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Pedepar:

1. Y nuceprauii onucaHo rpo6yiemMu iHBeHTapu3allii 1icoBUX pecypciB B YkpaiHi. 3BepHyTO yBary Ha HeOOXiHiCTb
3aI1049aTKyBaHHs CUCTEMATUYHOI peasisalii HallioHalbHOI iHBeHTapu3allil JIiCiB, yAOCKOHAJIEHHS
JIICOBIOPAAKYBAHHS Ta iHIIMX HANIPAMIB AisIbHOCTI Jlep>kaBHOTrO areHTCTBA JIiCOBUX PECYPCIB YKpaiHu, a TaKOXK
dizuuHy Ta MOpPaJIbHY 3aCTapiNiCTh IPOrPaMHOTO 3a6e3MeYeHHs, [0 BUKOPUCTOBY€E YKpaiHChKe Aep>KaBHe
IIPOEKTHE JIiCOBIOPSIHE BUPOOHUYE 00'eJHAHHS BO «YKpAep>KiliCIIpOEKT» y JiCOBIOPSIKYBaHHi 1711 CTBOPEHHS Ta
BEJIEHHS peJIsiLiiiHuX 6a3 NaHux i kKapTorpadgiyHux marepiaiis. [IpoaHanizoBaHO NOMMPEHI METOAU 360pPy Ta
06pOOKY JaHUX TaKCaLilHMX BUMIpPIOBaHb i TaHMX NUCTAHLIMHOTO 30HAYBaHHS 3eMi, sKi 6yiu mifiopaHi K

KJIIOYOBI MiAXOAM [J1s1 BAKOHAHHS JOCIIIPKEHB, a TAKOK MOXKJIMBOCTI BUKOpUCTaHHS BI1JIA B j1icOBOMY roCrozapCTsi



Ta crloco6y BU3HAYEHHS BUCOTH JIepeB i3 JaHUX 3i0paHUX 32 IOIIOMOTOI0 CEHCOPIB Ta 60OPTOBUX CUCTEM
KkBagpokonTtepa. CymyTHUKOBI JaHi IUCTaHLiMHOTO 30HAYBAHHS € Ii€BUM iHCTPYMEHTOM [JIs1 OLiHIOBaHHS
r7106a71bHOTO Ta PETIOHAJIBHOTO PiBHS, a IaHi 3 6€3MiIOTHUX JIiTaJbHUX arnapaTiB — 1715 JoKanpHoro. Kinacudikarito
CYIIyTHUKOBOTO 300Pa>KE€HHSI /1711 BUKOPUCTAHHS 3 METOIO OLIiHIOBAaHHS CTOBOYPOBOTO 3aI1acy IepEeBOCTaHiIB Ta
IeTIOHOBAHOTO BYTJIEL0 6yJI0 POBEIEHO 32 JOIIOMOrOI0 IIaKeTiB 00POOKY HaHUX «raster» Ta «yalmpute» B
cepenosulli R, BomHOUYac, BUKOpUCTAaHO MeTo[ «random Forest» [j1s1 CTBOpEHHS TeMaTUYHUX KapT 3amaciB Ta
IeTIOHOBAHOrO ByrJjeLto. [IpeguKTopamMmyu BUKOPUCTAHO 12 NTOKa3HUKIB, IICTh CIIEKTPAIbHUX KAHAJIIB CYyIIyTHUKOBOTO
306paskeHHs Sentinel2 3 piBHEM 06po6KY 2A Ta 1IiCTh BiATHOCHUX MOKA3HUKIB BereTaliliHuX iHaeKciB. [TopiBHIHHS
OLIiHOK JIeTIOHOBAHOTO BYTJIELI0 POCJINHHOI 6ioMacy LOCIIKyBAaHOTO I10JIIrOHY, OTPUMAaHUX 3 aHAJI3y
6araTouapoBOro pacTPOBOro 300pakeHH Iifl Yac BUKOPUCTAHHS HaBYaJIbHUX BUOIPOK i3 JaHMX KPYrOBUX Ta
PeJIaCKOMIYHUX IPOOHUX IO, IPOJEMOHCTPYBAB HACTYIHI pe3yabTaTh. OOCST JEeIOHOBAHOTO BYIJIELIO 3
BMKOPHCTaHHSIM JIAHUX KPYTOBUX ITPOOHUX 11101 cTaHOBYB — 1,286 T, mo Ha 42 % 6inbuinii, HDK po3paxoBaHe
3HAYEHH 3a MaTepianamu JicosnopsakyBaHHs 0,905 Tr, a 06¢sr 4ernoHOBAaHOTO BYTJIELI0 3 BAKOPUCTAaHHSIM JIaHUX
PEeJIacKOIIiYHUX NMPOOHUX Mol cTaHoBUB 1,482 Tr, 1m0 Ha 62 % 6isnblile, HiXX po3paxoBaHe 3HAaUYEHHS 32 MaTepiaslaMmu
JIiCOBNOPSAKYBAHHS. BilXUjeHHS MiX OIliHKaM¥ 3a JaHUMU KPYTrOBUX i pesacKONiYHUX NPOOHUX IO CTAHOBUJIO
15%. TTopiBHSAIBPHUI aHAIi3 OLIiHIOBAaHHS 3arajlbHOro CTOBOYPOBOTO 3ar1acy AOCIiIPKyBaHOTO MOJITrOHY pi3HUMU
METOJlaMU [10Ka3aB 3HAYHO MEHIII BiIXMJI€HHS], HK 3HaY€HHsI IeTIOHOBAHOI 0 BYIJIELl0 POCJMHHOI 6iomacu. 3a
MarepiasaMy JIiCOBIOPSAKYBAHHS 3arajlbHMI CTOBOYPOBUI 3aIac IepPEeBOCTAHIB JOCIIiIKYBAHOTO I10JIirOHY
craHoBUB - 2685,8 Tc. M3. [1ig yac aHasi3y pacTpy 3 BUKOPMCTAaHHSIM HaBuYaJIbHOI BUGIDKM HA OCHOBI JAaHUX
KpyroBUX IPOOHUX ILJION] 3arac cTaHoBuB — 2888,97 tuc. M3. Lle Ha 7,6 % Oinblie 3HaY€HHS, OTPUMAHOTO 3
MarepiaiB jicoBnopsigKyBaHHs. [1if yac aHasizy pacTpy Ha OCHOBI IaHUX PEJIaCKONIYHMX TPOOHMX IIJIO1, 3a11ac
ctaHoBuB 2508,47 Tuc. M3, o Ha 6,6 % MmeHmie. OTKe, 3arajioM, BilXUJIeHHS 32 OLiHIOBAaHHSM 3arajJlbHOMY 3aracy
3HaxXOIUTHCS B MexXax + 10 %. Y gucepTallii IpeACcTaBleHo pe3yabTaTH MOAEIOBAHHS TaKCallinHUX TTIOKa3HUKIB
IlEpEB HA OCHOBI HEMMapaMEeTPUYHUX METOIiB MAaTEMAaTUYHOI CTATUCTUKY, a TAKOX MTOPiBHSIHHS [10Ka3HUKIB
OLIiHIOBaHHS CTOBOYPOBOTO 3amacy AE€PEBOCTaHIB Ta EIIOHOBAHOTO BYIJIELIO 33 JaHUMHU BUOIPKOBUX METOIIB
Takcauii 3 JaHUMM JIiCOBNOPSAKYBaHHS. Kpim TOro, po3ryissHyTo MOXJIABOCTI (POTOrpaMMETPUYHOI 0OPOOKU
300pa’keHb, OTPUMAHUX 32 JOIIOMOTr0I0 6e3IiJIOTHOTO JIiTalbHOTO anapary A ineHtudikauii nepes Ta

BMMIipIOBAaHHS BUCOTHU J€PEB Y CTUTJIOMY COCHOBOMY JIEPEBOCTAHI.

2. The thesis outlines the challenges which forest inventory faces in Ukraine. Attention is drawn to the need to
initiate the systematic implementation of the national forest inventory, to improve forest management and other
activities of the State Agency of Forest Resources of Ukraine, to update the database management and mapping
software systems utilized by the Ukrainian State Project Forest Management Association. There is an analysis of
common data collection and processing approaches based on the field forest inventory and remote sensing data in
the thesis, with some focus on the key methods used in this investigation. As well, capabilities of unmanned aerial
vehicles (UAVs) to be utilized in forestry are discussed, focusing on the tree height measurement approaches
based on the aerial data acquired by quadrocopters. Satellite remote sensing data is an effective tool for estimating
the forest ecosystems at the global and regional level, while the UAV data is suitable at local scales. The
classification of the satellite image for use in estimating the growing stock volume of stands and sequestered
carbon was performed using raster and yalmpute data packages in R environment, while using the Random Forest
method to create thematic maps of studied variables. Model covariates were 12 variables including the values of six
spectral bands of the Sentinel-2 satellite image with 2A processing level and six respective values of different
vegetation indices. A comparison of the estimates of the sequestered carbon in plant biomass within study area,
obtained from the analysis of a multilayer raster image using training samples from the data of circular and angle
counting sampling sample areas, showed the following results. The stock of sequestered carbon based on the data
of circular sample plots was 1.286 Tg C, which was 42% more than the value based on the data of forest
management survey (0.905 Tg C), and respective values of carbon stock applying the data of angle counting sample
plots was 1.482 Tg C, which was 62% more than respective value from forest management survey data. The
deviation between the estimates according to the circular and angle counting sample plots was 15%. A comparative



analysis of the estimated of the total growing stock volume within the study area calculated by different methods
showed significantly smaller deviations than the value of sequestered carbon in plant biomass. According to local
forest management survey data, the total growing stock volume of stands of the forests within study area was
2,685.80 thousand m3. During the analysis of the raster using a training sample based on the data of circular
sample plots, the respective growing stock volume value was 2,888.97 thousand m3. This is 7.6% more than the
value obtained from forest management survey materials. Analyzing the rasters resulted from the data of angle
counting sample plots, the stock was 2,508.47 thousand m3, which is 6.6% less than respective local forest
management survey data. Therefore, the general deviation of the estimated total stock was within +10%. The thesis
presents the results of modeling the forest stands parameters of trees based on the nonparametric methods, also
the comparison of estimated parameters of forest growing stock volume and sequestered carbon between the
statistical forest inventory and forest management survey data. In addition, the possibilities of photogrammetric
processing of images obtained by UAVs to identify trees and measure their heights in a mature Scots pine stand
are examined.
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