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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 OPBIHEACAPBI:

ABCAIBIKOB BakbiT Hopik6aiiyiabl, TexHHKa FbUIBIMIAAPBIHBIH JOKTOpBI, mpodeccop, KP YFA
akazemuri, K.M. Corbaes arbiHiarel Kasak yITTBIK TEXHHKANIBIK 3epTTey yHUBepcuteTi (Anmarsl, Kaszakcran),
https://www.scopus.com/authid/detail.uri?authorld=6504694468,  https://www.webofscience.com/wos/author/
record/2411827

PEJAKLUS AJIKACHI:

OBCOMETOB Momic Kyasicyabl (6ac  pemakTopAblH — OpbIHOAcapbl), I€OJOTUs-MHUHEPAIOTUst
FBUIBIMIAPBIHBIH JTOKTOPBI, mpodeccop, KP YFA akagemuri, Y.M. Axmencadun arteiHmarst I'naporeonorus
JKOHE TEO0DKOJIOTUSI MHCTUTYTHIHBIH THUpPEKTOpsl, (AnmMarsl, Ka3zakcran), https://www.scopus.com/authid/detail.
uri?authorld=56955769200, https://www.webofscience.com/wos/author/record/1937883

YKOJITAEB I'epoii XKoaraiiyiibl, reonorus-MHHEPAIOT sl FEUTBIMAAPBIHBIH TOKTOPHL, podeccop, KP YFA
KypMetTi akazgemuri, (Anmarsl, Kasakcran), https://www.scopus.com/authid/detail.uri?authorld=57112610200,
https://www.webofscience.com/wos/author/record/1939201

CHOY JIpumen, PhD, xaysimpacteipeutirad mnpodeccop, Hebpacka yuuBepcuretiniy Cy FbUIBIMIAphI
3epTXaHACBIHBIH ~ JHPEKTOPHI, (HeOpacka  mrarer,  AKII),  https://www.scopus.com/authid/detail.
uri?authorld=7103259215, https://www.webofscience.com/wos/author/record/1429613

3EJIBTMAHH Paiimap, PhD, Xep Typans! reuisiMaap OemiMiHIH NETPOIOTHs JKOHE Maiansl Kazdamap
KCH OPBIHIApPBI CAIACBIHIAFDI 3epTTeyIepiHiH xerekurici, Taburu Tapux mypaxaiisl, (JIoH10H, ¥IbI0pUTaHNS),
https://www.scopus.com/authid/detail.uri?authorld=55883084800,  https://www.webofscience.com/wos/author/
record/1048681

MNAH®WJIOB Muxaua BopucoBuy, TexHHMKa FHUIBIMIAPHIHBIH JOKTOPHL, HaHCH yHUBepCHTETiHIH
npodeccopsl, (Hancn, ®panims), https://www.scopus.com/authid/detail.uri?authorld=7003436752, https://www.
webofscience.com/wos/author/record/1230499

HIEH Ilun, PhD, Kpitail reoforusiblk KOFaMbIHBIH Tay-KEH ICONOTHICHl KOMHTETI JHPEKTOPHIHBIH
opbiHOacapsl, AMEpPHKAaH/bIK JKOHOMHKAJIBIK TEOJOrTap KaybIMIAacThIFbIHBIH Mymreci, (Beibkin, Kerrait),
https://www.scopus.com/authid/detail.uri?authorld=57202873965,  https://www.webofscience.com/wos/author/
record/1753209

OUIIEP Akceub, KaybIMaacTeIpbuIFad npodeccop, PhD, Jlpesnen texHukanslK yHusepcureri, (JpesieH,
bepmun),  https://www.scopus.com/authid/detail.uri?authorld=35738572100, https://www.webofscience.com/
wos/author/record/2085986

ATABEKOB Baagumup EHokoBHY, XMMUsI FBUIBIMIAPBIHBIH TOKTOPBI, benapycs ¥FA akanemuri, XKana
Marepuaiaap XUMHAChI WHCTUTYTBIHBIH KypMeTTi aupektopsl, (Munck, Bemapycs), https:/www.scopus.com/
authid/detail.uri?authorld=7004624845

KATAJIUH Credan, PhD, xaysimpacteipsutran mnpodeccop, Texuukambsik yHuBepcuteTi ([pesnew,
I'epmanus), https://www.scopus.com/authid/detail.uri?authorld=35203904500, https://www.webofscience.com/
wos/author/record/1309251

CAFBIHTAEB “Kanaii, PhD, xaysimaactsipsurran npodeccop, HasapGaeB yHuBepcureri (AcrtaHa,
Kasakctan), https:/www.scopus.com/authid/detail.uri?authorld=57204467637, https://www.webofscience.com/
wos/author/record/907886

®PATTUHHU IMaoso, PhD, xaysimpacteipbuiran npodeccop, bukokk Mmuman ynusepcuteti, (Munas,
Wrtamus), https://www.scopus.com/authid/detail.uri?authorld=56538922400

HYPIHEUICOBA Map:kan Baiicankbi3bl — TexHrKka FbUTbIMAAPBIHBIH JOKTOPBI, K. CaTbaes aTbiHIaFbl
Ka3akyITTEIK3epTTey TeXHHKAIBIKyHIBEpCUTETiHIHITPpodeccopsl, (Anmarsl, Kasakcran), https:/www.scopus.com/
authid/detail.uri?authorld=57202218883,  https://www.webofscience.com/wos/author/record/AAD-1173-2019

ParoB bopanéaii ToB6acapoBH4, TeXHHKa FHUIBIMIAPBIHBIH JOKTOPHI, mpodeccop, «leopms3nka sxoHe
ceiicmonorns» KadenapackinbiH MeHrepyiici, KM, CorbaeB arbinmarbl Kazak yITTHIK 3epTTey TEXHHKAJBIK
yHuBepcurerti, (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.uri?authorld=55927684100, https://
www.webofscience.com/wos/author/record/1993614

POHHU Bepuarccon, Jlynn ynuepcurerinif Tasyy IIBIFBICTHI HEePCIEKTUBANIBI 3€PTTEY OPTAIBIFHIHBIH
npodeccopsl, JIyHI yHHBEPCUTETIHIH TONBIK KypcThl mpodeccopst, (LLBerms), https://www.scopus.com/authid/
detail.uri?authorld=7005388716, https://www.webofscience.com/wos/author/record/1324908

MMUPJIAC Baagumup, Apuaib YHHBEPCUTETiHIH X UMUSIIBIK HHKeHepHs GaKkyabTeTi skoHe LLIBIFbIC FUTBIMU-
3eprrey opranbiFbl, (M3pauns), https:/www.scopus.com/authid/detail.uri?authorld=8610969300, https://www.
webofscience.com/wos/author/record/53680261

«KP ¥FA» PKB Xa6apaapsl. I'eo10rus #dHe TeXHHKAJBIK FBLIBIMAAP CEPHSACHD».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menikreyi: «Kazakcran PecriyonukachiHbIH YIITTBIK FBUIBIM akaemusicb» PKB (AnMarsl K. ).
Kaszakctan PecrmyOnukachiHbIH AKmnapar J>koHE KOFAMIBIK JaMy MHHHCTDPIIMHIH AKmapar KOMHTETiHIEe
29.07.2020 x. 6epinren Ne KZ39VPY 00025420 mep3iMaik 6acbuibiM TipKeyiHe KOWbUTY Typallbl KyalliK.
TakKbIPBINTBIK OAFBITHI: [ €on02us, 2udpoceonousl, 2eocpagus, may-KeH ici, MYHat, a3 JcaHe Memanioapobly
XUMUATIIK MEXHON0UANAPbL
Mep3iMaiiri: )KbUIbIHA 6 PET.
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 INTABHOT'O PEJAKTOPA

ABCAJIBIKOB Baxpit Hapuk6aeBu4, JOKTOp TEXHMYECKHX Hayk, npodeccop, akagemuk HAH PK,
Ka3zaxckuil HaIMOHAIBHBIN HCCIENOBATEIbCKHN TexHmueckuil ynusepcurer M. K.M. CarmaeBa (AimMarsl,
Kasaxcran), https://www.scopus.com/authid/detail.uri?authorld=6504694468, https://www.webofscience.com/
wos/author/record/2411827

PEJAKIHIMOHHASI KOJUIET' ASI:

ABCAMETOB Mauuc KyabicoBu4, (3amMecTHTeNlb [JIABHOTO  PEOAaKTOpa), JOKTOp  TI'e0JIoro-
MHUHEpPAJIOTHYeCKUX Hayk, podeccop, akanemuk HAH PK, nupexrop MHCTUTYTA rHApOre0I0ruu U re03KOJIOT U
nM. Y.M. Axmencaduna (Anmatsl, Kasaxcran), https://www.scopus.com/authid/detail.uri?authorld=56955769200,
https://www.webofscience.com/wos/author/record/1937883

YKOJITAEB I'epoii KosTaeBn4, 10KTOp re0JIOTOMHHEPAIIOTHYSCKUX HayK, Ipodeccop, IIOUYSTHBIH akaJIeMIK
HAH PK (Anwmarsi, Kazaxcran), https://www.scopus.com/authid/detail.uri?authorld=57112610200, https:/www.
webofscience.com/wos/author/record/1939201

CHOY [pumne, PhD, accounnposanusiii mpodeccop, aupexrop Jlabopatopruu BOTHBIX HAyK YHUBEPCHTETA
Heb6packu (mrar HeGpacka, CIIIA), https://www.scopus.com/authid/detail.uri?authorld=7103259215, https:/
www.webofscience.com/wos/author/record/1429613

3EJIBTMAHH Paiimap, PhD, pykoBoauTens ucciieoBaHuil B 001aCTH HETPOJIOTUH M MECTOPOXKICHUI
MoJIe3HBIX McKomaeMbix B Otaerne Hayk o 3emie Mysest ectectBenHoit uctopun (Jlonmon, Anrmus), https:/www.
scopus.com/authid/detail.uri?authorld=55883084800, https://www.webofscience.com/wos/author/record/104868 1

MNAH®UJIOB Muxani BopucoBuy, 10KTop TeXHHUECKUX Hayk, mpodeccop Yuusepcurera Hancu (Hamcn,
Opannust), https://www.scopus.com/authid/detail.uri?authorld=7003436752, https://www.webofscience.com/
wos/author/record/1230499

HIEH Iun, PhD, 3amecrurens aupexropa Komurera mo ropHoii reoxornn Kuraiickoro reonorndeckoro
obmiecTBa, 4ieH AMEPHKaHCKON acconmaiuu skoHomuyeckux reosoros (Ilexun, Kurait), https://www.scopus.
com/authid/detail.uri?authorld=57202873965, https://www.webofscience.com/wos/author/record/1753209

@OUUIEP Akceab, accormupoBannbiii npodeccop, PhD, texuuueckuii yuusepcurer dpesnen ([pesnew,
Bbepmun),  https://www.scopus.com/authid/detail.uri?authorld=35738572100,  https://www.webofscience.com/
wos/author/record/2085986

ATABEKOB Baagumup EHokoBUY, JOKTOp XMMHYecKuX Hayk, akagemuk HAH Benapycu, noderHslii
nmupekTop MHcTuTyTa XMMHH HOBBIX MarepuanoB (Mumck, Bemapycs), https://www.scopus.com/authid/detail.
uri?authorld=7004624845

KATAJIUH Credan, PhD, accoumuposanusiii npodeccop, Texumueckuii ynusepcuter ([pesnew,
I'epmanus), https://www.scopus.com/authid/detail.uri?authorld=35203904500, https://www.webofscience.com/
wos/author/record/1309251

CATUHTAEB Kanaii, PhD, acconunpoBannstii npogeccop, Hazapbaes yausepcuret (Actana, Kazaxcran),
https://www.scopus.com/authid/detail.uri?authorld=57204467637 , https://www.webofscience.com/wos/author/
record/907886

®PATTUHMU Iaoao, PhD, accoummupoBanubiii npodeccop, Munanckuii yausepcurer bukokk (Munan,
Uramus),  https://www.scopus.com/authid/detail.uri?authorld=56538922400 HYPIIEMCOBA  Map:kan
BaiicaHoBHa — 10KTOp TeXHMuYeCKMX Hayk, npodeccop Kazaxckoro HalmoHaabHOrO HCCIIENI0BATENIBCKOTO
TexHudeckoro ynusepcutera uMm. K.M. Carnaesa, (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.
uri?authorld=57202218883, https://www.webofscience.com/wos/author/record/AAD-1173-2019

PATOB Bopan6aii ToBdacapoBu4, IOKTOp TEXHHYECKHX HayK, mpodeccop, 3aBelyroluii Kapeapoi
«leodusuka u ceiicmornorusy, Kasaxckuit HarmoHa bHbINA HCCIIECIOBATEIBCKUH TEXHHYECKUI YHUBEPCUTET HM.
K. Carnaesa, (Anmarsl, Kasaxcran), https://www.scopus.com/authid/detail.uri?authorld=55927684100, https://
www.webofscience.com/wos/author/record/1993614

POHHMU Bepuarccon, [Tpodeccop LlenTpa nepcrnekTHBHEIX OIMXHEBOCTOUHBIX HCcIenoBanuit JlyHnckoro
yHuBepcuTeTa, mnpodeccop (momubii Kype) Jlymackoro ymumsepcurera, (ILBermsi), https:/www.scopus.com/
authid/detail.uri?authorld=7005388716 , https://www.webofscience.com/wos/author/record/1324908

MMUPIAC Baagumup, DaxyabTeT XUMHYECKOH MHKEHEPUUM M BOCTOUHBINM Hay4yHO-MCCIIEI0BATENbCKHI
neHTp, YuuBepcureT Apwot, (M3pamns), https://www.scopus.com/authid/detail.uri?authorld=8610969300,
https://www.webofscience.com/wos/author/record/53680261
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Abstract. Soil research at the present stage is aimed at studying the ecological
state of the soil cover and for management, regulation and rational use of land it
is necessary to conduct a quantitative and qualitative assessment of soil resources.
Therefore, rational use and protection of the soil cover in market conditions requires
adequate application of new scientific and methodological approaches based on
Earth remote sensing methods and new information technologies.

The purpose of our research is to study the current state of the soil cover and
develop thematic maps of the West Kazakhstan region based on the use of Earth
remote sensing methods and GIS technologies.
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To carry out research work, generally accepted methods of environmental,
physical, water-physical, chemical, physicochemical, cartographic and remote
sensing, corresponding to GOST and others were used. Physicochemical indicators
of soils were studied by generally accepted methods. The development of a large-
scale soil map using GIS technologies was carried out on the basis of ArcGIS.
Soil studies were conducted to establish the taxonomic affiliation of soils, identify
patterns of their formation and determine the structure of the soil cover to assess the
resistance of soils to technogenic impacts. As a result of the studies, field studies
were conducted with mapping of the soil cover using traditional ground methods
and using GIS technologies based on the widespread use of aerial photographs of
various resolutions. This made it possible to characterize soil combinations by the
signs of their belonging to a certain genetic-geometric form, the conditions of their
location and their quantitative indicators.

The results of the study can be used in studying the soil cover of the West
Kazakhstan region under the influence of endogenous and exogenous processes to
predict and improve soil fertility.

Key words: soil cover, ecosystem, territory, digital maps, GIS technologies.
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AnHoTanms. Kazipri ke3eHe TOnsIpaKThl 3epTTey TOMBIPAK, KAMBUIFBICHIHBIH
SKOJIOTHSUIBIK JKaFJaibIH 3epTTeyre OarbITTajFaH JXoHe jkepli Oackapy, perrey
YKOHE YTHIMBI TMaljaNany YIIiH TOMBIPaK pecypcTapblHa CaHJBIK YKOHE CarabIK
Oaramay xKypri3y KaxeT. COHIBIKTaH HAPBIK >KaFIalbIH/Ia TOMBIPAK KaMBLIFBICHIH
YTBIMIIBI TTali1aany skoHe Kopray JKepai KallbIKTBIKTaH 30HATay 9/IiCTepiHe KOHE
JKaHa aKMapaTThIK TEXHOJOTHsIapFa HETI3IENTeH JKaHAa FhUTBIMH-OIICTEMETIK
Tociaepai 6apadap KOJITaHYII Tajall eTeI.

bi3nin 3epTTey KYMBICBIMBI3IBIH MakcaThl — barbic KazakcTaH oOIBICHIHBIH
TOTIBIPAK >KaMBUIFBICBIHBIH Ka3ipri JKarJaiiblH 3epTTey JKoHEe KAIIBIKTHIKTaH
30HATAY dmicTepi koHe [AXK TexHomOTHsAIaphIiH KOJMIaHy HET131H/E TAKBIPHITHIK
KapTajapblH Kacay. FeUTbIMU 3epTTeyaepi KYprisy VIIH Kaiambl KaObUITaHFaH
9KOJOTHSITBIK, (DU3HUKAIBIK, CYy-(U3UKAJIBIK, XUMHUSIIBIK, (PU3UKAIBIK-XUMHUSIIBIK,
kaprorpadusuiblk xKoHe 'OCT-Ka coiikec KeJleTiH KAIIBIKTRIKTAH 30HATAY dIiCTEPi
KONJIaHbUIAbl.  TombIpakTapaslH  (QU3UKA-XUMISUIBIK  KOPCETKIIITEPl  KaJIbl
KaOpuanran omictepmer 3eprrendi. GIS TexHomorwsmapblH KOJIaHa OTBHIPHIII,
ayKBIMIIBI TOTIBIPAK KapTachlH xkacay ArcGIS Herizinae xxy3ere achIpbUIIIbL.

TompIpaKThIH TEXHOTSHIIK dcepiiepre TO3IMIUTITIH Oaraiay YIIiH TOTBIPAKTHIH
TaKCOHOMUSUTBIK THICTUTITIH aHBIKTAY, OJIAP/IBIH TY31ITy 3aHIBUIBIKTAPbIH aHBIKTAY
JKOHE TOTIBIPAK, JKaMBUIFBICHIHBIH KYPBUIBIMBIH aHBIKTAy MAaKCaTbIH/a TOIBIPaK
3eprreynepi Skyprizunmi. JKypriziareH 3eprTeyiepliH HOTIKECIHIAE OpTypii
pyKcatTarbel a’dpodoToTycipiTiMaepai KeHIHEH KONIaHy HeTi3iHae IoCTypii
XKep oJicTepiH KojijaHa OTBIpeIT koHe [AXK TexHomormsapelH Taifmanana
OTBIPHIT, TOMBIPAK >KAMBUIFBICBIH KapTara TYCIpy apKbUIbl JasajblK 3epTTeyiep
KYpri3uiai. by TombIpak KOMOWHAIIUSITIAPBIH OJIAPABIH OCNTiii Oip reHeTHKAJIBIK-
TCOMETPHUSUTBIK  popMara kaTy OenriiepiHe, opHaiacy KarmaiiaapblHa JKOHE
OJIapBIH CaHJIBIK KOPCETKIMITEepiHe Kapail cumarrayra MyMKIHIIK Oepi.

3epTTey HOTIKENEPIH DHAOTCHIIK KOHE IK30TCHIIK TPOIECTEPIiH dcepiHeH
bareic KazakcTan OONBICBIHBIH TOMBIPAK JKaMBUIFBICBIH 3€PTTEYZE TOIBIPaK
KYHApPJIBIFBIH O0JDKAY YKOHE JKaKcapTy YIIiH Naiigananyra 0omapl.

Tyilin ce3aep: TOmbIpax XaMbUIFBICHI, dKOXKYie, ayMak, U(PIBIK KapTaiap,
I'AXK TexHonmorusiiapsl.
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AHHoTanus. [ToyBeHHbIE MCCIIEOBaHUS HA COBPEMEHHOM 3Tarle HalpaBICHbI
Ha M3YYEHHE SKOJIOTHIECKOTO COCTOSTHHS TTIOYBEHHOTO TTOKPOBA U [T YIIPABICHNUS,
PETYAUPOBAHMS M PAITHOHATIHLHOTO UCTIOIH30BAHMS 3eMETh HEOOXOIUMO TIPOBOANTD
KOJTMYECTBEHHYI0 W Ka4eCTBEHHYIO OIICHKY IIOYBEHHBIX pecypcoB. I[loaTomy
paloHaIbHOE HCIIONB30BAaHUE M OXpaHa IOYBEHHOTO MOKPOBAa B PBHIHOYHBIX
yCIOBUSX TpebyeT aJeKBaTHOTO TPHUMEHEHWS HOBBIX HAYYHO-METOINYECKUX
MTOJIX0JIOB Ha OCHOBE METOJ/IOB AMCTAHIIMOHHOTO 30HIMPOBAHMS 3€MJIM M HOBBIX
MH(OPMAITMOHHBIX TEXHOIOTHH.

[lenpro HAIMX MCCIIEAOBAHUM SBISECTCS M3yYEHHE COBPEMEHHOIO COCTOSIHUS
MMOYBEHHOTO MOKPOBA U pa3paboTKa TeMaTHYeCKNX KapT 3amaaHo-Kazaxcranckoi
00JIacTH Ha OCHOBE HCIIOIH30BAHUS METONOB JWCTAHIIMOHHOTO 30HIWPOBAHUS
3emnmu u ['MC-texnomormil. [lng mpoBefeHHS HayYHO-HCCIIETOBATEIbCKIX
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paboT HCIONB30BAIMCH OOMICTIPUHSTHIE METOBl IKOIOTUYECKUX, (PU3UUYECKUX,
BOJTHO-(DM3HUYECKUX, XUMHYECKHX, (UINKO-XUMUYECKUX,  KapTOrpapuIecKux
U JUCTAaHLUOHHOTO 30HAMpoOBaHus, coorBercTBytomme ['OCT u np. dusuxo-
XMUMHYECKHE TTOKA3aTeNN TI0YB N3y4JaIich OOIIETIPUHIATHIMEU MeTogaMu. PazpaboTka
KpPYITHOMAcCIITa0HOM IMOYBEHHOW KapThl C¢ wucnonb3oBanueM | MC-texnomoruit
npoBoamitack Ha 0aze ArcGIS.

[TouBeHHBIE NCCITEIOBAHUS TPOBOIMIINCH JUIS YCTAHOBIICHHS TAKCOHOMUYECKOH
MIPUHAJUIKHOCTH TI0YB, BBHISBICHUS 3aKOHOMEPHOCTEW HX (OpMHUpOBaHUS U
OTIpENeICHNs] CTPYKTYPHI MMOYBEHHOTO TOKPOBA ISl OIEHKH YCTOWYMBOCTH IOYB
K TEXHOTEHHOMY BO3/ICHCTBHUIO. B pe3ynbrare ucciae0BaHui TIPOBEISHBI TIOJIEBhIS
WCCIIEZIOBaHUSl C KapTorpaupOBaHHE ITOYBEHHOTO ITOKPOBA TPATUIIMOHHBIMU
Ha3eMHBIMU MeToiaMU U ¢ npuMeHeHueM [ MC-TtexHonoruii Ha OCHOBE IIUPOKOTO
WCTOJB30BaHUSA  adpO(OTOCHUMKOB  Pa3jMYHOTO paspemieHus. OTO Ao
BO3MOXXHOCTh OXapaKTepH30BaTh IMOYBEHHBIE KOMOWHAIIMH 110 TMPU3HAKAM WX
MIPUHAJUICKHOCTH K OTIPE/ICTICHHON TeHETHKO-TeOMETPHUECKON (opMe, YCITOBUAM
WX PACIIOJIOKEHUS U UX KOJTMYECTBEHHBIM TTOKA3aTEIsIM.

Pesynbrartel  mccnemoBaHUS MOXKHO Oy[eT WCIONB30BaTh TIPH  H3YYCHUS
MMOYBEHHOTO MOKpoBa 3arnaaHo-Kazaxcranckol 00macTv nMpy BIUSTHUN SHIOTEHHBIX
Y 9K30T€HHBIX MPOIIECCOB ISl POTHO3UPOBAHNY U TIOBBIIICHUS TUIOOPOIUS TTOYB.

KuaroueBbie c10Ba: MMOYBEHHBIN MTOKPOB, YKOCUCTEMA, TEPPUTOPHSL, IU(YPOBHIE
kaptbl, [ IC-TexHOMOTMI.

Introduction

The soil cover of the Republic of Kazakhstan ranks ninth in the world in terms
of area and is characterized by great diversity, including more than seven hundred
types of soils differing in chemical, physicochemical properties and fertility levels.
The soils of Kazakhstan develop in arid and extreme conditions, are subject to
degradation and desertification processes, and differ from the soils of other countries
in their low resistance to anthropogenic loads (Saparov, 2006).

The survey and qualitative assessment of soil resources conducted on the basis
of regional soil maps showed that out of the total area of the republic of 272.5
million hectares, the steppe zone of chernozems accounts for 25.8 or 9.4%. This is
the main agricultural zone for the production of commercial grain. The dry steppe
and desert-steppe zone of chestnut soils occupies 90.4 million hectares or 33.2%
of the territory. Unsustainable and semi-sustainable agriculture and meat and dairy
farming are developed here. The largest area is occupied by the desert zone of
brown, gray-brown and takyr-like soils - 119.2 million hectares or 43.7%. This
is a livestock zone with oases of irrigated agriculture in water-rich areas. Soils of
mountainous regions occupy 37.1 million hectares or 13.7% (Faizov, et al., 2006;
Sagandykova, et al., 2024).

Soil research at the present stage is aimed at studying the ecological state of
the soil cover (State land cadastre of the Republic of Kazakhstan, 1998) and for
the management, regulation and rational use of lands it is necessary to carry out

257



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

a quantitative and qualitative assessment of soil resources, which are taken into
account when calculating soil quality scores (Mishustin, et al., 1957). Taking into
account that natural ecosystems are becoming fewer and fewer on our planet and
it is possible that in the future they may completely disappear from the face of the
earth, it is necessary to pay close attention to the study of virgin soils as natural
self-regulating systems. Understanding the patterns and mechanisms of this self-
regulation is very important for the correct use of soils in the national economy, for
maintaining their fertility at a high level and creating agrobiocenoses with optimal
properties.

Preservation and improvement of soil fertility is a major part of the general
problem of rational use of land resources, increasing productivity and improving
the soil ecology of agricultural landscapes.

Modern soil assessment is relevant for the development of the state and society
because it provides information on accounting for geographical distribution, soil
value, rational use, protection and planning of soil use.

Therefore, rational use and protection of soil cover in market conditions requires
adequate application of new scientific and methodological approaches based on
remote sensing methods and new information technologies. Therefore, in the course
of writing the article, the current state of physical and geographical characteristics,
the development of principles for physical and geographical assessment of lands,
the identification of negative processes affecting the state of lands and the analysis
of the physical and geographical state of lands were studied.

The fundamental principle for identifying valuable areas should be an ecosystem
approach based on a comprehensive assessment of the ecological state of the
natural components of the territory - ecosystems, plant communities, soil, wildlife
and other components of the natural environment using remote sensing data and
GIS technologies. The use of the ecosystem approach concept as a methodological
basis for identifying steppe ecosystems will ensure an assessment of the qualitative
potential of biodiversity based on the existing correlation between the ecotope
(habitat type), vegetation type and animal population. The ecosystem approach
allows for a component-by-component (relief, soil, vegetation and associated
animal population) assessment of both the ecological potential of habitats and
the diversity potential of biota (Salikhov, et al., 2024). Despite the abundance
of literature devoted to soil cover, the biochemical mechanisms that control the
formation of fertility remain insufficiently studied. The path to their understanding
and management largely lies through the study of specific soil formation processes
occurring in virgin and cultivated soils.

The goal of our research is to study the current state of the soil cover and develop
thematic maps of the West Kazakhstan region based on the use of remote sensing
(RS) methods and GIS technology.

Research materials and methods

In conducting experimental and research works, generally accepted methods
of ecological, physical, water-physical, chemical, physical-chemical and remote
sensing, corresponding to GOST, etc. were used. For conducting large-scale soil
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surveys, the corresponding methodological recommendations were followed.
Physicochemical parameters of soils were studied by generally accepted methods.
To master the methods of GIS technology in soil research, paper soil maps of
different scales from 1:25,000 to 1:100,000 were used (for searching and identifying
reference areas). The development of a large-scale soil map using GIS technologies
was carried out on the basis of the ArcGIS software product using scanned paper
maps, and systematic soil names of soils of the West Kazakhstan region were also
used (Salikhov, 2018; Salikhov, et al., 2024; Tuleyeva, et al., 2024).

Soil studies are carried out in order to establish the taxonomic affiliation of soils,
identify patterns of their formation and determine the structure of the soil cover to
assess the resistance of soils to technogenic impacts (Grishina, et al., 1991).

Comprehensive soil research work was carried out on the lands of the West
Kazakhstan region. The research was carried out on a scale of 1:100,000-
1:2000,000. Aerial photography and photo plans of the surveyed area were used in
the research, and systematic soil names of the soils of the West Kazakhstan region
were also used.

To determine the genetic name of the soils and select soil samples, the main
sections are laid to a depth of 1.2-2.5 m, the number of which depended on the
complexity category of the terrain and the scale of the survey (Salikhov, 2018).

To establish the contours of the distribution of soils, semi-pits were prepared
to a depth of 75-120 cm, and to clarify their boundaries, diggings were made to a
depth of 40-75 cm, the number of which was twice as much as the main sections.

Samples were taken from the soil sections for soil analysis to determine the physical,
biological and chemical characteristics of the soils. For the complete determination of
soil profile samples the following methods and calculations were used:

- determination of mechanical and microaggregate composition of soils
(Methodological guidelines for soil appraisal in the Kazakhstanskaya SSR, 1979);

- determination of soil moisture by the soil drying method (Methodological
guidelines for soil appraisal in the Kazakhstanskaya SSR, 1979);

- determination of the density of the solid phase of soils (Methodological
guidelines for soil appraisal in the Kazakhstanskaya SSR, 1979);

- determination of the bulk density of soils (Methodological guidelines for soil
appraisal in the Kazakhstanskaya SSR, 1979);

- determination of the moisture content of stable soil management
(Methodological guidelines for soil appraisal in the Kazakhstanskaya SSR, 1979);

- determination of the minimum and total moisture capacity of soil management
(Methodological guidelines for soil appraisal in the Kazakhstanskaya SSR, 1979);

- determination of the solid phase and total porosity of soils (Methodological
guidelines for the appraisal of soils in the Kazakhstanskaya SSR, 1979);

- determination of the water-to-air ratio at various hydrological constants of
soils (Methodological guidelines for the appraisal of soils in the Kazakhstanskaya
SSR, 1979);

- determination of humus according to Tyurin (Salikhov, 2018);

- determination of mobile phosphorus according to Machigin (Salikhov, 2018);
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- determination of hydrolyzable nitrogen according to Tyurin-Kononov
(Salikhov, 2018);

- total nitrogen was determined according to Kjeldahl (Salikhov, 2018);

- mobile potassium was determined according to Protasov (Salikhov, 2018);

- pH was determined on an aqueous extract (Salikhov, 2018).

Field soil studies include the establishment and description of soil profiles;
soil samples are taken if necessary. The location of the soil profile to characterize
background soils is selected taking into account the most typical natural conditions
for the contour. The depth of soil pits is determined by the depth of soil-forming
processes. Taxonomic definition of soil is made on the basis of description of soil
pit in accordance with the accepted classification.

Research object: soil cover of the West Kazakhstan region, where monitoring
sites were designated, their data were applied to the topographic base and GPS
coordinates were recorded.

Mapping was carried out using remote sensing data and GIS technologies.
The initial stage of creating digital maps can be designated as processing high-
resolution satellite data. For these purposes, specialized software products ENVI
4.0 are successfully used. They allow to make a number of necessary corrections
and subsequent classifications with allocation of various classes for export to
GIS. Topographic paper bases of 1:100,000 scale are also subject to appropriate
processing: from scanning and georeferencing to vectorization and creation of
a database. Today, it is advisable to create digital maps and Geodatabases using
software products of the ESRI company such as ArcGIS, MAPINFO, which
are recognized as the best in their field. All of the above vector layers, when
superimposed on a map, will allow us to identify the nature of the distribution of
various research objects in different types of soil.

The methodology used in the work is divided depending on the type of research.
Thus, when performing descriptive studies, an analytical research method will
be used, as well as an analysis of information about research objects, the flow of
conditions in the area of the object’s study, biota in the territory of the object’s
study. In addition, analytical research methods will be used when describing
environmental risks and the ecological state in the territory of the restriction.

A systemic approach to studying the environment. The very idea of systemic use
is proposed (Isachenko, 1991). This is the preservation of this or that phenomenon
as a whole, complex, consisting of the interaction of elements. The idea is not
new to many branches of knowledge, in particular, in geoecology. Geoecological
studies of the city will be carried out on the basis of the methodology developed by
(Glazovskaya, et al., 1989).

Comprehensive study of local territories by methodology. The work may use
scientific and methodological solutions and ideas of complex and system mapping,
laid down by (Berlyant, 1978; Isachenko, 1991). The constructions of mathematical
and cartographic modeling will be carried out according to the methods known to
scientists in the field of geoinformation mapping (Berlyant, 1978; Tikunova, et al.,
2012; Lurye, 2008).
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The comparative method of analysis will be used to analyze the research results
obtained for different objects.

Particularly noteworthy is the complex nature of the research, the use of the
latest research methods (GIS technologies, creation of geodatabases, coverage
interpretation, etc.). An important stage of implementation is the conduct of seasonal
natural, expeditionary research and research in different areas of the region.

Methods of collecting primary (initial) information, its source and application to
solve project problems, data processing methods, as well as ensuring their reliability
and reproducibility.

Results

The West Kazakhstan region occupies the northwestern part of Kazakhstan. Its
geographic coordinates are between 51°35" and 48° north latitude and 45°30" and
54°35' east longitude. The maximum length of the region from north to south is
425 km, from west to east - 585 km. Its total area exceeds 15 million hectares. The
West Kazakhstan region is located in the central part of Eurasia, in the northwest
of the Republic of Kazakhstan and borders on six regions: in the southwest -
with Astrakhan; in the west - with Volgograd; in the north - with the Saratov and
Orenburg regions of the Russian Federation; in the east - with Aktobe; in the south
- with the Atyrau regions of Kazakhstan (Fig. 1). At the junction of the borders
of the Saratov and Orenburg regions, the territory of the Samara region of Russia
adjoins. The total length of the border with the Russian Federation is 2423 km. The
climate of the West Kazakhstan region is characterized by sharp continentality,
which increases from the northwest to the southeast.
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Figure 1 — Administrative map of the West Kazakhstan region
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It manifests itself in sharp temperature contrasts of day and night, winter
and summer, in the rapid transition from winter to summer. The entire region is
characterized by instability and deficiency of precipitation, little snow and strong
blowing of snow from the fields, great dryness of air and soil, intensity of evaporation
processes and abundance of direct sunlight throughout the growing season. Winter
is cold, mostly cloudy, but not long, and summer is hot and quite long.

The surface of the region regularly descends from the northeast to the southwest
and is quite clearly divided into five large geomorphological regions: the western
part of the Sub-Ural plateau, the southern part of the Obshchy Syrt upland, the
Predsyrt ledge, the northern part of the Caspian lowland and the valley of the middle
reaches of the Zhaiyk River (Ural). In the south, within the Caspian lowland, there
are sand massifs of Naryn, Akkum, Karagash and others (Fig. 2). The highest point
of the region, an upland in the area of the former village of Otradnoye, its height
above sea level is 262 meters (Shybyndy).
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Figure 2 — Physical and geographical map of ecosystems of the West Kazakhstan region

The soils are southern chernozems, dark chestnut, medium chestnut, light
chestnut, solonetz and solonchak. In the southern regions there are brown soils,
solonetz and solonetzic soils, there are sand massifs (Kotin, 1967).

This systematic description identifies the soil subdivisions that we encountered
in the territory of the study area. Detailed diagnostic indicators are given for the
most common soil varieties within the West Kazakhstan region. Characteristic
morphological genetic features of soils are indicated, based on the available data
from field studies and office processing.

The soil cover of the study area is successively replaced from north to south by
the following 5 soil subzones of the steppe, desert-steppe (semi-desert) and desert
zone:
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subzone of southern chernozem soils (moderately arid steppe);

subzone of dark chestnut soils (dry steppe);

subzone of medium chestnut soils (dry steppe);

subzone of light chestnut soils (semi-desert);

subzone of brown soils (northern desert).

In the surveyed area, the soil type - chestnut soils are mainly formed in the
structure of the soil cover. Chestnut soils are formed in the conditions of the dry
steppe zone, with a non-leaching type of water regime, under the fescue-feather
grass association, on loess-like loams. Due to the aridity, the sharply continental
climate, specific conditions for soil formation are created.

The development of a large-scale soil map using GIS technologies was carried
out on the basis of the ArcGIS software product using scanned paper maps with a
scale of 1:25,000 to 1:100,000.

Figure 3 shows a large-scale soil map of the ecosystems of the West Kazakhstan
region, which we created using the above-described method based on scanned soil maps.

The Zhaiyk River basin in the study area within the endorheic basin is composed
of lacustrine-alluvial saline deposits and is an area of accumulation of liquid and
solid runoff from adjacent territories. The close occurrence of groundwater and the
high degree of salinity of tertiary clays, which act as parent rocks, predetermine the
dominance of hydromorphic and semi-hydromorphic soils of varying degrees of
salinity in the structure of the soil cover.
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Figure 3 — Soil map of ecosystems of the West Kazakhstan region
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The soil cover of the study area is very diverse (Fig. 3). The parent rocks are light
loams and sandy loams, less often medium loams, and in the Zhaiyk River valley,
alluvial deposits of various mechanical compositions. The soil cover of the territory
is characterized by high salinity, mainly medium mechanical composition and also
has a distribution of hydromorphic soils, solonchaks and solonetz. Homogeneous
soil massifs are rare, most often in the form of complexes and combinations.

The soil cover of the study area is characterized by heterogeneity and a complex
structure with a wide development of soil combinations (complexes, combinations,
patches). Its formation occurs in conditions of arid and sharply continental
climate of temperate, dry and desert steppes. According to the nature of soil
moisture, the areas are divided into three series: automorphic, semi-hydromorphic
and hydromorphic. The automorphic series includes three types of zonal. soils:
chernozems, represented by the subtype of southern chernozems; chestnut, divided
into three subtypes: dark chestnut, medium chestnut and light chestnut, and brown.

The main types of soil cover of the territory are described below. Southern
chernozems are confined to the highest places of the Utva-Ilek watershed, which
are clearly expressed in the relief salt-dome uplifts, and are also sporadically found
on the General Syrt. The parent rocks are eluvium of chalk rocks. The thickness of
the humus horizon (A+B) is 45-65 cm, boils from the surface from hydrochloric
acid. The humus content in the horizon A is 4.5-6%. In terms of mobile phosphorus
reserves, they are classified as low- and medium-provided forms available to plants.
They are rich in mobile potassium and, compared to other soils, contain quite a lot
of hydrolyzable nitrogen. A more complete picture of their morphological structure
can be obtained from the following descriptions.

Section 001. Found 14.5 km east of the village of Beibitshilik, Baiterek district.
Absolute height 126 m. Flat surface of the White Syrt. Arable land, wheatgrass
sowing. The humus horizon (A+B) is 60 cm thick. The soil effervesces from
hydrochloric acid on the surface. Carbonates are released in the form of vague spots
from 60 to 103 cm. There are no salts.

A, 0-20 cm. Dark gray, fresh, slightly compacted, strongly rooted, fine-grained-
silty-lumpy, clayey.

B 20-60 cm. Brownish-gray with separate yellow-brown mole-types, fresh,
compacted, rooted, granular-lumpy, clayey.

C, 60-103 cm. Yellow-brown with whitish vague spotted accumulations of
carbonates and gray-brown small streaks, fresh, dense, prismatic-nutty, clayey.

C, 103-170 cm. Pale, fresh, highly compacted, large-block, clayey.

Southern solonetzic chernozems occupy small areas on the slopes of the General
Syrt, in the northern part of the region. Unlike other types of southern chernozems,
they are significantly compacted in the lower part of the humus horizon, which
is due to the presence of absorbed sodium (up to 10% of the total bases) in the
absorbing complex, and also contain less organic matter. Usually, solonetz spots
are found among them. This type is used for arable land, but requires a decrease
in the density of the subsoil layer, which is achieved by using special agricultural
technology.
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Dark chestnut soils are very common in the region. They are formed on flat
elevated watershed areas and in the upper parts of gentle slopes. The vegetation
cover in the virgin state is represented by fescue-feather grass associations with
an admixture of forbs and shrubs. Due to the almost continuous ploughing of the
territory, it has been preserved only in very small areas. The groundwater table is
deep (usually deeper than 10 m), so it does not affect soil formation. The parent
rocks for dark chestnut soils are most often eluvial deposits of the Paleogene and
Upper Cretaceous age, as well as Neogene and Quaternary deposits.

Section 002. Situated 9.5 km southwest of the Beles railway station in the
Baiterek district. Absolute height 80 m. Flat elevated plain. Pashiya, wheat crop.
Humus horizon thickness (A+B) 66 cm. Soil effervesces from 20-22 cm. Carbonates
are released from 66 to 115 cm in the form of clearly defined brownish-white spots,
salts from 150 cm to the bottom (170 cm) in the form of rare white spots.

A, 0-20 cm. Dark chestnut, fresh, loose, rooted, loosely lumpy-silty, clayey,

B 20-66 cm. Brown-chestnut, fresh, compacted, weakly rooted, lumpy finely
nutty, clayey.

C, 66-115 cm. Yellow-brown with brownish-white clearly defined spots of
carbonates, fresh, dense, nutty, clayey.

C, 115-150 cm. Pale, fresh, compacted, fine-pored, lumpy, clayey.

C, 150-170 cm. Brownish-yellow with rare white small spots of salts, moistened,
compacted, lumpy, clayey.

Dark chestnut carbonate soils are widespread in the elevated areas of the Sub-
Ural chalk plateau, where they usually predominate among other soils. They are
also found on the General Syrt. Unlike dark chestnut normal soils, they effervesce
from hydrochloric acid from the surface and have a more powerful humus horizon.
In the virgin state, they are cracked from the surface, and when cultivated in the
subsoil layer, they retain a tongue and significant compaction. Dark chestnut
carbonate soils are formed on elevated plain watershed areas, mainly on Cretaceous
rocks, their eluvium and less often on younger carbonate rocks. Their vegetation
cover in the virgin state is represented by fescue-feather grass associations and
other grasses. Groundwater lies deep (deeper than 10 m), as a result of which they
do not have a significant effect on soil formation.

Section 003. It is laid 9.2 km south-southeast of the Angaty railway station,
34 km south of the village of Burlin in the Burlin district on a flat elevated plain.
Absolute height 112 m. Arable land, barley sowing. The thickness of the humus
horizon (A + B) is 48 cm. The soil effervesces from hydrochloric acid from the
surface. Carbonates are released from 48 to 83 cm in the form of sharply defined
spots, salts from 115 cm to the bottom (155 cm) in the form of small spots.

A 0-20 cm. Dark chestnut, fresh, loose, rooted, lumpy-silty, heavy loamy.

B, 20-32 cm. Brown-chestnut, fresh, compacted, coarsely lumpy, weakly rooted,
clayey.

B, 32-48 cm. Yellow-brown with rare brown-chestnut streaks, fresh, compacted,
few roots, lumpy, clayey.
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C, 48-83 cm. Brownish-yellow with brownish-white carbonate accumulations
in the form of spots, fresh, dense, roots are rare, prismatic-nutty, medium loamy.

C, 83-115 cm. Brownish-yellow, moist, compacted, roots are found singly,
structureless, finely porous, medium loamy.

C, 115-155 cm. Brownish-yellow with small white salt spots, moist, loamy, no
roots, medium loamy.

Medium-chestnut soils are formed on rocks of light mechanical composition
(sandy loams, sands and light loams of alluvial origin, usually layered). Their
vegetation cover is most often represented by fescue-sandy-feather grass groups.
Characteristic features of medium chestnut soils are low humus content (according
to this feature they are often close to light chestnut soils), slightly increased (in
comparison with medium chestnut normal soils) thickness of the humus horizon,
low absorption capacity, good washability of the profile from easily soluble salts.
Usually they contain a small amount of nutrients, their humus horizon is weakly
dissected and has a brownish-chestnut color. Here are descriptions of the soil profile
of the soils.

Section 004. It is laid 11 km south of the village of Sasai in the Akzhayik district
on a flat surface of a low ridge elongated in the meridional direction. Absolute
height 52 m. Vegetation cover is represented by fescue, wormwood. The soil
effervesces from HCI from 30 cm.

A, 0-20 cm. Chestnut, fresh, slightly compacted, strongly rooted, lumpy-silty,
sandy loam.

B 20-30 cm. Brown-chestnut, fresh, compacted, rooted, lumpy, sandy loam.

C x 30-85 cm. Yellowish-whitish, dry, dense, roots are rare, large-block, sandy,
light loamy.

Cx 85-140 cm. Yellow-brown with sharply defined moderately numerous
clusters of carbonates in the form of eyes, fresh, dense, prismatic-nutty, clayey.

C,k 140-190 cm. Yellow-brown with a bluish tint and rare white eye-shaped
accumulations of carbonates, moist, structureless, clayey.

Medium chestnut soils are formed on flat elevated plains with deep (deeper
than 8 m) occurrence of groundwater under wormwood-feather grass vegetation.
Soil-forming rocks are eluvial deposits of various mechanical composition. The
morphological structure of their profile is similar to the structure of the profile of
dark chestnut soils described above, only differing from them in a slightly smaller
thickness of the humus horizon and a higher occurrence of the carbonate horizon.
For a more complete characterization of the morphological structure, we will
provide descriptions of specific profiles.

Section 005. It is laid 18 km southwest of the village of Konyr, Syrymsky district,
on an elevated section of a flat plain. Absolute height is 250 meters. Fallow. The
vegetation cover is represented by feather grass, fescue and crested wheatgrass.
The thickness of the humus horizon (A+B) is 56 cm. The soil effervesces from 37-
38 cm. Carbonate accumulations in the form of white sharply defined spots from 56
to 108 cm. No salt emissions were detected.
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A, 0-20 cm. Chestnut, fresh, compacted, rooted, lumpy-silty, clayey.

B, 20-37 cm. Brown-chestnut, fresh, highly compacted, rooted, coarsely lumpy-
nutty with noticeable vertical cracking, clayey.

B, 37-56 cm. Yellow-brown with thin brown-chestnut streaks from the overlying
horizon, fresh, compacted, weakly rooted, blocky, clayey.

C, 56-108 cm. Whitish-yellow with large, rare white eye-shaped accumulations
of carbonates, dry, dense, prismatic-nutty, roots are rare, clayey.

C, 108-155 cm. Pale, moist, compacted, roots are sparse, lumpy, finely porous,
clayey.

Light chestnut soils are widespread in the northern part of the Caspian Lowland.
The vegetation cover is represented by wormwood-fescue groups. The humus
horizon has a thickness of 35-45 c¢cm, with a clear division into two parts: the upper
light-chestnut color of a powdery-lumpy structure with noticeable horizontal
stratification and the lower brownish-chestnut color and a lumpy-sheath structure.
Deeper than the humus horizon is a horizon with abundant carbonates in the form
of a continuous whitish layer, while in dark chestnut and medium chestnut soils,
carbonates are released in the form of spots. Even deeper, from 120-130 cm, is
a horizon with a significant content of water-soluble salts. For a more complete
characterization of the soils under consideration, we will provide morphological
descriptions and data from their analyses.

Section 006. It is laid 25 km northwest of the village of Karatobe on a flat,
slightly elevated plain used for pasture. Absolute height is 48 m. Virgin land. The
vegetation cover is represented by white wormwood, fescue and prostrate izena.
The projective cover of the soil surface with vegetation is 50%. Grass height is 15-
20 cm. Humus horizon thickness (A+B) is 42 cm. Carbonates are present from 42
to 128 cm as a continuous whitish horizon and rare spots. Salt secretions are present
from 169 cm to the bottom (200 cm) as rare white spots.

A 0-10 cm. Light chestnut, dry, slightly compacted, strongly rooted, powdery-
lumpy, light loamy.

AB 10-20 cm. Brownish-chestnut, fresh, strongly compacted, rooted, lumpy,
medium loamy.

B 20-42 cm. Brown-chestnut, fresh, dense, weakly rooted, lumpy-nutty, medium
loamy.

C k 42-128 cm. Yellow-whitish with rare white large spotted accumulations of
carbonates, dry, dense, roots are rare, prismatic-nutty, light loamy.

C, 128-169 cm. Grayish-yellow, fresh, loose, structureless, sandy.

C, 169-200 cm. Brownish-yellow with small white rare spots of salts, moistened,
slightly compacted, no roots, structureless, light loamy with lenses of sandy loam.

Light chestnut solonetzic soils, as well as light chestnut normal soils, are
widespread in the northern part of the Caspian Lowland. They are most often
found in the right-bank areas of the region, where the parent rocks have a heavy
mechanical composition. The humus horizon is divided into two parts: the upper
part is light chestnut in color, has a powdery-lumpy structure with noticeable
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horizontal stratification, and the lower part is brownish-chestnut in color and has
a lumpy-nutty structure. Morphologically expressed solonetzic soils are often not
confirmed analytically (by the content of exchangeable sodium).

Section 007. It is located 25 km to the south of the village of Kaztalovka.
Absolute, height 21 m. Very flat plain with barely noticeable microdepressions.
The section is described on a level area. The vegetation cover is represented by a
chamomile-white wormwood-fescue association. The projective cover of the soil
surface by vegetation is 70%. The height of the grass stand is 30 cm. The thickness
of the humus horizon (A + B) is 50 cm. The soil effervesces from 35 cm, carbonates
are observed from 50 to 110 cm, salts from 140 cm to the bottom (220 c¢m) in the
form of veins.

A 0-7 cm, Light chestnut, dry, slightly compacted, strongly rooted, dusty-
powdery, heavy loamy. AB 7- 15 cm. Light chestnut with a brownish tint, dry,
compacted, rooted, loosely lumpy, heavy loamy.

B, 15-32 ¢cm. Brownish-light chestnut, dry, highly compacted, weakly rooted,
unclearly prismatic-nutty, heavy loamy.

B, 32-50 cm. Chestnut-brown, dry, dense, weakly rooted, finely nutty, heavy
loamy.

C k 50-75 cm. Whitish-brown, dry, very dense, roots are found singly, lumpy,
sandy, heavy loamy.

C,k 75-110 cm. Yellow-brown with whitish spots of carbonates, dry, very dense,
nutty, heavy loamy.

C, 110-140 cm. Yellow-brown, slightly moistened, compacted, lumpy, clayey.

C, 140-200 cm. Yellow-brown with small white veins of salts, moistened,
compacted, lumpy, heavy loamy.

Meadow-chestnut soils are formed in relief depressions among dark chestnut
and medium chestnut soils on rocks of light mechanical composition (sands and
sandy loams). They are formed under the influence of additional ground and surface
moisture under meadow-steppe vegetation on close (2.5-4 m from the surface)
weakly mineralized groundwater. Ancient alluvial weakly layered sandy and sandy
loam deposits serve as parent rocks. The characteristic morphological features of
these soils are: a large humus horizon with a low humus content, deep soil washing
from easily soluble salts, reduced effervescence from hydrochloric acid, observed
below the lower boundary of the humus horizon, and weak structuring of the soil
profile. For a more complete picture of the morphology of these soils, we will
describe a specific section.

Section 008. It is located 12 km southeast of the village of Toriyatbas in the
Chingirlau district. Absolute height 130 m. Flat, slightly depressed plain with
separate small massifs of blowing hilly sand. The section is located on the floodplain
terrace of the Zhosaly River (one of the tributaries of the Buldurty River). Pasture.
The vegetation is represented by Stipa loannina, Reed Grass, Artemisia paniculata,
and Giant Hair Grass. The projective cover of the soil surface by vegetation is
about 70%. Height 60 (70) cm. The thickness of the humus horizon (A+B) is 82
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cm. Effervescence from hydrochloric acid to the bottom (170 cm) was not detected.
There are no accumulations of carbonates and salts.

A 0-39 cm. Gray-chestnut, fresh, slightly compacted (almost loose), rooted,
loosely lumpy-silty, sandy.

B 39-82 cm. Brown-chestnut, fresh, slightly compacted, slightly rooted, loosely
lumpy-silty, sandy.

BC 82-137 c¢cm. Brownish-yellow, fresh, slightly compacted, roots are rare,
structureless, sandy.

From C 137-170 cm. Light yellow, moist, slightly compacted, roots are found
singly, structureless, sandy.

Brown desert soils are common in the southern part of the region, where they
occur on rocks of light mechanical composition, sands and sandy loams. The
vegetation cover is represented by erkekov-white wormwood groups. The thickness
of the humus horizon is 40-45 cm. Effervescence from hydrochloric acid is detected
from 40-50 cm. Water-soluble salts in significant quantities are not found within
the upper two-meter thickness. The humus content in the upper layer is 0.4-0.6%.
In farms, they are used as pastures. Brown soils are usually formed on rocks of
loamy mechanical composition. On top of these soils, there is a humus horizon of
brown color with a thickness of up to 35-40 cm, the lower part of which is more
compacted than the upper one. Effervescence from hydrochloric acid is observed
from 15-20 c¢cm, and often from the surface. Below the humus horizon is a carbonate
horizon, usually including part of the humus horizon and having a thickness of 50-
70 cm. Deeper than the carbonate horizon is a horizon containing lightly soluble
salts and parent rock not affected by soil formation (usually also saline). Let us
provide morphological descriptions of the section of brown normal soils.

Section 009. It is located 21.5 km southeast of the village of Taipak, Akzhayik
district, on a level area of a flat, slightly elevated plain. The vegetation cover is
complex, and is represented by gray wormwood, desert wheatgrass, viviparous
bluegrass, tulips, and milfoil. The projective soil cover with vegetation is 50%.
The absolute altitude of the area is 3 m. The thickness of the humus horizon (A +
B) is 28 cm. The soil effervesces from hydrochloric acid from 25 cm. Carbonates
are released from 49 to 122 cm in the form of white spots. Salts were not detected.

A 0-13 cm. Grayish-brown, dry, loose, weakly rooted, scaly-silty, medium
loamy.

B 13-28 cm. Brown, dry, compacted, weakly rooted, coarsely lumpy, medium
loamy.

BC 28-49 cm, Light brown, dry, highly compacted, weakly rooted, finely porous,
lumpy-nutty, heavy loamy.

C k 49-122 cm. Yellow-brown, with rare white blurry spots of carbonates, dry,
highly compacted, roots occur singly, prismatic-nutty, heavy loamy.

C, 122-155 cm. Pale yellow, fresh, highly compacted, no roots, lumpy, finely
porous, medium loamy.

Brown desert solonetzic soils differ from normal soils by greater compaction
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of the lower part of the humus horizon and its nutty structure, and salts occurring
closer to the surface. In the composition of absorbed bases, they contain about 10%
of absorbed sodium from the sum of absorbed bases. Here is how one of the profiles
of brown solonetzic soils is described.

Section 010. It is laid B 15 km south-southeast of the village of Taipak on the
left bank of the Zhaiyk River within a flat plain. The vegetation cover is complex,
at the section it is represented by gray wormwood, desert wheatgrass, and milfoil.

A 0-15 cm. Grayish-brown, dry, loose, weakly rooted, porous, layered-silty (and
the layering and scaly nature are clearly visible in the lower part of the horizon),
heavy loamy.

B 15-30 cm. Darkish-brown, fresh, highly compacted, rooted, nutty, clayey.

C, 30-67 cm. Yellow-brown with vague spots of carbonates, fresh, compacted,
roots are rare, lumpy, clayey.

Ck 67-110 cm. Brownish-yellow with white sharply outlined spotted
accumulations of carbonates, fresh, compacted, roots are found singly, prismatic-
nutty, clayey.

C, 110-200 cm. Brownish-yellow with small white spots of salts, moistened,
slightly compacted, no roots, structureless, sandy loam.

Meadow (meadow-brown ordinary, in places solonetzic) soils are formed
among brown soils on low relief elements, receiving additional moisture due to
surface or groundwater. Groundwater is highly mineralized and lies at a depth of
3-6 m from the soil surface. The vegetation cover is represented by wormwood or
grass-wormwood groups. The thickness of the humus horizon reaches 45-50 cm,
and its upper part has a layered structure. Here is a description of the characteristic
profile of these soils.

Section 011. It is laid B 13.2 km northeast of the village of Sarman, Akzhayik
district, in a microdepression on a flat plain. The vegetation cover is complex,
near the section it is represented by desert wheatgrass, Austrian wormwood and
viviparous bluegrass. The projective cover of the soil surface with vegetation is
65%. The height of the grass is 15-30 cm. The thickness of the humus horizon
(A + B) is 36 (70) cm. The soil effervesces from hydrochloric acid from 33 cm.
Carbonates are released in the form of eye clusters from 70 to 118 cm, salts from
150 cm to the bottom (175 cm) in the form of pseudomycelium.

A 0-8 cm. Brown with a grayish tint, dry, loose, rooted, layered-dusty with slight
lumps, heavy loamy.

AB 8-19 cm. Brown, dry, weakly compacted, weakly rooted, loosely lumpy,
heavy loamy.

B 19-36 cm. Brown, fresh, compacted, weakly rooted, lumpy-lumpy, heavy
loamy.

C, (BC) 36-70 cm. Yellow-brown, fresh, highly compacted, roots are rare,
lumpy, clayey.

C,k 70-118 cm. Brownish-yellow with white clusters of carbonates in the form
of eyes, fresh, dense, roots are found singly, prismatic-nutty, clayey.
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C, 113-150 cm. Yellow, moistened, compacted, structureless, heavy loamy.

C, 150-175 cm. Yellow-brown with white mycelial accumulations of salts and
numerous small rusty spots, moistened, compacted, structureless, medium loamy
with clay interlayers.

Meadow soils (meadow-brown deep effervescent soils) are formed in low
areas among brown deep effervescent soils on sandy and sandy loam soil-forming
rocks. The vegetation is dominated by desert wheatgrass with an admixture of
milkweed, kermek, bulbous bluegrass, sand sedge, tamarisk, bitterling and some
other species. Groundwater is highly mineralized and lies at a depth of 2.5-3.5 m.
The thickness of the humus horizon is 50-60 cm. Effervescence from hydrochloric
acid from 60-70 cm. They are used as pasture lands. Solonetz soils (among dark
chestnut, medium chestnut and light chestnut soils) have become quite widespread
despite the relatively good natural drainage of the area, which was facilitated by the
prevalence of heavy loamy deposits among the parent rocks, the almost ubiquitous
salinity of the rocks and the significant dryness of the climate. Their vegetation
cover is represented by black wormwood-fescue groups. Compared with zonal
soils, they contain a small amount of humus and nitrogen. Salt horizons are located
at a depth of 45-65 cm. The thickness of the humus horizon (A+B) is 30-40 cm.
Effervescence from hydrochloric acid from 20-25 cm. These solonetz soils usually
occur in patches among dark chestnut, medium chestnut and light chestnut soils,
reducing the productivity of the massifs. Areas with a large number of solonetz
spots are used for hayfields and pastures. Here are descriptions of typical profiles.

Section 012. It is located 5 km west of the village of Karagandy in the Terekty
district on a flat complex plain, the main background of the soil cover of which is
dark chestnut solonetzic soils. Microdepression. The vegetation cover is represented
by yarrow-leaved chamomile, fescue, white wormwood and black wormwood. The
projective cover of the soil surface with vegetation is 50%, the height of the grass
stand is 15-25 cm. The thickness of the humus horizon (A + B) is 42 cm. The soil
effervesces from hydrochloric acid from 28 cm. Carbonates stand out in the form
of white, clearly outlined spots on a yellow-brown background from 42 to 105 cm,
salts from 126 cm to the bottom (155 c¢m) in the form of small white spots.

A 0-10 cm. Light gray, dry, loose, rooted, lamellar, coarse-pored, dusty, medium
loamy.

B 10- 24 cm. Reddish-brown (chocolate), fresh, dense, rooted, coarse-nutty,
vertically fissured, clayey.

B, 24-48 cm. Brown, fresh, dense, weakly rooted, coarse-nutty, clayey.

C k 42-105 cm. Brownish-yellow with white accumulations of carbonates in
the form of spots, fresh (almost dry), dense, roots are rare, prismatic-nutty, clayey.

C, 105-126 cm. Light yellow, fresh, compacted, no roots, lumpy, finely porous,
heavy loamy.

C, 126-155 cm. Light yellow with small white salt spots, fresh, compacted, no
roots, lumpy, heavy loamy.

Continental solonchaks are formed in flat depressions of the relief under chee,
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saltworts. The accumulation of salts on their surface occurs due to the suction of
weakly mineralized, close to the surface (1-3 m) groundwater. They have a loose
structure. They are used as pastures. Let us describe the characteristic profile of
these solonchaks.

Section 013. It is located 14 km southwest of the village of Zhumala, Taskala
district. Absolute height is 12 m. Depressed plain with complex vegetation and soil
cover. The section is located on a micro-elevated horseshoe-shaped area, facing
the convex side to the north, with an area of 25-35 m? The vegetation cover is
represented by saltworts (Salsola herbacea, S. brachiata, etc.). The projective cover
of the soil surface with vegetation is 40%. Height 10 (35) cm. The thickness of
the humus horizon (A + B) is 23 (35) cm. Salts are released almost throughout the
entire profile in large quantities, first up to 65 cm in the form of small veins, then
from 65 to 140 cm in the form of numerous druses and rare veins and from 140 to
220 cm in the form of separate druses.

10-10 cm. Grayish-white with white specks and small veins of salts, dry, loose,
weakly rooted, structureless (dispersed), clayey.

IT 10-23 cm. Brown-gray with numerous white small veins of salts, dry,
compacted, weakly rooted, unstable lumpy, clayey.

111 28-35 cm. Yellow-brown with small gray-brown streaks and numerous white
small veins of salts, moist, compacted, roots are rare, unstable lumpy.

IV 35-65 cm. Yellow-brown with numerous small white veins of salts, moist,
compacted, no roots, structureless, clayey, when drying, salt efflorescence appears
on the section wall.

V 65-140 cm. Brown with abundant mass releases of salts in the form of veins
and druses, moist, compacted, structureless, clayey.

VI 140-260 cm. Yellow-brown with separate gray druses of salts (apparently,
gypsum), damp, and from 200 cm wet, compacted, structureless, clayey.
Groundwater, salty to the taste, emerges from the bottom in separate streams.

Dry steppe hilly fixed sands are found among dark chestnut and medium chestnut
soils and are ancient delta formations reworked by the wind. The largest massif of
these sands, adjacent to the forest dacha Karaagash from the north, is covered with
Cossack juniper, sand sedge, sand wormwood and individual stunted birches. They
are used for pastures.

Desert hilly weakly fixed sands differ from similar fixed sands by a significant
sparseness of the vegetation cover, due to the fact that cattle breaks the surface.
Near large settlements (Orda, Zhana Kazan) as a result of breaking up, small
areas of dune sands appeared. To fix them, it is necessary to regulate grazing and
artificially sow grass.

Most often, the sands are covered with Schober’s saltpeter, tamarisk and
sometimes sarsazan. The spaces between the piles are covered with sarsazan,
wormwood, camel thorn, etc. They represent low-productivity pasture lands.

Floodplain soils (forest-meadow soils) are found in the near-river part of the
Zhaiyk and Elek (Ilek) river floodplains. They are usually formed on coarse sandy
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layered deposits. The vegetation cover is represented by willow-poplar and oak
forests, as well as willow thickets. The relief is flat with a well-defined mesorelief,
represented by winding channel-like depressions and ridge-like elevations.
Floodplain forest-meadow layered deep-boiling soils do not have constant
morphological features and genetic properties of the profile due to the different
age and layering of rocks. On top, they have a thin (1-5 cm) litter, under which
there is a humus horizon, and buried humus layers are found deeper. Effervescence
from hydrochloric acid deeper than 2 m. The vegetation cover usually includes
willow, sedge, smooth elm, cinnamon rose, stone bramble, common reed, burnet,
and creeping couch grass. The stratification is clearly expressed, with interlayers
of light mechanical composition of sand and sandy loam predominating. Here is a
description of a typical profile of these soils.

Section 014. It is located 6.3 km west-southwest of the village of Mambetai and
25 km south of the Uralsk railway station on the left bank of the Zhaiyk in the near-
river part of the floodplain in an elongated depression with willow-aspen forest. In
addition to aspen and willow, there are smooth elm, cinnamon rose, stone bramble,
creeping couch grass, common reed, burnet, and sedge. The thickness of the humus
horizon (A+B) is 54 cm. The soil does not boil to the bottom (2 m).

A, 0-2 cm. Weakly decomposed litter, consisting mainly of aspen leaves and
other woody and herbaceous litter.

A 2-23 cm. Layered, dark gray, clayey with brown-yellow sandy layers, many
rusty spots, moist, compacted, strongly rooted, firmly lumpy.

B 23-54 cm. Layered, predominantly sandy loam layers of yellow color, which
alternate with darker colored clay layers. Many small rusty spots, moist, compacted,
layered-loamy-non-firmly lumpy, many large roots. C1 54-118 cm. Layered, mainly
sandy loam and light loamy with heavier layers. Grayish-yellow with large rusty
and bluish-gray spots, damp, compacted, weakly rooted.

C 118-200 cm. Dark gray with a brown tint and large rusty spots, damp
(almost raw), large porosity is noticeable, compacted, weakly rooted (tree roots),
structureless, clayey with lighter layers.

Discussion

Human settlements depend on the resources, benefits, and services of ecosystems,
but they also degrade ecosystem health. A new approach to urban planning and
design is emerging to address this situation. Drawing on theories of regenerative
design, ecosystem-level biomimicry, and ecosystem services, it proposes designing
projects that reconnect urban spaces with natural ecosystems and restore the entire
socio-ecosystem, contributing to ecosystem health and the production of ecosystem
services (Blanco, et al., 2021; Kambo, et al., 2019).

We have provided the information necessary for mapping soil cover structures
and their quantitative assessment, described in the remote sensing database. Data
integration is carried out through the spatial and attribute component: the results
of topographic and thematic maps. At the same time, the creation of a database of
attributes of the Earth’s remote sensing involves the digitization of thematic maps
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tied to a single cartographic projection (representing a topographic map of scale
1:25,000). As a result of the work, thematic maps and attribute databases of GIS
soils were created.

The ecological determinants of soil carbon and its sensitivity to warming are
poorly understood. The authors compare soil samples from paired urban and
natural ecosystems and show that the microbiome is a more important driver of soil
carbon in urban green spaces than in natural ecosystems under warming conditions
(Delgado-Baquerizo, et al., 2023). While the contribution of biodiversity to
supporting multiple ecosystem functions in natural ecosystems is well established,
the relationship between aboveground and belowground diversity and ecosystem
multifunctionality in urban green spaces remains largely unknown (Fan, et al.,
2023).

Thus, this made it possible to characterize the soil combinations according to
their belonging to a certain genetic-geometrical form, conditions of location in the
terrain, and quantitative indicators.

Conclusions

Thus, modern methods in the field of spatial analysis and methods of
geoinformation modeling were used during the research. As a result of the research,
mapping of the soil cover was carried out using traditional terrestrial methods
with the use of GIS technologies based on the wide use of aerial photographs of
various resolutions. This gave an opportunity to characterize the soil combinations
according to the signs of their belonging to a certain genetic-geometrical form, the
conditions of their location and their quantitative indicators.

Thus, the following conclusions can be made:

- meadow-chernozem soils have high fertility, which allows cultivating most
of the cultivated plants growing in the region. However, due to the fact that they
often occur in a complex with a large number of solonetz soils or occupy narrow
ravine massifs that are inconvenient for cultivation, they are used as hayfields and
pastures.

- dark chestnut and medium chestnut soils, occurring in uniform massifs and
with solonetz soils up to 10%, are assessed as arable lands of average quality,
requiring in places measures to combat solonetzism. When cultivating them, it is
necessary to take into account the compaction of the solonetzic horizon, which
increases sharply when the soil dries out.

- light chestnut eroded soils develop in conditions of highly dissected relief
(steep slopes, ravines). Characterized by a small thickness of the humus horizon
(as a result of washout), increased effervescence from hydrochloric acid and a
carbonate horizon close to the surface. The vegetation cover is sparse. They are
used as low-productivity pasture lands.

- meadow-chestnut soils are characterized by significantly greater compaction
and reduced porosity of the upper horizons compared to similar horizons of
meadow-chestnut dark carbonate soils. They are usually used as pasture lands.

- brown soils are mainly used as pasture lands. With artificial irrigation, non-
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complex areas of them can be used for agriculture. However, when irrigating, it
is imperative to provide for their drainage, since with the existing salinization of
soils and high aridity, secondary soil salinization processes can easily develop
here and their withdrawal from agricultural use for a long time. There are ample
opportunities for developing irrigation of brown soils, mainly of light mechanical
composition, in the area of the Kamysh-Samara lakes.

- floodplain soils are valuable forestry lands. Their use as arable lands is
inappropriate, since there are other soils that are free of forests and have high
natural fertility. Some humus horizon, lower content of organic matter in it and
poorer vegetation cover. They are used as hayfields and pastures.
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