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2 Clarivate
Analytics

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

Kaszaxcman Pecnybnukacer ¥immuolx 2oiivim akademuscol « KP YA Xabapnapwr. ['eonocus
JICOHE MEXHUKANBIK RbLILIMOAD CepUsiColy &blibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyee KabulioanHeanwin
xabapaaiiovl. Byn unoexcmeny oapvicoinda Clarivate Analytics komnanuscol JHcypHAIOb
o0an api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yeoinaowvl. KP YFA Xabapnapel. eonoeust scane mexHUKAIbIK 2bLIbIMOAP CEpUsicol
Emerging Sources Citation Index-xe enyi 0i30iy Koamoacmulx ywin ey 03eKmi dcone
6e0endi eeonocus JHcoHe MEXHUKATIBIK bLILIMOAP OOUbIHULA KOHMEHMKe A0an10blebiMbI30bl

6in0ipeoi.

HAH PK coobwaem, umo nayunvii scypuan «Mseecmuss HAH PK. Cepusa ceonocuu u
MeXHUYecKux Hayk» Ovlin npunsm 015 unoexkcuposanusi 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 6 3mom uHOEKCUPOBAHUL HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as Oanvheuuie2o npuHAmMu
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 npusepiHceHHOCHb K Hauboiee akmyaibHOMY U GIUAMETbHOMY
KOHMEHMY NO 2e0102UU U MeXHUYeCKUM HAYKAM 0I5l Haule2o coooujecmad.



Bac pegakrop

JK¥PBIHOB Mypar /KypbIHYIbI, XUMHS FBUIBIMAAPBIHBIH JOKTOPEL, mpodeccop, KP ¥YFA
akajemuri, «Kasakcran PecrmyOnmukackl ¥JITTBHIK FBUTBIM akanemusicel» PKbB-HiH mpesunenti, AK
«/1.B. CokoybCKHit aTBIHAAFEI OTHIH, KaTaJIN3 JKOHE MIEKTPOXUMUS HHCTUTYTBIHBIHY» 0ac TUPEKTOPEI
(Anmmvarsl, Kazakcran) H =4

Fruibivu xaTimisl

ABCA1BIKOB BaxsiT Hapnko6aiiyJbl, TeXHHKA FBUIBIMIAPBIHBIH TOKTOPEL, ipodeccop, KP ¥YFA

JKayanThIXaTIBICH], A.B. BeKTypoBaThIHAAF IXUMUS FBUIBIMIaPEIMHCTUTY THI (AnMaTsl, Kazakcran) H=5
PepgaknusaablK aJdkKa:

9BCAMETOB Mauaic Kyasicyas! (6ac peqakTopabslH opeIHOAcaphl), reoIorus-MHHEPaIoTust
FBUTBIMJIAPBIHBIH  TOKTOpBI, Tpodeccop, KP ¥YFA akanemuri, «Y.M. AxmencaduHa aTbIHAAFEI
THIPOTEOJIOTHS SKOHE T€0IKOJIOTHSI HHCTUTYTHIHBIHY AupeKkTopbl (AnmMarsl, Kaszakcran) H =2

7KOJITAEB TIepoii XKoaraiiyabl (6ac penakTopAbH OpbIHOAacapsl), reoJoTUs-MHHEPaIoTus
FBUTBIMJIAPBIHBIH TOKTOPEL, Tpodeccop, K. 1. Carnaes ThIHAAFbI Te0JI0T U FETBIMIAPhI HHCTUTY THIHBIH
nupekTopsl (Anmatsl, Kazakcran) H=2

CHOY pumen, Ph.D, kayeiMpacteipbuiran mnpodeccop, HebOpacka yauBepcutetiHin Cy
FBUIBIMJIAPBI 3epTXaHachlHbIH qupekTopsl (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, Taburu Tapux mypaxaibiasig XKep Typais! FeutbiMaap OemiMinge
METPOJIOTHST JKOHE TMaijaybl Kazbanap KeH OpBIHIAAphl CalachIHIArbl 3epTTEYNCpAiH JKeTeKIIici
(Jlonnon, Aurust) H =37

IMAH®UJIOB Muxaua bopucoBuY, TEXHHMKAa FBUIBIMIAPBIHBIH  JOKTOpBI, HaHcu
yHUBepcuteTiHig npodeccops! (Hanen, @pannms) H=15

HIEH Iwun, Ph.D, KpiTaii re0norusuibik KOFAMBIHBIH Tay FEOJOTHSIChI KOMUTETI TUPEKTOPBIHBIH
opbiHOacapel, AMEpPUKAaH/IBIK SKOHOMHUKAJBIK TEOJOrTap KaybIMAACTHIFBIHBIH Mymieci (ITexuH,
Kprrait) H =25

OUIIEP Axcenab, Ph.D, J[Ipe3neH TEXHUKAIBIK YHHBEPCUTCTIHIH KaybIMIACTBIPBLIFAH
npodeccopsi (pe3nen, bepaun) H=6

KOHTOPOBHUY Auekceii IMUIbeBHY, I'€OJOIHA-MUHEPAIOTUS FhUIBIMIAPBIHBIH JIOKTOPBI,
npodeccop, PFA akagemuri, A.A. Tpopumyka aTblHIaFEl MyHal-Ia3 TeOJIOTUsICHI J)KoHE reoU3HnKa
unctutyTsl (HoBocubupck, Peceit) H =19

AT'ABEKOB Buaagumup EHokoBH4Y, XHMMHS FbUIBIMAAPBIHBIH JOKTOpH, bemapycs ¥TA
akazgemuri, JKana Matepuangap XMMHUsICbI HHCTHTYTBIHBIH KYpMeTTi qupektops! (MuHck, Benapycs)
H=13

KATAJIMH Credan, Ph.D, [Ipe3neH TexXHUKaIBIK YHHBEPCHTETIHIH KaybIMAACTBIPUIFAH
npodeccops (Jpesznen, bepaun) H = 20

CEUTMYPATOBA Jseonopa FOcynoBHa, reoorus-MUHEPATOTUs FhIIBIMAAPBIHBIH JOKTOPEI,
npodeccop, KP ¥YFA koppecniongent-myieci, K.M. CarnaeB arbingarbl [€0J0TUsI FBUIBIMAAPEI
HWHCTHTYTBI 3epTXaHaChIHBIH MeHrepyiici (Anamarsl, Kazakcran) H=11

CAFBIHTAEB “Kanaii, Ph.D, xaybimaacteipbutran mpodeccop, HaszapbaeB yHuBepcuteti
(Hyp-Cyunran, Kazakcran) H = 11

®PATTHUHMU Taono, Ph.D, buxokk Munan yHUBEPCUTETI KaybIMIACTBHIPbUIFaH Ipodeccopbl
(Munan, Uranus) H =28
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I'naBnbIii perakTop

KYPHUHOB Mypar ’KypuHoBHY, TOKTOpP XUMUYECKHUX HayK, mpodeccop, akagemuxk HAH PK,
npesunent POO «HarponansHoit akagemun Hayk PecryOnuku Kazaxcran», reHepaibHbIH TUPEKTOP
AO «MHCcTUTyT TOIUMBA, KaTanu3a U a1ekrpoxumud uM. [1.B. Coxombckoro» (Ammarsr, Kazaxcran)
H=4

YueHHBbI cekpeTapb

ABCA/IBIKOB BbaxbiT Hapuk6aeBu4, TOKTOp TEXHHYECKUX HAYK, MPOdeccop, OTBETCTBEHHBIH

cekperaps HAH PK, UuctuTyT XuMmnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenakuunonHasi KoJdJerus:

ABCAMETOB Mauuc KyabicoBu4, (3aMeCTHTENb INTABHOTO PEAAKTOPA), TOKTOP I€0JIOTOMHHE-
panornueckux Hayk, mpodeccop, axanemuk HAH PK, mupexrop HMHcruryTa Tmaporeomoruu u
reoskonorun uM. ¥Y.M. Axmencaduna (Anmarsl, Kazaxcran) H = 2

KOJITAEB I'epoii ZKosraeBud, (3aMeCTUTEIND [TIABHOTO PEIAKTOPA), IOKTOP T'€0JI0rOMUHEPaIIo-
THYECKUX Hayk, mpodeccop, mupexkrop MucTHTyTa reonormyecknx Hayk uM. K.M. Carmaesa (Anmarsr,
Kazaxcran) H=2

CHOY [Ipunen, Ph.D, acconumpoBannslil npodeccop, aupexrop Jlaboparopuu BOJHEIX HayK
yauBepcutera HeOpacku (mrat Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pykoBomuTenb HCCICIOBaHMNA B OOJNACTH TETPOJOTHH K
MECTOPOXK/ICHUH TOJE3HBIX HCKomaeMbeIX B Otmene Hayk o 3emie My3est eCTeCTBEHHOH HCTOPHH
(Jlonnon, Aurus) H =37

HAH®UJIOB Muxaua BopucoBHY, TOKTOp TEXHHUYECKHX HayK, Mpodeccop YHUBEpPCHTETA
Hancu (Hancu, ®@panmums) H=15

HIEH IMun, Ph.D, 3amecrurens aupexropa Komurera mo ropHoit reomorun Kwurtaiickoro
Te0JIOTHYECKOr0 00MIecTBa, WieH AMEPHKAHCKOH acCONHMAINK SKOHOMHUYeckux reonoros (Ileknw,
Kurait) H = 25

OUIIEP Axkceas, accorunpoBanHblil mpodeccop, Ph.D, Texanuecknit yausepcurer Jlpesnen
(Apesnen, bepnmun) H =6

KOHTOPOBMUY Auekceii IMUIbLEBHY, TOKTOP I'€0JI0r0-MHHEPATIOrHICCKUX HayK, Tpodeccop,
akagemuk PAH, MHCTHTYT HedrerazoBoii reonorun u reopmsuku uM. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccus) H=19

ATI'ABEKOB Baaaumup EHokoBHM4, 10KTOp XuMHYecKuX Hayk, akagemuk HAH benapycu,
MOYETHBIN qupeKkTop MHCTHTYTa XMMUHU HOBBIX MaTepuaioB (Munck, benapycs) H =13

KATAJIMH Credan, Ph.D, accoumupoBanubiii mnpodeccop, TexHHYEeCKHil yHUBEPCUTET
(Apesnen, bepmun) H =20

CEUTMYPATOBA Dieonopa IOcymoBHa, OKTOp TIe0lOrO-MHHEPAIOTHYECKUX —Hayk,
npodeccop, wieH-koppecnoneHT HAH PK, 3aBenyromas taboparopunt MHCTHTyTa Te0IOTHYECKUX
Hayk uM. K.W. CarmaeBa (Anmarsl, Kazaxcran) H=11

CAI'MHTAEB ‘Kanaii, Ph.D, acconumpoBannsii mnpogeccop, HazapbaeB yHHBepcHTET
(Hypcynran, Kazaxcran) H = 11

®PATTHUHMU Iaoao, Ph.D, acconnunposanHblii npodeccop, Munanckuii yausepcuter bukokk
(Munan, Utamus) H = 28
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Editorial chief
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H=4

Scientific secretary

ABSADYKOV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive
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FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden,
Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences,
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AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus,
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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
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'L.N. Gumilyov Eurasian National University, Astana, Kazakhstan;
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‘Abay Myrzakhmetov Kokshetau University, Kokshetau, Kazakhstan;
SInnovative University of Eurasia, Pavlodar, Kazakhstan.
E-mail: tuatai 76(@mail.ru

STUDY OF THE ECOSYSTEM AND UNIQUE NATURAL OBJECTS OF
THE CHINGIRLAU DISTRICT OF THE WEST KAZAKHSTAN REGION
USING GIS TECHNOLOGIES

Salikhov Talgat Kumarovich — Candidate of Agricultural Sciences, Associate Professor of L.N.
Gumilyov Eurasian National University, Astana, Kazakhstan and Professor of ESIL University,
Astana, Kazakhstan. E-mail: tuatai_76@mail.ru, https://orcid.org/0000-0002-8720-0931;
Abekeshev Ayanbek Imanbaevich — Master of Ecology, Senior Lecturer of West Kazakhstan
Innovation and Technological University, Uralsk, Kazakhstan. E-mail: abekeshev2014@mail.ru,
https://orcid.org/0000-0002-2217-1551;

Abisheva Gulmira Olzhabekovna — Associate Professor Abay Myrzakhmetov Kokshetau University,
Kokshetau, Kazakhstan. E-mail: gulya 1363 @mail.ru, https://orcid.org/0000-0001-6819-8787;
Issayeva Zhanetta Batyrkhanovna — PhD, Associate Professor of the Innovative University of
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Khussainov Mansur Bakhitzhanovich — Candidate of Agricultural Sciences, Associate Professor of
L.N. Gumilyov Eurasian National University, Astana, Kazakhstan, E-mail: Khussainov_mb@enu.kz,
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Abstract. The issue of further improvement of the environmental protection
system is relevant in the context of economic development and strengthening the
use of natural resources. Rational use of natural resources in market conditions
requires adequate application of new scientific and methodological approaches.
One of such system-analytical methods of environmental monitoring organizations
is the combination of traditional ground-based methods with geoinformation
systems (GIS) technologies. The purpose of our study is to study the current state
of ecosystems, natural objects based on the ecosystem approach.

Geobotanical, soil, floristic descriptive, comparative, statistical, system analysis,
cartographic, complex and ecosystem studies were carried out in the complex using
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generally accepted methods. The monitoring sites were laid with their data applied
to the topography and GPS data on the sites were recorded.

The studied territory is located in a dry-steppe zone, with a non-washing
type of water regime, under dark chestnut soils in combination with various soil
combinations, steppe communities differ in significant floral diversity, where
xerophilic plant groupings are formed.

Based on the conducted research, the following have been developed: a soil and
geobotanical map of the Chingirlau district of the West Kazakhstan region using
GIS technologies. 129 types of ecosystems have been identified on the territory
of the Chingirlau district, their brief characteristics are given in Table and on the
map of ecosystems, which, as a result of their typological grouping, structural and
genetic classification, are ordered into a hierarchical systematics.

As a result of our research, a simple and at the same time practically accessible
to a wide audience of GIS user’s methodology for compiling a digital soil map
using the ArcGIS software product has been developed. To make a map, you can
use any scanned cartographic basics, photo plans, and, if available, other raster
materials. In general, in the studied territories of the Chingirlau district of the West
Kazakhstan region, the balance in natural complexes is not disturbed.

Key words: ecosystem, unique natural objects. GIS technologies. digital map,
soil and plants
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Mocesieci 5KOHOMUKaHbBIH JaMybl MEH TaOUFH pecypcTapibl NaianaHyIblH apTybl
KaraaibIHAa ©3eKTi Ooubin TaObanel. Hapblk karnaiibinaa TaOUFu pecypcrapasl
YTBIMIIBI TaliJjaNiaHy JKaHa FhUIBIMH-9AICTEMENIK TICUIAepAl KOJJaHyIbl Tajarl
eTemi. YWBIMAAPAbIH OKOJOTHSUIBIK MOHUTOPHHIIHIH  OCBIHIAH  KYHelik-
AHAJMTUKAIBIK OAiCTepiHiH Oipi ASCTYpal >KepycTi SmicTepiH reorpadusIbK
aknapartslK xyhenep (IAX) texnonorusmapeiMer OipiKTipy OOMNBIN TaObLIAIBI.
3epTTey KYMBICHIMBI3JIBIH MaKCaThl — JKOXKYUEIEp/iH, TaOUFU OOBEKTUICPIiH
Ka31pri )KaraiiblH SKOXKYHETIK ToClI HeTi3iHAe 3epTTey.

3epTTeneTiH ayMaKTarbl KEUICHJE Kallbl KaObUIIaHFAaH SJicTepIi KojgaHa
OTBIPBIN, T'eO0OTaHUKANBIK, TOIBIPAKTHIK, (IOPHCTUKAIBIK, CHUIIATTaMAbIK,
CaJIBICTBIPMAIBI-CTATUCTUKANBIK,  JKYHENiK-aHaIUTUKAIBIK, KapToTrpadusIbIK,
KEIICH 11 YKOHE dKOXKYHEIiK 3epTTeyiep Kyprizinai. bakpuay yuackenepi oixapabsiH
JepekTepl kaprara Tycipimin, maniMertep GPS nepexrepi OOWBIHINIA Ka3bUIIBL.
3epTTeneTin ayMakK Kyprak Jajia 30HaChIH/a OpHaJlacKaH, Cy PeKUMiHiH OIINeHTiH
TYpi, Kapa KOHBIP TONBIPAKTAPBIHBIH OPTYPJl TOMBIPAK KOMOWHALMSIIAPBIMEH
Ke3Jecel, KCepouiibii ©CiMJIKTEp TONTaphl Oap JalayiblK KaybIMJIACTBIKTAp
alTapabIKTail (QIIOPUCTUKANBIK SPTYPILTIriMEH epeKIIeIeHIN KaJbIITACKII KaThIp.

Kyprizinren 3eprreynep Herizinme I'AJK texnomorusiapsl apkpuibl bartbic
Kazakcran o6mbich! LLIBIHFRIpIAY ayJaHbIHBIH TOMBIPAK-T€000TaHNKAIBIK, KapTAChI
xacannel. LLIbIHFBIpIAaY ayJaHbIHBIH ayMarblHIa 3KoXyHenepain 129 Typi Oap,
OJIapJIbIH KbICKAIIIa CUITaTTaMachl KECTE/IE )KOHE dKOKYHelep KapTachlHa OepiireH,
OJIapJIbIH THITOJOTHSJIBIK TONTACTBIPBUTYbI, KYPBIIBIMABIK-TCHETHKAIBIK KIKTEIyl
HOTHXXECIHJC HepapXWsJIblK JKyleae oOpHanackaH. bi3miH 3eprreynepimismin
HOTHXXECIHJEe KapanaibiM jkoHe coHbIMeH Karap ['AXK naiinanaHymbuiapbIHbIH KEH
ayKbIMbIHA ic kKy3iHae Ko xeriMai ArcGIS OarnapinaMaiblk eHIMIH MaljanaHa
OTBIPBII, CaHJBIK TOTBIPAK KapTachlH Kypy 9/ici a3ipnenni. Kapransl KypacTeipy
yiuiH, erep Gap Ooica, CKaHEpJEHICH Ke3 KelreH KapTorpadusulblK Heri3nepi,
¢doTorutanaapapl koHe Oacka pacTpiblK MaTepuaiapibl Nainananyra Oomazpl.
Kanmer Bareic Kazakcran o6mbice! LLbIHFBIpIay ayqaHblHA KapacThl 3epTTENTCH
ayMaKTaparbl TAOMFU KEIICHICP/IiH Tere-TeHIr Oy3blUTMaraH.

Tyiiin ce3nep: sxoxyiie, 6ipereit Taburu oobekTinepi, [AX TexHomorusiapsl,
CaHJIBIK KapTa, TOMBIPAK KOHE OCIMJIKTED.

Myooenep Kakmuwizvicl: Asmoprap ocvl MaKaiaoa myooenep KaKkmvleblCbl
JHCOK Oen manimoemeniol.
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AnHoTanus. Bompoc manpHEHIero COBEpIICHCTBOBAHUS CUCTEMBI OXPaHBI
OKpY’KaIOIel cpenbl SBISAETCS aKTyaJdbHBIM B YCIOBHSX HSKOHOMHYECKOTO
Pa3BUTHS U PAIIMOHAIBHOTO HCIIONIE30BaHM IPUPOIHBIX pecypcoB. ParmonansHoe
WCTIOJb30BAHNE TPHUPOTHBIX PECYpPCOB B PBHIHOYHBIX YCIOBHSX Tpedyer
aJICKBaTHOTO TMPHUMEHEHMSI HOBBIX HAyYHO-METOIMYECKUX MOAXoAoB. OnHUM
W3 TaKUX CHCTEMHO-aHAIUTHYECKHX CIOCOOOB OpPraHHM3alMd HKOJIOTHYECKOTO
MOHHTOpPWHTA SBISETCS COYETAHWE TPAIUIIMOHHBIX HA3eMHBIX METOJIOB C
TexHonorusMu reornHpopmarmonneix cucreM (I'MC). Lens Hammx uccnemoBaHmii
— W3y4YCHHE COBPEMEHHOTO COCTOSHHUS 3KOCHCTEM, TPUPOIHBIX OOBEKTOB Ha
OCHOBE PKOCHCTEMHOIO ITOAX0/A.

B xommuiekce mpoBeAeHBI Te000TaHWYECKHE, TIOYBEHHBIE, (IOPUCTHYECKHE
OIMcaHus, CPaBHUTEIBHEIE, CTaTUCTHYECKUE, CHCTEMHOT'O aHaimsa,
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KapTorpaguieckre, KOMIUIEKCHBIE H 9KOCHCTEMHBIEC NCCIICIOBaHUS HA U3ydaeMOn
TEPPUTOPUH C HCIIOIB30BaHMEM OOMICTIPHHATHIX MeToAuK. llpom3Benena
3aKJaJIka MOHUTOPHHIOBBIX IIOMIAJA0K C HAHECEHUEM UX JaHHBIX HA TOMOCHOBY
n 3adukcupoBanbl GPS-manHple mo 1IomankaMm. Mcciemyemas TeppuTOpHS
HaXOJUTCSI B YCIOBHUSX CyXOCTEMHOW 30HBI, MPH HEMPOMBIBHOM THIIE BOJHOIO
peXHUMa, 1TOJT TEMHO-KAIlITAHOBBIMH ITOYBAMHU B COUETAHHUH C PA3TUIHBIMH THIIAMH
[0YB, CTEMHBIE COOOIIECTBA OTIMYAIOTCS 3HAYUTEIHHBIMU (PIOPUCTHUECKUMU
pasHooOpasusimMu, rae GopMUPYIOTCS KCepo(UIbHbBIE PACTUTEIbHBIE IPYIIITUPOBKH.

Ha ocHOBe TmpOBeIeHHBIX WCCIENOBAaHUA pa3padOTaHhl TIOYBEHHAs U
reo0oTaHnueckas Kaptel YuHrupnayckoro paiiona 3amajgHo-KaszaxcraHckoi
obmactu ¢ ucnonp3oBanueMm [ MIC-texnomnoruii. Ha tepputopun YnHTHpIayckoro
paiioHa BeIeneHO 129 THUIIOB SKOCUCTEM, HX KpaTKas XapaKTepUCTUKA MPUBEICHA
B Tabnuie M Ha KapTe HKOCUCTEM, KOTOPbIE B PE3yJbTaTe MX TUIOJIOTHYECKON
TPYNIAPOBKH, CTPYKTYPHO-TE€HETHYECKON KiIacCH(UKAIUN M YIOPSIOYCHBI B
HNEepapXUUYECKYIO CUCTEMY.

B pesymbrare Hammx wuccienoBaHWW, pa3paboTaHa TpocTas U B TO JKe
BpeMsl MPaKTHUYECKH JOCTYMHas i MIMPOKHUX ayauTopuil mosb3oBareneit ['MIC
METO/IMKA COCTABJICHUS ITU(PPOBOH MMOUBEHHOW KapTHI C TIOMOIIBIO TPOrPaMMHOTO
nponykta ArcGIS. Jlns cocTaBieHHS KapThl MOXKHO TIOJB30BaThCS JTIOOBIMH
OTCKaHMPOBAaHHBIMH KapTOorpaUuecKUMH OCHOBaMH, (oTomianamu, a TpH
HaJMYUU W JIPYTHMH PAcTPOBBIMH MarepuajaMu. B 1ernom Ha mccieToBaHHBIX
Tepputopusx YuHrupnayckoro paiioHa 3amagHo-Kazaxcranckoit — obmacTtu
paBHOBECHE B IPUPOAHBIX KOMIUIEKCAX HE HAPYIIICHO.

KuroueBble cjioBa: skocucTeMa, YHUKaJIbHBIE MpHpoAHble 00BeKkTh, [C
TEXHOJIOTUH, Lu(poBas KapTa, MOYBa U PaCTCHHS.

Kongpnukm unmepecos: asmopwvi 3aseniaom 06 omcymcmeuu KOH@OIUKMA
unmepecos.

Introduction

Preservation of biological diversity of ecological systems, unique natural
complexes, objects of the nature reserve fund, cultural and natural heritage of the
Republic of Kazakhstan is one of the important tasks of the state at the present stage
(Salikhov, et al., 2016).

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 (Salikhov, et al., 2022).

A significant part of the natural steppe spaces on Earth is located in Kazakhstan,
which amount to over 120 million hectares. In turn, the steppe ecosystems of
Kazakhstan are places of distribution of the unique flora of the steppes, globally
endangered species of steppe fauna (Salikhov, 2017a).

The first best-known experience of the global assessment of ecosystem services
was conducted by the American economist Robert Costanza in 1997. The results
gave a total annual estimate of all the functions of the natural ecosystems of the
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globe at an average of 33 trillion US dollars, which was almost twice the GNP
created by mankind (18 trillion US dollars per year) (Costanza R., et al., 1997).

Therefore, the problem of preserving the biodiversity of ecosystems is in the
focus of attention of scientists and specialists in environmental protection. In
Russia, this topic was studied by N.F. Reimers, F.R. Stilmark and V.G. Gorshkov,
using the Ae Chatelier principle (Geimere, et al., 1978).

The issue of further improvement of the environmental protection system is
relevant in the context of economic development and strengthening the use of
natural resources. In order to preserve and restore biological diversity and natural
ecological systems, the Decree of the Government of the Republic of Kazakhstan
approved the "Concept of development and placement of specially protected
natural territories of the Republic of Kazakhstan until 2030", aimed at preserving
biological diversity, defined by this concept, is primarily the conservation of
biodiversity of the main animal species, globally significant populations of steppes
and semi—deserts, to improve the network of interconnected and protected areas in
Kazakhstan (On the Concept of development and placement of specially protected
natural territories of the Republic of Kazakhstan until 2030, 2000).

Rational use of natural resources in market conditions requires adequate
application of new scientific and methodological approaches. One of such system-
analytical methods of environmental monitoring organizations is the combination of
traditional ground-based methods with geoinformation systems (GIS) technologies
based on the widespread use of aecrospace images of different resolutions. This
approach underlies the agricultural geoinformation systems of developed countries
of'the world, where the ecosystem is the main subsystem of this information product
(Salikhov, et al., 2020).

Therefore, the need for objective and systematic information about the country's
environmental resources is constantly growing. The latter dictates the need to create
a fundamentally different system of accounting, assessment and monitoring of
environmental systems, different from the management of other types of material
resources.

Research materials and methods

The purpose of our research is to study the current state of ecosystems, unique
natural objects and to develop an ecosystem map of the Chingirlau district of the West
Kazakhstan region based on the use of GIS technologies to solve promising tasks of
monitoring land resources and the development of agrobioindustry.Materials and
methods. Geobotanical, soil, floristic descriptive, comparative, statistical, system
analysis, cartographic, complex and ecosystem studies were carried out in the
complex using generally accepted methods (Issayeva, et al., 2019; Methodological
guidelines for the maintenance of the Chronicle of Nature in specially protected
natural areas with the status of a legal entity, 2007; Alekhin, 1983; Gedymin, et al.,
1981; Grishina, et al., 1991; Lurie, 2002; Salikhov, et al., 2023; Salikhov, 2017b).
The monitoring sites were laid with their data applied to the topography and GPS
data on the sites were recorded. The habitats of key plant and animal species were
mapped, and the impact of negative factors on biological diversity was assessed.
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The fundamental principle for the allocation of valuable sites was an ecosystem
campaign based on a comprehensive assessment of the ecological state of the
natural components of the studied territory, the dominant biogeocenoses of the
natural environment of the steppes using remote sensing data and GIS technology.

The application of the ecosystem approach concept as a methodological basis for
the allocation of valuable sites allowed the assessment of the qualitative potential
of biodiversity based on the existing correlation between the ecotope (habitat type),
vegetation type, etc.

Our field surveys supplement the research data with new factual material.
Generally accepted and approved methods of ecosystem research were used during
field work.

Results and discussion

Environmental studies based on the geosystem approach and new information
technologies have been carried out on the territory of the Chingirlau district of the
West Kazakhstan region.

The studied territory is located in a dry-steppe zone, with a non-washing
type of water regime, under dark chestnut soils in combination with various soil
combinations, steppe communities differ in significant floral diversity, where
xerophilic plant groupings are formed.

By the nature of the relief, it represents an almost hollow-flat and slightly
undulating plain with a slight slope to the south. This plain is represented in places
by depressions, quarrels and ancient channels of temporary watercourses.

The study of plant communities showed that 42.7% of the species (537), 54.4%
(265) genera and 56.4% (66) families are represented in the studied territory of the
Chingirlau district from the total flora of the West Kazakhstan region. The richest
in species are 3 families: composite flowers, represented by 95 (17.3%) species,
cereals — 54 (9.8%) species and haze - 42 species (7.6%); a total of 191 (35%)
species (Lurie, 2002).

In addition, the vegetation cover of the studied territory is characterized by the
complexity of soils, and the spread of halophytic communities, characterized by
diversity, where the predominance of zonal soil types is pronounced. Based on the
conducted research, the following have been developed: a soil and geobotanical
map of the Chingirlau district of the West Kazakhstan region using GIS technologies

(Salikhov, et al., 2020; Lurie, 2002; Salikhov, et al., 2023).

129 types of ecosystems have been identified on the territory of the Chingirlau
district, their brief characteristics are given in Table 1 and on the map of ecosystems,
which, as a result of their typological grouping, structural and genetic classification,
are ordered into a hierarchical systematics (Fig. 1 and Fig. 2).
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Figure I - Soil and plant map of the Chingirlau district of the West Kazakhstan region
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Figure 2 — Map of ecosystems of the Chingirlau district of the West Kazakhstan region

The results of component ecosystem studies, satellite images, GPS-linked field
research materials integrated in a single cartographic projection and coordinate
system, topographic maps, etc. were used as the initial information for mapping
ecosystems of the studied territory.
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Table 1 - Ecosystem classification

Ne Relief. Title. Soil
1 2
1 | Plains and bumpy sands. Varietal-cereal, with a predominance of John's, Lessing's and
hairy's grass. Dark chestnut
2 | Plains. Grass-grass-wormwood (euphorbia Segirrovskiy, yarrow small-flowered, Russian
bedstraw, sandy immortelle, grasshoppers: sandy, hairy, Becker's fescue, brittle wheatgrass,
wormwood: Austrian. Dark chestnut
3 | Plains and bumpy sands. Granary-cereal with a predominance of comb-shaped granary.
Dark chestnut
4 | Plains, bumpy sands and depressions. Tyrsovo-cereal with a predominance of tipchak and
Becker's oatmeal. Dark chestnut
5 | Lowlands and plains. Hayfields with a predominance of swamp. Dark chestnut
6 | Lowlands and river valleys. Shrub-grass-mixed grass with a predominance of caragana
meadowsweet. Dark chestnut
7 | Plains, lowlands and river valleys. Meadow-grass. Dark chestnut
8 | Lowlands and river valleys. Cereal-mixed grass with a predominance of wheatgrass and
rumps, sometimes of the east. Dark chestnut
9 | Plains, lowlands and river valleys. Kovylno-chiyzlakovaya-mixed grass with a
predominance of volosnets, vostretsa and chiya. Dark chestnut
10 | Plains, lowlands and river valleys. Akmamykty-lebedovaya with kermek and akmamyk.
Dark chestnut
11 | Plain. Ephemeral, with a predominance of bluegrass, bulbous, volosnets. Dark chestnut
12 | Plain. Steppe grass-grass sometimes with wormwood. Dark chestnut
13 | Plains and bumpy sands. Tyrsozlakovo-tavolgovaya. Dark chestnut
14 | Plains and bumpy sands. Wormwood, with a predominance of green wormwood, Marshal
and chagyr. Dark chestnut
15 | Plains, lowlands and river valleys. Wormwood, with a predominance of gray wormwood,
Lerch and Austrian. Dark chestnut
16 | Plains and lowlands. Mixed wormwood, with a predominance of black wormwood (low-
flowered) . Dark chestnut
17 | Lowlands. Wormwood pasture with a predominance of solyanka and quinoa. Dark chestnut
18 | Plains and bumpy sands. Sandy-and-grassy with a predominance of motley grasses and
milkweed. Dark chestnut
19 | Plains and bumpy sands. Varietal-cereal, with a predominance of John's, Lessing's and
hairy's grass. Dark chestnut + slightly salty chestnut
20 | Plain. Grass-grass-wormwood (euphorbia Segirrovskiy, yarrow small-flowered, Russian
bedstraw, sandy immortelle, grasshoppers: sandy, hairy, Becker's fescue, brittle wheatgrass,
wormwood: Austrian. Dark chestnut + meadow chestnut + slightly salty chestnut
21 | Plains and bumpy sands. Granary-cereal with a predominance of comb-shaped granary.
Dark chestnut + slightly salty chestnut
22 | Plains and bumpy sands and lowlands. Tyrsovo-cereal with a predominance of tipchak and
Becker's oatmeal. Dark chestnut + slightly salty chestnut
23 | Lowlands and river valleys. Cereal-mixed grass with a predominance of wheatgrass and
rumps, sometimes of the vostret. Dark chestnut + slightly salty chestnut
24 | Plains, lowlands and river valleys. Feather grass-chiyzlakovaya-mixed grass with a

predominance of volosnets, vostretsa and chiya. Dark chestnut + slightly salty chestnut
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25 | Lowlands and river valleys. Akmamykty-lebedovaya with preobladan kermek and
akmamyk. Dark chestnut + slightly salty chestnut

26 | Plain. Ephemeral, with a predominance of bluegrass, bulbous, volosnets. Dark chestnut +
slightly salty chestnut

27 | Plain. Steppe grass-cereal sometimes with wormwood. Dark chestnut + slightly salty
chestnut

28 | Plains and bumpy sands. Tyrsocereal- meadowsweet. Dark chestnut + slightly salty
chestnut

29 | Plains and bumpy sands. Wormwood, with a predominance of green wormwood, Marshal
and chagyr. Dark chestnut + slightly salty chestnut

30 | Plains, lowlands and river valleys. Wormwood, with a predominance of gray wormwood,
Lerch and Austrian. Dark chestnut + slightly salty chestnut

31 | Plains and lowlands. Mixed wormwood, with a predominance of black wormwood (low-
flowered) . Dark chestnut + slightly salty chestnut

32 | Lowlands. Wormwood pasture with a predominance of solyanka and quinoa. Dark chestnut
+ slightly salty chestnut

33 | Plains and bumpy sands. Sandy-feather and cereal grass with a predominance of motley
grasses and milkweed. Dark chestnut + slightly salty chestnut

34 | Plains and bumpy sands. Varietal-cereal, with a predominance of John's, Lessing's and
hairy's grass. Dark Chestnut + Meadow chestnut

35 | Plain. Grass-cereal-wormwood (euphorbia Segirrovskiy, yarrow small-flowered, Russian
bedstraw, sandy immortelle, grasshoppers: sandy, hairy, Becker's fescue, brittle wheatgrass,
wormwood: Austrian. Dark Chestnut + Meadow chestnut

36 | Plains and bumpy sands and lowlands. Granary-cereal with a predominance of comb-
shaped granary. Dark Chestnut + Meadow chestnut

37 | Plains and bumpy sands and lowlands. Tyrsovo-cereal with a predominance of tipchak and
Becker's oatmeal. Dark Chestnut + Meadow chestnut

38 | Lowlands and river valleys. Shrub-cereal-mixed grass with a predominance of caragana
meadowsweet. Dark Chestnut + Meadow chestnut

39 | Lowlands and river valleys. Cereal-mixed grass with a predominance of wheatgrass and
rumps, sometimes of the vostret. Dark Chestnut + Meadow chestnut

Table continuation

1 2

40 | Plains, lowlands and river valleys. Feather grass-chiyzlakovaya-mixed grass with a
predominance of volosnets, vostretsa and chiya. Dark Chestnut + Meadow chestnut

41 |Plain. Ephemeral, with a predominance of bluegrass, bulbous, volosnets. Dark Chestnut +
Meadow chestnut

42 | Plain. Steppe grass-cereal grass sometimes with wormwood. Dark Chestnut + Meadow
chestnut

43 | Plains and bumpy sand. Tyrsocereal- meadowsweet. Dark Chestnut + Meadow chestnut

44 | Plains and bumpy sands. Wormwood, with a predominance of green wormwood, Marshal
and chagyr. Dark Chestnut + Meadow chestnut

45 | Plains, lowlands and river valleys. Wormwood, with a predominance of gray wormwood,
Lerch and Austrian. Dark Chestnut + Meadow chestnut

46 |Plains and lowlands. Wormwood pasture with a predominance of solyanka and quinoa.
Dark Chestnut + Meadow chestnut

47 |Lowlands. Sandy-feather and cereal grassy with a predominance of motley grasses and
milkweed. Dark Chestnut + Meadow chestnut
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48 |Plains and bumpy sands. Sandy-feather and cereal grassy with a predominance of motley
grasses and milkweed. Dark Chestnut + Meadow chestnut

49 | Plains and bumpy sands. Varietal-cereal, with a predominance of John's, Lessing's and
hairy's grass. Dark chestnut + meadow chestnut + salt chestnut corky

50 |Plain. Grass-cereal-wormwood (euphorbia Segirrovskiy, yarrow small-flowered, Russian
bedstraw, sandy immortelle, grasshoppers: sandy, hairy, Becker's fescue, brittle wheatgrass,
wormwood: Austrian. Dark chestnut + meadow chestnut + salt chestnut corky

51 |Plains and bumpy sands and lowlands. Tyrsovo-cereal with a predominance of tipchak and
Becker's oatmeal. Dark chestnut + meadow chestnut + salt chestnut corky

52 |Lowlands and river valleys. Shrub-cereal-mixed grass with a predominance of caragana
meadowsweet. Dark chestnut + meadow chestnut + salt chestnut corky

53 | Lowlands and river valleys. Cereal-mixed grass with a predominance of wheatgrass and
rumps, sometimes of the vostret. Dark chestnut + meadow chestnut + salt chestnut corky

54 | Plains and bumpy sands. Tyrsocereal- meadowsweet. Dark chestnut + meadow chestnut +
salt chestnut corky

55 |Plains, lowlands and river valleys. Wormwood, with a predominance of gray wormwood,
Lerch and Austrian. Dark chestnut + meadow chestnut + salt chestnut corky

56 |Plains and lowlands. Mixed wormwood, with a predominance of black wormwood (low-
flowered) . Dark chestnut + meadow chestnut + salt chestnut corky

57 |Lowlands. Wormwood pasture with a predominance of solyanka and quinoa. Dark chestnut
+ meadow chestnut + salt chestnut corky

59 | Plain. Grass-cereal grassy-wormwood (euphorbia Segirrovskiy, yarrow small-flowered,
Russian bedstraw, sandy immortelle, grasshoppers: sandy, hairy, Becker's fescue, brittle
wheatgrass, wormwood: Austrian. Dark chestnut + meadow chestnut + salt chestnut corky

60 | Plains and bumpy sands. Granary-cereal with a predominance of comb-shaped granary.
Dark chestnut + meadow chestnut + salt chestnut corky

61 | Plains and bumpy sands and lowlands. Thyrsa -cereal with a predominance of tipchak and
Becker's oatmeal. Dark chestnut + meadow chestnut + salt chestnut corky

62 | Lowlands and river valleys. Cereal-mixed grass with a predominance of wheatgrass and
rumps, sometimes of the vostret. Dark chestnut + meadow chestnut + salt chestnut corky

63 | Plains and bumpy sands. Tyrsocereal- meadowsweet. Dark chestnut + meadow chestnut +
salt chestnut corky

64 | Plains and lowlands. Mixed wormwood, with a predominance of black wormwood (low-
flowered) . Dark chestnut + meadow chestnut + salt chestnut corky

65 | Lowlands. Wormwood pasture with a predominance of solyanka and quinoa. Dark chestnut
+ meadow chestnut + salt chestnut corky

66 | Plains and bumpy sands. Varietal-cereal, with a predominance of John 's Feather Grass,
Lessing's and hairy's grass. Dark chestnut + corky chestnut solonets

67 | Plain. Grass-cereal grass-wormwood (euphorbia Segirrovskiy, yarrow small-flowered,
Russian bedstraw, sandy immortelle, grasshoppers: sandy, hairy, Becker's fescue, brittle
wheatgrass, wormwood: Austrian. Dark chestnut + corky chestnut solonets

68 | Plains and bumpy sands. Granary-cereal with a predominance of comb-shaped granary.
Dark chestnut + corky chestnut solonets. Dark chestnut + corky chestnut solonets

69 | Plains and bumpy sands and lowlands. Tyrsovo-cereal with a predominance of tipchak and
Becker's oatmeal. Dark chestnut + corky chestnut solonets

70 | Lowlands and river valleys. Shrub-grass-mixed grass with a predominance of caragana
meadowsweet. Dark chestnut + corky chestnut solonets

71 | Lowlands and river valleys. Cereal-mixed grass with a predominance of wheatgrass and

rumps, sometimes of the vostret. Dark chestnut + corky chestnut solonets
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72 | Lowlands and river valleys. Feather-chiyzlakovaya-mixed grass with a predominance of
volosnets, vostretsa and chiya. Dark chestnut + corky chestnut solonets

73 | Lowlands and river valleys. Akmamykty-lebedovaya with a predominance of kermek and
akmamyk. Dark chestnut + corky chestnut solonets

74 | Plain. Ephemeral, with a predominance of bluegrass, bulbous, volosnets. Dark chestnut +
corky chestnut solonets

75 | Plain. Steppe grass- cereal grass sometimes with wormwood. Dark chestnut + corky
chestnut solonets

76 | Plains and bumpy sands. Tyrsocereal- meadowsweet. Dark chestnut + corky chestnut
solonets

Table continuation

1 2

77 | Plains and bumpy sands. Wormwood, with a predominance of green wormwood, Marshal
and chagyr. Dark chestnut + corky chestnut solonets

78 | Plains, lowlands and river valleys. Wormwood, with a predominance of gray wormwood,
Lerch and Austrian. Dark chestnut + corky chestnut solonets

79 | Plains and lowlands. Mixed wormwood, with a predominance of black wormwood (low-
flowered). Dark chestnut + corky chestnut solonets

80 | Lowlands. Wormwood pasture with a predominance of solyanka and quinoa. Dark chestnut
+ corky chestnut solonets

81 |Plains and bumpy sands. Sandy-and-grassy with a predominance of motley grasses and
milkweed. Dark chestnut + corky chestnut solonets

82 | Plains and bumpy sands. Varietal-cereal, with a predominance of John's, Lessing's and
hairy's grass. Dark chestnut + solonets

83 | Plain. Grass- cereal grass-wormwood (euphorbia Segirrovskiy, yarrow small-flowered,
Russian bedstraw, sandy immortelle, grasshoppers: sandy, hairy, Becker's fescue, brittle
wheatgrass, wormwood: Austrian. Dark chestnut + solonets

84 | Plains, bumpy sands and lowlands. Tyrsovo-cereal with a predominance of tipchak and
Becker's oatmeal. Dark chestnut + solonets

85 | Lowlands and river valleys. Shrub-grass-mixed grass with a predominance of caragana
meadowsweet. Dark chestnut + solonets

86 |Lowlands and river valleys. Cereal-mixed grass with a predominance of wheatgrass and
rumps, sometimes of the vostrets. Dark chestnut + solonets

87 |Plains, lowlands and river valleys. Feather-chiycereal-mixed grass with a predominance of
volosnets, vostretsa and chiya. Dark chestnut + solonets

88 | Lowlands and river valleys. Akmamykty-lebedovaya with a predominance of kermek and
akmamyk. Dark chestnut + solonets

89 | Plains and bumpy sands. Tyrsocereal- meadowsweet. Dark chestnut + solonets

90 | Plains, lowlands and river valleys. Wormwood, with a predominance of gray wormwood,
Lerch and Austrian. Dark chestnut + solonets

91 |Plains and lowlands. Mixed wormwood, with a predominance of black wormwood (low-
flowered). Dark chestnut + solonets

92 | Lowlands. Wormwood pasture with a predominance of solyanka and quinoa. Dark chestnut
+ solonets

93 | Plains and bumpy sands. Varietal-cereal, with a predominance of John's feather grass,
Lessing's and hairy's grass. Dark chestnut + flat sands fixed
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94 | Plain. Grass-cereal grass-wormwood (euphorbia Segirrovskiy, yarrow small-flowered,
Russian bedstraw, sandy immortelle, grasshoppers: sandy, hairy, Becker's fescue, brittle
wheatgrass, wormwood: Austrian. Dark chestnut + flat sands fixed

95 | Plains and bumpy sands. Breadbasket - cereal with a predominance of comb-shaped
granary. Dark chestnut + flat sands fixed

96 | Plains,bumpy sands and lowlands. Tyrsovo-cereal with a predominance of tipchak and
Becker's oatmeal. Dark chestnut + flat sands fixed

97 | Lowlands and river valleys. Cereal-mixed grass with a predominance of wheatgrass and
rumps, sometimes of the vostrets. Dark chestnut + flat sands fixed

98 | Plains, lowlands and river valleys. Feather-chiycereal-mixed grass with a predominance of
volosnets, vostretsa and chiya. Dark chestnut + flat sands fixed

99 | Lowlands and river valleys. Ephemeral, with a predominance of bluegrass, bulbous,
volosnets. Dark chestnut + flat sands fixed

100 | Plain. Steppe grass-cereal grass sometimes with wormwood. Dark chestnut + flat sands
fixed

101 |Plains and bumpy sands. Tyrsocereal- meadowsweet. Dark chestnut + flat sands fixed

102 | Plains and bumpy sands. Wormwood, with a predominance of green wormwood, Marshal
and chagyr. Dark chestnut + flat sands fixed

103 | Plains, lowlands and river valleys. Wormwood, with a predominance of gray wormwood,
Lerch and Austrian. Dark chestnut + flat sands fixed

104 | Plains and bumpy sands. Sandy-and-grassy with a predominance of motley grasses and
milkweed. Dark chestnut + flat sands fixed

105 | Plains and bumpy sands. Varietal-cereal, with a predominance of John's feather grass,
Lessing's and hairy's grass. Chestnut + clay outcrops

106 | Plain. Grass-cereal grass-wormwood (euphorbia Segirrovskiy, yarrow small-flowered,
Russian bedstraw, sandy immortelle, grasshoppers: sandy, hairy, Becker's fescue, brittle
wheatgrass, wormwood: Austrian. Chestnut + clay outcrops

107 |Plains and bumpy sands. Breadbasket-cereal with a predominance of comb-shaped
breadbasket. Chestnut + clay outcrops

108 | Plains and bumpy sands. Tyrsocereal- meadowsweet. Chestnut + clay outcrops

109 | Plains and bumpy sands. Varietal-cereal, with a predominance of John's feather grass,
Lessing's and hairy's grass. Chestnut + dense rock outcrops

110 | Plain. Grass-cereal grass-wormwood (euphorbia Segirrovskiy, yarrow small-flowered,
Russian bedstraw, sandy immortelle, grasshoppers: sandy, hairy, Becker's fescue, brittle
wheatgrass, wormwood: Austrian. Chestnut + dense rock outcrops

111 | Plains and bumpy sands. Breadbasket-cereal with a predominance of comb-shaped
breadbasket. Chestnut + dense rock outcrops

112 | Plains, lowlands and river valleys. Wormwood, with a predominance of gray wormwood,
Lerch and Austrian. Chestnut + dense rock outcrops

113 | Plains and bumpy sands. Varietal-cereal, with a predominance of John's feather grass,
Lessing's and hairy's grass. Meadow chestnut

114 | Plain. Grass-cereal grass-wormwood (euphorbia Segirrovskiy, yarrow small-flowered,

Russian bedstraw, sandy immortelle, grasshoppers: sandy, hairy, Becker's fescue, brittle
wheatgrass, wormwood: Austrian. Meadow chestnut

Table continuation

1

2

115

Plains,bumpy sands and lowlands. Tyrsovo-cereal with a predominance of tipchak and
Becker's oatmeal. Meadow chestnut
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116 |Lowlands and river valleys. Shrub- cereal grass-mixed grass with a predominance of
caragana meadowsweet. Meadow chestnut

117 |Lowlands and river valleys. Cereal-mixed grass with a predominance of wheatgrass and
rumps, sometimes of the vostrets. Meadow chestnut

118 |Lowlands and river valleys. Akmamykty-lebedovaya with predominance of kermek and
akmamyk. Meadow chestnut

119 | Plain. Ephemeral, with a predominance of bluegrass, bulbous, volosnets. Meadow chestnut
120 | Plain. Steppe grass-cereal grass sometimes with wormwood. Meadow chestnut

121 |Plains and bumpy sands. Tyrsocereal- meadowsweet. Meadow chestnut

122 | Plains, lowlands and river valleys. Wormwood, with a predominance of gray wormwood,
Lerch and Austrian. Meadow chestnut

123 | Plains and lowlands. Mixed wormwood, with a predominance of black wormwood (low-
flowered). Meadow chestnut

124 | Lowlands. Wormwood pasture with a predominance of solyanka and quinoa. Meadow
chestnut

125 | Plains,bumpy sands and lowlands. Thyrsa-cereal with a predominance of tipchak and
Becker's oatmeal. Meadow chestnut

126 | Plains, lowlands and river valleys. Varietal-cereal, with a predominance of John's feather
grass, Lessing's and hairy's grass. Meadow chestnut

127 | Plains, lowlands and river valleys. Feather-chiycereal-mixed grass with a predominance of
volosnets, vostretsa and chiya. Meadow chestnut

128 | Plains and lowlands. Mixed wormwood, with a predominance of black wormwood (low-
flowered). Meadow chestnut

129 |Lowlands. Sandy-feather and cereal grassy with a predominance of motley grasses and
milkweed. Meadow chestnut

Rare natural complexes and unique natural objects, which serve as a refuge for
many species of plants and animals, have been preserved in the studied territory.
Peculiar natural complexes and unique natural objects, as well as rich recreational
potential make it possible to allocate a large number of natural heritage sites within
the territory of the district. The following natural complexes and unique natural
objects are found on the surveyed territories:

1. Accuma tract (Landscape reserve). It has the status of regional significance. It
is located in the extreme south of the Chingirlau district and covers an area of 7.5
thousand hectares. The nature reserve includes the Accuma sand massif, Kindykty,
Segizsay and Karatal tracts. The Karatal tract is located on the territory of the
Karatyubinsky district. The sandy massif'is located near the confluence of the rivers
Kuagash and Karasu (Petrenko, et al., 2001).

Accumulations in landscape terms are the ancient delta sandy plain of the
Kaldygaity River, which in the Quaternary period was full-flowing and flowing into
the ancient sea, deposited its delta. The relief of the sandy massif is dominated by
bumpy sands, with hollows of blowing. The central part of the massif is occupied
by loose dune-bumpy sands almost devoid of vegetation, only in places in separate
hollows of blowing there are tree and shrub thickets. The margins of the bumpy
sands are anchored by herbaceous, shrubby and woody vegetation dominated
by sandy wormwood, Colchian sedge, Cossack juniper, meadowsweet and other
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psammophytes. Birch, aspen, willow, sand mounds are occupied by broom, juzgun
and karagana grow in the hollows of the vyduvaniya. The valley of the Kaldygaity
river is occupied by meadow-grass-tree-shrub plant communities on meadow-
swamp, meadow-swamp, meadow-chestnut alluvial soils. Plant groupings are
arranged here in strips: reed-shrubby ones are replaced on the terrace by plots of
grass-grass meadows and thickets of birch and aspen.

The Kindykty and Karatal tracts are woodlands. Located in swampy depressions
of the estuary type. They are the refuge of many rare plant species, including dremlik,
belozor, pellia, drepanocladus, primrose, mnium and others found only here. In
the western part of the reserve, in the ravines of Sezizsai, bayrachny birch-aspen
fishing lines with various grass and shrub associations grow. The territory of the
reserve has a significant biological diversity, 243 plant species are registered here,
of which 56 species are listed in the Red Book of Kazakhstan and recommended
for inclusion in the list of rare and endangered species of the region (Petrenko, et
al., 1998).

The animal world of Accumulators is distinguished by a mixture of forest.
meadow and steppe species. It is home to about 100 species, including 60 species
of birds, 20 species of mammals, 7 species of reptiles and fish, and 3 species of
terrestrial and aquatic (Debelo, et al., 1999). On the territory of the reserve there are
areas of the giant blind, listed in the Red Book of Kazakhstan.

In the future, there is a project to increase the area of the reserve at the expense
of the nearby territories of the Bayanas tract and reorganize it into a landscape
reserve of republican significance.

2. Karaagash tract (State reproductive hunting farm). Organized in 1971. The
area of the hunting farm is 17.7 thousand hectares. The hunting farm occupies the
territory of sandy massifs in the upper reaches of the Buldurty River. It includes the
Karaagash tract, and part of the Bigula sandy massif, within the northern part of the
sandy plain of the Pre-Syrtov ledge. Dry-steppe bumpy, fixed and loose sands were
formed here. They are found among dark chestnut and chestnut zonal soils and
represent ancient week formations processed by the wind (Petrenko, et al., 1998).
To the south of the sandy massif there is an estuary-type depression, irrigated by
springs with woody and shrubby vegetation. On the left bank of the Buldurty River,
dune-bumpy sands have been preserved, forming a kind of group of tracts (Fig. 3).

The relief of the sandy massifis dominated by mounds with hollows of blowing.
The relative height of individual mounds reaches 8 meters or more. Along the
outskirts, the relief is hollow-hilly, with small inter-hilly depressions. In the center,
the mounds are higher, have scanty vegetation cover, in places the mounds and
their slopes are occupied by thickets of willow and caragana covered with sand.
In the hollows of the blowing, Colchian sedge grows, and in deeper places there
are birch-shrub associations and thickets of reeds. Closer to the outskirts, the sands
become more fixed - srednebugristye. The mounds are occupied by Cossack juniper
and leafless juzgun. The hollows of the blowing are occupied by forest spikes
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overgrown with aspen, birch, rosemary-leaved willow, buckthorn. The vegetation
cover on the outskirts of the sandy massif becomes thicker, the projective cover is on
average 30% and is represented by sand-wormwood-psammophytic communities,
in the species composition of which sandy wormwood, giant volsenets, milkweed,
chondrilla, sedge, desert granary, etc. predominate.

In the estuary-type lowlands there is a forest area, which consists of birch-
aspen woody vegetation, in the undergrowth - from shrub communities (willow,
rosehip, honeysuckle, buckthorn, etc.), and the subspecies - from a meadow grass
association.

The various grasses are represented by the following species: labaznik,
krovohlebka, cypress, perlovnik, krestovnik, osot, bedstraw tenacious, sedge
and reed grow in the swampy areas. 138 plant species have been recorded on the
territory of the farm, among which northern forest species dominate and 15% are
inhabitants of the sands and adjacent steppe areas.

Sarkyram reservoir in the Karaagash tract Toryatbas hill

e

Mount Kyzemshek . The vegetation cover of the area

Figure 3 - Natural complexes and unique natural objects of the area

The fauna of the farm, due to its relatively small area, is not rich. About 20
species of mammals, about 50 steppes and dendrophilous bird species, 6 species
of reptiles, as well as 5-6 species of fish have been recorded on the territory of the
farm. Among the animals are rare and endangered species — the giant blind man, the
belladonna crane, the steppe eagle, the eagle owl, the flutter, bustard, etc., listed in
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the Red Book of Kazakhstan and recommended for inclusion in the list of rare and
endangered species of the fauna of the region.

The rich landscape and biological diversity of the hunting economy dictates the
need to organize a state integrated nature reserve here.

3. Sorkol tract (meadow-salt marsh complex). On the gently sloping shores of
the steppe lake, a kind of meadow vegetation was formed with marsh whiteflower
and long-stemmed primrose. These plant species grow in moist places, and their
main habitat is in the northern forest areas. In our region, both of these plant species
have been recorded in only two places, so it is extremely important to preserve their
habitats. The lake is located 3.5 km northeast of the village of Sorkol of the same
name. The area is about 750 ra, the territory of Almaznensky rural district. The type
of monument is botanical.

4. Kindykty tract. The tract is located in a vast depression, where spring hollow
waters drain and atmospheric precipitation is filtered from adjacent sandy areas.
The tract consists of three groves separated from each other by meadows, the area
of which is from 3 to 5 hectares. Peat-bog soils with a hummocky surface are
formed here. The vegetation cover is represented by sedge, swamp fern, there are
individual specimens of aspen and vetla. In the undergrowth - viburnum, brittle
joster, hawthorn, rosehip. Trees and shrubs are entwined with hops. The forest areas
are surrounded by meadow grass associations and separated by thickets of willows,
the width of which varies from 20 to 30 meters or more. Ash willow dominates
among the shrubs, it is mixed with blackthorn, razmarinolistnaya willow, krastnotal,
etc. Of the herbaceous plants, there are marsh podmerennik, high zyuznik, etc.

The Kindykty tract is located near the abandoned Kindykty village north of
the Uralsk-Aktobe highway. The area is about 100 hectares, the territory of
Almaznensky rural district. The type of monument is botanical (forest).

5. Thickets of Cossack juniper in the Accuma tract. Cossack juniper is found in
the sandy masives of the left bank of the Ural River. This creeping tree belongs to
the cypress family and is an excellent sand anchor. Its huge star-like thickets and
fluffy, well-tamed shoots, like caps, tightly cover the tops and slopes of the dunes,
reliably protecting them from weathering. Juniper thickets cover the western and
southern parts of the Accuma sandy massif closer to the floodplain of the Kuagash
River. The area is about 25 hectares, the territory of the Chingirlau forestry. The
type of monument is botanical.

6. Thickets of Cossack juniper in the Karaagash tract. This is the second sandy
massif in the West Kazakhstan region, where this relict species is found. Thickets
of Cossack juniper grow in the western part of the sandy massif and create a kind
of "cap" on the mounds. The diameter of the trees reaches 30-35 meters or more.
The plant has a rare biological feature: its branches are creeping and rooting, which
is very important for securing the sands from scattering. Cossack juniper covers the
western edge of the Karaagash sandy massif. Its area is 75 hectares, the territory of
the Chingirlau forestry. The type of monument is botanical.
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7. Forest cottage Karaagash. On the slopes of the gently anchored sands adjacent
to the birch forest, a community of high damask and sandy cumin has formed,
which perfectly coexist with each other. The habitat of these plants is different, but
a plant community of mixed habitat has been formed on this site, which provides
a clear example of the coexistence of plants of sandy massifs (cimin) and swampy
or wooded places (devyasil). Both plants are medicinal, which are used for various
diseases. The site is located 3 km northeast of the village of Aksuat. The area is
about 5 hectares, the territory of the Chingirlau forestry. The type of monument is
botanical.

8. Bigula Sands. On the northern fixed part of the Bigula sandy massifin the form
of "islands" there are significant areas of grass steppes. In these steppes, feathery
feather grass mainly prevails. During the flowering period and the beginning
of fruiting of this feather grass, the steppe acquires a silvery hue. The steppe,
illuminated by the sun, seems to be covered with a thin layer of freshly fallen
snow. From the wind, the silvery feathers of the feather grass sway like waves, and
the steppe seems like a sea. This is a variant of the feather-grass pisammophytic
steppes. A fragment of these steppe areas should be allocated 3 km north of the
abandoned village of Karakala. The area is 25 hectares. The type of monument is
landscape-botanical.

9. Segizsay tract (birch-aspen stakes). The western slope of the valley of the
river Kuagash is dissected by eight deep gullies, which are part of the named tract.
The length of the beams ranges from about 3 to 5 kilometers or more, the width is
up to 200 m, and their depth from the mouth to the mouth gradually deepens, and
reaches 10 m. In seven of them, birch-aspen bayrach forests have been preserved
from the mouth to the sources. Lower places are occupied by birch with sedge in
the herbage. Higher up the slopes, aspen prevails with an abundant shrub layer
of meadowsweet, low badamsh, joster, broom, steppe cherry, honeysuckle, bird
cherry. In the upper reaches, with a decrease in the depth of the beams to 3-4 m,
the trees disappear. Instead of them, thickets of steppe shrubs with a powerfully
developed meadow-steppe herbage appear. Closer to the mouth along the bottoms
of the beams, birch thickets develop better and reach 9-10 m in height, and 12-14
cm in diameter. Along with birch trees, shrubs are also found, these are rosehip,
Caspian willow, blackberry, etc. Of the herbaceous plants, sedge groupings with a
combination of horsetail and licorice dominate. Previously, a forest apple tree was
marked here.

The slopes of the beams are occupied by grass-grass steppes with polynopesan-
milkweed plant communities on fixed sands. In places, there are meadowsweet-
broom thickets. On the inter-girder upland areas, feather-grass-milkweed
associations with an admixture of psammophytic plants on fixed sandy soils
predominate.

Bayrachny forests suffer from forest fires and deforestation almost every year.
Despite such a severe anthropogenic impact, the renewal of birch and aspen is
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satisfactory. The tract is located 0.5 km south of Lebedevka village on the right
bank of the Kuagash River, one of the sources of the Kaldygaity River. The area of
800 hectares, the territory of Almaznensky rural district. The type of monument is
landscape-botanical.

10. Kuagash tract (birch-aspen stakes). Tree and shrub thickets in the floodplain
of the Kuagash River are distributed by belts. Near the riverbed there are willows
with thickets of reeds, the height of which is more than 2 meters. Then there is a
small strip of grass meadows, alternating with birch and aspen. Of the herbaceous
plants, blackberries and horsetail alternately dominate. Shrubby thickets are
represented here by the usual rosehip, towolga, viburnum and buckthorn. Closer
to the sands, the floodplain forest is thinning, only individual birches come close
to the dunes. The local population collects blackberry fruits, which usually bear
fruit abundantly in these places. The coastal forests are located on the left bank of
the Kuagash River opposite the Lebedevka village and border the Accuma sandy
massif on the western side. The area is about 300 hectares, the territory of the
Chingirlau forestry. The type of monument is landscape-botanical.

11. Steppe section "Shybyndy". The mountain with the local name "Shybyndy" is
located in the extreme east of the region. The absolute height of 273 m is the highest
point of the West Kazakhstan region. The terrain is composed of Cretaceous rocks
and is a continuation of the ridges of the Poduralsky plateau. Preserved grassland
steppes on dark chestnut carbonate soils cover the relatively gentle slopes of the
watershed massif separating the Shyngyrlau River and the Shybyndy River. On the
northern slopes of the massif and inter-elevated shrubs are found: karagana, laxative
joster, rosehip, etc. Flocks of pink starlings feeding on locusts were observed in the
vicinity of the hill.

The Shybyndinsky feather steppe site is located 11 km away. north of the
abandoned village of Otradnoye. The area is about 400 hectares. the territory of the
Akshat rural district. The type of monument is landscape-botanical.

12. Upper Utva steppe. 1t is located in the subzone of the kovyl steppes (Fig. 3).
The terrain of the site is flat, eroded by small beams. To the south of the site is the
source of the Shyngyrlau river, the channel of which is in the form of a narrow steep
ravine, first directed in a southerly direction, and then acquires a north-westerly
direction. The vegetation cover of the upland areas consists of grass-type-grass-
grass associations on dark chestnut carbonate soils. In depressions and gullies,
vegetation is represented by grass-shrub communities on meadow-chestnut soils,
where thickets of common carrot, common mallow and other plants predominate,
Tatar honeysuckle from shrubs, and single specimens of wild apple trees are also
found.

According to V.V. Ivanov, the Upper Utva grass steppe is dominated by Lessing
grass, feathery and hairy grass (Ivanov, 1958). On this site at the time of visits,
due to the wet summer, the feather beds were in a satisfactory condition, where
the projective coverage is on average 80-90%. As a result of steppe fires, sod
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is completely absent. The total area with surrounding plots is about 3 thousand
hectares.

The Verkhne-Utvinsky steppe site was allocated in 1998 by the staff of the
Steppe Institute of the Ural Branch of the Russian Academy of Sciences (Chibilev,
1999). It is proposed to organize a specially protected object here to preserve areas
of virgin Tipchak-kovyl steppes. The steppe site is located 7-8 km northwest of
the village of Otradnoye. The area of 400 hectares, the territory of the Akshat rural
district. The type of monument is landscape-botanical.

13. Upper Utva chalk mountains. They are located within the Poduralsky plateau
(Fig. 3). Absolute heights are 200-250 meters. The surface of the hill is composed
of Upper Cretaceous deposits, in which fossilized remains of marine animals are
found. The terrain is steep-hilly with chalk remnants.

The soil and vegetation cover is represented by tipchak-kovylny steppes on dark
chestnut normal soils, in places there are kovylno-tipchak communities on dark
chestnut strongly saline soils. In depressions and gullies, vegetation consists of
variegated shrub associations on meadow-chestnut soils. Cretaceous endemics with
rare and endangered species grow on Cretaceous outcrops.

In order to preserve biological and landscape diversity and as a geomorphological
object, the chalk hills at the source of the Shyngyrlau River are included in the list
of natural objects of national and international significance by the decree of the
Government of the Republic of Kazakhstan (On approval of the list of geological,
geomorphological and hydrogeological objects of the state natural reserve fund of
republican and international significance, the Rules for their limited economic use
in specially protected natural areas, as well as the list of subsoil areas of special
environmental, scientific, cultural and other value classified as specially protected
natural areas of republican significance, 2010).

The area of the chalk hills is about 50-70 hectares; they are located within
the territory of the Akshat rural district. The type of monument is landscape-
geomorphological.

14. Chalk mountains in the upper reaches of the Kaldygaity river. The chalk hills
are located in the southeastern part of the Chingirlau district within the Poduralsky
plateau. The terrain is steep-hilly with low chalk outcrops with absolute heights of
190-200 m. The slopes are cut by ravines and gullies, among which the Kaldygaity
River originates. In some places there are chalk hills with relative heights of up to
20 m or more.

The soil and vegetation cover is dominated by tipchak-grass communities
on dark chestnut sandy loam soils, with a projective coverage of up to 70-80%.
Calcifytic vegetation is widespread on the Cretaceous outcrops, among which there
are Cretaceous endemics and Rare species of flora.

Inorder to preserve biological and landscape diversity, and as a geomorphological
object, the chalk hills at the source of the Shyngyrlau River are included in the list
of natural objects of national and international significance by the decree of the
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Government of the Republic of Kazakhstan (On approval of the list of geological,
geomorphological and hydrogeological objects of the state natural reserve fund of
republican and international significance, the Rules for their limited economic use
in specially protected natural areas, as well as the list of subsoil areas of special
environmental, scientific, cultural and other value classified as specially protected
natural areas of republican significance, 2010).

The area of the chalk hills is about 50-70 hectares; they are located within the
territory of the Almaznensky rural district. The type of monument is landscape-
geomorphological.

15. Chalk mountains in the upper reaches of the Buldurty river. The sites with
chalk elevations are located on the southwestern slope of the Poduralsky plateau at
the junction with the Pre-Syrtic ledge. The relief is undulating and hilly with small
chalk hills with absolute heights of 100-150 m. The relative height of the chalk hills
is 3-5 m; they are covered with semi-fixed sands. The Karaagash sands are closely
adjacent to the chalk hills. In places, springs with clean fresh waters beat from the
chalk strata, which give rise to the Buldurty River.

The soil and vegetation cover is represented by feather-tip associations on
chestnut sandy loam soil. In lower, more humid places, there are grass-grass plant
communities with a projective coverage of up to 100%.

In order to preserve biological and landscape diversity and as a geomorphological
object, the chalk hills at the source of the Shyngyrlau River are included in the list
of natural objects of national and international significance by the decree of the
Government of the Republic of Kazakhstan (On approval of the list of geological,
geomorphological and hydrogeological objects of the state natural reserve fund of
republican and international significance, the Rules for their limited economic use
in specially protected natural areas, as well as the list of subsoil areas of special
environmental, scientific, cultural and other value classified as specially protected
natural areas of republican significance, 2010).

The area of the chalk hills is about 20-30 hectares; they are located within
the territory of the Karaagash rural district. The type of monument is landscape-
geomorphological.

16. The mountains of Kyzemshek. Isolated tent outliers were formed under the
influence of water and wind erosion (Fig. 3). The name of the tract is given by the
shape of the outliers, resembling a maiden's breast from a distance. The absolute
height of the remains is about 200 m; the relative height is 25-30 meters. The slopes
of the mountains are cut by gullies, almost vertically going from top to bottom.
This is the result of the activity of modern water erosion processes that destroy the
slopes of the outliers. Cretaceous endemics grow on the slopes of hills and on their
surfaces. The soil and vegetation cover is dominated by tipchak-kovyl communities
on chestnut carbonate soils with an admixture of white-wormwood groupings. The
hills are located on the right bank of the Shyngyrlau River, 2 km from the village
of Kyzemshek. The area is about 20 hectares, the territory of the Karagash rural
district. The type of monument is landscape-geomorphological.
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17. Almaztau Mountain. It is located in the extreme east of the district, at the
junction with the Aktobe region within the Ural plateau. The mountain stands out
from afar in the form of a cretaceous remnant, the slopes of which are more gentle,
cut by decays. The surface is composed of Upper Cretaceous deposits, there are
outcrops of writing chalk, marl, etc. The absolute height is 230 meters. Relative
height - reaches 25-30 m. In the vicinity and on the slopes of the mountain, the soil
and vegetation cover is dominated by grass and grass-grass steppes on chestnut
soils. The lowered areas and decays are occupied by grass-shrub communities on
meadow-chestnut soils. The vegetation of the Cretaceous outcrops is represented
by calcefites, among which there are rare and endangered species.

In order to preserve biological and landscape diversity and as a geomorphological
object, the Almaztau chalk hill is included in the list of natural objects of national
and international significance by the decree of the Government of the Republic
of Kazakhstan (On approval of the list of geological, geomorphological and
hydrogeological objects of the state natural reserve fund of republican and
international significance, the Rules for their limited economic use in specially
protected natural areas, as well as the list of subsoil areas of special environmental,
scientific, cultural and other value classified as specially protected natural areas of
republican significance, 2010).

The area of the chalk hill is about 10 hectares; itis located within the territory of the
Almaznensky rural district. The type of monument is landscape-geomorphological.

18. Toryatbasy Mountain. The Cretaceous outlier belongs to the system of the
southwestern spurs of the Poduralsky plateau and its slopes close to the valley
of the Shyngyrlau River (Fig. 3). The surface is composed of Upper Cretaceous
sediments, in which fossilized remains of marine animals of the Cretaceous period
are found. The absolute height of the mountain is 211 m. Submitted by A.Z.
Petrenko on this mountain in the decays along the gentle slopes of the mountain,
thickets of small-flowered honeysuckle were found. This is the only location of this
species in Western Kazakhstan. Toryatbasy is a refuge for endemic and endangered
plant species, and also has aesthetic value. The mountain is located 5 km north of
the village of Marxism. In order to preserve biological and landscape diversity, it is
proposed to include the city of Toryatbasy in the structure of the organized Mirgorod
State landscape-biosphere desert-steppe Reserve. The area of the protected object
is 10 hectares; it is located within the territory of Aktau rural district. The type of
monument is landscape-geomorphological.

19. Pine crops in the Accuma tract. Pine plantations were planted in the northern
part of the Accuma sandy massif in the late 80s and early 90s of the last century.
Currently, they have taken root well, and settled in the hollows of blowing, which
create a natural stand of trees. The height of the stand is low, on average reaches
up to 2 meters or more. Self-seeding of pine is observed, as evidenced by young
shoots. The area of pine plantations is 10-15 ha on the territory of the Chingirlau
forestry. The type of monument is forest-cultural.
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20. Forest plantations in the valley of the river Kuagash. In the 50s of the last
century, an ordinary bird cherry was planted on a small section of the valley of
the Kuagash River. It has taken root well and settled along the left bank of the
Kuagash River, forming natural thickets with a length of almost 1 km, the width
of the thickets ranges from 10 to 25 m, the tree bears fruit perfectly. The thickets
of bird cherry are located on the left bank of the Kuagash River, slightly above the
village of Lebedevka. The area is about 2 hectares, the territory of the Chingirlau
forestry. The type of monument is forest-cultural.

21. The spring of Sarkyram. Powerful spring pure fresh waters gush from the
chalk layer of the Pre-Syrtovy ledge and are the sources of the Buldurty River (Fig.
3). Flowing down, spring waters are collected in an artificial lake with a diameter of
about 50 m. From the Cretaceous rocks, the color of the water in the lake becomes
turquoise-blue. Flowing out of the artificial lake, the Buldurty River originates. The
spring is located 5 km northeast of the village of Aksuat. The area of 0.25 hectares,
the territory of the Chingirlau forestry Type of monument - hydrological.

22. The origins of the Shyngyrlau river. Prolonged processing of the slopes of
the Cretaceous Poduralsky plateau by water erosion led to the exposure of aquifers
and the formation of springs. Often springs are the sources of rivers and streams.
Water erosion contributed to the formation of a canyon-like relief at the source of
the Shyngyrlau River. Under the influence of anthropogenic pressure, this unique
piece of nature may change or disappear. Therefore, environmentalists raise the
question of the need to give it the status of a specially protected object. The springs
are located 1 km north of the village of Otradnoye. The area is about 1 ha, the
territory of the Akshat rural district. The type of monument is hydrological.

23. Lake Sulukol. 1t is located in the southwestern part of the Poduralsky plateau,
near the village of Sulukol. The lake has an elongated shape, with a diameter of
about 3 km. The northern and western shores are composed of chalk deposits, and
the southern and eastern shores of the lake are closely approached by a bumpy-
sandy massif. The shores are cut by small ravines, which are filled with meltwater in
the spring, and dry up by midsummer. The length of the coastline is approximately
more than 10 km; the depth ranges up to 2.5 m. The lake water is fresh, transparent,
the bottom is muddy.

The shallow coastal part is occupied by thickets of reeds, reeds, cattails, as well
as aquatic and marsh plants. Such as umbrella susak, curly rdest, etc. The vegetation
of the shores is mainly represented by psammophytic and steppe species.

The ornithological fauna of Lake Sulukol was described by the scientist
(Zarudny, 1888), who visited the lake at the end of May 1881. According to his
observation, up to a thousand different species of birds swam on the lake. Currently,
the lake is rich in various species of birds. At the time of the visit, hundreds of
individuals of swans, terns, cormorants, gulls and other bird species were noted.
The lake area is about 900 hectares, the territory of the Akshat rural district. The
type of monument is hydrological.
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Conclusions

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

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

- as a result of our research, a simple and at the same time practically accessible
to a wide audience of GIS users methodology for compiling a digital soil map using
the ArcGIS software product has been developed. To make a map, you can use any
scanned cartographic basics, photo plans, and, if available, other raster materials.

- the territory has preserved rare natural complexes in the steppe expanses,
which serve as a refuge for many species of plants and animals. The territory is
significant as a natural forage land since the plants growing on pastures are diverse
in their forage properties and seasonality of use, these plant communities allow for
high nutritional value feed almost throughout the year.

- environmental protection measures carried out in the study area are scattered,
because the existing services are each engaged in their own functions.

- at the same time, excellent steppe and meadow natural complexes are
increasingly used by humans for economic purposes, serve for grazing livestock, a
place for harvesting wood, berries and mushrooms, hay, and are used for recreation.

- the work will continue to determine the importance of ecosystems for
biodiversity conservation based on the distribution of key animal and plant species
across ecosystems with the compilation of maps of the environmental significance
of ecosystems, integral environmental significance and the degree of disturbance
of ecosystems depending on anthropogenic activity and its impact on natural
complexes.

In general, in the studied territories of the Chingirlau district of the West
Kazakhstan region, the balance in natural complexes is not disturbed.
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