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Relevance of the research, its scientific significance, and practical
importance. The dissertation by Marziya Daniyarova is devoted to the assessment
of the qualitative state of agricultural land based on GIS technologies and aims to
develop a comprehensive methodological framework for land quality evaluation
using modern geoinformation systems and remote sensing data. The study addresses
one of the most pressing challenges of contemporary land management — land
degradation — which is particularly pronounced in the northern steppe regions of
Kazakhstan, where soil erosion, salinization, desertification, and overgrazing
significantly limit sustainable agricultural development.

The relevance of the research is determined by increasing anthropogenic
pressure on land resources, climate change, and the need to ensure sustainable
agriculture and food security. The author convincingly substantiates the necessity of
transitioning from fragmented land assessments to integrated spatial-temporal
models that account for the combined influence of natural, biophysical, and socio-
economic factors.

The proposed approach is consistent with international land monitoring
practices promoted by FAO and the Copemicus Land Monitoring program, while
being carefully adapted to the specific soil-climatic conditions of Northem
Kazakhstan. This combination of global methodologies and regional specificity
underlines the high relevance of the dissertation.

The main scientific and methodological principles underlying the
dissertation. The methodological framework of the dissertation is based on the
integration of GIS technologies, remote sensing data, and multi-criteria decision
analysis. The study employs multispectral satellite imagery from Landsat 8/9
OLV/TIRS and a digital elevation model (SRTM) as the primary data sources. A set
of vegetation, biophysical, and topographic indices (NDVI, EVI, MSAVI, GNDVI,
NDWI, VCI, BSI, SOCS, LST) is used to characterize vegetation cover, soil
condition, and surface thermal properties. Their integration is performed using the
Weighted Overlay and Raster Calculator tools within ArcGIS Pro.A key
methodological contribution of the study is the normalization and reclassification of
all indicators into a unified five-grade evaluation scale, which enables objective
comparison of territories and detection of spatial-temporal trends in land quality over
a long-term period (1989-2023).

Scientific results obtained by the doctoral candidate and their validity.
The research resulted in the development of an integrated system for assessing the



qualitative state of agricultural land that combines remote sensing-based indicators
with a score-based evaluation of agricultural potential.

The study demonstrates that the integration of multi-criteria GIS analysis with
threshold-based scoring significantly improves the accuracy and reliability of land
quality assessments. Spatial differentiation of land quality classes, identification of
degraded zones, and detection of areas with high agricultural potential were
achieved.

The validity of the results is ensured through the use of verified satellite
datasets, standardized data preprocessing procedures, official statistical sources, and
field-based validation.

Thereliability ofthe findings is supported by the application of internationally
recognized remote sensing methodologies, reproducible GIS workflows, and cross-
validation with field observationsand official statistics. The logical structure of the
dissertation and the appropriate use of statistical and geostatistical methods further
enhance the credibility of the conclusions.

Structural and conceptual integrity of the dissertation. The dissertation is
characterized by a coherent structure and internal consistency. All chapters are
logically connected and contribute to achieving the research objectives. Maps,
tables, and graphical materials effectively support the analytical results and
conclusions.

Individual contribution of the doctoral candidate and scope of the
research. All stages of the research — from data acquisition and processing to
methodological development, spatial analysis, and formulation of recommendations
— were carried out independently by the author. The scope and depth of the work
fully meet the requirements for a PhD-level dissertation.

Research competence of the doctoral candidate. Marziya Daniyarova has
demonstrated a high level of research competence, proficiency in modern GIS and
remote sensing tools, and the ability to conduct complex spatial analyses. The author
shows strong analytical skills and the capacity to translate scientific findings into
practical recommendations.

Conclusion. The dissertation entitled “Assessment of the qualitative state of
agricultural land based on GIS technologies” by Marziya Daniyarova represents a
comprehensive, original, and methodologically sound scientific study conducted at
a high academic level.

Based on the scientific contribution, practical relevance, and academic rigor
of the dissertation, I strongly recommend awarding Marziya Daniyarovathe degree
of Doctor of Philosophy (PhD) in the educational program 8D07303 — “Cadastre.”
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Ha JMccepTannoHnyro padory Janusaposoii Map3un na temy: «Ouenxa
Ka4e€CTBEHHOI'0 COCTOSHMS CEIbCKOX03MiicTBEeHHBIX yroauii Ha ocnose TN C -
TEXHOJIOT HI»,

NPEACTABJIEHHYI0 HA COMCKaHHe CTeneHH J0KTopa ¢puiaocopun (PhD)
no o0pasoBareapHoii nporpamme 8D07303 — «Kagacrp»

AKTyaJIbHOCTH BLINOJTHEHHOI PaGoThl, €€ 3HAYHMOCTh /1JIs COBP €M eHHOM
HayKH H 000CHOBaHHMe NPaKTHYeCKoil HeoOxomumocTH. JluccepranuoHHas
pabora JlaHusporoii Map3uu MOCBSIIEHA OIEHKE KAa9ECTBEHHOTO COCTOSHIA
CEIBbCKOXO3SHCTBEHHBIX yroquii Ha ocHoBe I'MIC-TexHONMOTHI M HampapicHa Ha
pa3paboTKy KOMIUIEKCHOTO METOOJIOTHYECKOTO MOAXO0Aa K aHAIM3y 3eMeNbHBIX
PECYpPCOB C HCIOIBb30BAHUEM COBPEMEHHBIX TI€OMH(OPMAIMOHHBIX CHCTEM M
JaHHBIX JUCTAHIMOHHOTO 30HAUpoBanys 3eMmi. MccienoBanyie OpHeHTHPOBAHO HA
pEIIeHHE OQHOW W3 KIIOYEBBIX NPOOIEM COBPEMEHHOTO 3EMJICTIONH30BAHUS —
JErpajlalliil CENbCKOXO3SANUCTBEHHBIX 3€MENb, KOTOpas B ycnoBHAX CeBepHOIo
Kazaxcrana mpospisercsa B ¢popMe 3pO3UM MOYB, 3aCOJICHUS, OIYCTHIHUBAHHA H
gpe3MEpHO aCTOUIHOM HAarpy3KHU.

AKTyanbHOCTE HCCHEeOBaHUS OOYyCIOBIEHAa YCHWJIEHHEM aHTPOIOTE€HHOIO
JaBICHUA Ha 3EMENbHBIE PECypChi, N3MEHEHUSAMHU KIIMMATHYECKUX YCIOBHH H
HEOOXOAUMOCTBI0O  ofecredeHust YCTOMYHBOIO  CEIbCKOXO3SHCTBEHHOIO
IIPOM3BOJCTBA H MPOJOBOJILCTBEHHON Oc30macHOCTH. ABTOp 00OCHOBaHHO
aKIEHTHpYyeT BHUMaHMe Ha HEOOXOMMOCTH MepexXoa OT (pparMeHTapHEIX OLEHOK
K HHTErPUPOBAHHBIM IIPOCTPAHCTBEHHO-BPEMEHHBIM MOJIEISM, IIO3BOJISIIOIIAM
YUYUTHIBaTh COBOKYITHOCTh IPUPOAHBIX, OHO(PH3MYECKUX U  COIHMAIBHO-
SKOHOMHYECKUX (haKTOPOB.

ITpennoxeHHbIH TOAXO0]T COMIAaCyeTcsA C MEXKyHapOAHBIMH HallpaBJICHUSIMA
MOHHUTOPHHIA 3eMeJib, peayin3yeMbIMH B paMkax unHuimarue FAO um Copernicus
Land Monitoring, ¥ npu 3TOM QIaNTHPOBAH K CICHH(PHKE ITOYBEHHO-
KIMMaTHYEeCKUX ycaoBuii crenHol 30HBI CeBepHoro Kazaxcrana. Takoe coueranue
II00aJbHBIX METOMONOTHISCKIX TOAXOAOB U PErHoOHAJbHOW HANPaBJICHHOCTH
OIIpeZIeIsieT BBICOKYIO HAYyIHYIO U MPAKTHYECKYH0 3HAYUMOCTh AMCCEPTAOHHON
paboTHL.

OcHOBHELIC Hay4yHble H METOXOJOTHYECKHE MOJI0KEHUS, HA KOTOpbIe
omMpaercd  JHccepTaHT. Meronomorndyeckas 6asa  JIHUCCEPTAIMOHHOTO
UCCIICIOBAHNs] OCHOBaHA Ha WHTETpallud TeOMH(QOPMAIHOHHBIX TEXHOJOTHI,
JTaHHBIX JAUCTAaHIIMOHHOTO 30HUPOBAHUS 3emim u METO/IOB
MYIBTHKPUTEPHAIBHOTO aHaim3a. B KkadecTBe MCXoAHOW  uHGboOpManuu
HCTIONTb30BaHbl MHOTOCIIEKTpaJIbHBIE CITy THUKOBBIE 1aHHbIe Landsat 8/9 OLI/TIRS
u nudporas Monmens pembeda SRTM, obecneduBaromue MpoOCTPAHCTBEHHYIO
COIIOCTaBHMOCTb ¥ BOBMOXXHOCTh aHaJM3a AMHAMUKHY 32 JUTUTEIILHBIN HEPHOI.



B pabore mnpuMeHEH KOMIUIEKC BEreTALMOHHEIX, OHO(QH3HYECKUX H
Tonorpadudeckux uaaekcos (NDVI, EVI, MSAVI, GNDVI, NDWI, VCI, BSI,
SOCS, LST), oTpaxaroIuX COCTOSHHEC PACTUTEILHOIO MOKPOBa, HOYB H
TEPMHUYECKHH PEKHUM ITOBEPXHOCTH. VX MHTErpalys BEIIOIHEHA C HCTIONb30BaHHEM
uHcTpymentoB Weighted Overlay u Raster Calculator B mporpammnoii cpene
ArcGIS Pro.

Cy1mecTBeHHBIM METONOJIOTHYESCKUM PE3yIIETATOM ABIAETCA HOPMAIH3 AL
BCEX ITOKA3aTeeHd U X MPUBEACHUE K SAUHON MATHOAIBHOM IKAJIE OLICHKH, Y9TO
HO3BOJWIO 00ECIIEYnTh OOBEKTHMBHOE CpaBHCHHE TEPPUTIOPHA M  BHIABHIb
IPOCTPAHCTBEHHO-BPEMCHHBIC TEH/ICHIIAN U3MEHECHHUS KaueCTBa
CENbCKOXO3AMCTBEHHRIX yroAuit 3a mepuogd 1989-2023 rr.

IHosry4yeHHBIEe JOKTOPAHTOM HAay YHBIE Pe3YJILTATHI M X 000 CHOBAHHOCTD.
B pesymsrare mpoBenéHHOrO HCCIEAOBaHUS pa3paboTaHa WHTEIPUPOBAHHAI
CHCTEMa OIICHKH KaYeCTBEHHOTO COCTOSHHS CENbCKOXO3SHCTBEHHBIX YTOIHH,
o0benMHAONas] AaHHBIC JWUCTAHIMOHHOTO MOHHTOPHHTA M  TPaJHIHMOHHYIO
OaJUTbHYIO OLIEHKY CEbCKOXO3SMHCTBEHHOTO MTOTEHIINAIA 3EMEID.

Iloka3zaHo, 4TO coBMenieHHE MynbTHKpUTepUadbHoro I'MC-amamisa ¢
HOPOTOBOM MIKAJILHOM OI[EHKOM CYIIIECTBEHHO MOBBIIIACT TOYHOCTh M HAEKHOCTh
OLIEHKH 3€MEIIb 110 CPABHEHUIO C HCIIONb30BaHUEM OT/IEIILHBIX HHAUKATOPOB. B x011¢
UCCIIEIOBAHNS BBISIBNEHBI 30HbI Jerpajalliu, ONPEIENCHB TCPPUTOPHUH C BEICOKHM
IIOTCHIIMAJIOM  CENbCKOXO3SAMCTBCHHOIO  MCIONB30BaHHA W yCTAHORJICHBI
IIPOCTPAHCTBEHHBIE PA3IN4UMsl B Ka4€CTBE YTOIUH.

Hay4nas 060CHOBaHHOCTH PE3yIbTaTOR MOATBEPIKIACTCS HCIIOIb30BAHHEM
BEPU(QUIMPOBAHHHIX CITyTHHKOBBIX JIAHHBIX, OQHIHAILHON CTaTUCTHIECKOM
uHpopMallul u pe3yIbTaTaMH IOJIEBBIX OOCIEIOBaHMI, 4TO 0OeCIeYnBaET
BOCIPOU3BOAMMOCTD H JIOCTOBEPHOCTH MOY4YE€HHBIX BBIBOJIOB.

JIOCTOBEpHOCTh TIOJIyYCHHBIX pPE3YJIbTAaTOB oOOecleueHa IpHMEHEHHEM
CTaHAAPTU3UPOBAHHBIX MPONEAYP HpedBapUTENIbHON 0OpPabOTKH CITy THHKOBBIX
JaHHBIX, conocrasiicHueM pesynsratoB ['HMC-anammsa ¢ ounmansHBIMU
CTaTUCTHYE€CKUMHU MCTOYHHKAMH ¥ JTAHHBIMH ITOJICBBIX HaOmoneHuii. Jlormaeckas
CTPYKTYypa OUCCEPTAlMd M KOPPEKTHOE MCIONb30BAHUE CTATUCTHUYCCKUX H
IeOCTAaTUCTHYECKHAX METOJIOB CIIOCOOCTBYIOT BRICOKOH HaJIEKHOCTH BBIBOIOB.

CrpykTypHasi W  cofepxkaTeibHasi LeJOCTHOCThL JHCCEPTAalMH.
HuccepranmonHas pabora oTIMYaeTcs 4YETKOH JIOTHYECKOH CTPYKTypoil u
BHYTPEHHEH COITIACOBAHHOCTHIO. Bee pa3ensl ocneoBaTebHO PaCKPHIBAIOT METh
U 3aJa44d HUCCIICJOBAaHWA, a MPEJCTAaBJICHHbIE KapTorpadmvecKkue MarepHalbl,
TadNMUOBl M AMArpaMMbl HAIIHO WLIOCTPHPYIOT OCHOBHBIE PE3YJIBTaThl H
BBIBOJIBI.

HMuauBuayanbHblii BKIAJ JOKTOPAHTA B HCCIENOBAHHA M 00bEM
NpoJeIaHHOi PpadoThl.

Bce aranel nccnegoBanus — or c6opa U 00pabOTKH CITyTHHKOBBIX [JAaHHBIX [0
pa3spaboTKu METOAMKH OICHKHA Ka4deCTBA CEIbCKOXO3ANCTBCHHBIX —YIOHIA,
BBITIOIHEHHA IPOCTPAHCTBEHHOTO aHamM3a M (POPMYIHMpPOBAaHHA IMPAKTHIECCKHX
pCKOMCHIALMK — BBIIONHEHB JM4HO J[lanmaposoit M. OObéM uW miIyOuHa



BBITIOJIHEHHBIX PA0OT MOIHOCTBIO COOTBETCTBYIOT TPEeOOBAHMUSIM, NP €N BABIIEMBIM K
AUCCepTalMsIM Ha COMCKAaHME CTENEHH AoKTopa ¢miocodmu (PhD).

KayecrBo AOKTOpaHTa KaK MCCJIEAO0BATeNsl, ONBIT, IOJYY€EHHbI
METOAAMM HAY4YHLIX Hcciaegopanmil. [lanmwiposa M. mnpoaemoHcTpupoBana
BLICOKHH YPOBEHBb HCCICHOBATEIBCKON KOMIETCHTHOCTH, YBEPEHHOE BIAICHHC
coppemennbiMu  ['MC-mHCTpyMEHTaMH HW = MeTOJAaMHM  JAHCTAHIMOHHOIO
30HIUPOBAHUA 3EMIH, a TaKKE CIIOCOOHOCTh K KOMIUICKCHOMY aHAJH3y
[IPOCTPAHCTBEHHBIX [IaHHBIX M (OPMHUPOBAHHIO MPAKTHKO-OPHCHTHPOBAHHBIX
PEKOMEHJaLH.

3aknouenne. /luccepranmonnas pabora JlanuspoBoii Map3uu Ha TeMmy
«O1eHKa Ka4eCTBEHHOTO COCTOSIHHUA CENbCKOXO3SIMCTBEHHBIX YIOMUHA HA OCHOBE
I'NC-texHONOTHIDY ~ ABNSAETCA  3aBEPIIEHHBIM, OPWUTHHAJBHBIM M HAydHO
O00OCHOBAaHHBIM HCCJIEJIOBAHHEM, BBITTOJHEHHBIM Ha BBICOKOM aKaJeMHYeCKOM
YPOBHE.

C yuéroM HayuyHOW HOBHM3HBEI, NPAKTUYECKOH 3HAYUMOCTH U
METOAO0IOTHYECKOM MPOPaOOTAHHOCTH UCCIIEIOBAHMS PEKOMEHTYIO PUCYKIEHHE
Janusporoit Map3sue crenenu jnokropa ¢punocoduu (PhD) no oGpasoBarensHoii
nporpamme 8D07303 — «Kanactp».
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