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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.

Қазақстан Республикасы Ұлттық ғылым академиясы «ҚР ҰҒА Хабарлары. Геология және 
техникалық ғылымдар сериясы» ғылыми журналының Web of Science-тің жаңаланған 
нұсқасы Emerging Sources Citation Index-те индекстелуге қабылданғанын хабарлайды. Бұл 
индекстелу барысында Clarivate Analytics компаниясы журналды одан әрі the Science Citation 
Index Expanded, the Social Sciences Citation Index және the Arts & Humanities Citation Index-ке 
қабылдау мәселесін қарастыруда. Webof Science зерттеушілер, авторлар, баспашылар мен 
мекемелерге контент тереңдігі мен сапасын ұсынады. ҚР ҰҒА Хабарлары. Геология және 
техникалық ғылымдар сериясы Emerging Sources Citation Index-ке енуі біздің қоғамдастық 
үшін ең өзекті және беделді геология және техникалық ғылымдар бойынша контентке 
адалдығымызды білдіреді.

НАН РК сообщает, что научный журнал «Известия НАН РК. Серия геологии и технических 
наук» был принят для индексирования в Emerging Sources Citation Index, обновленной версии 
Web of Science. Содержание в этом индексировании находится в стадии рассмотрения 
компанией Clarivate Analytics для дальнейшего принятия журнала в the Science Citation Index 
Expanded, the Social Sciences Citation Index и the Arts & Humanities Citation Index. Web of 
Science предлагает качество   и  глубину   контента   для   исследователей,  авторов,  
издателей  и  учреждений. Включение Известия НАН РК. Серия геологии и технических 
наук в Emerging Sources Citation Index демонстрирует нашу приверженность к наиболее 
актуальному и влиятельному контенту по геологии и техническим наукам для нашего 
сообщества.
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в стадии рассмотрения компанией Clarivate Analytics для дальнейшего принятия 
журнала в the Science Citation Index Expanded, the Social Sciences Citation Index и the 
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«ҚР ҰҒА Хабарлары. Геология және техникалық ғылымдар сериясы».
ISSN 2518-170X (Online), 
ISSN 2224-5278 (Print)
Меншіктеуші: «Қазақстан Республикасының Ұлттық ғылым академиясы» РҚБ (Алматы қ.).
Қазақстан  Республикасының  Ақпарат  және  қоғамдық  даму  министрлiгiнің  Ақпарат  комитетінде
29.07.2020 ж. берілген № KZ39VPY00025420 мерзімдік басылым тіркеуіне қойылу туралы куәлік.
Тақырыптық бағыты: геология, мұнай және газды өңдеудің химиялық технологиялары, мұнай 
химиясы, металдарды алу және олардың қосындыларының технологиясы.
Мерзімділігі: жылына 6 рет. 
Тиражы: 300 дана.
Редакцияның мекен-жайы:  050010, Алматы қ., Шевченко көш., 28, 219 бөл., тел.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© Қазақстан Республикасының Ұлттық ғылым академиясы, 2022
Типографияның мекен-жайы:  «Аруна» ЖК, Алматы қ., Мұратбаев көш., 75.

Бас редактор
ЖҰРЫНОВ Мұрат Жұрынұлы, химия ғылымдарының докторы, профессор, ҚР ҰҒА 

академигі, Қазақстан Республикасы Ұлттық Ғылым академиясының президенті, АҚ «Д.В. 
Сокольский атындағы отын, катализ және электрохимия институтының» бас директоры (Алматы, 
Қазақстан) H = 4

Ғылыми хатшы
АБСАДЫКОВ Бахыт Нарикбайұлы,  техника ғылымдарының докторы, профессор, ҚР ҰҒА 

жауапты хатшысы, А.Б. Бектұров атындағы химия ғылымдары институты (Алматы, Қазақстан) H = 5
Р е д а к ц и я л ы қ  а л қ а:

ӘБСАМЕТОВ Мәліс Құдысұлы  (бас редактордың орынбасары), геология-минералогия 
ғылымдарының докторы, профессор, ҚР ҰҒА академигі, «У.М. Ахмедсафина атындағы 
гидрогеология және геоэкология институтының» директоры (Алматы, Қазақстан) H = 2

ЖОЛТАЕВ Герой Жолтайұлы  (бас редактордың орынбасары), геология-минералогия 
ғылымдарының докторы, профессор, Қ.И. Сатпаев тындағы геология ғылымдары институтының 
директоры (Алматы, Қазақстан) Н=2

СНОУ Дэниел, Рһ.D, қауымдастырылған профессор, Небраска университетінің Су ғылымдары 
зертханасының директоры (Небраска штаты, АҚШ) H = 32

ЗЕЛЬТМАН Реймар, Рһ.D, табиғи тарих мұражайының Жер туралы ғылымдар бөлімінде 
петрология және пайдалы қазбалар кен орындары саласындағы зерттеулердің жетекшісі (Лондон, 
Англия) H = 37

ПАНФИЛОВ Михаил Борисович,  техника ғылымдарының докторы, Нанси университетінің 
профессоры (Нанси, Франция) Н=15

ШЕН Пин, Рһ.D, Қытай геологиялық қоғамының тау геологиясы комитеті директорының орын
басары, Американдық экономикалық геологтар қауымдастығының мүшесі (Пекин, Қытай) H = 25

ФИШЕР Аксель, Ph.D, Дрезден техникалық университетінің қауымдастырылған профессоры 
(Дрезден, Берлин) Н = 6

КОНТОРОВИЧ Алексей Эмильевич,  геология-минералогия ғылымдарының докторы, 
профессор, РҒА академигі, А.А. Трофимука атындағы мұнай-газ геологиясы және геофизика 
институты (Новосибирск, Ресей) H = 19

АГАБЕКОВ Владимир Енокович, химия ғылымдарының докторы, Беларусь ҰҒА академигі, 
Жаңа материалдар химиясы институтының құрметті директоры (Минск, Беларусь) H = 13

КАТАЛИН Стефан, Рһ.D, Дрезден техникалық университетінің қауымдастырылған профессоры 
(Дрезден, Берлин) H = 20

СЕЙТМҰРАТОВА Элеонора Юсуповна, геология-минералогия ғылымдарының докторы, 
профессор, ҚР ҰҒА корреспондент-мүшесі, Қ.И. Сатпаев атындағы Геология ғылымдары институты 
зертханасының меңгерушісі (Алматы, Қазақстан) Н=11

САҒЫНТАЕВ Жанай, Ph.D, қауымдастырылған профессор, Назарбаев университеті (Нұр-
Сұлтан, Қазақстан) H = 11

ФРАТТИНИ Паоло, Рһ.D, Бикокк Милан университеті қауымдастырылған профессоры (Милан, 
Италия) H = 28
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© Национальная академия наук Республики Казахстан, 2022
Адрес типографии: ИП «Аруна», г. Алматы, ул. Муратбаева, 75.

Главный редактор
ЖУРИНОВ Мурат Журинович,  доктор химических наук, профессор, академик НАН РК, 

президент Национальной академии наук Республики Казахстан, генеральный директор АО 
«Институт топлива, катализа и электрохимии им. Д.В. Сокольского» (Алматы, Казахстан) H = 4

Ученный секретарь
АБСАДЫКОВ Бахыт Нарикбаевич,  доктор технических наук, профессор, ответственный 

секретарь НАН РК, Институт химических наук им. А.Б. Бектурова (Алматы, Казахстан) H = 5
Р е д а к ц и о н н а я  к о л л е г и я:

АБСАМЕТОВ Малис Кудысович, (заместитель главного редактора), доктор геологоминерало
гических наук, профессор, академик НАН РК, директор Института гидрогеологии и геоэкологии им. 
У.М. Ахмедсафина (Алматы, Казахстан) H = 2

ЖОЛТАЕВ Герой Жолтаевич,  (заместитель главного редактора), доктор геологоминерало
гических наук, профессор, директор Института геологических наук им. К.И. Сатпаева (Алматы, 
Казахстан) Н=2

СНОУ Дэниел, Ph.D, ассоциированный профессор, директор Лаборатории водных наук универ
ситета Небраски (штат Небраска, США) H = 32

ЗЕЛЬТМАН Реймар, Ph.D, руководитель исследований в области петрологии и месторождений 
полезных ископаемых в Отделе наук о Земле Музея естественной истории (Лондон, Англия) H = 37

ПАНФИЛОВ Михаил Борисович, доктор технических наук, профессор Университета Нанси 
(Нанси, Франция) Н=15

ШЕН Пин, Ph.D, заместитель директора Комитета по горной геологии Китайского геологического 
общества, член Американской ассоциации экономических геологов (Пекин, Китай) H = 25

ФИШЕР Аксель,  ассоциированный профессор, Ph.D, технический университет Дрезден 
(Дрезден, Берлин) H = 6

КОНТОРОВИЧ Алексей Эмильевич,  доктор геолого-минералогических наук, профессор, 
академик РАН, Институт нефтегазовой геологии и геофизики им. А.А. Трофимука СО РАН 
(Новосибирск, Россия) H = 19

АГАБЕКОВ Владимир Енокович, доктор химических наук, академик НАН Беларуси, почетный 
директор Института химии новых материалов (Минск, Беларусь) H = 13

КАТАЛИН Стефан, Ph.D, ассоциированный профессор, Технический университет (Дрезден, 
Берлин) H = 20

СЕЙТМУРАТОВА Элеонора Юсуповна, доктор геолого-минералогических наук, профессор, 
член-корреспондент НАН РК, заведующая лаборатории Института геологических наук им. К.И. 
Сатпаева (Алматы, Казахстан) Н=11

САГИНТАЕВ Жанай, Ph.D, ассоциированный профессор, Назарбаев университет (Нурсултан, 
Казахстан) H = 11

ФРАТТИНИ Паоло, Ph.D, ассоциированный профессор, Миланский университет Бикокк 
(Милан, Италия) 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
ABSADYKOV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of 

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H = 5
E d i t o r i a l  b o a r d:

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

ZHOLTAEV 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) Н=2

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

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

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

AGABEKOV 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) Н=11

SAGINTAYEV 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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ASSESSMENT OF THE IMPACT OF HUMAN ACTIVITY 
ON GROUNDWATER STATUS OF SOUTH KAZAKHSTAN

Abstract. The main reserves of fresh groundwater in South Kazakhstan are 
confined to aquifers of Quaternary, Neogene, Paleogene, Cretaceous deposits 
of Artesian basins. They play a major role in the water supply of the population 
with drinking water, especially large water consumers. Fractured water basins 
are characterized by significantly smaller reserves of fresh groundwater, but 
their widespread distribution in the region is of practical interest for the water 
supply of smaller water consumers.

The anthropogenic impact on groundwater has become especially noticeable 
in the current century due to the development and intensification of industry and 
agriculture, the growth of large cities and the expansion of urbanized territories. 
Intensification of the anthropogenic load on the resource potential of groundwater 
and associated ecosystems leads to a progressive deterioration of ecological 
and hydrogeological conditions in South Kazakhstan. This is primarily due to 
the depletion of groundwater resources, the formation of depression craters 
and water retention zones, groundwater pollution, which significantly affects 
the natural environment and human habitat. These negative changes occur 
especially intensively in areas of mining, oil and gas production and chemical 
industry development, characterized by significant changes in the existing water 
exchange, which is caused by violations of the water balance in the subsurface 
caused by the drainage of mineral deposits during their extraction, the exploitation 
of groundwater for domestic and industrial water supply and drainage systems, 
and also presence of industrial and household untreated effluents.

https://doi.org/10.32014/2021.2518-170X.75
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ОҢТҮСТІК ҚАЗАҚСТАН ЖЕРАСТЫ СУЛАРЫНЫҢ ЖАҒДАЙЫНА 
АНТРОПОГЕНДІК ФАКТОРЛАРДЫҢ ӘСЕРІН БАҒАЛАУ 

Аннотация. Оңтүстік Қазақстандағы тұщы жерасты суларының 
негізгі қоры артезиан алаптарының төрттік, неоген, палеоген, бор 
шөгінділерінің сулы горизонттарымен шектелген.  Олар халықты, 
әсіресе ірі су тұтынушыларын ауыз сумен қамтамасыз етуде үлкен 
рөл атқарады. Жарықшақ су бассейндері тұщы жерасты суларының 
айтарлықтай аз қорымен сипатталады, бірақ олардың аймақта кең таралуы 
кішігірім су тұтынушыларын сумен қамтамасыз ету үшін практикалық 
қызығушылық тудырады. Өнеркәсіп пен ауыл шаруашылығының дамуы 
мен қарқындауына, ірі қалалардың өсуіне және урбанизацияланған 
аумақтардың кеңеюіне байланысты жерасты суларына антропогендік 
әсер қазіргі ғасырда ерекше байқалды. Жерасты суларының және онымен 
байланысты экожүйелердің ресурстық әлеуетіне техногендік жүктеменің 
күшеюі Оңтүстік Қазақстанның экологиялық және гидрогеологиялық 
жағдайларының үдемелі нашарлауына алып келеді. Бұл ең алдымен 
жерасты сулары ресурстарының сарқылуымен, ойпат шұңқырлары 
мен судың кері аймақтарының қалыптасуымен, жерасты суларының 
ластануымен байланысты, бұл табиғи орта мен адамның тіршілік ету 
ортасына айтарлықтай әсер етеді. Бұл жағымсыз өзгерістер әсіресе тау-
кен мұнай-газ және химия өнеркәсібі салаларын дамыту салаларында 
қарқынды болып табылады, жер қойнауындағы су балансының бұзылуына 
байланысты қолданыстағы су алмасуындағы елеулі өзгерістермен, пайдалы 
қазбаларды өндіру кезінде оларды құрғату, жерасты суларын шаруашылық-
тұрмыстық және өнеркәсіптік сумен жабдықтау және су бұру жүйелері үшін 
пайдалану нәтижесінде туындаған, сондай-ақ өндірістік және тұрмыстық 
тазартылмаған ағынды сулардың болуымен сипатталады.

mailto:zhanna__1990@mail.ru
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ОЦЕНКА ВЛИЯНИЯ АНТРОПОГЕННЫХ ФАКТОРОВ НА 
СОСТОЯНИЕ ПОДЗЕМНЫХ ВОД ЮЖНОГО КАЗАХСТАНА

Аннотация. Основные запасы пресных подземных вод Южного 
Казахстана приурочены к водоносным горизонтам четвертичных, 
неогеновых, палеогеновых, меловых отложений артезианских бассейнов. 
Они играют основную роль при водообеспечении населения питьевой 
водой, особенно крупных водопотребителей. Бассейны трещинных вод 
характеризуются значительно меньшими запасами пресных подземных 
вод, но их широкое распространение на территории региона представляет 
практически интерес для водообеспечения более мелких водопотребителей. 
Антропогенное влияние на подземные воды стало особенно ощутимым в 
текущем столетии в связи с развитием и интенсификацией промышленности 
и сельского хозяйства, ростом крупных городов и расширением 
урбанизированных территорий. Интенсификация техногенной нагрузки на 
ресурсный потенциал подземных вод и связанные с ними экосистемы ведут 
к прогрессирующему ухудшению эколого-гидрогеологических условий 
в Южного Казахстана. Это связано прежде всего с истощением ресурсов 
подземных вод, образованием депрессионных воронок и зон подпора вод, 
загрязнением подземных вод, существенно влияющим на окружающую 
природную среду и среду обитания человека. Особенно интенсивно эти 
негативные изменения происходят в районах развития горнодобывающей, 
нефтегазодобывающей и химической промышленности, характеризующихся 
значительными изменениями сложившегося водообмена, что обусловлено 
нарушениями водного баланса в недрах, вызываемого осушением 
месторождений полезных ископаемых при их добыче, эксплуатацией 
подземных вод для хозяйственного и промышленного водоснабжения и 
систем отведения дренажных вод, а также наличием промышленных и 
хозяйственно-бытовых неочищенных стоков. 

mailto:zhanna__1990@mail.ru
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Introduction. The main groundwater resources of the Republic with 
mineralization up to 10 g/l (55%) are concentrated in South Kazakhstan. At the 
same time, the share of groundwater with mineralization up to 1 g/l is 59% of the 
total projected fresh water resources of Kazakhstan (Smolyar V.A. et.al 2012). 

The total value of the forecast groundwater resources with mineralization up 
to 10 g/l is 87.5 million m3/day, including those with mineralization up to 1.0 
g/l - 54.8 (62.6%); 1-3 g/l – 22.5 (25.7%); 3-10 g/l – 10.2 (11.7%). The main 
groundwater resources are confined to the foothill plains of Zhetysu, Zailiysky, 
Kirghiz Alatau, Karatau, Talas Mountains, as well as artesian basins. A smaller 
part of them is concentrated in the massifs of fractured rocks. At the same 
time, groundwater resources are unevenly distributed throughout the territory 
of Southern Kazakhstan due to the prevailing geological, hydrogeological and 
natural conditions. The largest modules of forecast groundwater resources are 
observed in the territories of Almaty and Turkestan regions, where the main 
groundwater reserves of Southern Kazakhstan with mineralization up to 1 g/l are 
concentrated (Smolyar V.A. et.al, 2011).

146 groundwater deposits with total proven reserves of 25.6 million m³/
day have been explored in Southern Kazakhstan, including: for household and 
drinking water supply - 8,7; industrial and technical water supply - 0.9; irrigation 
of land – 15.9; balneological purposes (mineral waters) - 0.016.

Most of the explored deposits are located within the artesian basins - 43 and 
the removal cones of foothill plumes and intermountain depressions - 43. 34 
deposits are associated with deposits of river valleys, 26 groundwater deposits 
are associated with limited structures of fractured-karst water massifs and zones 
of tectonic disturbances. The largest number of underground water deposits 
(52) have been explored in the Almaty region, to which the largest amounts 
are associated of proven groundwater reserves (17.0 million m³/day). The 
distribution of forecast groundwater resources by administrative regions of the 
Southern region is presented in Table 1 (Absametov M.K. et.al, 2019).

Table 1 - Distribution of forecast groundwater resources of Southern Kazakhstan   
Administrative areas Forecast groundwater resources, million m³/day

Total Including with mineralization, g/l
up to 1 1-3 3-10

Almaty 49,8 39,1 8,4 2,3
Zhambyl 22,5 14,9 7,5 0,01
Kyzylorda 15,9 3,2 7,6 5,1
Turkestan 11,4 8,4 3,0 -
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Significant changes in natural hydrogeological conditions occur during the 
exploitation of groundwater for water supply, irrigation, irrigation of pastures:

- there is a depletion of aquifers, that is, groundwater reserves of overlying 
and adjacent horizons are depleted and extensive depression funnels are formed;

- hydrogeological conditions in oil and gas aquifers change during development 
with formation pressure maintenance, which contributes to the penetration of 
aggressive oil and gas fluids into the upper aquifers, pollutes ground and surface 
waters, and changes the chemical composition of groundwater deposits;

- hydrogeological conditions on the areas of irrigated lands change 
significantly: the water-salt balance of the irrigation zone changes, the level 
of groundwater rises, which contributes to flooding, groundwater is polluted 
with toxic substances of fertilizers and pesticides, that is, their hydrochemical 
regime changes; there is (wide) salinization of lands, which is the main scourge 
of irrigated agriculture and one of the important negative factors influencing the 
geological environment;

- a significant impact on the hydrogeological situation is also exerted by 
uncontrolled self-discharging of wells in certain areas, leading to the formation 
of depression funnels that are extensive in area, resulting in a decrease in 
groundwater levels.

Another type of anthropogenesis of the natural regime of groundwater is the 
increase in their levels, accompanied by flooding of various structures and, at 
the same time, having a more extensive distribution area. Flooding is associated, 
as a rule, with floods and high waters and is of a short-term nature, its impact 
entails a change in landscapes: waterlogging of lands, waterlogging, suppression 
of natural vegetation (Mustafayev S.T. et.al, 2011).

From the standpoint of anthropocentrism, a number of degrees of territorial 
disturbance of landscapes, ecosystems and their corresponding zones should be 
distinguished (Belousova A.P. et.al, 2006):

- ecological well-being - in this case, the state of natural complexes is close 
to their natural functioning;

- environmental risk - there is a fixed change in the natural properties of 
natural complexes, leading to negative consequences;

- ecological crisis - changes in the properties of natural complexes pose a 
threat to economic activity and human health; 

- ecological disaster - in this case, negative changes lead to disruption of 
economic activity and morbidity of people;

- environmental catastrophe - negative changes lead to the impossibility of 
conducting economic activities and human habitation;

In all regionally expressed categories of anthropogenesis of the lands of 
Southern Kazakhstan, there are local areas of various micro-, meso- and 



222

N E W S  of  the  National  Academy  of  Sciences  of  the  Republic  of   Kazakhstan

macro-anthropogenic scales in terms of area and intensity of technogenic 
impact on natural ecosystems, accompanied by violations of the water-salt and 
hydrochemical regime of the underground hydrosphere. 

Materials and methods. During the field work, samples were taken at 106 
observation points for a complete chemical analysis and for the determination 
of technogenic chemical pollutants and the so-called pesticides, herbicides, 
polychlorinated befinyls, which do not occur in nature, but are created by man. 
All selected samples were handed over to the chemical-analytical laboratory 
of the Institute for the determination of drinking groundwater pollutants of a 
technogenic nature. This analysis was carried out on a computerized instrument - 
a chemical analyzer (GC-MS, serial №GSQA1312F07). It should be emphasized 
that the sampling of drinking groundwater during field work requires adherence 
to special rules. First, samples taken at the water intake (well) must be preserved 
by adding the organic matter hexane, which, due to the very low concentration of 
pollutants, must absorb these substances. After that, the taken sample should be 
kept in a special cooler with ice at a temperature not higher than + 50°C. 

Groundwater in the territory of Kazakhstan is in a wide variety of 
hydrogeological conditions and is subject to powerful anthropogenic impact. First 
of all, this is manifested in their contamination. The main sources of groundwater 
pollution are gaseous, liquid and solid substances and production waste from 
industrial enterprises of mining and oil and gas complexes, agricultural facilities, 
cities and large settlements, large dumps of industrial, household and radioactive 
waste. The ecological situation in South Kazakhstan remains unfavorable, and 
environmental pollution is high.

The largest sources of contamination are observed near enterprises that 
discharge industrial waste and wastewater onto the earth’s surface or into the 
river network without prior treatment - in 2016, the total volume of wastewater 
discharge into the river network amounted to 5,9 km³/year, including 0,131 km³/
year (2,25%) – untreated. The existing technologies for processing raw materials 
in Kazakhstan in terms of waste output (per unit of production) are inferior to 
advanced foreign analogues.

In recent years, the number of identified and potential sources of pollution 
has remained virtually unchanged, which is due to the economic recession in 
the republic, a decrease in the growth of industrial and agricultural production, 
and the associated decrease in the discharge of mass pollutants and wastewater 
volumes associated with these processes. The basis of the modern industry of the 
country is the most environmentally hazardous enterprises of the metallurgical, 
fuel and energy and mining industries (Kabdtakhmanoba S.K. et.al, 2016). They 
account for 88.5% of all emissions into the environment. In South Kazakhstan, 
largest centers of groundwater pollution have formed within the Karatau (South 
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Kazakhstan) mining complexes, as well as in the Almaty region.
According to the results of monitoring in the area of large cities, areas of 

groundwater pollution were identified in the zone of influence of individual 
deposits. Near such pollutants, large halos of groundwater pollution are observed, 
leading to the failure of entire groundwater intakes or their sections. The main 
criteria for the quality of natural waters in terms of hydrochemical indicators 
are the values of maximum allowable concentrations (MPC) of pollutants for 
sources of drinking, household and fishery water use (Oskotskaya E.R. et.al, 
2016), (Mukhamedzhanov M.A. et.al, 2018).

Depending on the size of the source of pollution and the amount of toxic 
substances entering the aquifer, the scale of pollution varies over a very wide 
range. In recent years, there has been a tendency to reduce the sanitary reliability 
of underground sources of centralized drinking water supply. According to 
groundwater monitoring data, 162 potential sources of pollution have been 
identified in the territory of South Kazakhstan, 133 of them directly affect the 
hydrogeochemical state of groundwater. The largest number was found in Almaty 
(103) and Turkestan (29) regions (Table 2). They are the most ecologically 
unfavorable regions of Kazakhstan in terms of pollution (Mukhamedzhanov 
M.A. et.al, 2019).

Table 2 - Distribution of sources and sites of groundwater contamination and 
availability of their observational network in South Kazakhstan

Administrative areas

Number of potential 
sources of groundwater 

contamination

Number of identified sites of groundwater 
contamination

Total surveyed having an observation network
Almaty 103 10 10 10
Zhambyl 19 16 15 16
Kyzylorda 11 3 2 2
Turkestan 29 17 3 17
Total by SK: 162 46 30 45

In Kazakhstan, there is also areal pollution of groundwater with oil products 
in the territories of almost all oil and gas producing complexes. In addition, 
contamination of groundwater with radionuclides has been established at oil 
production sites. The main areas of technogenic radioactive contamination 
of groundwater are noted at the Semey nuclear test site and in the zone of its 
influence, at the sites of peaceful nuclear explosions (including the so-called 
«Azgir trace» in the Northern Caspian region), at the sites of burial and storage 
of radioactive waste (especially in the territories Kokshetau, Kengir-Akbakai and 
Chiganak-Aksuek mining complexes), in areas of developed uranium deposits, 
especially by in-situ leaching (on the territory of the Shu-Sarysu mining complex 
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- developed uranium deposits Uvanas, Kanzhugan, Mynkuduk and Moinkum). 
Most of the pollution centers are formed in industrial areas - 181, at agricultural 
and municipal facilities - 47 and 26, respectively. This research is funded by the 
Science Committee of the Ministry of Education and Science of the Republic of 
Kazakhstan Grant No. BR10965134: Assessment of fresh groundwater resources 
as the main source and long-term reserve of sustainable drinking water supply 
for the population of the Republic of Kazakhstan.

Results and discussion. Let us now consider the ecological state of 
groundwater in the context of the regions of South Kazakhstan (Smolyar 
V.A. et.al, 2011). The following is the current state and level of groundwater 
contamination in South Kazakhstan.

Almaty region. There are 103 potential sources of pollution and 10 identified 
sites of groundwater pollution on the territory of the region. Groundwater 
contamination in the region is characterized as dangerous, moderately dangerous 
and permissible. The most intense technogenic impact on the geological 
environment is exerted by the largest Almaty industrial district in the region 
with the largest city in Kazakhstan – Almaty (about 1.8 million inhabitants) with 
numerous industrial enterprises, municipal landfills of household and industrial 
waste, ash dumps, sewage accumulators, filtration fields (Thevs N. et.al, 2017; 
Pueppke S.G. et.al, 2018).

There are 24 underground water deposits in operation in the Almaty region. 
Of these, 11 are subject to a dangerous (7) and moderately dangerous (4) degree 
of pollution. Hazardous pollutants contain groundwater of the Almaty deposit 
(removal cone) used for domestic drinking water supply in Almaty: cadmium - 
up to 10 MPC, manganese - 7-14 MPC, mercury - 1-2 MPC, phenols - 6 MPC, 
bromine - 2-5 MPC, petroleum products - 3-5 MPC, nitrates - up to 4 MPC. 
Within the field, the greatest danger is posed by industrial enterprises located in 
CHP-1, CHP-2, Pervomaiskaya oil depot, sedimentation tanks and waste water 
storage, Avatskaya and Almaty poultry farms. Most of the sources of pollution 
are concentrated in the northwestern part of the field, where contamination with 
heavy metals, phenols, nitrates, fluorine, bromine, and petroleum products is 
found in the groundwater (Zhang Z et.al, 2015). At the Almaty field, the upper 
aquifers are polluted - up to a depth of 100 m or more.

The established sources contamination of groundwater deposits, first of all, 
filtration fields of the cities of Almaty, Taldykorgan, Ushtobe, Zharkent, Kapshagai, 
Kaskelen, Talgar, urban-type settlements Fabrichny, Shemolgan, Uzunagash, 
Shilik, Chunja, Malovodnoye, Turgen, Karakemir, Mirny, Alekseevka, Avat, 
Energeticheskiy, Taran. In addition, groundwaters of the deposits pollute the 
tailings of the processing plants of the Koksu and Tekeli mines, the filtration 
fields and sedimentation tanks of the Ushtobe meat processing plant, Sarkand 
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cheese factory, Kapal butter factory, the Taldykorgan and Kirov sugar factories, 
and the Razvilnen butter factory (Isupova M.V. 2019). 

Zhambyl region. 32 groundwater deposits have been explored in the region for 
economic, drinking and complex purposes, 6 of which are subject to pollution. 
The most noticeable pollution of groundwater is observed on the territory of 
the Talas-Assy interfluve, where the main industrial enterprises are concentrated 
and the largest groundwater deposits have been explored and exploited (Talas-
Assy – southern part, North-Talas-Assy, Zhualy, Predeskov and Bijlikol), large 
concentrated water intakes have been created. In the underground waters of 
these deposits, fluorine with a maximum content of 3-8,2 MPC was registered, 
in addition, a number of components were found in high concentrations: sulfates 
– 1,5-3 MPC, ammonium - 3-5 MPC, hardness - 3-4 MPC, mineralization - 2-2,5 
MPC. In some places, groundwater contains nitrates and nitrites up to 1.7 MPC, 

Figure 1 - Map of groundwater contamination in South Kazakhstan

and chlorides appear near filtration fields and sugar factories – up to 2 MPC 
and Synthetic surfactants - up to 4 MPC. The degree of danger of groundwater 
contamination of these deposits is moderately dangerous and, in places, 
dangerous. In addition to the Talas-Assy interfluve, polluted industrial drains 
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pose a threat of contamination to the downstream Assy, Bijlikol and Shu-
Novotroitsk groundwater deposits, which are the main source of economic and 
drinking water supply of the Assy district center and the city of Karatau. The 
degree of danger of groundwater contamination of these deposits is moderately 
dangerous, and the Shu-Novotroitsk is permissible.

Kyzylorda region. In the Kyzylorda region, 18 groundwater deposits have 
been explored for economic and drinking purposes, 14 of which have been put 
into commercial operation. According to regime observations, there is an increase 
in water mineralization at seven exploited deposits. Thus, at the Terenozek 
groundwater deposit, the mineralization of groundwater has increased to date 
from 1,3 to 1,43 g/l, at the Kyzylorda – from 1,1 to 1,5 g/l, at the Karmakch – 
from 1,53-1,6 to 1,65-1,8 g/l, at the Rice – from 1,3-1,6 to 1,65-1,8 g/l, at the 
Shalkiya groundwater deposit – from 0,6-1 to 0,7-1,1 g/l, at the Sarybulak – 
from 1,5-3 to 2-3,3 g/l, at Kuvandarya – from 1,2-1,4 to 1,45-1,6 g/l. The degree 
of contamination of the groundwater of these deposits is moderately dangerous. 
Contamination of the groundwater of the upper aquifer within the limits of the 
Torangylysay field (not exploited) and the developed Kyzylorda was noted. 
For the first, groundwater pollution occurs from irrigated massifs located near 
the deposit, for the second - due to the pulling up of substandard waters of the 
Syrdarya River.

Turkestan region. 29 potential groundwater pollutants have been identified 
in the region. These are solid waste accumulators: sludge accumulators of 
JSC «Phosphorus», ash dumps of CHPP-1 and CHPP-2 of Shymkent, tailings 
of concentrating factories of the Baizhansai and Achisai mines; liquid waste 
accumulators: evaporation ponds of the Shymkent lead, phosphorus, oil refining, 
chemical and pharmaceutical plants; filtration fields of Shymkent, Kentau, 
Shymkent Poultry farm of the village of Zhelanda, Sastyubinsky cement works, 
oil depots of Shymkent, Belye Vody village, Mankent village.

In the Turkestan region, 25 groundwater deposits have been explored for 
economic and drinking and complex purposes, 21 of which have been put into 
industrial development for economic and drinking water supply. Groundwater 
contamination was detected only at 3 deposits. Within the Abai deposit, the 
mineralization of groundwater varies widely – from 0,4-0,5 to 1,93-2,16 g/l, which 
is 1,9-2,1 times higher than the MPC. Large sources of groundwater pollution 
have been installed on the area of the Badam-Sairam field - JSC «Phosphorus», 
the regional oil depot. Thus, in the area of JSC «Phosphorus», the growth of 
groundwater mineralization averages 0,14 g/l per year (from 0,5 g/l in 1988 to 
1,2 g/l in 1992), the hardness reaches 1,8 MPC, permanganate oxidability is 
17 times higher than the background. Smaller identified sources of pollution 
are hydrolysis plant, meat processing plant, cement plant. The water intakes of 
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the Badam-Sayram deposit are contaminated with the following components: 
nitrates – 1,1-1,3 MPC, iron – 4,2 MPC, mercury - 3 MPC, phosphates – 2,5 
MPC. Possible (potential) sources of groundwater pollution of the main water 
intake are CHP-3, asbestos-buffer plant, cannery, flour mill, karakul plant, 
electrical products plant, livestock complexes. The main polluting components 
of the groundwater of the main intake exceeding the MPC are iron (6-20 MPC), 
nitrates, oxidizability (1-1.8 MPC) and hardness (2-2.2 MPC). When processing 
the uranium deposits of Uvanas, Kanzhugan, Mynkuduk in Betpak-Dala by 
underground leaching, groundwater is contaminated with both radionuclides and 
heavy metals within a radius of several kilometers from the deposits. There is an 
increased content of lead, polonium, radon.

The most environmentally unfavorable regions of Kazakhstan in terms of 
pollution are Zhambyl, Kyzylorda, Turkestan and Almaty regions, which make 
up 52,2% of the Republic’s area (Figure 1).

Conclusion. The greatest changes in the conditions for the formation of 
groundwater in South Kazakhstan are associated with anthropogenic impact on 
the regime of surface runoff due to its regulation in the river basins of their 
smaller tributaries. The ratio of increase and decrease in groundwater resources 
depends on the geomorphological conditions of a particular area and can vary 
significantly. Important factors in changing the conditions for the formation of 
groundwater in South Kazakhstan are changes in the temperature regime of the 
territory and anthropogenic pollution of groundwater.

Versatile anthropogenic impact on nature leads to significant changes in the 
appearance of natural areas. Agricultural production is the main type of impact 
on the natural and territorial complexes of Kazakhstan, which significantly 
affects the landscape and ecological state of the land, covering 85,3% of the 
country’s land. The main types of agricultural impact on landscapes are 
agrogenic, reclamation and pasture. Steppe landscapes are disappearing, natural 
forest landscapes are being replaced by derivatives, swamps are being drained, 
deserts are being irrigated, and so on. At the same time, types of impacts and the 
response of geosystems to them in each natural zone have their own specifics. 
Thus, zonal patterns of changes in geosystems have been established and studied 
during pasture digression under the influence of agriculture, during restorative 
successions.
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