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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonoausi xoHe
MmexHUKarbIK fbifibiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfaH HyckKachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apsiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MmexXHUKasbIK fbliibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexXHUKarbIK FblribiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bl 6irndipeodi.

HAH PK coobuwjaem, ymo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu u mexHu4eckux
Hayk» 6bln npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, ob6HosneHHol eepcuu Web
of Science. CodepxxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOmpeHUs: KoMmrnaHuel
Clarivate Analytics Onisa danbHetiweezo npuHmus xypHana & 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, u3dameniell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCMpupyem Hawy rnpueepxeHHoCmb K Hauboriee akmyarnbHOMY U 8/USIMEsIbHOMY KOHMeHmMy
10 2e0/102UU U MeXHU4YeCcKUM Haykam Orisl Hauleeo coobwecmsa.
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GEOMATIC FEATURES
OF GEOSYSTEMS FORMATION
OF THE SARYSU RIVER BASIN

Abstract. It was shown the results of a study of the geomatic factors in the formation of geosystems in the
Sarysu river basin. Within the framework of the basin under consideration are the subgeosystems of upper-Sarysu,
middle-Sarysu and lower-Sarysu, where the spatio-temporal relationships of the channel-forming processes from the
source to the mouth of the river dominate. The basic factors of the formation and functioning of modern isolated
subgeosystems of the basin under consideration are revealed.

On the map we compiled on the scale of 1: 500 000 modern exodynamic processes of the basin under con-
sideration, classes of exogenous natural geosystems and classes of exogenous anthropogenic and technogenic
geosystems are differentiated, requiring different approaches in developing the optimal structure of the nature use of
the Sarysu river basin. When considering modern geodynamic processes, the main factors of anthropogenic activity
are identified, which are the most powerful factor of self-organization and dynamics of geosystems.

As a result of revealing the natural and climatic features of the development of modern geodynamic processes
of pollution of geosystems in the conditions of intensive anthropogenic activity, the growing aridity of the climate
and anthropogenic load within the Sarysu river basin contribute to the intensification of arid denudation processes,
leads to a sharp activation of water-wind erosion and the expansion of lands subject to a planar washing, spoiling,
deflation and other processes.

Key words: geosystem, river basin, geomatic processes, relief-forming processes, anthropogenic impact.

The geomatic components, the aggregate of abiotic processes in the geosystem (geological, tectonic,
geomorphological, hydroclimatic, etc.) are considered the basic factors that determine the isolation of one
geosystem from others, their structural and functional specifics. Thus, for example, the behavior of local
air masses, from which the weather develops and, ultimately the climate will proceed strictly according to
changes in the properties of the lithogenic base. The same applies to water masses - both terrestrial and
underground, the places of their accumulation on the surface are entirely determined by the relief forms,
and the underground ones - by the presence of aquifers. Consequently, the lithological composition of the
rocks, the nature of their occurrence and the depth of the water bodies are significant factors in the runoff
formation, which affect its magnitude and distribution over time. Geomatic processes have a significant
effect on the shape of the valleys and the longitudinal profile of the river, on the composition of river
alluvium and on the riverbed stability. Thus, it is obvious that all geomatic components are interrelated
and vary spatially and temporally.

In the study of the Sarysu River Basin, we identified three subgeosystems: the Upper-Sarysu, the
Middle-Sarysu and the Low-Sarysu, the development of which is confined to the drain of the river within
the basin, dominated by the spatio-temporal relationships of the channel-forming processes from the
source to the mouth (figure).




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

40 80 160 240

km

1 1
68° 70° T2

natural T Anwviat-protuvial [ Takyr formation

Class of g
ine- i Deflational
Denudation - Lacustrine-accumulative - ry
z ) Class of g us anthr geni hnogenic geosystems
Erosion-denudation Sedimentary sections with large negative forms of relie
Accumulative-denudation U (underground mining)
Deflation-accumulative (eclian) Renuction . . i
Convex-sloping areas with gullies and cast sandy crests
Complex Denudation Vv along the quarry basins

Accumulative o0 Hollow-shallow areas with ravine-girder net along roads

e n Anthropogenic joists along coastal embankments and coastal shafts

Eluvial A hollow-concave shape with an operating network of small
Deluvial M hydroremeliorative erections

- Convex-concave areas within residential areas
Deluvial-proluvial Accumulative

. B S Convex-concave relief forms within residential areas
Deluvial-alluvial 3 : 3 )
g Linear and subsidence sections along roads with a hard surface

Alluvial-deluvial A Grivopodobnye bulk forms with closed valleys
Eluvial-deluvial and deluvial-accumulative ¥ Convex terrikonikoobraznye forms near the underground development

Map of the exo-dynamic processes of geosystems in the Sarysu basin

The modern relief of the Sarysu River basin was developed in arid climate conditions by weathering
and deflation processes, flat flushing and suffusion, erosion and denudation of the contorted base.
Insufficient atmospheric moisture, high evaporation, wide spreading of rocky fissured and sometimes karst
rocks leads to active planar denudation and intensive washout of loose formations with the formation of
various small erosion forms (ruts, ravines, sais, etc.), respectively.
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On the territory of the Sarysu River basin, taking into account paleogeographical and geological
features, it is possible to distinguish five main types of relief: lowlands, Uplands, denudation plain, stratal
or denudation-accumulative plain, ancient and modern river valleys. A hilly, hilly-rugged, hilly-ridge
relief predominates among the types mentioned above, called the Uplands, reflecting the toponymic name
of the region.

The sources of the Sarysu River in the east are in the Buguly Mountains (the highest point of 1184 m
is in Burkitti), Kosmuryn, Ortau (1068 m), etc. The upper courses of the Sarysu River basin are in the
central elevated areas of the Kazakh Uplands. Kasin KG. [1], Gerasimov L.P. [2], Medoev G.T. [3], Bor-
suk B.I. [4], Svarichevskaya Z.A. [5], Bespalov V.F. [6], et al. studied the geological structure and relief
of the Kazakh Uplands. These works characterized not only the stratigraphy and tectonics of the region,
but also identified morphostructures and analyzed the latest tectonics, in close connection with which the
main features of the modern relief are.

The Kazakh Uplands is confined to the Kazakh epihercine shield and is characterized by a flat-
mountainous relief. The surface of the Uplands is characterized by a tiered structure, and the tiers are of
different geological ages. Elevated forms of relief are composed mainly of crystalline rocks of the Dopa-
leozoic and Paleozoic age. The area we studied is a remnant of a large mountainous country, destroyed by
time and processes of denudation and erosion, partially buried under loose sediments. The external
appearance of the Uplands relief is closely related to its structural and lithological features. Hilly-ridge and
undulating form with pinnacles of rocks on the tops and slopes are typical for the hills stacked with
effusive rocks (porphyries, tuffs, diabase). Hilly-ridge Uplands prevail in the regions of dislocated rocks
of the Paleozoic (sandstones, shale, and limestone). In the regions of granite intrusions, the tops of the
hills are composed of rounded mattress-shaped mesorelief forms.

All the researchers link the stage of neotectonic movements within the Kazakh shield with the
formation of a modern relief. Most of them believe the start of the neotectonic stage as the end of the
upper Oligocene - the beginning of the Miocene, that is, the time for the completion of kaolinite crustal
formation on the ancient peneplain. Z.A. Svarichevskaya (1965) directly connects neotectonic movements
with heterogeneous types of Uplands. She has isolated young and old erosion relief caused due to the
dismemberment of the primary peneplain surface - Uplands slopes and watershed Uplands, as well as
young (middle pliocene-Quaternary) relief of lowlands of the latest denudation neotectonic origin.

Under the influence of the above mentioned geomatic conditions the geosystems of Upper Sarysu
sub-geo-system is formed with the pinnacle of parent rocks, temporary streams riverbeds composed of
effusive-sediments with calciphyte -herb-wormwood-tyrsa, shrub-petrophytic-herb flora and meadows on
light chestnut solonetzic and brown desert soils used for grain-fallow-grass-field rotations of crop and
pasture lands. The Upper-Sarysu sub-geo-system that functioning in the basin runoff formation zone is
subject to changes in the water-salt balance of geosystems as a result of the negative impact of anthro-
pogenic factors represented by large irrigation massifs.

In the middle course of the basin, except for the flat-shallow relief, the islet lowlands predominate.
Orographically, the low mountain region of Ulytau is here, which has a meridian direction, with a total
length of about 200 km. The low-mountain configuration is defined by the Ulytau anticlinorium - a large
Caledonian structure. The highest point has the main peak of the Ulytau mountain itself - Akmechet -
1133 m. In the area of Ulytau mountains shale, gneiss, quartzite, marbles, conglomerates, sandstones and
limestone are widespread. The relief “scab stones” (chipped rocks, so called because of the many different
forms of weathering) is characteristic. Due to weathering and deflation processes, cornices, bizarre rocks,
weathering cells, blowing niches were formed. From the eastern slopes of the Ulytau Mountains, in
particular, the components and tributaries of the most full-flowing river system Sarysu- Karakengir River
flow.

Strongly fractured and karst limestone are found in the upper and middle parts of the basin. Large
massifs of granites with considerable fracturing are present in the upper reaches of the Zhaman-Sarysu,
Zhaksy-Sarysu and Atasu Rivers. Karst forms are also common in the Karakengir basin (Kengira).

Simultaneously with the uplift of uplands and low-mountain massifs in the Neogene-Quaternary
period, ancient and modern river valleys and lake basins of the investigated basin were laid. The ancient
valleys are confined to grabens and synclines. They are partially filled with Neogene lake clays of the Aral
Formation and lacustrine-alluvial deposits of the Pavlodar Formation, on which the Pliocene loams,
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pebbles, and gravel lie. The accumulative cover, composed of sands of Middle Late-Leistocene age lies
above [7, 8].

In the thicknesses of proluvial sand-and-pebble deposits in the slopes of mountains along the line of
geographic flow, powerful currents of groundwater flow that feed on atmospheric precipitation. In the
upper parts of the foothills they are fresh, with hydro carbonate-calcium composition, with a dense residue
of less than 1 g/L. As you move away from the mountains, the backwater is formed with groundwater
with a decrease in the proluvial deposits thickness, which rise to the surface and form a zone of the flow
wedging out. Both surface and groundwater take part in this process. Small streams, springs of the
“Karasu” type, have a groundwater supply. In the lower part of the foothills, a strip of moist grass is for-
med, where water is expended on evaporation and transpiration of vegetation. This process of groundwater
raising because of backwater and, at the same time, their wedging and evaporation, is accompanied by an
increase in their mineralization [9, 10].

In the central part of the Sarysu River basin there is a wide ancient alluvial plain, sometimes reaching
a width of up to 100 km. The relief of the Sarysu Valley is extremely peculiar in morphology, and its
various parts differ sharply from each other. For example, for the headwaters of the valley, a more lofty
ridge-wavy relief is typical, which, stepwise descending, in the middle reaches transforms into a ridge-
hollow relief. In the lower reaches, where the river flows along the gorge, the slopes of the massifs are
distinguished by bizarre forms of rocks (holes of blowing, mushrooms, canopies, etc.) that formed under
the influence of desert weathering.

On the left bank of the river, more often confined to the terraces of the valley, Sub-Sarysu sandy
massifs are located. The hilly-ridge sand occupies the most part of the desert, reaching 20-40 m in height,
sometimes extending for 5-7 km. Ridges and hillocks are usually fixed with vegetation, but in recent years
their area has been greatly reduced.

The Middle-Sarysu sub-geosystem is distinguished by the aridity of the climate, poor productivity of
the soil and vegetation cover, limited water resources, and possesses unique deposits of minerals at the
same time. General intrusions and effusions determine the richness of the territory under investigation;
gold, copper, lead, etc. deposits are associated with the Caledonian intrusions; Hercynian intrusions
of various chemical compositions - from ultrabasic to the most acidic, were distinguished by special
thickness, which promoted the formation of various minerals, especially copper, molybdenum, iron, gold,
tungsten, etc. (Zhezkazgan, Zhayrem, Ushkatyn, Zhomart, etc.). The formation of coal deposits (Shubar-
kolskoye, Zhalynskoye) is associated with the Paleozoic stage of development.

Thus, under the influence of the above geomatic conditions, the geo-systems of the drain transit zone
are formed - the Middle Sarysu sub-geosystem. The geosystems of the Middle Sarysu depository with
eolian processing, channels of temporary watercourses, closed basins, composed of shales, gneisses, tuffs,
tuff porphyrites, limestone, sandstones with one-year-old wormwood, wormwood, feather grass and
tasbiurgun vegetation and meadows on light chestnut incomplete (xeromorphic) advanced rubbly and
brown solonetsous soils, are used for grain-fallow-grass-field crop rotations and pasture lands.

Having reached the desert, Sarysu River sharply “dives” to the south and flows along the western
edge of the Betpak-Dala plateau. Betpak-Dala is a northern hungry steppe, an extensive desert plain with
long and gentle ridges, composed of Upper Cretaceous clays, clayey sands, and sandstones with
intercalations of limestones and marls. In Betpak-Dala, coarse crushed stone, especially on the slopes and
tops of the hills, represents the weathering crust on the sections between the depressions since all small
particles are blown out by the wind or washed off in depression. The processes of weathering are asso-
ciated with the presence of matrass-shaped separations of granites. As a result of selective weathering,
caverns and cavities are formed on the surfaces of granites. The height of the walls of such microforms is
10-15 cm; the width of the bottom is 13-15 cm. The plateau breaks to the valley of the Sarysu River with
steep ledge, with a height of 40-60 m.

In the south, near the intersection of the Sarysu River and the administrative boundary of the Kara-
ganda region, Moiynkum is wedged as a narrow triangle in the region. This is the most elevated part of the
desert (30-40 m above the uneven plain). The catchment area here is inactive. The desert is clay, but sands
are widespread on its western outskirts, they are often mobile, moved by the wind (“kums”).

In the Quaternary time, the Sarysu and Shu rivers carried their waters to the mighty Syr Darya River
from different directions. Because of tectonic processes in the Late Pleistocene, when the uplift of the
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Karatau Range rises, the Shu valley shifted northward, as a result of which the lower reaches of the Shu
and Sarysu rivers separated themselves from the Syr Darya River and found their end in the plain, in
shallow delta lakes [11, 12]. Only in some years Sarysu River brings its flood waters to the Telekol Lake,
usually they are lost in their own loose sediments of the river.

Under the influence of the above-mentioned geomatic conditions, the geosystems of the Lower-
Sarysu sub-geosystem are formed with the Obian, one-year- halophytic -Sarsazan, Kokpeka and Sageb-
rush vegetation on gray-brown underdeveloped and meadow-bog soils used for pasturelands. The Lower
Sarysu sub-geosystem is formed in the zone of dispersion (spreading) of the flow and in the zone of
intensive salt accumulation and formation of solonchaks (saline lands) under conditions of a rigid dry
hydrothermal regime.

The most important factor in the formation of the basin relief is blowing out of snow by strong winds
from open surfaces into depressions, creating large deposits of snow, the melting of which leads to the
formation of numerous lakes. The water of the latter, eroding the bed, contributes to the formation of a
loose “bedding”, which by lakes drying is blown away by the wind and as a result, there is a further dee-
pening of the sink-hollow relief. Deficiency of humidity limits the possibility of a permanent surface
runoff and the development of a dense hydrographic network. Conditions that are more favorable arise
within the Ulytau uplift, at the foot of which the unloading of fractured waters leads to the emergence of
numerous springs and sources, small streams and rivers. The lakes are mostly salty and shallow, in
summer they greatly reduce their water area, and even dry up completely, turning into fields favorable for
wind processes and the formation of suffosive and sore-deflation valleys. The aridity of the climate and its
intensification caused the growing development of aeolian processes within the flat parts of the Zhezkaz-
gan-Sarysu Depression [13-17].

The modern exogenous geodynamics of the Sarysu River basin is associated with a special character
of manifestation and the degree of relief-forming influence of weathering, denudation and accumulation
processes, salinization and erosion processes. The rocks that make up the arid relief are in a state of con-
stant change caused by surface temperature fluctuations, atmospheric precipitation, and biogenic factors
[14, 17, 18].

At the present stage, geodynamic processes caused by anthropogenic impact are the most powerful
factor of self-organization and dynamics of geosystems. Anthropogenic impact on the river valley state is,
first, due to the discharge of industrial and domestic sewage. The largest industrial complex of non-ferrous
metallurgy was established on Sarysu River, the raw materials base of ferrous metallurgy of the Republic
of Kazakhstan. Metallurgy of the region is represented by a mining and processing plant, a copper
smelting plant, concentrating mills, a foundry-mechanical plant, mining and processing of iron ore, and
open-type mines. Such enterprises of the region are the “Zhezkazgantsvetmet” PO, “Kazakhmys Corpo-
ration” LLC, “Zhezkazganredmet” RSE, “Zhayremsky GOK” JSC and “Atasuruda” JSC, whose sewage
flows directly to Sarysu and are the main sources of pollution. The accumulation of river sediments occurs
due to sedimentation of suspended solids. An increase in the volume of sediments covering the bottom
substrate leads to siltation, swamping, and subsequently - the drying out of the river. Suspended particles
influence the speed of sediment growth that is washed off from the surface of the storage tanks of solid
industrial and household waste located in the basin valley. In the areas of coal deposits development, such
processes as bogging and flooding, wind and gully erosion develop (figure) [19].

Extraction of solid minerals leads to a change in all geomatic components in the areas of development
and adjacent territories, to the development of a number of negative phenomena and processes: linear and
planar erosion, landslides, landslips, deflation, deformation of the integumentary covers and formation of
troughs subsidence, sagging of rocks under own weight, shear of rocks along bedding planes, collapse of
the roof over the produced stratums, the formation of a cracks zone and intensive crushing of rocks,
leading to a change in the surface about runoff, flooding and waterlogging sagging areas over the under-
ground excavations. Extracted rocks are a zone of intensive development of chemical and physical wea-
thering, the development of erosion and deflation processes, as well as sources of contamination of soil,
groundwater and surface water, atmosphere and biota, which ultimately affect the nature and condition of
the ecological and geomorphological systems of the area under study (figure) [19, 20].

Intensive and differentiated in area man-caused impacts on the morpholithic base of the region
under consideration led to the creation of new forms (quarries, ditches, sinks, depressions, waste banks,
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earthfills, embankments, dams, dumps, slagheaps, etc.) that are not characteristic of the initial relief, the
location of which differs with concentrations next to large settlements.

Thus, the geomatic features, the growing aridity of the climate and the anthropogenic load within the
region under consideration contribute to the intensification of the arid denudation processes, leads to a
sharp activation of water-wind erosion and the expansion of lands prone to flat flushing, takyr- and
sporulation formation, deflation and other processes.

K. O. Osrenmunoa’, K. M. Iikananeesa', 3. T. MyKaeBZ,
K. @. Tenbkebaepa', K. M. Apbikoaena’, JI. M. KOleTHHﬁ3, I. T. Ocnan'
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*[llokopim aThingarsl Memnekerrik yuusepcuter, Cemeit, Kasakcran,
*UpxyTck Memnekerrik yausepeuterti, UpkyTck, Peceit

CAPBICY O3EHI AJIABBI TEQOKYHECIHIH
KAJIBIIITACYBIHBIH TEOMATHKAJIBIK EPEKIIEJIIKTEPI

AnHoTanus. Makanana 6i3 Capeicy e3eHi altaObIHBIH IeoKyienepi KaJabIITacybIHAaFbl T€OMaTHKAIBIK (aKTop-
Jap/bl 3epTTEYAIH HOTHXKENEepiH ychiHambI3. Kapacteipbuibin oTbipraH ananrta JKoraprbl — Capeicy, OpTaHfbl —
Cappicy xone Temenri — Capbicy reoxyieacTbuiapbl OEpijireH, oapia ©3¢HHIH OacTayblHaH caFrachlHa JICHIHTI apHa
JKacay TMPOIECTePIHIH KEHICTIKTIK YaKBITTHIK KapbIM-KaThIHACTAPBI OachkiM Ooiaabl. KapacThIpBUTBIN XKaTKaH ajar-
THIH Ka3ipri 3aMaHfbl OKIIAyJIaHFaH CyOreoKyHesepiH KaJIBIITaCThIPy MEH XXYMBIC iCTeyiHIH Herisri (akropiapsl
AHBIKTAJIJIBL.

Kypacteipsurraa 1: 500 000 MacmTaOTeI KapTa KapacTHIPBUIBIT OTHIPFAaH ANaNTHIH Ka3ipri 9K30AMHAMHIKAIBIK
ypaictepi CappICy e3eHi agaObIH OHTAWJIBI MaiianaHy YIIH OpTYPJi 9NICTEpAl Tajlall eTEeTeTiH 3K30TeHII TaOWFu
TeOXYHelepre »XoHe 3K30TeH/II aHTPOIOTSH I-TEXHOTEHA1 Teoxyiienepre Oemiaren. Kazipri 3aMaHfbl TeoIHHAMH-
KaJbIK YPAICTEepIi KapacThIpFaH/ia, aHTPOMOTeH K OeNCeHALTIKTIH Heri3ri (akTopiaapbl aHBIKTAJIbl, OyJ ©3i1H-631
YHBIMIACTBIPYIBIH JKOHE Ie0XKYHenepaiH JMHAMUKACBIHBIH €H KYIITI ()akTOPbI OOJIBIN TaObIIaIbL.

Hormxecinne KapKpIHABI aHTPOMOTEHIIK dcep XaFAalbIHOa TeOXKYHEeNepHAiH JacTaHyBIHBIH Ka3ipri 3aMaHFBI
re0IMHAMHKAJIBIK YepiCTepiHiH TaOUFU-KIMMATTBIK epEeKIIeNKTepl aHbIKTaI B! skoHe CapbICy 03¢Hi anadbl MaHbIH-
Jla aHTPOIOTCHIIIK dCEPJCH apHATI ACHYNAIMs YPIICKE aNbI Keledi, Oy Cy-)KeJl 3PO3UACHIHBIH KYpT OCJCeHII
00JTybIHA JKOHE IMAKBUTYFa , TAKBIP, AL KoHe Oacka 1a mpoIecTep/ il maiiia O0TybiHa dcep eTe.

Tyiiin ce3nep: reoxyiie, ©3eH anadbl, TeOMaTHSIIBIK YPAICTEP, PelbeTIK MIPOLECTEp, aHTPOIIOTEH/IIK acep.
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FEOMATHYECKHUE OCOBEHHOCTH ®OPMHUPOBAHUSI TEOCUCTEM
BACCEHUHA PEKH CAPBICY

AnHoTtanusi. B paboTe npejcTaBieHbl pe3yJsibTaThl UCCIEJOBAHUSI T€OMAaTHYECKUX (HAKTOPOB (OPMHUPOBAHUS
reocucteM OacceiiHa pexu Capbicy. B pamkax paccmarpuBaemoro GacceifHa BBIJENICHBI TOAr€OCHCTeMbl BepxHe-
Capsicylickas, Cpenne-Capsicyiickas u Hwuxne-Capsicylickasi, Tae AOMHUHHUPYIOT MNPOCTPAHCTBEHHO-BPEMEHHbBIE
CBSI3U PyCJI000pa3yIonyX IPOIECCOB OT UCTOKA K YCThIO PEeKU. B paboTe BBISBICHBI OCHOBOIOJIAraronye GpakTopsl
(dopmupoBaHus ¥ QYHKIMOHUPOBAHUS COBPEMEHHBIX BBIJICICHHBIX MOJr€OCHCTEM paccMaTpHBAaEMOro dacceifHa.

Ha cocraiennoii Hamu kapte B MacmTade 1: 500 000 coBpeMEHHBIX K30 IMHAMUYECKUX IPOIIECCOB paccMaT-
puBaemoro OacceiiHa IuddepeHIpPOBaHbl KIacChl AK30TCHHBIX NPUPOIHBIX T'€OCHCTEM M KJIACCHl IK30TE€HHBIX
AHTPOIOT€HHO-TEXHOT€HHBIX T'€0CHUCTEM, TPEOYIOINX Pa3HbIX MMOJXO0J0B MPH pa3paboTKe ONTUMAIBHON CTPYKTYPHI
pUpoIoNoIbp30Banus OacceiiHa peku Capeicy. IIpun paccMOTpeHHH COBPEMEHHBIX I'€OJMHAMHUYECKHUX IPOLIECCOB
BBISIBIICHBI OCHOBHBIE (DAaKTOPBI aHTPOIIOTEHHO IEATEeNbHOCTH, SBISIONIMECs Haubonee MOIIHBIM (haKTOPOM CaMo-
OpraHHU3alUy U JUHAMHUKH T€OCHUCTEM.

B pesynbrare BBISBICHHS NPUPOAHO-KIMMATHYECKUX OCOOCHHOCTEH Pa3BHTHUS COBPEMEHHBIX TI'€OJMHAMH-
YEeCKHUX MPOLIECCOB 3arpsi3HEHMS I'€OCHCTEM B YCIOBHAX MHTECHCHBHOM aHTPOIIOTEHHOH NESTEIbHOCTH yCTAHOBJICHO
Hapacrarolas apuIHOCTh KJIMMara ¥ aHTPOIOTreHHas Harpy3ka B mpezeiax OacceliHa pexu Capbicy crocoOcCT-
BYIOT YCWJIEHHIO MPOLIECCOB apUIHON AEHYyJNAlUH, NIPUBOAUT K PE3KOH aKTUBU3ALMM BOIHO-BETPOBOM 3p0O3uU U
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paCIIUpEHUI0 3eMelb, TOJBEPKECHHBIX TUIOCKOCTHOMY CMEIBY, TAaKBIPO- M COPOOOPa30BaHUIO, ME(IIAINN U APYTHX
TIPOIIECCOB.

KuaroueBsble ci1oBa: reocrcreMa, 0acceifH pekd, TeOMaTHUECKUE TPOIIECCHI, penbedooOpa3yromue mpoIeccHl,
AHTPOIIOT€HHOE BO3JICHCTBUE.
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