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INVESTIGATION OF THE EFFECTS OF POPULATION GROWTH AND
URBANIZATION ON WATER CONSUMPTION IN KAZAKHSTAN USING
MATHEMATICAL MODELING METHOD

Annotation. As is the case worldwide, population growth and urbanization are
increasingly progressing processes in Kazakhstan. Therefore, it is anticipated that the increasing
water demand driven by urbanization will exert pressure on water resources. ldentifying this
pressure and its potential effects systematically and taking necessary measures are of critical
importance. In this context, this study examines the impact of population and urbanization
growth on water consumption in Kazakhstan using data from the Kazakhstan National Statistics
Bureau and mathematical modeling methods. The findings indicate that Kazakhstan's
population, which stands at 20 million in 2024, is projected to reach 24 million by 2040 and 27
million by 2050. Furthermore, 70.7% of this population is expected to reside in urban areas,
while the rural population is anticipated to decrease by 27.5%. In the study, population growth
in large cities was analyzed. The urbanization rate between 2019 and 2024 stands out. In the
future, it is possible that water resources will become insufficient and fail to meet the demand
for water. With urbanization, the increasing demand for water brings to the fore the necessity of
efficient use and protection of water resources. Within the scope of the study, the effects of the
increasing urbanization rate on per capita daily water consumption have been projected,
potential problems related to water resources have been identified. The per capita water demand
has been rapidly increasing annually due to population growth. Future water demand forecasts
have also been made to assess the impact of urban population growth on per capita daily water
consumption. Therefore, this study emphasizes the importance of implementing critical
measures to ensure the efficient management of water resources.

Keywords: Kazakhstan; mathematical modelling; urbanization; water consumption.

Introduction

Urbanization is a significant phenomenon that affects social and economic systems as
well as environmental balance on a global scale. Particularly over the past two decades, the
increasing population and the resulting rise in water demand have brought the issue of a global
water crisis to the forefront.

With the advancement of industry, the industrialization of agriculture and the
strengthening of Industry 4.0 trends, the global tendency of migration from rural areas to urban
centers has increased, accelerating urbanization rates worldwide [1].

Urbanization is defined as the process of increasing the role of cities in the development
of society. In socio-economic, demographic, political, ethno-cultural and geographical
dimensions, this process reflects the regional formation of society, its productive capacity and
patterns of settlement.

Kazakhstan, one of the largest countries in Central Asia, has experienced rapid
urbanization and economic growth since gaining independence following the dissolution of the
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Soviet Union. The disparity between urban and rural populations in Kazakhstan has become
more pronounced. The rate of population growth and urbanization has significant impacts on the
country's water resources, as well as its ecological and environmental structures. Therefore, the
use and sustainable management of water resources are of critical importance for the country’s
future.

According to UN data, currently, 2 billion people worldwide lack access to clean and safe
drinking water. Countries and regions that obtain 25% or more of their drinking water through
desalination are at risk. The World Resources Institute predicts that by 2040, this problem will
become even more widespread 44 countries may face "extremely high" or "high" levels of water
stress, including Kazakhstan.

The identified causes of pressure on water systems are accelerating urbanization,
population growth, climate change and economic development.

Where Water Stress Will
Be Highest by 2040

Projected ratio of water withdrawals to
water supply (water stress level) in 2040

W Extremely high
(>80%)

W High (40-80%)
Medium to high
(20-39%)

W Low to medium |
(10-19%)

B Low (<10%)

Source: World Resources Institute via The Economist Intelligence Unit

@®06 statista%a
Figure 1 — Water Stress by Country: 2040

It is important to note that the main cause of the worsening global water crisis is
urbanization.

Increasing Water Demand in Kazakhstan: The Effects of Urbanization

Recently, the population of the capital has been facing the growing issue of water
scarcity. Several factors contribute to this problem. The most significant ones are the rapid
increase in population and the acceleration of urbanization. For example, last year, there were
water cuts in some neighborhoods of Astana. When the first master plan of the capital was
prepared, it was estimated that the population would be between 800,000 and 900,000 by 2023.
In 2010, the city administration predicted that the population of the capital would reach 1.2
million by 2030, 20 years later. However, this number was reached in 2020. As of now, the
population of Astana is 1,430,117 according to official figures [2].

Kazakhstan may fall into the category of countries facing “high water scarcity” by 2050.
In this regard, the President of Kazakhstan, Kassym-Jomart Tokayev, made statements during a
council meeting on the country's socio-economic development. Currently, more than 600,000
people in the country are facing the issue of access to clean drinking water. The Ministry of
Water Resources and Irrigation was established in Kazakhstan on September 1, 2023, to
develop policies related to the conservation and management of water resources, as well as
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water scarcity. Some experts predict that between 2030 and 2050, the price of water will exceed
that of gold and oil.

This study was conducted with the aim of examining the impacts of population growth
and urbanization on water consumption through mathematical modeling methods and
identifying measures to prevent potential future problems. In this context, the growth of urban
and rural populations in Kazakhstan was calculated and compared using different methods.
Accordingly, the rates of increase in the urban population and decrease in the rural population
were determined, and projections for the future were made. Based on population growth, future
water demands were estimated. In parallel, considering that the country's water resources may
become insufficient to meet the increasing demand, preventive measures that can be taken from
now on were identified to address this critical issue.

Urbanization Process in Kazakhstan

Kazakhstan is undergoing an active urbanization process, characterized by the rapid
growth of the urban population and the expansion of urban infrastructure and industry. The
migration from rural to urban areas is driven by various social and economic factors. The
increase in the urban population in Kazakhstan has occurred due to two main factors: first,
migration from rural areas and from small, economically depressed cities that lost their
economic profile and commercial vitality during the restructuring years and second, natural
population growth.

According to data from the National Bureau of Statistics of Kazakhstan, as of early 2024,
the urban population reached 12.5 million people, accounting for 62% of the country’s total
population, while 7.6 million people (37.8%) reside in rural areas.

2024

= Urban Population = Rural Population

Figure 2 — Urban and Rural Population Distribution in Kazakhstan [3]

According to the World Urbanization Prospects, more than 40% of the urban population
lives in metropolitan areas with populations exceeding one million. Of this urban population,
22% live in cities with 1-5 million inhabitants and 41% reside in cities with populations below
300,000. In Kazakhstan, 38% and 41% of the urban population live in such cities, respectively

[4].
The graph in Figure 3 was created using demographic data from the National Bureau of

Statistics of Kazakhstan. It visualizes the total population, as well as the distribution of urban
and rural populations, between the years 2010 and 2024. In this graph, Kazakhstan’s total
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population is represented by the green line, the urban population by the blue line and the rural
population by the yellow line. A clear distinction between the urban and rural population trends
can be observed.

25000 000
20 000 000

15000 000

10 000 000 M

90 000000060009 00
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Figure 3 — Population of Kazakhstan (2010-2024)

According to the data from the Bureau of National Statistics of the Republic of
Kazakhstan, there are 89 cities and 6256 villages in Kazakhstan. Cities in Kazakhstan are
classified into three categories: republican, regional and district status. This classification is
based on the administrative, economic and social significance of the cities. It allows for the
implementation of governance policies that are appropriate to the specific characteristics of each
category. Among the 89 cities in Kazakhstan, 3 have republican status, 38 are designated as
regional centers and 47 have district center status. The cities of Astana, Almaty and Shymkent
each with a population exceeding one million stand out as the country’s leading centers of
science, education, culture and are among the fastest growing urban areas.

Water resources and use in Kazakhstan

Although Kazakhstan has a vast land area, it possesses limited water resources and
exhibits significant regional imbalances in water availability. A large portion of its water
resources depends on inflows from neighboring countries, highlighting the country's reliance on
transboundary rivers.

Freshwater Reserves in Kazakhstan (km3)

-

= Lakes = Rivers = Groundwater = Reservoirs = Glacial masses in the mountains
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Figure 4 — Freshwater Reserves in Kazakhstan

According to data, the total volume of freshwater reserves in Kazakhstan is estimated at
539 km?® [5]. Water resources entering Kazakhstan from neighboring countries are primarily
delivered via rivers. For instance, Kazakhstan receives approximately 8 km3 of water annually
from Russia, 19 km3 from China, 15 km3 from Uzbekistan, 3 km3 from Kyrgyzstan through
transboundary rivers. In total, of the 101 km3 of river water available, 45 km?3 originates outside
the country, while 56 km? is generated within Kazakhstan’s borders.

The main volume of water resources in Kazakhstan is provided by surface waters, with an
average annual volume of 101 km3. Of this, 56% is formed locally, while the remaining 44%
comes from the inflow of transboundary rivers from China, Uzbekistan, Russia and Kyrgyzstan.
According to the hydrographic principle, eight river basin management regions have been
identified in the territory of the Republic: the Aral-Syrdarya, Balkhash-Alakol, Yertis, Yesil,
Zhaiyk-Caspian, Nura-Sarysu, Tobil-Torgay and Shu-Talas basins [6].

Table 1 — Water consumption by sector in Kazakhstan (m3) [7]

2019 2020 2021 2022 2023
Total 20 955 20 307 19999 20 443 20480
Water supply for | 13178 12 361 11742 11 546 11 329,5
agriculture
Industrial needs | 5600 5 685 5753 5 806 5908,4
Domestic and 792 800 868 1125,6 908,3
drinking water
needs

Water scarcity in Kazakhstan is becoming an increasingly critical issue with each passing
year. Alongside urbanization, the growing demand for water highlights the urgent need for the
efficient use and protection of water resources. Moreover, with the rise in population and
industrialization, water consumption particularly in sectors such as agriculture and industry is
gaining even greater significance. In this context, the effective management of water resources
has become a crucial matter for ensuring a sustainable future.

Materials and methods of research

In this study, statistical data were collected to investigate the increase in urbanization in
Kazakhstan and the corresponding rise in water demand.

The data of the National Bureau of Statistics of Kazakhstan on "Demography",
"Ecological Indicators of Environmental Monitoring and Assessment, Water Resources”, annual
values of water consumption per capita were used. Academic studies and scientific articles
examining the urbanization process in Kazakhstan, the status of the country’s water resources
and related water issues have been utilized in this research.

Datasets

In this study, data on Kazakhstan’s total population, urban and rural population
distribution, urbanization rate, water consumption were collected. The population data for the
period between 2010 and 2024 served as the basis of the analysis. The data were categorized
into total population, urban and rural population.

Data Analysis Methods: Application of the Linear Growth Model
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The mathematical modeling of urban growth in Kazakhstan is a highly effective method
for understanding, analyzing, forecasting urbanization processes and dynamics. In this study,
population dynamics including total, urban and rural population figures in Kazakhstan between
2010 and 2024 were analyzed to make future projections using a mathematical model. The
linear growth model is used to estimate future population based on historical data. The general
equation of the linear growth model is defined as follows:

Xo=X+Kx (- ty)
X, = Total / Urban / Rural population in the projected year
Xi1=  Population value at the beginning of the model (year 2024)
K= Population growth rate
t1, t, = Time values

Table 2 — Population of Kazakhstan (2010-2024) [3]

Time (t) Total Population Urban Population Rural Population
2010 16 203 274 8 819 620 7 383 654
2011 16 440 470 8 973922 7 466 548
2012 16 673 933 9127543 7546 390
2013 16 910 246 9277871 7632375
2014 17 160 855 9433575 7727280
2015 17415715 9837 025 7578 690
2016 17 669 896 10 035 577 7634 319
2017 17918 214 10331 492 7586 722
2018 18 157 337 10509 796 7647 541
2019 18 395 567 10 698 208 7 697 359
2020 18 631 779 10 938 652 7693127
2021 18 879 552 11151 376 7728176
2022 19503 159 11991 238 7511921
2023 19 766 807 12 209 896 7556 911
2024 20 033 842 12 451 192 7582 650

Research results
Population Projection for Kazakhstan
To determine the population growth rate, the average value of K was calculated.
_ 20033842 16203274 _
K= 2024-2010 = 273612
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X1 (2024) = 20 033 842

X, (2030) = 20 033 842 + 273 612 x (2030-2024) = 21 675 514

The total population projected for every five-year interval between 2030 and 2100 was
evaluated using an Excel table. The linear growth model equation was entered into Excel as a
formula and population values (X2) were calculated for every five years.

Kazakhstan’s projected total population for future years has been visualized through a
graphical representation.

Population Projection
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Figure 5 — Population Projection for Kazakhstan (2030-2100)
Urban Population Projection
First, the average growth rate (K) for the urban population is calculated.

K = 12 451 19?;8 819 620 =259 398

X (2024) = 12 451 192
X, (2030) = 12 451 192 + 259 398 x (2030-2024) = 14 007 580

The projected urban population for every five-year interval between 2030 and 2100 was
evaluated using an Excel table. The linear growth model equation was entered into Excel as a
formula and the urban population values (Xz) for each five year interval were calculated
accordingly.
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Urban Population Projection
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Figure 6 — Projection of Kazakhstan's Urban Population
A graph has been created for the projected urban population. It has been observed that the
urban population is expected to increase.

Rural Population Projection
The annual growth rate (K) for rural areas was calculated and the decreasing population
trend has been taken into account.

_ 7582650-7632375
K= 2024 —2013 452045

X (2024) = 7582 650

X (2030) = 7 582 650 + (- 4520,45) x 6 = 7 555 527

The projected rural population for every five year interval between 2030 and 2100 was
evaluated using an Excel table. The linear growth model equation was entered into Excel as a
formula, the rural population values (Xz) for each five year interval were calculated. It has been
observed that the rural population is expected to decline.

Rural Population Projection
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Figure 7 — Projection of Kazakhstan's Rural Population

Water Consumption Calculation
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One of the objectives of this study is to estimate population growth and the corresponding
changes in water consumption. In Kazakhstan, per capita water consumption is approximately
150-200 liters per day in urban areas and 50100 liters in rural areas [8].

Within the scope of this study, the urban population growth rate was projected using the
linear growth model and a water consumption forecast was conducted to assess the impact of
this increase on daily per capita water demand. The results obtained will assist in predicting
future water demand and in developing necessary recommendations for water resource
management.

To analyze the relationship between water consumption and urbanization, a basic water
consumption calculation formula can be applied.

W (daily water consumption) =P x C
P — Population
C — Per capita daily water consumption (liters/day)

Based on the projected urban population data for the years 2030-2100 obtained using the
linear model, water consumption estimates were calculated in Excel. In the calculation, the daily
per capita water consumption was considered as C = 200 L/day.

Table 3 — Future Water Consumption Forecast (Urban Population)

W
Time (t) Population Water Water Consumption | Water Consumption
®) Consumption (m’) (thousand tons)
(L)
2030 14 007 580 2801516000 2801516 2801,52
2035 15304 570 3060914000 3060914 3060,91
2040 16 601 560 3320312000 3320312 3320,31
2045 17 898 550 3579710000 3579710 3579,71
2050 19 195 540 3839108000 3839108 3839,11
2055 20492 530 4098506000 4098506 4098,51
2060 21789 520 4357904000 4357904 43579
2065 23086 510 4617302000 4617302 4617,3
2070 24 383 500 4876700000 4876700 4876,7
2075 25 680 490 5136098000 5136098 5136,1
2080 26 977 480 5395496000 5395496 5395,5
2085 28 274 470 5654894000 5654894 5654,89
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2090 29 571 460 5914292000 5914292 5914,29
2095 30 868 450 6173690000 6173690 6173,69
2100 32 165 440 6433088000 6433088 6433,09

Water Consumption Forecast
(Urban Population)
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Figure 8 — Water Consumption Forecast

In Table 3 and the graph in Figure 8, the changes in daily per capita water consumption
over the years are presented. It is observed that with the progression of urbanization, daily per
capita water consumption will increase, indicating how water demand is expected to evolve.
This situation emphasizes the importance of sustainable management of water resources.

The model results present the projected total, urban, rural populations for every five-year
interval between 2030 and 2100. It has been observed that the urban population is increasing,
while the rural population is declining. The linear model has been applied separately for each
population category. The growth in the total population is largely attributed to the increase in
urban areas.
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6000660006066 00660

Figure 9 — Projected Total, Urban and Rural Population in Kazakhstan

Urban and Rural Population Change: 2014-2024

Based on the data from the Kazakhstan National Statistics Bureau, the changes in urban
and rural populations have been analyzed. In the last 10 years, the share of the urban population
has increased from 55% to 62.1%, while the rural population has decreased from 45% to 37.8%.

570



S,

= ).

N BKY Xa6apuubicbl

)I/IITR*“‘& BecTHuk 3KY 2(98) — 2025

Urban and Rural Population Changes in
Kazakhstan: 2014-2024
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Figure 10 — Urban and Rural Population Changes in Kazakhstan: 2014-2024

It has been determined that the Urban Population given by the green line has increased in
the last ten years. It is shown that the Rural Population rate, represented by the blue line, has
decreased over the past ten years.

Population Growth in Largest Cities

Five years ago (in 2019), the population of Astana, Almaty and Shymkent cities with
republic status accounted for 21% of Kazakhstan’s total population. By 2024, this proportion
had increased to 24.4%. A consistent annual increase in the population of these major cities has
been observed.

Population Growth in Largest Cities (2019-2024)
2500000

2000000

1500000

1000000
500000 I
0

Almaty Astana Shymkent

m2019 =2024

Figure 11 — Population Growth in Almaty, Astana and Shymkent [3]

The economic development of Almaty has led to a rapid increase in both the population
and the urban area; since 2014, the urban area has more than doubled. In the last 20 years, the
population of Almaty has doubled, reaching 2.2 million people.

In the last 12 years, the population of the Astana has also doubled. If the population of
Astana increases to 2 million, the risk of drinking water scarcity will become quite serious.

Conclusion and Recommendations

In this study, data on the total population, urban and rural populations of Kazakhstan
from 2010 to 2024, obtained from the Bureau of National Statistics of Kazakhstan, were
analyzed. The increase in urbanization and its effects on water consumption were evaluated
using a mathematical model. The dataset used in the study is based on Kazakhstan’s annual
population figures, urbanization rates and daily water consumption volumes. When the data
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from 2010 to 2024 were analyzed, it was found that the average annual increase in the urban
population was 259,398. This increase becomes more evident as the rural population declines.
Within the scope of the study, the effects of the rising urbanization rate on per capita daily water
consumption were projected and potential issues regarding water resources were identified. The
per capita water demand has been rapidly increasing year by year in parallel with population
growth. To assess the impact of urban population growth on per capita daily water consumption,
future water demand was also estimated.

The rainwater management system implemented in Oslo, Norway, serves as a remarkable
example of the efficient use of water resources. Collecting rainwater in special reservoirs,
treating it and subsequently using it for irrigating green areas not only contributes to water
conservation but also offers significant ecological benefits. Implementing similar approaches in
Kazakhstan could provide effective solutions for the preservation of water resources. In this
context, it is recommended that rainwater harvesting and treatment systems be initially tested
through pilot projects in major cities of Kazakhstan.

In a period where the rate of urbanization is increasing and the demand for water is
steadily growing, establishing branches of the world’s leading universities in the field of water
management and training qualified professionals is of great importance. Kazakhstan has taken a
significant step in the field of education by deciding to open branches of 23 of the world’s top
universities.

The model used in the study provided a simple but effective method for estimating the
total, urban and rural population growth of Kazakhstan. However, for further analysis, it is
recommended to use different mathematical models.

Water resources have strategic importance in the economic, industrial and social
development of a country. Population growth is one of the factors that affect water demand.
The impact of other factors, such as climate change, on water resources should also be
investigated. To ensure the effective and efficient use of water, innovative technologies must be
applied in water management. The preparation of necessary plans and programs to ensure the
optimal use of water resources is becoming increasingly important. The rapid growth of the
urban population creates various risks in water consumption. Therefore, it is essential to develop
sustainable urbanization policies and establish strategies that balance environmental, economic
and social factors.
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Fyoaiinosnuna Kancas HapumaHKbI3bI
KA3AKCTAHJAFBI XAJIbIK CAHBIHBIH APTYbI MEH
YPBAHU3BAIUAHBIH CY TYTBIHYFA OCEPIH MATEMATUKAJIBIK
MOJAEJIBJAEY 9J1ICI APKbLJIbI 3BEPTTEY

Anaatna. OneMm enaepiameri cexinai KazakcTanma ja xXanblK CaHBIHBIH ©CYIMEH Oipre
ypOaHuzanmsa mpoueci KapKbIHAB Typlae Jnambin keneni. CoHABIKTaH, YypOaHW3aLUsFa
0alTaHBICTBI apTHIN KeJe JKaTKaH CyFa JIereH CYpaHbiC Cy pecypcTapblHa KbICBIM TYCipei Jen
KYTityze. byt KbICBIMIBI )KoHE OHBIH BIKTUMAJI CAJIAAPBIH XKYHENi TYpe aHBIKTAY jKOHE KaXeTTi
mapaiapabl KaObuigay aca Manbi3asl. OcbiFan opaii, Oy 3eprreyne Kasakcran PecriyOmrkach
¥YATTHIK CTaTUCTHKA OIOPOCHIHBIH JAEpeKTepi >KoHE MaTeMaTHKajlblK MOENBACY omicTepi
naiananpuia OTHIphIN, KazakcTanmarsl ypOaHH3alMs MEH XalblK CAHBIHBIH apTyBIHBIH CY
TYTBIHYBIHA 9Cepi TalmaHAbl. 3epTTey HoTmwkenepi Ooibrama, 2024 >xbutkl 20 MWIIHOHFA
skeTkeH Kazakcran xankeiHblH canbl 2040 >xputra Kapaih 24 muimnonra, an 2050 xeutra Kapai
27 MIJUTHOHFA KeTexdl aen Oomkanyaa. by xansikterH 70,7%-51 Kaslanapaa eMip CypeTiHiH, al
aybL1 XaJIKbIHBIH 27,5%-Fa a3adThIHBIH KepceTeai. 3epTTey OaphIChIHAA ipi Kananapaarbl XalblK
CaHBIHBIH 6CYi Ji¢ KapacThIpbliabl. Ocipece 2019-2024 xpinmap apaibIFbIHIAFB yPOaHU3aIUs
KapKbIHBI — €peKIlle Ha3ap ayJapapiiblK skalT. bonamakra cy pecypcTapbIHBIH JKETKITIKCI3
OOJIBIN, CyFa JereH CYpaHbICThl KaHaraTTaHIbpIpa ajiMay Kaymi Oap. YpOaHuzanusMeH Karap
apTaThlH CyFa [IeTeH CYpaHbIC, Cy pEecypcTapblH THIMAI TaijanaHy MeH KOpPFay/IblH
MAaHBI3ABUIBIFBIH aJIIBIHFBl OpPBIHFA IIBIFapaAbl. 3epTTey aschlHAa ypOaHW3alus ICHrCHiHIH
apTYBIHBIH aJJaMHBIH TOYJIKTIK Cy TYTHIHY MOIIIIepiHe BIKIaIbl OOJKAHBII, CY PECYpCTaphIHBIH
TaIIBUIBIFEIHA OKENyl MYMKIH BIKTUMAaJl MOCENIeNep aHBIKTANAbl. XaJblK CAHBIHBIH apTybIHA
OaiiTaHpICTHl aJaM OachblHa IMAKKAHIAFBl CY CYPaHBICHI JKbUI CAibIH JKbUIIAM KapKbIHMEH OCiIl
keneni. CoHpIMEH KaTap, Kajla XalKbl CAHBIHBIH ©CYiHiH TOYJIKTIK Cy TYTBIHY KOJieMiHEe acepiH
Oarayiay YIIiH OoJialllaKTarbl CyFa JIE'€H CYpaHbIC OoJpKamzaapsl sxkacanpl. COHIBIKTaH Oy
3epTTey Cy pecypcTapblH THIMII OacKapyJsl KaMTaMachl3 €Ty YIIH MaHBI3JbI MIapaiap/ibl
XKY3ere achlpy KaXXETTITiH aTan KepceTe/i.

Kinr ce3aep: Kazakcran; MaTeMaTHKaIIBIK MOJIENBICY; YPOAHU3ANNS; Cy TYTHIHY.

I'yoaiinosnuna Kancas HapumanoBna
HNCCJIEJOBAHHME BJIMAHUSA POCTA YUCJIEHHOCTHU HACEJIEHUA U
YPBAHU3AIIUU B KASAXCTAHE HA BOJAOIIOTPEBJIEHUE
C UCHIOJIB30BAHUEM METOJA MATEMATHYECKOI'O
MOJAEJIMPOBAHUS
AnHoramus. Kak u B apyrux crtpanax mupa, B Kaszaxcrane mpouecc ypOaHu3anmu
AKTHBHO Pa3BUBACTCA BMECTE C POCTOM YHCIICHHOCTH HACCJIICHUA. B cBs3u ¢ 3THM OXHNaacTces,
YTO PacTyLIMil CIPOC Ha BOXY, BBI3BAHHBIM ypOaHHM3alMed, OKaKET NABICHHE HA BOIHBIC
pecypcesl. CucTeMaTHdeckoe ONpeesieHHE 3TOTO JIaBJICHHUS M €0 BO3MOXKHBIX IOCIIEICTBHH, a
TaK)Xe NMPHUHIATHE HEOOXOAMMBIX Mep MMeeT BakHOe 3HaueHue. B maHHOM HccienoBaHHM, Ha
OCHOBE JaHHHIX biopo HammoHanpHOW craTucTuku PecmyOnukn Kazaxcran u MeTomoB
MaTeMaTHYEeCKOr0 MOJEIMPOBaHMsA, NPOAHATU3UPOBAHO BIHMSIHUWE YpOaHM3alMKM W POCTa
YUCIEHHOCTH HaceleHus Ha BojomnorpebneHue B crpaHe. CornacHo pesynbTaram
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HccIe0BaHus, YUCICHHOCTh Hacenenus Ka3zaxcrana, qocrurimas 20 MmuuinoHoB B 2024 rony, K
2040 Tomy MOXKET YBEIHYUTHCSA 10 24 MHUTHOHOB, a K 2050 romy mo 27 MWIIHOHOB. JTO
nokaseiBaer, 4to 70,7% HacenmeHus OyAeT NMPOXWUBAaTh B TOpPOJaX, a CEIbCKOE HACEICHUC
cokparutcs Ha 27,5%. B uccnenoBaHMM Tak)Ke pacCMOTPEH POCT YHCIEHHOCTH HACEJeHHS B
KPYIHBIX TOPOAax, 0COOEHHO CTOWT OTMETHTh TeMIbl ypOaHuzanuu B nepuoA ¢ 2019 mo 2024
rojiel. B OyayIieM cyIiecTByeT pUCK TOTO, YTO BOJHBIX PECYPCOB OKAKETCS HEIOCTATOUHO JJIs
YAOBIETBOPEHHUS CIpoca Ha Boay. PocT cripoca Ha BOAY B YCIOBUSX ypOaHHW3AIMH BBIIBUTAET
Ha TIEPBBIN IUIaH BAXHOCTh 3(PPEKTUBHOI'O MCIOJIB30BAHMS M OXPaHbl BOIHBIX pecypcoB. B
pamMKax HMccieI0BaHus ObLI CIIPOTHO3UPOBAH POCT CYTOYHOTO BOJOTIOTPEOICHHS Ha YeIOBEKa B
CBSI3M C YBEIMUCHUEM YPOBHS YpOaHM3AllMM, a TAKXKE BBISBJICHBI BO3MOXHBIC IMPOOJIEMBI,
KOTOpBIC MOTYT INPHUBECTH K MEe(MHUIMTY BOITHBIX PECYPCOB. B CBSI3M ¢ POCTOM UYHCICHHOCTH
HaCelleHUs] €XKeroHO OBICTPO YBEIMYMBACTCS CIIPOC HA BOAY B pacuére Ha AYIIy HACENCHUS.
Kpome Toro, i OIEHKH BJIMSHHS POCTa YHCICHHOCTH TOPOJCKOrO HAceleHUs Ha O0O0BEMBI
CYTOYHOTO BOJOTOTpPEOJIEHNS OBUIM CIeNIaHbl MPOTHO3BI OyIyIIEro chpoca Ha BOXy. Takum
00paszoM, TaHHOE HCCIIEAOBAHNE MOAYEPKUBACT HEOOXOAMMOCTD PeATU3aIMy BaKHBIX MEp IS
obecnieueHust 3(hPEKTHBHOTO yIpaBIEHUS BOJHBIMU PECypCaMH.

KmioueBbie cioBa: Kazaxcran; MmaTeMaTHYecKOe MOJEIHpPOBaHUE; ypOaHU3aIus;
BOJIOTIOTpEOIICHHE.
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