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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 Pecniybnukacbl ¥nmmebiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonoausi xoHe
MeXxHUKarbIK FbifibiIMOap Cepusicbl” fbinbIMU XypHanbiHbiH Web of Science-miH xaHanaHfaH HyckKachbl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapnaldbl. byn uHdekcmeny
b6apbicbiHOa Clarivate Analytics kommnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke Kabbinday moceneciH
Kapacmebipyda. Webof Science sepmmeywinep, asmopnap, bacnawhbinap MEH MeKeMesiep2e KOHmMeHm
mepeHOiei meH canacblH ycbiHaObl. KP YFA Xabapnapbi. [eonoeusi xoHe mexHUKasblK fblibiMOap
cepusicel Emerging Sources Citation Index-ke eHyi 6i30iH KoramOacmabiK yWiH eH e3ekmi xoHe 6edesndi
2eo0rs102usl XoHe mexHuKarnbIK fblribiMdap 6olbiHWa KOHMeHmke adandblfbiMbi30b! 6ir1dipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «3gecmusi HAH PK. Cepusi 2eonoauu u mexHU4eCKUxX
Hayk» bbln npuHsam 0Onsa uHdekcuposaHusi 8 Emerging Sources Citation Index, obHoeneHHoul sepcuu Web
of Science. CodepxaHue 8 amomMm uHOeKkcuposaHuU Haxodumcsi 8 cmaduu paccMompeHuUsi KomnaHueul
Clarivate Analytics Ons OanbHeliweao npuHsamus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadecmeo u enybuHy KoHmeHma Ons uccriedosameriel, asmopos, u3damernel U y4dpexoeHud.
BknoyeHue Useecmusi HAH PK. Cepusi eeonoeuu u mexHudeckux Hayk e Emerging Sources Citation
Index demMoHCmMpupyem Halwy NpueepXeHHOCMb K Haubonee akmyasbHOMY U 8/1USIMESIbHOMY KOHMEHMY
10 2e0/102UU U MEXHUYECKUM Haykam Orisi Hawezao coobujecmea.



bac pemakTtopsl
3. . 1., mpodeccop, KP ¥FA akagemuri

HN.K. BeiicembeToB

Bac penakTopbIHBIH OpBIHOacaphI

Koaraes I'.2K. pod., reon.-MuH. F. JOKTOPHI

Pegaxnmus anxkacsl

Aoaxanos T./I. npod. (Kazakcran)

Aodumena 3.C. pod., akagemuk (Kazakcran)
AocaabixoB B.H. pod., kopp.-mymieci (Kazakcran)
ArabexoB B.E. akanemuk (bemapycs)

AummeB T. pod., akagemuk (O3ipbaiixan)
Bakupor A.B. npoo., (KeIpre3cTan)
BykrykoB H.C. ipod., akagemuk (Kazakcran)
Byaar A.®. npod., akanemuk (YkpauHa)
I'anuner U.H. npoo., akanemux (ToxikcTaH)
I'pasuc P.M. npod. (AKI)

Kapmenos A.A. npod., akanemuk (Kazakcran)
KonTopoBuu A.J. npod., akagemuxk (Peceii)
KypckeeB A.K. mpod., akagemuk (Kazakcran)
KypuasoB A.M. npod., (Peceii)

Meney A.P. pod., akagemuk (Kazakcran)
O3n0eB C.M. nipod., akagemuk (Kazakcran)
Iocroaaruii B. npod., akagemux (Momaosa)
Crenanen B.I'. ipod., (I'epmanmst)

I Teiinep M. nipod. (I'epmanmst)

«KP ¥T A Xa6apaapsl. 'eonnorus :koHe TEXHUKAJIBIK FHUIBIMAAP CEPUSICHD).

ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)

Menmikrenymii: «Kasakcran PecyOnuKkachIHbIH ¥ITTBIK FRUTBIM akageMusicby PKB (AnMartsl K. ).

Kazakcran PecmyOnmukachlHBIH AKNapaT >KOHE KOFAMIBIK JaMy MHHHUCTPJITIHIH AKHapaT KOMHUTETIiHIC
29.07.2020 x. 6epinren Ne KZ39VPY 00025420 mep3iMik 6acbUTbIM TipKeYiHE KOWBLUTY Typasbl KYQJiK.

TaKkbIPpBINTBHIK 0AFBITHI: 2€0102UA HCIHE MEXHUKABIK 2bLAbIMOap O0UbIHWA MaKalanap
capuanay.
Mep3iMIiIiri: )KBUIBIHA 6 PeT.

Tupaxsl: 300 gana.

Pepaximsueig Mexkermxkaipl: 050010, AnMath K., [lleBuenko ke, 28, 219, 220 Geun.,
Ten.: 272-13-19, 272-13-18,
http://www.geolog-technical . kz/index.php/en/

© Kazakcran PeciyOnukachIHbIH ¥JITTHIK FRUTBIM akageMusichl, 2021

Tunorpadusasig Mekerwkaiibl: «NurNaz GRACE», AnMarsi K., PeickyiioB kemr., 103.

— 3 —



I'maBHBIE pegakToOp
1. 3. H., podeccop, akamemuk HAH PK

M. K. BeiicembeToB

3aMeCTHTEIb IIIaBHOT'O pe€aaKTopa

Koaraes I'.2K. ipod., TOKTOp TeOI.-MHH. HAYK

PegaknmuoHHAass KOJIJIETHS:

Aoaxanos T./I. npod. (Kazaxcran)

Aodumena 3.C. mpod., akagemuk (Kazaxcran)
AocaasixoB B.H. npod., wr.-xopp. (Kazaxcran)
ArabexoB B.E. akanemuk (benapycs)

AumneB T. ipod., akagemuk (AzepOaiimxan)
Bakupor A.B. npoo., (Kspreizcran)
BykrykoB H.C. ipod., akagemuk (Kazaxcran)
Byaar A.®. npod., akanemuk (YkpauHa)
I'annes U.H. npoo., akanemux (Tamxukucran)
I'pasuc P.M. npoo. (CILIA)

KapmenoB A.A. npod., akanemuk (Kazaxcran)
KonTopoBuu A.J. npod., akagemuk (Poccus)
KypckeeB A.K. mpoo., akagemuk (Kazaxcran)
KypuasoB A.M. npod., (Poccust)

Meney A.P. pod., akagemuk (Kazaxcran)
O3n0eB C.M. nipod., akagemuk (Kazaxcran)
Iocroaaruii B. npod., akagemux (Momosa)
Crenanen B.I'. ipod., (I'epmanmst)

I Teiinep M. nipod. (I'epmanmst)

«H3BecTuss HAH PK. Cepusi reoJioruu 4 TEXHUYECKHX HAYK.

ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)

Co6ctBennuk: PecnyOnmkaHnckoe oOmecTBeHHOEe oO0beanHenue «HarmonaneHas akajgeMus Hayk PecryOnuku
Kazaxcran (r. Anmarsr).

CBHIETENBECTBO O ITIOCTAaHOBKE HAa yYeT MEpUOJMYSCKOrO IedaTHoro mifganus B Kowmmurere wH(popMmamum
MunucrepctBa uHpopmanuu 1 oduiectBeHHoro pa3Butusa PecnyOnuku Kazaxcran Ne KZ39VPY00025420,
Bermannoe 29.07.2020 r.

TemaTHueckas HaMpaBJICHHOCTb: nyﬁﬂukauu}l cmamelil no 2e0a02uu U MmexXHUu4ecKux HayKam.

[MepuoguynaocTh: 6 pa3 B ro.
Tupax: 300 3K3eMIIAPOB.

Anpec penakiuu: 050010, r. Anmater, yi. [lleBuenko, 28, koM. 219, 220, ten.: 272-13-19, 272-13-18,
http://www.geolog-technical . kz/index.php/en/

© HannonanpHast akagemust Hayk PecrryOnuku Kaszaxcran, 2021

Anpec Tunorpaduu: «NurNaz GRACE», r. Anmatsl, yiu. Peickynosa, 103.

— 4 =



Editor in chief
doctor of Economics, professor, academician of NAS RK

I. K. Beisembetov

Deputy editor in chief
Zholtayev G.Zh. prof., dr. geol-min. sc.

Editorial board:

Abakanov T.D. prof. (Kazakhstan)

Abisheva Z.S. prof., academician (Kazakhstan)
Absadykov B.N. prof., corr. member. (Kazakhstan)
Agabekov V.Ye. academician (Belarus)

Aliyev T. prof., academician (Azerbaijan)
Bakirov A.B. prof., (Kyrgyzstan)

Buktukov N.S. prof., academician (Kazakhstan)
Bulat A.F. prof., academician (Ukraine)

Ganiyev LN. prof., academician (Tadjikistan)
Gravis R.M. prof. (USA)

Zharmenov A.A. prof., academician (Kazakhstan)
Kontorovich A.Ye. prof., academician (Russia)
Kurskeyev A.K. prof., academician (Kazakhstan)
Kurchavov A.M. prof., (Russia)

Medeu A.R. prof., academician (Kazakhstan)
Ozdoyev S.M. prof., academician (Kazakhstan)
Postolatii V. prof., academician (Moldova)
Stepanets V.G. prof., (Germany)

Steiner M. prof. (Germany)

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of geology and
technology sciences.

ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)

Owner: RPA "National Academy of Sciences of the Republic of Kazakhstan" (Almaty).

The certificate of registration of a periodical printed publication in the Committee of information of the
Ministry of Information and Social Development of the Republic of Kazakhstan No. KZ39VPY 00025420,
issued 29.07.2020.

Thematic scope: publication of papers on geology and technical sciences.

Periodicity: 6 times a year.
Circulation: 300 copies.

Editorial address: 28, Shevchenko str., of. 219, 220, Almaty, 050010, tel. 272-13-19, 272-13-18,
http://www.geolog-technical . kz/index.php/en/

© National Academy of Sciences of the Republic of Kazakhstan, 2021

Address of printing house: «NurNaz GRACE», 103, Ryskulov str, Almaty.

— § —



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

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES OF GEOLOGY AND TECHNICAL SCIENCES
ISSN 2224-5278
Volume 1, Number 445 (2021), 106 —113 https://doi.org/10.32014/2021.2518-170X.15

UDC 577.4:628.8
A. T. Kozykeyeva!, Zh. S. Mustafayev!, L. V. Kireicheva 2, S. D. Dauletbay?

'Kazakh National Agrarian University, Almaty, Kazakhstan;
2FSBSI All-«Russian Scientific Research Institute of Hydraulic Engineering
and Melioration named after A.N. Kostyakova», Moscow, Russia;
3Taraz State University named after M. Kh. Dulati, Taraz, Kazakhstan.
E-mail: aliya.kt@yandex.ru

ECOLOGICAL PROFILE OF DRAINAGE
IN THE SHU RIVER BASIN UNDER ANTHROPOGENIC ACTIVITY

Abstract. Based on the study, many years of information and analytical materials «Kyrgyzhydromet» and
«Kazhydromet», as well as the Department of State Statistics of the Kyrgyz Republic and the Republic of
Kazakhstan, characterizing the formation of water resources and their use in the economic sectors of the catchment
area of the Shu River basin, were considered as a model of the "activity-natural system", which performs runoff,
environment-forming, ecological and social functions and is the spatial basis of nature management for a
comprehensive assessment of the state of the territory and water bodies. As a basis for assessing the main functions
of the catchment area of the Shu River basin, a geosystem approach was used, which determines the scientific and
practical feasibility of geomorphological schematization, within the framework of which it becomes possible to
construct their ecological profile on a spatio-temporal scale, which makes it possible to establish trends in the
development of cognitive and transformative activities that determine the direction and intensity of anthropogenic
activity. in the region. The main natural function of the river basin of the formation of a hydrogeochemical flow,
which has one object for its discharge, determines the qualitative state of the ecological profile of the catchment area
of the Shu River basin, that is, depending on the zonation from the mountainous class of landscapes to the lowland
class of landscapes (superaquial and subaquial facies), natural hydrological facies are gradually disrupted. rhythms,
affects the hydrogeological and soil-reclamation processes and environmental conditions, especially in the lower
reaches of river basins, which are zones of storage of return (collector-drainage and waste) waters of industrial and
agricultural facilities.

Key words: river, catchment, basin, runoff, system, model, function, activity, transformation, cognition,
ecology, profile, schematization, analysis, assessment.

Introduction. The historical development of mankind in the 15th-18th centuries, if it directly
depended on the power of Mother Nature, then, starting from the 19th century, the well-being of the
natural system largely depends on human activity in the system of nature management and environmental
management. Over the course of two millennia, history has experienced many situations, on the successful
completion of which the ecological well-being and development of mankind on planet Earth depended.
However, despite the fact that society is still increasing the pace of satisfying consumer needs at the
expense of the natural environment, and nature itself serves as the resource and material-spatial basis of
society, until now society does not remember a natural phenomenon, which is a global threshold process,
beyond which progress may turn out to be not only difficult, but generally impossible.

But society, in certain geographic regions of the planet, today faced many trials, that at the beginning
of the new millennium, humanity came aggravated by the problems of survival, since the driving force in
the XXI century was human needs, which were formed under the influence of the consumer spectrum of
values and the apparent availability of natural resources in various areas of production.
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Thus, one of the primary goals of ecology is the formation of ecological consciousness and the
implementation of human ecological thinking in solving scientific and practical problems in the field of
nature management, and the related arrangement of the catchment area of river basins.

The purpose of research - on the basis of the analysis of the environment-forming and economic
functions of the river basins and which are the spatial basis for the use of natural resources, to construct
the ecological profile of the catchment area of the Shu river basin in conditions of anthropogenic activity.

Object of study - the Shu river, which originates in the Teskey-Ala-Too glaciers and the Kyrgyz
ridge. The Shu River flows through the territories of Kyrgyzstan and Kazakhstan. The length of the river
is 1186 km, including 800 km within Kazakhstan. Drainage area - 67 500 km? The main tributaries: on
the right — Chong-Kemin, Yrgayty, Kakpatas; on the left — Alamedin, Aksu, Kuragaty. In the lower
reaches, the river flows through Kazakhstani territory, forming the northern border of the Moyynkum
desert, dries up in the sands, only during floods, flowing into the closed-drainage salt lake Akzhaikyn
among the vast salt marshes of the Ashchykol depression.

The geomorphological profile of the catchment area of the Shu river basin, built on the basis of the
catenary approach, depending on the altitudinal zonality, is divided into zones: a mountainous class of
landscapes (eluvial facies), a foothill subclass of landscapes (transeluvial facies), a foothill lowland
subclass of landscapes (transaccumulative class of landscapes) and plains (superaquial and subaquial
facies) (table 1) [1].

Table 1 — Geomorphological schematization of landscape catenas of the catchment area of the Shu river basin

o The absolute
Natural and climatic zones Weather height of the Administrative
station earth's surface, regions
landscape class facies moisture zones m
. . . Kemen,
Mountainous Eluvial Wet mountain Teo-Ashuu 3090,0 Chui-Tokmasky (KR)
. . . . . Chui-Tokmasky (KR),
Foothill Transeluvial Arid mountain Baytik 1590,0 Issyk-Ata (KR)
Chui-Tokmasky (KR),
. Alamudunsky, Sokuluk,
Foothill plain | Transaccumulative Dry foothill K_ordal 1145,0 Moskovsky, Zhayilsky,
Bishkek 756,0
Panfilovsky (KR)
Korday (RK)
Superaquial Tole bi 456,0 Moyynkum,
Plain peraq Very dry Moyinkum 351,0 Sarysusky (RK)
Subaquial Ulanbel 266,0 Sarysusky (RK)

At the same time, the catchment area of the Shu river basin, as a model of an «activity-natural
systemy, including four categories: activity (A), natural material (NM), transformation of material (TM)
and the formation of anthropogenic material (FAM), performing runoff, environment-forming, ecological
and social functions, which are the spatial bases of nature management, are considered within the
framework of cognitive and transformative activities [2,3].

Materials and research methods. On the basis of the study, many years of information and
analytical materials «Kyrgyzhydromet» and «Kazhydromet», as well as the Department of State Statistics
of the Kyrgyz Republic and the Republic of Kazakhstan, characterizing the formation of water resources
and their use for economic sectors in the catchments of the river basin [1].

A quantitative assessment of the ecological situation in the catchment area of river basins can be
made as follows, first, one considers the natural environment at the regional or local level, zoning by type
of activity, which does not significantly change in the space-time scale t; — t, (where t; - past period,;
to - modern period), Activity parameters D; - are expressed as shares of the total volume of natural
resources that were influenced by various factors (@;), Within the limits of each anthropogenic activity,
the reduced coefficients of negative reaction for a person are estimated - NR = NR;/NR,,, and for its
habitat - n7 = nr; /nryax [2-5],

The quantities NR and 77 range from 0 to 1, moreover, an increase in the coefficients indicates a
worsening of the situation,
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Approximate dependencies for assessing the impact of anthropogenic activity have the form [2,3]:

_ I _ i
NR = [Z Di - quZ i (k)
- for human 1 1 ;
_ (D i
nr=| =% 1 q, 3B &(k)
- for its habitat D pe 1

where D; - degree of contamination of drinking water with pesticides for supplying the population;
D, - level of use for irrigation of river waters; ﬁpB - the level of use of return water for irrigation;
&; - particular parameters of the deterioration of the properties of the components of the natural system (for
humans, this is the dynamics of diseases associated with the consumption of polluted water and air
pollution - &;(r), for soil, plants and crops - the content of toxic salts in the soil, for groundwater - an
increase in their mineralization and level - €;(k)); 8 - correction factor (for soil and groundwater § = 1,
for crops B > 1); q,- the intensity of the intake of pesticides and nitrates into soils and groundwater,

Intensity of input of pesticides and nitrates into groundwater (g;°) and into the soil (q%) are evaluated
by empirical dependencies [1-3,7]:

qfcg =1 —qg ; qﬁ =ex1{—(a~qw+1—Rd,)],
where a - constant, depending on the type of pesticide; q,, - intensity of infiltration nutrition (in shares of

the norm); Ry - infiltration resistance, which is determined by the formula: Ry, = 1/fm, here fm - the

relative area occupied by soils with low soil thickness (or fine earth),

An approximate assessment of the ecological state of the object can be carried out using the available

studies [83], by dependencies:
9=1-gy =1-expl-(@-qu+pi] |
where p; - parameter characterizing a complex of natural conditions.

Thus, the proposed methodological approach for constructing the ecological profile of the catchment
area of the Shu river basin in the context of anthropogenic activity allows three main aspects in the field of
nature management and environmental management: the ecological and economic function of river basins
associated with the outflow and degradation of renewable natural resources; ecological and biological
function of river basins, caused by the destabilization of the biological species Hono-Sapience as a result
of the growth of anthropogenic impact and changes in the state of the natural environment; the social
function of river basins, which is caused by the contradictions between the global (regional) manifestation
of pollution and degradation of the natural environment and a private approach to their solution [6-8].

Research results. On the basis of systematization and analysis of long-term information and
analytical materials «Kyrgyzhydromet» and «Kazhydromet», as well as the Department of State Statistics
of the Kyrgyz Republic and the Republic of Kazakhstan, characterizing the formation of water resources
and their use for economic sectors [1], an idea of the «activity-natural system» was obtained the catchment
area of the Shu river basin, to build their ecological profile in the conditions of anthropogenic activity
(table 2).

Table 2 — Ecological zoning of the Shu river basin

Natural areas and landscape catena
Ne Indicators mountain Foothill Foothill plain plain
(eluvial) (trans eluvial) (trans-aqual) | (super aquatic)

1 2 3 4 5 6

0 | Landscape area (F), mln, ha 15,00 20,80 25,78 138,78

Under natural conditions, (1920 y.)

1 | Agricultural landscape area (Fy), thousands ha. - 2,08 2,57 13,88

2 | Hydrothermal coefficient - R 0,52-1,16 1,16-1,61 1,70-4,80 7,10-12,6

3 ;l)le intensity of the water cycle (g = exp (—1.5- 0.2837 0.2516 0.0388 0.0001
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Continuation of table 2

1 2 3 4 5 6
4 The 1ntqns1ty of th? 1nt2ke of pesticides and 0.5326 0.6378 0.9139 0.9512
nitrates into the soil (g3)
5 Intensity of cheinlcals and nitrates entering 0.4674 03622 0.0861 0,0488
groundwater (qy)
6 The coefﬁc.lent of a person's negative reaction to 0.0000 0.0506 0.0113 0.0067
man-made impacts (NR)
7 Coe}fﬁcwnt of negative rechon of the_ 0.0000 0.1275 0.2284 0.2378
environment to technogenic impact (nr)
3 gsEeisTqu;t of the ecological state of the object — 0.4674 03622 0.08100 0,0488
_ X
9 "ljhe volume of wastewater discharged into the 0,000 0.000 0.115 0.327
river (W), km
10 | River water volume (W},), km? 0,851 1,328 1,151 1,637
11 | Mineralization of return waters (Cg),g / | 0,00 0,00 1,00 1,50
Degree of environmental degradation
12 (G=1—exp(=q"-C,- V) 0,00 0,00 0,01 0,02
At the beginning of anthropogenic activity (1960 y.)
1 | Agricultural landscape area (Fy), thousands. ha - 10,0 238,0 60,00
2 | Hydrothermal coefficient - R 0,52-1,16 1,10-1,30 0,70-0,90 0,65-0,70
3 T_he intensity of the water cycle 0.2837 0.1653 02725 03642
(g=exp(=15-R)
4 Int.ensgy of input of pesticides and nitrates into the 0.5326 0.6977 07261 0.6637
soil (q3)
5 Intensity of chelr_nlcals and nitrates entering 0.4674 03023 02739 03363
groundwater (qy)
6 The coefﬁcilent of a person's negative reaction to 0.0000 0.0560 0.0608 0.0995
man-made impacts (NR)
7 Coefﬁment of negative regct{on of the_ 0.0000 0.1744 02178 02655
environment to technogenic impact (nr)
3 gsEeismzrg of the ecological state of the object - 0.4674 0.3023 0.2739 0.3363
— 1~ Yx
9 The volume of3 wastewater discharged into the 0,000 0,095 0,560 0,120
river (W), km
10 | River water volume (1},), km’® 1,148 2,264 2,923 4,378
11 | Return water salinity (Cy), g/l 0,00 1,00 2,20 2,50
Degree of environmental degradation
12 | 5 0,000 0,030 0,260 0,050
O=1—exp(=qx V)
During the period of increased intensity of anthropogenic activity (1980 y.)
1 | Agricultural landscape area (Fy), thousands. ha 20,0 343,0 80,0
2 | Hydrothermal coefficient - R 0,52-1,16 1,15-1,20 0,80-0,90 0,60-0,80
3 T_he intensity of the water cycle 0.2837 0.1720 0.2780 0.3499
(g=exp(—=15-R)
4 Int.ens%y of input of pesticides and nitrates into the 0.5326 0.6907 07189 0.6703
soil (qx)
5 Intensity of cheinlcals and nitrates entering 0.4674 0.3093 02811 0.3297
groundwater (qy)
6 The coefﬁc.lent of a person's negative reaction to 0.0000 0.2260 0.2446 03155
man-made impacts (NR)
7 Coe}fﬁment of negative rea}c@on of the_ 0.0000 0.2210 0.3504 04357
environment to technogenic impact (nr)
3 gsEeisglznnt of the ecological state of the object - 0.4674 0,303 02811 03297
_ X
The volume of wastewater discharged into the
9 river (W,), km? 0,000 0,200 0,950 0,250
10 | River water volume (W},), km? 0,844 1,720 2,356 3,622
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Continuation of table 2
1 2 3 4 5 6
11 | Return water salinity (Cy), g/l 0,00 1,50 2,80 3,20
Degree of environmental degradation
12 | 5 0,000 0,110 0,550 0,140
O=1—exp(=qx-Cs- V)
During the formation of increased anthropogenic activity (2000 y.)
1 | Agricultural landscape area (Fy), thousands. ha - 15,0 292.0 60,0
2 | Hydrothermal coefficient - R 0,52-1,16 1,10-1,15 0,80-0,90 0,70-0,90
3 T_he intensity of the water cycle 0.2837 0.2516 0.3570 0.4493
(g=exp(—=15-R)
4 Int.ensgy of input of pesticides and nitrates into the 0.5326 0.6378 0.6703 0.6065
soil (qx)
5 Intensity of che?ncals and nitrates entering 0.4674 03622 03297 0.39350
groundwater (qy)
6 The coefﬁC}ent of a person's negative reaction to 0.0000 03151 0.3165 0.4013
man-made impacts (NR)
7 Coe.fﬁment of negative rea}c@on of the_ 0.0000 0.3827 0.53262 0.5155
environment to technogenic impact (nr)
3 gsEeismzrg of the ecological state of the object - 0.4674 0.36220 0.32970 0.39350
— 17 Yx
9 The volume ot; wastewater discharged into the 0,000 0,089 0.600 0.105
river (W), km
10 | River water volume (W},), km? 0,747 0,448 1,536 0,703
11 | Return water salinity (Cy), g/l 0,00 0,90 1,80 2,90
Degree of environmental degradation
12 | 5 0,160 0,110 0,370 0,230
O=1—exp(=qx G W)
During the formation of a very increased anthropogenic activity (2020 y.)
1 | Agricultural landscape area (Fy), thousands. ha - 15,0 292,0 60,0
2 | Hydrothermal coefficient - R 0,52-1,16 1,20-1,30 1,0-1,15 1,10-1,20
3 T_he intensity of the water cycle 0.2837 0.1526 0.1999 0.1791
(g=exp(—=15-R)
4 Int.en511t1y of input of pesticides and nitrates into the 0.5326 07047 07738 0,7945
soil (qx)
5 Intensity of cheinlcals and nitrates entering 0.4674 0.2853 0.2262 02055
groundwater (qy)
6 The coefﬁC}ent of a person's negative reaction to 0,0000 0.3007 0.3257 0.3124
man-made impacts (NR)
7 Coefﬁment of negative rechon of the_ 0.1600 0.4228 0.5417 0.6753
environment to technogenic impact (nr)
3 gsEeisTiIrg of the ecological state of the object - 0.4674 0.2853 0.2262 0.2055
_ X
The volume of wastewater discharged into the
9 river (W), km’® 0,000 0,150 0,700 0,200
10 | River water volume (W},), km? 0,851 1,523 1,416 0,968
11 | Return water salinity (Cy), g/l 0,00 1,10 2,10 3,20
Degree of environmental degradation
12 | 5 0,000 0,070 0,550 0,460
@=1—exp(=qx -G V)

characterizing the class of landscapes in river basins:

Based on the forecast calculation performed to assess the ecological situation in the catchment area of
the Shu river basin on a spatial-temporal scale, it was concluded that for the period under consideration
(1920-2020), the qualitative state of the ecological profile largely depends on the altitudinal zonation

- in the zone of the mountainous landscape class (eluvial facies), due to the absence of directed
anthropogenic activity for the transformation and improvement of natural resources of the natural system,
where changes in the components of the natural system occur under the influence of only natural
processes, the preservation of their ecological stability and deterioration of the ecological situation are not
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observed, which are supported by the peculiarity of the biological cycle, which are formed according to
the type of accumulative balance, on the other hand, by the removal of a part of the accumulated substance
during the biological active period of the year by geostocks (zone of natural regulation);

- in the zone of the foothill landscape class (transeluvial facies), insignificant anthropogenic activity
for the transformation and arrangement of the natural system, where changes in the components of the
natural system occur under the influence of not only natural, but also man-made processes, leads to some
changes in the components of the natural system, which due to self-regulating their ability, provides
natural environmental sustainability, however, some changes in the environmental situation are observed,
that is, the indicator of the degree of deterioration of the environmental situation ranges from 0.00 to
0.110 (the zone of controlled and accounted for the consequences of anthropogenic activity)

- in the zone of the foothill lowland subclass of the landscape (trans-accumulative facies), which is
the basis of spatial nature management, there is a high tendency of anthropogenic activity, large-scale
changes occur, due to the transformation and nature management of the components of the natural system,
for the economic and ecological functions of river basins, not only natural services are provided, but also
technogenic services, leads not only to an increase in the intensity of biological as well as geological
cycles of water and chemicals, and, therefore, the integrity of the natural system of river basins, which led
to a deterioration of their ecological situation, where the indicator of the degree of deterioration of the
ecological situation ranges from 0.01 to 0.550 (zone of uncontrolled, not considered consequences of
anthropogenic activity);

- in the zone of the plain landscape class (superaquial and subaquial facies), which is the basis for
spatial nature management and geochemical runoff, there is a growth rate of not only anthropogenic
activity, but also technogenic loads, which are accompanied by negative consequences, always lead to a
violation of the basic properties of the components of the natural system in the lower reaches river basins,
that is, the indicator of the degree of deterioration of the ecological situation ranges from 0.02 to
0.460 (zone of controlled and accounted for the consequences of anthropogenic activity);

Conclusions. The functioning of the catchment area of the Shu River basin, as a geographic object
that performs environment-forming, ecological and social functions and is the spatial basis of nature
management in conditions of anthropogenic activity, was considered on the basis of systematization and
analysis of long-term information and analytical materials «Kyrgyzhydromet» and «Kazhydromety, as
well as statistics of the Kyrgyz Republic and the Republic of Kazakhstan, characterizing the formation of
water resources and their use for economic sectors [], made it possible, within the framework of cognitive
and transformative activities, to build their ecological profile on a spatial and temporal scale, which allows
making a number of decisions at the state and interstate levels aimed to regulate relations in the spheres of
water use, environmental, economic and social issues arising from the joint use of water resources of
transboundary watercourses.

9. T. Kosbikeena', 7K. C. Mycradaesn’, JI. B. Kupeiiuesa?, C. JI. layieroaii’

Kazak yiITThIK arpapislk yHuBepcuteTi, Anmatsl, Kasakcran;
OMBFM «A.H. KoctsikoB ateiHaarsl Bykipeceiinik rujpoTeXHuKa
JKOHE MeNUOopalys FbUIBIMU-3€pPTTEY HHCTUTYTh», Mackey, Peceil;
M.X. ynatu ateiHaars! Tapa3z MeMIIeKeTTiK yHUBepcuTeTi, Tapas, Kazakcran

AHTOPOINETEHJIK KBI3BMET JKAFJIAWBIHJIA 1Y ©3EHIHIH,
CY )KHHAY AJIABBIHBIH KOJIOT UAJIBIK BEMIHI

Annotanusi. Keipre3 Pecniyonukaceinbiy, «Kpipresrugpomer» sxone Kazakcran PecnyOnmkacsiabiy «Kasruna-
poMeT», COHBIMEH KaTap MeMIIeKeTTiK craTucTuka aenapramentrepinin llly e3eHiHIH cy >kuHay anaObIHAAFBI Cy
pecypCTapblHbIH KaJIbINITACYbIH JKOHE OHBI JKOHOMHKA CaJlaChlHA MaiilaJlaHy/Abl CHIATTAWTBIH KOIDKBUIIBIK
aKnaparThIK-Talay MAJIMETTEpiHIH HeTi3iHle e3¢H allaObIHBIH Cy arblHBI MEH OPTAChIH KYPYIIBI, KOJOTHSUIBIK,
SKOHOMHKAJIBIK KBI3METTEPIl aTKapaThIH JKOHE TaOWFATTHI Naijaany IbIH KEHICTIK 0a3uci caHajaThlH «KbI3METTIK-
TabuFn >KyHe» YATiCi peTiHAe KapacThIpy apKbUIbl aiiMak jkarJalblHa JKOHE Cy HbICaHIapblHA KelleHAl Oaranay
JKYMBICTapbl Kapactelpburrad. 1lly e3eHiHIH cy uHay anaObIHBIH HEri3ri KbI3METTepiH Oaranay YIIiH aiiMakTarbl
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AHTPOINOTEH/IIK KbI3MET KAPKbIHBIH JKOHE OaFrbIThIH aHBIKTANTBIH, TAHBIMIBIK JKOHE TYPJICHIIPY KbI3METIHIH Jamy
OeTasibIChIH alKbIHAyFa MyMKIH/IK OEpeTiH reoYyHeliK o/iciH naiifanaHy apKblibl TeOMOP(OIIOTHSIBIK XKYieney-
JUH FHUIBIMH JKOHE TOXKIPOENIK MaKCATTBHIHBIH HEri3iHJe, JKOJOIMsUIBIK OCHHECIH KEeHICTIK-yaKbIT MacIuTaObiH/ia
TYPFbI3Y JKOJbI Heri3fienreH. ©O3eH agaOblHbIH Herisri Kbi3MeTi — Oip FaHa jKEHUIAey HbICaHbl 0ap THIPOreOXH-
MUSUTBIK aFBIHJIbI KJIBINTACTHIPY, LIy e3eHiHIH Cy KHHAY ajgaObIHBIH 3KOJIOTHSIIBIK OSWHECIHIH canalblK JKaF aibiH
aHBIKTal OTBIPBIN, SIFHU O€JIeyJiK 3aHIbUIbIKTapFa OaianbicTsl JlanamadTThiH Taysibl TOOBIHAH JAHIIIADTAPIBIH
XKa3BIKTHIK TOOBIHA (CyTEepaKBHAIBABIK JXKoHE CyOakBHANBIBIK (parmsra) AeiiH, ocipece, aybUIIIapyaIlblUIBIK JKOHE
OHJIIPICTIK HbICAHAAP/IbIH KaiiTapMa (KOJIEKTOP-Kapi3) CybIH KUHAWTBHIH aiiMak OOJIbI CAHAIATHIH ©3¢H aJIa0bIHbIH
TOMEHT1 cajachlHAa TaOWFM TUAPOJIOTHUSIBIK TepOenic OV3bIIaThIHABIKTaH, alMaKThIH THIAPOTEOIOTHSIBIK KOHE
TOTMBIPAK-MEIIMOPATUBTIK YACPICIHE KOHE DKOJOTHSIIBIK JKaFJaibIHa YIKEH 9Cep TUTI3eI.

Tyiiin ce3nep: o3eH, cy KHHAY analbl, aFblH, Kyiie, yiri, QyHKIUs, KbI3MET, TYPJACHAIPY, TaHBIM, KOJIOTHSI,
Oeiine, Kkenisney, Tajnay, oaranay.

A. T. Kosbikeeal, K. C. Mycradaes!, JI. B. Kupeituera?, C. 1. dayaer6aii’

'Kazaxckuii HAMOHANBHBIN arpapHbIi yHUBEpCHTET, Anmarel, Kazaxcram;
2OI'BHY «Bcepoccuiicknii HayIHO-HCCIIEI0BATENBCKHI MHCTUTYT THAPOTEXHUKH
u memmopanuu M. A.H. KoctsikoBay», Mocksa, Poccus;
3Tapasckuii TOCyJapCTBEHHBIN yHuBepcHTeT MM. M. X. Jlynaru, Tapas, Kazaxcran

3KOJOI'MYECKHUI MPO®UIIb BOJJOCBOPA BACCEMHA PEKH 1Y
B YCJIOBUSIX AHTPOIIOTEHHOM AESITEJIBHOCTH

AnHoTanusi. Ha oCHOBe MpOBENEHHOTO WCCIEAOBaHUS MHOTOJIETHHE WH(HOPMAIMOHHO-aHATUTHICCKIE
Matepuansl «Keiprerugpomeray n «Kasrugpomeray, a Taoke JlemaprameHTa TOCYJAapCTBEHHOW CTaTHCTHUKH
Keipreizckoit Pecnyonuku 1 Pecriyonuku Kazaxcran, xapakrepusyomiye (GOpMHUPOBaHHE BOIHBIX PECYpPCOB M HX
UCIIONIb30BaHHE B XO3SHCTBEHHBIX CEKTOpax BonocOopHoro OacceitHa peku llly, ObuIM paccMOTpPEHBI B KadecTBe
MOJIeNH "AeATeNbHOCTh-IIPUPO/IHASL CHCTeMA'", OCYLIECTBIISIOIIEH CTOK, MPHPOA00OPA3YIOILYI0 JEsSTEeIbHOCTb.,
9KOJIOT0-COlMaIbHbIe (D)YHKIMH U SIBJISETCS [IPOCTPAHCTBEHHOW OCHOBOI MPHPOAOINONIB30BAHUS ISl KOMILIEKCHON
OLICHKH COCTOSIHHSI TEPPUTOPHU M BOJHBIX OOBEKTOB. B KauecTBe OCHOBBI OIIGHKH OCHOBHBIX (DyHKIIUIT BojgocOopa
Gacceitna pexu llly ObUT HCIIONB30BaH TEOCHCTEMHBIM IOAXOJ, OMPEACIIIONIMNA HAayJHO-TPAKTHYECKYIO IeJIeCO-
00pa3HOCTh TeoOMOP(OJOTHISCKOM CXeMaTH3aluHi, B paMKaxX KOTOPOW CTAHOBHUTCS BO3MOXHBIM TOCTPOCHHE HX
9KOJIOTHYECKOTO0 TPOo(uis B MPOCTPAHCTBEHHO-BPEMEHHOM MacIiTabe, YTO IO3BOJISET YCTAHOBUTH TEHICHLINU
pa3BUTHS TO3HABATENBFHON M MpeoOpasyromeil NesTeTbHOCTH, ONPENSIAIONIe HAPaBIeHHOCTh U WHTCHCUBHOCTh
AHTPOIIOr€HHOM JIeaTeNIbHOCTH B pernoHe. OCHOBHasi MpHpoHas (yHKIMs pedHoro OacceiiHa — (opmupoBaHue
THIPOT€OXUMHUYECKOTO MMOTOKA, HMEIOMNX OIMH OOBEKT ISl CBOCH pasrpys3KH, OIpeAessieT KaueCTBEHHOE COCTOS-
HHE DKOJIOoTH4YecKoro npodmis Bogocbopa 6acceiina pexu Iy, To ecTh B 3aBUCHMOCTH OT MOSICHOCTH OT TOPHOTO
KJacca JlaHmadToB 10 paBHUHHOTO Kiacca JaHamadToB (CynepakBualibHas U cyOakBuaibHas (aius) mocTerneHHo
HApYyIIAIOTCS MPUPOIHBIE THAPOJIIOTHYECKHAE PHUTMBI, OKA3bIBACT BIMSHUE HAa THIPOTEOJIOTHYECKHE U ITOYBEHHO-
MEJIMOPATHBHBIC TPOIIECCHI M KOJIOIMYCCKHE 00CTaHOBKH, OCOOCHHO B HH30BbSX PEYHBIX 0ACCEHHOB, SIBJISFOLIUXCS
30HaMHU Mara3uHUPOBaHUS BO3BPATHBIX (KOJUIEKTOPHO-APEHAXHBIX M CTOYHBIX) BOJ MPOMBIIIJIEHHBIX M CEIhCKO-
XO3SHCTBEHHBIX 0OBEKTOB.

KuroueBble cioBa: peka, Bogocbop, 6acceiiH, CTOK, CHCTEMa, MOJeNb, (WYHKIHA, AesITeIbHOCTD, Ipeodpa3o-
BaHUsI, MO3HAHUE, SKOJIOTHS, TPOQHIIb, CXEMaTU3aIlUs, AHATN3, OL[CHKA.
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