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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 ¥immulx 2oiivim akademusicol « KP ¥FA Xabapnapwl. I'eonocus
JICOHE MEXHUKANBIK ZbLIbIMOAP CepUsChly bLibiMU dHcypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyze KabulioaHeaHbiH
xabapnaiiovl. Byn unoexcmeny oapvicoinda Clarivate Analytics komnanuscol JHcypHAIObL
o0an api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmeipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yevlnaowvl. KP YFA Xabapnapwl. eonoeus scane mexHUKAIbIK 2blIbIMOAp Cepusicol
Emerging Sources Citation Index-xe enyi 0i30iy Kozamoacmulx ywin ey 03ekmi dcoue
6e0endi eeonocus JHcoHe MEXHUKABIK bLILIMOAP OOUbIHULA KOHMEHMKe A0an0blebiMbl30bl

6indipeoi.

HAH PK coobwaem, umo nayunvii ocypuan «Mseecmuss HAH PK. Cepusa zeonozuu u
MeXHUYecKux Hayky» ool npunsim 015 unoexcuposanus 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codepoicanue 8 3mom uHOEKCUPOBAHUU HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as OanvHeuuezo npUHAMUA
acypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u
the Arts & Humanities Citation Index. Web of Science npednazaem xauecmeo u enyoumy
KOHmeHnma O ucciedogamenell, asmopos, uzdameneli u yupedxcoeHuti. Bxmouenue
Hszeecmua HAH PK. Cepus ceonozuu u mexuuueckux Hayk 6 Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHOCHb K Hauboiee akmyaibHOMY U GIUANETbHOMY
KOHMEHMY NO 2e0102UU U MeXHUYeCKUM HAYKAM OISl Hauie2o coodujecmad.



Bac pegakrop

JK¥PBIHOB Mypar /KypbIHYIbI, XUMHS FBUIBIMAAPBIHBIH JOKTOpEL, mpodeccop, KP ¥FA
akagemuri, «Kasakcran PecryOnmukackl ¥ITTBHIK FUTBIM akanemusicel» PKbB-HiH mpesunenti, AK
«/1.B. Cokonbckuii aTbIHAAFEI OTHIH, KaTaJIN3 JKOHE IEKTPOXUMUS HHCTUTYTHIHBIHY» 0ac TUPEKTOPEI
(Anmarsr, Kazakcran) H =4

FpuibiMu xaTmibl

ABCA 1BIKOB BaxsiT Hapnk6aiiyJibl, TeXHHKa FBUIBIMIAPBIHBIH TOKTOPEL, podeccop, KP ¥YFA

JKayanThIXaTIIBICH], A.B. BeKTypoBaThIHAaF BIXUMUS FBUIBIMIaPEIMHCTUTY THI (AnMaTbl, Kazakcran) H=5
PegaknusaablK aJK a:

9BCAMETOB Mauic Kyasicyas! (6ac penakTtopablH opeIHOAcaphl), reoIorus-MHHEPaIoT st
FBUIBIMJIAPBIHBIH  TOKTOpHI, Tpodeccop, KP ¥YFA akagemuri, «Y.M. AxmencaduHa aTbIHAAFEI
THIPOTEOJIOTHS JKOHE T€0IKOJIOTHSI HHCTUTYTHIHBIHY AupekTopsl (AnmMarsl, Kazakcran) H =2

7KOJITAEB TIepoii XKoaraiiyiabl (6ac penakTopAblH OpbIHOAacapsl), TeoJoTrHs-MHHEPaIOTHs
FBUTBIMJIAPBIHEIH TOKTOPEL, Tpodeccop, K. 1. Carnaes THIHAAFbI 00T U FEUTBIMIAPHI HHCTUTY THIHBIH
nupexTopbl (Anmarel, Kazakcran) H=2

CHOY pumen, Ph.D, kayeiMpacteipbuiran mnpodeccop, HeOpacka yauBepcutetiHiH Cy
FBUIBIMJIAPHI 3epTXaHachIHbIH qupekTopsl (HeOpacka mrarsl, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, Taburu Tapux MypaxaibiHsig XKep Typais! FeutbiMaap OemiMinae
METPOJIOTUS JKOHE Iaijayibl Kazbanap KeH OpBIHIAphl CalachIHIArbl 3epTTEYNCpAiH JKeTeKIIici
(Jlonnon, Aurus) H = 37

NAH®UWJIOB Muxaua bopucoBuY, TeXHHMKAa FBUIBIMIAPBIHBIH  JOKTOpBl, HaHcu
yHUBepcuteTiHig npodeccops! (Hanen, ®panmms) H=15

HIEH Iun, Ph.D, KpiTaii reonorusiibik KOFAMBIHBIH Tay F€OJOTHICHI KOMUTETI TUPEKTOPBIHBIH
opbiHOacapsl, AMEpUKAaHABIK SKOHOMHKAJBIK TEONOrTap KaybIMAAcTHIFBIHBIH Mymieci (ITexkuw,
Kprrait) H = 25

OUIIEP Axcenb, Ph.D, JIpe3ncH TeXHUKAIBIK YHHBEPCHTCTIHIH KaybIMAACTHIPBLIFAH
npodeccopsi (Ipe3neH, bepaun) H=6

KOHTOPOBHY Auekceii IMUIbEBHY, I'€OJOTHA-MUHEPAIOTUS FHUIBIMIAPBIHBIH JIOKTOPBI,
npodeccop, PFA akagemuri, A.A. Tpodumyka aTelHIaFEl MyHali-Ira3 Te0JIOTUACHI JKoHE reoU3nKa
unctutyTsl (HoBocubupck, Peceit) H =19

AT'ABEKOB Baagumup EHokoBHY, XHMMHS FhUIBIMAAPBIHBIH HOKTOpH, bemapycs ¥TA
akanemuri, JKana Matepuangap XMMUSIChI HHCTUTYTBIHBIH KYpMeTTi qupektops! (MuHck, benapycs)
H=13

KATAJIUH Credan, Ph.D, [Ipe3neH TexXHUKaIBIK YHHBEPCHTETIHIH KaybIMAACTBIPBUIFAH
npodeccops ([pesznen, bepaun) H = 20

CEUTMYPATOBA Jneonopa FOcynoBHa, reoorus-MUHEPATOTUs FhIIIBIMAAPBIHBIH JOKTOPEI,
npodeccop, KP ¥FA koppecnongent-myieci, K.M. CarnaeB arbinmarbl [€070Tusl FBUIBIMAAPEI
HHCTHTYTHI 3€pTXaHaChIHBIH MeHrepyiuici (Anamarsl, Kazakcran) H=11

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

®PATTHUHMU Iaono, Ph.D, buxokk Munan yHUBEpPCUTETI KaybIMIACTBHIPbUIFaH HIpodeccopbl
(Munan, Uranus) H =28
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I'naBHbIii perakTop

KYPHUHOB Mypar KypuHoBHUY, TOKTOp XUMUYECKHUX HayK, mpodeccop, akagemuxk HAH PK,
npesunent POO «HarnponansHoit akagemun Hayk PecriyOnuku Kazaxcran», reHepabHbIi TUPEKTOP
AO «MHcTuTyT TOIUMBA, KaTanu3a U a1ekrpoxumud uM. [1.B. Coxombckoro» (Ammarsr, Kazaxcran)
H=4

YueHHbIi cekpeTapb

ABCA/IBIKOB BbaxbiT HapukfaeBu4, JOKTOp TEXHHYECKUX HAYK, TPO(eccop, OTBETCTBEHHBIH

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

ABCAMETOB Mauc KyabicoBu4, (3aMeCTHTEINb ITTABHOTO PEAAKTOPA), TOKTOP I€0JIOTOMHHE-
panornueckux Hayk, mpodeccop, axagemuk HAH PK, mupexrop HMHcruTyTa Tmaporeosoruu u
reoskosoruu uM. ¥Y.M. Axmencaduna (Anmarsl, Kazaxcran) H = 2

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

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

3EJBTMAH Peiimap, Ph.D, pykoBomurtenb uccienoBaHuii B 00JacTH IMETPOJOTHU U
MECTOPOXK/ICHUH TTOJE3HBIX HCKOmaeMbIX B Otmene Hayk o 3emie My3est eCTeCTBEHHOH HCTOPHH
(Jlonnon, Aurus) H =37

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

HIEH IMun, Ph.D, 3amecrurens aupexropa Komurera mo ropHoit reomormn Kurtaiickoro
Te0JIOTHYECKOT0 00IIecTBa, WieH AMEPHUKAHCKOH acCONHMAINK SKOHOMHUYeckux reonoros (Ileknw,
Kurait) H = 25

OUIIEP Axceas, acconuupoBanHslii npodeccop, Ph.D, Texanueckuit yausepcuret Jlpesnen
(Apesnen, bepmun) H = 6

KOHTOPOBMUY Auekceii IMUILEBHY, TOKTOP I'E0JI0r0-MHHEPATOrMICCKUX HAyK, Tpodeccop,
akagemuk PAH, MHCTHTYT HedrerazoBoii reonorun u reopmsuku uM. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccus) H=19

ATI'ABEKOB Baagumup EHokoBHM4, 10OKTOp XuMHYecKHX Hayk, akagemuk HAH benapycu,
MOYETHBIN qupeKkTop MHCTUTYTa XMMUHU HOBBIX MaTepuaioB (Munck, benapycs) H =13

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

CEUTMYPATOBA Djeonopa IOcymoBHa, [OKTOp TIeO0lOrO-MHHEPAIOTHYECKUX —Hayk,
npodeccop, wieH-koppecnoneHT HAH PK, 3aBenyromas taboparopunt MIHCTHTyTa Te0IOTHYECKUX
Hayk uM. K.M. CarmaeBa (Anmarsl, Kazaxcran) H=11

CAI'MHTAEB Kamnaii, Ph.D, accouuupoBannsiii mpodeccop, HazapbaeB yHuBepcureT
(Hypcynran, Kazaxcran) H = 11

®OPATTHUHMU Iaoao, Ph.D, acconnuposanHblii npodeccop, Munanckuii yausepcuter bukokk
(Munan, Utamus) H = 28
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Editorial chief

ZHURINOV 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

ZHOLTAEY 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

PANFILOYV 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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©D.S. Akhmetova!”, K.M. Saginov!, Yeginbayeva A.Ye!, K.M. Arykbaeva!,
R.N.Kenzhebay?, 2024.
'L.N. Gumilyov Eurasian National University, Astana, Kazakhstan;
2Auezov South Kazakhstan State University, Astana, Kazakhstan.
E-mail: akhmetovadanaaa@mail.ru

ANALYSIS OF LANDSCAPE STRUCTURES OF THE TURKESTAN
REGION

Akhmetova D.S. — PhD doctoral student in the specialty “8D05213 — Geography” L.N. Gumilyov
Eurasian National University, Astana, Kazakhstan, E-mail: akhmetovadanaaa@mail.ru , https://orcid.
0rg/0009-0002-6885-4662;

Saginov K.M. — PhD in Pedagogy, Senior Lecturer, L.N. Gumilyov Eurasian National University,
Astana, Kazakhstan, E-mail: kairatsaginov@mail.ru , https://orcid.org/0000-0002-5349-2358;
Yeginbayeva A.Ye. — PhD in Geographical Sciences, Acting Associate Professor, L.N. Gumilyov
Eurasian National University, Astana, Kazakhstan, E-mail: aeginbaeva@mail.ru , https://orcid.
0rg/0000-0001-5520-9301;

Arykbaeva K.M. — Master of Geography, Senior Lecturer, L.N. Gumilyov Eurasian National
University, Astana, Kazakhstan, E-mail: kama.maksut@mail.ru , https://orcid.org/0000-0002-8772-
9499;

Kenzhebay R.N. — Candidate of Pedagogical Sciences, Associate Professor, South Kazakhstan State
University, Astana, Kazakhstan, E-mail: mega.rabiga@list.ru , https://orcid.org/0000-0003-1231-
6144.

Abstract. The article examines the features of the spatial-temporal organization
of the landscape structure in the Turkestan region, shaped by its geographical
location and geological development history. The study employed landscape-
geographical analysis, geomorphological studies, remote sensing (Landsat data),
and cartographic modeling methods using the ArcGIS platform. Natural complexes
were systematized based on morphological and genetic characteristics, and an
electronic landscape map was developed to represent their spatial and morphological
organization.

Plains landscapes were formed under the influence of denudation and
accumulation processes, with notable regions such as Kyzylkum and Muyunkum.
Mountain landscapes were categorized into alpine, forest-steppe, and semi-desert
ecosystems based on altitudinal zonation, and their roles within natural complexes
were identified. The study revealed the spatial dynamics and development patterns
of landscapes, providing a scientific foundation for effective natural resource
management and environmental planning.
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The created electronic landscape map can serve as a basis for further research into
the region’s natural complexes, their systematization, classification, and landscape
zoning. Additionally, it can be used to solve practical tasks such as assessing
the suitability of geosystems for specific types of environmental management,
developing recommendations for efficient land use planning, and addressing the
specific features of the region’s landscape structure..

Keywords: Turkestan region, landscape structure, GIS technologies, natural
complexes, ecological stability, landscape map.

OH.C. AxmeroBa'’, K.M. Carunos’, A.E. Erun6aena’, K.M. ApbixoaeBal,
P.H. Ken:xe6aii?, 2024.

UJI.H. T'ymunes ateiHaarsl Eypasus yITTHIK yHUBEpCUTETI, AcTana, KazakcraH;
M. OyesoB arbinaarsl OHTYCTiIK Ka3akcTan yHuBepcHTeTi,
IIemvkenT, Kazakcras.

E-mail: akhmetovadanaaa@mail.ru

TYPKICTAH OBJIBICHIHBIH JAHIIIA®TTHIK KYPHLIBIMBIH
TAJIAY

AxmetoBa JI.C. — PhD moxropant, «8D05213 — I'eorpadus», JI.H. I'ymunes areranarer Eypasus
YITTBIK yHUBepcuteTi, Acrana, Kaszakcran, E-mail: akhmetovadanaaa@mail.ru, https://orcid.
org/0009-0002-6885-4662;

CarunoB K.M. — Ilegaroruka feubiMaapeiHbH (PhD) moxropsl, ara oxerrymsi, JIL.H. I'ymunes
areiHgarel Eypasus ynTTeIK yHHBepcuTeTi, Acrana, Kazakcran E-mail: kairatsaginov@mail.ru,
https://orcid.org/0000-0002-5349-2358;

ErinbaeBa A.E. — ['eorpadus reutbiMaapseiable (PhD) mokTopsl, KaybIMAACTHIPBUTFAH MPOdeccop
m.a., JLH. I'ymunes areiamarel Eypasus ynTThIK yHHBepcuTeTi, ActraHa, Kasakcran, E-mail:
aeginbaeva@mail.ru, https://orcid.org/0000-0001-5520-9301;
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Annotanus. Makanana TypkicTad 0OJBICHIHBIH JIAHAMAD TTHIK KYPBUIBIMBIHBIH
reorpausUIBIK OPHBI MEH I'eOJIOTHSUTBIK JaMy TapUXBIHBIH dCepiHEH KalbINTacKaH
KEHICTIKTIK-YaKbITTBIK YHBIMAACThIPBLIYBIHBIH EPEKIICIIIKTePl KapacThIpbLiaibl.
3eprrey OapeichiHma JaHamadT-reorpa@usUIBIK Talaay, TeoMOP(OIOTHSIIBIK
3epTTeyinep, KambIKThiIkTaH 3o0HATay (Landsat nepekrepi) xoHe ArcGIS
aropMachkiHAa KapTorpadusiablk MoOAENbAey SAicTepl KonmaHbUIAbl. TaOuru
KemeHAep MOpPQOJIOTHSIBIK JKOHE TCHETHUKAIBIK epeKIIeNiKTepi OoMbIHIIA
KYHENeHiI, KeHICTIKTiK )KoHE MOP(OIOTUSUIIBIK YHBIMIACTHIPBUTYBIH CHIIATTANTHIH
ANEKTPOHBIK JTaH AT KapTackl d3ipieHi. XKa3bIKThIK JaH madTTap IeHyJamnus
YKOHE aKKYMYJISIIIHS ITPOIIECTEPi apKBITBI KATBINTACHIT, KbI3bTKyM MeH MOHBIHKYM
altMakTaphl epekmienceHmi. Taynplk mapamadTTap OWIKTIK Oenmueyiepi OOHbIHIIA

33


mailto:akhmetovadanaaa@mail.ru
mailto:akhmetovadanaaa@mail.ru
https://orcid.org/0009-0002-6885-4662
https://orcid.org/0009-0002-6885-4662
mailto:kairatsaginov@mail.ru
https://orcid.org/0000-0002-5349-2358
mailto:aeginbaeva@mail.ru
https://orcid.org/0000-0001-5520-9301
mailto:kama.maksut@mail.ru
https://orcid.org/0000-0002-8772-9499
https://orcid.org/0000-0002-8772-9499
mailto:mega.rabiga@list.ru
https://orcid.org/0000-0003-1231-6144

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

QNPBIIJIIK, OpPMAaHJbI-Aajla JKOHE IIeJIEHT SKOXKYHeNnepiHe >KIKTENil, OJapablH
TaOWUFH KeUIeHJEePAEri poji aHbIKTalAbl. 3epTTey HOTHXeCiHIe JaHamadTTapIbIH
KEHICTIKTIK JIMHAMHUKAChl MEH JaMy 3aHJbUIBIKTApPhl AHBIKTAJbIN, TaOUFaTThI
THiMAl Oackapy »oHe TaOWfH pecypcTapabl YTHIMIABI MaiianaHy OoMbIHINIA
FBUIBIMHA HETi3ep YCBIHBULNBL. KypacThIpbUIFaH 3JIEKTPOHIBIK JaHAMA(T
KapTachl aiiMakThIH TaOWFU KEIIEHAEPiH OJaH opi 3epTTeyre, JKyHheneyre »oHe
KJaccupuKanusiayra, CoHAan-aK JaHqmadTTapasl aydaHAacTeIpyFa Heri3 Oona
ananpl. CoHbIMEH Karap, Oy KapTa TeoXyHelepAiH SKONOTHSUIBIK Oackapyra
KapaMJIbUIBIFBIH Oaranay, ayMakThl THIMII YHBIMIACTBIPY OOMBIHIIA YCBIHBICTAp
a3iprey KoHE alMaKTHIH JIaHAMA(TTHIK KYPBUIBIMBIHBIH €pPEKIICTIKTepiH eCKEpY
YIIiH KOJIaHBUIATHIH KOJNIaHOATB MiHACTTEP Il MICTTyAe Mai1alaHblTybl MYMKIH.
Tyiiin ce3mep: Typkictan o0mbIchl, TaHMMA(PTTHIK KypbutbiM, GIS TtexHO-
JIOTHSAJIApBl, TAOUFH KEIIEHAED, YKOMOTHSUIBIK TYPAKTBUIBIK, JJaHAIIA(T KapTackl.
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AnHoTanus. B crarbe paccMmarpuBaroTcs 0COOEHHOCTH HPOCTPAHCTBEHHO-
BPEMEHHOH OpraHu3auyy JaHAmAaQTHOW CTPYKTyphl TypkecTaHCKOH o00iacTH,
c(hOpMHUPOBAHHOHN MMOJ BIUSHHEM €€ TreorpauuecKoro TOJOKEHUS W HCTOPUHU
Te0JIOTHUYECKOTO Pa3BUTHs. B mccienoBaHuy NprUMEHsUTMCH JaH madTHO-Teorpa-
¢duueckuii ananu3, reoMopoIOruIeCKIe HCCIEI0BaHMS, METOIBI AUCTAHUOHHOTO
30HaupoBaHus (HanHble Landsat) 1 kapTorpaguueckoe MOAETUPOBAHUE C HCIIONb-
3oBaHueM iatdopmbl ArcGIS. [IpupomHbie KOMIUIEKCH OBLITH CUCTEMaTH3UPOBaHBI
Ha OCHOBE MODP(OJIOTMUECKUX M T€HETUUECKUX XapaKTEePUCTHK, a TAaKXKe paspa-
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0oTaHa 3JEeKTpOHHAsA JaHAmMAa(THAS KapTa, OTpaXkalollas UX MPOCTPAHCTBECHHYIO
1 MopdoIorniecKyto opranuzanuio. PaBHunnble JanamadTel cHOpMHUPOBATHCH
MOJ BO3/EHCTBHEM IIPOLIECCOB ACHYAALNN U aKKyMYISLUH, P 3TOM BbIIEJICHBI
Takue KIo4eBble paiioHbl, kKak KeI3puikyM m MolibiHKyM. [opHBIe naHamadThI
ObUTM KJIacCU(HUUUPOBAHbI 1O BBICOTHOH MOSCHOCTH Ha aJbIMHCKHE, JIeco-
CTENHBIC M MOJYIYCTHIHHBIE SKOCHUCTEMBI, a TaKXe OIpeleiieHa HX pOib B
CTPYKTYpE MpPHUPOIHBIX KOMIUIEKCOB. B pesymerate uccienoBaHUsl BbISBICHBI
MPOCTPAHCTBEHHAs AWHAMHMKA M 3aKOHOMEPHOCTH Pa3BUTHS JIAaHAIIA(TOB, YTO
MO3BOJIWIO C(HOPMUPOBATH HAydHBIE OCHOBBI Uil 3(QEKTHBHOIO YNpaBICHUS
NPUPOJHBIMU  pecypcaMH M JKOJOTHYECKOro IuiaHupoBaHusd. Co3maHHas
3NEKTPOHHAS JIaHAAa(THAsT KapTa MOXET NOCTY>KUTh OCHOBOM [T JaJlbHEHIIETo
W3y4YEeHHUS IPUPOAHBIX KOMIIJIEKCOB PETHOHA, UX CUCTEMAaTH3aliH, KilacCU(UKauN
u 30HMpoBaHMs naHamadros. Kpome Toro, kapra MoxeT OBITH HCIIONB30BaHA
JUISL PELIeHUs] MPHUKJIAAHBIX 3a7ad, TAKMX KakK OLEHKa MPHUIOIHOCTH T€OCHUCTEM
IUI. KOHKPETHBIX BHUJOB TNPHPOAOIOJIB30BAHUS, pa3paboTKa pEeKOMEHIAIMH 10
3¢ PEeKTUBHON OpraHM3alMM TEPPUTOPHUH M Y4eT ocoOeHHOcTell naHamadTHON
CTPYKTYPBI pETHOHA.

KiroueBble caoBa: Typkecranckas oOnactb, maHamadTHas CTPYKTYpa,
I'MC-texHonornu, NpUPONHBIE KOMIUIEKCHI, JKOJOTMUYECKas YCTOWYUBOCTS,
na"amadTHAS KapTa.

Introduction

The study of the landscape structure of the Turkestan region is one of the key
directions in modern geographical science. Determining the spatial and temporal
organization of landscapes allows for the cartographic representation of the
differentiation and dynamics of natural complexes. These studies are essential
for identifying the influence of natural and anthropogenic factors, as well as for
planning ecological and economic activities effectively.

Within the framework of the geosystem concept in nature management, the
study areas are considered as interconnected and interdependent sets of geosystems
at different levels. In geographical research, the primary approach for identifying
natural complexes and geosystems is the landscape method, which enables the
analysis of landscapes based on their genetic and morphological features. This
approach, considering regional characteristics, plays a crucial role in ensuring
sustainable ecosystem development and maintaining ecological balance.

The Turkestan region is characterized by a variety of natural complexes and
landscapes; however, a comprehensive and in-depth study of the region’s landscape
structure has not yet been sufficiently conducted. It is necessary to integrate the
analysis of geomorphological and soil characteristics, hydrological conditions,
climatic influences, and anthropogenic impacts. The earliest geographical
descriptions of the region are found in the works of scholars such as P.P. Semenov
(Semenov, 1958), A.F. Humboldt (Humboldt, 1915), and L.S. Berg (Berg, 1977).
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However, there is a need to refine the understanding of the formation processes and
development patterns of natural complexes using modern methods.

Although previous studies have described the landscape genesis of the region,
the spatial distribution of landscapes and solutions to ecological challenges have
not been thoroughly explored. The increasing anthropogenic activity, growing
impact on natural complexes, and the need to maintain ecological balance make
this research particularly relevant. Considering these factors, it is crucial to
systematically study the landscape structure of the Turkestan region and develop
its electronic map.

The objective of this research is to conduct a comprehensive analysis of the
landscape structure of the Turkestan region and create an electronic landscape map
using modern GIS technologies. The study aims to identify the spatial organization
and development dynamics of natural complexes, ensure the stability of ecosystems,
and provide a foundation for effective management strategies.

Research Objectives:

- identify the spatial organization of landscapes and clarify their hierarchical
structure.

- determine the morphological structure of soil, vegetation cover, and landforms.

- analyze the influence of climatic, hydrological, and geological factors on the
formation and dynamics of landscapes.

- develop a landscape map and systematize natural complexes in digital format.

-study the impact of pollution processes and natural-climatic factors.

- analyze the dynamics of landscapes and develop recommendations for the
effective use of natural resources.

The research results will play an essential role in the efficient management
of the landscapes in the Turkestan region and ensuring ecological stability. The
electronic map will facilitate the systematization of natural complexes and support
decision-making aimed at effective landscape management. Additionally, the study
will reveal the formation patterns and dynamics of landscapes, providing valuable
insights for maintaining environmental sustainability.

The research findings can be applied in ecological and economic planning for
the Turkestan region. The electronic map, developed using modern geoinformation
technologies, will serve as a foundation for systematizing natural complexes and
making effective management decisions. Furthermore, the study will clarify the
formation processes and dynamics of landscapes, offering critical information to
ensure the stability of the natural environment.

Research Objects and Methods

The research focuses on the natural landscape systems of the Turkestan region.
This area is located in the mid-latitudes of Central Eurasia, covering the eastern
part of the Turan Plain and the western slopes of the Tian Shan Mountains. With a
total area of 117,280 km?, the Turkestan region is situated in southern Kazakhstan,
characterized by complex terrain and diverse landscape structures. The region has
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formed under the influence of various geological and geomorphological processes,
necessitating a detailed study of its natural complexes and their dynamics.

The landscapes of the region consist of low plains and plateaus intersected
by several mountain ranges. The plains include the Kyzylkum sands, Shardara
steppe, and Moyynkum desert, while the mountain systems are connected to the
western ranges of the Tian Shan. This complex structure requires a comprehensive
investigation of the spatial distribution of natural complexes, the formation patterns
of geosystems, and the ecological functions of landscapes.

Several scientific methods were employed to conduct a thorough analysis of the
region’s landscape structures, spatial organization, and dynamics. A wide range of
materials was used for landscape analysis and electronic mapping.

The key sources referenced include the works of Gvozdetsky (1961), Isachenko
(1965, 1980), and Nikolaev (1978). Topographic and thematic maps, as well as
physical-geographical and landscape maps of the region at a 1:500,000 scale, were
utilized. Remote sensing data from Landsat 5, Landsat 8, and Landsat 9 satellite
images, information from the Google Earth platform, a three-dimensional terrain
model, and data from available geospatial portals were collected and processed
using ArcGIS software (Figure 1).
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Figure 1 - Flowchart Geoinformation mapping of landscapes (Ozgeldinova, 2019), (Ozgeldinova,
2019)
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The comprehensive analysis of the collected materials allowed for identifying
the general patterns of the formation and spatial differentiation of the region’s
natural complexes, as well as determining the extent to which the studied issue
has been researched. Additionally, the study utilized data from field expeditionary
research conducted in the summer of 2023. During the fieldwork, 12 key site routes
were identified (Figure 2, Table 1) through the classification of natural landscapes
and the use of high-resolution satellite imagery from Landsat 9 for 2023.

Figure 2- Turkestan region key plot map

The methods aimed at determining the spatial and temporal organization of
geosystems enabled the study of differentiation within landscape structures and
their dynamics.

During field research, route surveys and work at key sites were conducted
to investigate and comprehensively describe the main components of natural
complexes and landscape-forming factors. Detailed analysis of the landscapes
was carried out, including the identification of morphological units within the
landscapes.
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Table 1- Directions of research on the key site of the Turkestan region
Ne | @ o Type of Numbers of | Coordinate Location
% 2z landscapes landashafts
g2 [T & [(Clan) on the map
|53 (Figure-3)
= w =
E |25
= 0%
1 |2 |3 4 5 6 7
1 Denudation 3 Koksaray village Otyrar district, 43.9
42°22'10" S km south-west of the
67°43'27"E village of Koksaray.
2 £ o Accumulative |10 Arys city 3.9 km south of the city
2E 42°30'17.80" S of Arys.
A Z 68°48'45.34" E
3 . Denudation 13 Zhuantobe 12 km south of the
% 44°42 '14.13" S village of Zhuantobe.
é 68°47'17.39"E
4 |5 |e - Accumulative |22 Taukent 22.7 km north-east of
g % 5 43°57'37.26" S the village of Taukent.
= [Qd 69°3 '46.77" E
5 & Tectonic 25 Aksu-Zhabagyly South-west of the
= denudation nature reserve Aksu-Zhabagyly nature
§ = 42°16'47.17" S reserve.
ESZ 70°27'19.55" E
= 373
o o
== E
6 = Tectonic 27 Aksu-Zhabagyly Aksu-Zhabagyly Nature
o8 denudation nature reserve Reserve is located on
g 3 8 42°18'25.70" S the territory of Tulkubas
S35 E 70°34'2.72" E district.
7 Tectonic 28 Aschysai 3.3 km south of the
= 2 |denudation 43°32'36.05" S village of Ashchysai.
o 8 & 68°54'4.00" E
512572
a |[.= O
SIE3F
8 g g Tectonic 30 Aktas 445 m north of the
= - 5 denudation 42°55'58.24" S village of Aktas.
S| 5% 70°1'8.62" E
E|:5%
o o =
> |3ES
9 o | Tectonic 32 Boraldai 862 km north of the
-g % denudation 42°47'41.24" S village of Boraldai.
ERZ 69°39 24.75" E
2 2 o
e g =
a3 8B
10 £ g Denudation 37a Shymkent Shymkent city, 9.39 km
£ 42°25'58.90" S north-east of the city
g & 69°42'53.48" E center.
=%
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11 £ g Accumulative |42 Karabulak village | 5.8 km south-east of the
g h= 42°32'4.20" S village of Karabulak.
3 & 69°42'38.07" E

12 - Accumulative |53 Shubarsu 4, km north-west of the
é 42°30'46.12" S village of Shubarsu.
55 69°22'28.03" E

Q

=

The landscape maps were developed using the ArcGIS software. Vector layers
of terrain elements, water systems, and vegetation cover were created to determine
the spatial distribution of natural complexes. Based on satellite imagery, boundaries
were refined, and territorial classification was conducted. In the ENVI software,
satellite images were decoded, and high-resolution data were analyzed, facilitating
cartographic work.

The coordinates ofkey sites were recorded using GPS tools. During field research,
the morphological description of landscapes, soil sampling, and systematic analysis
of natural complexes were carried out. A comparative geographical method was
used to compare the landscape structures of the Turkestan region with those of
other regions, identifying similarities and differences in geosystems.

Data analysis was conducted on the ArcGIS platform. The spatial distribution
patterns of natural complexes and the classification features of landscapes were
identified through statistical analysis. During the desk study, primary data were
processed and analyzed using statistical methods. The principles and methods
of landscape mapping correspond to the typological direction and systemized
according to the classification units proposed by N. Gvozdetsky, V. M. Chupakhin,
L.K. Veselova, G.V. and Geldyeva et al. (Landscape Map of the Kazakh SSR,
1978) and widely tested at the regional level in the laboratory of landscape science
of “Institute of Geography” LLP (Geldyeva, 1990; Geldyeva, 2001; Budnikova,
2006; Budnikova, 2007). It also takes into account the works of foreign scientists
in the field of landscape science (Blasczynski, 1997; Lausch, 2002; Souza, 2023;
Astashin, 2022; Lesnykh, 2022; Osipov, 2022); Li, 1993; Borg, 1999).

The research results are crucial for the effective management of the natural
complexes of the Turkestan region and the implementation of measures for the
ecological protection of landscapes. The spatial organization of landscapes and their
ecological functions contribute to the development of regional planning strategies,
the efficient use of natural resources, and the maintenance of ecological stability.

The electronic landscape map, created based on the collected data, provides a
comprehensive description of the structure of natural complexes and serves as a
foundation for their management.
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Results

The landscapes of the Turkestan region are distinguished by their complex
spatial-temporal organization, a result of the region’s geographical location and
geological development history. The research produced a 1:1,750,000-scale
landscape map, providing a comprehensive representation of the structure, genetic
connections, and spatial distribution of natural complexes (Figure 3, Table 2). The
study identified the primary landscape taxonomies in the region, classifying them
based on their morphological and geological characteristics.

As a result of the research, 59 distinct landscape contours were identified, each
providing specific information about the terrain, surface sediments, soil layer,
and vegetation cover of a particular area. Through typological associations and
structural-genetic classification, the landscapes were organized into a systematic
hierarchical framework. The hierarchical structure of the taxonomies shown on the
map offers a deeper understanding of the spatial and morphological features of
natural complexes.

The landscape systems are classified into classes, subclasses, types, and subtypes,
with each category characterized by its genesis and morphological features. The
identified landscape classes include plains and mountainous landscapes. Subclasses
consist of lowland-plains, upland-plains, foothills, low-mountain, mid-mountain,
and high-mountain landscapes. The types of landscapes encompass mountain
meadow, forest, forest-steppe, steppe, semi-desert, and desert landscapes. Subtypes
are further divided into northern and southern desert landscapes.

These landscapes, based on their genesis, are categorized into denudation,
accumulation, and significant river floodplain landscapes:

Denudation plains: Include gently undulating folded plains, hilly plains,
peneplain plains, and low and mid-mountain areas, along with 28 variations of
hilltop and ridge landscapes.

Accumulation plains: Comprise alluvial-deltaic, alluvial-proluvial, and acolian
plains, with 28 identified types.

Floodplain landscapes: Include three types—clay-sandy formations, sandy-clay
floodplains, and alluvial plains.

The developed map provides a detailed representation of the structure of each
landscape unit, highlighting their internal morphological features and vegetation
cover. The analysis of mesorelief and microrelief elements allowed for an accurate
depiction of the internal structure of natural complexes and their morphological
characteristics. The systematic hierarchy of each landscape taxonomy is reflected in
the map legend, offering a comprehensive view of the region’s spatial organization.
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Table 2: Landscape Map of the Turkestan Region (referenced from Figure 3)

Plain Landscapes

Deserts
Northern Deserts

Denudational: Slightly undulating plains and peneplains with saline and solonetzic soils (1), flinty
light-brown soils (3). Vegetation includes black and white saxaul, halophytes (Kochia, Anabasis,
Salsola, Atriplex), Artemisia, and ephemeral plants.

Accumulation: Alluvial and aeolian plains (5-11) with meadow, gray-brown, and sandy soils
support Atriplex, Calligonum, Artemisia, psammophytic shrubs, and riparian forests (willow, reeds).
Southern Deserts
Denudational: Slightly undulating peneplains and ridges with light brown, gray-brown, and saline
soils (12—-16). Vegetation includes Kara Boyalysh, saltwort, Boz Wormwood, and ephemeral plants.
Accumulation: Alluvial and aeolian plains (17-24) with gray-brown and sandy soils host perennial
saltwort, Boz Wormwood, Black Wormwood, and psammophytic shrubs.

Mountainous Landscapes
Tectonic-Denudational: High mountains (25-27) and mid-mountain regions (29-31) with mea-
dows, steppe, and forest soils support cryopetrophytic plants, xerophytic grasses, and dense shrubs.
Low mountains (32-35) feature shrub-grass vegetation, apple groves, and savanna-like landscapes.
Denudational: Plateaus and intermountain peneplains (34, 35) with gray-brown soils support
ephemeral wormwood, phryganoids, and cultivated plants.

Accumulation:Low ridge-shaped alluvial-proluvial mountains (41,42) with mountain gray soils
support ephemeral-cultivated Karatau wormwood vegetation. Alluvial-proluvial plains (44-56) host
large sedge-brown-top grasses, plowed fields, apple groves, and plant communities dominated by
Shrenk's spirea.

Valley Landscapes
Floodplains with alluvial and meadow soils (57-59), loams, and sands host reeds, tuber grasses,
meadow vegetation, and willow shrubs.
Note: This table provides a concise summary of the main landscape types, their features, and
vegetation in the studied region. The numbers in parentheses correspond to specific classifications
or landscape units as outlined in the detailed analysis. These classifications are grouped for clarity
and to facilitate further research or discussion.If you need a more detailed explanation of any clas-
sification or additional context for specific units, please refer to the full study or accompanying
descriptions.

The natural complexes of the Turkestan region are divided into several primary
natural systems:

Plains: These include the Kyzylkum sands, Moyynkum desert, and Shardara
steppe. Plains are shaped by denudation and accumulation processes, reflecting
essential stages of natural evolution. Within these plains, gently undulating folded
plains, peneplains, and deltaic alluvial areas were identified.

Mountain landscapes: Located in the western part of the Tian Shan ranges, these
landscapes exhibit various altitudinal zones and are divided into low-mountain,
mid-mountain, and high-mountain systems. High-mountain areas are dominated
by meadow and forest landscapes, while mid-mountain zones feature forest-steppe
belts. Denudation processes are active in these mountain areas, shaping slopes and
valleys.

The research findings contribute to a deeper understanding of the formation and
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development dynamics of the region’s natural complexes, providing a scientific
foundation for the sustainable use of natural resources.

Discussion

The study revealed the complex structure and spatiotemporal dynamics of
landscapes in the Turkestan Region. The hierarchical classification of geosystems
highlighted genetic and morphological connections among landscapes, characterized
by specific relief, vegetation, soil, and geological structures, emphasizing their
diversity and spatial organization.

Plain landscapes are ecologically significant, primarily located in the region’s
northern and southern parts, including Betpak-Dala, Moyynkum, Kyzylkum, the
Shu-Sarysu Depression, and the Syr Darya Delta. These landscapes reflect the
region’s geological history and ecological conditions.

Their spatial classification is based on altitudinal belts and zonal types, with
desert and semi-desert areas distinguished by vegetation and soil adapted to
arid climates. The northern Shu-Sarysu Depression features desert plains, while
Kyzylkum and the Syr Darya Delta dominate the south (Figure 4).

Iﬂ'-* | ’

Figure 4 - Hypsometric Map of the Turkestan Region
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Geologically, plains consist of Paleozoic and Mesozoic rocks. Sandstones and
clays, shaped by erosion and denudation, form the landscape. The arid zone is
marked by low precipitation, temperature extremes (—6°C to +28.6°C), and scarce
permanent water flow, apart from the Shu River. Moisture deficiency leads to thin
soil horizons, saline soils, and xerophytic vegetation, with saxaul (Haloxylon
aphyllum) and saltwort (Salsola arbuscula) as key species.

Plains have evolved through denudation and accumulation processes, forming
peneplains, ridged terrains, and sand dunes shaped by alluvial and aeolian activity.
These areas, despite low productivity, maintain ecological stability through
vegetation adaptation.

Understanding the dynamics of plain landscapes provides insights into their
long-term evolution and ecological functions. Monitoring and protecting these
landscapes are essential for ensuring regional ecological stability and sustainable
resource management.

The mountainous landscapes of the Turkestan Region are defined by their
complex geological structure and orographic features, encompassing the Talas
Alatau, Karatau Range, and Ugam Ridge. These systems are primarily composed of
Paleozoic and Carboniferous metamorphic and intrusive rocks, shaped by tectonic
uplift and prolonged denudation.

The Karatau Range, with its Proterozoic shales and limestones, acts as aquifers,
influencing hydrological regimes. The geological diversity supports various
microclimates and vegetation types, increasing spatial complexity from plains to
mountainous areas. Altitudinal zonation enhances ecosystem diversity, with alpine
and subalpine belts hosting glaciers and snowpacks crucial for regional hydrology.
Mid-altitude zones support forest-steppe ecosystems with fertile soils, while low-
altitude zones feature semi-arid and steppe landscapes adapted to water scarcity.

Soils vary with altitude, including subalpine black soils, mountain chestnut
soils, and gray-brown soils. Rich humus layers in high-altitude areas promote
vegetation growth. Plant cover transitions with altitude, from alpine grasses like
Festuca karatavica in subalpine zones to juniper and spruce in mid-altitude zones,
and drought-resistant saxaul and wormwood in lower altitudes.

Denudation, gravity, and cryogenic processes dominate mountainous landscapes.
Glacial and avalanche activity shape valleys and regulate water resources in high-
altitude areas. Erosion prevails in mid and low zones, contributing to sediment
deposition downstream. Gravity-induced phenomena, such as landslides and
mudflows, significantly alter landforms.

The climate is continental and arid, with annual temperatures ranging from
8-12°C, average precipitation between 400—700 mm, and snow cover averaging 20—
30 cm. These hydroclimatic conditions are vital for ecological balance, sustaining
rivers and preventing floods. Microclimatic variations driven by altitude and
exposure directly influence vegetation and soil distribution, enhancing ecological
functionality (Figure 5).
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Figure 5. Exposition Map of the Turkestan Region

The study highlights the ecological significance of mountainous landscapes
in regulating water resources, supporting biodiversity, and ensuring ecosystem
stability. Their dynamic morphology and altitudinal diversity underscore their
resilience and adaptive potential for future environmental challenges.

This study serves as a foundation for developing scientific strategies to manage
and protect the landscapes of the Turkestan region. A systematic examination of
landscapes enables the preservation of ecological balance and the sustainable use of
natural resources. The findings are significant not only at the regional level but also
globally, as they demonstrate similarities between the ecosystems of the Turkestan
region and those in other parts of the world.

The degradation of landscapes in the Turkestan region is primarily attributed
to arid climatic conditions and anthropogenic pressures. Key challenges include
soil erosion, the reduction of vegetation cover, and water scarcity. Addressing
these issues requires integrated approaches, such as GIS-based monitoring and
sustainable land-use planning.
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This research contributes to a comprehensive understanding of the region’s
landscapes, offering solutions to mitigate ecological degradation and providing
sustainable pathways for natural resource management. Future studies could focus
on seasonal variations, the assessment of anthropogenic impacts through remote
sensing, and the development of biodiversity and water resource management
strategies. These efforts will strengthen the scientific basis for the sustainable
development of the Turkestan region.

Conclusion

In conclusion, based on the structural-genetic and physical-geographical
classification of landscapes and Geoinformation analysis of spatial data, a scheme of
landscape zoning of the territory of the Turkestan region was developed, including
the identification and analysis of flat and mountain landscapes individually. The
results of the study are the basis for a comprehensive and partial assessment of the
territory, planning this territory for its economic development and Environmental
Protection. Having the results of a landscape analysis of the territory, it is possible
to determine (predict) the compliance or inconsistency of existing and proposed
land use options with their natural capabilities, as well as establish environmental
priorities and restrictions that should be guided by during planning. Defined
classes of landscapes (flat and mountain landscapes), class of landscapes (lowland-
flatland, hilly - flatland, alpine, low-mountain, mid-mountain, high-mountain),
type of landscapes (mountain meadow, forest, forest-steppe, steppe, semi-desert,
desert), subtype of landscapes (northern desert, southern desert landscapes). They,
in turn, considering the genesis, identified 28 types of denudation flatlands (flat
with a slight slope, hilly flatland, flat with a slight slope peneplain, hilly flatland,
high-mountain and middle mountains and hilly flatlands), 28 types of accumulative
Flatlands (alluvial-delta flatland, alluvial - pluvial flatland, alluvial and aeolian
flatlands). 3 types of river floodplains (formed from clay sands, consisting of
clay sands and alluvial floodplains) have been identified. In addition to these
characteristics, The Legend of the Landscape Map (internal structure) shows some
features: information about the predominant types of meso and micro-reliefs, along
with the features of soil and vegetation cover. The created electronic landscape
map can serve as the basis for further study of the natural complexes of the region,
their systematization and classification, and zoning of landscapes. In addition, it
can be used in solving applied tasks for assessing the suitability of Geosystems for
specific types of Environmental Management, in developing recommendations for
the effective organization of the territory and taking into account the peculiarities
of the landscape structure of the region.
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