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1. MeTo10 JoCifKeHHs € BU3HAUeHHs iHAMKAaTUBHUX NaHmadTHUX 06’ekTiB HIIIT nysa ymoB JliBo6epexxHoro
Jlicocreny, No6ygoBaHMX Ha KOMIIEKCHOMY 3aCTOCYBaHHI KJIIOUOBMX Ha3€MHUX CIIOCTEPE>XKEHb Ta iHAMKalii Ha
KOCMIYHUX 3HIMKax, BUOip ONTUMAaJbHAX METO/IB ix 06pOOKU 1181 yKIaZaHHs 6a3u JaHUX JaHAMA(THOI CTPYKTYpU
daniit Ha gocimKyBaHill TepuTopii 1715 MaHAmadTHOrO MOHITOPUHTY. 3a/1J151 BUKOHAHHS IIOCTaBJIeHOI MeTU OyJI0
copMyIbOBAHO HACTYIIHI 3aBIaHHs: 1. YkianaHHs 1 anpooballis KOMILJIEKCY €KCIIEPUMEHTaIbHUAX JOCIIiIKEHb B
CACTEMHOMY NO€JHAHHI Ha3€MHUX 3IOMOK Ta Cy4YaCHHUX reoiHdopMaLiliHUX TEXHOJIOTIN 00po6ku 133 cTOCOBHO 10
nanpmadTHUX YMOB JliBo6epesxHoro Jlicocteny. 2. BusHayeHHs iHOMKAaTUBHUX 00 €KTiB, IPOCIIiAKOBYBAaHHS iX
IVHAMIKM /I CaMOOpraHi3allii B yMOBax PerioHaJIbHOIO KJIIMaTUYHOrO TPEHAY Ta aHTPOIIOTEHHOT'O TUCKY. 3.
YKagaHHs KapTy-TIOTE3U NOCIiIKyBaHOi TepUTOPii Ta peBisii BUZiIEHNX KOHTYPIiB Ha MiCLIEBOCTi HA OCHOBI
KOMIUIEKCY LOCJIIKEHb. 4. [IopiBHANBHMI aHAJIi3 IPUIATHOCTI AJ1s1 iIHIMKATUBHOI'O aHAJII3y KOCMiYHUX 3HIMKIB

Landsat 8, Sentinel-2 Ta Planet Scope. 5. HaykoBuii cuHTe3: KapTorpadyBaHHs, KOMIJIEKCHE OL[iHIOBAaHHS Ta



BM3HAYEHHS IIUISIXiB ONTUMI3allii CTPYKTypHU Ta CTaHy TEPUTOPIi 3a JaHUMMU JIAaHIMA(PTHOTO MOHITOPUHTY. 6.
BcraHoBJIeHHS 0OMeXXeHb 3aCTOCYBAaHHS MiIX0y, CUCTEMHU MeTOZiB Ta GakKTUYHOTO MaTepiany IUCTaHLiMHUX
ckanyBaHb i ['IC-texHouioriil. HatypHuM o6’ektom pociigxkenHs € reputopist HIIIT «Cno605kaHCbKUIT» - TUIIOBA [1J1S
nposiHii JliBo6epesxxHoro Jlicocreny Ykpainu. HaykoBuM 06 €KTOM € jlaHamadTHa CTPYKTypa TEPUTOPIi HA PiBHI
dauiit. [TpegMeTOM NOCTIIKEHHS € iHAMKATUBHI IaHAmadTHI 06 €KTU PiBHA (dallilt, Ki MOXKJIMBO 3aCTOCYBATH JIJIS
MOHITOPHHTY HEraTUBHUX TPEH B JJaHAMAPTHOI CTPYKTYPU Ta CTaHy HaWOiIbIl BPa3lIuBUX JloKaLill. Haykosa
HOBH3HA OJi€P>KaHMX PE3yJIbTaTiB [10JIsIra€ B HACTYITHOMY: Briepiue: - po3po6s1€HO OHSTTS iHIUKAaTUBHOTO
JNanAma@THOrO MOHITOPUHTY Ha ¢alliabHOMY PiBHI pO3rJsaay U 3alpONIOHOBAHO aJIFOPUTM HOTo pearnisariii
HISIXOM Ha3€MHO-KOCMIiYHOI 3IOMKY; -~ OIIPallbOBAHO KOHLEMLi0 i BU3BHAYEHO METOL0JIOTiI0 BUBHAYEHHS U
inenTudikanii iHgMKaTUBHUX JaHAMADTHUX 06 €KTIB MIJIIXOM KOMILJIEKCHOTO aHaJi3y KOCMIYHUX re0JaHuX Pi3HOI
(isn4HOI NpUPOY (CIIEKTPAJIbHI [ialla30HU BUAUMUX 1 iHQPauepBOHUX JOBXUH XBUJIb Ta Pi3HOI PO3LilbHOI
3/IATHOCTI) y ITO€IHAHHI 3 TpeLn3iiiHO0 JIaHAma(THOO 3IOMKOIO Ha KJII0YOBUX 00'€KTax (3 BUKOpucTaHHs GPS i
nopatky no cmaprdonis NextGis, ArcPad, ArcGis for Windows Mobile); - mociimkeHo iHauKaTUBHI 06 €KTH Ta
crioco6u ix ineHtudikauii Ha TepUTOPIi LUISIXOM creLianbHOI 06pO6KU JaHUX IIporpamaMu po3iizHaBaHHS 6e3
HaBYaHHS 1 3 HaBYaHHSM; - OOIPYHTOBAHO BUOIp i JeTalbHO JOCIIIKEHO METOIU 0OPOOKM KOCMIYHUMX 3HIMKIB
Landsat 8, Sentinel-2, Planet Scope: nmopiBHsIbHUI BUGIp Miana3oHiB i pO3AiibHOI 3IaTHOCTI, iIHAMKATUBHUX 32
CBOiMM BJIACTUBOCTSIMU ¥ TOCTITHULIBKUMU MOXKJIMBOCTSIMU [J151 PI3HUX TEPUTOPIill, KOMIIJIEKCHe nudepeH1iiioBaHe
BMKOPHMCTaHHS Ha3BaHUX MaTepialiB; - 3aCTOCOBAHO YAOCKOHAIEHY METOAUKY YKJIaZaHHs JaHAma(THOI KapTU-
rinoTe3u (GUCTaHLiMHO, 3 aBBTOMAaTUYHUM PO3IIi3HaBaHHSIM 3 BUKOPHCTAHHIM OBEPJIEHHOTO aHai3y 32 pebedoM,
HasIBHICTIO BOAHO-60JIOTHUX JIOKAllill i CTAaHOM POCJIMHHUX YIPYIOBaHb; Y,OCKOHAJIEHO: ~ METOJUKY
naHpmadTHOro KaprorpadysaHHs (piBHA (allii) Ta yKiagaHHs 6a3u JaHUX Pi3HOYACOBUX 31IOMOK JJ1s1
MIPOCTEXXYBaHHS 3MiH MIPOTATOM JOCiIKyBaHOrO niepiony. OTpumany nogablinii pO3BUTOK: - METOAUYHI 3acaniu
JaHnmadTO3HABYMX AOCIIIKEHb IPUPOIOOXOPOHHUX TEPUTOPIil 3 BUKOPUCTAHHSIM KOCMIYHUX re0faHuX
6e3rocepeiHbO Y N0JbOBIN naHamadTHiN 3itomui. PakTHYHUI MaTepial: KOCMiUHI 3IOMKU TepUTOPii cynyTHUKaMu
cepiit Landsat 8, Sentinel-2, Planet Scop, 1angma@THa KapTa cepeiHbOr0 MaclITady, KapTH Te0JIOTiYHa, IPYHTOBA,
reo6oTaniyHa 3 npoekty HIIIT «Ci10605kaHCbKUI»; MaTepiaayu BeJIMKOMACIITaOHMX 0JIbOBUX JIaHAMAPTHUX 31 1I0MOK
acIipaHTCbKO-CTYJIEHTCbKOI'0 HayKOBOT'O 3aroHY (32 yyacTio 37100yBauku) AinssHok Tepuropii HIIII. 3acTocoBani
METOJIY: [10J1b0BOI JIaHAAPTHOI 3IOMKHY (MapIIPYTHOI Ta IJIOLIAAHOI 10 OKPEMUX KJIIOYOBUX [iJISIHKAX);
aBTOMaTW4HoOi Kiacudikanii raHgmapTHUX BUAIIB MeTogamMu 6e3 HaB4aHHS i 3 HABYaHHSM; HalliBABTOMAaTUYHOTO
yKJIaaHHs JaamadTHOI KapTyU-TinoTesy; Bidyanidalii IpocTopoBuX Lu(POBUX re0JaHNX i IOPiBHSIIBHUI
aBTOMAaTUYHUI aHasi3 300pakeHb; BeKTopu3alii i inenTudikauii 306paxkeHs y 0JIbOBUX YMOBaX i OBEpJIeHUM
aHasli30M; BEKTOPM3allii KOMIUJIEKCY O3HAK i 3aCTOCYBaHHA ii 11 BUABY 1 MPOCJIIAKOBYBAaHHA 3MiH Y Yaci
ingukaTuBHUX Qauin. [IpencraBneHnit 3HaYHUN 06'em MOPIBHSJIBHOTO €KCIIEPUMEHTAJIbHOTO IOCIIiI>KEHHS
MIPUIIATHOCTI JJ11 BCTAHOBJIEHUX 3aBaHb i MOKJIMBOCTEN BUKOPUCTAHHS JAHUX KOCMIYHUX 3MOMOK Sentinel-2,
Landsat 8, Planet Scope. [I151 BpaxyBaHHS BJIaCTUBOCTEH, SIKi HE IIEPEJAI0ThCS YEPE3 €JIEKTPOMATrHIiTHI XBUJIi 1 TOMY

He (PIKCYIOTbCSI CKAHEPAMHU, 3aCTOCOBAHO OBEPJICHUI aHai3.

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. 3aKkJII04Hi BiZoMOCTi

Biacue IlpizBume Im's I1o-6aTbKOBI Maxkcumenko Hazist Bacunisra
roJIOBH pagu

Biacue Ipizsume Im's [1o-6aTbKOBI Makcumenko Hazist BacusisHa
roJIOBYIOYOroO Ha 3aciJaHHi

BigmoBigaabHuUI 3a ni,J.II‘OTOBKy [lleByenko AHnpin OsieKCaHgpPOBUY

00JIIKOBHX JOKYMEHTIB

Peectparop VkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




