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Analytics

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.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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RESEARCH ON THE QUALITY OF NATURAL WATER
OF ZHONGAR-ALATAU AND ALTYNEMEL NATIONAL NATURAL
PARKS OF THE ALMATY REGION, REPUBLIC OF KAZAKHSTAN

Abstract. The relevance of this research is connected with strengthening of anthropogenic and technogenic
impact of pollutants on the biosphere in the Republic of Kazakhstan and in the world. The greatest influence of
ecotoxicity is experienced by the water environment, being the final reservoir of the most pollutants. Over the past
25-30 years, the structure of water use has changed, which is expressed in a sharp increase in the social component of
water use. The share of household and drinking water supply increased from 11% in 1980 up to 28% in 2018. In this
connection, there is a real problem of drinking water quality, which is determined by contamination of natural water,
unsatisfactory water treatment at water supply stations, secondary pollution in spreading networks. The article
presents the results of physico-chemical indicators of the quality of natural water and experimental studies in
Zhongar-Alatau and Altynemel National Natural Parks. Quality control of natural water was carried out by the basic
laboratory of the Testing Center of Taldykorgan branch of Joint Stock Company “National Center of Expertise and
Certification”. The laboratory was certified by the State Standard of the Republic of Kazakhstan for the right to carry
out analyses of water sources and drinking water in all respects according to state standards. Experimental
conditions: air temperature - 20°C, relative humidity - 71%.

Key words: comparative analysis, monitoring, groundwater, water quality, national parks.

Introduction. The geological-structural and climatic conditions of the territory of Zhongar-Alatau
National Natural Park (hereinafter, NNP) promote formation and spread fissure and fissure-veined type
underground water in Palaeozoic strata sediments, pore and pore-layers type in Meso-Cenozoic sediments.
Waters are joined with various aquifers and complexes.

The water-bearing complex of Paleozoic effusive-sedimentary deposits is associated with effusive
rocks, tuffs, conglomerates, less often with sandstones and limestones.

Good exposure and fissure of rocks with a significant amount of precipitation, presence of snowfields
and glaciers favor formation of fresh groundwater. The capacity of the most flooded fissure zone is 100-
150 m, underground water depth is up to 5 m in the valleys of thalwegs, up to 100 m on the slopes and
watersheds. Fissured water obtains the main nourishment in the spring from melting snow and during
autumn-summer rains.

Water-inflow feature of Paleozoic rocks naturally increases from the root of mountains to its peaks
and from higher mountain massifs to low mountain spurs. Discharge of the most wellsprings in effusive
and metamorphic rocks varies from 0.5 to 2 /s, in granites, conglomerates, sandstones it is 2-3 1/s. Areas
of tectonic disturbances are especially watery, where the discharge of wellsprings reaches 5-10 I/s.

The water-bearing complex of Pre-Paleozoic and Paleozoic metamorphosed rocks is connected with
fissured gneisses, shales, sandstones, siltstones, conglomerates and it is developed in upstreams of the
Aksu, Lepsi rivers.
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The depth is 50-60 m, water-inflow is different and depends on nourishment conditions, location,
lithological composition and fissuring degree.

Wellsprings joined to the fissured zone have a discharge from 0.5 to 10 1/s. Water is fresh, mainly
contains bicarbonate calcium.

A groundwater regime is closely related to climatic factors. In the late spring and summer, due to
intensive snow melting, the discharges of wellsprings increase and reach a maximum value, whereas in
winter they decrease reaching a minimum value.

Intermountain areas, located among the mountain ranges, are characterized by a great variety of
shapes, sizes, altitude position, geological structure, and conditions of underground run-off. The capacity
of sediments in basins varies from ten to several hundred meters. Their geological structure is different.
Large basins are made of Neogene-Quaternary sediments, smaller ones (Pokatilovskaya, Kolpakovskaya
basins) only of Quaternary sediments.

The groundwater depth in Quaternary sediments predominantly of gravel and pebble composition
varies from 80 m near the mountains up to 1-2 m in the valleys of the basal rivers. The direction of
groundwater flow, as a rule, coincides with the slope of the surface and goes out from the outskirts to the
centres of basins, in river valleys along their stream flow.

The aquifer of the Upper Quaternary-Modern alluvial sediments widespreads in the valleys of the
Baskan, Lepsi, Tentek rivers, it is joined to the sediments of flood plains and first above-floodplain
terraces. The lithological composition of the water-bearing strata is various, ranges from boulder and
pebble in the upstream of rivers, to sandy, sandy-loamy and loamy in the lower reaches.

The underground water lays at a depth of 0.8-8.0 m. Mineralization varies from 0.1 to 1.4 g/,
composition is calcium carbonate and magnesium, and transferring to plains the composition changes to
sulphate-hydrocarbonate calcium-sodium.

In the river valleys, underground water is closely connected with surface water. They feed on river
water, atmospheric precipitation and, to a lesser extent, flowing from the mountains. Water-inflow of
rocks is high, specific discharges of boreholes at least 1-2 I/s, wellsprings discharges - 2-3 1I/s. Water is
predominantly fresh hydrocarbonate calcium and calcium-sodium, sometimes magnesium. Regime is
unstable. Fluctuations of underground water level are closely related to changes in water discharge in
rivers and depend on precipitation. Maximum discharges of wellsprings are observed in spring, Minimum
- in January and February.

Depending on the nourishment conditions in different landscapes and climatic zones, a composition
and mineralization of underground water changes. In general, fresh water is predominant in the territory of
the Zhongar-Alatau NNP, among which are ultra-fresh, slightly mineralized and relatively high
mineralized.

Ultra-fresh water (with mineralization up to 0.1 g/l) is common in the fissured Paleozoic sedimentary
and igneous rocks of the nival and partly meadow belts.

Composition of water is calcium bicarbonate, less often the chloride-hydrocarbonate, sulphate-
hydrocarbonate sodium-calcium. With the decrease in the altitude, mineralization increases, the
composition becomes predominantly hydrocarbonate, chloride-hydrocarbonate sodium or magnesium-
calcium.

Weakly-mineralized (with mineralization of 0.2-0.5 g/l) fresh water is formed in meadow-forest,
forest-steppe and partly steppe landscapes, mainly in the midlands. The water is joined to fissured
Paleozoic rocks which expose on peaks and slopes of mountain massifs, as well as to loose sediments that
form intermontane basins. The composition of water is calcium bicarbonate with a small amount of
sulphates and chlorides.

Fresh underground water with mineralization from 0.5 g/l to 1 g/l is formed within the lower part of
the middle altitude, in the steppe belt.

The composition of water is calcium bicarbonate, often sulphate-hydrocarbonate sodium-calcium and
hydrocarbonate-sulphate calcium-sodium.

In the low mountain area, brackish water with different degrees of mineralization (from 1g/l to 5 g/1)
prevails in certain areas.

Review of scientific literature. In the territory of Zhongar-Alatau NNP underground water with
mineralization of 3-5 g/l is joined to saline Neogene sediments. Brackish water both pore and fissured,
have a hydrocarbonate-sulfate calcium-sodium or calcium-magnesium-sodium composition [1].

— ] —/—
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According to the Research Contract of February 4, 2018, under the budget program 055 “Scientific
and (or) scientific and technical activities, sub-program 101” on the theme “Comparative analysis and
monitoring of air pollution, soil, water in anthropogenically disturbed buffer zone in a protected regime of
Zhongar-Alatau, Altynemel National Natural Parks” in these specially protected natural areas,
experimental studies were carried out to determine the quality of natural water.

The purpose of the research was to determine the quality and level of pollution of water in Zhongar-
Alatau and Altynemel NNP.

The following tasks were solved as a part of researches:

- defining physicochemical indicators of the quality of natural water;

- analysis the pollution level of studied water.

Quality control of natural water was carried out by the basic laboratory of the Testing Center of
Taldykorgan branch of Joint Stock Company ‘“National Center of Expertise and Certification”. The
laboratory was certified by the State Standard of the Republic of Kazakhstan for the right to carry out
analyzes of water sources and drinking water in all respects according to state standards [2-6].
Experimental conditions: air temperature - 20°C, relative humidity - 71%.

Discussion. In Zhongar-Alatau NNP, the researches to define water quality were carried out on April
11, 2018.

Water samples were taken from the rivers Sarkan and Lepsi. The results of the researches are
presented in table 1.

According to the results of the research, natural water meets the regulatory requirements of GOST
according to the above quality indicators.

The territory of Altynemel National Natural Park (hereinafter, NNP) is a part of Ili semi-desert zone
on of Ili-Balkhash-Alakol desert basin. According to hydrogeological zoning in the studied region, the
basins of the underground water of the Altyn-Emel, Koyandytau ranges in the north and the Katutau,
Atyzhek, Koktas ranges in the east and in the south are allocated, between which there is a small
intermontain Basshiy-Konurolen underground water basin opened to the south towards Kopa-Ili artesian
basin of the first order.

The south-eastern part of the territory to the south of Katutau mountains is the northern side of the
Zharkent artesian basin of the second order [7].

Underground water is non-artesian, in some places sub-artesian. The greatest underground water lay
depth (65-100 m) is typical for the nourishment zone in the foothills. In the central part of the basin the
water level approaches the surface, the underground water of the water complex is unloaded in the form of
wellsprings.

Table 1 — Results of experiments of defining water quality in Zhongar-Alatau NNP

Ne Item Standard indicator Sarkan river Lepsi river
1 Hardness, mmol/dm® no more than 7 2,1 4,1
2 Alkalinity, mmol/dm’ 0,5-6,5 2,3 3,6
3 | Calcium, mg/dm’ 25-130 17 23
4 | Magnesium, mg/dm’ 5-65 2,4 10,8
5 Hydrogen index, units, pH 6-9 7,71 7,87
6 Total mineralization (dry residue), mg/dm’ no more than 1000 100 150
7 Permanganate oxydizability, mg/dm’ no more than 5 1,26 1,72
8 Iron (total), mg/dm’ no more than 0,3 not detected 0,3
9 Sulfates, mg/dm3 no more than 500 40,31 40,1
10 Chlorides, mg/dm3 no more than 350 443 49
11 Hydrocarbonates, mg/ dm’ 30-400 140,3 219,6

The water-inflow of the complexes is high. Discharges of wells vary from 30 to 107.1 /s, with
decreases of 0.6-1.5 m, respectively. The average wells discharge is 60 1/s. The specific discharge rates in
the Konurolen block are 1.23-5.14 1/s'm, on the average 4.0-5.0 I/s'm. In the transitional zone between
blocks, the specific discharge rates are reduced to 0.2-1.0 I/s'm. In the Basshi block the specific discharge
rates of wells are 0.1-7.14 I/s'm.
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NPP’s office is located

Results, shown in table 2, were obtained during the tests.

Table 2 — Results of the researches on defining water quality in Altynemel NNP

In Altynemel NNP, the researches were carried out to define the quality of underground water on
April 29, 2018. Water samples were taken at Mynbulak cordon and in Basshi village, where Altynemel

Ne Item Standard indicator Mynbulak cordom Basshi village
1 Hardness, mmol/dm’ 7 at most 2,4 2,3
2 Alkalinity, mmol/dm’ 0,5-6,5 2,1 1,9
3 Calcium, mg/dm’ 25-130 18 18
4 Magnesium, mg/dm’ 5-65 3,6 3
5 Hydrogen index, units, pH 6-9 7 7
6 Total mineralization (dry residue), mg/dm? no more than 1000 200 120
7 Permanganate oxydizability, mg/dm® no more than 5 0,64 0,48
8 Iron (total), mg/dm3 no more than 0,3 0,05 0,3
9 Sulfates, mg/dm3 no more than 500 49,1 17,9
10 Chlorides, mg/dm3 no more than 350 24,5 21
11 Hydrocarbonates, mg/dm® 30-400 126 102

Conclusion. According to the data of Table 2, the following conclusion can be drawn: according to
the basic physicochemical indicators of quality, natural water meets the requirements of COST.

Thus, in Zhongar-Alatau and Altynemel National Nature Parks in April 2018, the researches were
carried out to determine the quality of natural water, laboratory tests confirmed compliance with the
normative requirements for the natural water quality of the Sarkan and Lepsi rivers, water at Mynbulak
cordon and in Basshi village.

E. Angacbaes’, A. I/Iz[puconal, K. Kanararos', E. Toknanos', I'. Kamkanosa', C. Cannn’, I'. Hcaesa®
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KA3AKCTAH PECITYBJIMKACBI AJIMATBI OBJIBICBIHJAT'BI ZKOHFAP-AJIATAY
J)KOHE AJITBIHEMEJI YJITTBIK TABUTY MAPKTEPIHJETT
CY KO3JIEPIHIH KYUIH 3EPTTEY

AnHotanusa. 3eprreyaiH e3ekrimiri Kasakcran PecmyOmukackl MEH IYHUEKY3IHIE aHTPOMOTCHIIK >KOHE
TEXHOTEH/IIK JIACTalTBIH 3aTTapAbIH OMoc(epara TUTI3ETiH oCEepiHiH KyIlerwine OaimaHbIcTh. KenTeren macraymist
3aTTap/blH COHFBI HOTHKECI OOJIBII CaHAJIATBIH SKOTOKCKOJIOTHSIBIK dCepre Cyibl opTa OipliaMa Kell YIIBIPaibl.
Conrer 25-30 >kpurga Cynsl MalifanaHy KYpBUIBIMBI Oipmiama e3repicke YINBIpaFaHABIKTaH, OHBIH OICYMETTIK
Kypamzac Oeutiri xenen nampiasl. [lapyamibuibik xkoHe aybI3cyMeH Kamramachi3 etydiH yieci 1980 sxbuirsl 11%-1an
2018 xbuisl 28%-ra neiiin apTTel. TaOUFH Cy[IbIH JacTaHybIHA OaMJIAHBICTHI Cy KYOBIPBI OeKeTTepiHze Ta3aayIbiH
Ka3ipri TajanTappl KaHaFaTTaHIbIpMaybIHA, 06Ty TOpanTapblHIa eKiHIII peT JacTaHyblHa GaiIaHbICTHI aybI3Cy IbIH
camachl IIbIHAWBI ©3€KTi Macenere aiiHamyna. Makanaga JKoHrap-Ajaray >koHe AJNTBIHEMEN YITTHIK TaOWUFU
MapKTepiHeri TaOUFK Cy carachblHbIH (PM3HKA-XUMHUSUIBIK KOPCETKIIITEPIHIH HOTHXKEJIEP1 XKoHe TOKIpHOei-IKCIepu-
MeHTalAbl 3epTTeyiep Oepiared. CynblH canachiH Oakpuiay «¥JITTBIK SKCHEPTH3a KOHE CePTU(HKALUS OPTAIBIK»
AKIIMOHEPJIIK KOFAMBIHBIH 0a3aJIbIK 3epTTEy 3€pTXaHAChIH/IA JKacajIbl. 3epTXaHa MEMJICKETTIK CTaHIapTTapFa ColKec
Oapiblk KepceTKilTep OOWBIHIIA Cy KO3iHIH TajjamMachlH aiyra KykblFbl Oap Kasaxcran PecryOmukachiHBIH
MEMJIEKETTIK aTTecTaTay KOMHCCHSCHI cepTH(UKaTTaraH. 3epTTey JKyprisy maprrapsl: Temmeparypa 20°C,
CaNBICTHIPMAITBI BUTFANIBLIBIK 71 %.

«Konrap-Anatay» YITTHIK Taburu napki (0yman opi — ¥TII) ayMarbIHBIH TeOIOTHSUTBIK-KYPBUTBIMIBIK JKOHE
KJIMMATTBIK JKaFaaiiapbl Me30-KaiHO30# IIeriHAIepIHIe Maae030i KadaTTapsl, HOPOJIBIK KOHE MOPOJIBIK-Ka0aTThIK
IIeriHAiIepae ’KepacThl CyJapbIHbIH JKapbIK JKOHE KapbIK-IPOKUIKAIBIK TYPIHIH KaJIbIITACybIHA JKOHE TapaayblHa
pIKnai ereni. Cy TypaIi CyJibl IeHTeil jKoHe KellleH1epMeH KOChUIaIbl.
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[Maneo30iias! 2P Py3UBTI-IIOTIHAI METIHAUIEPAIH CyIbI KemeHi ) dy3uBTi KBIHEBIC, TY(), KOHTIIOMEpAT, CHPEK
KYM JKOHE OKTaCTapMeH GaiIaHbICTHI.

JKakcpl IKCHO3ULMS JKOHE KOIl MeIIIepAe JKaybIH-IIAIIBIH TYCETiH Tay JXBIHBICTapbIHBIH JKapbUIYBl, Kap
aJIKaNTapbl MEH My3JBIKTapIbIH OOIyBl JKepacThl TYIIBI CybIHBIH Naiaa OoiybIHA Kosaiiel. JKapbIKIIakTapAblH cy
6ackan aitmarbsIHBIH KyaThl 100-150 M, skepacThl CyJIapbIHBIH TEPEHIIT — TaJbBET aJIKaNTapblHaa 5 M, OeTKe! MeH cy
Gemninicrepinae 100 m aeitinri memmepai Kypaiinsl. XKapbuiran cy KekTem[e Kap/blH €pyiHEH JKOHE Ky3ri-)Kasrbl
KaHOBIP KEe31HJE HETI3r1 TaMaKThl ajJajbl.

[Taneo30ii KBIHBICTAPBIHBIH CYJIbI-aFBIH/IBIK CUIIATTAMAChl Tay TYOIHEH IIBIHbIHA JKOHE OMiK Tay MAacCHBTEPiHEH
TOMEH Tay cllieMJepiHe AeiiH 3aHabl TYpae YIFasabl. DPQPy3uBTi xKoHE METaMOP(PUKAIBIK JKbIHBICTApAAarbl OyJIak-
TapbIH KOIIIUIriHiH WFBIHEL 0,5-TeH 2 11/c, rpaHnT, KOHIJIOMepar, KyMTacTapaa 2-3 j/c Kypanmisl.

[Naneo3o0ii >xoHE maneo30if MeTaMOp(H3IEHI€H >KBIHBICTAp/BIH CYJIBl KEIIeHI >KapbUIFaH THEHcTep, TakraTac,
KYMTAc, aJIEBPOJIUT >KOHE KOHITIOMEpaTTapra OaiIaHbICTHI )koHE AKCY, JIerci e3eHAepiHiH KOFapFbl )KaFrbIH/IA JaMHIbL.

Katem xamy TepeHairi 50-60 M Kypaiinel, Cy aFbIHBI TYPJli TaMaKTaHy, OpHAJIACy >KaFJaiblHa, JTUTOIOTHSITBIK
KypaMBbIHa JKOHE XKapBUILy Jopekecine OaimaHbIcThI. JKappurraH aiiMakka jkaHacaThlH yHFEIManap 0,5-ten 10 n/c-ra
JIEHIH NIBIFBIHFA JKEJIE].

JKepacTsl cynmapbIHBIH peXHMi KIUMATTHIK (pakTOpiiapra THIFBI3 OaimaHbIcTEL. KekTeM COHBIHAA JKOHE jKazaa
Kap JKbUIJaM epUTIHIIKTEH YHFbIMAa KO3IEpPiHIH TOTrilici yJIFasjibl )KOHE €H XKOFapFbl MOHTE, al KbICTa a3aubll, eH
TOMEHI'1 MOHTe XKeTel.

Tay >koTamapblHbIH apachblHla OpHAJACKAH TayapaliblK aylaHjap HbICaH, eJeM, OWiKTe OpHalacysbl,
Te0JIOTHSUIBIK KYPBUIBIMBI MEH YKE€PACThl aFbIH JKarIailJlapblHbIH ajlyaH TYDJIUIr apKbUIbl cumarTaiaasl. bacceiin-
JlepAeri meriHAiIepAiH KyaTbl OHHaH OipHeIIe Ky3 MeTpre JeHiH aybITKuAbl. OnapAblH T'e0JIOTHSIIBIK KYPBUIBIMBI
aprypui. Ipi GacceitHnep HeoreH-TOPTTIK mweriHAIepaeH, an ycakraybl ([Tokarunoska, KosmakoBka MIyHKbIpIIAphD)
TEK TOPTTIK IIOTiHIUIEPJCH TypaIbl.

JKepacTsl cymapbIHBIH TOPTTIK HIOTIHIIAE OpPHAIACY TEPSHMIIT] HETi31HeH IPaBHSIIBIK-TaalbIK KYPAMHBIH TayFa
)kakelH 80 M-zmeH Oaszamnsl ezeHaep ankaObiHOa 1-2 M-re neifiH ayeITKuObl JKepacThl cynap arbIHBIHBIH OarbITHL,
omeTTe, YCTiHTI KaOaTTHIH CHICTITIMEH COHKec KeJeli KOHe IIeTiHeH OacceWHAEpHiH OpTaNbIKTapbhlHA, OJapAbIH
apHAJIBIK arbIChl OOMBIHAAFE! ©3¢H aJKAlTapblHA IIBIFA/IbL.

TyiiiH ce3aep: calbICTBIPMAIIBI TAJI1ay, MOHUTOPHHT, )KEPACThI CYJIaphl, Cy Carachl, YITTHIK TapKTep.

E. Aﬂuacﬁaenl, A. I/Iapncona', XK. KaHaFaTOBl, E. TOKHaHOB', T. KaJDKaHOBal, C. CaHI/IHZ, I'. Ucaea®

KetrIcycknii rocyaapcTBeHHbIH yHuBepcuTeT nM. Mibsca JKancyryposa, Tanasikopras, Kasaxcran;
YuuBepcuter Xamkerenne, Aakapa, Typrus;
3 AYDC, Anmarsl, Kazaxcran

MN3YYEHUE COCTOSSHHUA BOAOUCTOYHUKOB
KOHI'AP-AJTIATAYCKOI'O 1 AITBIHEMEJIBCKOI'O HAIIMOHAJIBHBIX
MPUPOJIHBIX IMTAPKOB AJIMATHHCKOM OBJIACTU PECIIYBJIUKU KABAXCTAH

AHHOTaIMs. AKTyaJbHOCTh HACTOSIIETO MCCIEIOBAHMS CBSA3aHA C YCHJIEHHEM aHTPOIIOT€HHOI'O M TEXHOTCH-
HOTO BIIMSIHUS 3arpsI3HSIONIMX BelecTB Ha Ouocdepy B Pecnyonuke Kazaxcrana u B mupe. Haubonbiiee BnusiHue
OKOTOKCUYHOCTU MCHBITBIBACT BOJHAd Cpe€aa, sBIAACH KOHCYHBIM PE3CPBYaApOM OOJIBIIIMHCTBA 3arpsA3HAIOIINX
BelecTB. 3a mociuennue 25-30 jeT M3MEeHWIach CTPYKTypa HCIOJIb30BAHUS BOJBI, YTO BBIPA3UJIOCH B PE3KOM
YBEJIMYEHUH COLMAJIbHOW COCTaBIISIIOIICH BOJONOJb30BaHus. oyl XO3SHCTBEHHO-TTUTHEBOTO BOJIOCHAOKEHHS
BeIpocna ¢ 11% B 1980 r. mo 28% B 2018 1. B CBsI3M C 3TUM peallbHO CYMIECTBYET MpOOJeMa KauyecTBa MUTHEBOM
BOJIBI, OTIpefiessieMasl 3arpsiI3HEHHEM MPHUPOAHON BOJIBI, HEYAOBJIECTBOPUTEIBHOW OYMCTKOI ee Ha BOAOIPOBOIHBIX
CTaHIUAX, BTOPUYHBEIM 3arpsi3HCHUEM B Pa3BOJAIINX CETSAX. B cTaThe HaHBI pe3ynbTaThl (PU3UKO-XUMUIECKHUX TTOKA-
3areneil KauecTBa NPUPOJHOM BOJABI M OINBITHO-IKCIEPUMEHTalbHbIE HccienoBaHus B JKoHrap-AnarayckoM Hu
ANTHIHEMETHCKOM HAIMOHAJBHBIX MPHUPOAHBIX mapkax. KOHTpoms kadecTBa BOIBI OCYIIECTBILUICS 0a30BOH
nmabopaToprell UCTIBITaTeIFHOTO IEHTpa aKIHOHEPHOTo oOmecTBa «HannoHaIbHBIM LEHTP DKCIEPTH3BI M CEePTH-
(ukarum». JlabopaTropus aTTecToBaHa rocyAapcTBeHHON Komuccueil PecrryOnmku Ka3zaxcran Ha mpaBo mpoBeaeHUS
AHAJIN30B BOJIBI HCTOYHHUKOB IO BCEM IIOKA3aTENAM COTIIACHO TOCYAapCTBEHHBIM CTaHAApTaM. Y CIIOBHUS MPOBEICHUS
ucnbitanuii: remneparypa 20°C, oTHocuTenbHast BiaaxHocTh 71 %.

I'eonoro-cTpykTypHbIe U KIUMATUYECKUE YCIOBHUS TEPPUTOPUH HAIIMOHAJIBHOTO NMpHpoaHOro napka "YKonrap-
Anaray" (nanee-HIIIT) cmocoOCTBYIOT (hOPMUPOBAHHUIO U PACHIPOCTPAHEHHUIO TPEIMHHOTO U TPELIMHHO-TIPOXKUIIKO-
BOTO THUIIA MMOJ3EMHBIX BOJI B OTJIOXEHUSX MaJI€030MCKUX TOJIIL, TIOPOBOTO M IIOPOBO-CIIOEBOTO THIA B ME30-KaiHO-
30MCKHX OTJIOKEHUSX. Boabl cOeAMHSIOTCS ¢ pa3IMYHBIMU BOJOHOCHBIMH TOPU30HTAMH U KOMIUIEKCAMH.
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BomoHOCHBIN KOMILIEKC MMane030icKiX 3P Py3uBHO-0CATOUHBIX OTIOXKECHHAN CBsi3aH ¢ ()P y3UBHBIMU TOpOAA-
MU, Ty(paMu, KOHTJIOMEpaTaMH, PEekKe ¢ IeCYaHNKAMU M U3BECTHIKAMH.

Xopotmas SKCIIO3UIHSA U TPEIINHOBATOCTh TOPHBIX ITOPOJT CO 3HAYUTENHFHBIM KOIUYECTBOM OCAIKOB, HATMUNE
CHE)XHBIX TIOJICH U JIEAHWKOB OJarompHATCTBYIOT OOpa30BaHMIO MPECHBIX MOA3EMHBIX BOJA. MoIIHOCTH Hamboiee
3aTOIUIEHHOH 30HBI TpemuH coctaBisieT 100-150 M, royOnHA MOI3EMHBIX BOJ - 0 5 M B JOJIMHAX TalbBErOB, 10
100 M Ha cxyIOHAX ¥ Bojgopaszaenax. TpemuHoBaTast BOAA MOIydaeT OCHOBHOE MMUTaHUE BECHOH OT TassHUS CHETa U BO
BpEMS1 OCEHHE-JIETHUX JI0KIEH.

BopHo-puToYyHas XapakTepHCTHKA Male030MCKUX IMOPOJA 3aKOHOMEPHO BO3PacTaeT OT KOpPHS TOphl K ee
BEpUIMHAM U OT 60.]'[66 BBICOKUX T'OPHBIX MaCCUBOB K HU3KHM TI'OPHBIM OTpOraM. Pacxou 6OJ'II)LHI/IHCTBa POJAHUKOB B
3¢ dy3uBHBIX 1 MeTaMopduIecKux nopoxaax konebdnercs ot 0,5 no 2 1/C, B rpaHuTax, KOHIJIOMeparax, ecyaHuKax
OH coCTaBIsgeT 2-3 J/C. Y4acTKM TEKTOHWYECKMX HapyIIeHHH OCOOEHHO OOBOJAHEHBI, TJE PacXol pPOJHHKOB
mocturaeT 5-10 1/ c.

BomoHOCHBINT KOMIUIEKC JOMATICO30MCKIX W ITaJe030MCKIX MeTaMOP(H30BaHHBIX MOPO CBS3aH C TPEIINHO-
BaTBIMU THEHCAaMM, CIIAHIIAMH, IIECYaHUKaMH, aJeBPOIIMTAMH, KOHTIIOMEpATaMi M Pa3BHUBACTCA B BEPXOBBIX PEK
Akcy, Jlencu.

I'ny6una 3aneranus cocraisieT 50-60 M, NPUTOK BOJBI Pa3Hblil U 3aBUCHUT OT YCJIOBUI MHUTaHMs, PACIONO-
KEHUS, TNTOJIOTUIECKOTO COCTaBa M CTENCHN TPEIIHHOBATOCTH.

CKBaXWHBI, MPUMBIKAIONINE K TPEIIMHOBATON 30HE, MMEIOT pacxoa oT 0,5 mo 10 ni/c. Boma mpecHas, B OCHOB-
HOM COJIEPXKHUT OMKapOOHAT KalbIHsl.

Pexxum INOA3EMHBIX BOJ TECHO CBsA3aH C KIMMAaTHYCCKUMU (baKTOpaMl/I. B KOHII€C BECHBI U JICTOM H3-3a UHTCH-
CHBHOTO TasHUsI CHera cOpPOCHI CKBaKMHHBIX MCTOYHUKOB YBEJIMYMBAIOTCS M JTIOCTHUTAIOT MAaKCHMAJIBHOTO 3HAYCHHS,
TOT/Ia KaK 3MMOH OHHM YMEHBIIAIOTCSI, TOCTUrasi MUHUMAaJIbHOTO 3HAUCHHSI.

MeKropHble paliOHBI, PACIIOJIOKEHHBIE CPEIM TOPHBIX XpeOTOB, XapaKTepU3YIOTCS OONBIIMM pazHOOOpa3zueM
(opM, pa3MepoB, BBHICOTHOTO TIOJIOKEHHS, TEOJOTHIECKOTO CTPOCHHUS M YCIOBHU MOI3E€MHOTO CTOKa. MOITHOCTH
OTIIOXKEHHH B OacceifHaXx KoJeOIeTcss OT HeCSATH OO HECKOJIBKHMX COTEH METPOB. VX TreoJorHYecKoe CTpOCHHUE
otimmuaetca. KpymHeie 6accelHBI COCTOST M3 HEOTCH-YETBEPTUYHBIX OTIOXEeHHH, Oonee menkue ([lokatmimoBckas,
KonmakoBckast KOTIIOBHHBI) — TOJIBKO U3 YETBEPTUIHBIX OTIOKEHHUI.

I'nyOuHa 3aneraHuss TPYHTOBBIX BOJ B YETBEPTHYHBIX OTJIOKEHHSX MPEHMYIIECTBEHHO TPABUITHO-TaJI€qHOTO
cocraBa kousebnercst ot 80 M BOsU3M rop 10 1-2 M B monuHax Ga3anbHbIX pek. HarpasieHue cToka rpyHTOBBIX BOJI,
KakK IpaBujio, COBMAAACT C YKIOHOM IMMOBEPXHOCTU U BBIXOAUT OT OKPAUH K LCHTpaM 6aCC€I>iHOB, B PCYHbIC TOJMHBI
BJ0JIb UX PYCJIOBOI'O0 TCUCHUA.

KiroueBble ciioBa: CpaBHHTeJ’IbeIﬁ aHaJIn3, MOHUTOPHUHT, MMOA3EMHBIC BO/Ibl, KAY€CTBO BOJbl, HAITUOHAJIbLHbLIC
TapKH.
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