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Analytics

The scientific journal News of the National Academy of Sciences of the Republic of Kazakhstan,
Series of Geology and Technical Sciences has been indexed in the international abstract and citation
database Scopus since 2016 and demonstrates stable bibliometric performance.

The journal is also included in the Emerging Sources Citation Index (ESCI) of the Web of Science
platform (Clarivate Analytics, since 2018).

Indexing in ESCI confirms the journal s compliance with international standards of scientific peer
review and editorial ethics and is considered by Clarivate Analytics as part of the evaluation process
for potential inclusion in the Science Citation Index Expanded (SCIE), Social Sciences Citation Index
(SSCI), and Arts & Humanities Citation Index (AHCI).

Indexing in Scopus and Web of Science ensures high international visibility of publications,
promotes citation growth, and reflects the editorial board’s commitment to publishing relevant,
original, and scientifically significant research in the fields of geology and technical sciences.

«Kazaxcman Pecnybnuxacel ¥immulx 2vlieim akademuscvinvly Xabapnapul. [eonocus wcomne
MEXHUKANBIK  bLILIMOAD Cepuschly eblivlmu dcypuanst 2016 dceinoan 6acman Xanelkapanwlk
peepamusmix JHcaHe EbLILIMUMEMPUATLIK Scopus 0epeKKOPbIHOA UHOEKCmeneol JHeaHe mypaKmol
OUOTUOMEMPUATBIK KOPCemKiumepoi Kepcemin Keneoi.

Convimen kamap ocypran Web of Science naamgpopmacwinviy (Clarivate Analytics, 2018)
Xanvikapanvli peghepamusmix sicamne Haykomempusnwlx oepekkopwl Emerging Sources Citation Index
(ESCI) mizimine eneizineen.

ESCI 0epexkopuvinoa unoekcmenyi scypHAIO0bIH XATbIKAPAbIK SbLILIMU PeYEH3UANAY MATAnmapvl
MeH pe0aKyusIblK SMUKa CMaHoapmmapviia catikecmiein pacmatiosl, conoati-ax, Clarivate Analytics
Komnauuscel mapanvinan oaceiivimovt Science Citation Index Expanded (SCIE), Social Sciences
Citation Index (SSCI) owcone Arts & Humanities Citation Index (AHCI) depexkoprapvina ewneizy
Kapacmulpuliyod.

Scopus  owcone Web of Science Oepexkkoprapvinoa uUHOEKCMENYi  HCAPUATAHBIMOAPOLIH
XanvlKapanvlk 0eyeelioe Heo2apbl CYPAHbICKA ue OOIYbIH KAMMAMACHI3 emeoi, O1apObly 0UeKCos Ay
KopcemKiwimepiniy apmyusina viknan emeoi Jcane pedaKyusiblK alKanbly 2e0n02us MeH MeXHUKATbIK
SBLILIMOAD CANACHIHOA&bL ©3eKMmi, Oipecell JiCoHe EbLIbIMU MYPEbIOaH MAHbI30bl 3epmmeynepoi
JCapuAnay2a YMmuliblColH AUKbIHOALObL.

Hayunwiii sicypran « News of the National Academy of Sciences of the Republic of Kazakhstan, Series
of Geology and Technical Sciencesy c 2016 2o0a undexcupyemcs 6 mesncoyHapooHoll pepepamusHol
u Haykomempuueckou 6aze Oanuwvix Scopus u OeMOHCmpupyem cmabuivHvle OubIUOMempuiecKue
nokasamern.

JKypHan maxaice 8KIHOUEH 6 MENCOYHAPOOHYIO pedhepamueHyio U HAYKOMEmPUYecKyro 6azy OaHHbIX
Emerging Sources Citation Index (ESCI) nramgopmer Web of Science (Clarivate Analytics, 2018).

HUnoexcuposanue ¢ ESCI noomeepoicoaem coomeemcmeue HCYPHALA MENCOYHAPOOHBIM
CMAHOApMam HAyUHO20 PEYeH3UPOBAHUS U PEOAKYUOHHOU IMUKU, d MAKIHCE PACCMAMPUBAEMCS
xomnanueu Clarivate Analytics 6 pamkax oanvHetiue2o exkarouenus uzoanus 6 Science Citation Index
Expanded (SCIE), Social Sciences Citation Index (SSCI) u Arts & Humanities Citation Index (AHCI).

HUnoexcuposanue 6 Scopus u Web of Science obecneuusaem 6bICOKYIO MeHCOYHAPOOHVIO
80CcmMpebosaHHOCMb  NYOIUKAYULl, CHOCOOCMEYem pocmy YumupyeMocmu u noomeepicoaen
cmpemaerue pedaKyuoHHOU Koate2uu nyOIuKo8anms akmyaibHble, OPUSUHATbHbIE U HAYYHO 3HAYUMbLE
UCCIe008AHUS 8 0OIACTIU 2€002UU U MEXHUYECKUX HAVK.
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o01ecTBa, wieH AMEPUKAaHCKON accouuanuu sKoHomuueckux reonoros (ITexkun, Kuraii), https://www.scopus.
com/authid/detail.uri?authorld=57202873965; https://www.webofscience.com/wos/author/record/1753209

@®UILIEP Axcens, PhD, accormuupoannsiii npopeccop, Texunueckuii yauBepcutet pesnen ([pesnew,
Bepnun),  https://www.scopus.com/authid/detail.uri?authorld=35738572100;  https://www.webofscience.com/
wos/author/record/2085986

AT'ABEKOB Baamumup EHokoBM4Y, JOKTOp XMUMHYECKMX Hayk, akagemuk HAH benapycu, mouetHbrit
upekTop MHcTHTyTa XMMHH HOBBIX MarepuanoB (MuHck, bemapycs), https://www.scopus.com/authid/detail.
uri?authorld=7004624845

KATAJIUH Credan, PhD, acconmupoBaunslii npodeccop, Texuuueckuit ynusepeuret pesnen (pesnen,
I'epmanus), https://www.scopus.com/authid/detail.uri?authorld=35203904500; https://www.webofscience.com/
wos/author/record/ 1309251

CAI'MHTAEB “Kanaii, PhD, accorymposanusii npogeccop, HazapbaeB ynuBepcuter (Acrana, Kazaxcramn),
https://www.scopus.com/authid/detail.uri?authorld=57204467637; https://www.webofscience.com/wos/author/record/907886

®OPATTUHHU IMaono, PhD, accormuposannblii npodeccop, Munanckuii yausepcurer buxokk (Munas,
Wranus), https://www.scopus.com/authid/detail.uri?authorld=56538922400

HYPIIEMCOBA Map:xan BaiicanoBHa, TOKTOp TEXHHYECKUX Hayk, podeccop Kazaxckoro HalmoHaaIbHOrO
HCCIIEIOBATENLCKOTO TexHuueckoro ynupepeutera um. K., Carnaesa (Anmarsl, Kasaxcran), https://www.scopus.
com/authid/detail.uri?authorld=57202218883; https://www.webofscience.com/wos/author/record/AAD-1173-2019

PATOB Bbopan6aii ToB6acapoBH4, JOKTOp TEXHHYECKHX HayK, mpodeccop, 3aBemyromuii kadenpoit
«l'eodpusuka u cericmonorus», Kazaxckuii HallMOHAIBHBIA UCCIIEIOBATENBLCKINA TEXHUYECKUI YHUBEPCUTET HM.
K. CarnaeBa (Anmarsl, Kasaxcran), https://www.scopus.com/authid/detail.uri?authorld=55927684100; https://
www.webofscience.com/wos/author/record/1993614

POHHMU Bepuarccon, mnpodeccop, Jupexrop LleHTpa coBpeMEHHBIX OIMKHEBOCTOYHBIX HCCIICIOBAHH,
Jlynnckuit yrusepcurer (Jlymn, IIsemms), https://www.scopus.com/authid/detail.uri?authorld=7005388716;
https://www.webofscience.com/wos/author/record/1324908

MUPITAC Baagumup, PhD, npodeccop, BocTrounslii HaydHO-HCCIE0BATENbCKHI LEHTDP, YHUBEPCHTET
Apwans, (Apwdns, Wspamns),  https://www.scopus.com/authid/detail.uri?authorld=8610969300; https:/www.
webofscience.com/wos/author/record/53680261

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of geology and technology
sciences.

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

CoberBennnk: TOO «LlenTpanbHO-A3HaTCKH aKaeMHIECKUil HayuHbIH HEHTP» (T. AJMaThl).

CBHIETEIBCTBO O TIOCTAHOBKE HA YydYeT IEPHOAMYECKOro medaTHoro usfganus B Komurere wnHbOpManuu
Munucrepersa nHopManuu 1 koMMyHHKanuid u PecrmyOmuku Kaszaxcran N° KZ50VPY00121155, BeinanHOe
05.06.2025 .

TemaTuueckast HANPABICHHOCTb: 2€0/102Usl, 2UOPO2EON02Us, 2e02Papus, 20pHOe 0eNo U XUMUHECKUe MEXHON02UU
Hegmu, easa u Memanios

IepronuunocTs: 6 pa3 B TOA.

http://www.geolog-technical kz/index.php/en/

© TOO «llenTpanbHo-A3MaTCKMi akageMUYECKUi HayuHbIi HeHTp», 2026.



ISSN 2224-5278 3.2026

CONTENTS

Abakanov M.S.
Pile foundations with elevated pile caps for SCISMIC ZONES........ccvieverrieieriieieiieie e 8

Abdullayev M.G., Mansurova S.I., Mammadli E.A.
Efficiency diagnostics of polymer injection for enhanced oil recovery..........ccccecuevrennnne. 22

Amanova Sh., Hajiyeva A.Z., Jafarova F.M., Ibrahimova L.P., Ene A.
Assessment of the ecogeographical state of the transformation of modern landscapes......39

Ashurov N.A., Khudoyorov S.S., Kurbonov F.K., Muzaffarov A.A., Kuznetsova Y.S.
Environmental protection technologies, study, processing, and disposal of man-made
formations, recycling of material and energy reSOUICES.........oevvevvieriereerreeierrieeerieereseeennns 51

Bimagambetov M.A., Kim D.S., Bazhaev N.A., Zhandildinova K.M., Seifula G.N.
Changes in the temperature of a pile of self-igniting blasted ore under operational
CONMAITIONS. 1..veeetetieteeeteeite it ete et e ste et e st e sbeesbesseesseessesaeesseessesseesseessessaesseensesseesseensesseesseensennns 67

Dosmakanbetova A.A., Sabyrkhanov M.D., Seitkasimova L.A., Ibragimova Z.A.,
Issayeva A.N.

Optimization of the Claus process to increase the yield of elementary sulfur from
hydrogen sulfide and sulfur dioXide..........cceccverviriiriieiirieie e 89

Eshonkulov U., Umirzokov A., Nosirov N., Ruziyev U., Karimov M.
Oxidation and reduction dynamics in pyrite roasting for porous iron production............ 104

Fedarovich E.G., Levdansky A.E., Issayeva A.N., Korganbayev B.N., Aldanova M.A.
Improvement of the grinding process of bulk materials in an impact-centrifugal mill.....119

Fozilov G.G., Turapov E.L., Ulugberdiev A.Sh., Kurashkin S.0., Kozenkova G.L.
Localization and assessment of environmental stress centers in a coal mining district....134

Karabassova N.A., Muldakhmetov M.Z., Shambilova G.K., Kanbetov A.Sh.,
Sharafutdinov D.R.

Research results of residue from the catalytic cracking unit of the Atyrau Refinery and
recommendations for pitch production.............cceevveviiiieriiienecee s 151

Kassanova A.G., Kirisenko O.G., Aliyev N.M., Nagiyev E.M.
Analysis of physical and mechanical properties of rocks under AHFP conditions........... 167

Kholikova G.K., Mardonov U.M., Ganiev B.Sh., Tashkaraev R.A., Usmanov S.U.
Analysis of the influence of urea nitrate salts on the soils of the Bukhara region............ 181

Kovaleva A.A., Issayeva A.N., Levdansky A.E., Kulevets P.S., Zhumadullayev D.K.
Flotation as a method for the selective separation of plastic MiXtures...........ccocveeverueennnns 200



ISSN 2224-5278 3.2026

Nurseitov Sh., Alsheriyev E.T., Dossaliyev K.S., Ismailov B.A., Abdrasilov L.
Hydraulic engineering and geological prerequisites for flood safety in the Turkestan
T@EIOMNc.eevtteutteeteetteetteteeseesseeseeeateeseesseesseesseesseeseeseenseenseemsesseesseenseenseanseessensaenseenseensenneeenes 215

Nygmanova A.S., Korobkin V.V., Buslov M.M., Chaklikov A.E.
Geological structure, material composition of skarns, and ore-forming stages of the
Karaulken iron ore deposit (Central Kazakhstan)...........ccecveieiininiiiiniieeeeeee 231

Rakhimov Y.S., Navruzova G.N., Khurramov D.Kh., Komar E.V., Modina M.A.
Geophysical assessment of the environmental condition of technogenically disturbed
territories based on electrical resistivity tomMOZraphy.........c.ccvveveviieieriieeerieeieseeieseeenns 252

Sanakulov K., Ergashev U., Khamidov R., Kuttybayev A., Kozhantov A.
Study of flotation concentrates of Auminzo-Amantay sulfide ores and improvement of

OLA TECOVEIY.. ittt ettt ettt ettt et e st e et e st e et e enseeseenseeseenseeneenseensenseannens 270
Sarbaeva K.T., Abdimutalip N.A., Zhylysbayeva G.N., Shalabaeva G.S.,
Toychibekova G.B.

Geological degradation under climate change in the Aral - Syrdarya region: integrated
MONITOTING ASSESSIMICNIL.....eutieutitienieetieteeteeteette et eetesteeetesteenteeseeneeeseeteeseenseeneenseeneenseannens 286

Sattarov N.E., Khudaynazarov D.Kh., Abdurakhmonov K.Z., Lepekhina Y.A.,
Panfilov L.A.

Engineering and geological substantiation of technogenic tailings conservation for
improved stability and environmental Safety............ccocevviiiiininininiiee 307

Sayyidqosimov S.S., Qurbonov H.A., Nizamova A.T., Khakberdiyev M.R., Yakubov T.Sh.
Experimental study of the accuracy of underground mine models constructed from
MODile TIMAZING AALA......co.iiiiiiiiiti ettt 325

Tulegenova O.Sh., Bisengaliev M.D., Doskazieva G.Sh., Shayakhmetova Zh.B., Nasir M.
Evaluation of the effectiveness of cyclic stimulation at the fields of Western
KAZAKISTAN. ...t 348

Uralov B.K., Sakhmetova G.E., Zhanabekova R.S., Kulmakhanova LK., Orazbayev K.N.
Geoecological principles of placement of electric power facilities taking into account
the influence of electromagnetic fields.........ccoovviiiriiiiieiiiiiciicceee e 365

Yelemessov K., Myrzakulov M., Yerezhep D., Tkachenko D., Kuldeyev N.
Analytical assessment of rotor profiles on three-screw compressor performance
for gas field operations: circular-arc versus cycloidal..........cocoovininineniniiiiiniinn 377

Zaurbekov K.S., Smailov S.M.*, Zaurbekov S.A.
Application of machine learning for predicting relative permeabilities in core flooding:
global experience and numerical eXPeriment.........cceieeruiruierierierieeeenie e eee e eee e 392

Zholtayev G.Zh., Umarbekova Z.T., Mashrapova M.A., Gadeev R.R., Amanbaev R.A.
Gold-forming processes and predictive criteria of gold—carbonaceous—sulfide
mineralization at the Bakyrshik deposit (Eastern Kazakhstan)..............cccoocvevieviicienennnnns 410

7



ISSN 2224-5278 3.2026

NEWS OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC
OF KAZAKHSTAN, SERIES OF GEOLOGY AND TECHNICAL SCIENCES
ISSN 2224-5278

Volume 3.

Number 477 (2026), 39-50

htips://doi.org/10.32014/2026.2518-170X.639

UDC: 911.52:504.5:551.58
IRSTI: 87.27.25

©Amanova Sh.S."”, Hajiyeva A.Z.%, Jafarova F.M.3, Ibrahimova
L.P.Y, Ene A.5, 2026.

'Baku State University, Baku, Azerbaijan;
?Khazar University, Baku, Azerbaijan;
3Azerbaijan State University of Economics (UNEC), Baku, Azerbaijan;
“Nakhchivan State University, Nakhchivan, Azerbaijan;
*Dunarea de Jos University of Galati, Galati, Romania.
*E-mail: shahnaz.amanova@gmail.com

ASSESSMENT OF THE ECOGEOGRAPHICAL STATE OF THE
TRANSFORMATION OF MODERN LANDSCAPES

Amanova Shahnaz — PhD, Lecturer, Baku State University; Khazar University, Baku, Azerbaijan,
E-mail: shahnaz.amanova@gmail.com, https://orcid.org/0000-0001-7962-7073;

Hajiyeva Afag — PhD, Associate Professor, Azerbaijan State University of Economics (UNEC),
Baku, Azerbaijan,

E-mail: Afag Hajiyeva@unec.edu.az, https://orcid.org/0000-0002-9813-7835;

Jafarova Firuza — PhD, Associate Professor, Azerbaijan State University of Economics (UNEC),
Baku, Azerbaijan,

E-mail: Firuza Jafarova@unec.edu.az, https://orcid.org/0000-0003-1342-1843;

Ibrahimova Leyla — PhD, Senior lecturer, Nakhchivan State University, Nakhchivan, Azerbaijan,
Email: leylaibrahimova@ndu.edu.az, https://orcid.org/0009-0005-3955-1074;

Ene Antoaneta — Professor, Dunarea de Jos University of Galati, Galati, Romania,

Email: aene@ugal.ro, https://orcid.org/0000-0002-6976-0767.

Abstract. Relevance. This research analyzes the ecogeographical state of
modern landscapes in the Ajinohur foothills, Azerbaijan. Characterized by
complex natural conditions and dynamic ecological processes, understanding
this region’s stability and flexibility is crucial for future regional development
strategies. Purpose. The study aims to assess the current ecogeographical state and
anthropogenic transformation of the Ajinohur foothills using GIS technologies
and a 100-point scoring system. Methods. The area’s ecogeographical state was
analyzed via digital maps compiled through modern GIS technologies and smooth
surface mapping. This approach enabled accurate quantitative and qualitative
comparisons of various landscape elements and revealed functional relationships
between natural complexes. A 100-point scale was applied to express the natural
resource potential and the degree of anthropogenic loading, evaluating factors
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like climate, relief, land cover, and economic modifications using mathematical
and statistical methods. Results. The study comprehensively examined individual
anthropogenic impacts on arable lands, pastures, transport networks, gardens, and
settlements. An ecological map was compiled, differentiating degraded and stable
zones across 4 main landscape types. The complex assessment scores revealed
that the Mountainous semi-desert type exhibits the highest stability (77 points),
followed by Arid forest/shrubland (73 points), Plain forest (69 points), and Arid
steppe landscape of plain (63 points). Statistically, 85% of the territory (3,760
km?) operates under a satisfactory ecogeographical state, while a critical 2% (103
km?) faces advanced degradation due to localized pasture failures scoring a low
33 points.

Keywords: climate action, zero hunger, landscape, anthropogenic transfor-
mation, Ajinohur low mountain, ecogeographical assessment, GIS modeling, land
degradation
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AHHOTanusA. Oszexminiei. byn 3eprrey O3ipOaikaHHBIH AJDKHHOXYp Tay
OeKTepiHeri Ka3ipri 3aMaHFbl JTAHAMIA(QTTAPABIH SKOTCOTPAUSIIBIK JKaF aibIH
Tangaiael. Kypaeni taburu kargaiiapMeH SKOHE JIMHAMMKAIBIK SKOJIOTHSUIIBIK
MPOLIECTEPMEH CHUIATTAJaThIH OYJI aliMaKThIH TYPAaKThUIBIFBI MEH WKEMJIUTITIH
TYCiHy OoJjialllaKk aliMaKThIK JaMy CTpaTerusiapbl YIIiH ©T¢ MaHbI3bl. Makcameoi.
3epTTeyain MaKcaTsl - AIDKHHOXYp Tay OOKTEpiHIEeT! Ka3ipri sKoreorpadusuIbIK
KaFJaiapl JKoHE aHTpomoreHnuik TpaHchopmarusael ['MC TexHOMOTHsIIaphIH
xoHe 100 Oangplk Oaranay >XKyHeciH KojjaHa OTHIpBIN Oaranay. Oodicmep.
AynaHHbIH dKoreorpadusuibiK Karnaibl 3amanayu [ IC TexHOIOTUSIAPBIH KOHE
Teric OCTKEHIIK KapTara TYCIPyIi KOJJIaHA OTBIPBIN KYPAaCTBIPBUIFAH CaHJIBIK
KapTayiap apKblUIbl TajaaHbl. by Tociia opTypai JaHamadT IEMEHTTEPIH I
CaHIIBIK YKOHE CalajblK CaTbICTRIPYFa MYMKIHIIK OepIi yKoHe TaOWUFH KEIeHAep
apaceIHIarel (DYHKITMOHAIBIK OaillaHbICTapAbl aHBIKTA/bl. TaOuFu pecypCThIK
QJIEYeTT] JKOHE aHTPOIIOTEHIIIK JKYKTeMe JopekeciH kepcery ymiH 100 6anmbix
IIKaJIa KOJIJIAaHbLIIbI, KIIMMAT, JKep Oe/iepi, ’Kep )KaMbUIFbICHI dKOHE YKOHOMHKAJIBIK
e3repicTep CHSIKThI (DakTopiap/pl MaTeMaTHKAIbIK JKOHE CTAaTHCTUKAJIBIK
omicTepai KoJjaaHa OThIphIN Oaranansl. Homuowcenep. 3epTTey ericTik kepiepre,
YKaWbUTBIMIApFa, KOJiK JKeliJiepiHe, Oakimamapra >KOHE eI MEKCHIEpTe JKeKe
AHTPOIOTEH/TIK dCEpIIeP/Ii JKaH-)KaKThI 3epTTei. 4 Heri3rimanamadT Typi OoibIHIIA
JeTpalallisUIaHFaH )KOHE TYPAKThl alMaKTap bl aXKbIPATAThIH YKOJIOTHSUIBIK KapTa
xacanabl. Kenrenzi Oaranay ynainapsl Tayiibl )KapThUTaid IO THIITiH €H JKOFaphl
TYPaKTBUIBIKTHI (77 yrail) KepceTeTiHiH, OfjaH KeiiH KYpFaK OpMaH/OyTallbl akar
(73 ymait), )xa3bIk opMaH (69 ymaii) oHe Ka3bIKTBIH KYpFakK Jaia JaHamad TEIHBH
(63 ymaii) xeneriHiH kepceTTi. CTaTUCTUKAJIBIK TYPFBIIAH ajFaHia, ayMaKThIH
85%-b1 (3760 xM?) KaHaFaTTaHAPIBIK dKOTEeOTpadUsUIBbIK Karaaiaa emMip cypeni,
an MaHb31bI 2%-b1 (103 KM?) s)KalbUTBIMIAP/ABIH KEPrUTIKTI IeHTrel1e Oy3bLuTybIiHA
OailyTaHBICTHI YAEMEli Aerpajalusra yibipar, 33 yrnaiaH ToeMeH 0asut )KUHabI.

TyiiiH ce3aep: KINMAaTTBIK SPEKET, alITHIK HOJ, JaHAmAa(T, aHTPOTOTeHIIK
TpaHcopMmarys, ADKUHOXYp ajaca Taybl, dKoreorpadusuislk Oaramay, ['AXK
MOJIEIB/ICY, KEPAIH JIerpaaIusichl
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AHHOTAIUS. Axmyanvrocmeo. B HCCIIEIOBAHUH aHAJIM3UPYETCS
sKoreorpapuueckoe  COCTOSHHE COBPEMEHHBIX JIaHAMA(TOB  Tpearopuit
AmxuHoxypa B AsepOaiimkane. JIaHHBII perHOH XapaKTEpHU3YeTCs CIOKHBIMH
NPUPOIHBIMU YCIOBUSIMU U TMHAMUYHBIMHU HKOJIOTUYECKUMU IPOLIECCAMU, [IO3TOMY
OIIEHKA €r0 yCTOHYMBOCTH M TPaHC(HOPMAIMOHHOTO MOTEHIAIa UMEET BaXKHOE
3HAYCHHE JIJISl pa3pabOTKU CTPATeTUil PErHOHAIILHOTO Pa3BUTHS, PAIIHOHAIBHOTO
MIPUPOJIOTIONB30BAHNS M TIPEJOTBpAIECHUs JIerpajaluy 3eMenb. [lens. OueHnuTh
COBPEMEHHOE JKoreorpauueckoe COCTOSIHUE U CTENeHb aHTPOIOTeHHOMN
TpaHcpopMaIuu MPEATOpUN AKUHOXYpa ¢ ucnoiab3oBanneM [ MC-texHomormit
n 100-0ampHON CHCTEMBI OIeHKH. Memoovl. DKoreorpapuieckoe COCTOSHUE
TEPPUTOPUN AHAITM3UPOBATIOCH Ha OCHOBE IU(MPOBBIX KapT, COCTABJICHHBIX C
npuMeHeHreM coBpeMeHHBIX [ IC-TexHomoruii 1 MeToioB KapTorpadupoBaHus
CIVIa’KEHHBIX TOBEpXHOCTEN. Takol 1MoaXo/1 MO3BOJIMII IPOBECTH KOJIMUECTBEHHOE
Y KaueCTBEHHOE COIOCTABJICHHE PA3IMYHBIX IEMEHTOB JaHAmadTa U BBISIBUTH
(yHKIIMOHAJIbHBIE B3aWMOCBA3M MEXIy MPHUPOIHBIMH KOMIIEKcaMu. Jlist
OILICHKU TOTEHILIMAJIa IPUPOJIHBIX PECYPCOB U CTEIIEHU aHTPONOTCHHON HArpy3Ku
ucnonp3oBaiach 100-0ayuibHas 1IKajda, YYUTHIBAIONIAs KIKMMAT, peibed,
pacTUTENbHBIH TOKPOB M XO3SHCTBEHHbIE H3MeHeHHus. OO0paboTka JaHHBIX
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OCYILECTBIISATIACh C IPUMEHEHUEM MaTeMaTHYeCKUX U CTaTUCTUYECKUX METO/IOB.
Pesynomamur u 6v1600v1. B nccienoBaHny KOMIUIEKCHO U3yUYeHBI aHTPOIIOTEHHBIE
BO3/ICHCTBHSI HAa TAaXOTHBIE 3€MJIM, MAacTOWIIA, TPAHCIOPTHBIE CETH, Cajbl U
HacelleHHbIe MYHKThI. COCTaBJIeHa YKOJIOTHYECKas KapTa, Ha KOTOPO# BBIJEIICHBI
JerpagupOBaHHbIE U CTAOMIIbHBIE 30HBI 110 YE€THIPEM OCHOBHBIM THIIaM JlaHAIIadTa.
KomrmuiekcHast oleHKa MoOKas3aja, YTO TOPHbIC MONYIYCTBIHHBIC JaHAAQTHI
XapakTepu3yloTcsl HaubomnplIel ycroiuuBocThio (77 OamoB), nanee CIeayloT
apuaHbIe Jleca U KycTapHuKH (73 Oara), paBHUHHBIE Jieca (69 0annoB) U apuHbIe
CTerHbIC JTaHmadThl paBHUHBI (63 Oana). YcTaHOBIEeHO, 4TO 85% TeppUTOpHUH,
niu 3760 KM?, HAXOIUTCS B YIOBJIETBOPUTEIHLHOM SKOTE€OTpaUIe CKOM COCTOSTHIH,
Torna kak 2% tepputopun, win 103 kM2, XapaKTepu3yeTcs CHIIFHON Ierpaaruei,
CBSI3aHHOHM MPEHMYILECTBEHHO C JIOKAJIbHBIM YXYALICHUEM COCTOSHHMS NacTOMIL,
W UMeeT HU3KYIO OLeHKY - 33 Oayna. [lomyueHHbIe pe3yibTaThl MOATBEPKAAIOT
HE00XOIUMOCTh TEPPUTOPHAIILHO MU HEPSHIIMPOBAHHOTO ITOIX0/1a K YIIPABICHUIO
nanamadTaMu 1 pa3paboTKe Mep MO CHIKECHUIO aHTPOTIOTeHHOW HArpy3KH. .
KawueBbie ciaoBa: 0Ooppba ¢ W3MEHEHHWEM KJIMMara, HYJICBOW TOJOJ,
naHamadT, aHTpoHoreHHas TpaHcdopmauus, ADKUHOXYypCKash HHU3Kas ropa,
skoreorpaduueckas onenka, I UC-monenupoBanue, nerpaganus 3eMeib

Introduction. The landscape as a whole plays the role of an ecological
environment in which various biological groups, including humans, live (Amanova
et al., 2024a). In fact, the landscape functions as a unifying ecological platform
where abiotic and biotic components interact continuously, forming a stable yet
sensitive environmental system. Such interactions determine the sustainability
of habitats and the adaptability of species living within these environments. On
the one hand, the landscape is an open system, and therefore close relationships
are observed between natural systems (Sadigov and Mustafayev, 2024). This
openness ensures constant energy and matter exchange, making landscapes
responsive to even minor environmental fluctuations. As a result, landscapes can
rapidly transform under the influence of climatic, hydrological, and anthropogenic
drivers, which necessitates their continuous monitoring. The formation of a
landscape as a natural system depends more on external influences than on the
landscape (Adili et al., 2024). External factors such as solar radiation, atmospheric
circulation, and regional tectonic shifts often determine the fundamental direction
of landscape evolution over centuries. Their prolonged influence can reshape
surface morphology, modify soil fertility, and alter vegetation composition. The
strength of the external landscape system (tectonic, cosmic influences on climate
change, etc.) is related to the concepts of landscape development and dynamics
drivers is crucial for correctly interpreting current environmental processes and
predicting future changes in landscape structure. Therefore, landscape ecology can
be approached from two points of view: internal landscape and external landscape.
This dual approach allows researchers to evaluate not only the internal components
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such as soil, vegetation, and microclimate but also the broader regional processes
that shape the ecological system as a whole.

The landscape structure of the territory, especially in mountainous regions, the
sharp selection of the height differentiation of the geosystem, the complexity of the
geological base, the predominance of sharp and variable forms of relief (Khalilov
and Eminov, 2024; Tokbergenova et al., 2025), the sharp contrast of absolute
height and slope inclination, and the rapid change of meso-and microclimate
play a key role in the formation of ecological problems in landscapes and spatial
development (Li et al., 2025; Sowinska-Swierkosz et al., 2021). Such mountain-
plain transitional zones are particularly sensitive because elevation gradients
significantly affect temperature regimes, humidity fluctuations, vegetation
distribution, and soil formation processes. These sharp contrasts create fragmented
ecological niches, each with distinct environmental pressures, which makes the
study of spatial patterns more challenging yet scientifically valuable. Furthermore,
reliefirregularities often intensify erosion processes, accelerate sediment transport,
and influence land degradation dynamics. As human activities expand into these
territories, the interplay between natural processes and anthropogenic impacts
becomes even more pronounced, further complicating the ecological balance.

Researchers note that indicators of the ecological situation should be identified
on the basis of actual materials available in the area (Katarzyna and Wiater,
2025). Field-based observations remain the primary source of reliable data, as
remote sensing methods, although useful, cannot fully replace on-site ecological
assessments. Detailed field measurements allow establishing a more accurate
baseline for environmental monitoring and help correlate landscape changes
with quantitative indicators. For comparison, it is necessary to obtain indicators
of the territory, and then indicate the causes of the processes (Amanova et al.,
2024b), the interaction of natural and anthropogenic factors, and the criteria
that determine the development of these factors (Bel¢akova et al., 2021). This
comparative approach ensures that environmental dynamics are not interpreted
in isolation but within a broader spatial and temporal context. It also allows
researchers to distinguish between naturally occurring fluctuations and human-
induced transformations, which is essential for preparing accurate environmental
forecasts. This, in turn, creates conditions for the development of measures to
combat negative factors (Pérez-Aristizdbal et al., 2025). Such measures may
include soil protection strategies, reforestation efforts, regulated grazing systems,
erosion control programs, and other targeted interventions aimed at stabilizing
degraded ecosystems.

The study area corresponds to the areas where mountains and plains meet. This
refers to densely populated areas. Human settlements historically concentrated in
these regions due to favorable environmental conditions and strategic geographic
positions. As a result, population pressure continues to shape land-use patterns
and intensify ecological stress. Such areas have fertile soils, rich flora, a healthy
climate, and abundant water resources. These advantages attract agricultural
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expansion, industrial development, and infrastructure growth, all of which increase
the anthropogenic load on landscapes. Irrigated agriculture is one of the factors
that causes the population and settlement to move from high relief to low relief
(Myachina et al., 2024). Over time, the intensification of irrigation systems has
transformed large tracts of natural land cover, affecting hydrological cycles and
sometimes leading to salinization or waterlogging in low-lying areas.

The degree of ecological stress can vary depending on space and time
(Khamit et al., 2024). Temporal changes may be seasonal, annual, or long-term,
meaning that landscape responses often evolve gradually rather than abruptly.
Spatial differences, on the other hand, are shaped by landform diversity, soil
structure, and anthropogenic activity levels. Ecological measures taken against
negative impacts prevent pollution, sometimes completely destroy it (Mammadov
and Abdullayev, 2024). However, long-term environmental stability requires
continuous management, periodic reassessment, and the integration of both
scientific knowledge and local ecological practices.

Material and Methods. A scoring system was used to assess the ecological
status of landscapes. The following formula was used to assess the ecogeographic
status of individual anthropogenic modifications within landscapes:

EA =( —C )x100
A.M AF

Here EA, |, — ecological value of anthropogenic modification (in points);
L, — area of natural landscape (area of landscape where current anthropogenic
modification is not observed); L,, — area of modern landscape, C, . — coefficient of
anthropogenic factors having a negative impact. This coefficient differs according
to its intensity and duration. Anthropogenic impacts are assessed as weak (1),
medium (2) and strong (3) and are ultimately taken into account with a value of
100 points, and since they are year-round and intensive in road landscapes and
seliteb complexes, the coefficient is 0.3, since they are seasonal in pastures, 0.2,
and although they are seasonal in crops and gardens, fertilizers are applied to
the soil to increase productivity, therefore, the coefficient in crops and gardens
was estimated as 0.1. After determining the ecogeographic values of individual
modifications, a complex ecogeographic assessment of landscape types was
carried out according to the following formula:

C.E.A=(EA +EA +EA +EA +EA):n
c p S r g

Where C. E. A - complex ecogeographic value of the landscape type (points);
EA_ - ecogeographic value of selected complexes (points); EA_ - ecogeographic
value of the cultivated area (points); EA, - ecogeographic value of gardens (points);
EA - ecogeographic value of road landscapes (points); EAp - ecogeographic value
of pasture complexes (points), n - indicates the total number of indicators.

Result. After a complex ecogeographic assessment of individual landscape
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types was conducted, the natural landscape types were combined into certain
groups and, a map “Ecogeographical status of landscapes in the Ajinohur foothills
and adjacent areas” was generated using ArcGIS software (Figure 1).

Ecogeographical status of
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¥
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Sources: Esri, DeLorme, USGS, NPS; Sources: Esri, USGS, NOAA
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Figure 1. Map of the ecogeographical status of landscapes in the Ajinohur foothills and adjacent
areas in the central part of the Republic of Azerbaijan.

The statistical indicators obtained based on mathematical and statistical
methods were analyzed. According to the obtained mathematical bases, the
landscapes were divided into 4 gradations based on a 0—100-point scale. Each
division interval was justified as 25 points. Based on the statistical indicators,
landscape types with an ecogeographic value of 75-100 points were classified
as landscapes with a stable ecogeographical state, types with a score of 50-75
points were classified as landscapes with a satisfactory ecogeographical state,
types with an ecogeographic value of 25-50 points were classified as landscapes
with a sufficient ecogeographical state, and types with a score of 0-25 points were
classified as landscapes with a critical ecogeographical state.

According to this formula, the complex ecogeographic score in the Mountainous
semi-desert and arid steppe landscape type is 77 points, in Arid steppe landscape
of plain it is 63 points, in Arid forest and shrubland it is 73 points, and in Plain
forest landscape it is 69 points (Table 1).

According to this formula, the complex ecogeographic score in the mountainous
semi-desert and arid steppe landscape type is 77 points, in dry steppes it is 63
points, in arid forests and shrubs it is 73 points, and in plain forests it is 69 points
(Table 1).
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Table 1. Evaluation of the ecogeographical situation by landscape type in the Ajinohur foothills
and adjacent areas.

Landscape type 2 I~

.E ~~ ~~ — fé

2 |z |2 £ Q) S8

£ 15 |8 |& | sz

g NS 2 4 N 5 & =

= > »n =8 @

: |E |2 |E |E |E2¢

s (& |£ O & SR
Mountainous semi-desert and arid steppe | 69 71 85 90 69,8 |77
Arid steppe landscape of plain 67 59 33 85 69,8 |63
Arid forest and shrubland 67 78,8 61,7 87,9 69,8 |73
Plain forest landscape 52 55 83 85 69,5 |69

In this respect, the area of landscapes with stable ecogeographical status is 259
km? (6%), the area of landscapes with satisfactory ecogeographical status is 3,760
km? (85%), the area of landscapes with sufficient ecogeographical status is 297
km? (7%), and the area of landscapes with critical ecogeographical status is 103
km? (2%).

When analyzing the ecological status of settlements within the mountainous
semi-desert landscape type, it was determined that the score of pastures and
gardens here is equal to 100. The area of roads is quite small compared to the total
area, equal to 69.8 points. Settlements and crops were evaluated with 69 and 71
points, respectively. Crops in this landscape type occupy a large area. Within the
type, the area of landscape types with a stable ecogeographical status is 155 km?
(32%), the area of landscape types with a satisfactory status is 160 km? (33%), and
the area of landscape types with a sufficient status is 176 km? (35%) (Table 2).

Table 2. Statistical analysis of ecogeographical situation by landscape types.

Landscape type Ecological status | Area (in km?) | Share within type (in%) | Score (point)
Mountainous semi- stable 155 32 75-100
desert and arid satisfactory 160 33 50-75
1 .
Seppe sufficient 176 35 25-50
Arid steppe stable 54 2 75-100
landscape of plain satisfactory 2614 90 50-75
sufficient 121 4 25-50
critical 103 4 0-25
Arid forest and stable 50 16 75-100
shrubland satisfactory 262 84 50-75
Plain forest satisfactory 724 100 50-75
landscape

Within the pristine zones of the Arid steppe landscape of plain, where
anthropogenic modification is completely absent, the baseline ecological value
reaches 100 points. However, across functionally modified zones, settlements
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are rated at 67 points, crops at 59 points, pastures at 33 points, and gardens at
85 points. In the ecogeographical situation of this type, pastures predominate,
although the operational livestock impacts here are highly seasonal. Crops hold
the second largest functional share after pastures. Within this landscape type, the
area of landscape components with a stable ecogeographical situation is 54 km?
(2%), the area with a satisfactory condition is 2,614 km? (90%), the area with a
sufficient condition is 121 km? (4%), and the area in a critical condition is 103 km?
(4%).

In the Arid forest and shrubland landscape type, roads were rated 69.8 points,
gardens 87.9 points, settlements 67 points, crops 78.8 points, and pastures 61.7
points. Within this specific landscape type, the area of landscape variants with a
stable ecogeographical state is 50 km? (16%), and the area with a satisfactory state
is 262 km? (84%).

In the Plain forest landscape type, the score of roads is equal to 69.5. Pastures
are consistently ranked at 83 points, and gardens are ranked at 85 points. Within
this specific matrix, settlements exhibit a baseline score of 52 points, while crops
cover a substantial spatial extent, registering an indicator of 55 points. All territorial
components of this landscape type (724 km?) belong exclusively to landscapes
with a satisfactory ecogeographical state.

In general, to evaluate the ecogeographical aspect of the study area, the average
score was obtained from the ratio of the sum of the ecogeographical values of
anthropogenic modifications to their number. If we compare by landscape types,
the ecogeographical situation is more stable in the mountainous semi-desert
landscape type. The main reasons for this are the arid climate, high temperature,
low precipitation, etc. The ecogeographical situation is more sensitive in the dry
steppe landscape type and arid forests and shrubs, which have more favorable
natural conditions. This is due to the presence of natural winter pastures in the
dry steppe landscape type, sufficient precipitation and humidity in arid forests and
shrubs, as well as favorable relief conditions.

A modernization of the structure of arable land and crop rotation in the
distribution of perennial grasses in agrolandscapes is of great importance. This
structural approach is directly justified by the lower indicators observed in highly
modified zones. For instance, the low ecogeographical value of crops in the plain
arid steppe (59 points) is closely related to the rapid depletion of soil organic
matter and humus imbalance. For optimization, the long-term use of perennial
grasses, increasing the content of legumes, mathematically counteracts continuous
tillage pressures and increases overall productivity while mitigating erosion.

Based on the quantitative point thresholds obtained in this study, the
geoecological optimization of the territory should be organized according to the
following specific priorities:

Justification of Geoecological Monitoring (77 points): Although the
Mountainous semi-desert and arid steppe landscape type achieved a complex
score of 77 points—placing it within the “stable” gradation—this value sits

48



ISSN 2224-5278 3.2026

critically close to the satisfactory threshold line (75 points). This marginal
positioning scientifically dictates that a comprehensive geoecological monitoring
of the landscape fund must be organized to detect early-stage aridification and soil
salinity variations before the ecosystem shifts into a lower stability category.

Pasture Reclamation and Grazing Controls (33 points): The alarmingly low
pasture score within the Arid steppe landscape of plain (33 points) directly isolates
overgrazing as the primary driver of land degradation. Excessive and irregular
grazing has a negative impact on the botanical composition and biological
productivity of plants, leading to the destruction of useful forage plants in the
winter pastures. To reverse this, ecological optimization must enforce strict
rotational grazing boundaries, ensure the preservation and restoration of natural
coenoses, and introduce temporary small seasonal reserves to allow vegetative
recovery.

Preservation of Agro-landscapes: In zones where intensive anthropogenic
activity reduces the area of arable land, optimization must look to the preservation
and restoration of water supply to the territories, while fully taking into account
the local landscape-geographical, biological, and cultural resources.

Conclusion. In the Ajinohur foothills and adjacent areas, agriculture occupies
a leading place among the areas of material production in terms of production
and importance. As a result of anthropogenic activity, fertile soils are polluted,
the area of arable land is reduced, and productivity is reduced. One of the main
ecological problems for the study area is the gradual degradation and withdrawal
of agriculturally suitable lands from circulation.

Grazing has a negative impact on the botanical composition and biological
productivity of plants. Excessive and irregular grazing leads to the destruction of
useful plants in the vegetation. The purpose of taking livestock to winter pastures
is to feed them with useful forage plants. In this case, these plants are destroyed,
and plants that the livestock do not feed on develop relatively well. The calibrated
100-point scoring model deployed in this study successfully operationalizes these
ecological dynamics, providing a quantitative framework to support long-term
landscape-geographical and biological conservation planning.
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