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To whom it may concern: 

Monday, August 4 2025 

As Kanat Zulpykarov's foreign scientific advisor I am pleased to 
recommend that he is ready to defend his dissertation entitled Assessment 
of degradatian proesses af irrigated lands of the Turkestan oblast 

using ramote sensing data. 
I have read through with care a revised abstract of the work in English 

along with the tables and figures, based on my feedback from late June. I 
recently provided Kanat with additional questions and concerns and he 
promptly esponded with answers that satisfied my curiosity and allayed 
my concerns. Thus, I think that Kanat is ready to defend! 
Let me briefly describe his dissertations's theoretical, practical, and socially 
relevant aspects. 
From the theoretical perspecive, I have been familiar with the challenges 
and complexities involved in the remote sensing of soil salinity since first 
reading articles on the subject in the mid-late 1990s from my colleague 
Ferko Csillag (e.g., Csillag et al. 1993 RSE). Kanat's approach to the 
problem is to spread the risk of reliance on a single index but rather use 
multiple indices that have been shown to be effective in varying degrees 
in detecting salinized soils. He first sreened out parts of the landscape that 
were not target surfaces, such as wetlands and areas of open water. Rather 
than throw the mix of indices into a machine-learning algorithm, he used 
both unsupervised and supervised classification algorithms to generate 
maps of salinized soils. The supervised classification was supported by 
extensive field work in the four study locations in KZ with extensive 
irrigation: Myrzashol, Kyzylkum, Shauildir, and Arys-Turkestan. He wisely 
developed separate monthly models from June through September due to 
the influence of seasonality and recent weather on the manifestation of 
salinized soil surfaces. 

Second, from the practical perspective, Kanat used very high spectral and 
radiometric quality surface reflectance data from the Landsat archive, 
which indicates a willingness to work data directly from the archival 
source, a concern for data provenance, and an interest in reproducibility 



of the results all laudable traits! Moreover, this approach suggests (but 
does not confirm) the generalizability of his approach. It will be interesting 
to see ifhis models can be applied successfully to salinized soils in locations 
as diverse as Uzbekistan, eastern Hungary, and California. 
Third, land degradation and sustainable management of land resoures as 
important targets within the UN'S Sustainable Development Goals (SDGs). 
Kanat's study contributes to advancing our understanding of how to 
monitor land degradation and quantify effects to rehabilitation degraded 
landscapes. 
I am confident Kanat is ready to defend his dissertation, and I look forward 

to working with him on getting his research ready to submit to 
international peer-reviewed scientific journals! 
Should you have questions, I am most readily reached by email. 
Respectfully submitted, 

Geoffrey M. Henebry PhD (henebryg@msu.edu) 
Professor 
Departnent of Geography, Environment, and Spatial Sciences & 
Associate Director 
Center for Global Change and Earth Observations 
Michigan State University 
https:llge0.msu.edu/directory/henebry-geoffrey.html 
https:l/orcid.orgloo00-0002-8g99-2709 
https:l/scholar.google.com/citations?usererlig82AAAAAJ&hl=en 
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MSU -TeH KYKbIKTbIK MYMK0HgiKTep MeH KaH-xakTbl bIHTanaHAbipy 
caacaTbiH KONgaMTbIH XYMbIC 
Gepyui. 

MICHIGAN STATE 
UNI VE RSI T Y 

AyHcenÑi, 4 TambI3 2025 KbIJI. 
IlleTexniK FbIJILIMH KeHecui periHAeri nikip 

Men, 3yinbIxapOB KanarTbIH WeTeJIN0K FEIIBIMHKeHECIÍCi 
peTiHIe, OHBIH «Kepði apakaubikmo6man 3epdeneyM•nimemmepi Hezisinòe, Typkicman obnbiCb! cyapnanbLOHCepnepinòeei 
dezpadayianbLK Ypòicmepòiy JNCAZdambIHbasanay» aTTEI 
AHCCepTaL[HUILIK XYMEICbIH KOPFayra TOJTbIKTa}MaabIH eKeH0H KyaHa 
xabapna~MLIH. 

MeH IHCcepTalHAH5IH 
TiJI0HIeriMa3MyHbI, aHHOra;HACbI, KeCTeJIepi K•He cypeTTepIMeH TOIEIKTaHbICTEIM. MaycsIM amsIHbIH COHLIHAa eprer 
eCKepryJepimeHeri3nenreH TY3eTynep eHri3inreH. KaKbIAIa 

KAHapTEIJIFaH aFbIJIIILIH 

KaraTKaKoChIMMa cypakrap >KOJIIaIL, KYMBICKa KaTbICT5I 
KeHbipMYcenenepai HaKTHIJIaybIH CypanbIM. OM cayangapbIMa yakTbIJbIK•HC Ma3MyHIbI Kayan 6epin, QapbIK KYM•H0MA0 ce�iITri. 
COHIbIKTaH, MeH OHbIH Koprayra TONbIK naHbIH eKeH0HeceHiMA0M0H. 

EHXi KICKawa TYple AHCcepraANEIK XyMbICTBIHTeopKANbIK, ipakTHKaTbIK K•HE •IeYMeTTiK MaH5I3I5IJTBIFEIHaTOKTaJIEIII eTK0M 
KeJnexi. 

TeoprAILIK TYprbINaH araHna, MeH TOEIpaKTEIH TY3naHybIH KanibIKTaH 30HITay 1epeKTepi Heri3iHIe 5aranayMYce1eIepiMeH 1990 
KBIJINapAbIH opTaCbIHaH õepi TaHbICNBIH. Byi TaKbIpbiineH araui peT apinteciM ÖepKo uInarTHIH Makananaps1 apKbII5I TaHEICKaH 6oJraTbIHMLIH (MEICaIEI, Csillag et al., 1993, RSE). KaHar 6yI 
M•ceNere 6ip raHa HHJeKC TYpiHe T•yerni õoIMay, KepiciHIe, YpTYpIi 
1•pexene THÈMAiriT0 J•IEJIICHTOH 6ipAeue HHICKCTePI0 Ia~nanaHy 
apKbJIb1 KY~eIi TYPAe Kein OTbIp. Aim5IMEH, OJI 6aTInaKTbI Kepnep 
MeH aWbIK Cy aaFbIHAapbi cHAKTEI MaKcarTEI eMec naHAUIaoT 
QeIiKTepiH aIbm TacTan, oJTapAbI cy3rineH oTK03reA. MHIeKCTepni xaH 
FaHa MauIHHaTbIK OKLITY aropuTM0He carygaH repi, 
OaKbIJIaHõa�TbIH K•HE 6aKbIJJaHaTEIH KIaccHHHKaLuHA TI0CTepiH 
KOJInaHEIIN, TY31aHFar TONbIpaKTapAbIH KapraapbIH KacaraH. 
EakbulaHaTbIH KInaccu)uKauna YnicTepi TepT Herisri- Mbip3auel, 
Kb13bIJJKyM, IllYyinjip x•He Apbic-TypkicraH cyapMan5I MacCHBTepne 
KYprisinreH ayKbIMABI MananbiK 3epTTeyJiepMeH pacranraH. COHbIMeH 
KaTap, oJI MaycbIMHaH K(bIpKyYeKKe AeHiHr0 aHnap yuiH KeKe a�JbIK 

OJI 



MONeNBAep KypacTbIpbIn, MaycbIMILIK hakropnap MCH aya pañbiHblH DCepiH eCKepreH. Eyi orc opbIHIbI UIcW0M. 
EK0HWiFeH, npaKTHKaJIbIK TYPrbIJlaH aJIFaHAa, KaHarLandsat 

CnyTHMriHiH MyparaTbHaH aJIblHFaH eTe KOFapbicrieKTpaiibí KaHe pannOMeTpHANLIK carranarbI 6eTK0 uwarsNbICynepeKTepiH KonNaHIbi. Byi OHbIH MYpararT5IK AepeKTepimeHT0KeneH KyMbIC 0CTeYre aaMbiH CKeH0H, AepeKTepAiH KaanaHuJbIKKaHbIHa M•H 6cpeTiH0H K•He 
H•THKCIepniH KaaranaHoaJbI6onyLIHa KHI3bIryuubJbIK TaHbITaTBIHbIH Kepcereni. BynapbIH6pi eTe KyHIbI KacHeTTep. Bynau Gacka, oyi T•cin 6epinren YnicT0H 6acKa eHiDIepne ne KonnaHyra Kapam+bl eKeH0HKOpcetyi MyMK0H (6ipak 6yn 1YNeNNetereH). ABTOPMEIH K¥pacTbipraH MOMeJTbIepia e36eKcTaHIa, IllbIFbIc BeHrpuanaHeMece KannoopHHAna TY3naHraH TOIBIpaKTapIbI aHbIKTaYFAKOJjaHyFa õonaTbIHbI onamaKta KbI3bIKTEI 6aFbIT 60IMaK. 

AupekTopasH oPsIHQacapai 

YuiHuineH, KepaiH nerpaFauHACBI MeH 

pecyperapsIHTYpaKTBI 6ackapy B¥Y-HbIH TypakTi 1aMy 
MaKcaTTapbIHIaFbI(TIM) MaHbI3IEI 6arbITTapIbIH 6ipi. KaHarTbIH 
3epTreyinerpanaunFa yWbiparaH aymaKrap1bI 6aKbInay MeH 
KaMbIHakenripy 0 6aranay canacEIHIaFbI TYciH0KT0 TepeHIeTyre 3yieciH KOcaJbI. 

MeH 3y1nbIxapoB KanarTbH 
AHCcepTauHAIBIK 

KYMbICblHKOPFayra TOJIbIKTaA AaHbIH Ien cana�MbIH K•He OHbIH 
FbIJIEIMH3epTTey H•THKENEpir xaTbIKapaTbIK 
peyeH3MATAHaTBIHXyPHaNiapra kapHAnayra qa~bIHIay QapbICbIHIa 
6ipre xMLIC0CTeYIi acsIFa KyreM0H. 

Axe¢pu M. Xene6pH (Geoffrey M. Henebry), PhD** (henebrvg@nSU. cdu ) 
Ilpogeccop 

Erep KOCLIMMa cypakKTapbIHLI3 6oIca, MeH0MeHINEKTpOHALI 
InOITa apKbIJIbI baHnaHbIca anacbI3Aap. 

corpapua, 3KO1OTH KOHE KeHicT0KT0K FbJIbIMAap Kapeipacbl 

Kahaiasik e3repictep *Ye Kepni 6ukLInay opranuirsl 
MH4HraH MeMneKeTTIK VHHBeDCHTeri (MSU) 
JncK+pOHALIK NOuITa: lgncbrygamsu.cdu 
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