AYol 3mOMmIms JeslogozsEos: LogMEweo dmbsigdgdol ds0bobyols s
©obE9630M0 BMbEoMmgdoL gsdmygbgdoom.

XRS5 565

bs3s80b9G bsdmmdo fs689b60¢r05 0crosl bsbyerdpoge #960396bod ol

b38296980b89(9939¢2 d936099980bs 05 d9co030060L 3353-9¢799) B9 896980l s330bs s
99999392000 8sgobHBob 3500900960 bs@Holbbols dobo $9d0ol drmobmz6980l dgbisdsdolbs

016930l o330 o 393Yg39Mmds

Usdg3b0gMm bgeddmgzsbgero: gomeyo dodgersdy

003l bsbgedfogm MmboggmloBgdo

odogwolso, 2026



AbmOL  F5EP0gMGds  45dM3bsEHM 00 9506 7d0Ls @S MMYBOBIE0gO0L  JodsMm,
OMAqdds3 oMo ©sT0F0oMgL 33¢1930L gobbmM309egdsdo.

39bL53MPMGIM FoEEMdL 3bo Byl bgerddwgsbgul, yomemao dodgasdgl, gohgwmwo
36MHM7gLoMEo  3mBLMWES30900Ls s VOMGdIMYwo MBY3900LMZ0L. FoEEIMBdSL 3bo
0ol Lobgwdfonm Mbogzgmbo@gdol 93509306  39MHLbmboel  65dMMIby  F/Jomdol
36m3gbdo IboMsFIHOLMZ0L.

31939, ©O0QE  F5EEWMISL  3Mbo  4gMdsbools  LsgMHMITMEOOLM  MBIIOMAEMdOL
LOBMAOEMGOSL  (GIZ)  LodogolGHMm  3MHMyMmodol  sxz0bsbLYdOLs s o3  33e930L
296bmM 309 gd0L FgLodErgdemdOLMZ0L. (GIZ AGMsb@Eo - N — 2836)



3LEGHMsJGo

§obsdgdstyg 65dGmdo gbgds Fgmgmeo  GHodolL  GHYggool Lobgmd®mog  3wslogozsEosl
Sentinel-2-0b  56593B53MME0  dMbs399930L5 S OLEGHMOOMWO  IBIOL  LOBYLEOL
3MOMIms 3939980L 259mygbgdom. 33e0930L JoBsbo 0gm dMsg5elgBMbm@o (Multi-seasonal)
doamdol  9839JGMIOMdOL  Fgisligds Moo LEHOYIGHOOL  Jmbg  3MEOMIGIOL
0096G0x8030MJd0LM30L.  33¢0g30L  GFoMyargddo  AsbbmGEogwEs  Lbsdo  bggbo®ol
9mY0Mgds: Boxgbmeols, d90m@amdol s domo 3mddobocmgdwo (Stacked) dmbszgdgdols
159321939 DBY. LOBYBEOL sb5FoVEGOW S FMbES 3¢5LGdOL M3EHOT0DSE0S, ML TIP3
Bo3MYow0od@s mmbo  doMomso  Jwslio:  go3z0/330350mbo  (PIN), foggwo (FAG),
dmbs/mgws (QUR_ULM) s Gibows (CAR).

990929006  d0bg30m,  FMSZ5LYBMbMMO  Joamds 3600369 m3zbs  v0gTo@gds
900056 BEgbs®gdL s LogMmm LoBMlEoL (Overall Accuracy) 79.44%-b 5B396900.
3309350 ©95QLBEGMMS, MM LyHBMBIOOL 3MTBObS30s Bodmoegdsl 0dwgzs WIBOJLOMPIL
939botgms  Babmemaom®mo  GHMmogdG™ME0s, o3 39s3HY39B0s L3gdBHO s Abgoglio
ROOE™39560 Lobgmdgdol golsdoxbs. ,659MMATo gobbowamos boggerg dmbsizgdgdols
©IBROEOGO® 25dMf399o 459mfi393900 S FoM0 J9FMHOL JHgdo BMbogdms sbsEr0BOl
(85060690) @5 3567960 LHogmgdol senam®omdgdol  4s9mygbgdol aBom. dowgdwo
39092900 Jdbol 9ot Loxwmdzgel GHYol MglMLYdOL EOLEIBE0MO Jmbo@m®mobyol
LobEgdol MHga0Mmboero 45636HEMdOLmZ0L.



Abstract

This study explores the tree species classification of mixed forests using Sentinel-2 satellite
imagery and historical, low-accuracy forest stand maps. The primary objective was to evaluate the
effectiveness of a multi-seasonal approach in identifying forest stands with complex structures.
Within the scope of the research, three modeling scenarios were implemented: summer-based,
autumn-based, and a combined (stacked) multi-date dataset. To enhance classification accuracy,
class optimization was performed, resulting in four dominant classes: Pine/Cypress (PIN), Beech
(FAG), Oak/Elm (QUR_ULM), and Hornbeam (CAR).

The results demonstrate that the multi-seasonal approach significantly outperforms single-date
scenarios, achieving an Overall Accuracy (OA) of 79.44%. The study confirms that the
combination of seasons allows for the capture of vegetation phenological trajectories, which is
crucial for differentiating spectrally similar broadleaf species. The paper discusses the challenges
posed by a deficit in field data and outlines mitigation strategies through data mining and the
application of machine learning algorithms. The findings provide a robust foundation for the

regional expansion of remote sensing-based forest monitoring systems.



