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2 Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by
Clarivate Analytics to be accepted in the Science Citation Index Expanded, the Social
Sciences Citation Index, and the Arts & Humanities Citation Index. The quality and depth
of content Web of Science offers to researchers, authors, publishers, and institutions sets it
apart from other research databases. The inclusion of News of NAS RK. Series of geology
and technical sciences in the Emerging Sources Citation Index demonstrates our dedication
to providing the most relevant and influential content of geology and engineering sciences
to our community.

Kaszaxcman Pecnybnukacer ¥immuolx 2oiivim akademuscol « KP YA Xabapnapwr. ['eonocus
JICOHE MEXHUKANBIK RbLILIMOAD CepUsiColy &blibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyee KabulioanHeanwin
xabapaaiiovl. Byn unoexcmeny oapvicoinda Clarivate Analytics komnanuscol JHcypHAIOb
o0an api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yeoinaowvl. KP YFA Xabapnapel. eonoeust scane mexHUKAIbIK 2bLIbIMOAP CEpUsicol
Emerging Sources Citation Index-xe enyi 0i30iy Koamoacmulx ywin ey 03eKmi dcone
6edendi eeonocus JHcoHe MEXHUKATIBIK bLILIMOAP OOUbIHULA KOHMEHMKe A0an0blebiMbI30bl

6in0ipeoi.

HAH PK coobwaem, umo nayunvii scypuan «Mseecmuss HAH PK. Cepusa ceonozuu u
MeXHUYecKux Hayk» ol npunsm 015 unoexcuposanusi 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 6 3mom uHOEKCUPOBAHUL HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as Oanvbheuue2o npuHAmMUs
acypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u
the Arts & Humanities Citation Index. Web of Science npednacaem xauecmeo u enyoumy
KOHmeHma O ucciedogamenell, asmopos, uzoameneii u yupedxcoeHull. Brmouenue
Uszeecmua HAH PK. Cepus ceonocuu u mexuuueckux Hayk ¢ Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHOCHb K Hauboiee akmyaibHOMY U GIUAMETbHOMY
KOHMEHMY NO 2e0102UU U MEeXHUYeCKUM HAYKAM 0I5l Haule2o coooujecmad.



BAC PEJJAKTOP

YKYPBIHOB Mypar JKypbIHy./IbI, XUMHUS FBUIBIMIAPEIHBIH TOKTOPSL, mpodeccop, KP YFA akanemuri, PKB
«Kazakcran Pecriyonukacel YTtk FouibiM akagemusicbinbiay npesuaenti, AK «/1.B. Cokonbekuii aTbIHIaFbI
OTBIH, KaTaJli3 JKOHE MICKTPOXUMHS HHCTUTYTHIHBIH» 0ac IupekTopsl (AnMarsl, Kazakcran), https://www.scopus.
com/authid/detail.uri?authorld=6602177960, https://www.webofscience.com/wos/author/record/2017489

BAC PEJAKTOP/IbIH OPBIHBACAPDI:

OBCA/IBIKOB Bakpir Hopikbaiiyibl, TexHHKa FbUIBIMAAPBIHBIH JOKTOpbI, mpodeccop, KP YFA
akagemuri, A.b. bexrypoB aTelHmarsl XUMHS FBUIBIMAApPBI HHCTHTYTHL, (AnMarsl, Kasaxcran), https:/www.
scopus.com/authid/detail.uri?authorld=6504694468, https://www.webofscience.com/wos/author/record/2411827

PEJAKIIUS AJTIKACBI:

OBCOMETOB Mouic Kyasicyabl (6ac  peaakTopiblH — OpbIHOAcapbl), I€ONOTHs-MUHEPAIOTUst
FBUIBIMIAPBIHBIH JOKTOPEI, mpodeccop, KP ¥YFA akamemuri, Y.M. Axmencadun atemparsl I'maporeomorus
JKOHE TEOdKOJIOTUsSI MHCTUTYTHIHBIH JupekTopsl, (Anmarsl, Kasakcran), https://www.scopus.com/authid/detail.
uri?authorld=56955769200, https://www.webofscience.com/wos/author/record/1937883

7KOJITAEB I'epoii KoJrraiiyJibl, reonorusi-MIHHEPAIOryst FRITBIMAAPBIHBIH TOKTOPHI, ipodeccop, KP YFA
KypMeTTi axazemuri, (Ammarsl, Kasakcran), https:/www.scopus.com/authid/detail.uri?authorld=57112610200,
https://www.webofscience.com/wos/author/record/1939201

CHOY J[Ipumen, PhD, xaysivmpacteipeurran mpodeccop, HeOpacka yruBepcureriniy Cy FhUIBIMIaphI
3epTxaHacbiHblH  aupekropel,  (HeOpacka  mrarer, — AKIH),  https://www.scopus.com/authid/detail.
uri?authorld=7103259215, https://www.webofscience.com/wos/author/record/1429613

3EJIBTMAHH Paiimap, PhD, Xep Typassl rpuibiMaap OemiMiHIH METPOTIOrHs JKOHE Maiaansl Kazdamap
KeH OPBIHIApHI CallaCBIHIAFEI 3epTTeyNIepiHiy jxerekurici, Taburu Tapux Mypakaitsl, (Jlonnon, ¥isiopuranus),
https://www.scopus.com/authid/detail.uri?authorld=55883084800,  https://www.webofscience.com/wos/author/
record/1048681

MNAH®WJIOB Muxaua bBopucoBny, TexHHKAa FBUIBIMIAPHIHBIH JOKTOpbI, HaHCH yHHBEpCHTETIHIH
npodeccopsr, (Hancu, @pannust), https:// www.scopus.com/authid/detail.uri?authorld=7003436752, https://www.
webofscience.com/wos/author/record/1230499

IIEH IIun, PhD, KpiTail reonorusyiblK KOFAaMbIHBIH Tay-KeH T'€OJOTHSICH KOMUTETI JUPEKTOPBIHBIH
opbIHOacapbl, AMEpPHKAHIBIK JKOHOMHKAIBIK T'COJOrTap KaybIMAACTHIFBIHBIH Mymieci, (Beibxin, Kpirail),
https://www.scopus.com/authid/detail.uri?authorld=57202873965,  https://www.webofscience.com/wos/author/
record/1753209

OUUIEP Axceas, KaybIMIacThIpsLIFaH npodeccop, PhD, /lpe3nen TexHuKanbIK yHUBEpcHTeTi, ([pesneH,
Bepmun),  https://www.scopus.com/authid/detail.uri?authorld=35738572100, https://www.webofscience.com/
wos/author/record/2085986

ATABEKOB Buagumup EHoxoBHY, XUMUsI FBUIBIMIAPBIHBIH JOKTOPEI, benapycs ¥FA akagemuri, XKana
Marepuaigap XUMHSICHI MHCTUTYTHIHBIH KypMeTTi aupekropsl, (Munck, Bemapycsk), https:/www.scopus.com/
authid/detail.uri?authorld=7004624845

KATAJIMH Credan, PhD, xaysiMpacteipsurran mnpodeccop, TexuukamsKk yHuBepcureTi ([[pesnew,
I'epmanus), https://www.scopus.com/authid/detail.uri?authorld=35203904500, https://www.webofscience.com/
wos/author/record/1309251

CAFBIHTAEB ‘Kanaii, PhD, xaysimaacteipsuiran npodeccop, HasapbaeB yHuBepcureri (Acrtawa,
Kasakctan), https://www.scopus.com/authid/detail.uri?authorld=57204467637, https://www.webofscience.com/
wos/author/record/907886

®PATTUHU IMaoao, PhD, xaysivpacteipsurran mpodeccop, bukokk Mmuman ynusepcuteti, (Muman,
Wranus), https://www.scopus.com/authid/detail.uri?authorld=56538922400

HYPIIEUICOBA Map:xaun Baiicankbi3bl — TexHuKa reutbIMaapbiHbIH JOKTOpBI, K.M. CoTOaeB aThiHIaFb!
Ka3zaky/iITTeIK3epTTey TEXHUKAIBIKyHIUBEpCUTEeTiHIHTpodeccopsl, (Anmarsl, Kasakcran), https:/www.scopus.com/
authid/detail.uri?authorld=57202218883,  https://www.webofscience.com/wos/author/record/AAD-1173-2019

PATOB Bopan6aii Toiidacapy/ibl, TeXHHKa FBUIBIMAAPBIHBIH JOKTOPBI, mpodeccop, «leodusmka sxoHe
celicmonorus» Kadenpacebly MeHrepymrici, K.M. CorGaeB arbiHmarsl Ka3ak YITTHIK 3epTTey TEXHHKAIBIK
yHuBepeuteti, (Anmarsl, Kasakcran), https://www.scopus.com/authid/detail.uri?authorld=55927684100, https://
www.webofscience.com/wos/author/record/1993614

POHHU Bepuarccon, Jlynn yuuepcureriniy Tasty LIBIFbICTBI HEPCIEKTUBANBI 3€PTTEY OPTAJBIFHIHBIH
npodeccopsl, JIyHI yHHBEpCUTETIHIH TONBIK KypcTsl mpodeccopsl, (IIBemus), https://www.scopus.com/authid/
detail.uri?authorld=7005388716, https://www.webofscience.com/wos/author/record/1324908

MMUPJIAC Baagumup, ApHdib yHHBEPCUTETiHIH X UMISIIBIK HEKCHEepHs (paKyIbTeTi skoHe LIIBIFbIC FRUTBIME-
3eprrey opranbirbl, (M3pawis), https://www.scopus.com/authid/detail.uri?authorld=8610969300, https:/www.
webofscience.com/wos/author/record/53680261

«KP ¥FA» PKB Xa6apaapsl. I'eo10rus #oHe TeXHUKAJBIK FBLIBIMAAP CEPHSCHI».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menikreyi: «Kazakcran PecriyonukachiHbIH YIITTHIK FBUTBIM akageMusicb» PKB (AnMars K. ).
Kaszakcran PecrnyOnukachiHblH AKnapar J>koHE KOFAMIBIK JaMy MHHHCTDPIIMiHIH AKmapar KOMHTETiHJIe
29.07.2020 x. 6epinren Ne KZ39VPY 00025420 mep3iMaik 6acbuIbIM TipKeyiHe KOHbUTY Typallbl KyalliK.
TaKBIPBINTHIK OAFBITHL: [ eonoaus, eudpozeonoaus, 2eoepapus, may-KeH icl, MYHail, 2az jHcane Memanoapobvly
XUMUATBIK MEXHON02UANADb
Mep3iMaiiri: )KbUIbIHA 6 PET.
Tupaxsr: 300 nana.
Pepakuusnbig MekeH-kaibl: 050010, Anmarsi K., [lleBuenko xemr., 28, 219 Geur., ten.: 272-13-19
http://www.geolog-technical kz/index.php/en/
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IJTABHBIA PEJAKTOP

JKYPUHOB Mypar ’KypuHoBHY, JOKTOp XUMHYECKHX HayK, npodeccop, akanemuk HAH PK, npesunent
POO HauunonanbHoii akagemun Hayk Pecriyonuku Kaszaxcran, renepanbhbiii tupekrop AO «MHCTUTYT TOTUINBA,
karanmsa u snekrpoxumun uM. J[.B. Coxonbsckoro» (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.
uri?authorld=6602177960, https://www.webofscience.com/wos/author/record/2017489

3AMECTHUTEJIb ITTABHOI'O PEJAKTOPA

ABCAJIBIKOB Baxeit Hapuk6aeBu4, JOKTOp TEXHMYECKHMX Hayk, npodeccop, akazemuk HAH PK,
Wuctutyt xuMmudecknx Hayk uM. A.B. Bekryposa (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.
uri?authorld=6504694468, https://www.webofscience.com/wos/author/record/2411827

PEJAKIIMOHHAS KOJIJIET' ASI:

ABCAMETOB Mauuc KyabicoBuy, (3amMecTuTelb IVIABHOTO — pPEJAaKTOpa), JOKTOP  I'eoJIoro-
MHHEPAIOrHIeCKHX HayK, mpogeccop, akagemuk HAH PK, mupexrop MHCTHTYTa rTHAPOTE0IOTHI U F€0IKOIOTHI
um. Y.M. Axmencaduna (Anmarsr, Kasaxcran), https://www.scopus.com/authid/detail.uri?authorld=56955769200,
https://www.webofscience.com/wos/author/record/1937883

YKOJITAEB I'epoii ’KosrraeBu4, 1OKTOp re0I0rOMHHEPATOTHYECKUX HAYK, TPOdeccop, MOUETHBIH aKaIeMUK
HAH PK (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.uri?authorld=57112610200, https://www.
webofscience.com/wos/author/record/1939201

CHOY Jpumnen, PhD, acconunpoBanusil npogeccop, aupexrop JlabopaTropuu BOXHEIX HayK YHUBEpCHTETa
Heb6packu (mrar HeGpacka, CLIA), https://www.scopus.com/authid/detail.uri?authorld=7103259215, https:/
www.webofscience.com/wos/author/record/1429613

3EJBTMAHH Paiimap, PhD, pykoBomutenb HCCIEIOBaHUi B 00JIACTH METPOJIOTMU U MECTOPOXKICHHM
MOJIe3HBIX UCKoTlaeMbIX B Otjiene Hayk o 3emie Mysest ecrectBernHol uctopun (JIonaoH, Aurms), https://www.
scopus.com/authid/detail.uri?authorld=55883084800, https://www.webofscience.com/wos/author/record/104868 1

MMAH®WJIOB Muxana BopucoBuy, 10KTop TeXHUUECKUX Hayk, Ipodeccop Yuusepcutera Hancu (Hancn,
Opannust), https://www.scopus.com/authid/detail.uri?authorld=7003436752, https://www.webofscience.com/
wos/author/record/1230499

IIEH Iun, PhD, 3amecturens aupexropa Komurera 1no ropHoil reosnoruu Kurtaickoro reojaoruueckoro
obmecTBa, WieH AMEPUKAHCKOH accoruanuy skoHoMmdeckux reosoros (Ilexwn, Kuraif), https://www.scopus.
com/authid/detail.uri?authorld=57202873965, https://www.webofscience.com/wos/author/record/1753209

@OUIIEP Axkcens, accounupoBanHbiii npopeccop, PhD, texuudeckuii yuusepcurer Jpesnen ([pesueH,
Bepmun),  https://www.scopus.com/authid/detail.uri?authorld=35738572100,  https://www.webofscience.com/
wos/author/record/2085986

ATABEKOB Buaagumup EHokoBHY, JOKTOp XMMHYecKuX Hayk, akagemMuk HAH Benapycu, nouerHsiii
mupexTop MHcTHTyTa XMMHH HOBBIX MarepuanoB (Munck, bemapycs), https://www.scopus.com/authid/detail.
uri?authorld=7004624845

KATAJIMH Credan, PhD, accoummmposanusii npodeccop, Texumueckuil ynusepcuteT ([lpesnen,
I'epmanus), https://www.scopus.com/authid/detail.uri?authorld=35203904500, https://www.webofscience.com/
wos/author/record/1309251

CAI'MHTAEB Kanaii, PhD, accorunpoanusiii npodeccop, Hazapoaes ynusepcurer (Acrana, Kasaxcran),
https://www.scopus.com/authid/detail.uri?authorld=57204467637 , https://www.webofscience.com/wos/author/
record/907886

®PATTHUHMU Ilaoao, PhD, acconumposanusii npodeccop, Munanckuii yausepcurer bukokk (Mman,
Uramus),  https://www.scopus.com/authid/detail.uri?authorld=56538922400 HYPIIEMCOBA  Map:kan
BaiicaHoBHAa — JOKTOp TEeXHHYECKHX Hayk, Ipodeccop Kazaxckoro HammoHanbHOro mccienoBaTelIbCKOro
Texuuueckoro ynusepcutera um. K.M. Carnaea, (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.
uri?authorld=57202218883, https://www.webofscience.com/wos/author/record/ AAD-1173-2019

PATOB Bopan6aii ToiidacapoBu4, TOKTOp TEXHHYECKHX HaykK, mpodeccop, 3aBemyromuii kadeapoit
«T'eom3uka u ceiicmonorusy, Kasaxckuil HannoHansHbIN HCClIeOBATENIbCKUN TEXHHYECKHH YHUBEPCUTET M.
K.W. Carmaesa, (Anmarsl, Kasaxcran), https://www.scopus.com/authid/detail.uri?authorld=55927684100, https://
www.webofscience.com/wos/author/record/1993614

POHHMU Bepuarccon, IIpopeccop LleHTpa nepcreKTBHbIX OIMKHEBOCTOUYHBIX HCCIEeA0BaHUN JIyHACKOTO
yHuBepcHuTeTa, npodeccop (monuslii kype) Jlymnckoro ymmusepcurera, (IlIBemus), https://www.scopus.com/
authid/detail.uri?authorld=7005388716 , https://www.webofscience.com/wos/author/record/1324908

MUPJIAC Baagumup, DaxynsreT XUMHUECKOH HHXKEHEPHH U BOCTOUHBIN HayYHO-HCCIIENOBATEIbCKUIT
ueHtp, Yuusepcuter Apwousi, (M3pawmns), https://www.scopus.com/authid/detail.uri?authorld=8610969300,
https://www.webofscience.com/wos/author/record/53680261

«H3Bectust POO «<HAH PK». Cepusi reo/1oruy M1 TeXHHYECKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
CobctBennuk: Pecrybnikanckoe oodiecTBeHHOe o0benHenne «HarronanpHas akagemus Hayk PecryOnuku
Kazaxcran» (. Anmarsr).
CBUJIETEIECTBO O IIOCTAHOBKE HA YydYeT IIEPHOAMYECKOro IredaTHoro u3fgaHus B Komurere wnHbOpManmu
MumnuncteperBa HHbOpManuK U oOUIeCTBeHHOro pas3BuTusi PecnyOmuku Kaszaxcran Ne KZ39VPY00025420,
BbIanHoOe 29.07.2020 .
TemaTnueckasi HANPABICHHOCTb: 2€0102Usl, 2UOPO2EON02UsA, 2e02Papus, 20pHOe 0eno U XUMUYECKUe MEXHON02UU
Heghmu, eaza u Memanios
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EDITOR-IN-CHIEF

ZHURINOV Murat Zhurinovich , Doctor of Chemical Sciences, Professor, Academician of NAS RK,
President of National Academy of Sciences of the Republic of Kazakhstan, RPA, General Director of JSC "
D.V. Sokolsky Institute of Fuel, Catalysis and Electrochemistry " (Almaty, Kazakhstan), https://www.scopus.com/
authid/detail.uri?authorld=6602177960, https://www.webofscience.com/wos/author/record/2017489

DEPUTY EDITOR-IN-CHIEF

ABSADIKOV Bakhyt Narikbaevich, Doctor of Technical Sciences, Professor, Academician of NAS RK,
A.B. Bekturov Institute of Chemical Sciences (Almaty, Kazakhstan), https://www.scopus.com/authid/detail.
uri?authorld=6504694468, https://www.webofscience.com/wos/author/record/2411827

EDITORIAL BOARD:

ABSAMETOV Malis Kudysovich, (Deputy Editor-in-Chief), Doctor of Geological and Mineralogical
Sciences, Professor, Academician of NAS RK, Director of the Akhmedsafin Institute of Hydrogeology and
Geoecology (Almaty, Kazakhstan), https://www.scopus.com/authid/detail.uri?authorld=56955769200, https://
www.webofscience.com/wos/author/record/1937883

ZHOLTAEYV Geroy Zholtaevich, Doctor of Geological and Mineralogical Sciences, Professor, Honorary
Academicianof NAS RK (Almaty, Kazakhstan), https://www.scopus.com/authid/detail.uri?authorld=57112610200,
https://www.webofscience.com/wos/author/record/1939201

SNOW Daniel, PhD, Associate Professor, Director, Aquatic Sciences Laboratory , University of Nebraska
(Nebraska, USA), https://www.scopus.com/authid/detail.uri?authorld=7103259215, https://www.webofscience.
com/wos/author/record/1429613

SELTMANN Reimar, PhD, Head of Petrology and Mineral Deposits Research in the Earth Sciences
Department, Natural History Museum (London, England), https://www.scopus.com/authid/detail.
uri?authorld=55883084800, https://www.webofscience.com/wos/author/record/1048681

PANFILOV Mikhail Borisovich, Doctor of Technical Sciences, Professor at the University of Nancy
(Nancy, France), https://www.scopus.com/authid/detail.uri?authorld=7003436752, https://www.webofscience.
com/wos/author/record/1230499

SHEN Ping, PhD, Deputy Director of the Mining Geology Committee of the Chinese Geological Society,
Member of the American Association of Economic Geologists (Beijing, China), https://www.scopus.com/authid/
detail.uri?authorld=57202873965 , https://www.webofscience.com/wos/author/record/1753209

FISCHER Axel, PhD, Associate Professor, Technical University of Dresden (Dresden, Berlin), https:/www.
scopus.com/authid/detail.uri?authorld=35738572100, https://www.webofscience.com/wos/author/record/2085986
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Jay Sagin, PhD, Associate Professor, Nazarbayev University (Astana, Kazakhstan), https://www.scopus.com/
authid/detail.uri?authorld=57204467637 , https://www.webofscience.com/wos/author/record/907886

FRATTINI Paolo, PhD, Associate Professor, University of Milano - Bicocca (Milan, Italy), https:/www.
scopus.com/authid/detail.uri?authorld=56538922400

NURPEISOVA Marzhan Baysanovna — Doctor of Technical Sciences, Professor of Satbayev University,
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webofscience.com/wos/author/record/AAD-1173-2019
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Abstract. The presented article analyses the main factors that play a role in the
formation of the desertification process in the landscape complexes of the Mill plain.
It has been determined that anthropogenic changes in hydrogeological conditions
and cattle-breeding have a special role in the emergence and development of
desertification in the area. 85% of all desertification centers in the studied region
were caused by these factors.

Natural factors mainly cause the intensification of desertification or the formation
of desertification symptoms.

When calculating the total annual income for desertified areas, the intensity of
the annual decline in productivity since the beginning of the desertification process
should be taken into account. In this case, in addition to anthropogenic factors that
directly affect the soil, the influence of meteorological factors that play a significant
role in soil productivity is also taken into account.

Taking into account the mentioned factors, using Landsat-8 OLI/TIRS satellite
images and Google Earth satellite observation data, a 1:100000 scale map reflecting
the degree of desertification of landscapes was drawn up based on ArcGis software.

It was determined that 4,9% of landscape complexes were subjected to varying
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degrees of desertification, 0,6% of them were slightly desertified, 29,8% were
moderately desertified, and 18,5% were severely desertified. Conditionally non-
desert geocomplexes make up 51,1% of the total area.

Key words: semi-desert, dry-steppe, intrazonal, anthropogenic, hydrogeological,
desertification
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AHHoOTanus. Y¥YCBHIHBUIFAH Makajiaja MuWib JKa3bIFbIHBIH JIAHTIIA(THIK
KCIICH/ICPiHIH MeJEHTTeHY NPOIECIHIH KaJbINTaCybIHJa POl aTKapaTblH HETi3ri
(dakropnapra Tanjay skacairaH. AyJgaHzua MIOJCHTTeHYMIH TNaijga Oodybl MeEH
JAMYBIHJIA THIPOTCOJIOTHSUIIBIK JKaFJai/IblH aHTPOIIOTEHIIK ©3repicTepi MeH Mall
IIapyalibUIBIFBl €PEKIIEe POJI aTKApaThbIHbl aHBIKTAJIbl. 3ePTTEICTIH aliMaKTarbl
OapIbIK IOJICHTTEHY OIAKTaPBIHBIH 85%-bI OCHI (JaKTOPIAPBIH dCEPiHEH OOIIIBI.

TaOuru (akropyiap HEri3iHEH MIOJCHTTEHYIIH KYIICIOIHE HEMece MIOJJICHY
OenrinepiniH KanpmTacybiHa cebenmi O6onaapl. Llennenren aymakrap OoibIHIIA
JKUBIHTBIK JKBUIJIBIK KIPICTI ecenTey Ke3iHJe IeJJCHY TMpoleci OacTalFaHHaH
Oepi OHIMIUTIKTIH JKbUIJAH JKbUIFAa TOMEHJCYIHIH KapKbIHIBUIBIFBIH ECKEpY
KaxeT. bys peTte Tombipakka Tikenei oacep eTeTiH aHTPONOreH K Gakropaapaan
0acka, TOTBIPAK KYHAPJIBUIBIFBIHIA MAHBI3bI POJI aTKAPAThIH METEOPOIOTHSUIBIK
(bakTopiapIbIH 9cepi Je ecKepiiei.

Artanran ¢akrtopinapasl eckepe otbipbin, Landsat-8 OLI/TIRS crnyTHHKTIK
cypertepin xoHe Google Earth cmyTHmkTiK Oakpliay aepeKTepiH maiiianaHa
oteipbi, ArcGis OarapiaMalbiK KaMTaMachl3 €Ty HETi3iHJe JaHAmapTTapabH
mesenTTeHy aopexecin kepcererin 1:100000 macimTaOTBI KapTa >Kacajibl.
JlanamadTeik kemeHaepain 4,9%-b1 9pTYPIIi IOPESKEC IIOJICHTTCHYTE YIIIBIpaFaH,
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onapnbiy 0,6%-b1 a3nan mesedTTeHrex, 29,8%-b1 oprama menerrenret, 18,5%-
bl KarThl meseiTTenre. LapTTel menai eMec TeoKemeHaep Kajbl ayMaKThIH
51,1% kypai sl

Tyiiin ce3mep: >kapThuTail 16, KYpFaK Jana, aifMakKilIiIiK, aHTPOIIOTEHIIK,
THIPOTCONOTUSIIBIK, LIOJIICHY.
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AHHOTanus. B mpeacraBieHHON cTaThe aHANM3HPYIOTCS OCHOBHBIC
¢daxkTophl, uWrpammye poib B (OPMHUPOBAHMU TIpOLIECCa OMYCTHIHMBAHUS
maHMAQTHBIX KOMIUIEKCOB Muibckoil paBHUHBL. OmpeneneHo, 4To 0colyro
pOJb B BO3HUKHOBEHHHM W Pa3BUTHUH OIYCTHIHMBAaHUS Ha TEPPUTOPHU HMEIOT
AQHTPOTIOTCHHBIC M3MEHEHHSI TUAPOTCONIOTHUECKUX YCIOBUH M JKUBOTHOBOJCTBA.
85% Bcex ouaroB OMyCTHIHUBAHMUS B UCCIICyEMOM PETHOHE OBbLIM BBI3BaHBI 3TUMH
(daxTopamu.

[TpuponHbie hakTOphI INIaBHBIM 00pPa30M BBI3BIBAIOT YCHICHUE OITyCTHIHUBAHUS
i GOPMUPOBAHNE CUMIITOMOB OIYCTHIHHBaHUSI.

[Ipu pacyere COBOKYITHOTO TOJJOBOTO TOXOZA JJIsl OMYCTBIHEHHBIX TEPPUTOPHI
CIIelyeT YYUTHIBATH HMHTEHCHBHOCTH TOJOBOTO CHIDKEHHS MPOIYKTUBHOCTH
C Hadaja I[polecca OIyCThIHUBaHMA. [IpM 3TOM, MOMHUMO AHTPOIIOTEHHBIX
(haKTOpOB, HEMOCPEACTBEHHO BIHSIONINX HA MIOYBY, YUUTHIBACTCS TAK)KE BIHSIHUE
METEOPOJIOTHYECKUX (PAKTOPOB, HIPAIOIINX CYIIECTBEHHYIO POJIb B IJIOAOPOANU
MOYBBHI.

C yyeroM yka3aHHBIX (DAaKTOPOB C HCIOJNB30BAHHWEM CITyTHUKOBBIX CHUMKOB
Landsat-8 OLI/TIRS u ganubIX criyTHUKOBBIX HaOmoneHuii Google Earth Opuia
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cocrapneHa kapra macmrada 1:100000, orpakaromasi cTeneHb OIMYCTHIHUBAHUS
nanamadToB Ha 6aze nmporpamMmmuoro odecrneuenust ArcGIS.

Omnpeneneno, uto 4,9% nangmwaTHEIX KOMIUIEKCOB IOABEPINIMCH Pa3sHON
CTEIICHHU OMyCThIHMBaHUs, U3 HUX 0,6% - cnabo omycTeiHeHBI, 29,8% - yMEpeHHO

onmycTblHEHBI U 18,5% - CHIBHO OIYCTBIHEHBL. YCIIOBHO HEITyCTHIHHBIE
F€OKOMINIEKCHI COCTaBIIAIOT 51,1% 00111el miomamm.
KiroueBble  ciioBa:  MONMYNMyCTBIHS,  CyXOCTENb,  WMHTPA30HAIBHOE,

AHTPOIIOICHHOC, THAPOTCOJIOTNYCCKOC, OITYCTEIHUBAHUC

Introduction. Mill landscape is one of the main agricultural regions of the
country, the total area of studied landscapes is 410209 ha. The plain relief of the
area, the arid climate and the location surrounded by large rivers have created a
favorable basis for the development of irrigation agriculture. More than 20% of the
country’s agricultural products are produced in Mill plain (Hajiyeva, et al., 2024).

The territory consists of semi-desert, dry steppe and intrazonal landscapes, its
characteristic features are determined by its being surrounded by the Kura and
Araz rivers, the abundance of relict river-valley lakes, and its hypsometric location
between -10 m and 250 m (Amanova, et al., 2023). The main land cover of the
plain is chestnut, grass-gray, gray-grass, meadow-forest, alluvial-meadow, meadow-
swamp and swampy soils, and the vegetation cover is sedum, black sedum, davitika,
gorse, various types of wormwood, licorice, yarrow, reed, broom, etc. semi-desert,
dry steppe plant species form.

In the plain territory, the annual growth of phytomass is 4-6 t/ha, with low
productivity and very low productivity (1-2,5 t/ha). Only in the Kurboyu areas,
tugay forest soils with a small area are characterized by high productivity (15-50 t/
ha).

Materials and methods. For researching landscape desertification it is
necessary to use modern technologies and methods (Imbrenda, et al., 2018). We
have also used field methods. To determine desertification it is usefull to use
Landsat images (Lavado, et al., 2009). For investigation of vegetation cover of the
area we calculated NDV index. For NDV index following formula is used (Cowie
et al., 2018; Briassoulis, 2011).

NDVI= (NIR-Red)/(NIR+RED)

As a result of comparison o many years we determined desertification in plain.
For comparison of NDVI we processed many images from different years.

Results. The observations and analyzes show that the desertification of the
landscapes of the study area with arid climatic conditions is related to a number
of local and regional natural and anthropogenic factors (Bajocco, et al., 2011).
However, decoding of space images and analysis of large-scale topographic maps
show that the main factors of desertification in the general area are soil salinization
due to the influence of mineralized groundwater (Braje, et al., 2017), excessive
loading of pastures (Kairis, et al., 2015), and continuous grazing (Mao, et al.,
2018). In this regard, the landscapes of the Mill plain differ according to the extent
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of anthropogenic desertification centers. The superiority of these factors is also
proven by the observational data that is obtained in real space.

The mentioned anthropogenic factors create the basis for the formation
of desertification centers in semi-desert and dry-desert landscapes with weak
stability (Wang, et al., 2006), as well as the development of intrazonal complexes
characterized by their sharp contrast (Zambon, et al., 2017). Anthropogenic
desertification was not only related to the intensification of anthropogenic activity
(Lin, et al., 2010), but it is a violation of the proportionality between anthropogenic
load and the potential capabilities of landscape components (Salvati, et al., 2012).

The fact that anthropogenic impacts are higher than the potential capabilities of
landscapes leads to a fall in productivity and the creation of ecologically unstable
complexes (Xie, et al., 2020).

The analysis of materials on the change of the Mill plain landscapes by
anthropogenic influences shows that a deep structural change has occurred in
all landscape units. In the region, irrigation farming and pasture breeding have a
special role and have a history of 3-4 thousand years.

During the historical period, the existence of unsystematic irrigation agriculture
in the lowland caused a radical transformation of the soil-vegetation cover and
led to the creation of ecologically tense agro-landscapes of various sizes. The
analysis of historical materials shows that during the period from the introduction
of primary irrigation to the 50s of the last century, cultivated areas covered
only natural depressions and hollows that could be filled with water. Irrigations
were carried out unsystematically, without taking into account the chemical and
mechanical composition of the soil, the depth of groundwater and the degree of
mineralization, and the amount of water required by plants. In the period between
1950 and 1990, the completion of the construction of the Mingachevir reservoir
led to the creation of main and multiple sprinkler irrigation systems, thus further
expanding the cultivated areas.

In the irrigated areas, the irrigation systems are soil channels, the water
distribution systems are not properly operated, the canals are not cleaned for a
long time, the retail situation of water consumption, the water carrying capacity
and operational quality of the existing canal, collector-drainage systems are at a
low level, and the application of the traditional flooding method during irrigation,
not taking into account the vegetative characteristics of plants, not carrying out
leveling works in areas with uneven surfaces are among the anthropogenic factors
that cause changes in the level of groundwater.

The natural drainage characteristics of the area are also unfavorable (streamless
lakes-Sarisu, Mehman, Aghgol, Shorgyol, distribution of quaternary continental
and marine sediments-alluvial, alluvial-proluvial, alluvial-deluvial, sand, clay, etc.),
neotectonic subsidence area, the hydrostatic pressure of the Kura and Araz rivers
in the abundant season, the fact that the parent rocks consist of ancient Caspian
sediments, etc. naturally cause the level dynamics of groundwater. The indicated
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natural features significantly affect the rise of the groundwater level against the
background of anthropogenic influences.

Our statistical analyzes based on hydrogeological map data show that the depth
of groundwater in the studied area decreases from 5-10 m to 0,5-2 m from the
foothills of the Lesser Caucasus towards the Kura and Araz rivers. The degree of
mineralization increases from 0,5-1 g/l to 50-100 g/1.

The ground water collected in the central regions of the studied area is practically
non-flowing and is mainly used for evaporation. Evaporation of mineralized
groundwater causes accumulation of salts in the soil. The location of these waters
close to the surface, their unstable condition, has led to desertification by causing
salinization, salinization and re-salinization of the soil.

In the studied area, the total area of soils with varying (Fig.1) degrees of salinity
is currently 62211 hectares.

Area of saline soils

80000
60000
40000
20000
° B -
sarll;roltiil(e d Weakly Moderately Heavily
salted salted salted
area
M Arca 62211 25615 18427 18169

Figure 1 — The area of saline soils in Mill plain

Of them, 25615 ha were exposed to weak, 18427 ha to moderate, and 18169 ha
to severe salinization.

The analysis of space images shows that within the semi-desert landscapes of the
area, severely salinized soils mainly manifest as moderate and severe desertification
centers.

One of the main anthropogenic factors leading to the desertification of the Mill
Plain landscapes is livestock farming, which has developed rapidly in recent years.
The plain is used year-round as it is an important winter pasture. It is known that
excessive loading of pastures and year-round grazing are dangerous situations
that lead to desertification. Overloading leads to the degradation of landscapes
characterized by poor stability. In the grazed areas, the grass layer and the upper part
of the soil are destroyed, the intensity of the process of dusting, molding, erosion
and denudation on the sloping areas increases, the root system of the plants is
damaged and destroyed by coming to the surface. During overgrazing, productivity
decreases sharply, and the species composition of the pasture also changes - edible
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plants decrease as a result of degradation, and poisonous, sulphurous, rough-
stemmed, thorny, pungent-smelling weeds with low forage quality increase their
dominance year by year. Grazing during the initial vegetation period of vegetation
is considered more dangerous.

According to the data from State Statistics Committee 974867 large and small
cattle are grazed in the pastures of the plain. However, nomadic animals are brought
from other regions for grazing in the area during the winter months, and are grazed
in the area until the end of summer. Since the growth of plants stops during the
winter months, their overgrazing leads to the intensification of degradation. The
year-by-year decrease in biological potential leads to the creation and expansion of
desertification centers (Table 1).

Table 1 — Desertification of pastures in the Mill plain

Total pasture area (ha)
171868
The countryside Let's winter
76357 95511
Total area of grasslands subject to desertification (ha)
The countryside Let's winter
44274 45369
Total area
89643

Anthropogenic factors in the studied area are characterized as the main
desertification factors and account for 85% of the development of the process
compared to natural factors. Natural factors (changes in climate characteristics,
neotectonic, natural exodynamic geomorphological processes, changes in the
hydrological regime) mainly lead to the intensification of the process or the
formation of local symptoms.

Taking into account the mentioned factors, using Landsat-8 OLI/TIRS satellite
images and Google Earth satellite observation data, a 1:100000 scale map reflecting
the degree of desertification of landscapes was drawn up based on ArcGis software

(Fig.2).
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Figure 2 — The state of desertification of the Mill plain

ArcGis analysis of map data shows that 48,9% of landscape complexes in
the area have been subjected to varying degrees of desertification. 51,1% of the
plain area is conventionally not desertified, 0,6% is slightly desertified, 29,8% is
moderately desertified, and 18,5% is severely desertified (Fig. 3).

Desertification rate (ha)
18,5%

51.1% ™ Conditionally non-
’ desertifying

M Poorly desertified

29,8% M Moderately desertified

M Severely desertified

0,6%
Figure 3 — The state of desertification of the Mill plain

Complexes that are conditionally not subject to desertification. These complexes
were completely anthropogenically replaced by irrigated farmlands, artificial
greens, gardens, and residential complexes (city, village, etc.) They are located
mainly along the Gargarchay, Kura, Araz rivers and large irrigation canals (Upper
Karabakh, Old Khan Gyzi, Rasularkh, etc.) does. The provision of humidity mainly
as a result of purposeful economic activity of people has created a sharp contrast

135



NEWS of the National Academy of Sciences of the Republic of Kazakhstan

in the arid climate of the area. Mainly due to the widespread use of irrigation,
sustainable humid landscapes with high biological productivity have been formed,
which prevents desertification of the area.

Weakly desertified complexes. Since these complexes consist of small areas and
are formed in areas of the plain where irrigation is developed, they have relatively
high stability, so the potential for desertification is not high. Although the soil in
such areas is characterized by weak salinization, surface stripping is not observed.
The coverage of plants (on 1 m? area) is up to 25-50%. These complexes cover a
total area of 2587 hectares and constitute 0,6% of the total area.

Moderately desertified complexes. These complexes have a total area of 122188
hectares and constitute 29,8% of the total area. Landscape areas subjected to
moderate desertification were mainly formed under the influence of anthropogenic
factors (intensive grazing, raising the level of groundwater due to irrigation, re-
salinization of soils, etc.).

The desertification centers in these complexes are spread in the intensively
irrigated surrounding areas of the Aggol, Sarisu, Mehman, Shorsu lakes located
in the area, as well as the Bash Mill-Karabagh collector and the canal named after
the Upper Karabakh, Old Khan Gyzi. Due to the fact that moderately desertified
landscapes have high dynamics and weak stability, there is a great danger of their
transformation into acute desertified landscapes as a result of negative anthropogenic
effects.

Severely desertified complexes. The total area of these complexes is 76016
hectares, covering 18,5% of the plain area.

The landscape areas that were subjected to desertification in the acute period
mainly covered the areas adjacent to Sarisu, Shorsu, Mehman, Aghgol and lakes
of various sizes spread around these lakes, as well as the foothills areas where
intensive grazing and erosion-denudation processes are developed in the western
part of the plain. The process of desertification in sharply desertified landscapes
developed mainly under the influence of anthropogenic and partly natural factors.

Many sharply desertified areas (surrounding areas of lakes, areas of practically
unused sharply saline soils, bare surface, stony areas with numerous animal trails
in the western foothills) are completely devoid of vegetation.

In general, severely desertified landscapes have a very poor species composition,
with less than 10% plant cover.

Depending on the degree of influence of desertification factors in the studied area
and the characteristics of the assimilation of landscapes, sometimes all categories
of degree of desertification are observed within one landscape type.

The desertification risk analysis of the NDVI maps (Fig. 4, 5) we prepared
shows that the area of desertification risk areas has expanded depending on the
impact characteristics of natural and anthropogenic factors.
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Figure 4— Desertification risk in Mill plain landscapes-2014
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Figure 5 — Desertification risk in Mill plain landscapes-2024
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In 2014, areas without the risk of desertification constituted 21,4% of the total
area, while in 2024, this quantity was 17,8% (Fig.6).

45
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No risk of Low risk of Moden:)afte risk Risk of actue
desertification | desertification . . desertification
desertification

12014 214 23,2 39,5 15,9
12024 17,8 26,9 34,5 20,8

Figure 6 — Desertification risk in Mill plain landscapes (2014-2024)

Areas at risk of weak desertification will be 23,2% in 2014, 26,9% in 2024,
areas at risk of moderate desertification will be 39,5% in 2014, 34,5% in 2024, high
desertification risk areas were 15,9% in 2014, and 20,8% in 2024.

Since desertification is a complex environmental problem, its prevention
requires a long time, labor and high resources. In this regard, it is important to use
natural resources on a rational and scientific basis.

Discussion. Previous studies have been based mostly on field surveys. For the first
time, we have conducted this study based on both field surveys and satellite images.
We have determined that salinization is occurring more intensively compared to
previous years. This is related to both the lack of proper irrigation systems and
climate change. Because our study area is the most important agricultural zone of
the country.

Conclusion. Risk maps for the years 2014 and 2024 were prepared to determine
the dynamics of the potential development of the desertification process in the
landscapes of the study area. The analysis of the maps shows that depending on the
impact of natural and anthropogenic factors, the area of areas at risk of desertification
has expanded. In 2014, the areas without the risk of desertification constituted 21,4%
of the total area, and in 2024, this quantity was 17,8%. Areas with a low degree of
desertification risk will be 23,2% in 2014, 26,9% in 2024, areas with moderate
desertification risk will be 39,5% in 2014, 34,5% in 2024, areas with a high degree
of desertification risk amounted to 15,9% in 2014, and 20,8% in 2024. It has been
determined that currently the main areas where desertification has developed to a
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moderate and severe degree have developed in medium and high risk areas. In the
arecas with no risk of desertification and low risk of desertification, the manifestation
of desertification centers has a local character and has developed mainly within
agro-irrigation landscapes.The control and improvement of reclamation conditions
in these landscapes reduces the risk of desertification.
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