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There are 9 species of different plant species growing in the interband space. With an increase
in the age of forest plantations in the interband space, an increase in the average plant height and the
number of indicators of natural plant renewal is observed. In the interstitial spaces of forest crops of
the black saxaul, a microclimate is created that improves the natural renewal of herbaceous plants,
their growth and number are directly dependent on the distance from the forest belts: in the 5th zone,
on average, up to 55-68 pieces (various types of herbs) were detected, followed by a decrease in their
number by 15 m or more.

Four of the most common plant species were identified at the trial sites — black saxaul
(Haloxylon aphyllum), leafy potash (Kalidium foliatum), salsola tragus (Salsola tragus) and
Climacoptera (Climacoptera).

4 most common plant species were identified at the trial sites — black saxaul (Haloxylon
aphyllum), leafy potash (Kalidium foliatum), weed pickle (Salsola tragus) and climacoptera
(Climacoptera).

Comparison of quantitative indicators of plants in different space between strips indicates that
they are significantly larger at 35 m, and at 60 m space between strips they decrease by 30-40%

Key words: black saxaul, interstitial space, microclimate, environment, survival, herbaceous
vegetation, soil formation.
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FUNDAMENTALS OF WATER RESOURCES MANAGEMENT OF BALKASH-
ALAKOL WATER BASIN

Abstract

The principles of water management were developed based on the analysis of the water
management situation in Balkash — Alakol water district.

The analysis of modern degradation of ecological systems shows that this process is a direct
result of timely forecast assessments and foresight of possible consequences of decisions taken at the
stage of developing schemes for integrated use and protection of water resources for separate river
basins of Kazakhstan.

In water-scarce river basins, the further development of water management and, accordingly,
the development of economic sectors require matching the available water resources and demand for
them. Thus, ideally, it is necessary to coordinate the possibility of taking water from the environment
of a certain amount of natural, including water resources, with the self-recovering ability of the
environment.

Due to anthropogenic activity and a sharp increase in water consumption in the upper reaches
of lle River, tense water management and ecological situation has aready developed in the Balkash-
Alakolskiy water basin, in which the unique Balkash |ake can share the same fate as Aral Sea. The
planned medium and long-term measures for development of irrigated agriculture in the territories of
Zhetysu and Almaty regions result in additional excessive burden on natura environment in the
region. Possible comprehensive measures are proposed to solve the strategic task of water (socio-
ecological and economically optima) management in Balkash-Alakol water basin, taking into
account the preservation of Balkash Lake.
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Introduction

The river flow of Balkash-Alakol water basin in the average dryness of year is 28.85 km?,
including 11.5 km?® coming from the territory of the People's Republic of China. The lle River is the
main waterway of Balkash—Alakol depression, where about 80% of its flow is formed. The main
flow-forming part of the basin of lle river falls on the People's Republic of China, where the
catchment area has a sufficiently developed hydrographic system. In the middle and lower part of the
basin, large spaces are left without surface runoff.

Regulation of runoff and water intake in the river basin has aggravated the water management
and environmental situation in the region: decrease in area of hayfields and tugai forests, biological
diversity, sharp decrease in pasture productivity, animal husbandry is turning into a loss-making
industry.

Sustainable socio-economic development of Kazakhstan is hindered by many existing problems
in the water sector. One of the main factors is upset nature’s balance between the available water
resources and demands for them. Water is a key natural component in survival of mankind and
preserving the integrity of ecosystems in the biosphere, while being one of the limiting factors in the
development of society.

The President, K.J.Tokayev, speaking about strategic value of industrial crops, including sugar
beet, instructed to increase the share of domestic sugar from 7% to 43% by 2026 [1,2]. Therefore it
is planned to increase the area of irrigated land by 18 thousand hectares for sugar beet crops in the
Aksu, Alakol and Sarkand areas of Zhetysu region.

On the other hand, the President instructed to take measures to preserve the unique Balkash
Lake and provide the population of this region with high-quality drinking water [3].

Considering the above, as well as the basic principle of sustainable development of economic
sectors in the river basin, i.e. establishing an optimal level of water resources use and creation of
climate friendly condition in the environment [4,5,320p,6, 20p.], it should be noted that the problems
of water management in the river basin and the preservation of ecological equilibrium in the
environment are relevant.

Methods and materials

To establish the water availability of the region, methods of collecting initial water flow records
at various steam gauges were used and statistically processed using moment method, maximum
likelihood method, etc.

More than 400 steam gauges have been opened in lle river basin on the territory of Kazakhstan
at various times. Currently, there are 28 steam gauges in the basin. The duration of observations of
the annual runoff ranges from several years to 98 years (lle river). The bulk of the rivers of the lle —
Balkash region flow from the southeast to the northwest. More than 90% of rivers gravitate to the
Balkash lake basin, the rest — to the basin of Balkash-Alakol group of lakes. The largest transboundary
river flowing into the lake is the Ile river, with basin area of 140 thousand km?, within Kazakhstan -
77.4 thousand km?. The total length of the river is 1,439 km, on the territory of Kazakhstan — 815 km
[7, 646 p.]. The monitoring network along the stem stream of the lle river is available in the following
river stations: Dubun s. - with a catchment area of 64 388 km? (formerly Kaiyergan area, with a
catchment area of 60 800 km?), 171 km (recent data -164 km) above the Kapchagai HPP, with a
catchment area F=85400 km?, 37 km below the camp Ile (Kapchagai area) with a catchment area of
111 000 km?, Uchzharma s., with a catchment area of 129000 km?.

Data of these steam gauges are available for various periods: Dubun s. has been operating since
2000 (as to Kaiyergan area, there were data up to 1960 for only 12 years), 171 km above Kapchagai
HPP has been operating since 1956, 37 km below camp lle ( Kapchagai area) has been operating
since 1910, the Uchzharma s. has been operating since 1937.
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Results and discussion

Among the all countries of the Central Asian region, Kazakhstan is the abutment line for the
majority of transboundary rivers (Syrdarya, Shu, Talas, Zhaiyk, lle, Emel). Such situation with water
management leaves its traces on the river ecosystem. Analysis of available water resources and
volumes of water consumption by sectors of the economy in Kazakhstan showed that water intake
increased with increase in development of society. Thus, until the 1990s, the volume of water intake
increased intensively, and in subsequent periods, decreased (Figure 1). At the same time, irrigation
remains the largest water consumer.

The lle — Balkash water basin is one of the most humidified areas of the Republic of
Kazakhstan. The developed river network, the average density of the river network in the
mountainous part - 0.60 — 3.0 km/km 2, in the plain - 0.30-0.50 km/km?,

Mountain-type rivers, which have significant catchment basins and are the largest and most
full-flowing, play the greatest role in formation of water resources in the region. Their sources lie at
altitudes above 3000 m.

The main waterway of Balkhash Lake basin is Ile river; the most significant rivers include
Karatal, Aksu, Lepsy, Ayaguz, Bakanas, etc.

Of the rivers flowing into the eastern part of the Balkhash lake, Karatal river is the largest river.
It is the second largest river in the territory under consideration after Ile River.

The projected groundwater resources of the Balkhash-Alakol hydrographic basin are 17.4
km?3/year, including 7.7 km®/year not related to surface runoff.
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Figure 1 - Total water resources (curve 1), own water resources of the Republic of
Kazakhstan (curve 2), water intakes from water sources (curve 3), water consumption of economic
sectors (curve 4) and total water consumption taking into account the necessary environmental,
fisheries and sanitary flashes (curve 5).
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The water resources of Ile river in the average water content year - 17.7 km?, and near the border
with the PRC are 12624 million m?, including 11390 million m? on the territory of the PRC. The
losses for evaporation and filtration are equal to 1 km 3, environmental flows along the lle River is
11.8 km 3 of water per year. Then, the available flow in the river basin is only 4.9 km®. Losses for
evaporation and filtration and environmental flows for the basins of other rivers of Balkash lake, are
equal to 0.1 and 2.8 km?® of water per year respectively.

The analysis shows that if the average long-term runoff of the river in the station of Uchzharma
s. before 1960 was 479 m?/s, then in the period up to 1990 it was equal to 363 m®/s. The greatest
impact of anthropogenic activity was observed in 1971-1980 and 1981-1990, when the average long-
term runoff in the station of Uchzharma s. was 344 and 363 m¥s, respectively, which is 100 m%/s less
than the average long-term runoff for 1961-1970 [8, 579 p]. At the same time, the water resources of
the Ile river entering the territory of the Republic of Kazakhstan from China decreased due to water
intake for development of economic sectors, both in the PRC and in the territory of the Almaty region.
Fig.1

As the graphs show, in the Kazakh part of the lle — Balkhash basin, before 1990, water
consumption increased from 1.8 to 6 km?, by 2000 it decreased to 2251 million m?, and by 2005 water
consumption increased to 3 km?® per year.

Water consumption in the territory of the People's Republic of China has also tended to increase
and a further increase to 5 km? is expected in the near future. In this case, the inflow of water to the
territory of Kazakhstan will be 13.2 compared to 14.7 km®in 2010, Table 1.

If we take into account the necessary inflow to Balkash Lake in the years of average water
content - 9 km?®, and water losses in reservoirs - 2.3 km?, the delta of the lle river - 0.35 km?® of water
(the minimum value), then the allocated volume for water consumers will not exceed 2.5 km?.
Currently, irrigated agriculture in this region has no more than 2.5 km? of water in an average water
content year. With an increase in water intake in China from 3.5 km? to 5.0 km?, no more than 0.5
km3 of water per year will remain for irrigation.

Table 1. Possible taking of water for irrigation in the lle river basin during the years of different
water content and development of economic sectors for different periods, km 3 [8, 579 p].

No. Components of the water | Water content of the year
balance P=25% | P=50% | P=75% | P=95%
1 Calculation of  the

incoming part to the
territory of the Republic
of Kazakhstan

1.1 Water resources 20,29* 18.17 15.42 12.45

1.2 Taking of water on the | 3.50 3.50 3.50 3.50
territory of China

13 Inflow on the territory of | 16.79 14.67 11.92 8.95
the Republic of
Kazakhstan

2 Consumable part in the

territory of the Republic
of Kazakhstan

21 Water consumption for | 0.54 0.54 0.54 0.54
priority needs (PWS, IWS
and AWS)

2.2 Water losses from | 2.30* 2.30 2.10 2.00
reservoirs

2.3 Water losses in the delta 0.35 0.35 0.35 0.35

2.4 Environmental flows to | 11.00 9.00 8.50 8.00
Lake Balkash

330



I3nenicrep, Hotmxkenep — MccnenoBanus, pe3ynbratsel. Ne2 (98) 2023, ISSN 2304-3334

25 Total water consumption 14.19 12.19 11.49 10.89
2.6 Possible volumes of water | 2.60 248 0.44 0.00
allocated for the irrigation
industry
3 Calculation of  the

incoming flow on the
territory of the Republic
of Kazakhstan

3.1 Water resources 20,29* 18.17 15.42 12.45

3.2 Taking of water on the | 5.00 5.00 5.00 5.00
territory of China

3.3 Inflow on the territory of | 15.29 13.17 10.42 7.45
the Republic of
Kazakhstan

4 Consumable part in the

territory of the Republic
of Kazakhstan

4.1 Water consumption for | 1.10 1.10 1.10 1.10
priority needs (PWS, IWS
and AWS)

4.2 Water losses from | 2.30* 2.30 2.10 2.00
reservoirs

4.3 Water losses in the delta 0.35 0.35 0.35 0.35

4.4 Environmental flows to | 11.00 9.00 8.50 8.00
Balkash Lake

4.5 Total water consumption 14.75 12.75 2.05 11.35

4.6 Possible volumes of water | 0.54 0.42 0.00 0.00
allocated for the irrigation
industry

The water resources of the rivers and temporary streams of Balkash-Alakol water area are
27759 million m®/year, including in the years of 50%, 75% and 95% availability - 26808, 22785,
17847 million m3, respectively, Fig.2.

The reduction of water inflow into the lake is caused by the construction of the Kapchagai HPP,
uncontrolled use of water resources of Karatal, Lepsy rivers etc. [10, 132 p.]. For example, the Ayaguz
River carried its waters to the lake until the mid-1950s. The ill-considered policy of acclimatization
of alien fish species in the 1950s and uncontrolled fishing led to a decline in the development of fish
farms. Waterfowl farms are practically shutting down their activities. The hunting and fishing
industry has become unprofitable with decrease in the volumes of wild fowl and fish, harvested plant
raw materials.

The plant community is being modified. Meadow vegetation is partially transformed into steppe
vegetation, and steppe vegetation, in turn, into desert vegetation. Perennial grasses are replaced by
annuals. Weeds unsuitable for grazing appear. Due to a significant reduction in the area of hayfields,
tugai forests, biological diversity has decreased. Excess use of soil feeding capacity resulted in
decrease in number of sheep and goats by more than three times, and meat consumption per capita
fell from 77 to 45 kg/year [11, 138 p.]. The pace of the onset of the sands is increasing, animal
husbandry is turning into a loss-making industry.

From the hydrological regime of the rivers flowing into the lake. Balkash, and the water balance
of the latter largely depends on the biodiversity and conditions of reproduction of valuable fish species
[11,139p.]. The main element of the incoming part of the lake's water balance is the inflow of surface
waters. The difficulty of determining it is that constant measurements of river flow during most years
are made at posts located at a considerable distance from Lake Balkash. Water management balance
of the lake. The Balkash for the period 1992-2005 is presented in Appendix B2. The analysis shows
that the largest component of the incoming part of the HCB is surface runoff,
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River runoff, total water consumption of economic sectors, water losses from reservoirs and the
needs of natural complexes (including lakes. Balkash) in the absence and presence of anthropogenic
impacts on water resources in the BA HCB for retrospective and prospective periods without taking

into account global climate change shown in the figure 2.
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Figure 2. River runoff, total water consumption of economic sectors, water losses from reservoirs
and the needs of natural complexes (including lake Balkash) in the absence and presence of
anthropogenic impacts on water resources in the Balkash — Alakolskiy WMB for retrospective and
prospective periods (all in the average annual calculation and without taking into account global
climate changes)

Retrospective

Perspective period

sectors, taking into account water losses
from reservoirs and the needs of natural

complexes and an internal reservoir

Ne Name Designation X Optimistic Pessimistic
period . ;
script scenario
1 | Average annual river flow BA WMB
For the natural period Curve 1
River runoff as a result of anthropogenic Curve 1* Curve la Curve 16
impact on the territory of the People's
Republic of China (Inflow to the territory
of the Republic of Kazakhstan)
2 | Total water consumption of economic B Curve 2 Curve 2a Curve 26
sectors in the Republic of Kazakhstan
3 | Total water consumption of economic B+I1 Curve 3 Curve 3a Curve 36
sectors, taking into account water losses
from reservoirs in the territory of the
Republic of Kazakhstan
4 | The total water consumption of economic | B+IT+W,p.oxp Curve 4 Curve 4a Curve 46

The water supply of the Kazakh part of the BA of the HCB decreases with the development of
economic sectors both in the territory of the neighboring state of the People's Republic of China and
in the territory of Kazakhstan. If in the 60s of the last century the average annual runoff of thelf the
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silt was 27.5 km? (the total flow of the basin is 28.5 km?3), then at present it is estimated at only 23
km?3, then under the pessimistic scenario of development by 2040, the reduction is expected by another
1.0 km?3, and by 2060 it will be 20.5 km® Under the optimistic scenario up to 23 km?® by 2040 and
2060 at. As a result, the inflow of water into the lake. Balkash will gradually decrease. So, if before
1955 the inflow of water into Lake Balkash was 23.5 km? or more, and this was characterized as a
sustainable development of economic sectors, then in subsequent years (1990) the flow of water into
the lake gradually decreased to 15.5 km?®. By 2010, the inflow increased to 17.5 km?,

Under the pessimistic scenario, by 2040-2060, the volume of incoming water into the lake will
decrease and amount to 12.5 km?® and 11.0 km?3, respectively, and under the optimistic development
scenario, an inflow of 15 km? is expected by 2040 and 16.5 km? by 2060. After 1955, a period of
unstable development of economic sectors began in the BA VKHB, which led to a decrease in the
water level in the lake. Balkash and to further complicate the water management and environmental
situation in the region. According to the forecast, if the current situation regarding the use of water
resources in the Balkhash — Alakol water management basin persists, the water level in the lake will
also gradually decrease. At the same time, the mark of the level of Balkash will reach 338.5 m, which
does not meet the requirement of the Decree of the Government of the Republic of Kazakhstan on
the preservation of Lake Balkhash at 341.0 m.

In order to maintain this level, it is necessary that the total water consumption of economic
sectors in the BA HCB does not exceed 6.0 km®/year, taking into account water losses for
evaporation,. If we take into account that changing climatic factors will lead to a reduction in the
volume of water in rivers of Kazakhstan, then in the near future, the "Balkhash crisis" may come after
the Aral Sea [8, 579 p].

The available water resources of the Balkash-Alakol water district are shown in Table 2.

Table 2. Available surface water resources of Balkash-Alakol water district, km 3 [9, 596 p.].

Average Including Runoff in low-water years (P=95%)

long-  |Mandatory consumption of Unregul |Total  |Availabl|{Natural |Of Increase |Available
term runoff ated consum (e flow these, |dueto- [taking into
runoff, [Losses |Flows Total |flood |ption availab |regulation [account -
total on Envir [Transp runoff le regulation

evaporati |onme |ort and
onand- |ntal |health
filtration |and

health

27.76 |1.13 14.6 0 1573 (1.8 17.53 |10.23 1785 | 54 3.15 8.55

As a result of uncontrolled use of water in the upper reaches of the
Ile River, an unfavorable ecological situation may develop in the basin of Balkash Lake in the very
near future, and the lake may share the same fate as Aral Sea [12]. To prevent such a situation, it is
necessary:

- not to reduce the value of the ecologically permissible 11 km? per year inflow of water into
the lake along the lle River, which will keep the water level in the lake to the maximum permissible
341 mBS;

- the main sources of water supply under consideration have the status of transboundary rivers,
which further aggravates the water management situation in the region. Therefore, planning for use
and protection of water resources should be based on international cooperation and international water
jurisdiction. In this regard, it is necessary to take rea steps to conclude an agreement with the PRC
for joint use of surface water resources of Ile river basin in accordance with internationa water law
and adopted conventions. According to the latest data, there are already more than 13 reservoirs and
40 hydroel ectric power plantsin the lle river basin on the territory of China[12, 23-34p].
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Conclusions

Almaty and Zhetysu regions have high potential not only for the development of irrigated
agriculture. The natural, climatic and terrain conditions of the area are very favorable for the
development of tourism and sports. It is possible to develop pond fisheries on the basis of mountain
streams of Ile and Dzungarian Alatau, they are also ideal sources for the construction of small and
micro hydroelectric power plants.

It is necessary to take into account the peculiarities of Balkash Lake, which has fresh water in
the western part, salty water in the eastern part. [13, p.565]. This uniqueness of the lake can be used
for recreational purposes. The water area of Balkash Lake allows organizing water sports events of
any rank. Conditions will be created for organization of training bases for all types of water sports.
Solar and wind energy can be used to power recreational facilities and fish farms. [14, p.639-655]

2. A very unfavorable water management and environmental situation has already developed
in Balkash-Alakol water basin. Maintaining the current trends in the development of economic sectors
nullifies conditions for their sustainable development. Branches of the economy will develop only
due to infringement of the interests of natural complexes, including due to an internal reservoir —
Balkash lake. The planned medium and long—term measures for development of irrigated agriculture
in the territories of Zhetysu and Almaty regions result in additional burden on the environment in the
region, which can lead to catastrophic consequences - Balkash can share the same fate as Aral Sea.

3. Possible comprehensive measures are proposed to solve the strategic task of water (socio-
ecological and economically optimal) management in Balkash-Alakolskiy water basin, taking into
account the preservation of Balkash Lake.

When determining the technical and economic indicators of water management of the river
basin, it is necessary to take into account not only the direct positive effect, but also the accompanying
negative consequences (damage). The criterion for choosing the optimal water management of the
river basin is to achieve the maximum effect from the development of economic sectors. As an
alternative, it is proposed to consider the possibility of reducing the lake level by 0.5 m. At the same
time, it is necessary to analyze various options for maintaining the water level in the lake and
development of economic sectors in the basin when coordinating the water allocation issues with the
PRC and choose the most profitable option for using water and land resources [15, p.248-256].

The studies which provided results for this article were funded by the Ministry of Agriculture
of the Republic of Kazakhstan under STP "Irrigation technologies and technical means for
commissioning of new irrigation lands, reconstruction and modernization of existing irrigation
systems" for 2021-2023" (IRN - BR10764920).
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Ka3ipri 3aMaHfbl JerpajalusicbiH Tangay Oy yaepic KazakcTaHHbIH xkekellereH e3eH OacceiHaepi
YIIIH Cy pecypcTapbhlH KeIIeHMi MalijaiaHy >KoHe KOpFay CXeMalapblH J3ipiiey CaThICBhIH/A
KaOBbUTJAHATHIH MIEHIMAEPAIH BIKTUMAN CaNJapblH YaKThUIBI OOJKay MeH OOJDKaynblH Tikenel
HOTWOKeCT OObIN TaObUTAaTBHIHBIH KepceTemi. Cy TammbUIbIFBl Oap e3eHiep OacceHaepiniae cy
[IapyanIbUIBIFBIH O/IaH Opi JaMBITy KOHE THICIHIIE SKOHOMHMKA cajalapblH AaMBITY KoiMa-Koi Cy
pecypCTapbIHBIH MYMKIHAIKTEPIH OJlapFa KaKETTUIIKTEpPMEH Kemicyal Tanan ereai. Ocbuiaiiiia, eH
JYPBICHI, KOPILIAFaH OpTajaH Oenrii 61p Memeperi Cyapl ally MYMKIHJITT Typalbl KeJlicy Kaxer.
AHTpPONOTeH/IIK 1C-OpeKETTIH koHe lie e3eHIHIH JKOFaprbl arbIChIHAAFbl, bankam-Anaken cy
HIapyanibUIbIFbI 0accelHIHET1 Cy bl Malijanany JeHreliHIH KYPT 6Cyl HOTHKECIH e Ka3ipri yakpITTa
KaJIBINTACKAH Cy IapyambUIbIFBI )KOHE SKOJIOTHSIIBIK JKaFail TaburaTel epekine bamkamnr ke Apai
TEHI31HIH TaFAbIpbIH KalTanayblHa o07eH MyMKYH. JKericy jkoHe AJiMaThl OOJBICTapBIHBIH
ayMaKTapblHJla cyapMallbl EriHIIUIIKTI JaMbITy JKOHIHJEr1 OpTa KoHE y3aK Mep3iMIl Ke3eHIepre
KOCTIapJIaHFaH ic-TIapanap eHIpAeri TaOWFW OpTaHBIH Kail-KyWiHEe KOCBIMINA IIaMaJaH ThIC
KYKTemenep camaapl. banmkamr KesiHiH CaKTalnyblH €cKepe OTBIphIN, bankam-Anaken cy
[IapyambUIbIFEl  OacCeHIHAE Cy pecypcTapblH YTBHIMABL  (QNEYMETTIK-IKOJOTHUSIIBIK —KOHE
SKOHOMUKAJIBIK OHTAIIIB) Mai1aiany KeHIH/IET1 CTPATEeTHUsIIBIK MIHIETTI IMIeNTy OOMBIHINA BIKTUMAT
KeIIeH 11 mapanap YChIHBUIIBL.
Kinm ce30ep: Cy pecypctapbl, Cy TYThIHY, Cy IIapyallbUIbIFbI JKaFdaiibl, KEIIEH 1 Iapaap,
YTBIMJIBI TIAlaNIaHy, aFbIHBI CyJIap, SKOJIOTUSIIBIK aFbIHIAP.
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OCHOBBI PAIIMOHAJIBHOT'O UCITOJIB3OBAHU S BOJIHBIX PECYPCOB
BAJKAII-AJTAKOJIBCKOI'O BOJJOXO3SIMCTBEHHOT'O BACCEMHA

AHHOMauyusi

Ha ocHoBe aHarm3a BOOOXO3SMCTBEHHOM OOCTaHOBKM B Bankal-Arnakonbckom
BOOOXO3ANCTBEHHOM palioHe paspaboTaHbl MPUHLMMNBI PaLMOHaNbHOrO UCMOSb30BaHNST BOOHbIX
pecypcoB.

Ananus COBpCMeHHOﬁ AcCrpagaiyvii 3KOJIOTHYECKNX CHUCTEM IIOKA3bIBAC€T, YTO 3TOT IIPOLECC
ABJIACTCA HCHOCpeZ[CTBeHHHM peBy.HBTaTOM CBOGBpGMeHHBIX HpOFH03HBIX OILICHOK " HpeﬂBI/II[eHI/ISI
BO3MOXKHBIX HOCJ'IC,Z[CTBI/Iﬁ IMPUHUMACMbIX pemeHHﬁ B CTaauu pa3pa60T1<H CXEM KOMIIIICKCHOI'O
WCTIOJIb30BAaHUS M OXPaHbl BOAHBIX PECYpPCOB JJIsl OTACIBHBIX peuHbIX OaccelinoB Kazaxcrana.

B nedumutHeIX 1O BOge OacceliHax pPEK JaJIbHEHIIEE pa3BUTHE BOJHOTO XO3SMCTBA M
COOTBETCTBEHHO Pa3BUTHE OTPACIICH SKOHOMUKH, TPEOYIOT COrJIaCOBAHMS BO3MOYKHOCTEH HATMIHBIX
BOIOHBIX PECYPCOB C HOTpe6HOCT}IMI/I Ha HUX. Takum 06pa30M, B UJcalic Tpe6yeT051 coriiaCoBaHHUcC
BO3MOYXHOCTH OTOOPA BOJIBI U3 OKPYKAFOIICH CPEIbl OMPEICTICHHOTO KOJMIEeCTBA IIPUPOTHBIX, B TOM
YHUCJIC U BOAHBIX PECYPCOB, C CaMOBOCCTaHaBJII/IBa}OH_[eﬁ CHOCO6HOCTBIO Oprx(anmeﬁ CpCabl.

B pezyanaTe aHTp0HOI‘eHHOﬁ HCATCIIBHOCTU U p€3KOFO ImoaremMa ypOBH?I HNCITIOJIBb30BaHU
BOJbI BCPXOBBAX PCKH HJ’IC, B bankamr-AnakoibCKoM BO,I[OXOS?II‘/'ICTBGHHOM 6acce171He YKC B
HACTOAIICC BPEMs CIIOKHIIACh HAIIPAKCHHAA BOI{OXO?;?IﬁCTBCHHElSI 1 DKOJIOrN4YCCKasd O6CTaHOBKa, B
KOTOpOfI YHHUKAJIIBHOC O3€PO bankam moxet IIOBTOPUTDH Cy,[[]:6y Apanbcxoro MOpA. Hameuaemrie Ha
CpCAHC MW JOJIIOCPOYHBIC IICPHUOABLI MCPOIPUATHA IO PA3BUTUIO OPOMIACMOI0 3CMIICACIIMA Ha
TCPPUTOPUAX XGTLIC}/I‘;ICKOFO U  AJIMaTUHCKOIO 06J'IaCT}IX HaxK/JIaabIBArOT AJOIIOJIHUTCIIBHBIC
Ype3MEpPHBIE HArpy3KU Ha COCTOSHUE NMPUPOJHOW OKPYKAroWIEH cpelibl B peruoHe. Ilpemnoxensl
BO3MOXHBIC KOMIUICKCHBIC MCPbI II0 PCIICHUIO CTpaTeFquCKOfI 3aJa4un 0 palOHaJIbHOMY
(conmanbHO-3KOJIOTUYECKON U IKOHOMUYECKOW ONTUMAaJIbHOMY) UCIIOJIb30BAaHUIO BOJHBIX PECYPCOB
B EaJ'II(aI_H-AJ'IaKOJ'IBCKOM BOHOXOSHﬁCTBCHHOM 6aCCCI>'IHe C YY€TOM COXpaHCHUA O3€pa Bbankari.

Krroueebe crioea: BOOHbIE pecypCbl, BOOONOTPEONeHNe, BOOOXO3SAMCTBEHHasi OOCTaHOBKa,
KOMIIJICKCHBIC MEPbI, pallUOHAJIBHOC MCNornb30BaHMe, CTOK, SKOJor n4eckne CToKu.
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sozvesdie95@mail.ru, m.sembekov@mail.ru, djangalina@rambler.ru

BJIMAHUE PA3JIMYHBIX CTUMYJIATOPOB HA KAJIUTYCOT'EHE3
JUGNALIS REGIA EFFIGIA

AnHomayus
Hcrounrkamu (uTompenapaTroB SBISIOTCS JIEKAPCTBEHHBIC PACTEHHS, KOTOPbIC IEHSATCS BO
BCEM MUPE, U KOTOPBIC MOT'YT UCUE3HYTh B ATIOXY U3MEHEeHHS KiinMaTa. OTHUM U3 TAKUX HCTOYHHKOB
SBJISIETCSl Tpelkuil opex. ['perkuit opex Bxomaut B poja Juglans cemeiicrsa Juglandaceae. Ilenn
HCCJICIOBAHKSI COCTOMT, B TOM, YTOOBI HU3YUHTh JISHCTBUE PA3TMYHBIX KOHIICHTPAIIMHA CTUMYJISTOPOB
pocta Ha pasnuuHble BuAbl dKcruiaHT Juglans regia effigia ¢ wucmonp30BaHHEM TEXHOJOTHH
MHUKPOKJIOHAIBHOTO Pa3MHOXCHHUsS, TJI¢ B KauyeCTBE MATEPHHCKOTO pacTeHHs Opaiu B3pOCIbIC
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