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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. 

«Қазақстан Республикасы Ұлттық ғылым академиясының Хабарлары. Геология және 
техникалық ғылымдар сериясы» ғылыми журналы 2016 жылдан бастап халықаралық 
реферативтік және ғылымиметриялық Scopus дерекқорында индекстеледі және тұрақты 
библиометриялық көрсеткіштерді көрсетіп келеді.

Сонымен қатар журнал Web of Science платформасының (Clarivate Analytics, 2018) 
халықаралық реферативтік және наукометриялық дерекқоры Emerging Sources Citation Index 
(ESCI) тізіміне енгізілген.

ESCI дерекқорында индекстелуі журналдың халықаралық ғылыми рецензиялау талаптары 
мен редакциялық этика стандарттарына сәйкестігін растайды, сондай-ақ Clarivate Analytics 
компаниясы тарапынан басылымды Science Citation Index Expanded (SCIE), Social Sciences 
Citation Index (SSCI) және Arts & Humanities Citation Index (AHCI) дерекқорларына енгізу 
қарастырылуда.

Scopus және Web of Science дерекқорларында индекстелуі жарияланымдардың 
халықаралық деңгейде жоғары сұранысқа ие болуын қамтамасыз етеді, олардың дәйексөз алу 
көрсеткіштерінің артуына ықпал етеді және редакциялық алқаның геология мен техникалық 
ғылымдар саласындағы өзекті, бірегей және ғылыми тұрғыдан маңызды зерттеулерді 
жариялауға ұмтылысын айқындайды.

Научный журнал «News of the National Academy of Sciences of the Republic of Kazakhstan, Series 
of Geology and Technical Sciences» с 2016 года индексируется в международной реферативной 
и наукометрической базе данных Scopus и демонстрирует стабильные библиометрические 
показатели. 

Журнал также включён в международную реферативную и наукометрическую базу данных 
Emerging Sources Citation Index (ESCI) платформы Web of Science (Clarivate Analytics, 2018).

Индексирование в ESCI подтверждает соответствие журнала международным 
стандартам научного рецензирования и редакционной этики, а также рассматривается 
компанией Clarivate Analytics в рамках дальнейшего включения издания в Science Citation Index 
Expanded (SCIE), Social Sciences Citation Index (SSCI) и Arts & Humanities Citation Index (AHCI).

Индексирование в Scopus и Web of Science обеспечивает высокую международную 
востребованность публикаций, способствует росту цитируемости и подтверждает 
стремление редакционной коллегии публиковать актуальные, оригинальные и научно значимые 
исследования в области геологии и технических наук.



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)
Owner: «Central Asian Academic Research Center» LLP (Almaty).
The certificate of registration of a periodical printed publication in the Committee of information of the Ministry 
of Information and Communications of the Republic of Kazakhstan Nº KZ50VPY00121155, issued on 05.06.2025
Thematic scope:  geology, hydrogeology, geography, mining and chemical technologies of oil, gas and metals
Periodicity: 6 times a year. 
http://www.geolog-technical.kz/index.php/en/

©  «Central Asian Academic Research Center» LLP, 2026.

EDITOR-IN-CHIEF
ZHURINOV Murat Zhurinovich,  Doctor  of  Chemical Sciences, Professor, Academician of IAAS 

and NAS RK, General Director of the Research Institute of Petroleum Refining and Petrochemicals (Almaty, 
Kazakhstan), https://www.scopus.com/authid/detail.uri?authorId=6602177960; https://www.webofscience.com/
wos/author/record/2017489

DEPUTY EDITOR-IN-CHIEF
ABSADYKOV Bakhyt Narikbayevich, Doctor of Technical Sciences, Professor, Academician of NAS RK, 

Satbayev University (Almaty, Kazakhstan), https://www.scopus.com/authid/detail.uri?authorId=6504694468; 
https://www.webofscience.com/wos/author/record/2411827 

EDITORIAL BOARD:
ABSAMETOV Malis Kudysovich, Doctor of Geological and Mineralogical Sciences, Professor, 

Academician of NAS RK, Director of the U.M. Akhmedsafin Institute of Hydrogeology and Geoecology (Almaty, 
Kazakhstan), https://www.scopus.com/authid/detail.uri?authorId=56955769200; https://www.webofscience.com/
wos/author/record/1937883 

ZHOLTAEV Geroy Zholtaevich, Doctor of Geological and Mineralogical Sciences, Professor, Honorary 
Academician of NAS RK (Almaty, Kazakhstan), https://www.scopus.com/authid/detail.uri?authorId= 
57112610200; https://www.webofscience.com/wos/author/record/1939201 

SNOW Daniel, PhD, Associate Professor, Director, Aquatic Sciences Laboratory, University of Nebraska 
(Nebraska, USA), https://www.scopus.com/authid/detail.uri?authorId=7103259215; https://www.webofscience.
com/wos/author/record/1429613 

SELTMANN Reimar, PhD, Head of Petrology and Mineral Deposits Research in the Earth Sciences 
Department, Natural History Museum (London, Great Britain), https://www.scopus.com/authid/detail.
uri?authorId=55883084800; https://www.webofscience.com/wos/author/record/1048681 

PANFILOV Mikhail Borisovich, Doctor of Technical Sciences, Professor at the University of Nancy 
(Nancy, France), https://www.scopus.com/authid/detail.uri?authorId=7003436752; https://www.webofscience.
com/wos/author/record/1230499 

SHEN Ping, PhD, Deputy Director of the Mining Geology Committee of the Chinese Geological Society, 
Member of the American Association of Economic Geologists (Beijing, China), https://www.scopus.com/authid/
detail.uri?authorId=57202873965; https://www.webofscience.com/wos/author/record/1753209 

FISCHER Axel, PhD, Associate Professor, Technical University of Dresden (Dresden, Germany), https://
www.scopus.com/authid/detail.uri?authorId=35738572100; https://www.webofscience.com/wos/author/record/ 
2085986 

AGABEKOV Vladimir Enokovich, Doctor of Chemical Sciences, Academician of NAS of Belarus, 
Honorary Director of the Institute of Chemistry of New Materials (Minsk, Belarus),  https://www.scopus.com/
authid/detail.uri?authorId=7004624845 

CATALIN Stefan, PhD, Associate Professor, Technical University of Dresden (Dresden, Germany), https://
www.scopus.com/authid/detail.uri?authorId=35203904500; https://www.webofscience.com/wos/author/record/ 
1309251 

JAY Sagin, PhD, Associate Professor, Nazarbayev University (Astana, Kazakhstan), https://www.scopus.
com/authid/detail.uri?authorId=57204467637; https://www.webofscience.com/wos/author/record/907886 

FRATTINI Paolo, PhD, Associate Professor, University of Milano - Bicocca (Milan, Italy), https://www.
scopus.com/authid/detail.uri?authorId=56538922400 

NURPEISOVA Marzhan Baysanovna, Doctor of Technical Sciences, Professor of Satbayev University 
(Almaty, Kazakhstan), https://www.scopus.com/authid/detail.uri?authorId=57202218883; https://www.webof-
science.com/wos/author/record/AAD-1173-2019 

RATOV Boranbay Tovbasarovich, Doctor of Technical Sciences, Professor, Head of the Department of 
Geophysics and Seismology, Satbayev University (Almaty, Kazakhstan), https://www.scopus.com/authid/detail.
uri?authorId=55927684100; https://www.webofscience.com/wos/author/record/1993614 

RONNY Berndtsson, Professor, Director of the Centre for Advanced Middle Eastern Studies, Lund University 
(Lund, Sweden),  https://www.scopus.com/authid/detail.uri?authorId=7005388716; https://www.webofscience.
com/wos/author/record/1324908 

MIRLAS Vladimir, PhD, Professor, Eastern R&D Center, Ariel University (Ariel, Israel), https://www.scopus.
com/authid/detail.uri?authorId=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)
Меншіктеуші: «Орталық Азия академиялық ғылыми орталығы» ЖШС (Алматы қ.).
Қазақстан Республикасының Ақпарат және коммуникациялар министрлігінің Ақпарат комитетінде 
05.06.2025 ж. берілген Nº KZ50VPY00121155 мерзімдік басылым тіркеуіне қойылу туралы куәлік.
Тақырыптық бағыты: геология, гидрогеология, география, тау-кен ісі, мұнай, газ және металдардың 
химиялық технологиялары
Мерзімділігі: жылына 6 рет. 
http://www.geolog-technical.kz/index.php/en/

© «Орталық Азия академиялық ғылыми орталығы» ЖШС, 2026,

БАС РЕДАКТОР
ЖҰРЫНОВ Мұрат Жұрынұлы, химия ғылымдарының докторы, профессор, ХҒАҚ және ҚР ҰҒА 

академигі, Мұнай өңдеу және мұнай-химиясы ғылыми-зерттеу институтының бас директоры (Алматы, 
Қазақстан), https://www.scopus.com/authid/detail.uri?authorId=6602177960;  https://www.webofscience.com/
wos/author/record/2017489

БАС РЕДАКТОРДЫҢ ОРЫНБАСАРЫ:
АБСАДЫҚОВ Бақыт Нәрікбайұлы, техника ғылымдарының докторы, профессор, ҚР ҰҒА 

академигі, Қ.И. Сәтбаев атындағы Қазақ ұлттық техникалық зерттеу университеті (Алматы, Қазақстан), 
https://www.scopus.com/authid/detail.uri?authorId=6504694468; https://www.webofscience.com/wos/author/re-
cord/2411827 

РЕДАКЦИЯ АЛҚАСЫ:
ӘБСӘМЕТОВ Мәлiс Құдысұлы, геология-минералогия ғылымдарының докторы, профессор, ҚР 

ҰҒА академигі, У.М. Ахмедсафин атындағы Гидрогеология және геоэкология институтының директоры 
(Алматы, Қазақстан), https://www.scopus.com/authid/detail.uri?authorId=56955769200; https://www.webof-
science.com/wos/author/record/1937883 

ЖОЛТАЕВ Герой Жолтайұлы, геология-минералогия ғылымдарының докторы, профессор, ҚР ҰҒА 
құрметті академигі (Алматы, Қазақстан), https://www.scopus.com/authid/detail.uri?authorId=57112610200; 
https://www.webofscience.com/wos/author/record/1939201 

СНОУ Дэниел, PhD, қауымдастырылған профессор, Небраска университетінің Су ғылымдары 
зертханасының директоры (Небраска, АҚШ),  https://www.scopus.com/authid/detail.uri?authorId=710325 
9215; https://www.webofscience.com/wos/author/record/1429613 

ЗЕЛЬТМАНН Раймар, PhD, Жер туралы ғылымдар бөлімінің петрология және пайдалы қазбалар кен 
орындары саласындағы зерттеулерінің жетекшісі, Табиғи тарих мұражайы (Лондон, Ұлыбритания), https://
www.scopus.com/authid/detail.uri?authorId=55883084800; https://www.webofscience.com/wos/author/record/ 1048681 

ПАНФИЛОВ Михаил Борисович, техника ғылымдарының докторы, Нанси университетінің 
профессоры (Нанси, Франция), https://www.scopus.com/authid/detail.uri?authorId=7003436752; https://www.
webofscience.com/wos/author/record/1230499 

ШЕН Пин, PhD, Қытай геологиялық қоғамының Тау-кен геологиясы комитеті директорының орын
басары, Американдық экономикалық геологтар қауымдастығының мүшесі (Бейжің, Қытай), https://www.
scopus.com/authid/detail.uri?authorId=57202873965; https://www.webofscience.com/wos/author/record/ 1753209 

ФИШЕР Аксель, PhD, қауымдастырылған профессор, Дрезден техникалық университеті (Дрезден, 
Германия), https://www.scopus.com/authid/detail.uri?authorId=35738572100; https://www.webofscience.com/
wos/author/record/2085986 

АГАБЕКОВ Владимир Енокович, химия ғылымдарының докторы, Беларусь ҰҒА академигі, Жаңа 
материалдар химиясы институтының құрметті директоры (Минск, Беларусь), https://www.scopus.com/
authid/detail.uri?authorId=7004624845 

КАТАЛИН Стефан, PhD, қауымдастырылған профессор, Дрезден Техникалық университеті (Дрезден, 
Германия), https://www.scopus.com/authid/detail.uri?authorId=35203904500; https://www.webofscience.com/
wos/author/record/1309251 

САҒЫНТАЕВ Жанай, PhD, қауымдастырылған профессор, Назарбаев университеті (Астана, 
Қазақстан), https://www.scopus.com/authid/detail.uri?authorId=57204467637; https://www.webofscience.com/
wos/author/record/907886 

ФРАТТИНИ Паоло, PhD, қауымдастырылған профессор, Бикокк Милан университеті (Милан, 
Италия), https://www.scopus.com/authid/detail.uri?authorId=56538922400 

НҰРПЕЙІСОВА Маржан Байсанқызы, техника ғылымдарының докторы, Қ.И.  Сәтбаев атындағы 
Қазақ ұлттық техникалық зерттеу университетінің профессоры (Aлматы, Қазақстан),  https://www.scopus.
com/authid/detail.uri?authorId=57202218883; https://www.webofscience.com/wos/author/record/AAD-1173-2019 

РАТОВ Боранбай Товбасарович, техника ғылымдарының докторы, профессор, «Геофизика және 
сейсмология» кафедрасының меңгерушісі, Қ.И. Сәтбаев атындағы Қазақ ұлттық техникалық зерттеу 
университеті (Алматы, Қазақстан), https://www.scopus.com/authid/detail.uri?authorId=55927684100;  https://
www.webofscience.com/wos/author/record/1993614 

РОННИ Берндтссон,  профессор, Таяу Шығысты заманауи зерттеу орталығының директоры, Лунд 
университеті (Лунд, Швеция), https://www.scopus.com/authid/detail.uri?authorId=7005388716;  https://www.
webofscience.com/wos/author/record/1324908 

МИРЛАС Владимир, PhD, профессор, Ариэль университетінің Шығыс ғылыми-зерттеу орталығы 
(Ариэль, Израиль), https://www.scopus.com/authid/detail.uri?authorId=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)
Собственник: ТОО «Центрально-Азиатский академический научный центр» (г. Алматы).
Свидетельство о постановке на учет периодического печатного издания в Комитете информации 
Министерства информации  и  коммуникаций  и  Республики  Казахстан Nº KZ50VPY00121155,  выданное 
05.06.2025 г.
Тематическая направленность:  геология, гидрогеология, география, горное дело и химические технологии 
нефти, газа и металлов
Периодичность: 6 раз в год. 
http://www.geolog-technical.kz/index.php/en/

© ТОО «Центрально-Азиатский академический научный центр», 2026.

ГЛАВНЫЙ РЕДАКТОР
ЖУРИНОВ Мурат Журинович,  доктор химических наук, профессор, академик МААН и НАН РК, 

Генеральный директор НИИ нефтепереработки и нефтехимии (Алматы, Казахстан), https://www.scopus.
com/authid/detail.uri?authorId=6602177960; https://www.webofscience.com/wos/author/record/2017489

ЗАМЕСТИТЕЛЬ ГЛАВНОГО РЕДАКТОРА
АБСАДЫКОВ Бахыт Нарикбаевич, доктор технических наук, профессор, академик НАН РК, 

Казахский национальный исследовательский технический университет им. К.И. Сатпаева (Алматы, 
Казахстан), https://www.scopus.com/authid/detail.uri?authorId=6504694468; https://www.webofscience.com/
wos/author/record/2411827 

РЕДАКЦИОННАЯ КОЛЛЕГИЯ:
АБСАМЕТОВ Малис Кудысович, доктор геолого-минералогических наук, профессор, академик НАН 

РК, директор Института гидрогеологии и геоэкологии им. У.М. Ахмедсафина (Алматы, Казахстан), https://www.
scopus.com/authid/detail.uri?authorId=56955769200; https://www.webofscience.com/wos/author/record/1937883 

ЖОЛТАЕВ Герой Жолтаевич, доктор геолого-минералогических наук, профессор, почетный 
академик НАН РК (Алматы, Казахстан), https://www.scopus.com/authid/detail.uri?authorId=57112610200; 
https://www.webofscience.com/wos/author/record/1939201 

СНОУ Дэниел, PhD, ассоциированный профессор, директор Лаборатории водных наук Университета 
Небраски (Небраска, США), https://www.scopus.com/authid/detail.uri?authorId=7103259215; https://www.
webofscience.com/wos/author/record/1429613 

ЗЕЛЬТМАНН Раймар, PhD, руководитель исследований в области петрологии и месторождений 
полезных ископаемых в Отделе наук о Земле Музея естественной истории (Лондон, Великобритания), https://
www.scopus.com/authid/detail.uri?authorId=55883084800; https://www.webofscience.com/wos/author/record/ 1048681 

ПАНФИЛОВ Михаил Борисович, доктор технических наук, профессор Университета Нанси (Нанси, 
Франция), https://www.scopus.com/authid/detail.uri?authorId=7003436752; https://www.webofscience.com/
wos/author/record/1230499 

ШЕН Пин, PhD, заместитель директора Комитета по горной геологии Китайского геологического 
общества, член Американской ассоциации экономических геологов (Пекин, Китай), https://www.scopus.
com/authid/detail.uri?authorId=57202873965;  https://www.webofscience.com/wos/author/record/1753209 

ФИШЕР Аксель, PhD, ассоциированный профессор, Технический университет Дрезден (Дрезден, 
Берлин), https://www.scopus.com/authid/detail.uri?authorId=35738572100; https://www.webofscience.com/
wos/author/record/2085986 

АГАБЕКОВ Владимир Енокович, доктор химических наук, академик НАН Беларуси, почетный 
директор Института химии новых материалов (Минск, Беларусь), https://www.scopus.com/authid/detail.
uri?authorId=7004624845 

КАТАЛИН Стефан, PhD, ассоциированный профессор, Технический университет Дрезден (Дрезден, 
Германия), https://www.scopus.com/authid/detail.uri?authorId=35203904500; https://www.webofscience.com/
wos/author/record/ 1309251 

САГИНТАЕВ Жанай, PhD, ассоциированный профессор,  Назарбаев университет (Астана, Казахстан),                                                                       
https://www.scopus.com/authid/detail.uri?authorId=57204467637; https://www.webofscience.com/wos/author/record/907886 

ФРАТТИНИ Паоло, PhD, ассоциированный профессор, Миланский университет Бикокк (Милан, 
Италия), https://www.scopus.com/authid/detail.uri?authorId=56538922400 

НУРПЕИСОВА Маржан Байсановна, доктор технических наук, профессор Казахского национального 
исследовательского технического университета им. К.И. Сатпаева (Aлматы, Казахстан), https://www.scopus.
com/authid/detail.uri?authorId=57202218883; https://www.webofscience.com/wos/author/record/AAD-1173-2019 

РАТОВ Боранбай Товбасарович, доктор технических наук, профессор, заведующий кафедрой 
«Геофизика и сейсмология», Казахский национальный исследовательский технический университет им. 
К.И. Сатпаева (Алматы, Казахстан), https://www.scopus.com/authid/detail.uri?authorId=55927684100; https://
www.webofscience.com/wos/author/record/1993614 

РОННИ Берндтссон,  профессор, Директор Центра современных ближневосточных исследований, 
Лундский университет (Лунд, Швеция),  https://www.scopus.com/authid/detail.uri?authorId=7005388716; 
https://www.webofscience.com/wos/author/record/1324908 

МИРЛАС Владимир, PhD, профессор, Восточный научно-исследовательский центр, Университет 
Ариэля, (Ариэль, Израиль),  https://www.scopus.com/authid/detail.uri?authorId=8610969300; https://www.
webofscience.com/wos/author/record/53680261 



6

ISSN 2224-5278                                                                                                           3.2026

CONTENTS

Abakanov M.S. 
Pile foundations with elevated pile caps for seismic zones...................................................8

Abdullayev M.G., Mansurova S.I., Mammadli E.A. 
Efficiency diagnostics of polymer injection for enhanced oil recovery..............................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 resources......................................................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 
conditions............................................................................................................................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....................................................................................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.I., Ulugberdiev A.Sh., Kurashkin S.O., 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..............................................................................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..............................200



7

ISSN 2224-5278                                                                                                           3.2026

Nurseitov Sh., Alsheriyev Е.Т., Dossaliyev K.S., Ismailov B.A., Abdrasilov L. 
Hydraulic engineering and geological prerequisites for flood safety in the Turkestan 
region................................................................................................................................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)............................................................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 tomography........................................................252

Sanakulov K., Ergashev U., Khamidov R., Kuttybayev A., Kozhantov A. 
Study of flotation concentrates of Auminzo-Amantay sulfide ores and improvement of 
gold recovery.....................................................................................................................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 
monitoring assessment......................................................................................................286

Sattarov N.E., Khudaynazarov D.Kh., Abdurakhmonov K.Z., Lepekhina Y.A., 
Panfilov I.A. 
Engineering and geological substantiation of technogenic tailings conservation for 
improved stability and environmental safety.....................................................................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 
mobile imaging data..........................................................................................................325

Тulegenova О.Sh., Bisengaliev M.D., Doskazieva G.Sh., Shayakhmetova Zh.B.,  Nasir M.
Evaluation of the effectiveness of cyclic stimulation at the fields of Western 
Kazakhstan........................................................................................................................348

Uralov B.K., Sakhmetova G.E., Zhanabekova R.S., Kulmakhanova I.К., Orazbayev K.N. 
Geoecological principles of placement of electric power facilities taking into account 
the influence of electromagnetic fields..............................................................................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.......................................................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....................................................................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).........................................410



39

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    

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

UDC: 911.52:504.5:551.58
IRSTI: 87.27.25 

©Amanova Sh.S.1,2*, Hajiyeva A.Z.3, Jafarova F.M.3, Ibrahimova 
L.P.4, Ene A.5, 2026.

1Baku State University, Baku, Azerbaijan;
2Khazar University, Baku, Azerbaijan;

3Azerbaijan State University of Economics (UNEC), Baku, Azerbaijan; 
4Nakhchivan State University, Nakhchivan, Azerbaijan;
5Dunarea 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 
km²) operates under a satisfactory ecogeographical state, while a critical 2% (103 
km²) faces advanced degradation due to localized pasture failures scoring a low 
33 points.
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Аннотация. Өзектілігі. Бұл зерттеу Әзірбайжанның Аджинохур тау 
бөктеріндегі қазіргі заманғы ландшафттардың экогеографиялық жағдайын 
талдайды. Күрделі табиғи жағдайлармен және динамикалық экологиялық 
процестермен сипатталатын бұл аймақтың тұрақтылығы мен икемділігін 
түсіну болашақ аймақтық даму стратегиялары үшін өте маңызды. Мақсаты. 
Зерттеудің мақсаты - Аджинохур тау бөктеріндегі қазіргі экогеографиялық 
жағдайды және антропогендік трансформацияны ГИС технологияларын 
және 100 балдық бағалау жүйесін қолдана отырып бағалау. Әдістер. 
Ауданның экогеографиялық жағдайы заманауи ГИС технологияларын және 
тегіс беткейлік картаға түсіруді қолдана отырып құрастырылған сандық 
карталар арқылы талданды. Бұл тәсіл әртүрлі ландшафт элементтерін дәл 
сандық және сапалық салыстыруға мүмкіндік берді және табиғи кешендер 
арасындағы функционалдық байланыстарды анықтады. Табиғи ресурстық 
әлеуетті және антропогендік жүктеме дәрежесін көрсету үшін 100 балдық 
шкала қолданылды, климат, жер бедері, жер жамылғысы және экономикалық 
өзгерістер сияқты факторларды математикалық және статистикалық 
әдістерді қолдана отырып бағалады. Нәтижелер. Зерттеу егістік жерлерге, 
жайылымдарға, көлік желілеріне, бақшаларға және елді мекендерге жеке 
антропогендік әсерлерді жан-жақты зерттеді. 4 негізгі ландшафт түрі бойынша 
деградацияланған және тұрақты аймақтарды ажырататын экологиялық карта 
жасалды. Кешенді бағалау ұпайлары таулы жартылай шөлді типтің ең жоғары 
тұрақтылықты (77 ұпай) көрсететінін, одан кейін құрғақ орман/бұталы алқап 
(73 ұпай), жазық орман (69 ұпай) және жазықтың құрғақ дала ландшафтының 
(63 ұпай) келетінін көрсетті. Статистикалық тұрғыдан алғанда, аумақтың 
85%-ы (3760 км²) қанағаттанарлық экогеографиялық жағдайда өмір сүреді, 
ал маңызды 2%-ы (103 км²) жайылымдардың жергілікті деңгейде бұзылуына 
байланысты үдемелі деградацияға ұшырап, 33 ұпайдан төмен балл жинады.

Түйін сөздер: климаттық әрекет, аштық нөл, ландшафт, антропогендік 
трансформация, Аджинохур аласа тауы, экогеографиялық бағалау, ГАЖ 
модельдеу, жердің деградациясы



42

ISSN 2224-5278                                                                                                           3.2026

©Аманова Ш.С.1,2*, Гаджиева А.З.3, Джафарова Ф.М.3, Ибрагимова 
Л.П.4, Ене А.5, 2026.

1Бакинский государственный университет, Баку, Азербайджан;
2Университет «Хазар», Баку, Азербайджан;

3Азербайджанский государственный экономический университет (UNEC), 
Баку, Азербайджан;

4Нахчыванский государственный университет, Нахчыван, Азербайджан;
5Университет Дунареа де Жос в Галаце, Галац, Румыния.

*E-mail: shahnaz.amanova@gmail.com

ОЦЕНКА ЭКОГЕОГРАФИЧЕСКОГО СОСТОЯНИЯ 
ТРАНСФОРМАЦИИ СОВРЕМЕННЫХ ЛАНДШАФТОВ

Аманова  Шахназ ― PhD, преподаватель, Бакинский государственный университет; 
Университет Хазар, Баку, Азербайджан,
E-mail: shahnaz.amanova@gmail.com, https://orcid.org/0000-0001-7962-7073;
Гаджиева Афаг ― PhD, доцент, Азербайджанский государственный экономический 
университет (UNEC), Баку, Азербайджан,
E-mail: Afag_Hajiyeva@unec.edu.az, https://orcid.org/0000-0002-9813-7835;
Джафарова Фируза ― PhD, доцент, Азербайджанский государственный экономический 
университет (UNEC), Баку, Азербайджан,
E-mail: Firuza_Jafarova@unec.edu.az, https://orcid.org/0000-0003-1342-1843;
Ибрагимова Лейла ― PhD, старший преподаватель, Нахчыванский государственный 
университет, Нахчыван, Азербайджан,
E-mail: leylaibrahimova@ndu.edu.az, https://orcid.org/0009-0005-3955-1074;
Эне Антоанета ― профессор, Дунаря де Жос, Галацкий университет, Галац, Румыния,
E-mail: aene@ugal.ro, https://orcid.org/0000-0002-6976-0767.

Аннотация. Актуальность. В исследовании анализируется 
экогеографическое состояние современных ландшафтов предгорий 
Аджинохура в Азербайджане. Данный регион характеризуется сложными 
природными условиями и динамичными экологическими процессами, поэтому 
оценка его устойчивости и трансформационного потенциала имеет важное 
значение для разработки стратегий регионального развития, рационального 
природопользования и предотвращения деградации земель. Цель. Оценить 
современное экогеографическое состояние и степень антропогенной 
трансформации предгорий Аджинохура с использованием ГИС-технологий 
и 100-балльной системы оценки. Методы. Экогеографическое состояние 
территории анализировалось на основе цифровых карт, составленных с 
применением современных ГИС-технологий и методов картографирования 
сглаженных поверхностей. Такой подход позволил провести количественное 
и качественное сопоставление различных элементов ландшафта и выявить 
функциональные взаимосвязи между природными комплексами. Для 
оценки потенциала природных ресурсов и степени антропогенной нагрузки 
использовалась 100-балльная шкала, учитывающая климат, рельеф, 
растительный покров и хозяйственные изменения. Обработка данных 
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осуществлялась с применением математических и статистических методов. 
Результаты и выводы. В исследовании комплексно изучены антропогенные 
воздействия на пахотные земли, пастбища, транспортные сети, сады и 
населенные пункты. Составлена экологическая карта, на которой выделены 
деградированные и стабильные зоны по четырем основным типам ландшафта. 
Комплексная оценка показала, что горные полупустынные ландшафты 
характеризуются наибольшей устойчивостью (77 баллов), далее следуют 
аридные леса и кустарники (73 балла), равнинные леса (69 баллов) и аридные 
степные ландшафты равнины (63 балла). Установлено, что 85% территории, 
или 3760 км², находится в удовлетворительном экогеографическом состоянии, 
тогда как 2% территории, или 103 км², характеризуется сильной деградацией, 
связанной преимущественно с локальным ухудшением состояния пастбищ, 
и имеет низкую оценку - 33 балла. Полученные результаты подтверждают 
необходимость территориально дифференцированного подхода к управлению 
ландшафтами и разработке мер по снижению антропогенной нагрузки..

Ключевые слова: борьба с изменением климата, нулевой голод, 
ландшафт, антропогенная трансформация, Аджинохурская низкая гора, 
экогеографическая оценка, ГИС-моделирование, деградация земель

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 
(Jasinavičiūtė and Veteikis, 2022). Therefore, understanding these large-scale 
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; Sowińska-Świerkosz 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, 
relief irregularities 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 (Belčáková 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-Aristizábal 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
A..M

 = ( 
 
  ─ C

A.F
) x 100

Here EAA.M – ecological value of anthropogenic modification (in points); 
LN – area of natural landscape (area of landscape where current anthropogenic 
modification is not observed); LM – area of modern landscape, CA.F – 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
c
 + EA

p
 + EA

s
 + EA

r
 + EA

g
): n

Where C. E. A - complex ecogeographic value of the landscape type (points); 
EAs - ecogeographic value of selected complexes (points); EAc - ecogeographic 
value of the cultivated area (points); EAg - ecogeographic value of gardens (points); 
EAr - 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).

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
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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 
km² (6%), the area of landscapes with satisfactory ecogeographical status is 3,760 
km² (85%), the area of landscapes with sufficient ecogeographical status is 297 
km² (7%), and the area of landscapes with critical ecogeographical status is 103 
km² (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 km² 
(32%), the area of landscape types with a satisfactory status is 160 km² (33%), and 
the area of landscape types with a sufficient status is 176 km² (35%) (Table 2).

Table 2. Statistical analysis of ecogeographical situation by landscape types.
Landscape type Ecological status Area (in km2) Share within type (in%) Score (point)

Mountainous semi-
desert and arid 

steppe

stable 155 32 75-100
satisfactory 160 33 50-75
sufficient 176 35 25-50

Arid steppe 
landscape of plain

stable 54 2 75-100
satisfactory 2614 90 50-75
sufficient 121 4 25-50
critical 103 4 0-25

Arid forest and 
shrubland

stable 50 16 75-100
satisfactory 262 84 50-75

Plain forest 
landscape

satisfactory 724 100 50-75

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 km² 
(2%), the area with a satisfactory condition is 2,614 km² (90%), the area with a 
sufficient condition is 121 km² (4%), and the area in a critical condition is 103 km² 
(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 km² (16%), and the area with a satisfactory state 
is 262 km² (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 km²) 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 
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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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