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HYDROLOGICAL PROFILE OF LOWS OF THE SYRDARYA RIVER UNDER
CONDITIONS OF «<HARD» ANTHROPOGENIC ACTIVITIES

Abstract: on the basis of long-term information and analytical materials of the RSE «Kazhydromet»
and «Aral-Syrdarya Basin Inspection for Regulation of the Use and Protection of Water Resources» of the
Committee for Water Resources of the Ministry of Agriculture of the Republic of Kazakhstan, the formation
of the hydrological regime of the drainage basin of the Syrdarya River basin, taking into account the
constructed complex of multipurpose reservoirs, which completely changed the spatial and temporal scales of
the natural hydrological regime from the mouth of the Naryn River to the Toktogul reservoir and from the
Toktogul reservoir to Ushkorgan, Ushkorgan-Kairakkum, Kairakkum-Shardar and Shardara - the Aral Sea and

the level of river flow regulation( K 3pp) is 1.0401 that is, a detachment-natural-technogenic complex was

formed that ensure the management and regulation of available water resources for the rational and efficient use
of their sectors of the economy, including agriculture in the Kyzylorda region. region of the Republic of
Kazakhstan based on human activities.

Key words: water resources, reservoirs, hydrology, mode, activity, nature, man-made complex, river,
catchment, regulation.

Introduction. The Syrdarya is one of two large Toktogul reservoir to Ushkorgan, Ushkorgan-
rivers serving Central Asia and is formed from the Kairakkum, Kairakkum-Shardar and Shardara - the
confluence of two main tributaries, the Naryn and Aral Sea is one of the urgent problems in the area of
the Karadarya, which originate in the Tien Shan water management. for the rational and efficient use
mountains. With a length of 2,200 km and an of available water resources, especially in the
average annual flow of 37 billion cubic meters Republic of Kazakhstan located in the outflow
(ranging from 21 billion cubic meters to 54 billion formation zones [1; 2; 3; 4; 5; 6; 7; 8; 9].
cubic meters), it originates in the Tien Shan Purpose of the study — based on the analysis
mountains in the Kyrgyz Republic, passes through of information and analytical materials of the Main
Tajikistan, Uzbekistan and southern Kazakhstan Directorate of the USSR Hydrometeorological
and flows into the Aral Sea [1;2; 3;4;5;6;7; 8; 9]. Service, RSE «Kazhydromet» and «Aral-Syrdarya

On the Naryn tributary, there are multipurpose Basin Inspection for Regulation of the Use and
reservoirs with hydropower generation in the Protection of Water Resources» of the Committee
upstream Kyrgyz Republic, while Karadarya and on Water Resources of the Ministry of Agriculture
Syrdarya have extensive irrigation infrastructure in of the Republic of Kazakhstan, study of the
downstream countries, Uzbekistan and southern formation of a hydrological regime in the
Kazakhstan, which diverts water for irrigation and catchments of the Syrdarya river basin in conditions
only allows an insignificant volume of river flow to of anthropogenic activity and to assess the level of
enter the Aral Sea. regulation of their flow, for the rational and efficient

In this regard, the assessment of the regulation use of water resources in the sectors of the economy
of the hydrological regime in the catchment area of of the Kyzylorda region of the Republic of
the Syrdarya river basin from the mouth of the Kazakhstan, located in the zone of storage of
Naryn river to the Toktagul reservoir and from the surface runoff.
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Research methods and materials. The
research materials were formed on the basis of long-
term information and analytical materials of the
RSE «Kazhydromet» and «Aral-Syrdarya Basin
Inspection for Regulation of the Use and Protection
of Water Resources» of the Committee for Water
Resources of the Ministry of Agriculture of the
Republic of Kazakhstan. All calculations and
plotting using a linear trend were performed in
Microsoft Excel.

Research objects. There are three regions of
Kyrgyzstan in the catchment area of the Syrdarya
river basin: Naryn, Jalalabad and Osh, Sughd
regions of Tajikistan, six regions of Uzbekistan:
Andijan, Namangan, Fergana, Tashkent, Jizzakh
and Syrdarya and two regions of Kazakhstan: South
Kazakhstan and Kyzylorda. Several reservoirs have
been created on the river: Toktogul (19.5 km3,
Kyrgyzstan), Kairakkum (4.2 km?®, Tajikistan),
Lake Aydarkul (41 km?, Uzbekistan) and Shardara
(5.7 km’, Kazakhstan). In order to regulate spring
floods and water discharges from the Toktogul
HPP, Kazakhstan built in the South Kazakhstan
region the Koksaray reservoir (dam length 45 km)
with a volume of three billion cubic meters [1; 2; 3;
4;5;6;7;8;9].

The Syr Darya runoff is regulated by 93
percent by a cascade of five reservoirs (Toktogul,
Andijan and Charvak - long-term, Kairakkum and
Shardara - seasonal regulation). The total actual
useful capacity of the reservoirs of the cascade is

currently 24.1 km®. Regulation of river flow creates
an opportunity to use natural water resources most

fully and effectively, allows increasing water
availability during periods of low water, lowering
flood and flood heights, and redistributing available
water resources in accordance with the seasonal
requirements of water consumers. Consumers are
guaranteed a certain and higher than in natural
mode, minimum water consumption [9].

It should be noted that the different timing of
the passage of high flow in different parts of the
Syrdarya basin predetermines the advisability of
compensated regulation of the flow by means of its
intra-system transfer. This means that, first of all,
the needs of water consumers are satisfied due to the
lateral inflow, the channel Kairakkum reservoir
serves to increase the water supply of the middle
reaches, only if in this case there is still a water
deficit, it is covered by compensating releases from
the Toktogul reservoir. This approach was
envisaged by the project and carried out until the
end of the eighties, as a result of which a high degree
of regulation of the Syrdarya flow was ensured
(Table 1) [1;2;3;4;5;,6;7;8;9].

More than 20 reservoirs with a useful water
volume f more than 10 million m® each have been
built and operate in the Syrdarya river basin. The total
total volume of reservoirs is 35.068 km?, of which the
usable volume is 26.6 km?® (Table 1).

Table 1-Reservoirs of the Syrdarya river basin

Name Year Volume, min.cubic m. Source
full dead
1 2 3 4 5
The Republic of Kyrgyzstan
Toktogul 1974 19500,0 5500,0 Naryn
Uchkurgan 1901 52,5 31,6 Naryn
Krupsay 1983 370,0 20,0 Naryn
Kurgantelin 1978 33,3 5.5 Shakhimardan
Naiman 1971 39,5 1,5 Abshirsay
Papan 1981 260,0 10,0 Akbura
Total 20255,3 5568,6
Tajikistan
Kairakum 1956 3413,5 894 Syrdarya
Kattasay 1961 55,0 21,4 Kattasai
Total 3468,5 915,4
Uzbekistan
Jizzax 1968 100,0 4,0 Sanzar
Zaamin 1979 51,0 21,0 Zaaminsu
Charvak 1966 2000,0 420,0 Chirchik
Tuyabuguz 1959 250,0 26,0 Akhangaran
Akhangaran 1971 260,0 30,0 Akhangaran
Farhad 1947 350,0 330,0 Syrdarya
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Kassansai 1942 165,0 10,0 Cassansai

Karkidonskoe 1963 218,4 4.4 Kuvasay

Andijan 1978 1900,0 150,0 Karadarya
Total 52944 995,4

The Republic of Kazakhstan
Boogey | 1965 | 3500 | 10,0 Boogey
Continuation of table 1
1 2 3 4 5

Shardara 1666 5700,0 1000,0 Syrdarya

Koksaray 2011 3000,0 Syrdarya
Total 6050,0 1010,0
Total 35068,2 8489.4

Thus, the catchment area of the Syrdarya river
basin is an activity-based natural system, where the
formation, regulation and management of surface
runoff are fully carried out by a complex of hydraulic
structures located directly in the channels of the main
rivers and their tributaries.

Research results. To assess the level of
regulation of surface runoff in the catchments of the
Syrdarya river basin, we used the coefficient of
regulated river runoff, which characterizes the ratio of

the long-term average annual runoff (Wp) on time

scales to the volume of water resources in

accumulated reservoirs (W, ), built in the river beds
and their tributaries, that is:
Kspp

where K 3pp —river flow regulation coefficient.

:W6 /Wp,

In modern conditions, the multi-year average
annual runoff of the Syrdarya river basin is estimated
at 36.6 km®, and in the channels of the formation zone
of the Syrdarya river, the long-term average annual
runoff is 30.8 km® [10; 11]. Therefore, when
assessing the level of regulation of the surface runoff
in the catchment area of the Syrdarya river basin, their
long-term average annual runoff was taken to be 36.6
km?. (Table 2)

Table 2 - Estimates of the level of regulation of surface runoff in the catchment area of the Syrdarya river basin

Years Reservoirs Forecast indicators of river flow regulation
W, KM SW, | kv® K3pp
1901 Uchkurgan 0,0525 0,0525 0,0014
1942 Cassansai 0,1650 0,2175 0,0059
1947 Farhad 0,3500 0,5675 0,0155
1956 Kairakkum 3,4135 3,9810 0,1088
1959 Tuyabuguz 0,2500 4,2310 0,1156
1961 Kattasay 0,0550 4,2860 0,1171
1963 Karkidon 0,2184 4,5044 0,1231
1965 Boogey 0,3500 4,8544 0,1326
1966 Shardarin 5,7000 10,5544 0,2884
1966 Charvak 2,0000 12,5544 0,3430
1968 Jizzakh 0,1000 12,6544 0,3457
1971 Akhangaran 0,2600 12,9144 0,3529
1971 Naiman 0,0395 12,9539 0,3539
1974 Toktagul 19,5000 32,1872 0,8794
1978 Kurgantel 0,0333 32,4872 0,8876
1978 Andijan 1,9000 34,3872 0,9395
1979 Zaamin 0,0510 34,4382 0,9409
1981 Papan 0,2600 34,6982 0,9480
1983 Krupsay 0,3700 35,0682 0,9581
2010 Koksaray 3,0000 38,0682 1,0401
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Thus, as you can see from Table 2 and Figure
2, in the drainage basins of the Syrdarya river basin,
with the help of the reservoir built in the tributaries
and tributaries, they are completely regulated, since

the regulation coefficient ( K 3pp ) is 1.0401, which

show that the level of water supply in the economic
sector is including agriculture in the Kyzylorda region
of the Republic of Kazakhstan, located in the lower
reaches largely depend on the detail of the natural-
man-made complex, uniting multi-purpose hydraulic
structures.

Thus, the given dynamics of changes in the
discharge in the lower reaches of the Syrdarya River
at the hydrological posts of Shardara, Tomenaryk,
Kyzylorda and Kazalinsk during the observation
period from 1911 to 2015 showed that as the flow
in the upper reaches of the reservoir was regulated
from 1955 to 1980, that is, the Kairakkum (1956 g),
Shardara (1965), Sharvak (1970), Toktogul (1975)
and Andijan (1978) with a total useful capacity of
33.1 km®, which was comparable with the annual

flows of the Syrdarya river. Consequently, the
felting of such harsh anthropogenic activities in the
lower reaches of the Syrdarya River began a process
of drying up, which radically changed the weight of
the hydraulic and geomorphological conditions of
the flow of water flow and indicators of the flow and
channel.

The dynamics of the river drying out is
expressed by a coefficient that takes into account the
ratio of the flow rates left in the river bed to maintain
its hydroecological equilibrium between adjacent
gauging stations [10]:

1 =Qnoc ! Qup.
wherer7 — river desiccation rate; an- upper

gauging station discharge; Qy;( - the flow rate of

the lower gauging station.

Changes in the river drying coefficient between
adjacent hydrological posts below the Shardara
reservoir and relative to the Shardara hydrological
station are shown in Table 3.

Table 3 - Change in the coefficient of desiccation in different periods of anthropogenic
impacts downstream of the Shardara reservoir

Hydrological post | Indicators Periods of anthropogenic impacts downstream of the Shardara
reservoir
1911- 1921- 1931- 1941- 1951- | 1961-
1920 1930 1940 1950 1960 1970
Shardara an , m’/s 764,2 776,9 672,8 524,5 699,3 | 5422
Tomenaryk Qnoc,m’/s 744.4 756,8 655,4 559,0 798,4 | 493,1
n 0,97 0,97 0,97 1,07 1,14 0,91
Kyzylorda Qnoc,m’/s 630,5 737,8 545,9 611,2 733,2 | 387,0
n 0,82 0,95 0,81 1,16 1,05 0,71
Kazalinsk Qnoc,m’/s 517,2 526,4 443,5 459,4 516,7 | 329,1
n 0,68 0,68 0,66 0,88 0,74 0,61
Tomenaryk an , m’/s 744.4 756,8 655,4 559,0 798,4 | 493,1
Kyzylorda Quoc,m’/s 630,5 737.,8 5459 611,2 733,2 | 387,0
n 0,85 0,97 0,83 1,09 0,92 0,78
Kazalinsk Quoc,m’/s 517,2 526,4 443,5 459,4 516,7 | 329,1
n 0,69 0,70 0,68 0,82 0,65 0,67
Kyzylorda Quoc>m’/s 630,5 737,8 545,9 611,2 733,2 | 387,0
Kazalinsk Qnoc,m’/s 517,2 526,4 4435 4594 516,7 | 329,1
n 0,82 0,71 0,81 0,75 0,70 0,85
Hydrological post | Indicators Periods of anthropogenic impacts downstream of the Shardara
reservoir
1971-1980 1981- 1991- 2001- 2011-
1990 2000 2010 2015
1 2 3 4 5 6 7
Shardara an , m’/s 304,4 348,8 5334 561,7 478.,8
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Tomenaryk Qnoc , m’/s 2824 265,6 406,2 436,0 366,5
n 0,93 0,76 0,76 0,82 0,76
Continuation of table 1
1 2 3 4 5 6 7

Kyzylorda Qnoc, m3/s 170,1 136.,6 329,2 331,7 281,0
n 0,56 0,39 0,62 0,59 0,59
Kazalinsk Qnoc’ m/s 107,1 83,4 198,7 245.8 213,1
n 0,35 0,24 0,37 0,44 0,44
Tomenaryk an , m’/s 2824 265,6 406,2 436,0 366,5
Kyzylorda Qnoc, m3/s 170,1 136.,6 329,2 331,7 281,0
n 0,60 0,51 0,81 0,76 0,77
3/ 107,1 83,4 198,7 2458 213,1

Kazalinsk Qnoc 7S
n 0,38 0,31 0,49 0,56 0,58
Kyzylorda Qnoc, m3/s 170,1 136.6 329,2 331,7 281,0
Kazalinsk Qnoc, m3/s 107,1 83,4 198,7 245,8 213,1
n 0,63 0,60 0,60 0,74 0,76

Analysis of the indicator of the coefficient of
desiccation in the lower reaches of the Syrdarya
river below the Shardara reservoir for the period
under review, that is, from 1911 to 2015 at intervals
of 10 years, showed that between the hydrological
posts of Tomenaryk, Kyzylorda and Kazalinsk in
unfavorable conditions there were areas below the
Kyzylorda hydroelectric complex, where the
coefficient of desiccation during the period
anthropogenic activity, that is, sustainable water
consumption - the irrigation regime of the Toktogul
HPP (1976-1992) was below 0.56.

Conclusions. The complex of multi-purpose
reservoirs, built in the catchment area of the
Syrdarya river basin, completely changed the stage
of the natural hydrological regime from the mouth
of the Naryn river to the Toktagul reservoir and
from the Toktogul reservoir to Ushkorgan,

Ushkorgan-Kairakkum, Kairakkum-Shardara and
Shardara sea level and the Aral Sea level (K 3pp)

are 1.0401, which show that a detalno-natural-
technogenic complex was formed, which ensure the
management and regulation of available water
resources for the rational and efficient use of their
sectors of the economy, including agriculture in the
Kyzylorda region of the Republic of Kazakhstan.

To make an expedient decision when using the
water resources of the Syr Darya basin's catchment
area, it becomes necessary to change modern
principles in the field of environmental management,
and to fundamentally change the traditional methods
and methodology of natural science to a new one,
based on the properties of the natural environment,
considered independently of our activities, but on the
basis of the laws of nature.
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«KATAJI» TEXHOTEHAIK KbI3METTIH JKAFJAVBIHIAFBI CBIPJAPUSI O3EHIHIH
TOMEHI'T CAJIACBIHBIH I'JIPOJOT USLIBIK BEHHECI

Annotamus: CreIpaapesi ©3eHiHIH CcyxuHay anabbl Oacray anatbiH Hapei e3eHiHiH ToxTaryt
cykoiMacsl, ToKTaryJl cyKoiiMacbiHaH YIIKOpFaH, Y mkopraH-KaiipakkyMm, Kaiipakkym-1lapnapa, [lapnapa-
Apan TeHi3iHe NEeHiHri apaibIKTaFbl, THAPOIOTUSIIBIK PETTEeNy JOpEKeciH Oaramay, acipeci Cy aFbIHBIHBIH
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KaJBIITaCybIHBIH KOpJAaJaHy aiMarblHa opHajackaH Kasakcran PecmyOnukacel yIIiH TpaHCLIEKapasblK
©3EHHIH Cy peCypCTapbliH 0acKapy CalachIHBIH ©3€KTi MocelenepiHiy 0ipi OOIBIT TaObIIaIb.

CeIpapbs 03eHiHIH Cy)KHHAy anaObIHBIH ToMeHT1 canaceianarsl [llapnapa, Temenapsik, Kpi3puiopaa
xoHe Kazanmbl rumposiorusuiblK OeKeTTepiHIeri Cy aFbIHBIHBIH MOJIIEpiHiH e3repy AWHAMHUKACHI TYpalbl
kentipinrex 1911-2015 xpiinap apaiblFbIHAAFEl MaJTiMETTEp KopceTkeHaer, 1955 1980 xpuiaapaarsr e3eHHIH
JKOFaprbl JKoHe OpTaHfbl aMarbiHmarel Kaiipakkym (1956 x), Hlapmapa (1965 x), [lapsak (1970 x),
Tokraryn (1975 x) sxoHe AnmmkaH (1978 k) cykolMalapbIHBIH KYPBUIBIMIBIK KYHeNIepiHiH Cy aFbIHBIH
peTTeyiHIH HOTWXKECIHJE, OJIapIbIH JKalbl Maimansl kememi 33,1 KM, SIFHU oyn  CeIpmapbst e3eHiHIH
KOIDKBIIIBIK OpTallla >KbIIIBIK aFbIHBIHBI COHKeC 00mIaabl.

«Kazrugpomer» PMM-HiH xone Kazakcran PeciryOamKkacsIHBIH AybUTIIapYalTbUIBIK MEHACTPIITIHIH
Cy pecypcrapbl KomMuTeTiHIH « Apan-Celpaapbs anadThIK Cy pecypcTapblH Naianany bl peTTey KoHe KOpray
MHCITCKITMSCBIHBIHY) KOIDKBUIABIK aKIapaTTHIK-TAAay MOJIMETTepiHiH Heriziame, CheIpmapbs ©3¢HIHIH
Cy)KuHay ajaObIHBIH THAPOJOTHAIBIK TOPTIOIHIH KaNbIITACyBIH 3€pTTeY KOPCETKEeH[EH, OHBIH OoiifbiHa
TYPFBI3BUIFAH KOII MaKCcaTThl CyKOWMaapsl, ©3¢HHIH Oactay anatbiH Hapein ezeHiHiH TokTarys cyKkolMachl,
Tokraryn cykoiimacelHaH YmikopraH, YmkopraH-Kaiipakkym, Kaiipakkym-Ilapnapa, I[apnapa-Apan
TEHI3iHe ACHIHTI apajbIFbIHIA, YaKBIT-KEHICTIK MaCIITaOBIHIAFEl OHBIH THAPOJIOTHUSWIBIK TOPTIOIH TOJBIK
©3repTTi JKOHE CY arbIHBIHBI peTTey aeHreiti ( K 3pp ) 1,0401 -ni Kypaiiapl, SFHE aJJaMHBIH KbI3METiHIH HeTi31He

KBI3METTIK-TAOUFU-TEXHOTCH/IIK KeIlleH KaubnTacThl, an on Kaszakcran PecnyOnukaceineiH Kei3buiopaa
OOJIBICHIHBIH aybUIIIAPYaIIbLUIBIK CaJIOaChIH A CY bl TUIMII )KOHE YTHIMBI MaklallaHy Ke3iHe KaJbINTaCKaH Cy
pecypcTapbIH 0acKapyIbl XKoHE PETTEY Il KaMTaMachl3 eTe/Ii.

Coipnapes  ezeniniy Ilapmapa cykoiimacbiHaH TeMmeHri camacbiHmarsl 1911-2015 xsuimap
apanbirblHAaFel 10 KBUIOBIK apanbiKTarkl TemeHapblk, Keibuiopma sxoHe Kazambsl THIPONOTHSIBIK
OCKeTTepiHIH apachIHAAFbl ©3€HHIH apHACBIHBIH KYpFay OJIMEeMIIK KOPCETKIIliH aHBIKTayFa apHaJFaH
OarmapiiaMalbIK €CENTey KYMBICTAPBI KOPCETKEHCH, BIHFANCHI3 JkaFaail KeI3putopia ruipoTyHiHeH TOMEHT1
OeniMmienepae Oaiikanaabl, MyHIa TEXHOTEHIIK Ke3eHue, ssFHU TokTaryt ['DC -HiH OpPHBIKTBHI CYTYTHIHY-
UPPUralMsIIbIK TOPTiOiHIe XKyMBbIC aTKapkaH ke3inzae (1976-1992 xok) kypray kepcetkimi 0,56 -maH TemMeH
OosnraH.

Tyiiin ce3mep: cy pecypchl, CyKolMachl, THPOJIOTHs, TOPTiOl, KbI3MET, TAOUFAT, TEXHOT'CHIIK KEIlleH,
©3CH, Cy)KHHAY, pEeTTey.
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TUJIPOJIOTMYECKUIA NPO®UJIb HU30BbSI PEKU CbIPIAPBU B YCJIOBUAX
«KECTKOW» AHTPOIIOTEHHOM JEATEJIBHOCTH

AHHOTAIMSA: OLIEHKA 3apeTyJIMPOBAHHOCTU THIPOJIOTHIECKOT0 PEXXUMa B BoJlocOopa OacceliHe peku
Ceipaapbu ¢ ycrbs pekr Hapbina 10 TokTaryasCKoro BOIOXpaHUIUINA U OT TOKTOTYIbCKOTO BOJOXpaHHUIIHIIA
mo Ymkopran, Ymkoprau-Katipakkym, Kaitpakkym-Illapmapa u llapmapa — Apanbckoe Mope — ofHa W3
aKTyaJIbHBIX MTPo0JIeM B 00J1aCTH yIpaBiIeHHE BOJHBIMHI PECypcaMy TPAaHCTPAaHUHBIX PEK IJIsl pAllMOHATBHOTO
u  3QQPEeKTHUBHOrO HCHONB30BAaHHMA pacloyiaraeMblX BOAHBIX pecypcoB Pecmybnmkm Kasaxcraw,
PAacIIONIOKEHHBIX B3aMbIKAIOIIUX 30HaX (JOPMHUPOBAHUS CTOKA.

[MpuBeneHHas AMHAMHUKA U3MEHEHUS PACXOJI0B BOJIBI HU30Bbs peku ChIpJapbi B THAPOIOTHICCKUX
nocrax Illapnapa, Tomenapoik, Keisbutopaa n Kazanunck B nepuoa HaOmogenuit ¢ 1911 mo 2015 romos
MOKa3ajiy, YTO M0 Mepe 3aperyJIMpoOBaHus CTOKA B BEPXOBbAX BOAOXPAHWINIIHBIMU THAPOYy31aMu ¢ 1955 mo
1980 romer, To ectp Kaitipakkymckoe (1956 r.), Ilapmapunckoe (1965 1.), lllapBakckoe (1970 r1.),
Toxkrorymbekoe (1975 r.) u Anamxanckoe (1978 T.) ¢ obuieit mosnesHoit emkocthio 33,1 kM®, 4TO GBLIO
COM3MEPUMO C TOJIOBBIM CTOKOM peku ChIpaapbu.

Ha ocnoBe MHoromerHux wuHpopMmanuoHHO-aHanuTHuecknx martepuano PITI «Kasruapomer» u
«Apano-CelpiapbMHCKON 0acceifHOBON WHCIIEKIUH TI0 PETYJIMPOBAHHUIO HCIIOIB30BAHUS U OXpaHE BOJHBIX
pecypcoB» Komutera mo BogHbIM pecypcam MuHUCTEpCTBa celbeKoro xo3siictBa Pecyonuku Kaszaxcran
n3ydeHsl (OPMHUPOBAHMS THIPOJIOTHYECKOTO pekuMa BopocOopas OacceliHe peku ChIpaapbu ¢ y4eTOM
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MIOCTPOEHHBIX  KOMIUIEKCOBMHOTOLIEJIOBBIX ~ BOJOXPAHMIMIL,  KOTOPHIE MOJTHOCTBIO  M3MEHWIH
IIPOCTPAHCTBEHHO-BPEMEHHbIE MacIITa0bl €CTECTBEHHOTI'O THAPOIOTHIECKOTO PEeXKUMa ¢ yCThs peku HapbiHa
10 TokTarysibckoro BOAOXpaHHUIMIIA U OT TOKTOryJIbCKOrO BOJOXPAaHWIMINA 1O YIIKOPraH, YIIKOPraH-
Kaiipakkym, Kaipakkym-Illapnapa u [llapnapa — Apanbckoe MOpe M ypOBEHb 3aperyJUpOBAaHHOCTH CTOKa

pexu (K 3pp) coctraBmsier 1,0401, To ecTth POPMUPOBAIICANETAITEHOCTHO-IIPUPOAHO-TEXHOTEHHON KOMILIEKC,

00ecreurBaOIMK yIIPaBIeHHE U PEryIHpOBaHUEPACIIONAraeMbIX BOIHBIX PECYPCOBIJIS PAaLMOHAIBHOIO M
3¢ (HeKTUBHOTO UCHOJB30BAHUA HX OTPACIsIX OHKOHOMHKM M B TOM YHCIE CEIbCKOTO XO3AHCTBa
Kezpiopaunckoit ob6mactu Pecry0iamku Kazaxcran Ha ocCHOBeE A€ATENTbHOCTH YeNIOBEKa.

Ananu3 mokaszarens Kod(pQuIHMeHTa ychixaHusi HU30Bbs peku Ceipaapbu Humke lllapmapuHckoro
BOJIOXPaHWIMIIA 33 paccMaTpUBaeMbIi repuo/, To ecth ¢ 1911 mo 2015 rogos B untepBaie 10 neT mokasadn,
YTO MEXAY THAPOJOTHYeCKMMHU mmoctamu TomeHapwik, Koizpmopma m KazamuHck B HeOMarompuATHBIX
YCIIOBUSX HAXOJMIUCH Y4acTKU HUke KbI3bUIOpANHCKOTO THAPOY3IIA, Tie KOG GHUIHUEHT YChIXaHUs B IEPUO]
AQHTPOIIOI'€HHON NEeATEIbHOCTH, TO €CTh YCTOWYHMBOIO BOJONOTPEOJICHHS] MPPUTALMOHHBIA PEXUM PabOThI
Tokrorynsckoit 'DC (1976-1992 rr.) coctamsn amxke 0,56.

KaroueBble cjioBa: BOAHBIE peCypchl, BOJOXPAHWIMILIE, THUAPOJOTHUS, PEXHUM, ACSITEIHHOCTH,
MIPUPOAA, TEXHOTEHHBIH KOMILIEKC, peKa, BogocOopa, peryiupoBaHue.
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