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Geoinformation Systems”

In the course of research training and scientific work, doctoral student Arystanov Asset
demonstrated a high level of professional competence in the field of remote sensing,
geoinformation systems, and spatial analysis of agricultural landscapes. His research activities
were characterized by systematic work with scientific literature, advanced satellite data, and
modern geospatial analysis methods.

During the doctoral period, Arystanov Asset actively participated in scientific discussions,
international collaborations, and research projects related to satellite monitoring of agricultural
systems, climate variability, and land-use sustainability. The doctoral student consistently applied
modern remote sensing techniques using multispectral satellite data (Sentinel-2) combined with
geoinformation systems for large-scale spatial analysis of winter grain crops in southern regions
of Kazakhstan.

The doctoral research topic “Satellite Monitoring of Winter Grain Crops in the South of
Kazakhstan Based on Modern Geoinformation Systems” fully corresponds to current scientific
challenges in sustainable land use, agricultural monitoring, and digital transformation of
agroecosystems. The research focuses on the development and application of quantitative remote
sensing indices, automated classification methods, and spatial-temporal analysis within GIS
environments for assessing cropping patterns, re-sowing dynamics, and land-use sustainability.

The doctoral research results are presented in a series of peer-reviewed scientific articles
published in international journals indexed in Journal Citation Reports (Clarivate Analytics) and
Scopus, corresponding to the second officially approved form of doctoral dissertation defense. The
key research outcomes are reflected in the following publications:

- Arystanov, A. et al. (2024). Use of Indices Applied to Remote Sensing for
Establishing Winter—Spring Cropping Areas in the Republic of Kazakhstan. Sustainability, 16(17),
7548. https://doi.org/10.3390/su16177548.

- Arystanov, A. et al. (2025). Automatic Classification of Agricultural Crops Using
Sentinel-2 Data in the Rainfed Zone of Southern Kazakhstan. Agronomy, 15(9), 2040.
hitps://doi.org/10.3390/agronomy15092040.

- Arystanov, A. et al. (2026). Winter Cereal Re-Sowing and Land-Use Sustainability
in the Foothill Zones of Southern Kazakhstan Based on Sentinel-2 Data. Sustainability, 18(2),
1053. ht‘tps://doi.om/l0.3390/51118021053.

In all published articles, Arystanov Asset is the first author, confirming his leading role in
formulating research objectives, developing the methodological framework, processing satellite
data, performing spatial analysis, and interpreting the results. The publications demonstrate
methodological consistency, scientific novelty, and applied relevance for agricultural monitoring
and sustainable land management.




The scientific results obtained by the doctoral student are characterized by originality,
methodological rigor, and practical significance. The applied approaches based on remote sensing
and GIS contribute to improving large-scale monitoring of winter grain crops and support
evidence-based decision-making in agricultural land management under changing climatic
conditions.

The research outcomes fully correspond to the declared doctoral topic and meet the formal
requirements for awarding the Doctor of Philosophy (PhD) degree. The presented publications
confirm the independence of the conducted research and the doctoral student’s readiness for further
scientific and academic activity.
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FBLJILIMU-3EPTTEY KETEKIIICIHIH, IOJIYbI

ApBICTaHOB ACeTTiH JOKTOPJIBIK 3epTTeyiHe ApHAIFaH
«3aMaHayH reoaKnapaTThIK JKyiieaep nerizinge KazakcTanubIH OHTYCTIriHAeri KY3IIK
OHIi AAKBLIAAPABIH CIy THUKTIK MOHUTOPHHI D)

3eprTey MaibIHABIFEl MEH FBUIBIME JKYMBICE GaphICHIHIA JOKTOPaHT APBICTAHOB ACET
KAIIBIKTHIKTAH ~ 30HATAy,  T[EOAKMaparThlK  JKYHeNnep — JKoHEe  aybll [IapyaIIbUIBIFEL
nagmuadTTApEIHEH KEHICTIKTIK Talfaysl CalachlHIa JKOFaphl Koci6u OiTKTIMIriH KOpCeTTi.
OHBIH FBUIGIME KbI3METI FBUIBIME 9/IeOHETTEpPMEH JKyHemnm JKyMmbIc, 3aMaHayd CITyTHHUKTIK
JiepeKTep K3He Ne0aKnapaTThIK Tajiay olicTEpiH KOJIaHy apKbUIbI CHIIATTAJI/IBL.

JIOKTOPAHTTHIK Ke3eHIe ApBICTAaHOB ACET FhUIBIMH mikipragacTapra, XajbIKapajbik
BIHTHIMAKTACTHIKTAPFA JKOHE AyBUI IIApyalIbLIBFbl XKYHEIePIH CIyTHUKTIK OaKpLIay, KIAMATTHIK
©3reprillTiK JKOHE JKep MaliaaHy TYPAaKTBUIBIFBIHA KATBICTBI 3CPTTCY obanapbiHa GenceH i
KaThicTl. OJN  JOKTOpaHT —peTiHje 3aMaHayd KAlIBIKTBIKTaH — 3OHATAY oIiCcTepiH,
MYJIBTHCTIEKTPAIIBI CITy THUKTIK nepexTepi (Sentinel-2) reoaknapaTTbIK KYHeTepMeH GipikTipim,
KazakcTaHHBIH OHTYCTIK aiiMaKTapbIHIArbl KBICKE JOHJI AKBULIAPIBIH ipi KOIeMl KeHiCTIKTIK
TaayblHa TYPAKThl TYPIe KOJIAaHBL

«3aMaHayH Tre0aKmapaTTBIK :Kyiiexep perizimme KazakcTaHHBIH OHTYCTIiriHAeri
KY3MiK JOHAI AaKbLIAapAbIH CIyTHHKTIK MOHHTOPHHID TAaKBIPHIObI JKEPIl TYPaKThI
maiianady, aysUl IIAPYallBUIBIFBIH  OaKplmay — JKOHE arposKoXKyHenepmin  MupIBIK
TpaHC(OPMAIHSCH] CANACKIHIAFE! Kasipri FEUIBIMA MICeseepre TOJbIK colikec Keneni. 3eprrey
KYMBICHI ~ CaHABIK  KAIUBIKTBIKTaH  30HATAY HHIEKCTepiH JaMbBITy MEH KOIJaHyfa,
ABTOMATTAH/IBIPBUIFAH XKIKTEY OiCTEPIHE KIHE GIS oprachH/ia KeHICTIKTIK—yaKbITTBIK TalfayFa
GarBITTANFAH; Oyl JaKsULIap YAriciH Garanay, KaiiTa ery JHHAMHKACBIH 3EPTICY XKOHE KEP
Haiifanany TYPaKTBUIBIFBIH aHbIKTayFa MYMKiHZiK Gepeni.

JIOKTOPAHTTHIK 3ePTTey HOTHKENEpi Journal Citation Reports (Clarivate Analytics) xoHe
Scopus MHIEKCIHIEri XalbIKapalblK XKypHanaapa Kapuslanral opinTecTep KaparaH FBUIBIMU
MaKajanap CepusChIHIA YCHIHBUIFAH, OYJI NOKTOPAHTTBIK AHCCEPTALUHEL KOpFay/bIH EKiHIIi
pecmMu OexitinreH (opMachHa —CofiKec xenemi. Herisri FBUIBIME HOTHOKENep KeJeci
KapUsAIaHBIMAAP/A KOPCETLIIeH:

-ApsicraHoB A. xoHe Oacka. (2024). KampIKTBIKTAH 30HATAY HHJIEKCTEPIH KOJIAHy
apksUTbl  KasakcTan — PecryO/mKachIHIArbl KY3Ti—KOKTEMIi €ric auKanTapblH —aHBIKTay.
Sustainability, 16(17), 7548. https://doi.org/ 10.3390/sul 6177548

-ApsictanoB A. xoHe Gackanap. (2025). Ka3aKCTaHHBIH OHTYCTiriHIeri ToNIiMI altMaKTa
Sentinel-2 mepekTepi HeriziHie aybUl INapyamIbUIBIFBI HaKbUIIAPBIH aBTOMATTHI IKIKTEY.
Agronomy, 15(9), 2040. https://doi.org/10.3390/agronomy1 5092040

-AppicTanoB A. JXoHe 0acka. (2026). Sentinel-2 nepexrepi Heriziage OHTYCTIK
Ka3axkcTaHHBIH Tay OekTepi alMaKTapbHIA KY3IiK JoHZI JaKbLIIap/Ipl KaliTa ce0y JKoHE Kep
Taiianany IsH TYPaKTHUIbEEL. Sustainability, 18(2), 1053. https://doi.org/ 10.3390/su18021053

BapIbIK XapusIaHbIMIap/a APEICTaHOB Acer Gipinmmi aBTop 601IBII TAOBUIANIEL, OyJ1 OHBIH
3epTTey MaKcaTTapblH aHBIKTay, oficTeMeNiK HeTi3iH 93ipiey, CIyTHHKTIK JIEpeKTepi OHIEY,
KEHIiCTIKTIiK Tajay JKYpTi3y XoHE HOTIDKENEpHi HHTepHpeTaiusiay GOMBIHIIA JKETEKITi POJIiH



pactaiinpl. JKapusanaHbMAap omicTemenik Gipi3mimiKTi, FHUIBIMH JKAHAIIBUIIBIKTEl JKOHE aybUl
IapyanTbUIBFBIH OaKpliay MCEH JKCp madanyasl TYPaKThl Oackapyra apHAIFaH MPaKTHKAIBIK
MAHBI3IBLIBIKTHL KOPCETE.

JIOKTOPAHTTBIH ~FBUIBIMU HOTIXKeJepl TYIHYCKAIIBIK, omicTeMeNiK KaTaHIBIK JKOHE
IPaKTHKATIBIK MoHiMer epekieneHeni. KamibIKTBIKTaH somaray koHe GIS Herizineri
KOJITaHOAIB! QUICTeP KBICKDI JIOH/1 JaKpUIIapAbl ipi xememze MOHI/ITOpPIHriJ'ICyJIi KETUIAIpYTe
JKoHe e3Tepill OTBIPFaH KIMMAaTThIK JKaraiinapaa aysul IIapyaribllbFbl xepiepia Oackapyna
JOTeN Il IeTmiMep KaOBUIIayFa YIEC KOCAIBL.

3epTTey HOTIKEIEpi TOJBIKTAl JKapHsUIaHFaH JOKTOPAHTTBIK TaKBIPHINKA COUKEC Kenesi
wone ®umocodus TOKTOPBI (PhD) nopexecin Gepy yIniH pecMu TajnamnTapra JKayar Gepeni.
Y CBIHBUIFAH JKapUsJIAHBIMIAP JKYPTi3iIreH 3epTTICYIiH ToyeNCi3AiriH JKoHE JOKTOPaHTTHIH api

(v}

Kapaﬁ FBUIBIMH JKOHE aKaJaeMUSIIBIK KBI3METKE JaubIH EKeHIH pacraﬁmﬂ.
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