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Water quality of aquatic ecosystems of Akmola region

Currently, the issue of protecting natural resources from polluting and preventing pollution requires
worldwide attention. In general, water resources are becoming an invaluable resource that explains the
sustainable development of any state. Rational use and protection of water sources is becoming one of the
most pressing issues in our country. Pollution of water sources, in turn, affects the deterioration of water
quality, living organisms that live in water sources (algae, fish, etc.), and the health of consumers. Since water
is the most important resource in the world, it is a task to protect and prevent environmental risk. Therefore,
to monitor the aquatic ecosystems of Akmola region, the research team conducted research in laboratory
conditions, taking water samples from water bodies (Nura, Ishim Riversand Taldykol, Maybalyk, and
Zhaltyrkol Lakes) from a practical trip organized by the research group. Research studies on water samples
taken from water bodies showed that the water was polluted, and in some indicators the maximum rural
concentration was exceeded. It is clear that pollutants affect water biota, although in most cases they are not
the cause. According to water samples, the level of pollution of water sources was assessed. Protection of
Water Resources in general from pollutants is one of the strategic tasks of the country.

Keywords: water resources, environment, polluting sources, maximum concentration, physical and chemical
indicators, level of pollution, water quality, ecopolutants.

Introduction

The global demand for Water Resources is steadily growing from year to year. Increased demand
inadequate infrastructure and lack of management potential lead to water shortages in many regions. The
state of Water Resources is constantly changing depending on external factors. The water cycle is directly
influenced by population growth, human activity, that is, an anthropogenic factor. The initial quality of water
depends on the source of its origin. Surface waters (lakes, reservoirs, streams, and rivers), which are the
source of drinking water for the population, are usually of low quality and require extensive treatment. It can
still be contaminated by agricultural runoff or by burying liquid waste in surface and underground soil, as
well as filters from solid waste landfills. Depending on the time, other water sources such as rainwater have
different levels of water quality [1, 2].

Pollution of water sources, as well as its impact on the environment, is one of the most common
environmental problems. Despite the fact that Kazakhstan occupies a large territory, the quality of water in
all surface water bodies of the Republic remains unsatisfactory. Along with wastewater, pollutants enter
reservoirs and affect the aquatic ecosystem, primarily aquatic organisms [3-6].

As a result of anthropogenic impact, significant changes occur in the morphometric, hydrological,
chemical and other characteristics of water bodies, which, in turn, lead to changes in the structure,
productivity and condition of aquatic ecosystems. Pollution of water bodies is the result of anthropogenic
activity, which leads to negative consequences — deterioration of water quality, threat to water bodies,
deterioration of life and health of people [7]. Pollution contributes to an increase in the content of micro- and
macroelements in fresh and sea waters, bottom sediments, living organisms above the natural background of
a particular area [8].

Experimental

To control the quality of surface water in Akmola region, all the requirements for collecting water
samples from 5 water bodies (i.e., the Nura and Ishim Rivers, as well as lakes Maybalyk, Zharlykol,
Taldykol) were met, and water samples were taken from 26 points. During the study of surface water
samples, physical and chemical indicators of water quality (water temperature, transparency, hydrogen
indicator, total water hardness, heavy metal concentration) were determined. The research group determined
hydrochemical indicators of water to assess the quality of surface waters of Akmola region (Nura, Ishim
Riversand lakes Maybalyk, Zharlykol, Taldykol). It took 1.5 L of water sample to carry out the research.
Water samples taken from water bodies were analyzed according to 13 physical and chemical parameters,
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including the concentration of ions (Ca2+, Mg2+, Na+, K+, Fe total, Cl-, SO42-, HCO3-, No3-, CO32 -).
Water samples were carried out using the atomic-emission spectroscopy (inductively coupled plasma)
method in the Azimuth-Geology chemical-analytical laboratory. The research work on water samples was
analyzed according to the regulatory standards for managing the use of water resources of the committee on
water resources of the Ministry of Agriculture of the Republic of Kazakhstan “unified system for classifying
water quality in water bodies” [9]. During the study statistical data on the state of surface waters of the Ak-
mola region was used.

Results and Discussion

We consider sulfate ions in water samples from River Lakes, which are our objects of study, as
indicators of anthropogenic pollution. Figure 1 presents water quality assessment based on the results ob-
tained by the unified classification.
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Figure 1. Information on the quality of surface water in Akmola region in 2021

The chemical composition of samples taken from surface waters of the Akmola Region, i.e., the
indicators of the main ions, is shown in Figure 1. The indicators of calcium and magnesium ions are 8 times
higher in Lake Taldykol than in Lake Zharlykol. Compared to samples from the Nura river, the indicators of
calcium and magnesium ions in samples from the Ishim River exceed Shrek. The high level of these
indicators can be explained by the discharge of wastewater into rivers and lakes.

There is an insignificant difference in the indicators of the main ions of water samples taken in 2021
and 2022. The indicators of calcium and magnesium ions in the Ishim River decreased by half, and the
indicators of ions in Lake Taldykol, on the contrary, increased (Fig. 2).
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Figure 2. Information on the quality of surface water in Akmola region in 2022
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According to the results of monitoring, the state of surface water is directly affected by the inflow of
industrial complexes, domestic and wastewater located in the region (Fig. 3). It can also be seen that
chlorides and sulfates in the water content of lake Taldykol exceeded Shrek by 2 times.
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Figure 3. Concentration of ecopolyants on lake Taldykol

Figure 4 demonstrates the level of pollution of large rivers and lakes of Akmola region. It is clear that
any ecopoluter that falls into the biosphere as a whole accumulates one of the components of the ecosystem.
The deterioration of the water quality of lake Taldykol up to 70.5% can be explained as the result of an
external anthropogenic factor.
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Figure 4. Complex coefficient of water pollution

The chemical parameters of groundwater play an important role in the classification and assessment of
water quality. It is noted that the best results can be obtained only when studying the complex of ions in
water, and not the concentration of individual ions [10]. The chemical classification also reflects the
concentrations of various dominant cations, anions, and their interactions.
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The current anthropogenic load and growing man-made processes change the hydrochemical
parameters of water to the deterioration of their quality.

Field studies conducted to analyze surface monitoring data and assess surface waters have shown the
presence of chemical pollutants in river lakes in the Akmola region.

Conclusions

According to the study results and the unified classification system, the water quality of water sources
of Akmola region is assessed as follows: the Ishim and Nura rivers, Taldykol, Maybalyk and Zhaltyrkol
lakes belong to the 4th class, and the Ishim River (Arnasai) — (5th class). In conclusion, the indicators of
water samples taken from water bodies exceed the norm. It can be seen that in most water samples,
concentrations of chlorides and sulfates are found in large quantities. Sulfates, in turn, are considered as
indicators of pollution levels.

The data obtained from the annual calculation of the results of samples taken from common water
sources prove that in the future it is necessary to organize measures to protect water sources from external
pollutants. If the necessary measures are not taken, it can lead to a decrease in the diversity of aquatic biota
and irreversible pollution of water sources. The results of the research prove that the water ecosystems of
Akmola region are polluted.
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AKMO0J12 00J1BICBIHBIH €Yy 3KOKYHeJepineri cy canacobl

Kasipri yakpiTTa Tabufyu pecypcTap/isl JIacTayIibl Ko3epIcH KOpFay jKOHE JIACTaHY [bIH aJI/IbIH ally Maceleci
OyKin anemae Hazap ayaapyasl Kaxer eremi. JKammsl, cy pecypcrapbl Ke3 KelreH MEMIIEKETTIH TYPaKThl Jia-
MYBIH TYCIHAIpETiH Oara xeTrec pecypcka aiHamyna. Cy Ke3aepiH YTHIMIBI MalilaNany jkoHe Kopray Oi3iH
elMi3aeri eH e3eKTi macenenepaid Oipi. HeriziHeH cy ke3depiHiH JlacTaHybl €3 Ke3€TiHIe Cy CamachbHBIH
HalapiayblHa, cy ke3zaepinae (6anapipiaap, 6aibIKTap jkoHe T.0.) eMip CYPeTiH Tipi opraHu3Maepre KoHe Ty-
THIHYIIBUIAPABIH JeHCayabIFbIHA ocep ereni. Cy anemzeri eH MaHbI3bl Pecypc OONFaHIBIKTAaH, MiHIET KO-
JIOTHSUTBIK TOYEKeNepii Kopray koHe anjbiH any. COHIbIKTaH, AKMOJIA OOJIBICHIHBIH Cy dKOXKYHeJIepiH Mo-
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HUTOPHMHITEY MaKCaTbIH/A 3ePTTeY TOOBI YHbIMAACTBIPFAH NPAKTHKAIBIK carap OapbIChIHIA Cy aiiIbIHAApHI-
HaH (Hypa, Ecin e3ennepi men Tanapikes, Maiibanbik sxone YKanThIpkes KeJiiepiHeH) Cy cbiHaMaaphl abl-
HBII, 3epTXaHABIK XKaFaaiina seprreyiep xyprizingi. Cy oObekTiiepiHeH albIHFaH Cy ChIHaMallapblH 3epTTEy
JKYMBICTaphl Cy/IbIH JIaCTaHFaHBIH JKoHE KeHOip KepceTKimTep OOWBIHIIA MAKCUMAIIB! TOYITIKTIK KOHIIEHTPa-
IMSaH achlll KeTKeHIH kepceTTi. Jlactaymsl 3aTTap cy OHOTAachIHA acep eTETiHi aHBIK, OipaK Kel jkarmaiina
omnap cebern emec. Cy ceiHaManiapsl OOMBIHIIA Cy KO3/EpiHiH JlacTaHy AeHredi Oaramanapl. JKammsl cy pecypc-
TapBIH JIACTAYIIBI 3aTTaplaH KOPFay eJIiH CTPaTeTHsIIbIK MIHACTTEepiHIH Oipi OOJIBII TaObUIa bL.

Kinm cesdep: cy pecypcTapbl, KOpIIaFraH OpTa, JIACTaHy Ke3Jepi, MaKkCHUMalAbl KOHLEHTpauus, (usuka-
XUMUSIIBIK KOPCETKILITEp, IacTaHy AEHTeili, Cy camackl, SKOMOIIOTAHTTAp.

M.I'. XKapteibaeBa, C.E. Tynerenosa, H. Mynraes, XK.O. Opan6ekoBa

KadecTBO BOABI BOAHBIX YKOCHCTEM AKMOJIHHCKOH 00J1aCTH

B nacrosmee BpeMsi BONPOCHI 3aIIUThI IPUPOJHBIX PECYPCOB OT MCTOYHUKOB 3arpsI3HEHUS U MPeIoTBpale-
HUS 3arpsi3HEHNs TpeOYIOT BHUMAHHS BO BceM MHpe. B 1ieioM, BOmHBIE pecypChl CTaHOBSITCS HEOIEHHMBIM
pecypcoM, 0OBSICHSIOMNM YCTOHYMBOE Pa3BUTHE JTI000TO rocyapcTa. PannoHansHOe HCTIOIb30BaHUE U OX-
paHa BOJHBIX MCTOYHUKOB CTAHOBSITCS OJHOM M3 aKTyaJbHBIX NPoOIeM B cTpaHe. 3arps3HEHHE BOIHBIX HC-
TOYHUKOB, B CBOIO OYepe/ib, BIHMIET Ha yXy/AIICHNE KauyecTBa BOJBI, Ha KUBbIE OPTaHU3MBI (BOJOPOCIH, PHI-
OBl U T.JA.), HA 370pOBbe MoOAeH-TIoTpeduTeneld. [1ocKoNbKy BOAa ABISAETCS BaKHEHIIMM PECypcoM B MHpE,
3a7a4a 3alUTHl ¥ IPEIOTBPALICHHUS 3KOJIOTMIECKOTO PUCKAa CTAaHOBUTCS OUEHb akTyanbHOU. ITosTomy B 1e-
JSIX MOHUTOPHHIA BOJHBIX 3KOCHCTEM AKMOJIMHCKOH OOJACTH, B XOJ€ NMPAaKTHIECKOH MOE3JKH, OPTraHU30-
BaHHOH MCCIIeI0BATEIBLCKON IPYIITON, ObITH 0TOOPaHBI MPOOB! BOAKI ¢ BOAHBIX 00BeKTOB (pek Hypa, Ecuie u
o3ep Tanppikons, Maiibanbik 1 JXKanTeIpkoib) U MPOBEIEHBI UCCIEN0BaHMS B JIAOOPATOPHBIX YCIOBHSX. Pe-
3yJIBTAThl UCCIIENOBAaHMS IPOO BOJIBI U3 BOAHBIX OOBEKTOB IOKAa3ald, YTO BOJA 3arps3HEHa, 0 HEKOTOPHIM
MIOKAa3aTelIsIM IPEBBIIIECHA IPEIENIbHO JIOMyCTUMas KOHIeHTpanusa. OueBHIHO, YTO 3arps3HSIOLINE BEIIeCTBA
BIIMSIIOT Ha HUX, XOTS U HE SBIIIFOTCS B OONBIIMHCTBE CIIyYaeB IIPUYNHON CHIDKEHHSI OMOTOKCHYHOCTH BOBIL.
Tlo mpoGaMm BOZIBI OLIEHHUBAJICS YPOBEHb 3arpsS3HEHUS BOJHBIX HCTOYHHKOB. B 1iermom, oxpaHa BOJHEIX pecyp-
COB OT 3aTrPSA3HSIONINX BEIIECTB OTHOCUTCS K OJJHOM M3 CTPATETHYECKHUX 331ad CTPAHbL.

Kniouesvie ciosa: BOGHBIE PECYPCHI; OKPY’KAOIIasl Cpela; ICTOUYHHUKH 3arpsA3HEHUS; PEIeIbHO JOIMYCTUMBbIE
KOHIIEHTPALUH; (PU3NKO-XHMHUUECKUE TOKA3aTeIH; yPOBEHb 3arPSI3HEHMS; KAU€CTBO BOJIBI, SKOIIOIIOTAHTHI.
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