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REVIEW OF THE SCIENTIFIC ADVISOR

of the PhD thesis by Gulnaz Iskakova, entitled “Development of agro-
industrial complex in the context of food and water security on the basis
of the rangelands use in Akmola region” submitted in fulfillment of the
requirements for the degree of Doctor of Philosophy (PhD) in the
educational program “8D08603 — Water Resources Management Using
IT Technologies.”

The doctoral dissertation submitted by Gulnaz Iskakova addresses a
highly relevant and complex problem: ensuring food and water security
in the context of sustainable rangeland use. This topic is particularly
significant for Kazakhstan, where vast areas of natural grasslands remain
underutilized or mismanaged, while water scarcity and climate variability
pose growing threats to the resilience of agrifood systems. The research
is directly aligned with Kazakhstan’s strategic priorities for sustainable
development, rational land use, and agricultural modernization.

The dissertation explores the role of rangelands as a critical link between
food production systems and water availability, with a particular focus on
the Akmola region. It provides a scientific assessment of the agro-
industrial potential of rangelands, investigates their current state and
limitations, and proposes geospatial methods for evaluating livestock
carrying capacity and supporting land management decisions. The
originality of the work lies in its interdisciplinary approach, combining
agro-ecological analysis, water resource considerations, and the
application of geospatial technologies to evaluate pasture conditions and
develop a framework for estimating livestock carrying capacity (LCC).
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Gulnaz Iskakova demonstrated a strong command of both theoretical and
practical aspects of land and water resource management. Her research is
based on up-to-date scientific literature, to have validated remote sensing
datasets and national policy frameworks. The dissertation is logically
structured and methodologically sound, with each chapter contributing
clearly to the overall research objectives.

Importantly, the outcomes of this research have practical values for state
institutions, agricultural producers, and rangeland users. The proposed
tools for monitoring rangeland productivity and water accessibility may
support more informed and sustainable decisions in pasture allocation,
livestock management, and agro-industrial investment.

Moreover, the findings are relevant beyond the case of Akmola region and
can be adapted to other regions within Kazakhstan facing similar
environmental and socio-economic conditions.

In my professional opinion, Gulnaz Iskakova has conducted an
independent, high-quality scientific research, and demonstrated analytical
rigor, critical thinking, and commitment to interdisciplinary problem-
solving. I therefore strongly support this dissertation for submission and
defense and recommend it to be considered for awarding the PhD degree
in the specialty “8D08603 — Water Resources Management Using IT
Technologies.”
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Ka3zaxckuii HAUMOHAJIbHBIN arpapHbIi
ucciaenosareabckuii yuuepcurer (KasHANY)
IIpocnexT Adasn 8, 050010 Anmatel, Kazaxcran

31 Uroaa 2025 roa

OT3bIB 3APYBEXXKHOI'O HAYYHOI'O KOHCYJBTAHTA

Ha IUCCEPTAIUIO COUCKaTeNs cTeneHu nokropa ¢punocodun (PhD) UckakoBoit
I'ynbHa3, Ha Temy «Pa3BUTHE arpONpOMBIIIIEHHOTO KOMIUIEKCA B KOHTEKCTE
IPOJOBOJILCTBEHHOM W BOJHOM 0€30MacHOCTH Ha OCHOBE HCIIOIb30BaHUS
nacTOMIIHBIX  Yrogud AKMOJMHCKOM 00JacTu», TNPEJCTaBICHHYIO Ha
couckanue creneHu nokropa (PhD) mo oGpa3oBaTenbHON CHENHUATBLHOCTH
«8D08603 — VYmpaBieHue BOIHBIMH pECypcaMH C HCHoJb30BaHueM [T-
TEXHOJIOTUH.»

[ucceprauus MckakoBon ['ynpHa3 MOCBSIIEHA PELICHUIO AKTYaJIbHOW H
KOMIUICKCHOM Hay4YHOW 3aJaud — OOECIEUYCHUIO MPOIOBOJIHCTBEHHOM U
BOJHOM 6€30MaCHOCTH B YCIOBUAX YCTOMUHMBOTO UCTIOIB30BAHMSI TACTOUIIIHBIX
yroauil. AKTyaJbHOCTh TEMBI OCOOEHHO Bbicoka 15 Kazaxcrana, rae
3HAYUTEJIbHBIC TUIOMIAJN €CTECTBEHHBIX MACTOMUII OCTAIOTCS HEPAIlMOHAIBLHO
UCIIOJIb3yEeMbIMHU WJIH TIOIBEPKEHBI JIETpaaliui, a AePUIIUT BOHBIX PECYPCOB
U KIUMaTHuYecKas HeCTaOWJIbHOCTh CO3JAl0T CEpPbE3HBIE PUCKU IS
YCTOMYMBOCTHU arpoNpo0BOJIbCTBEHHBIX CUCTEM.

Juccepranus MOCBSIIEHA HU3yYCHUIO POJIM MACTOMI Kak KIIOYEBOTO 3BEHA
MEXTY TIPOJOBOJLCTBEHHBIMA CHCTEMaMH M JOCTYIHOCTBIO  BOJIHBIX
peCypcoB, C OCOOBIM akIIeHTOM Ha AKMOJIMHCKYHO oOnacte. B pabote
NpEJICTaBICHa HaydyHas OIIGHKAa  arpoNpOMBINUICHHOTO  IOTCHIHAIA
MACTOUIIHBIX YTOJIUHN, UCCIIEAYETCS UX TEKYIIEe COCTOSIHIE W CYIICCTBYIOIIHE
OTPaHUYCHHMS, a TAKXKE MPEIAral0TCs TE€OMPOCTPAHCTBEHHBIC METOIbI OLICHKH
MACTOUIIHON EMKOCTH M TOJACPKKH YIIPABICHUECKHX PEIICHWA B 00JIacTH
3eMJIeTIONb30BaHusA.  OpHUTMHAIBHOCTh  WCCIIENOBAHMUSA  3aKJII0YaeTcs B
MEXIUCIUIUIMHAPHOM TIOAX0/Ie, COYETAIOIIEM arpodKOJIOTUYSCKUN aHau3,
y4eT BOJHBIX PECYPCOB M IPUMEHEHUE T€OMH(POPMAITMOHHBIX TEXHOJIOTHH JJIsI
OIICHKHM COCTOSIHUS MACTOMI M pa3pabOTKA METOJIHMKH pacyéra MmacTOMUIIHON
émkoctu (LCC).
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I'ynpHaz MckakoBa MNpOAEMOHCTpUpOBajia TIJIyOOKHE 3HAaHUS KAk B
TEOPETUYECKUX, TaK U B MPHUKIAIHBIX ACIEKTaX YIPABJICHUS 3€MEIbHBIMU U
BOAHBIMU pecypcamu. EE€ pabora Oasupyercss Ha axkTyalbHbIX Hay4YHBIX
nyOnuKanusX, BepuUIMPOBAaHHBIX TAHHBIX JUCTAHIIMOHHOTO 30HANPOBAHUS U
JIEUCTBYIOUIUX HOPMAaTHUBHO-MPABOBBIX JOKyMeHTax Pecrmyonuku Kazaxcras.
Hucceprauust OTAMYAETCS JIOTMYHOM CTPYKTYpOH M METOJO0JIOTMYECKON
CTPOrOCThIO; Ka)k[as TJIaBa MOCIEAOBAaTEIbHO PACKPBIBAET LEIH M 3a1add
UCCIIEJOBAHUS.

Oco60 oTMeuy NpPUKIAJHYI 3HAYMMOCTH pEe3yJbTaTOB JIUCCEPTAIMU IS
rOCy/IapCTBEHHBIX WHCTUTYTOB, CEJIbXO3MPOU3BOAMTENCH W TOJIh30BaTelNei
NacTOMIIHBIX pecypcoB. [IpemiokeHHblEe WHCTPYMEHTHI Ui MOHHUTOPHHTA
NPOAYKTHUBHOCTH TMACTOMWIN W JOCTYIIHOCTH BOJHBIX PECYpCOB MOTYT
Croco0CTBOBAThH 00JIee 00OCHOBAHHOMY M YCTOMUHMBOMY IMPHUHSITHIO PELIEHUN B
pacrpe/ielIeHUd MacTOUII, YIPABJICHUU TOTOJIOBBEM CKOTAa W MHBECTHIIUAX B
arpoNpOMBIIIIICHHOM KOMIUIEKCE.

bonee Toro, nomydeHHble pe3yabTaThl AKTYAJIBHBI HE TOJIBKO JJISI AKMOJIMHCKOM
00JacTu, HO ¥ MOTYT OBITh aJaNTUPOBAHBI JJIs IPYTUX pernoHoB KaszaxcraHa,
CTAJIKUBAIOIIUXCS C AHAJIOTMYHBIMU  DKOJOIMYECKUMHU U COLMAIBHO-
HDKOHOMUYECKUMU YCIOBUSMH.

Ha ocHoBaHMM BBIIEU3IIOKEHHOTO cuuTaro, 4to ['ynpHa3 MckakoBa BBINOIHUIIA
CaMOCTOSITENIbHOE, BBICOKOKAYECTBEHHOE HAYYHOE UCCIIeIoBaHUE. ABTOp
MPOSIBUJIA AHAIUTUYECKYI) CTPOrOCTh, KPUTHYECKOE MBIINLUICHUE W BBICOKUN
YPOBEHb MEXIUCIUIJIMHAPHON MOJTOTOBKU. B CBSI3U C 3TUM S MOJIHOCTBHIO
TIOJI/ICP KUBAIO0 TIPEICTABIICHUE TAHHOW TUCCEepPTAIlNU K O(DUIIMATIbHON 3aIIUTe U
PEKOMEHAYIO €€ K pAaCCMOTPEHHUIO Ha COMCKAHME CTETICHH JOKTopa (punocoduu
(PhD) no cnenuansnoctu «8D08603 — VYmpasieHue BOJHBIMU pecypcaMu ¢
nucrnoab3oBanueM IT-TexHonoruin.
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Hoxrop Axuaryo Um (Dr. Jiaguo Qi)

IIpodgeccop, nupexTop LlenTpa rinodanbHbIX M3MEHEeHU U HA0M0eHnid 3emMulu,
JenmapramenT reorpapuu, MUYHIaHCKHHA roCy1apCTBEHHbIN YHUBEPCUTET
(Michigan State University, MSU)
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