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2. Monitoring of the condition of coniferous forests in the Precarpathian region using satellite images

Pedepar:

1. XBoiHi sticu [IprKapnaTCbKOro perioHy MaloTh BKJIMBE €KOJIOTIYHE 3HAYEHHSI, BOHU BUKOHYIOTh BOJIOPETYJIIO0i,
3aXMCHi Ta pekpeaniiiti ¢yHkuii. OgHak, 11i eKOCUCTEeMU MiIal0ThCS 3HAYHOMY BIIJIUBY TaKUX (PaKTOPIB, SIK 3MiHU
KJIiMaTy, WKiJHUKA, XBOPOOU [EPEB, @ TAKOK aHTPOIIOTEHHOMY BILJIMBY Y BUTJISIIi BUPYOOK i 3a0pYJHEHHS JOBKIJIJISL.
Taxi 3arpo3u MOXyTb CIIPUYMHUTY CEPHO3Hi €KOJIOTIUHI HACTiKU, 30KPEMa JIerpajiallifo I'PYHTIB, BTpaTy
0iOpi3HOMAaHITTA Ta 3MEHIIEHHS 3[JaTHOCTI JIiCiB MOrIMHATH Byrjelb. CBO€4aCHUM i TOUHMI MOHITOPUHT CTaHy
JIiCOBUX MACHUBIB € KDUTUYHUM [J15 30€PEXKEHHSI LIUX €KOCUCTEM. Y NIepHIOMY PO3[isli pO3IJISIHYTO CyYacHi
TEXHOJIOTII CIIOCTepesKeHHS Ta aHaJli3y CTaHy JliCOBHMX MacUBiB B YKpaiHi, 3 aKLeHTOM Ha crieuiky XBOMHUX JiCiB
[pukapnatrs. [TogaHo 3arajpHy XapakT€pUCTUKY JIiCciB YKpaiHU, BKJIIOYHO 3 iXHIM 6iOpi3HOMAHITTSIM Ta

€KOJIOTIYHMM 3HauyeHHAM. Y miapo3zini 1.2 [IpoananizoBaHo yliTepaTypHi IKepesia, 10 BUCBITIIOI0Th IOTOYHI



IOCIIiIKEHHS B rajysi 1iCOBOro MOHITOPMHIY 3 BUKOPMCTaHHAM JAHUX AMCTAaHLiMHOIO 30HOyBaHHs. [IpoBegeHo
aHasli3 OCHOBHUX (DaKTOPIB, 110 IPU3BOIATH 10 3aCUXaHHS XBOWMHUX JIICiB, TAKUX SIK KJIIMaTUYHi 3MiHU, 3a0pyIHEHHS
Ta WKIZHUKU. Y APYTOMY PO3Jijli pO3IJIIHYTO TEOPETUYHI 3aCajiy 3aCTOCYBaHHS CIIEKTPAIbHUX XapAKTEPUCTUK JIJIsI
MOHITOPMHTY XBOVHUX JiiciB 3a ornomororo ['IC 1 I33. [logaHo 3arajibHy TEXHOJIOTIYHY CXEMY MOHITOPUHIY CTaHy
JliciB. PO3IJISIHYTO TEOPETHYHI aCleKTH KOHTPOJIbOBaHOI Kiacudikalii, 30kpema 3 pOBEeHO aHali3 CTaTUCTUYHUX
METO/IiB PO3/IiJIEeHHs KJIACiB TaKUX SIK €BKJIiJIOBA BiflCTaHb, JUBEPTeHIlisl, TpaHC(POPMOBaHA TUBEPreHIlis Ta BiCTaHb
IxeppicaMarycitu. TpeTilt po3in 3ocepeykeHnii Ha eKCIIEPUMEHTAJIbHIN YaCTHHI AocaimKkeHHs. [IpencraBiaeHo
XapaKTEePUCTUKY 06'€KTa AOCIIIKEHHS Ta Pe3yJIbTaTH MOJIbOBUX AOCHIIKEHb CTaHy JIiciB. OnrucaHo BUKOPUCTaHHS
BITJIA pyist 3HIMaHHS TECTOBUX TiJISIHOK, 3 METOIO IPOBEIEHHS OI[iHKY TOYHOCTI KOHTPOJIbOBAHOI Kiacuddikariii.
Po3r/1IHyTO BUKOPUCTAHHS BETETALIHUX IHIEKCIB, 1715 BUSBJIEHHS JiJITHOK 3 TIOIIKOKEHOIO JIiICOBOIO
POCJIMHHICTIO. 3aCTOCOBAaHO METOJIM KOHTPOJILOBAHOI Kacuikaliii 1 aHali3y pis3HOYaCOBUX CyIyTHUKOBUX

3HiMKiB, 30kpemMa Landsat 5, Sentinel-2 Ta PlanetScope, 17151 MOHITOPHHTY XBOHUX MaCHUBIB.

2. Coniferous forests of the Precarpathian region hold significant ecological importance, performing water-
regulating, protective, and recreational functions. However, these ecosystems are heavily impacted by various
factors, including climate change, pests, tree diseases, and anthropogenic influences such as deforestation and
environmental pollution. Such threats can lead to serious ecological consequences, including soil degradation, loss
of biodiversity, and reduced carbon sequestration capacity of the forests. Timely and accurate monitoring of forest
conditions is critical for preserving these ecosystems. The first chapter examines modern technologies for
monitoring and analyzing the state of forested areas in Ukraine, with a focus on the specifics of coniferous forests
in the Precarpathian region. A general overview of Ukrainian forests is presented, highlighting their biodiversity
and ecological value. Subsection 1.2 reviews current literature on forest monitoring, specifically through remote
sensing data. An analysis of the main factors causing the coniferous forests drying, such as climate change,
pollution, and pests, is conducted. The second chapter covers the theoretical foundations of using spectral
characteristics to monitor coniferous forests via GIS and remote sensing (RS) technologies. A general technological
scheme for forest condition monitoring is presented. The theoretical aspects of supervised classification are
discussed, including an analysis of statistical methods for class separation such as Euclidean distance, divergence,
transformed divergence, and Jeffries-Matusita distance. 8 The third chapter is dedicated to the experimental part
of the research. The characteristics of the study object and the results of field research on forest conditions are
presented. The use of UAVs for imaging test areas to assess supervised classification accuracy is described. The
application of vegetation indices to identify areas with damaged forest vegetation is also considered. Supervised
classification methods are applied to analyze multi-temporal satellite images, including Landsat 5, Sentinel-2, and
PlanetScope, to monitor coniferous stands.
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