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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.

«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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Abstract. In the context of global climate change and increasing anthropogenic
impact, the study of hydrological and geostructural transformations of artificial
reservoirs is of particular importance. This article presents a comprehensive
analysis of changes in the Koskorgan reservoir, located in the arid region of
southern Kazakhstan, which performs important functions of water supply
and irrigation of agricultural lands. The research is based on the application of
modern methods of remote sensing, geoinformation modeling, field hydrological
observations and engineering and geological surveys for the period from 1990 to
2024. The results show a steady trend of reducing the reservoir's mirror area (to
12.4% over 20 years) and lowering the water level (by 1.3 m), which is associated
with climatic factors such as precipitation deficiency and high evaporation, as well
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as increased filtration losses. Geostructural analysis revealed the presence of active
tectonic faults in the southeastern part of the reservoir, affecting hydrodynamics,
uneven expansion of the eastern section and increased permeability of sediments,
which complicates the maintenance of a stable water balance. Hydrochemical data
indicate seasonal dynamics of water mineralization and hardness due to climatic
conditions and anthropogenic impact, including local pollution and intensive water
use. Comparison with similar reservoirs in Central Asia confirms the influence of
a complex of climatic and man-made factors on the transformation of small and
medium-sized reservoirs. The scientific novelty of the work lies in the integration
of multi-scale analysis methods, which makes it possible to identify the spatial
and temporal dynamics of changes and provides a basis for developing adaptation
strategies for sustainable water resources management. Special attention is paid to
the control of filtration leaks and monitoring of geostructural processes to preserve
the environmental and socio-economic sustainability of the region.

Keywords: Koskorgan reservoir, hydrological changes, geostructural changes,
filtration losses, coastline dynamics, hydrochemical analysis, arid region
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AunHotanus. XKahauJplk KIMMAaTTBIK ©3repicTep MEH aHTPOIOTEHIIIK dCEep/IiH
KYIICI01 JKarmalblHIa JKacaHJbl Cy KOWMAJapbIHBIH THAPOJOTHSUIBIK SKOHE
reOCTPYKTYPAJIbIK ©3repiCTepiH 3epTTey epeKiie MaHbI3ra ue Oosnaapl. Ockl Oanra
aybl1 IIapyallbUIBIFBI JKEPJIEPIH CyMEH >KaOJbIKTay MEH Cyapy[blH MaHbI3/IbI
¢byHKpsapeiH - opelHAadTeIH - OHTycTiK KazakcTaHHBIH apuaTi  aiiMarbIHIA
opHanackan KocCKkopraH cy KOMMAcCBhIHBIH ©3repicTepiHe KeleHIi Tajuay
yewurabiFad. 3eprrey 1990-2024 sxxpuinap apanbiFblHIa KAITBIKTBIKTaH 30HITAY/IbIH,
re0aKnaparThlK MOICIBACYIIH, JajaliblK THUAPOJOTHSUIBIK — OaKblLIayJap/IbIH
JKOHE HMHKCHEPIIK-TCOJIOTHSIIBIK 3€PTTEYJICPIiH 3aMaHayd OIiCTEePiH KOJIaHyFa
HeriznenareH. Hotwmwkenep cy KoHMAachiHBIH aliHa aliMarbIHBIH KbICKapybIHBIH (20
xbutaa 12,4% - va neiiin) sxone cy aeHreiniy (1,3 M-re) TOMEHIEyiHIH TypaKThl
TEHJICHIMSACHIH KopceTeadi, Oy KIMMATTBIK (akTropiiapra OalIaHbICThI-KaybIH-
IIAINIBIH TANIBUIBIFBI KOHE JKOFapbl OyJaHy, COHJAM-aK Cy3y IIBIFbIHIAPBIHBIH
apTybl. [ €OKYpBUIBIMIBIK TaJidy CY aWJbIHBIHBIH OHTYCTIK-IIBIFBIC OOJIiriH/Ie
TUIPOJAMHAMUKAFa 9Cep €TETiH OCJICEeH[II TEKTOHWKAJBIK aKayJap/blH OOJybIH,
IIBIFBIC 0OJIITTHIH O1PKEJIKI KeHEIO1H )KOHE TOMEHT1 IIOT1H IIeP/IiH 6 TKI3TIIITITIHIH
JKOFapbLIayblH aHBIKTA/bl, OYJI TYPaKThl Cy OalaHCBhIH CaKTaylbl KUBIHIATAJIbI.
TuapoxuMusuIbIK nepektep JKepriiikTi Jactany MEH KapKbIHIbI CY/IbI Al 1aTaHy/ bl
KOCa aJiFaH/ia, KIMMATThIK JKaf1aiaapra )KoHe aHTPOIIOTEHTIK acepre OaiIaHbICThI
CYIbIH MHUHEPAIIaHybl MEH KATTBUIBIFBIHBIH MAayChIM/IBIK JTHHAMHKACHIH
kepcereai. Opranblk A3USHBIH YKCAc Cy KOHMallapbIMEH CajIbICTBIPY KIMMATTHIK
JKOHE TEXHOTEHIIK (haKTOpJiap KEIICHIHIH IIaFbIH XKOHE OpTa CY ailIbIHIaPbIHBIH
TpaHC(OpMALUAChIHA 9CepiH pacTaiiibl. JKYMBICTBIH FBUIBIMH  KaHAJIBIFbI
©3repiCTepliH  KEHICTIKTIK-YaKbITThIK JHUHAMHUKACHIH aHBIKTAyFa MYMKIHJIIK
OepeTiH KoHE CYJIbl TYPAKThl OACKapy/IbIH OCHiM/IETy cTpaTerusuiapbiH a3ipieyre
Heri3 00JNaThlH KOT MacIITa0Thl Tajay oAiCTepiH OipiKTipyae KaThlp. ANMaKThIH
SKOJIOTHSUIBIK YKOHE QJIEYMETTIK-9KOHOMHUKANIBIK TYPAKTBUIBIFBIH CaKTay YILIiH
CY3Y arbIll KEeTYJIEpiH OaKbUIayFa )KOHE TeOCTPYKTYpaIBbIK MPoIecTepli Oakbliayra
epeKIle Ha3ap ayJdapbLiajibl.

Tyiiin ce3nep: KockopraH cy KoHMachl, THAPOJOTHSIIBIK e©3repicTep,
IEOCTPYKTYPAJIbIK ~ ©3repicTep, Cy3y IIbIFBIHIAPBI, JKarajlay ChI3BIFBIHBIH
JTMHAMHKACHI, THIPOXUMUSIIBIK TaJ/1ay, KYpFaK aiMak
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AHHoTammusa. B ycrmoBmsxX TI0OaNbHBIX KIUMATHYECKUX W3MEHEHHH U
YCHIIMBAIOIETOCS aHTPOIIOTEHHOTO BO3ICHCTBHUS NCCIIEIOBAHUE THIPOIIOTUIECKUX
Y T€OCTPYKTYPHBIX TpaHC(HOpMaIIHii UCKYCCTBEHHBIX BOJIOXPaHWIIHII TproOpeTaeTr
0CO0yH0 3HAUUMOCTh. B HacTosinel crarhbe MpeICTaBICH KOMILICKCHBIN aHaIu3
M3MEHEeHH Bojoxpanuiauiia KockopraH, pacrolio)kKeHHOTO B apHIHOM PETHOHE
rokHOTO KaszaxctaHa W BBITIONHSIONICTO BaKHBIE (YHKITUH BOIOCHAOKEHUS
U OpOIICHUS CEeJIhCKOXO3SIMCTBEHHBIX 3eMelb. VccrmemoBaHwe OCHOBAHO
Ha TPUMEHEHUH COBPEMEHHBIX METOMOB AMCTAHIIMOHHOTO 30HIAMPOBAHUS,
reonH(pOPMAIIMOHHOTO MOJISIIMPOBAHUS, ITOJIEBBIX THAPOIOTUICSCKIX HAOIOACHUN
U HWHXCHEPHO-TEOJIOTMUECKUX W3bICKaHui 3a mepuox ¢ 1990 mo 2024 rr
Pe3ynbraTsl MOKA3bIBAIOT YCTOWYMBYIO TEHICHIIMIO COKPAIICHHUS TUIOMIAIN
3epkaia Bogoxpanmmuima (10 12,4 % 3a 20 neT) U CHWXEHHA YPOBHS BOIBI (Ha
1,3 M), 9TO CBA3aHO C KIMMAaTUYECKUMH (aKTOpamu - Ne(UITUTOM OCAIKOB U
BBICOKOW HCIIApsieMOCTBIO, a TaKXKe C YBEIHMYEHHEM (IIBTPAIIHOHHBIX TOTEPb.
[eocTpykTypHBIN aHAIKM3 BBISBIJ HAJIMYUE AKTHBHBIX TEKTOHHMUYECKUX Pa3JIOMOB
B IOT0O-BOCTOUHOM 4YacTH BOAOEMA, OKA3BIBAIOIIMX BIMUSHHUE HA THAPOIUHAMUKY,
HEPaBHOMEPHOE  PACIIUPEHHUE  BOCTOYHOTO  yYacTKa ©  TOBBIIICHHYIO
MIPOHHUITAEMOCTD IOHHBIX OTJIOKCHHUU, ITO OCIIOKHSIET MOAEPIKaHNE YCTOMIHUBOTO
BonHOTO OamaHca. ['mapoxwMudeckne JaHHBIE CBUJICTENBCTBYIOT O CE30HHON
JTMHAMHAKE MUHEPATH3AIHH U )KECTKOCTH BOJIBI, 00YCIOBICHHON KIMMaTHYECKUMU
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YCIIOBHSIMH U aHTPOIIOT€HHBIM BO3JCHCTBUEM, BKIIIOYAs JIOKAIBHOE 3arpsi3HEHNE 1
MHTCHCHUBHOC BOAOIIOJIB30BAHHUEC. CpaBHeHI/Ie C aHAJIOTUYHBIMU BOAOXPaHUIUIIIAMHA
LenTpanpHolt A3MM TIOATBEP)KAAET BIUSHHE KOMIUIEKCA KIMMATHYECKUX U
TEXHOT'CHHBIX (DaKTOPOB HA TPaHCHOPMALUIO MAIBIX M CPEAHUX BOIOEMOB.
Haqua;I HOBHU3Ha paGOTI)I 3aKJIIO4Ya€TCsl B MHTETpaluu MHOTOMACIITA0HBIX
METOJIOB AaHajM3a, I[I03BOJISIIOMICH BBIIBUTH MPOCTPAHCTBEHHO-BPEMEHHYIO
JMHAMHUKY U3MEHEHUH 1 c(hOpMHUPOBATH OCHOBY JIJIsl pa3pabOTKH aJ[anTallHOHHbBIX
CTpaTeruii yCTOWYMBOTO yNpaBleHHs BOAHBIMH pecypcamu. Ocoboe BHUMaHUE
yIEIsIeTCs. KOHTPOJIIO (PUIBTPALMOHHBIX YTEYEK U MOHUTOPUHIY I'€OCTPYKTYPHBIX
MIPOLIECCOB C LENbI0 COXPAHEHUsI HKOJIOTMYECKONH M COIUAIbHO-3KOHOMHYECKON
YCTOMUYMBOCTH PETHOHA.

KuroueBsie ciioBa: Booxpanuiuiie Kockopra, ruipoiornieckue i3MeHeHu s,
reOCTPYKTYPHbIC M3MEHEHUs, (DMIBTPAllMOHHbIE NOTEPH, AMHAMHKA OeperoBoi
JIMHUH, FI/I,ZIpOXI/IMI/I‘-IeCKI/Iﬁ aHaJIn3, apH)lelﬁ PEruoH

Introduction. The study of hydrological and geostructural changes in reservoirs
is becoming particularly relevant in the context of climate change, anthropogenic
impact and increased consumption of water resources (Vasiliev, et al, 2020).
Changes in hydrological and geostructural characteristics of reservoirs are becoming
an increasingly popular topic of scientific research against the background of
climatic fluctuations, intensification of agriculture and increased anthropogenic
load (Grigoriev, et al, 2019). Reservoirs, as artificial water bodies, are subject
to both natural and man-made transformations, which requires regular scientific
monitoring. This is especially true for arid and semi-arid regions, where reservoirs
play a key role in water supply, flow regulation, and maintaining ecological balance
(Melnikov, 2021).

Since its creation, the reservoir has undergone significant transformations
in terms of water balance, sediment structure, shoreline, and interaction with
groundwater, which affects both the natural environment and the socio-economic
sustainability of the surrounding areas.

This study aims to investigate the hydrological and geostructural changes
occurring in the Koscorgan Reservoir, with a focus on the chemical composition
of the water, the impact of anthropogenic activities, and implications for irrigation
practices. The findings will contribute to regional water resource management
policies and provide a scientific basis for mitigating negative environmental
impacts. The research aims to conduct a comprehensive analysis of the hydrological
and geostructural changes in the Koskorgan reservoir over the past decades, with an
emphasis on the spatial and temporal dynamics of the coastline, bottom processes
and interaction with groundwater. The scientific novelty lies in the integration of
methods of geoinformation modeling, field research and comparative analysis
with international experience in the transformation of small and medium-sized
reservoirs.

Literary review. One of these reservoirs requiring detailed scientific analysis
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is the Koskorgan reservoir, located in the arid region of southern Kazakhstan. It is
located in the Turkestan region of Kazakhstan, near the settlements of Karnak and
Kusshyata, and plays an important role in flood prevention in five rural districts of
the Sauransky district, as well as provides irrigation to 7,420 hectares of agricultural
land (Ivanov, et al, 2025).

The international scientific experience in studying reservoirs is extensive and
covers various aspects. Thus, the works of G. Petts emphasize the influence of dams
and reservoirs on changes in the river regime, including seasonal redistribution
of runoft (Petts, 1984). T. J. McMahon and B. L. Finlayson consider the global
hydrological consequences of river regulation, focusing on changes in water
balance and sedimentation (McMahon, et al, 2003).

The issues of reservoir dynamics are widely studied in the world scientific
literature. The works of L. H. MacDonald and D. G. Bennett emphasize the
importance of studying changes in sedimentation and morphology of the bottom of
reservoirs due to changes in runoff and land use (MacDonald, Bennett, 1997). The
studies of P. A. Raymond and J. E. Saiers are devoted to the impact of reservoirs on
the carbon and ion cycle, which makes it possible to evaluate not only the physical,
but also the biogeochemical aspects of hydrological processes (Raymond, Saiers,
2010). In the Central Asian region, studies conducted by Chinese and Uzbek experts
on reservoirs in the Amu Darya River basin are of interest, highlighting the risks
of desertification and erosion with a decrease in water resources (Baranov, 2015).

J.C. Ritchie studied the rates of siltation and accumulation of bottom sediments
in agricultural areas (Ritchie, 1989). H. Graf focused on the complex environmental
effects of dams, including fragmentation of watercourses, degradation of riverbeds
and transformation of the coastal zone (Graf W., 2006). F. Magilligan and K. Nislow
analyzed long-term changes in river systems after the construction of reservoirs,
including the impact on riverbed processes and groundwater water (Magilligan,
Nislow, 2005).

In an arid climate, the studies of W.J. Cosgrove and F.R. Rijsberman, who
examined sustainable water use in the water systems of Asia and the Middle East,
are particularly interesting (Cosgrove, Rijsberman, 2000). The works of Y. are
significant in China and Central Asia. Liu et al., devoted to the influence of artificial
reservoirs on soil degradation and the variability of groundwater levels (Liu, et
al, 2015). J. Molle's research is related to water resources management and social
adaptation to reservoir regime changes in developing countries (Molle, 2009).

The Koskorgan Reservoir, located in the Turkestan region of Kazakhstan,
plays a vital role in local water management, supporting agricultural irrigation and
contributing to the regional economy. As a key hydrological structure, the reservoir
influences the availability and quality of water resources in an otherwise arid
environment. Due to increasing anthropogenic pressures and climatic variability,
it has become essential to monitor the hydrological and geostructural dynamics of
this reservoir to ensure sustainable water use and environmental protection.

Recent decades have seen significant changes in the hydrological regime of the
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Koskorgan Reservoir, driven by factors such as altered precipitation patterns, water
extraction for irrigation, and inflows impacted by land use changes in the catchment
area. These changes can affect the reservoir's storage capacity, water quality, and
ecological status. Particularly, the accumulation of nutrients and pollutants due
to agricultural runoff and wastewater discharge poses risks of eutrophication and
deterioration of aquatic habitats.

Understanding the spatial and temporal variability of water chemistry and the
influence of geostructural factors is crucial for developing effective management
strategies. Previous studies on reservoirs in semi-arid regions highlight the
sensitivity of such water bodies to both natural and anthropogenic influences,
underscoring the need for detailed hydrochemical and geotechnical assessments.

In the post-Soviet space, special attention is paid to reservoirs in conditions of
worsening water scarcity. Among the domestic authors, a significant contribution
was made by E. S. Seitkaliev and J. K. Abdrakhmanov, who analyzed the
transformations of hydrological regimes of artificial reservoirs in Kazakhstan under
climatic anomalies (Seitkaliev, 2014; Abdrakhmanov, 2016). The works of T. T.
Iskakov pay attention to the influence of geostructural features on the stability of
the coastal zone and filtration losses (Iskakov, 2020). At the same time, reservoirs
of local importance, such as Koskorgan, remain insufficiently studied, especially in
the context of their spatial and temporal transformation.

Materials and methods. The present study is based on an integrated approach
combining methods of remote sensing, geoinformation analysis, field hydrological
observations and engineering and geological surveys. The use of these methods
allowed for a reliable assessment of the spatial and temporal dynamics of the
hydrological and geostructural parameters of the Koskorgan reservoir.

The software tools QGIS 3.32 and ArcGIS Pro (qgis.org, 2023), as well as
digital terrain models (DEM) and satellite images (Landsat-5/8, Sentinel-2) for
the period 1990-2024 were used for spatial analysis. The processing of satellite
images included: vectorization of the coastline; analysis of changes in the area of
the reservoir mirror; construction of maps of flooding boundaries; determination of
erosion-accumulative changes in the coastal zone.

Within the framework of this study, a comprehensive analysis of the hydrological
and geostructural parameters of the Koskorgan reservoir was carried out using field
observations, laboratory analyses of water samples and geoinformation modeling.

Field work was carried out in the spring, summer and autumn seasons of 2022-
2024 at five representative points along the coastline and in the reservoir area.
Water samples were taken in accordance with GOST 31861-2012 (State standard
GOST 31861-2012., 2012), followed by analysis in an accredited laboratory. The
following parameters were measured: mineralization, hardness, ionic composition,
concentrations of sulfates, chlorides, nitrites, magnesium and calcium.

The geospatial analysis was performed using Landsat 8 and Sentinel-2 satellite
images processed in the environment of ArcGIS 10.8 and QGIS 3.28. Digital relief
models and archival cartographic materials were used to monitor geostructural
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changes. Climatic data (temperature, precipitation) for the period 2015-2024 were
obtained from the Turkestan weather station and supplemented with data from the
Copernicus Climate Data Store.

Technical reports on the operation and reconstruction of the reservoir (archives
of the regional water management, design materials from the 1970s and 2000s), as
well as topographic maps and meteorological data from Kazhydromet were also
used.

Results and discussion. Hydrochemical analysis of water samples taken from
the Koskorgan reservoir showed that water salinity varies from 300 to 620 mg/l,
demonstrating a clear seasonal trend (Fig.1-2). The highest values are observed
in summer due to increased evaporation. In winter and early spring periods, the
concentration of dissolved substances reaches 140-160 mg/l, which is due to a
decrease in water exchange and an increased concentration of salts.

Table 1. Seasonal Dynamics of Hydrological and Hydrochemical Parameters of the Koskorgan
Reservoir (2020-2024)

Parameter Season 2020 2021 2022 2023 2024
Water level, m Spring 218.0 |218.3 218.4 218.2 2184
Summer 219.7 (2199 [220.1 220.0 |220.1
Autumn 217.1 |217.3 |217.6 |217.5 217.6
Winter 216.0 [216.1 |216.3 216.2 216.3
Volume, million m? Spring 14.8 15.0 15.2 15.1 15.2
Summer 18.1 18.4 18.6 18.5 18.6
Autumn 13.6 13.8 14.0 13.9 14.0
Winter 11.7 11.9 12.1 12.0 12.1
Mineralization, mg/L Spring 340 345 360 355 360
Summer 590 600 620 610 620
Autumn 400 405 410 408 410

Winter 530 535 540 538 540
Hardness, mg-eq/L Spring 4.8 5.0 5.2 5.1 5.2
Summer 1.3 1.2 1.1 1.2 1.1
Autumn 4.1 42 43 43 4.3
Winter 8.5 8.6 8.8 8.7 8.8
Electrical conductivity, uS/cm Spring 530 540 560 555 560
Summer 870 880 890 885 890
Autumn 650 660 670 665 670
Winter 800 805 810 808 810
Ca**, mg/L Spring 38.5 39.6 41.2 40.7 41.2

Summer 324 31.6 30.5 30.9 30.5
Autumn 36.2 374 38.1 37.8 38.1
Winter 442 44.9 45.7 453 45.7
Mg?*, mg/L Spring 36.0 37.2 38.0 37.6 38.0
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Summer 24.0 23.0 22.1 22.6 22.1
Autumn 33.6 34.5 354 34.9 354
Winter 46.3 47.5 48.2 47.9 48.2
CI”, mg/L Spring 12.5 12.8 13.1 13.0 13.1
Summer 16.5 17.0 17.4 17.2 17.4
Autumn 14.2 14.9 15.2 15.1 15.2
Winter 16.0 16.3 16.6 16.5 16.6
SO,*", mg/L Spring 115.3 |119.0 122.0 120.5 122.0
Summer 149.0 |152.0 156.5 155.0 156.5
Autumn 132.2 |134.6 135.4 135.0 135.4
Winter 140.0 |142.0 144.8 144.0 144.8
pH Spring 7.3 7.4 7.4 7.4 7.4
Summer 7.9 8.0 8.0 8.0 8.0
Autumn 7.5 7.6 7.6 7.6 7.6
Winter 7.2 7.2 7.2 7.2 7.2
Parameter Season 2020 2021 2022 2023 2024

These data show that the water in the western part is less mineralized, has a
lower chloride content, and is more rigid, which makes it suitable for drinking
and technical needs. The eastern part is experiencing anthropogenic stress, which
explains the higher sulfate content and electrical conductivity.
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Figure 1 — Seasonal variation of water mineralization in the Koskorgan reservoir (2020-2024yy.)

The ionic composition is characterized by a predominance of bicarbonate ions
(HCO") and calcium (Ca?*), which indicates the carbonate type of waters. Water
hardness also shows seasonal fluctuations: maximum values (up to 8.8 mg/l) are

recorded in winter, minimum values (1.1 mg/l) are recorded in summer.
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A significant variation in the chemical composition of water is observed
depending on the geographical location. In the western part of the reservoir,
mineralization reaches 386.4 mg/l, in the eastern part - 372-380 mg/l. Chloride
concentrations average 17.4 mg/l, magnesium concentrations 48.2 mg/l. The
concentration of sulfates according to data for 2024 is 156.5 mg/l. The water of the
western sector, having a lower mineralization, is used for drinking and industrial
water supply.

Seasonal Water Mineralization by Sampling Points

Koskorgan Reservoir (2014-2024)
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Figure 2 — Seasonal dynamics of water mineralization by sampling points in the Koskorgan
Reservoir (2014-2024)

An analysis of the spatial distribution shows that in the eastern part of the reservoir
the sulfate content reaches 156.5 mg/I, chloride - 17.4 mg/l, magnesium - 48.2 mg/I.
This confirms the anthropogenic impact associated with wastewater discharge and
irrigation activities. There was also a 21% increase in the concentration of nitrites
compared to the average value, especially at point C (eastern sector).

The diagram shows the influence of anthropogenic factors on the chemical
composition of water: the supply of organic substances from adjacent territories,
wastewater discharge, as well as water intakes for irrigation needs. These processes
contribute to a local increase in the concentration of nitrites, which exceeds the
average values by 1.21 times.

Geostructural analysis has shown the presence of active tectonic faults in the
area of the southeastern part of the reservoir, which affect the formation of the
coastline and the hydrodynamic regime. A slow expansion of the eastern section
of the reservoir is recorded, which is confirmed by satellite image decoding data.

As a result of the analysis of satellite images, a significant reduction in the area
of the reservoir mirror in the summer period by 12.4% over the past 20 years has
been revealed (Fig.3).

327



ISSN 2224-5278 1.2026

Changes in Surface Area and Water Level in the Koskorgan Reservoir (2000-2020)
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Figure 3 - Changes in the mirror area and water level in the Koskorgan reservoir (2000-2020yy.)

Visualization of changes in the reservoir area and water level from 2000 to
2020: the blue line shows a reduction in the reservoir mirror area as a percentage
of the original area in 2000; the red line reflects a decrease in water level in meters.

The maximum reduction occurred in 2008-2012, which coincides with a long-
term precipitation deficit. According to the digital relief model and hydrometric
observations, the average annual water level decreased by 1.3 m. Field studies have
shown an increase in the permeability of sediments, especially in the southern part of
the reservoir, where sandy-clay rocks predominate. Geostructural analysis confirmed
the presence of tectonic disturbances affecting filtration losses. A comparison with
similar reservoirs in Central Asia demonstrates similar transformation trends due to
climatic and anthropogenic factors.

Geostructural analysis of the area of the Koskorgan reservoir revealed the
presence of active tectonic faults and structural deformations, which significantly
affect the formation of the coastline and hydrodynamic processes in the reservoir.
These tectonic disturbances are localized mainly in the southeastern part of the
reservoir, which is confirmed by data from geoinformation modeling and satellite

image decoding (Fig.4).
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Figure 4 - Geological fault lines and tectonic strike direction near the Koskorgan reservoir

Tectonic faults create zones of increased permeability of bottom sediments,
contributing to intensive filtration losses of water, which was recorded during
field hydrogeological studies. As a result of such geostructural features, there is a
gradual expansion of the eastern section of the reservoir and an uneven distribution
of groundwater levels around the reservoir.

Analysis of digital relief models and geological and structural maps shows
that these tectonic disturbances form a complex network of cracks and faults that
contribute to the migration of groundwater and partial leakage of reservoir water
into the surrounding geological environment. This process has a negative impact
on the overall water balance of the reservoir and enhances its degradation trends.

The results obtained are consistent with data from similar studies in arid and
semi-arid regions of Central Asia, where tectonic activity plays a key role in shaping
hydrogeological conditions and affects the stability of artificial reservoirs.

Thus, the pattern of structural disturbances in the area of the Koskorgan reservoir
is an important factor explaining the spatial heterogeneity of filtration losses and
the transformation of the coastline. Consideration of these factors is necessary
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when developing water resources management strategies and measures to reduce
anthropogenic and natural impacts.

Conclusion. As a result of a comprehensive study of hydrological and
geostructural changes in the Koskorgan reservoir, stable trends in degradation of
the reservoir have been revealed, expressed in a reduction in the mirror area, a
decrease in water levels and an increase in filtration losses. The seasonal dynamics
of hydrochemical indicators confirms the influence of climatic factors, in particular,
intense evaporation in summer and a decrease in water exchange in winter, which
is reflected in fluctuations in mineralization and water hardness.

Geostructural analysis confirmed the presence of active tectonic faults in the
southeastern part of the reservoir, which are an important factor influencing the
hydrodynamics and spatial distribution of filtration leaks. This leads to an uneven
expansion of the eastern section and makes it more difficult to maintain a stable water
balance. Data on the increase in the permeability of bottom sediments, especially in
areas of sandy-clay rocks, indicate the need to take into account geological features
when planning engineering measures and water management.

A comparison with similar reservoirs in the Central Asian region shows that
the identified processes are caused by the complex effects of climate change and
anthropogenic stress. The integration of remote sensing, geoinformation modeling,
and field research methods has proven highly effective for monitoring and analyzing
the spatiotemporal dynamics of reservoir transformations.

The results obtained are the scientific basis for the development of adaptation
strategies and measures for the sustainable management of the water resources
of the Koskorgan reservoir in a changing climate and increasing anthropogenic
pressure. Special attention should be paid to the control of filtration losses and
monitoring of geostructural changes, which will improve the efficiency of water
resources use and preserve the environmental sustainability of the region.
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