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Annotation. The article examines the process of urbanization in Shymkent and identifies the
factors influencing the process of urbanization in Shymkent. Modern models of studying the process
of urbanization are analyzed: the theory of urban settlements, differential urbanization and the theory
of central places. The analysis showed that the urbanization system of Kazakhstan is developing in
the context of the planned transition to a market economy, which can serve as a platform for testing
the functioning of the economy. Also, a mobile application has been developed to track urbanization
processes in Shymkent.
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ferential urbanization, the theory of central places.

Introduction

Rapid urban growth and urban population growth presents both opportunities
and challenges. On the one hand, cities, especially large cities, become centers of eco-
nomic growth and development, centers of concentration of opportunities for business
and people. On the other hand, urban infrastructure does not always keep pace with the
rapidly growing needs of enterprises and urban population, which leads to worsening
living conditions in cities and such problems as environmental degradation, lack and
low quality of public services, increased diseases and risks to human health, as well as
many others. This is very clearly seen in the example of large megacities in the Asian
region.

The purpose of the work is to track processes through a single mobile applica-
tion, taking into account the factors affecting the urbanization process.

To achieve this goal, the following tasks were set:

- study of the subject area.

- modeling of the urbanization process.

- Development of a model of urbanization processes in Shymkent based on the
model.

- Monitoring the urbanization process in Shymkent.

- Demonstration of control in the mobile application.

Urbanization is becoming a serious challenge for Kazakhstan, which is a dynam-
ically growing region in economic and demographic terms.

This study aims to study the history of urbanization, concepts of urbanization,
its aspects and factors, urban land, urban hierarchy, urban priority, over-urbanization,
urban space, urbanism as a way of life and factors of urbanization. After a comprehen-
sive literature review, the results of various studies are systematically linked, the results
are disclosed and conclusions are drawn.
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Shymkent is one of the fastest growing cities with great development potential.
In this vein, further promotion of Shymkent as a city with a million population and
issues of its development seem to be relevant.

1. Concepts and overview of urbanizations

1.1 The concept of urbanization

Research clearly shows that urbanized societies, in which most people live in
cities and towns, are a new and fundamental step in human social evolution. Through-
out history, the way in which cities have influenced and shaped social life has led urol-
ogists to look deeper into the emergence and development of the urban form. The di-
mensions of the urbanization are very complex. However, site size was the most widely
used criterion in determining the population of a city. In urban areas, there is a high
concentration of population in a limited area and, consequently, high population den-
sity and social heterogeneity [1].

Urbanization threats:

* Rapid urban development can lead to poverty and local governments cannot
serve the entire population.

 Using more energy leads to more air pollution, which has a significant impact
on human health.

* Exhaust air from cars causes high levels of lead in the city.

* A large amount of undistributed waste poses a significant health risk.

» Urban development can pose an environmental threat such as environmental
flooding.

* Pollution and physical barriers can destroy urban timber.

» Animal populations are devoid of toxic substances, vehicles and habitats.

The benefits of urbanization:

* Fights poverty by promoting economic development and job creation.

* Involvement of the local community in local government and development.

* Reducing air pollution through the use of energy and modernization of alterna-
tive transport systems.

» Formation of public-private partnerships to provide services such as waste
management and housing.

* Planting trees and maintaining urban greenery as a key element of urban plan-
ning [4].

Stages of urbanization

- Developed urbanization — the rapid growth of urban agglomerations and meg-
acities, millionaire cities.

The share of the urban population is 50-75%.

- Advanced urbanization — suburbanization, urbanization, modern urbanization.
The share of the urban population is 75%.

- Emerging urbanization — the growth of the urban population, the rapid growth
of large cities, the share of the urban population is about 50% [5].
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2. The relevance of the study of the urbanization process

2.1 Factors influencing the urbanization process

Urbanization is a relatively new socio-economic phenomenon in Kazakhstan;
The country has a long tradition of dispersed settlements with low population densities.
The risks of urbanization (rising inequality, unaffordable housing, crowding and pol-
lution) should be the targets of well-designed policies that benefit the agglomeration
(high productivity, economic diversification, new markets, good conditions). At the
same time, as people become more concentrated in cities, the economy becomes more
productive, efficient and diverse; new forms of production and consumption will ap-
pear, knowledge will expand, innovation will increase. Urban areas are also natural
laboratories for social transformation and innovation.

Urbanization

Economic Social Environmental

Fig. 1 — Factors influencing the process of urbanization

Work and development issues, among other things, attract people to cities. Al-
ready, half of the world's population lives in cities, and by 2050, it is projected that
two-thirds of the world's population will live in cities. However, the most pressing
problems in cities around the world are environmental degradation and poverty [8].

The conditions that lead to the development and prosperity of a city can be di-
vided into three levels:

e human;

e culture;

e globalization.

People define the current process of urbanization, the quality of urban life. Indi-
cators of the quality of urban life, living standards, housing, health care, transport, ed-
ucation, culture, environmental indicators of the border, employment reflect the factors
of urbanization development [6].
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These factors are often closely related, and we will find their connection through
several analyzes.

Let us study the changes and indicators of factors influencing the urbanization
process in Shymkent for 2015-2020 by creating the table below and building a diagram
on its basis.

2.2 The urbanization process and the level of development of Shymkent

The demographic decline continued until 2002, and over 10 years the population
of the Republic of Kazakhstan decreased by 12.7%. At the same time, Kazakhstan re-
mained the country with the largest urban population in Central Asia - about 55-56%
in 1999-2000. Since 2004, the population of Kazakhstan has begun to grow again due
to two factors — natural growth and largely due to a positive balance of external migra-
tion. Basically, the balance of external migration remains positive in the southern and
western regions, in the city of Almaty and the Almaty region. For 20 years, 1,376 thou-
sand people arrived in these regions for permanent residence, of which 810 thousand
or 59% of those who arrived were repatriates (about 200 thousand families according
to official data) [9].

Today 57.6% of Kazakhstan's population lives in cities. Almaty (more than
1,829 thousand people), Astana (more than 1,047 thousand people), and recently
Shymkent (more than 1,005 thousand people) were included in the list of millionaire
cities. Shymkent is one of the fastest growing cities with great development potential.
In this vein, further promotion of Shymkent as a city with a million population and
issues of its development seem to be relevant.

Today Kazakhstan is at the level of industrial development of the economy. Cit-
ies play a special role in these processes.

In January 2015, the Shymkent authorities sent a request to UNESCO for recog-
nition of Shymkent as an ancient city.

Until 2018, the administrative center of the South Kazakhstan region was the
city of Shymkent. He will be expelled from the South Kazakhstan region on June 19,
2018 and will report directly to the Government of Kazakhstan. Thus, the administra-
tive center of the region was moved to the city of Turkestan, and the region itself was
transformed into the Turkestan region [10].

As of 2012, the population of Shymkent: Kazakhs —64.76%, Russians — 14.52%,
Uzbeks — 13.7%, Tatars — 1.54%, Ukrainians — 0.54%, Koreans — 1%, the rest — 3.94%
of representatives of other nationalities.

According to statistics, in 2015 the population of Shymkent was 858 147 people.
Today, 711 783 people lived in the former district of Shymkent. The population of
Shymkent in June 2018 was 1,002,291 people.

Shymkent has a developed infrastructure and is one of the leading industrial and
economic centers of the country. There are many enterprises in Shymkent. There are
about 69 industrial enterprises in the city. These are non-ferrous metallurgy, mechani-
cal engineering, chemistry, oil refining and food industry, etc.

In 2020, the volume index in the «Transporty» sector amounted to 102.9%. The
volume of cargo turnover in 2020 compared to the same period last year amounted to
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1,078.2 million UAH. tkm and decreased by 8.1%. The volume of passenger traffic
amounted to 3619.5 million people. and increased by 8.9%.

The city has commissioned 16.5 thousand square meters of housing, which is
24.3% by 2019.

As of April 1, 2020, the number of operating small and medium-sized businesses
amounted to 69,586 units. For the corresponding period of 2019, it amounted to
107.9% [11].

Thus, Shymkent is considered the 3rd megalopolis, which develops economi-
cally, socially and culturally from year to year. In 2020, it has the status of the cultural
capital of the CIS.

3. Review of modern methods of urbanization research

3.1 System of urban settlement. Auerbach-Zipf's law.

To analyze and evaluate changes in the system of urban settlement of the coun-
try, most researchers use the rule of «rank-population» (Auerbach-Zipf law): if you
assign each city in the study area a serial number («rank») corresponding to the place
that it occupies in terms of population (in order of decreasing population size), then it
turns out that the population size of a given point somehow depends on the population
size of the largest (first in rank) city. This dependence, which is usually called the
«rank-population» rule, can be written in the form of a formula [9]:

=" ®)

where P; — the population of a rank n city,

aP; — the population of the largest city.

This formula simply states that (in the idealized case, when g = 1) the population
of the «first» city, as can be expected, will be 4 times larger than the fourth most pop-
ulous city in the given territory. Expressing this ratio in logarithmic form:

InP, = InP,— qlnn, (2)

We can consider it as a logarithmically normal distribution, and on the graph of
such a dependence (on the abscissa — the logarithm of the rank, on the ordinate — the
population) we get a straight line with a slope —q [12]. This pattern was revealed purely
empirically and is in good agreement with data for US cities; however, when it was
tested for other countries, a number of significant discrepancies were found. In this
regard, a more general form of dependence was proposed, where instead of P1 a certain
constant C was used, and it was also proposed to raise the denominator of the fraction
to a certain power q (the formula proposed by B. Mandelbrot) [13]:

— where C and g are some constants (C is a constant, coefficient; q is the coef-
ficient of paired linear regression (the slope of the logarithmic straight line));

— in this case, of course, this equality is understood as a certain theoretical model
that only approximately corresponds to empirical data, in particular forn=1, P, = C [13].
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Coefficients C and q are calculated for a specific area and a specific calculation
interval, i.e. are tied to a specific sample. Their values are estimated in the usual tech-
nique of econometric analysis, for example, using the least squares method after pre-
liminary logarithm of the original equation [10]:

InP,=InC —qglnn. (3)

3.2 Stages by J. Gibbs and differential urbanization

The theory of differential urbanization is the development of stages by J. Gibbs,
who believed that urbanization is a natural change of stages and transitions. At the first
stage, cities begin to appear, but cities are small and lagging behind villages in growth,
the rural lifestyle prevails.

This is followed by a period of suburbanization, urbanization slows down, sub-
urban areas develop faster, and the rural population continues to decline. This trend is
replaced by the deconcentration of the urban population, the growth of agglomeration
(city and suburban area) slows down, the population migrates to villages and small
settlements, but its lifestyle is different. J. Gibbs's scheme was expanded into the theory
of differential urbanization. Zh. A. Zayonchkovskaya identified the following evolu-
tionary stages: 1) autonomous development of the city and village; 2) concentration of
population in cities; 3) integrated settlement around big cities, in agglomerations [15].

Evolutionary types (stages) Zh.A. Zay
Previously Autonomous Squeezing Later integrated
integrated !
B

v

J. Gibbs stages

Fig. 3 — Stages of Differential Urbanizations

Differential urbanization according to T. Contouli includes the following stages:

e (I - urbanization-1) growth of large cities at the expense of medium and small;

e ((I1, urbanization-2) polar dynamics of large and small cities, medium-sized
ones begin to grow;

o (Ill, polarization reversion - 2) big cities lose their attractiveness, small cities
move to growth, medium-sized ones slow down growth;

e (IV, polarization reversion - 2) big cities are losing population, small cities
are leading;

e (CU-V, counter-urbanization-1) medium-sized cities are losing population,
big cities are moving closer to them;

e (CU-VI, counter-urbanization-2) medium-sized cities lag behind small and
large, but not so much and for a long time.
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4. Software module for managing the urbanization process in Shymkent

4.1 Information system operation scheme

An information system workflow is a schematic representation of how a project
works and what problems it solves.

In our case, that is, when modeling the urbanization process, first of all, an anal-
ysis will be carried out, as a result of which statistical indicators will be presented. You
can also view, view and download data from stat.gov.kz or other statistical sites. Thus,
all the factors influencing the urbanization process of Shymkent will be collected and
tracked in one mobile application.

process control
registration

/ the city is searched

User input on social networks
1 News about
Shymkent O
s D .
Profile, settings, Administrator
help, etc.

Fig. 5— UML diagram

4.2 Mobile application for monitoring the urbanization process in
Shymkent

In the modern information world, it is very important to stay connected at any
time, get access to the necessary information, use and develop mobile applications us-
ing mobile devices to inform the general public. The development of information tech-
nologies for mobile devices is actively developing.

WbIMKEHT
KAJIACbIHOAFDbI
YPBAHN3ALUNA
MPOLLECIH BAKbINTAY

Fig. 6 — Login page
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First of all, to control the urbanization process in Shymkent, press the enter but-
ton. And if you have not used this mobile application before, you can register by click-
ing the register button.

ijolp
a s d flg h j Kk I
<> zixjcjivib]lnjimils

123 space return

() 9

Fig. 7 — Access to mobile application

In general, the mobile application consists of 4 parts. They:
» The main;

» Search;

* Notice;

* Menu.

Fig. 8 — Processes

Processes are published on this page. That is, each process will be controlled
individually. When you click the «Control» button and go to the next page, you will
see the level of this process.

Processes:

* Demographics;

* Transport;

* Health;

* Accommodation;

» Education and Science;

* Tourism;

* Ecology;
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* Culture

* IT industry;

* Security.

Each process produces its own statistics. For example, if you click the Demo-
graphic Data button, you will see the data for 2020, which is current.

The same is observed in the following processes. For example, if we want to see
the process of «housingy», then we will look at issues such as the number of people in
line for housing in the city, how many houses are being built, and the results are pre-
sented in the form of graphs or diagrams.

Conclusion

In conclusion, urbanization is a historical process of increasing the role of cities
in the development of society. The process of changing the socio-economic and demo-
graphic structure of the population, affecting its culture, lifestyle, psychology and other
factors. The main indicator of the urbanization process is the increase in the share of
the urban population.

Urban population growth in Kazakhstan is the result of three processes: natural ur-
ban population growth, rural-to-urban migration, and rural-to-urban reclassification. Re-
classification is the result of natural population growth and migration from rural to urban
areas, as well as the rapid expansion of urban areas into adjacent rural areas. This is how
medium and large cities appear. However, most cities lack budgetary resources to imple-
ment the large investment projects needed to improve governance in growing cities.

Urbanization is a relatively new socio-economic phenomenon in Kazakhstan;
The country has a long tradition of dispersed settlements with low population densities.
The risks of urbanization (rising inequality, unaffordable housing, crowding and pol-
lution) should be the targets of well-designed policies that benefit the agglomeration
(high productivity, economic diversification, new markets, good conditions).

At the same time, as people become more concentrated in cities, the economy
becomes more productive, efficient and diverse; new forms of production and con-
sumption will appear, knowledge will expand, innovation will increase. Urban areas
are also natural laboratories for social transformation and innovation.
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C. CanaxoBal, A.Ilaii3o1a?

!X anpIkapanbix aknapaTThIK TEXHOJIOTHsIAp YHUBEpCHTETI, Anmatsl, Kazakcran PecryOnukach!
2 On-Dapabu arsiaaarsl Kaszak yITTeIK yHuBepcuteTi, AnmMathl, Kasakcran Pecriy6nukacs:

IBIMKEHT KAJTACBIHBIH KEHTTEHY NPOLUECIH MOAEJIAEY

Anaarna. Maxanaoa [llvivkenm Kanacvinvly kenmmeHy ypoici 3epmmeriedi dHcane oe Kaid-
HbIH KeHmmeHy ypoicine acep ememin pakmopiap aHvlkmanaovl. Kenmmeny npoyecin 3epmmeyoiy
Kazipei 3aManabl MOOenboepi: Kaniauvlk KOHbIC ayoapy xcyleci, ouggepenyuanosvt ypoaHuzayus
JHCOHE OPMANBIKMbI OPHALACIbIPY MeopUsIapsl maidanaosl. Tanday Hamudicecinoe KalblnmackaH
Kaszakcmanneiy kenmmeny stcytieci Hcocnapivl dHcoHe HaApbIKMbLK IKOHOMUKARA OMY HA20AUbIHOA
0amuln Keje Hcamwvlp, IKOHOMUKAHBIY KOJIOAHBLIVbIH meKcepemin niamgopma 601a aniamulHOblbl
anvikmanowl. Conoaii-ax, Lllvimkenmmezi kenmmeny npoyecmepin OAKbLIAYEA ApHALAH MOOUTLOT
KOCHIMULA HCACANObI.
Tyiiin ce30ep: kenmmeny ypoici, Muepayus, Xaivlk Canbvl, KaidIblK KOHbIC ayoapy Hcyueci,
ougpepenyuandvt kenmmery, OpMAIbIKMbL OPHALACMBIPY MEOPUACHL.
C. CanaxoBal, A.Ilaiizo01a?
MexnynaponnslityausepcuteT HHQOPMAIIMOHHBIX TEXHONOTHIA,
Anmartsl, Pecnyonuka Kazaxcran
2 Kazaxckuii HalMOHANbHBIH YHUBepcUTET UM. Asb-Dapabu,
Anmartsl, Pecniyonuka Kazaxcran

MOJAEJIUPOBAHUE ITPOLHECCA YPBAHU3AIIUU I'OPOJA HIBIMKEHT

AHHOTaUMA. B cmamove uccredyemces npoyecc ypoanuzayuu 6 [llvivkenme u 8ulAGIAIOMCA
gaxkmopyl, eruslowue Ha npoyecc ypoanuzayuu 6 Lllvivkenme. AHanu3upyomcs cogpemeHHvle Mo-
Oenu uzyueHus npoyecca ypoaHuzayuu: meopusi 20poocko20 pacceienus, ouggepenyuanvruas ypoa-
HU3AYUs U Meopusi YeHMpaibHulx mecm. Ananus noxkasanu, umo cucmema ypoanusayuu Kazaxcmana
PAa36uBaemcs 8 KOHmMeKcme NiaHo8020 Nepexood K PblHOYHOU IKOHOMUKE, UMO MONCEM CIAYHCUMD
naamgopmou 013 nposepKu PYHKYUOHUPOBAHUS IKOHOMUKU. TaKdce pazpabomano MobuibHoe npu-
JlodIceHue 015l Omcexcuganus npoyeccog ypoanuzayuu Llvinkenma.

Knrwoueswie cnosa: npoyecc ypbanuzayuu, muepayus, HaceieHue, 20po0cKas cucmema pacce-
JleHus1, oughgepenyuanvras ypoanuzayus, meopus YeHmpaibHbIX MeC.
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