApi Ta CIIyIIHi 3ayBayKEHHS.

Hexnapauii

®inancyBanHA. lle gocnimkeHHA 0y/I0 BUKOHAHO B PaMKaX aBTOPCHKOI iHIiIiaTVBM, II03a IPAaHTOBUMM YU
OI0IKETHUMM TEMaMIL.

Kon¢umikr inTepeciB. ABTOpyM He MaloTh >XOTHMX KOHQIIKTIB iHTepeciB, ki MOrIN 6 BIVIMHYTY Ha 3MicT I1iel
CTaTTi.
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