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To whom it may concern:

As Kanat Zulpykarov’s foreign scientific advisor I am pleased to
recommend that he is ready to defend his dissertation entitled Assessment
of degradation processes of irrigated lands of the Turkestan oblast

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 responded 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 screened 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 dassification algorithms to generate
maps of salinized soils. The supervised dlassification 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 seeif his models can be applied successfuilly to salinized soils in locations
as diverse as Uzbekistan, eastern Hungary, and California.

Third, land degradation and sustainable management of land resources 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.

Iam 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,

Gl o

Geoffrey M. Henebry PhD (henebryg@msu.edu)
Professor :

Department of Geography, Environment, and Spatial Sciences &
Assodiate Director

Center for Global Change and Earth Observations

Michigan State University
https://gea.msu.edu/directory/henebry-geoffrey.html
https://scholar.google.com/citations2user=rlig82AAAAA J&hl=en
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Hyiicendi, 4 Tamerz 2025 kb1,
WleTemnix FultbIMK Kenecwi peTingeri nikip
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peTiune,
Hezi3inde,

3ymeixapos KaHaTtemy weTenmix FBUIBIMHKEHECLIIC]
OHBIH  «Kepdi APAKABLIKMeIKMAaK  3epoeneymanimemmepi
Typxicman obnvicw cyapmansidicepnepindezi

Ypoicmepdiy orcazoativinbazarnayy aTThl
AHCCEPTALMANEIK, AYMEICHIE KOprayra TONEIKTaHOaMbIH €KeHIH KyaHa
xabapnafiMey,

Men OHCCEPTALMAHEIH MAHAPTLUIFAH aFBUTIIEIH
TUlHAEriMasMyHbI, AHHOTALIMACKI, KeCTeNepi JKoHE CypeTTepimeH

Oezpadaytisnsix

TONBIKTAHBICTEIM, Mayceim  aifBIHBIg COHBIH[IA Bepren
€CKepTynepiMererisaenrey TY3eTynep  eHrisinren.  JKakerama
Kanarkakoceivia CY¥pakrap  KOmpam,  JKYMBICKA  KaTBICTHI
ke#bGipmacenenepyi HAakTBIMAYBIH  cypameiM. On  cayanmapemva

YaKTLUEDKIHe MasMyHIsl kayan Gepim, Oapiblk Kymonimai celinTri.
Conmpikran, Men onpiy KOpFayra TOJIBIK JaHbIH eKeHiHECEHIMIiMiH,

Enni kpickamma Typpe AMCCEPTALHANEIK HKYMBICTHIHTEOPHSIIBIK,
TIPAKTHKANEIK >KOHE 9NeyMEeTTik MaHBI3ABUTLIFBIHATOKTATIEIT  OTKIM
Kenexi.

Teopuanbik Typrreran aNFaHia, MEH TONBIPAKTHIH TY3NaHYEIH
KanIblKTaH 30HAT4y NepeKTepi Herisiume Garanaymacenenepimen 1990
HBUIAADABIH OPTaCkHAH Gepi TaHBICOBIH. Byn rakeipsinnen anraum per
opinreciv  depro  Unnmarteig MaKananape!l apKbUIbI  TaHBICKAH
GomarbIHMBIH  (MBICaIEL, Csillag et al, 1993, RSE). Kanar 6yn
Macenere Gip FaHa HHIAGKC Typine Toyemai Gonmay, kepicirmre, opTYpi
mopexene THIMAUTIr monennenren Gipremre MHICKCTepAi maiimanany
apKbUIEL JKYHENi TYPAE KENil OTHIp. ANIBIMEH, o Garnakrh! xepnep
MEH aUIBIK CY aH[BIHAAB! CHAKTHI MaKCATTBI emec Nanawadgr
6estikTepiH amem TacTam, OJTAPAR! CY3TiNIEH OTKI3reH, Wnnexcrepni xaii
FaHa  MAWMHANLIK  OKBITY — ANTOPHTMiHe camygan repi, on
OaxpL1aHOAHTEIH  >XoHe GaKblTAHATHIH Knaccupuxauus amicTepin
KONAAHEI,  TYSNAHFAH  TONBIDAKTAPABIH  KADTANAPBIH  ACAFaH.
baxpuiaHaTblH KIacCH(pMKaUui onicTepi TepT Herisri- Mbelp3awen,
Keispunkym, Ioyinaip sone Apric-Typkicran cyapmanst MAaccHBTEpAE
HYPTI3iNreH ayKbIMABI NaNalblK 3epTTeyiepMeH pactanran. CoHbIMeH
Karap, 01l MayChIMHaH KBIpKYHeKke Aeitinri aiinap ywin xkeke aiIBIK




Mozensaep KYpacTeipbLl, MaycbIMAIbIK, akropnap men aya panbIHbIH
SCCpilt ccKepren. By ote opbimab! Wi,

Exinminen, NPAKTHKAJIBIK TYPrbiaan anranaa, KanarLandsat
CYTHURINI Myparathinan anpmran oTe KOFAPBICIIEKTPAI/IbI KaHE
PAIHOMETPHSNLIK canagarnl Gerki WIAFBUILICYAIEPEKTEPIH  KOIaH/Ibl.
Byn onwin MYpParaTThi AepeKTepiMenTiKenell KyMbIC icTeyre maHbIH
CKCHIH, IcpexTepain KaAaHWBIKKAHBIHA ~ MOH bepeTiHiH  KoHe
HOTHKENEPiK Kaﬁranaﬂﬁanblﬁonymua KBI3LIFYLULUILIK TaHBITATBIHBIH
kopcetenti. BynapauinGapi orte KyHnel kacuerrep. Bynan Gacka, 6y
Tacin Gepinren apjcrin backa OHipIepe e KOHaHyra Xkapamibl
eKeHiHKepceTyi MYMKiH  (6ipak Oy monenpenberen). ABTOpABIH
KYPacTeipran mopensnepin O36excranna, lsFbic Benrpuananemece
Kanndoprusna TY3NAHFaH  TombIpakTapMbl
GonaTbiHbl Bonawmakra Kiskiry GarbiT 6onMak,

Y winwinen, JKEePAIH

aHBIKTayFaKoONgaHyfa

AETPajiatuachl MEH Kep
PCCYPCTap}IpraKTbI Gackapy BYY-upiy  Typaktel  mamy
MakcaTrapblanare(TIM)  Marsiszer Oarerrrapnbin Gipi. Kawarrein
3epTIeyinerpanatmsra  ymmiparan
KaJIIbIHAKENTipyxi
©3YJIECiH KocazpL.

aymakrapmel  Oakeuiay  MeH
Oaramay canachimnars: TYCIHIKTI TepeHueTyre

Mewn 3ynnbixapos Kanattein AMCCePTaLHAIBIK

KYMBICBIHKOPFayFa TONBIKTAN maifbid JEM CaHAWMBLIH JKOHE OHBIH

FLIJ’IBIMH3BPTTC}/ HQTH)KCIICpiH XaJTBIKapaJIbIK

PCUCHIWANAHATEIHAYPHANAPFA KapusiayFa MaifblHgay OapbIchHAA
Bipre symeIcicTeyni acerra KYTEMiH.

Erep xocwiMwa cypakrapbineis Gonca, MeHIMeHINEKTPOHLIBI
MOIITA apKBLTI Gainakkica anacki3nap.

Aowecpppn M, XeneGpu (Geoffrey M. Henebry), PhD** (henebryuiimsu edu )
”P0¢cccup
Teorpagisn, sxonorys AQHE KEHICTIKTIK FEUILIMAAP Kadeapacst
Auspeicropasuy opbitBacape!
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