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OBIIASA XAPAKTEPUCTHUKA PABOTbBI

KJIFOYEBBIE ~ CJIOBA: HOPMAJIM30BAHHBLIM ~ PA3HOCTHLIU
BETETALIMOHHBIN  MHJEKC (NDVI), PACTUTEJIbHBIN  ITOKPOB,
TEXHOJIOI'M JTNCTAHIMOHHOI'O 30HANPOBAHUNA,
[TIPOCTPAHCTBEHHO-BPEMEHHOI AHAJIM3, ARCGIS, ENVI, MUHCK,
GEODA, MOJIEJIb BHUHAPHON KJIACCUOUKAIIMM CMELIAHHBIX
[IUKCEJENW, AHAJU3 TIIPOCTPAHCTBEHHOM ABTOKOPPEJISILIUMN,
MHIAEKC MOPAHA, LISA-KAPTA, CITYTHHUKOBBIE CHUMKM LANDSAT,
MATPHUIIA ITEPEXOJ1I0B THUIIOB 3EMJIEITIOJIb3OBAHMNA,
OKOJIOITUYECKASA OXPAHA

lenp wccrnemoBaHus. MPOAHATU3UPOBATH OCOOCHHOCTH TIPOCTPAHCTBEHHO-
BPEMEHHOM 3BOJIIOIIUM PACTUTEIHLHOIO MOKpoBa MuHckoro paiiona benapycu ¢ 2010
o 2024 rr.

AKTyaJbHOCTh HCCJICJAOBAHMS 3aKJIIOYaeTCsl B TOM, UYTO JHUCTAaHIIMOHHOE
30HJAMPOBAHME  SIBJIISICTCSI COBPEMEHHBIM  METOJIOM  TOJIYYEHHS  aKTyaJlbHOMU
nHpopMaMu O PACTUTEILHOM IOKpOBE. JIMHAMHUYECKOE HW3MEHEHHE 3EJICHBIX
HACXKJICHUN MOKET OBITh IMTPOAHATM3UPOBAHO U U3YUYEHO I10 CITyTHUKOBBIM CHUMKaM
C OJIHOM W TOM K€ TEPPUTOPUHU B pa3HbIC BPEMEHHbIC MEPHUObl. MHOTOUHCICHHBIE
(GYHKIIMM M KadecTBa PACTEHUM SIBJISIIOTCSI OCHOBOM BBDKHUBAHHS M Pa3BUTHSA
YeJI0BEUECTBA, a M3yUYCHUE PETHOHAIBHOTO PACTUTEIHLHOTO MTOKPOBA UTPAET BAXKHYIO
pPOJIb B TOJJICP)KAaHUM DHEPreTHYECKOro OamaHca sKocucTeMbl. [IpocTpaHcTBeHHAas
OIIEHKA W OTNEPATUBHBIA YYET U3MEHEHUIN B XapaKTepe PaCTUTEIBLHOCTH BO3MOXKEH C
ncnonas3oBanueM ['MC-TexHOIOrHil Ha OCHOBE THUIOBOIO aHajn3a KOCMHYECKHX
cHUMKOB. OH mMeeT OOJIbIIOe NPAKTHUYECKOE 3HAUEHHE ISl aHalu3a W OICHKH
9KOJIOTUYECKON CUTYAIIMU BCEro peruoHa.

OOBeKT wuccinenoBaHus: CIyTHHUKOBBIe cHUMKM Landsat MuHckoro paiiona,
benapycs, 3a 2010, 2015, 2020 u 2024 rr.

IIpenmer  uccieqoBaHMUS: NPUMEHEHHE  METOJIOB  JIUCTAHIIMOHHOTO
30HJIUPOBAHMUS JJISI U3YUYCHUSI TUHAMUYECKUX U3MEHEHHUI paCTUTEIBHOTO MTOKPOBA.

[TonyueHnHsble pe3ynbTaThl U UX HOBH3HA: HA OCHOBAHUU MOJYYEHHBIX B XOJE
HCCIICIOBAHUS JaHHBIX MOJKHO CJieJlaTh BBIBOJ, 4YTO MHACKC PACTUTEIHHOCTH
MuHCKOTO pailoHa B LIEJIOM JIEMOHCTPUPYET MEIJICHHYIO TEHAEHLINIO K pocTy ¢ 2010
no 2024 ron, npy 3TOM 3HAYUTEIBHO YBEJIWYMBAETCS JIOJS IUJIOMIAA TOJBKO OYEHb
HU3KUX U OYEHb BBICOKMX YYACTKOB MOKPBITUS, U 3HAYUTEIHHO YMEHBIIAETCS JOJIA
IJIOIIAIM BCEX OCTaJbHBIX YYaCTKOB NOKpbITHS. (CoOrjacHO MaTpulle IepeHoca
YYaCTKOB C pa3HO# creneHbto NOoKpbiTus, ¢ 2010 mo 2024 rox pacTUTENBHOCTHh Ha
UCCIIEyeMON TEPPUTOPUU CMEIaJach OT YYacTKOB C OTHOCUTEIBHO HU3KUM
MOKPBITUEM K Y4aCTKaM C OTHOCHUTEIIBHO BEICOKUM MOKPBITHEM, U 00111e€ KOTMIECTBO
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PACTUTENBHOCTH 3HAYUTEIBHO YBEIMYMIIOCH, a PACHPENEIECHUE PACTUTEIBHOCTH HA
y4acTKax C Pa3HOMl CTENEHbIO MOKPBITUS UMEIO TEHAEHUUIO K KOHLIEHTpaluH, W
POCTPAHCTBEHHAsI CTPYKTypa OblIa OuY€Hb XOpOIo cIulanupoBaHa. CorjacHo
pe3ynbTaraM, MOJYYEHHBIM C IOMOIIBIO IPOCTPAHCTBEHHON aBTOKOPPEISALHUUA H
JPYTUX METOJOB aHaiu3a, 00JIaCTh HU3KOTO-HU3KOTO ckoruieHus (LL) B ocHOBHOM
pacnpenesneHa B IEHTPAJIBHOM TOPOJACKOM YacTM W BOAHOW 30HE pailoHa
UCCJIEIOBAHMs, a 00JIacTh BBICOKOrO-BhIcOKOro ckorienus (HH) B ocHoBHOM
pacnpeniesnieHa B JIECUCTBIX palilOHaX B CEBEPHOM, 3aMaJHOM U FOKHOW 4acCTAX palloHa
uccienoBanus. HoBUM3HA JaHHOrO HCCIEAOBaHUS 3aKiIO4YaeTcs B TOM, 4YTO
OOJBIIMHCTBO HCCJIEIOBAHUNA COCPEAOTOYEHO Ha KAaYeCTBEHHOM aHajiu3e WIn
KOJIMYECTBEHHOM HCCJEJIOBAHMHM, HO JAHHOE MCCIEIOBaHUE HapylIaeT 3Ty
TPaJMLIMOHHYIO CXEMY, COYeTas KAueCTBEHHbIM aHAM3 M KOJUYECTBEHHOE
UCCJIEIOBAHUE, YTOOBI TOKAa3aTh IMPOCTPAHCTBEHHYI0 M BPEMEHHYIO 3BOJIIOIUIO
PACTUTENBHOIO MOKPOBAa B HUCCIEAYEMOM paloOHE 3a MOCIEIHUE MATHAAUATh JIET C
Pa3HbIX TOYEK 3PEHUS.

Crpyktypa paboThl TpeAcTaBieHa OOIIeld XapaKTepUCTUKOW paloThI,
BBeJICHUEM, 4 TJIaBaMH, COCTOSIIIMMM W3 Pa3/iesioB, a Takke 3akiatoueHrueM. O0bem
paboThl cocTaBmI 58 CTpaHuIl, UCTIONIB30BaHbl S0 TUTEpaTypHBIX UCTOYHUKOB. Beero
UCTIONB30BaHo 9 pucyHkoB, 4 Tabmuis! 1 11 popmy.



GENERAL DESCRIPTION OF WORK

KEYWORDS: NORMALIZED DIFFERENCE VEGETATION
INDEX(NDVI), VEGETATION COVER, REMOTE SENSING TECHNOLOGY,
SPATIOTEMPORAL ANALYSIS, ARCGIS, ENVI, MINSK, GEODA, BINARY
CLASSIFICATION MODEL FOR MIXED PIXELS, SPATIAL
AUTOCORRELATION ANALYSIS, MORAN INDEX, LISA MAP, LANDSAT
IMAGERY, LAND-USE TRANSITION MATRIX, ECOLOGICAL PROTECTION

Research objective: to analyze the spatial and temporal dynamics of vegetation
cover in the Minsk District of Belarus from 2010 to 2024.

The relevance of this study lies in the fact that remote sensing is a modern
method for obtaining up-to-date information on vegetation cover. Dynamic changes in
green spaces can be analyzed and monitored using satellite imagery of the same
territory across different time periods. The numerous functions and properties of
vegetation are fundamental to human survival and development, and the study of
regional vegetation cover plays a crucial role in maintaining the ecosystem's energy
balance. Spatial assessment and real-time monitoring of vegetation changes are made
possible through the use of GIS technologies based on standardized satellite image
analysis. This approach holds significant practical value for the analysis and evaluation
of the ecological state of the entire region.

Landsat satellite imagery of the Minsk District, Belarus, for the years 2010,
2015, 2020, and 2024.

Research topic: application of remote sensing methods for the analysis of
dynamic changes in vegetation cover.

Conclusion and novelty: Based on the data obtained during the study, it can be
concluded that the vegetation index in the Minsk District has shown a gradual upward
trend from 2010 to 2024. During this period, there was a significant increase in the
proportion of areas with very low and very high vegetation cover, while the share of
all other categories decreased markedly. According to the vegetation cover transition
matrix, from 2010 to 2024, vegetation in the study area shifted from relatively low-
coverage zones to relatively high-coverage zones, resulting in a significant overall
increase in vegetation. The distribution of vegetation across different coverage levels
tended toward concentration, with a well-organized spatial structure. Results obtained
through spatial autocorrelation and other analytical methods revealed that Low-Low
(LL) clustering areas are primarily located in the central urban zone and water bodies
of the study area, while High-High (HH) clustering areas are predominantly found in
forested regions in the northern, western, and southern parts of the district. The novelty
of this study lies in its methodological approach: whereas most previous research has
focused either on qualitative analysis or quantitative assessment, this study breaks with

4



that tradition by integrating both approaches. This combination provides a
comprehensive view of the spatiotemporal evolution of vegetation cover in the study
area over the past fifteen years from multiple analytical perspectives.

The structure of the thesis includes a general overview, an introduction, four
chapters divided into sections, and a conclusion. The total length of the work is
58 pages, incorporating 50 bibliographic references. The thesis contains 9 figures,
4 tables, and 11 formulas.



