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Pedepar:

1. Jlicu YopHOOMIIbCBKOI 30HU BiIUy>KEHHSI € YHiKaIbHUMU JaHAma(TaMHy, 10 HUHI epe6yBaloTh Mifl OXOPOHOIO i
3a3HaIOTh JOBOJIi 0OMEXXEHOTO aHTPOIIOTEHHOT'O BILJIMBY, a TPAAULIiiHA rOCIIOAPChKa JisITIbHICTD JIIOOUHU TaM €
IOBOJIi He3HAYHO. Li 1icu 1104aTKoBO OyJiM CTBOPEHI LITYYHO, 32 MiAX0AaMU, TPAAULIIHUMY 1J1s1 MUHYJIOTO
croniTTs. Came Lii HacCJIiiKM KOJIMIIHBOTO YIIPaBJIiHHS JlicaMu i € OHUM i3 (paKTOPiB, 110 BU3HAYA€E HUHILIHIO
IVHAMIKy JliciB YHOpHOOUJIBCBKOI 30HM Bil4Yy>KEHHS — y B3aeMOZi i3 3MiHaMM KJliMaTy Ta cieuu@piyHIMU yMOBaMu
MicLIe3pOCTaHHS (Pafi0aKTUBHUM 3a0pyAHEHHSIM), 2 TAKOXK PE>KMMaMU IPUPOIHUX MTOPYIIEHb, 110 3MiHIOIOTHCSL.
[TpuknamamMu OCTaHHBOTIO SIBULIA € YACTilli Ta KaTacTpodiuHilli s1icoBi oxexi, cransaxu ypakeHb JIiCOBUMU
IIKiTHMKAMU i XBOPOOaMU, BCUXaHH4 JIiCiB 4epe3 abioTUYHUI CTPeC BHACINOK OCYXU. Y AucepTaLilHOMY
JIOCJIIPKEHH] BCTAHOBJIEHO, 110 Pi3HI METOAY MALIMHHOTO HABYaHHS [IO3BOJISIIOTH 3MOJIEJII0BATY [IPOCTOPOBUM

po3I107in 6ioMeTPUYHUX IIapaMeTPiB MOJIOAMX JIiciB Y HOpHOOMIIBbCHKIi 30Hi BiuyKeHHS (CyMU ILJIOI] IIOTIEPEeYHUX



nepepisiB Ta 3amacy cTOBOYpiB Y KOpi) i3 mocTaTHIM piBHEM TOYHOCTI. Tak, cepegHbOKBaAPATUYHA TTOX1OKA
KoJimBasnacs y Mmexxax 49-71 % (Biz, cepeHbOro y BUOIpILIi) [J1s1 CyMU IJIOLI [TOIIepeYHUX IlepepisiB i y Mmeskax 65-98
% (Big, cepeHbOTO y BUOipLli) AJ1s 3aniacy cTOBOYpiB y Kopi. HaliMeH110i Noxubku 6yJy10 LOCSITHYTO 32 JOIIOMOI0I0
MogeJii rpafieHTHoro 6yctuHry. BogHouac metog k-Nearest Neighbors 103BosvB TOuHilIE BiATBOPUTH €MITipUYHUI
PO3M0i (BiANOBIAHO 0 JAaHMX KYMYJISITUBHUX (PYHKIil1 pO3M0Iiay) Ta IPOCTOPOBY CeMiBapiallilo BXiIHUX JAHUX.
OTpumaHi pesysibTaTh BKa3yloTh Ha Te, 110 CYIlyTHMKOBI 1aHi Sentinel-2 Ta HeBesrKa BUOipKa TPEHYBaJIbHUX JaHUX
171 mogiedi (102 TumMyacoBi MpO6Hi MJI011i) € JOCTATHIMU 1711 BUSIBJIEHHS IPUHIUIIOBUX BiAMiHHOCTEN MK
MeToJlaMu MofestoBaHHs. CTBOPEHi KapTu 6i0MEeTPUYHUX ITOKa3HYKIiB HOBUX JAEPEBOCTAHIB, 110 3'IBUJINCS MiCJIS
aBapii Ha MicCLli IOKMHYTUX CiJIbChKOTOCIIOAAPCHKUX YTillb, MOXKYTb CJIYTYBAaTH 623010 1715 [TOAA/bLIOL
reol1poCTOPOBOI OLIiHKY PO3IIOAiNy NelOHOBAaHUX PaiOHYKIIiNiB y CTOBOYPOBIli AepeBuHi JiciB. Ha npukiazi
pazionykiiny 90Sr mokasaHo, 10 came IPOCTOPOBE PO3Pi3HEHHSI KapT I'PYHTOBOTO 3a0pyIHEHHS BU3HAYA€ TOUHICTh
KiHLIEeBOTO MTPOAYKTY, 10 OyZe 3aCTOCOBYBATUCS /1JIsl OL[iHKY €KOCUCTEMHUX MOCIYT JiciB YOPHOOGMILCHKOI 30HU
BiguyKeHHs. Y IOCinKeHHi BCTAHOBJIEHO, 1110 aHi IiJIbHUX YaCOBUX Cepiil KOCMiYHUX 3HIMKiB Landsat,
CIIEKTPaJIbHO BUPiBHSIHI aJITOPUTMOM TeMITOpasibHOi cermeHTalii LandTrendr, € HazifiHuUM IykKepeiom
reorpoCcTOpoOBOi iHpopmaLii 4151 IUCTAaHLIHOTO MOHITOPUHTY JliciB HOPHOOMIIBCBKOI 30HU BilUyXKEHHS. 30KpeMa,
kiacudikauiiHa mogesns Random Forest, Matouu 3arajipHy TOYHICTb 6/113bK0 80 i 90 % TOYHOCTI AJ1s Ky1acy
Ha3eMHOT0 IIOKPUBY «JIic» (TpeHyBaJbHi faHi 2017 p.), 3 BUCOKUM piBHEM TOYHOCTI (6/113bKO 89 %) ciporHosysana
JIiCOBY MacKy Ha BajigaliitHoMy Habopi ganux (1988 p.). Hezpakaroun Ha katacTpogivHi jricoBi noxxexi 1992,
2015-2016, 1 2020 pp., TicoBuii okpus 3a nepiox 1986-2020 pp. 36inbpmnBCs Maibke y 1,5 paza: 3 41 % y 1986 p. mo
59 %y 2020 p. KnacudikauiiiHa Moesb [J1s1 yCbOro Iepiofly JOCTYIIHUX CYIIyTHUKOBUX JAHUX € 3[IaTHOIO [10
BUSBJIEHHS BTPAT JIiciB y YOPHOOUIBbCHKIl 30Hi Bif4y>KEHHS BHACILOK IPUPOJAHUX IOPYLIEHD Ta aHTPOIIOTE€HHOTO
BILJIUBY. 30KpEMA, PE3YIbTAaTU MOHITOPUHTIY 3MiH JIiCOBOTO MOKPUBY 32 PO3POOIEHOI0 MOJEJIIIIO [T0Ka3any 3HaYHe
criBnagiHHs i3 manumu raobanbHuX nponykris Global Forest Change ta HILDA. BogHovac 6inblia yacTHHA HOBUX
JliciB, 10 3'IBUJIACS HA IOKUHYTUX CiJIbCbKOTOCIOJAaPChKUX YTifnsX, He OyJia BinoOpaskeHa y IIUX IPOLYyKTax, 10
BKa3ye Ha BUCOKY L[iHHICTb PO3pO0JICEHOrO MiAX0ny AJ1s Lislel AUCTAaHLiiHOTO MOHITOPUHTY JIiICOBUX €KOCHUCTEM

YopHOOUIILCHKOI 30HU BiffuyKEHHSI.

2. CEZ forests are unique landscapes being protected and experiencing quite a limited anthropogenic impact,
while traditional human management is hitherto insignificant there. Yet, these forests were initially planted with
schemes common in previous century. Literally these consequences of past forest management are shaping
current CEZ forest dynamics. It is profoundly linked to natural disturbance regimes which are changing over time
(more frequent and severe wildfires, pest attacks and forest disease outbreaks, excess tree mortality due to abiotic
stress and droughts), and to climate change under specific environmental conditions (namely, radioactive
contamination). In this investigation the different machine learning methods were found as capable to predict the
spatial distribution of forest biophysical parameters in CEZ (basal area and growing stock volume) with sufficient
precision and accuracy. That is, root mean square error fluctuated between 49-71% of the mean for basal area and
between 65-98% of the mean for growing stock volume. The smallest error was achieved by gradient boosting
machines model. However, k-Nearest Neighbors method allowed to more adequately reflect an empirical
distribution (according to cumulative distribution functions) and spatial semivariation of input data. Based on
these results it is suggested that Sentinel-2 satellite images and a small training dataset (consisted of 102
temporary sample plots) are sufficient to examine the main differences between modeling approaches. Created
maps of biometrical parameters of new forest stands occurred after disaster within abandoned farmlands can be
used as a reference for the geospatial assessment of radionuclides deposited in tree stemwood. With 90Sr
radionuclide as an example, it is shown that exactly the spatial resolution of soil contamination maps defines the
precision of final product, which will be utilized for ecosystem services assessment in CEZ forests. Based on this
research, data of dense time series of Landsat images spectrally processed with temporal segmentation algorithm
LandTrendr seems to be a reliable geospatial information source for the remote monitoring of CEZ forests. More
specifically, Random Forest classification model with a total 80% accuracy and 90% accuracy for the land cover
class “forest” (based on the estimates for reference year 2017), still produced an accurate forest mask map having



89% accuracy on the validation 1988-year data. Disregarding the catastrophic wildfires happened in 1992, 2015-
2016, and 2020, forest cover has increased by almost 1.5 times: from 41% in 1986 up to 59% in 2020. Classification
model for the whole period of available satellite data is capable to capture forest cover loss in CEZ driven by
natural disturbances and anthropogenic influence. That is, remote monitoring of forest cover changes based on
developed model matched well with data obtained from global datasets such as Global Forest Change and HILDA.
However, the vast majority of new forests occurred on abandoned farmlands was not reflected in these global
products, which addresses to the additional advantage of developed approach while applying a remote monitoring
of CEZ forest ecosystems.
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