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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 Pecnyonukacer ¥immuolx 2oiivim akademusicol « KP YA Xabapnapwr. ['eonocus
JHCOHE MEXHUKANBIK RbLILIMOAD CepusiColy &blibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyee KabulioanHeanwin
xabapaaiiovl. Byn unoexcmeny oapvicoinoa Clarivate Analytics komnanusicol JHcypHAIObL
o0an api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmeoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yeoinaowvl. KP YFA Xabapnapwl. eonoeust scane mexHUKAIbIK 2bLIbIMOAP CEPUsicol
Emerging Sources Citation Index-xe enyi 0i30iy Kozamoacmulx ywin ey 03exmi dcoue
6e0endi eeonocus JHcoHe MEXHUKATBIK bLILIMOAP OOUbIHULA KOHMEHMKe a0an0blebiMbI30bl

6in0ipeoi.

HAH PK coobwaem, umo nayunvii scypuan «Mseecmuss HAH PK. Cepusa ceonocuu u
MeXHUYecKux Hayk» Ovlin npunsm 015 unoexcuposanus 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 6 3mom uHOEKCUPOBAHUL HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as Oanvheuuie2o npuHAmMus
arcypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u the
Arts & Humanities Citation Index. Web of Science npednrazaem xawecmeo u 2nyOumHy
KoHmenma Oisi  uccieoogameinell, demopos, uzoameneti u yuypedcoenuil. Brnouenue
Uszeecmua HAH PK. Cepus ceonocuu u mexuuueckux Hayk ¢ Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHOCmb K Hauboiee akmyaibHOMY U GIUAMETbHOMY
KOHMEHMY NO 2e0102UU U MeXHUYeCKUM HAYKAM 0I5l Haule2o coooujecmad.



Bac penakrop

KYPBIHOB Mypar KypbiHYJIbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akanemuri, Ka3zakcran PecnyOmukackl YarTeik FwutbiM  akagemusichiHbIH mpesuneHTi, AK «/1.B.
CoOKONBCKHI aTBIHAAFBI OTHIH, KaTaln3 jKOHE MEKTPOXUMHS HHCTUTYTBIHBIH» 0ac TUPEKTOpHI (AJIMATHI,
Kazakcran) H =4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHUKa FRUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), T€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aTbIHAAFBI
THIIPOTCOIOTHS KOHE T€OIKOOTH MHCTUTYTHIHBIHY) TUPEeKTophl (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcCAPhI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH JOKTOPHI, mpodeccop, K.M. CaTmnaeB ThIHIAFBI T€ONIOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Ipuuen, Ph.D, kaybiMaacteipbutran npogeccop, Hebpacka yuuBepcuteTinid Cy FhUIBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiiiasbl Ka30aap KeH OpBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®UJIOB Muxaua BopucoBud, TeXHUKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hancu, @panrms) H=15

HIEH IMun, Ph.D, KeITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToirbiHbIH Mytieci (ITexun, Kpitait) H = 25

OUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTHIPBLUIFAH Ipodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMAAPLIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpodumyka arblHIaFbl MyHai-ra3 TeOJIOTHSCHI JKoHEe reodusuka
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baanuvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpHI, benapycs ¥FA akanemuri,
YKana matepuanap XUMHACHI MHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, J/[pe3neH TeXHUKaJIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH Podeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPHIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes arsiaaarsl [ €0m0Tus FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

CATYBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcureti (Hyp-
Cyurran, Kazakcran) H =11

DOPATTUHMU IMaouo, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFAH mpodeccopsl (MmumaH,
Uranus) H = 28

«KP ¥F'A Xa6apaapsl. ['eosiorusi xoHe TEXHUKAJIBIK FHUIBIMAAP CEPUsIChD».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymi: «Kazakcran PecryOnukachiHbIH ¥JITTHIK FRUIBIM akageMusick» PKB (Anmars! K.).
Kazakcran PecmyOnukachiHBIH AKHapar »KoHE KOFaMIBIK JaMy MUHHCTPJITiHIH AKHapar KOMHUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 6acbUIbIM TipKeyiHe KOWBLTY Typalibl KyoiK.
TaKpIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUALLIK MEXHOL02UANAPbI, MYHAL
XUMUACDL, MEMANOAPObL ALY HCIHE ONAPObIH KOCLIHOBLIAPIHBIY MEXHONOSUACHL.
Mep3iMaimiri: KpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusaei MekeH-xkaiibl: 050010, Anmarsr K., [lleBuenko kerr., 28, 219 6en., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© Kazakcran PecryOnukachbiHBIH ¥ ITTHIK FBUIBIM aKaeMusichl, 2022
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuseHT HanmonanpHoi akagemun Hayk PecryGnmkm Kasaxcran, reHepanbHblii pupextop AO
«MHCTUTYT TOTUIMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

cexperaps HAH PK, UucTnTyT XuMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHasg KodJgerus:

ABCAMETOB Masuc KyapicoBud, (3aMeCTUTEINb ITTABHOTO PEAKTOPA), JOKTOP I'€0JIOTOMHUHEPAIIO-
THYECKHX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTA THAPOTE€OIOTHU U TEOIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmornueckux Hayk nm. K.M. CarmaeBa (AmnMarsl,
Kazaxcran) H=2

CHOY Jpuuen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOTHBIX HayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIEI0BaHIH B 00JIACTH IIETPOJIOTHU  MECTOPOXKIACHHI
M0JIe3HBIX CKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKNX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®dpannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMEepUKaHCKOW acconmanuy skonomudeckux reoioros (ITexun, Kurait) H = 25

OUIIEP Axkceab, accouunpoBaHHBIA mpodeccop, Ph.D, TexHmueckmit yHuBepcurer [pesneH
(dpesnen, bepnun) H=6

KOHTOPOBUY Aunekceli DMUIbeBHY, TOKTOP TI'eOJIOTO-MHHEPAIOTHIECKUX HAyK, Ipodeccop,
akagemuk PAH, Uuctutyr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akageMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XUMHUU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii mpodeccop, Texuuueckuit yausepcuret (pesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecnionneHT HAH PK, 3aBenyromas naGoparopun MHcTHTyTa Teonormdecknx Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CAT'MHTAEB Kanuaii, Ph.D, accormmupoBannslit mpodeccop, Hazapdaes yausepcuter (Hypcynras,
Kazaxcran) H=11

D®PATTUHU IMaoso, Ph.D, accounmmpoBanHBIil mpodeccop, MuUIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H = 28

«M3Bectusst HAH PK. Cepust reo1oruu 1 TeXHH4eCKHX HAYK».
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H=5
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
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEYV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H= 13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan)
H=11

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28
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T.K. Salikhov'*, D.K. Tulegenova’, Zh.G. Berdenov', R.S. Sarsengaliyev?,
T.S. Salikhova'?

'L.N. Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan;
?Abay Myrzakhmetov Kokshetau University, Kokshetau, Kazakhstan;
*West Kazakhstan Agrarian-Technical University named Zhangir khan,
Uralsk, Kazakhstan.
E-mail: tuatai 76@mail.ru

STUDY OF THE SOIL COVER OF ECOSYSTEMS OF THE
CHINGIRLAUS DISTRICT OF THE WESTERN KAZAKHSTAN
REGION ON THE BASIS OF THE APPLICATION OF GIS
TECHNOLOGIES

Abstract. Preservation and improvement of soil fertility is the main part of
the general problem of rational use of land resources, increasing productivity
and improving the soil ecology of agricultural landscapes. Rational use and
protection of soils in market conditions requires adequate application of new
scientific and methodological approaches. One of such systematic-analytical
methods of soil cadastre organizations is a combination of traditional terrestrial
methods with technologies of geoinformation systems (GIS). The study of the
current state of the soil cover and the compilation of a soil map of the Chingirlau
district of the West Kazakhstan region on the basis of applying GIS technologies.
In the study area, dark chestnut soils are formed in the soil cover in combination
with various soil combinations. They are formed in the conditions of the dry
steppe zone, with the non-wash type of water regime, under the haymooth,
meadow-grass, herbaceous-fat-grass, black-wormwood-meadow and meadow-
white-wormwood-kokpekovic plant communities, on loesslike loams. The
aggregate of information necessary for mapping soil cover patterns and their
quantification has been described in GIS databases. Data integration has been
realized through the spatial and attributive component in the form of: the results
of topographic and thematic maps. At the same time, the creation of attributive
GIS databases involves the digitization of thematic maps tied into a single
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cartographic projection (as a topographic map with a scale of 1: 50 000). As a
result of the study, thematic maps and attributive databases of GIS of soils were
formed. As a result of research, based on GIS technology, a digital soil map of
the Chingirlau district of the West Kazakhstan region has been developed using
the ArcGIS software product.

Key words: geoinformation systems, soil cover, soil map, dark chestnut soils,
morphological structure.

T.K. Canuxos'*, JI.K. Tynerenosa’, K.I'. bepaenos!, P.C. Capcenraiues?’,
T.C. CajanxoBa'?

ULLH. T'ymuneB atsinaarsl Eypasust YITTBIK YHUBEPCHUTETI,
Hyp-Cynran, Ka3akcran;
?AGait MbIp3axmMeToB aTbiHAarbl Kekieray yHUBEpCUTETI,
Kexmreray, Kazakcran;
3Xonrip xan arbiHgarsl bareic Kazakcran arpapibiK-TeX HUKABIK
yauBepcuteti, Opai, Kazakcran.
E-mail: tuatai 76(@mail.ru

I'MC-TEXHOJIOT'UAJIAPBIH KOJIIAHY HET'T3IHIAE
BATBIC KASAKCTAH OBJIBICHI HIBIHFBIPJIAY AYIAHBI
3KOKYHUEJEPIHIH TONBIPAK YKAMBLIFBICHIH 3EPTTEY

AnHoTanus. Tonblpak KYHapJIbIFbIH CAKTaY )KOHE KaAKCAPTY )Kep pecypcTapbiH
YTBIMIBI ~ TMalfanaHy, OHIMAUIKTI apTThIpy JKOHE  aybUIIIapyallbLIbIK
naHAmadTTaPBIHBIH TOTBIPAK YKOJIOTHSICHIH XKAKCAPTY/BIH KBl MOCEIECCIHIH
Heri3ri Oeutiri 6onbIn Tabbutaabl. HapbIKTHIK jkaFaiiiapaa TOMbIPaKThl YTHIMIBI
naianaHy YIIiH jKaHa FBUIBIMH-JIICTEMENIK TOCUIAEpAl KOJAaHYAbl Tajlar
eteni. TombIpak KagacThIPbIH YHBIMIACTHIPYABIH OCBIHIAM KYHETi-TalIJaMaIbIK
Tocinaepiniy Oipi reoakmaparthik kyHenep (I'AXK) TexHomorusiapeiMeH
JOCTYPIl SKEPYCTI OMICTEpiHIH Yiijecyl OOnbIl TaObUIaAbl. DKOXKYHENepaiH
TOTIBIPAK )KaMBUTFBICHIHBIH KACHETTEPIHIH Ka31pri )KaFraaibiH 3epTTey sxone [AXK
TEXHOJOTHsJIApbIH KoJiany Herizinae bateic Kasakcran o6mbich! ILIbIHFBIpIAY
ayJJaHBIHBIH TONBIPAK KAPTACBIH KYPACTBIPY. 3ePTTEIETIH ayMaKTa KYpFaK Jaja
aliMaK >KarJalblHAAa Cy PEKHUMIHIH MIAHBUIMAWTBIH TYPIHIE OETEeresni-acThIK
TYKBIMJIAC, OPTYPJIMIONTECIH-aCThIK TYKBIMIAC JKYCaHbI, TOOBLIFBI-ACTHIK
TYKBIMJIAC JKyCaH/IbI, )KyCaH IbI-OeTere MenTeciH oCIMIIKTep O1pIaeCTIKTepIiH
acThIHIA Kapa KOHBIP TOMBIPAKTApbIH KEHICHIHJIE 9PTYPJi TOMBIPAK Typiepi
JeC TOpi3Ai ca3maKThl OOJNBIN KANbIMTacKaH. TOMBIpaK IKaMBUIFBICBIHBIH
KYpBUIBIMJIAPbIH KapTara TYCIpy JKOHE OJapAblH CaHIbIK Oaranaybl YIIiH
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KaXeTTl aKmaparThlH >KUBIHTBIFBI [AXK nepekrep OazacklHIa CUMATTalIFaH.
Maonimettepai OipiKTipy KEHICTIKTIK jKOHE aTpUOYTHUBTIK KOMIIOHEHT apKbLIbI
KY3€re achIpbUIbl: TOMOTPAQUSIIBIK KOHE TAKBIPBIITHIK KapTaJlapIbIH
Hotmxkenepi. ConbiMeH Kartap, arpuOyTuBTik ['AX nepekrep KopbiH Kypy Oip
kaprorpadusiblk mpoeknusaaa (oyn 1:50 000 macmtadTarsl TomorpausIbIK
KapTasiap 00JaThIH) OalIaHBICTHIPBIIFAH TAKBIPBINTHIK KapTanapabl HUGpIay bl
ke3aenai. XKyprizireH »xyMmbicTap/blH HOTHKECIHAE [AJK-HBIH TaKbIpPBIITHIK
KapTajapbl MeH arTpuOyTHBTIK MaliMeTTep 0a3achl KaJbIITACTHIPbUIIBL:
TombIpakTap. 3eprrey HoTmwkeciHae GIS rtexHomorumsicel Heridinge ArcGIS
Oarmapiamanblk eHiMI apkeUIbl bateic Kazakcran oOmbicel IbiHFBIpITAY
ayIaHBIHBIH TUQPIIBIK TOMBIPAK KapTachl )KacalIbl.
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N3YYEHUE ITOYBEHHOI'O IIOKPOBA ODKOCUCTEM
YUHTUPJIAY CKOT'O PAMOHA 3AIIA THO-KA3AXCTAHCKOM
OBJIACTU HA OCHOBE NIPUMEHEHUW S I'MC-TEXHOJIOT U1

AnHoTanusi. COXpaHEHUE M TOBBILICHUE IUIOJOPOAUS IIOYB SBIISETCS
OCHOBHOH 4aCThI0 00111eH TPOOIEMbI pAlIIOHATBHOTO HCIIOIb30BAHUS 3€MENIbHBIX
pecypcoB, yBEJIMYEHHE MPOAYKTUBHOCTH U YIYUILIEHUE MOYBEHHOM IKOJIOTMH
arponanamadToB. ParpoHanbHOE HCIIONB30BAHNE U OXpaHa TI0YB B PHIHOUHBIX
YCIOBUSX TpeOyeT aJeKBAaTHOIO NMPUMEHEHHUS HOBBIX HAy4YHO-METOJIMYECKUX
1oax010B. OJJHUM U3 TAKUX CUCTEMHO-aHAIUTUYECKUX CIIOCOO0B OpraHU3aluii
[IOYBEHHOT0 Ka/1aCTpa SIBISETCSA COUETaHUS TPAJULIMOHHBIX HA3€MHBIX METO/IOB C
TexHonorusmu reouHpopmarmonnsix cuctem (I'MC). U3ydyenne coBpeMeHHOTO
COCTOSIHMSI CBOMCTB IIOYBEHHOTO TOKPOBA SKOCUCTEM M COCTABIIEHUE TOYBEHHON
KapThl YuHrupmnayckoro paiiona 3amaano-Kaszaxcranckoil o0iacTé Ha OCHOBE
npumenenus ['MIC-rexnonornii. Ha uccnemyemoii Teppuropun GopMHPYIOTCS
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TEMHO-KAIITAaHOBBIE TIOYBBI B KOMIUIEKCE C PA3JIMYHBIMU ITOYBEHHBIMU
COYETAHMSIMM B YCJIOBUSAX CYXOCTEMHOM 30HBI, IPHU HENPOMBIBHOM THIIE
BOJIHOTO peXuMa, MO THITYAKO-3JIaKOBBIM, Pa3HOTPABHO-3J1aKOBO-IIOJIbIHHBIM,
TaBOJIFOBO-3JIAKOBBIM € TOJIBIHBIO,  IOJIBIHHO-KOBBLIBHO-TUITYaKOBBIM
PacTUTENTBHBIM COOOIIECTBAM, HA JIECCOBUIHBIX CYTIIMHKAX.

CoBokynHocTh MH(pOpManuu, HEOOXOAUMOW Il KapTorpadupoBaHUs
CTPYKTYp MOYBEHHOI'O MOKpPOBA M MX KOJIWYECTBEHHON OLIEHKH OIMCBIBACTCS
B 0Oaszax gamneix [MC. WHrerpauus JaHHBIX peanu3yercs dYepes
MIPOCTPAHCTBEHHYIO U aTpHOyTHUBHYIO COCTABIIAIONIYIO B BHUJE: PE3yJbTAaTOB
Tornorpauyeckoil u TeMatuueckux kaptT. Ilpu sToM co3ganue arpuOyTHBHBIX
6a3 nanneix 'MIC npennonaraer oundpoBKy TEMaTUYECKUX KapT, IPUBA3AHHBIX
B €IMHOW Kaprorpaduueckod MpoeKIuu (B KadeCTBE KOTOPOU CIYKHIIU
toniorpaduyeckre kKaptel MacmTaba 1:50000). B pesymbrate paboThI
chopMHpOBaHbl TeMaTHYeCKHE KapThl U arpuOyTuBHbIe 0a3bl qaHHbIX [MC:
noyB. B pesynbrare uccnenosanuii Ha ocHoBe I'MIC-TexHonorun paspaborana
nudpoBas mouBeHHast KapTa UnHrnpnayckoro paiiona 3amaano-Kasaxcranckoi
0071aCcTH ¢ MOMOIIIBIO TpOorpaMmMHOro npoaykra ArcGIS.

KiroueBble cjioBa: reonH(pOpMalOHHbIE CHCTEMBI, MTOYBEHHBIN MOKPOB,
MOYBEHHAs KapTa, TEMHO-KAIITAHOBbIE ITOYBHI, MOP(OJIOTrHIECKOE CTPOCHHE.

Introduction. According to Salikhov (2017 b: 2, 2020: 1), preserving and
increase in fertility of soils is the main part of a common problem of rational use
of land resources, increase in productivity and improvement of soil ecology of
landscapes.

Soils are an important component of the natural and biological resources
of any country and they determine the socio-economic wealth of the country
and greatly affect on the political relations. Thus, soil is considered as the most
important part of the natural environment, characterized by certain natural (space,
vegetation, etc.), socio-economic (means of production, value, etc.), production
(subject, tool and means of production,) characteristics. Complete and reliable
information on soils, including their quantitative and qualitative characteristics,
should provide an opportunity for the executive authorities to make informed
decisions on the development of specific territories and the country as a
whole. Therefore, the need for objective and systematized information about
the country’s soil resources is constantly growing. The latter necessitates the
need to create a fundamentally different system of accounting, assessment and
monitoring of soil resources, different from the management of other types
of material resources. The state of the soil cover of Kazakhstan. The territory
of Kazakhstan is characterized by a complex and diverse soil cover, which is
subject to certain geographical patterns. The richest soil resources of the republic
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are far from being fully studied, not uniformly, and are not yet used rationally
enough. The current state, further expansion and intensification of agriculture
in Kazakhstan is closely dependent on the correct use of its soil cover (Espolov,
2006: 4).

Research materials and methods. The aim of our research is to study the
current state of the soil cover of ecosystem and develop a soil map of the Chingirlau
district of the West Kazakhstan region on the basis of applying GIS technologies
for solving long-term problems of monitoring land resources and developing
the agro-bioindustry. In this regard, in studies on the territory of the Chingirlau
district of the West Kazakhstan region, some biological, chemical and physical
properties and morphological features of soils were studied: by conventional
methods (Salikhov, 2016: 71, Garmaev, 2019: 5, Bekbayeva, 2019:4). In order to
conduct large-scale soil research, it has been adhered to the relevant guidelines
(Kashkimbayeva, 2020: 3, Pyankov, 2022: 7). For topographical and geodetic
work, paper soil maps of different scale have been applied, ranging from 1-100
000 to 1:50 000 (for searching and selecting 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 aerial photographs
(Salikhov, 2017 b:4).

Results and discussion. In this systematic description, the soil subdivisions
that we encountered on the territory of the study area are identified. Detailed
diagnostic indicators have been given for the most common soil varieties within
the Chingirlau district of the West Kazakhstan region. Specific morphological
genetic features of the soil cover are indicated, based on the available data of
field research and cameral processing.

In the study area, dark chestnut soils are formed in the soil cover in combination
with various soil combinations. They are formed in the conditions of the dry
steppe zone, with the non-wash type of water regime, under the haymooth,
meadow-grass, herbaceous-fat-grass, black- wormwood-meadow and meadow-
whitewormwood-kokpekovic plant communities, on loesslike loams.

Dark chestnut normal soils are widespread in the area of the Chingirlau
district of West Kazakhstan region (WKO). They are confined to watershed
plains composed of loamy and sandy loam deposits. The vegetation is fescue-
feather grass with a slight admixture of xerophilous forbs. The projective cover
of the soil surface with vegetation is 60-70%.

The morphological structure of the dark chestnut soils differs from that of
the southern chernozems by some features, the main of which are the smaller
thickness of the humus horizon and its lighter color. The thickness of the humus
horizon (A+B) of dark chestnut soils is on average 45-55 cm. According to the
thickness of the humus horizon, among the dark chestnut normal soils, as well as
other generic groups, mediumthick and thin species are distinguished.
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Depending on the processes of soil formation and the nature of their
manifestation, the following genera are distinguished within the subtype under
consideration: normal, carbonate, solonetzic, slightly deflated, slightly washed
away, carbonate-saline residual-carbonate saline residual-carbonate, rubble,
primitive, incompletely developed and underdeveloped. Let us dwell on a detailed
description of the morphological and biochemical features of the distinguished
generic groups of dark chestnut soils.

Noticeable carbonate excretions, most often in the form of white-eye. are
noted at a depth of 40-45 cm. Boiling from hydrochloric acid is observed from
35-40 cm. Gypsum in the form of small scales and drusen is found from 100-120
cm. Of course, these are only averages, from which deviations up or down are
often observed.

Morphological and some analytical data for specific sections in the study area.

Section 001. Founded on a gently sloping plain. The vegetation is fescue-
feather grass with a slight admixture of herbs. The projective cover of the soil
surface with vegetation is 70-75%. Allocations of carbonates - from 16 to 95 cm,
gypsum - from 122 cm. Boiling from hydrochloric acid - from 25-28 cm.

A 0-15 cm. Dark gray with a brownish tint, dry, compacted, lumpy, medium
loamy; transition is noticeable.

B, 15-33 cm. Brownish-dark gray, dry, dense, coarse-cloddy, medium loamy;
transition is noticeable.

B, 33-46 cm. Lighter than the previous one, dry, dense, lumpy-prismatic,
heavy loamy.

C, 46-95 cm. Brownish-yellow dense heavy loam with a large amount of
white-eye.

C, 95-125 cm. Yellow loam, fresh, with gypsum secretions in the form of
small crystals.

Section 002. Founded on a gently sloping undulating plain. Vegetation
meadowsweet-cereal with wormwood.The projective soil cover with vegetation
is 60%.

The thickness of the humus horizon (A+B) — 55 cm. Isolation of carbonates
in the form of white-eye — from 55 to 95 cm. Boiling from hydrochloric acid is
noted at a depth of 45cm. Gypsum in the form of nests and scales — from 123 cm.

Section 003. Found on the second floodplain terrace of the Shyngyrlau River.
The vegetation is fescue-feather grass. The projective vegetation cover of the
soil surface is about 60%.

Thickness of humus horizon 50 cm. Isolation of carbonates in the form of a
bright white-eye — from 48 to 90 cm. Boiling from hydrochloric acid — from 45
cm. No gypsum up to 160 cm.

A 0-15 cm. Grayish-brown, dry, friable, loose-cloddy, sandy loamy, riddled
with roots; the transition to the next horizon is noticeable.
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B, 15-30 cm. Grayish-light brown with sharp lighter inflections of the parent
rock, dry, friable, sandy loamy, slightly penetrated by plant roots.

B, 30-50 cm. Lighter than the previous one, with wide inlets of the parent
rock and bright white-eyed lighter color, compacted, lumpy, sandy loam with
single plant roots.

C, 50-90 cm. Brownish-yellow sandy loam with a large amount of white-
eyed sandy loam, slightly compacted.

C, 90-160 cm. Yellowish-brown light loam, moist with sharp spots of
carbonates.

It can be seen from the above descriptions that the morphological parameters of
the soils under consideration are closely related to their mechanical composition.
Soils of a heavier mechanical composition are distinguished by a darker color of
the humus horizon and a high occurrence of gypsum (section 001). In addition,
they have a different form of carbonate release, in «heavy» soils, which are found
mainly in the form of blurry spots or a rare white-eye. Soils of light mechanical
composition have a more uniform, and lightened color of the humus horizon.
Carbonates are usually isolated as white eyes (section 003). Gypsum up to 150-
160 cm not found.

In terms of nutrient reserves, dark chestnut soils are poorer than southern
chernozems. In addition, the reserves of humus are largely determined by the
mechanical composition. “Light” varieties are significantly poorer in humus than
heavier varieties (Table 1). The amount of gross nitrogen in the upper horizon
does not exceed 0.20%. Its content decreases with depth. The C:N ratio is quite
wide — 12-12.7 (in the upper horizon), below it becomes narrower.

The accumulation of carbonates is noted along the lower boundary of the
humus horizon, where their amount reaches 6-7% (at a depth of 50-90 cm). Dark
chestnut soils are insufficiently provided with mobile forms of phosphorus, the
amount of which does not exceed 6.0 mg per 100 g soil.

Table 1 - Chemical and physico-chemical properties of dark chestnut soils

Sample | Humus, | Gross | C:N | CO,, | Absorbed bases m-Eq. per | pH | Mobile forms,

depth cm % | nitrogen, % 100 g mg/100 g of
% soil

Ca | Mg | Na+K | sum PO, | KO

0-10 4,1 0,20 12,0 - 18,8 | 3,0 04 22272 2,2 61,0

20-30 3,1 0,17 [10,7] 0,6 | 21,8 |29 | 03 [250[83 | 1,1 | 288
35-45 2,0 011 [103]40 [150] 61| 02 [213]86] 12 | 138
55-65 - - N R N - - 186 - -
125-135 - - - laa | -] - - - 82 - -
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Of the absorbed bases (Table 1), in dark chestnut normal soils, calcium
predominates (up to 87% of the total), magnesium is contained to a lesser extent
and there is very little absorbed sodium — no more than 2% of the total absorbed
bases. The reaction of the soil solution is alkaline. The pH value increases with
depth, reaching a maximum in the carbonate accumulation horizon.

Dark chestnut soils are not saline. The amount of water-soluble salts in the
humus horizon does not exceed 0.1% (Table 2), and a rather high content of
water-soluble salts is noted only in the parent rock.

Table 2 - Content of water-soluble salts in dark chestnut soils, %

Section | Sample | Dense | Alkalinity Cl SO, Ca Mg Na (by
number | depth, cm | residue HCO, | CO, difference)
001 0-10 0,107 ] 0,019 | No No No 0,003 | No 0,004
20-30 0,062 | 0,030 | - 0,002 - 0,005 | 0,002 0,003
35-45 0,047 0,036 | - HET - 0,003 | 0,003 0,004
55-65 0,083 | 0,040 | - 0,008 - 0,003 | 0,004 0,009
125-135 | 0,746 | 0,021 | - 0,130 | 0,315 | 0,050 | 0,035 0,119

The dense residue here increases to 1%. Alkalinity in dark chestnut soils is
low. It slightly increases downward, reaching its maximum value in the carbonate
horizon. Of the water-soluble salts, calcium sulfates predominate, especially in
the lower part of the profile.

The granulometric composition of dark chestnut soils is heterogeneous (Table
3). Along with “heavy” soils, “light” soils are widespread here, mostly confined
to high floodplain terraces of rivers.

Table 3 - Granulometric composition of dark chestnut soils

Sec- | Sample | Hygros- |  Loss Fraction content, % to abs. dry soil. Fraction sizes, mm
tion | depth, | copic | from HCI

No | cm | water, |treatment, | 3-1[1-0,25[0.25-]0,05-]0,01-[0,005-[<0,001 [ <0,01
o % 0,05 | 0,01 | 0,005 | 0,001

001 | 0-10 | 3,6 26 | No| 95 [254]200] 52 | 99 | 273 | 424
20-30 | 3,2 1,9 - 138 [21,5]18,7] 63 | 10,5 | 27,3 | 44,1
3545 | 28 23 16 [255]13,0] 6,0 | 134 | 282 | 47,6
55-65 | 3,0 1,5 - 122 (228125 57 | 175 | 27,8 | 51,5
125- 3,0 3,1 1797 3999773 33 | 270 | 376
135

The distribution of fractions over the horizons of the considered soils is fairly
uniform in both “heavy” and “light” varieties (Table 4). Only in section 002
is there a noticeable depletion of silt in the upper horizon, which is probably
caused by the blowing of these particles from the surface of the arable land.
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Table 4 - Biochemical and physicochemical properties of dark chestnut
solonetsous soils

Sample | Humus, Gross C:N CO, of Absorbed bases m-Eq. per 100 g | pH
depth, cm % nitrogen, % carbonates, % | Ca | Mg | Na+K sum
0-10 3,8 0,20 10,7 - 1941 09 | 0,6 23,0 7,5
11-21 1,8 0,14 7,4 - 1541191 09 18,2 8,0
26-36 1,0 0,08 7,0 4,0 77 119 | 1,7 11,3 8,5
45-55 - - - 4,8 - - - - 8,8
75-85 - - - 3,2 - - - - 8,5
115-125 - - 1,7 - - - - 82

Dark chestnut normal soils are arable, but their quality is largely determined
by their mechanical composition. From an agronomic point of view, medium
loamy and heavy loamy dark chestnut soils are regarded as arable lands, the
effective use of which is possible with conventional agricultural technology.
“Light” varieties of them refer to arable lands, the use of which in agriculture
is possible only if anti-erosion measures are applied. To obtain high and stable
yields on the described soils, it is necessary to carry out measures to combat the
accumulation and preservation of moisture, the use of organomineral fertilizers,
especially phosphorus fertilizers, since they are extremely insufficiently supplied
with phosphorus

Dark chestnut solonetsous soils are much rarer than carbonate ones and are
concentrated mainly around the Sorkol lakes and the Ashchy river. They are
common on lake terraces, in river valleys and in depressions. Soil-forming
rocks are alluvial and eluvial-deluvial deposits of various thickness, rubble and
salinity. The vegetation is feather grass-fescue-wormwood. Projective coverage
- 40-50%.

A feature of the morphological structure of dark chestnut solonetsous soils, as
well as all solonetzic soils in general, is the presence of a compacted horizon of
a cloddy-prism-like or nutty-prism-like structure. The depth of this horizon from
the surface is variable and ranges from 10-15 to 30-40 cm. The thickness of the
horizon (A+B) is 30-40 cm. The occurrence of easily soluble salts occurring at
a depth of 60-80 cm. Boiling from hydrochloric acid is noted in the lower part
of horizon B.

To characterize dark chestnut solonetsous soils, we present a description of
the section.

Section 004. It was founded in the south-eastern part of the Akshat village.
The vegetation is wormwood-feather grass-fescue with a large amount of thorax.
The projective cover is about 40%. Carbonates in the form of white-eye are
released at a depth of 27 cm. Gypsum and easily soluble salts are found from 60
cm. Boils from hydrochloric acid from 25 cm
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A 0-11 cm. Grayish dark brown. dry, compacted, lumpy-silty, clayey; the
transition is clear.

B, 11-23 cm.Brownish-dark brown, dry, dense, nutty-prismatic, clayey;
transition to the next horizon - clear

B, 23-37 cm.Brownish-brown, with carbonates in the form of a white-eye,
dense, nutty-lumpy. clayey.

C, 37-60 cm.Brownish-yellow dense clay.

C, 60-115 cm. Brownish-yellow less compacted clay with gypsum and easily
soluble salts.

Section 005. Laid down on the territory of the Almaznensky rural district.
The vegetation is forbgrass-wormwood. Power of humus horizon(A+B) - 47 cm.
Evaporation - from 25 cm. carbonates in the form of an indistinct white-eye are
noted in the lower part of horizon B.

The content of humus in dark chestnut solonetsous soils ranges from 2.8 to
3.5%, depending on the conditions of occurrence. In small depressions, due to
the runoff of water, the vegetation is richer, and the soil, naturally, is enriched
with organic matter to a greater extent. With depth, the amount of organic matter
sharply decreases (Table 4).

According to the humus content, there is also a change in the amount of
nitrogen and the C:N ratio. The upper horizon contains up to 0.20% nitrogen,
in the next one it is much less - 0.14%, and the C:N ratio drops from 10.7 in the
upper horizon to 7-7.4 in the next.

The maximum accumulation of carbonates is noted under the illuvial horizon
at a depth of 40-50 cm.

Of the absorbed bases in dark chestnut solonetsous soils, calcium and
magnesium are of the greatest importance, the amount of which varies,
respectively, from 84.6 to 68% and from 10.4 to 16.8% of the total bases. Along
with absorbed calcium and magnesium, the soils under consideration contain a
significant amount of absorbed sodium and potassium (up to 15% of the total
amount of absorbed bases).

The reaction of soils to alkaline pH varies from 7.5 to 8.8, with the highest pH
value being observed in solonetz and subsolonetz horizons.

Unlike normal dark chestnut soils, alkaline soils are characterized by an
increased content of watersoluble salts already under the humus horizon. At a
depth of 45-55 cm (Table 5), the amount of salts reaches 0.384%, below it it
increases to 1.472%.
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Table 5 - The content of water-soluble salts in dark chestnut solonetsous

soils,%
Sample | Dense | lemnounocts | Cl SO, Ca Mg Na
depth, cm | residue | HCO, | CO (by difference)
0-10 0,031 | 0,021 | No | 0,002 No 0,005 No 0,003
11-21 0,074 | 0,049 - 0,004 | 0,001 | 0,005 0,001 0,014
26-36 0,138 | 0,059 | No | 0,029 | 0,007 | 0,002 0,001 0,040
45-55 0,384 | 0,052 - 0,050 | 0,160 | 0,005 0,006 0,111
75-85 1,365 | 0,017 | No | 0,061 | 0,889 | 0,095 0,064 0,239
115-125 | 1,472 | 0,014 - 0,028 | 1,003 | 0,212 0,051 | 0,164

The total alkalinity is not constant over the horizons, it has a clear tendency
to increase with increasing depth. The maximum value of alkalinity is noted in
the solonetzic horizon. Of the water-soluble salts, sodium and calcium sulfates
predominate and, to a lesser extent, magnesium sulfates.

In terms of mechanical composition, dark chestnut solonetsous soils are dominated
by heavy loamy and medium loamy varieties, sometimes with stumps (Table 6).

Table 6 - Granulometric composition of chestnut solonetsous soils

Sample | Hygro- Fraction sizes, mm; their content, % to absolutely dry soil
depth, | scopic

cm | water, |3-1]1,0-0,25]0,25-0,05|0,05-0,01|0,01-0,005 | 0,005-0,001 | <0,001 | <0.01
%

0-10 2,8 10,2] 09 10,9 25,1 14,2 28,2 20,5 | 62,9
11-21 34 102] 0,6 3,0 15,3 12,0 25,3 42,7 | 80,8
26-36 32 03] 0.8 4,4 16,7 13,6 23,6 40,6 | 77,8
45-55 30 10,2] 1,0 4,6 19,0 11,7 25,2 38,3 | 75,2
75-85 366 |0,6] 0,8 54 22,9 9,2 20,7 40,4 | 70,3
155- 48 10,1 09 11,0 15,7 11,1 21,7 39,5 | 72,3
125

The distribution of fractions over the horizons clearly indicates the ongoing
processes of solonetzization. In relation to the clay fraction at a depth of 11-
36 cm, an illuvial horizon is formed. The movement of this fraction from the
upper horizon to the lower one leads to a relative increase in the number of large
fractions here. According to the classification of N.A. Kachinsky, the considered
soil belongs to light clayey silty-silty varieties.

Dark chestnut solonetsous soils are rare in homogeneous arrays. For the most
part, they are distributed in combination with solonetzes, the number of which
determines the nature of the use of a particular massif. In addition, these complex
sites are in most cases scattered over small areas. In this regard, the nature of the
agricultural use of these massifs is determined by the number of solonetzes in
relation to the conditions of occurrence.
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Plots occupying large areas and containing no more than 20% of solonetzes
can be used in agriculture, provided that anti-alkaline measures and measures are
taken to accumulate and preserve moisture in the soil. If solonetzes contain more
than 20% of the total area, then the development of arrays for agricultural crops
is quite difficult and is associated with high costs for melioration of solonetzes.
In this case, it is advisable to use them as pastures.

Rational use and protection of soils in market conditions requires adequate
application of new scientific and methodological approaches. One of such
systematic-analytical methods of soil cadastre organizations is a combination of
traditional terrestrial methods with technologies of geoinformation systems (GIS)
based on extensive use of satellite images in different resolutions. This approach
underlies the agrarian geo-information systems of the developed countries of the
world, where soils are the main subsystem of this information product.

In these territories, we conducted soil cover studies based on the geosystemic
approach and new information technologies.

Figure 1 illustrates the soil map of the Chingirlau district of the West
Kazakhstan region, which has been created using the above-described technique
based on scanned soil maps (Table 7).

S300E 5400E 54300

50400N

g
8

53300 o0E S4200E 2

Figure 1 - Soil map-scheme of the Chingirlau district of the West Kazakhstan
region
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Table 7— Legend to the soil map of the Chingirlau district of the West
Kazakhstan region

i]oél Soil name
1 2
1 | dark chestnut medium thick medium loamy
2 | dark chestnut medium-thick light loamy
3 | dark chestnut medium sandy
dark chestnut, medium-thick, heavy loamy with dark chestnut, medium solonetz-
4 . :
saline, thin 10-30%
5 | dark chestnut medium with meadow chestnut medium 10-30%
6 |dark chestnut medium-sized with small chestnut salt licks 10-30%
7 | dark chestnut medium sandy with small chestnut solonetzes 10-30%
8 |dark chestnut medium-sized with solonetzes small chestnut 30-50%
9 | dark chestnut medium-sized with solonetzes small chestnut 30-50%
10 |dark chestnut low power
11 |dark chestnut low power
12 | dark chestnut low power
13 | dark chestnut low-power with dark chestnut slightly deflated 10-30%
14 | dark chestnut low-power with dark chestnut slightly deflated 10-30%
15 |dark chestnut low-power with dark chestnut slightly deflated 10-30%
16 dark chestnut thin slightly crushed with dark chestnut carbonate slightly washed away
slightly crushed 10-30%
17 |dark chestnut thin with dark chestnut underdeveloped 10-30%
18 |dark chestnut low-power with meadow-chestnut medium-thick 10-30%
19 |dark chestnut thin with small chestnut salt licks 10-30%
20 |dark chestnut slightly washed out
21 |dark chestnut, slightly washed out with meadow chestnut medium-thick 10-30%
22 |dark chestnut, slightly washed out with meadow chestnut medium-thick 10-30%
23 | dark chestnut slightly deflated
24 | dark chestnut carbonate medium power
25 | dark chestnut carbonate medium power
dark chestnut carbonate medium thick slightly crushed with dark chestnut slightly
26
washed away 10-30%
27 dark chestnut calcareous medium-thick slightly gravel with meadow-chestnut medium-
thick 10-30%
28 | dark chestnut carbonate low-power
29 dark chestnut carbonate thin slightly crushed with dark chestnut carbonate slightly
washed away slightly crushed 10-30%
30 dark chestnut carbonate thin weakly crushed with dark chestnut underdeveloped
medium crushed 10-30%
31 |dark chestnut carbonate slightly washed away
3 dark chestnut carbonate slightly eroded with dark chestnut underdeveloped weakly
gravel 10-30%
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dark chestnut carbonate slightly washed out with dark chestnut medium washed out

33 10-30%

34 dark chestnut carbonate slightly eroded with dark chestnut medium eroded 10-30% and
meadow chestnut medium eroded 10-30%

35 |dark chestnut carbonate slightly eroded with meadow-chestnut medium eroded 10-30%

36 dark chestnut carbonate slightly washed away with small chestnut solonetzes 10-30%
and medium thick meadow chestnut up to 10%

37 |dark chestnut carbonate slightly deflated with dark chestnut slightly deflated 10-30%

38 |dark chestnut, carbonate-saline, slightly eroded with dark chestnut, medium eroded

39 |dark chestnut slightly solonetsous medium-thick

40 |dark chestnut slightly solonetsous medium-thick

41 |dark chestnut slightly solonetsous medium-thick

42 dark chestnut slightly solonetzic medium-thick with dark chestnut saline medium-thick
10-30%

43 dark chestnut, weakly solonetzic, medium-thick, with small chestnut solonetzes 10-
30%

44 | dark chestnut slightly solonetsous thin with dark chestnut slightly deflated 10-30%

45 | dark chestnut medium solonetzic medium thick with small chestnut solonetzes 10-30%

46 |dark chestnut solonchak medium power

47 |dark chestnut solonchak medium power

48 |dark chestnut solonchak medium power

49 |dark chestnut solonchakous thin with meadow chestnut solonchak 10-30%

50 |dark chestnut solonchakous thin with typical solonchaks 10-30%

51 |dark chestnut underdeveloped medium gravel

52 | dark chestnut underdeveloped slightly gravel
dark chestnut underdeveloped medium crushed with dark chestnut underdeveloped

53 .
medium crushed 10-30%

54 dark chestnut underdeveloped medium crushed with dark chestnut underdeveloped
medium crushed 30-50%

55 dark chestnut underdeveloped slightly gravel with dark chestnut underdeveloped
medium gravel

56 |dark chestnut underdeveloped medium gravel

57 |dark chestnut underdeveloped medium gravel

58 |dark chestnut underdeveloped medium gravel
Table continuation

1 2

59 |dark chestnut underdeveloped

60 dark chestnut underdeveloped medium gravelly with dark chestnut underdeveloped 10-
30%

61 dark chestnut underdeveloped medium gravelly with dark chestnut underdeveloped 10-
30%

62 | dark chestnut underdeveloped medium crushed with outcrops of dense rocks 10-30%

63 | medium-thick chestnut soils with small chestnut salt licks up to 10%

64 | medium-thick chestnut soils with small chestnut salt licks up to 10%

65 | medium-thick chestnut with small chestnut salt licks 30-50%
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66 |medium-thick chestnut with small chestnut salt licks 30-50%

67 | meadow-chestnut medium

68 | meadow-chestnut medium

69 | meadow-chestnut medium

70 | meadow-chestnut medium solonetzic-saline

71 |meadow chestnut

72 | meadow chestnut

73 | meadow chestnut

74 | meadow-chestnut slightly solonetsous

75 | meadow chestnut medium solonetzic solonchak

76 | meadow-chestnut solonchak

77 | meadow-chestnut solonchak

78 | meadow-chestnut solonchak

79 | meadow-chestnut solonchak

80 |floodplain meadow chestnut solonchak

81 |floodplain meadow chestnut solonchak

82 |floodplain meadow chestnut solonchak

83 |floodplain meadow chestnut solonchak

84 | small chestnut salt licks with medium-thick meadow-chestnut soils 10-30%
85 |salt marshes typical

86 |sor solonchaks

87 |small chestnut salt licks with medium-thick meadow-chestnut soils 10-30%
88 | salt marshes typical

89 |sor solonchaks

90 |fixed flat sands with fixed ridge-hilly sands 10-30%

fixed flat sands with ridge-hilly semi-fixed sands 10-30% and meadow chestnut saline

o1 sands up to 10%

9 fixed flat sands with ridge-hilly semi-fixed sands 10-30% and meadow chestnut sands
up to 10%

93 fixed flat sands with fixed ridge-hilly sands 10-30% and semi-fixed ridge-hilly sands
up to 10%

94 | fixed ridge-hilly sands

95 |fixed ridge-hilly sands with semi-fixed ridge-hilly sands up to 10-30%

96 |semi-fixed ridge-hilly sands with fixed ridge-hilly sands up to 30-50%

ridge-hilly semi-fixed sands with fixed ridge-hillocky sands up to 10-30% and meadow
chestnut strongly solonetzic-saline sands up to 10%

98 |semi-fixed ridge-hilly sands with fixed ridge-hilly sands up to 30-50%

99 ridge-hilly semi-fixed sands with fixed ridge-hillocky sands up to 10-30% and meadow
chestnut strongly solonetzic-saline sands up to 10%

100 |semi-fixed ridge-hilly sands with fixed ridge-hilly sands up to 30-50%

101 |tight rock outcrops

102 |clay outcrops

97

Conclusions. Based on the conducted research, the following conclusions
can be drawn:

240



ISSN 2224-5278 3.2022

- in the study area, dark chestnut soils are formed in the soil cover in
combination with various soil combinations. They are formed in the conditions
of the dry steppe zone, with the non-wash type of water regime, under the
haymooth, meadow-grass, herbaceous-fat-grass, black-wormwood-meadow and
meadowwhite-wormwood-kokpekovic plant communities, on loesslike loams;

- to improve the quality of generalized maps (regional, provincial and other),
it is necessary to create objective automated methods for generalizing maps in
the digital environment;

- as a result of our research, we have developed a simple and at the same
time practically accessible to a wide audience of GIS users the methodology for
compiling a digital soil map using the ArcGIS software product. To compile a
map, it is possible to use any scanned cartographic basics, photographic plans,
and if there are other raster materials. And as evidence of efficiency, with its
help a large-scale soil map of Chingirlau region of the West Kazakhstan region
was created based on the soil maps of rural counties made by GIS technology
software.
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