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1. MeTo10 mocinskeHHs € BU3HAYeHHs iHAMKaTUBHUX aHAmadgTHUX 06'ekTiB HIIIT niia ymoB JIiBo6epeskHOTro
Jlicocreny, No6yLOBaHMX HAa KOMIJIEKCHOMY 3aCTOCYBaHHI KJTIOUOBUX HA3EMHUX CIIOCTEPE’KeHb Ta iHAMKalii Ha
KOCMIYHUX 3HiMKaX, BUOip ONTUMAaIbHUX METO/IB iX 0OpOOKM [1J1s YKJIaJaHHs 6a3u AaHuX JaHAmadTHOI CTPYKTypU
(daniit Ha goCaiIKyBaHill TepuTopii 47151 JaHAadTHOrO MOHITOPUHTY. 3a/1/11 BUKOHAHHSI TIOCTaBJIEHOI METU OYJI0
cpopMyIbOBaHO HACTYTIHI 3aBHaHH: 1. YkiamaHHs U arpoballis KOMILJIEKCY eKCIIEPUMEHTaIbHUX TOCiIKeHb B
CHCTEMHOMY IIO€IHAHHI Ha3eMHUX 3MOMOK Ta Cy4yaCHUX reoiHdOopMaLiliHuX TeXHOJIOTiN 06pobku 133 cTOCOBHO 1O
nanpmadTHUX YMOB JliBoGepesxHoro Jlicocteny. 2. BusHaueHHs iHIMKaTUBHUX 00 €KTiB, IPOCIiAKOBYBaHHS iX

JUHAMIKU 1 caMOOpraHisallii B yM0OBax PEriOHaJbHOTO KJIIMAaTUYHOTO TPEHAY Ta aHTPOIIOTE€HHOI'O TUCKY. 3.



YK1agaHH KapTU-TINOTe3U NOCIiIKyBaHOi TepUTOPIi Ta peBisii BUZiIEHNX KOHTYPIB Ha MiCLIEBOCTI HA OCHOBI
KOMIIJIEKCY OOCTiIKeHb. 4. [IOpiBHAIBHMI aHAaIi3 TPUIATHOCTI AJ151 iHAMKATUBHOTO aHaJli3y KOCMIYHUX 3HIMKIB
Landsat 8, Sentinel-2 ta Planet Scope. 5. HaykoBuil cuHTe3: KaprorpadyBaHHs1, KOMIJIEKCHE OLiHIOBaHHS Ta
BM3HAUEHHS IIVISIXiB ONTUMI3allii CTPYKTypHU Ta CTaHy TEPUTOPIi 3a JaHUMMU JIAHIMAPTHOTO MOHITOPUHTY. 6.
BcraHOBJIeHHS OOMeEXXeHb 3aCTOCYBaHHS MiIX0y, CUCTEMHU METOZIB Ta GaKTUYHOTO MaTepiany IUCTaHIITHUX
ckanyBaHb i ['IC-texnHosioriii. HatypHuM o6'ektom nociigxkenss € repuropist HIIIT «Cno605kaHChbKUIT» - TUIIOBA [1J1s
nposinii JliBo6epesxxuHoro Jlicocreny Ykpainu. HaykoBuM 06 €KTOM € jaHamadTHa CTPYKTypa TEPUTOPIi HA PiBHI
dauiit. [TpegMeToM LOCHIIKEHHS € iHIUKATUBHI JaHmadTHI 06 €KTH piBHS ¢alliii, SIKi MOKJIMBO 3aCTOCYBATH [1JIs1
MOHITOPUHTY HEraTUBHUX TPEH/iB JaHAmadTHOI CTPYKTYPH Ta CTAaHy HaWOiybIl Bpa3InBUX JloKaLill. HaykoBa
HOBUM3HA OJ|€P>KaHUX Pe3yJIbTaTiB [10JIsIra€ B HACTYITHOMY: Briepiue: - po3po6s1€HO NOHSTTS iHIUKaTUBHOTO
JlaHamadpTHOTO MOHITOPUHTY Ha (alliaJIbHOMY PiBHI PO3IJIsly I 3alIpOIIOHOBAHO aJITOPUTM MOro pearizalii
HJISIXOM Ha3€MHO-KOCMIYHO]I 3IOMKU; - OIIPaLlbOBAHO KOHLEILIIO i BU3HAYEHO METO0JIOTII0 BUSHAYEHHS 1
inenTudikanii iHgMKaTUBHUX JaHAMADTHUX 06 EKTIB MIJIIXOM KOMIIEKCHOTO aHasi3y KOCMIYHUX re0JaHuX Pi3HOI
($isn4HOI NpUpPOY (CIIEKTPaJIbHI [ialla30HU BUAUMUX 1 iHPPauepBOHUX JOBXUH XBUJIb Ta Pi3HOI PO3LilbHOI
3[,ATHOCTI) y NOEQHAHHI 3 IPeu3iliHOI0 JaHmadTHOO 3HOMKOIO Ha KJIIOYOBUX 00‘€eKTax (3 BUKOpUcTaHHS GPS i
nopatky no cmaprdonis NextGis, ArcPad, ArcGis for Windows Mobile); - mocimkeHo iHauKaTUBHI 06 €KTH Ta
criocob6u ix imeHTudikarii Ha TepUTOPii HIJISIXOM CIieliaJibHOi 06POOKU TaHUX ITpOTpaMaMiy PO3Ii3HaBaHHS 6e3
HaBYaHHS I 3 HAaBYaHHSM; - OOIPYHTOBAHO BUOID i IE€TalbHO AOCIIIPKEHO METOIM OOPOOKM KOCMIYHUX 3HIMKIB
Landsat 8, Sentinel-2, Planet Scope: nopiBHsibHMI BUbip Aiana3oHiB i pO3AisbHOI 3TATHOCTI, iIHAUKATUBHUX 32
CBOiMM BJIACTUBOCTSIMU ¥ TOCTITHULIBKUMU MOXKJIMBOCTSIMY [J151 PI3HUX TEPUTOPIill, KOMILJIEKCHe nudepeHIliiioBaHe
BMKOPHMCTaHHS Ha3BaHUX MaTepiajliB; - 3aCTOCOBAHO YAOCKOHATIEHY METOAUKY YKJIaZaHHs JaHAmadTHOI KapTu-
rinoresy (JUCTaHLiHO, 3 aBTOMaTUYHUM PO3IMi3HABaHHSIM 3 BUKOPUCTAaHHSIM OBEPJIENHOTO aHali3y 3a pesnbeoM,
HasIBHICTIO BOGHO-60JIOTHUX JIOKALlill i CTAaHOM POCJIMHHUX yTPYIIOBaHb; YIOCKOHATIEHO: - METOIUKY
nanpmadTHOro KaprorpadysaHHs (piBHA (alliil) Ta yKiagaHHs 6a3u JaHUX Pi3HOYACOBUX 31IOMOK JJ1st
IIPOCTEXXYBAHHS 3MiH [IPOTArOM AOCJIIKyBaHOTO nepiony. OTpumanu NoJaablinii PO3BUTOK: - METOAMUYHI 3acagy
JlaHImadTO3HABYMX AOCIIIIPKEHDb IPUPOLOOXOPOHHNX TEPUTOPIN 3 BUKOPUCTAHHSIM KOCMIYHMX reOaHuX
6e3rocepeiHbO Y N0JIbOBIN naHmadTHiN 3itomui. PakTHYHUI MaTepiaa: KOCMIUHI 3IOMKU TepUTOpii cynyTHUKaMu
cepiit Landsat 8, Sentinel-2, Planet Scop, n1angmadTHa KapTa cepeiHbOro MacuTady, KapTy Te0JIoTiuHa, IPYHTOBA,
reoboTaHiyHa 3 mpoekTty HIIIT «Cno60kaHChbKUI»; MaTepiany BEJMKOMACIITaOHUX [OJIbOBUX JIaHAIIA(PTHUX 3HOMOK
aCIipaHTChKO-CTYIEHTCHKOI0 HAyKOBOTO 3aroHY (32 y4acTio 37100yBayuky) minsHok tepuropii HIII. 3acTocoBani
METOJIY: [10J1b0BOI JIaHAAaPTHOI 3IOMKHY (MapIIPYTHOI Ta IJIOLIAAHOI 10 OKPEMUX KJIIOYOBUX MiJISIHKAX);
aBTOMAaTUYHOI Kiacudikauii raHmadTHUX BUIIMIB METOIAMU 6e3 HaBYaHHS i 3 HaBYaHHSM; HalliBaBTOMaTUYHOTO
yKJIaJJaHH$ JIaHqmadTHOI KapTU-TiNoTe3H; Bidyasnisalii mpocTopoBUX UUM(PPOBUX Fe0JaHuX i TOPiBHAIbHUIA
aBTOMAaTUYHUI aHasi3 300pakeHb; BeKTopuaalii i inenTudikauii 306paxkeHb y 0JIbOBUX YMOBaX i OBepJIefiHUM
aHaJli30M; BEKTOPM3allii KOMIUIEKCY O3HAK i 3aCTOCYBaHHA ii 1151 BUSBY 1 IIPOCJIiAKOBYBAaHH 3MiH y Yaci
ingukaTuBHMX (ariit. TIpeacTaBieHuit 3Ha9HUN 06 €M TIOPIBHAJILHOTO €KCIIEPUMEHTAILHOTO [OCIIIKEHHS
MPUMIATHOCTI 1711 BCTAHOBJIEHUX 3aBIaHb i MOKJIMBOCTEN BUKOPUCTAHHS JAHUX KOCMIYHUX 3MOMOK Sentinel-2,
Landsat 8, Planet Scope. [I151 BpaxyBaHHS BJIaCTUBOCTEH, SIKi HE IIepeJlaloThCs Yepe3 eJ1IeKTPOMAarHiTHI XBUJIi 1 TOMY

He (PIKCYIOTbCSI CKAaHEPAMHU, 3aCTOCOBAHO OBEPJICHUI aHali3.

2. The purpose of the study is to determine the indicative landscape objects of the national nature park (NNP) for
the conditions of the Left Bank Forest-Steppe, built on the complex application of key ground observations and
indications on space images, the selection of optimal methods of their processing for compiling a database of the
landscape structure of facies in the study area for landscape monitoring. In order to achieve the purpose there
were established the following tasks: 1.Compilation and approval of a set of experimental studies in a systematic
combination of ground surveys and modern geoinformation technologies for the processing of remote sensing
data in relation to the landscape conditions of the Left Bank Forest-Steppe. 2.Determination of indicative objects,
monitoring of their dynamics and self-organization in the conditions of regional climate trend and anthropogenic
pressure. 3.Creation of a map-hypothesis of the study area and revision of selected contours in the area based on a



complex of studies. 4.Comparative analysis of suitability of Landsat-8, Sentinel-2 and PlanetScope space images for
indicative analysis. 5.Scientific synthesis: mapping, comprehensive assessment and determination of ways to
optimize the structure and the state of the area based on landscape monitoring data. 6.Establishment of limitations
on the use of the approach, system of methods and actual material of remote scanning and GIS technologies. The
natural object of the study is the area of Slobozhanskyi NNP which is typical for the Left Bank Forest-Steppe of
Ukraine. The scientific object is the landscape structure of the area at the facies level. The subject of the study is
indicative landscape objects at the facies level which can be used to monitor negative trends in the landscape
structure and the state of the most vulnerable locations. The scientific novelty of the obtained results is as follows.
First-ever: o the concept of indicative landscape monstoring at the facies level has been developed and the
algorithm for its implementation by ground-space surveying has been proposed; o the concept has been worked out
and the methodology for determination and identification of indicative landscape objects has been defined
through the comprehensive analysis of space geodata of different physical nature (spectral ranges of visible and
infrared wavelengths and different resolutions) in combination with precise landscape surveying of key objects
(using GPS and smartphone applications NextGis, ArcPad, ArcGis for Windows Mobile); o indicative objects and
methods of their identification on the area have been studied through special processing of data by supervised and
unsupervised recognition software; o the selection has been justified and the methods of processing Landsat-8,
Sentinel-2, PlanetScope space images have been studied in detail: a comparative selection of ranges and
resolutions, indicative in their properties and research opportunities for different areas, complex differentiated
use of the mentioned materials; o the improved methodology for designing a landscape map-hypothesis has been
applied (remotely, with automatic recognition using an overlay analysis based on the relief, the presence of
wetland locations and the state of plant communities). Improved: -The technique of landscape mapping (facies
level) and compilation of a database of different time surveys to trace changes during the studied period. Received
further development: o methodical principles of landscape studies of protected areas using space geodata directly
in field landscape surveying. Factual material: space surveys of the area by Landsat-8, Sentinel-2 and PlanetScope
satellites, the medium-scale landscape map, geological, soil and geobotanical maps from the project of
Slobozhanskyi NNP; materials of large-scale field landscape surveys of the area of the NNP performed by the
postgraduate and student research unit (with the participation of the author). Applied methods: field landscape
surveying (route and square in certain key areas); automatic classification of landscape allotments by supervised
and unsupervised methods; semi-automatic design of a landscape map-hypothesis; visualization of spatial digital
geodata and comparative automatic image analysis; vectorization and identification of images in field conditions
and by overlay analysis; vectorization of a complex of features and its application for detection and tracking of
changes of indicative facies over time. A significant volume of comparative experimental research on the suitability
for the established tasks and the possibilities of using data from Sentinel-2, Landsat-8, and PlanetScope space
surveys was presented. To address those properties which are not transmitted through electromagnetic waves and
therefore are not recorded by scanners, an overlay analysis.
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VIII. 3ak1104Hi BiZOMOCTI

Bsiacue IlpisBume Im's ITo-6aThKOBI Maxkcumenko Hazis Bacuira

TOJIOBH pajgu



Bnacue IlpisBume Im'a [T0-6aTbKOBI Makcumerko Hapis BacunisHa

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignosigasnpHuii 3a Hi,ILI‘OTOBKy [lleBuenko AHppiit OseKcaHIPOBUAY

00JIiKOBUX JOKYMEHTIB

PeecTpaTop VkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




