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Remote sensing technology combines well-known geographic information systems (GIS) with
the benefits of functions such as management, spatial data analysis and display of results; with
which you can view and evaluate past data fields. Remote sensing image processing used to
investigate and assess changes in forest resources will provide fast and accurate results. Based
on the collection of geographic data, attributes and the use of round trip remote sensing capa-
bilities to efficiently collect, analyze and use information. Research data collected from these
various sources include remote sensing data, field survey data (GPS sampling machines and
field surveys), and statistical statistics (statistical reports from relevant agencies). The study
carried out statistics on the area of each group of used land. Between 2001 and 2018, the struc-
ture of land uses changed significantly, mainly due to two groups of forest land and agricultural
land. Forest area declined sharply in 2018 compared to 2001, while agricultural and anthropo-
genic land areas tended to increase between 2001 and 2018. Landsat satellite imagery classifica-
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tion results showed a very good classification accuracy of 97 %. The field validation process has
high reliability and the benefits of using remote sensing to classify and assess land-use change.
The results of the study are also the basis for the development of maps of fluctuations in
the landscape of the study area. The matrix model has been proposed to analyze the dynamics
of the study area land-use classes, the analysis of the balance of classes area was done and a ma-
trix of transition probabilities was developed. The forecast of land distribution by land use
classes for the year 2035 is made.

Keywords: geographic information systems, remote sensing data, automated classification, class
of land use, matrix model

AHaM3 IMHAMMKH 3eMJIeN0/Ib30BAHKS HA YPOAHU3UPOBAHHO! TEPPUTOPHH C UCTIOJIb30BAHHEM M-
TEPHAJIOB AUCTAHIMOHHOTO 30HAMpPoBaHus 3eMiH, [ C-TexXHOI0rHil 1 MAaTeMATHIECKOTO MOJIENH -
poBaHus

Your Tait Hryen, Txans Kyer ®an, A.C. Anekcees, /.M. YepauxoBckuii, A.B. JIiooumoB,
B.JI. CepreeBa

CoBpeMeHHbIE AMCTAHLIMOHHBIE METOIbI U3YYEHMS TIPUPOIHBIX pecypcoB coBMecTHO ¢ TN C-
TEXHOJIOTHSIMH MO3BOJISIIOT 3(p(DEKTUBHO BBIIIOJHSITH PSIZ OIEepaLMil 110 yIIpaBIeHU0 1 00pa-
0OTKE ITPOCTPAaHCTBEHHBIX MAaHHBIX O JiecaX, M3y9aTh TMHAMUKY 3eMeiTb. HayaHoit ocHOBOI TSt
TIPOBENICHYSI MCCIICIOBAHUS SIBJISIETCST KOHIICTIIIHST JIECHOTO MOP(OJIOTUIECKOTO JaHadToBe-
IIeHUsI, TIpeaIojaramlnas akTUBHOE UCIIOJIb30BaHME BCEl COBOKYITHOCTH JIaHAIIAMTHBIX KC-
TOYHUKOB MH(MOPMAIIHH.

OCHOBHOI1 LIeJTbIO UCCIEIOBAHUS SIBJISIIACh pa3paboTKa U anpodalvst METOAUKY TS U3YYeHUS
JNMHAMUKU KJIACCOB 3eMJIENIOJIb30BAHUSI HA OCHOBE MaTepHaioB KOCMUYECKON ChEMKU U COBpE-
MeHHBIX cpencTB [ UC-TexHoM0TUiA.

OO0BEKTOM HCCIIeIOBaHUSI BRIOpaHa ceBepHas YacTh JIMCMHCKOTO HAyIHO-MCCIIeI0BATEIbCKO-
ro U y4eOHOro nojauroHa Ha tepputopuu JleHuHrpaackoit o6iactu. Ha ocHoBe aHanu3za
MMEIOIIMXCS MaTepUajoB, TaHHBIX MTOJEBBIX O0CICIOBAHUI 1 KOCMUYECKOM CheMKH OBIIIO
BBIIEICHO TISITh OCHOBHBIX KJIACCOB 3eMJICTIOIb30BaHMs. BeITIOTHEHAa aBTOMaTH3NPOBaHHAS
Knaccudukanus KocMmuueckux cHUMKoB Landsat 2001 u 2018 rr. Ha M3ydyaemyo TeppUTOPUIO
METOJIOM MakcuMajibHOro npasaononodus. Cratuctuka Kanmna cocraBuia 0,98 nist cHumka
2001 . u 0,97 nnsa cnumka 2018 . BeibopouHast Ha3eMHas BepubuKalus NOATBEPAUIA COOT-
BETCTBME Pe3yJbTAaTOB KJIacCU(PUKALIMM UCTUHHBIM KJlaccaM 3eMJenob3oBaHus. OLeHeHbl
M3MEHEHHMS TIIOIaIeii KaXKI0To Kilacca. 3a M3yJyaeMblii IIepHoJ BpeMEHH CTPYKTYpa KJIacCOB
3eMJIENO0JIb30BAHMSI U3MEHUJIACh MPEUMYIIECTBEHHO 32 CUET YBEJIMUYEHMUSI JOJIU 3eMeNb Hace-
JIEHHBIX TTYHKTOB U 3€MeJb CeJIbCKOXO3SIMCTBEHHOT0 Ha3zHaueHus. [1nomaab JecHbIX Haca-
xkaeHuii K 2018 romy cyiiecTBeHHO cokpaTuiack. [1pemioxeHa MaTpuuHasi MOJIEJb IJISI aHa-
JIM3a TUHAMHWKY TUTOIIAAei M3ydaeMol TepPUTOPUH TT0 KiIaccaM 3eMJICITOTb30BaHUS,
MPpOBe/IeH aHaau3 bajaHca IUIoIIaAei Mo KjJaccaM U IMOCTPOeHa MaTpUlla BEPOSITHOCTE Te-
pexojia 3eMeNb U3 OJHOI Kateropuu B Apyryto. CrejlaH MpoTrHO3 paclpeaeeHus 3eMeb Mo
KJaccaM 3emiienoib3oBaHus Ha 2035 rom.

[MomydeHHBIE Pe3yIbTaThl BaXKHBI TSI M3yIeHMS JIaHAIAa(GTHON OCHOBHI TeppUTOPUH JIMCHH-
CKOTO HayYHO-MCCIEI0BATEIBCKOTO W YYeOHOTO MOJUTOHA. TakKe pe3yabTaThl MCCICIOBAHNS
MOTYT MCIOJIb30BaThCsl B KAYECTBE OCHOBHI IIPY Pa3paboTKe KapT IMHAMUKH IUIOIIAACi 10
KJTaccaM Y BUIaM 3eMJICTIONb30BaHMS TS MCCIIEIyeMOI TEPPUTOPHN.

KiroueBbie c1oBa: reorpadrdeckrie MHGOPMALIMOHHBIE CUCTEMBI, MaTepHAJIbl JUCTAHLIMOHHOTO
30HIMPOBAHUS, aBTOMAaTU3MPOBaHHAS KIacCH(UKAIINS, KTacC 3eMJICTIOb30BaHUsI, MATPUIHAS
MOJIEJb
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