Civil Engineering and Architecture 10(3): 1036-1046, 2022
DOI: 10.13189/cea.2022.100320

http://www.hrpub.org

Architectural and Compositional Concepts of
Environmentally Safe Urban Arrangement

Zhaina Zhanaikyzy Tolegen', Galym Abdykaimovich Issabayev', Ardak Kenesovna Yussupova?,
Gulshat Buharbaevna Murzalina®, Dina Abilmazhinovna Amandykova®”

YInternational Education Corporation, City of Almaty, Republic of Kazakhstan
2Department of Art Studies, Kazakh National University of Arts, Republic of Kazakhstan

Received November 3, 2021; Revised December 14, 2021; Accepted January 16, 2022

Cite This Paper in the following Citation Styles

(@): [1] Zhaina Zhanaikyzy Tolegen, Galym Abdykaimovich Issabayev, Ardak Kenesovna Yussupova, Gulshat
Buharbaevna Murzalina, Dina Abilmazhinovna Amandykova , "Architectural and Compositional Concepts of
Environmentally Safe Urban Arrangement,” Civil Engineering and Architecture, Vol. 10, No. 3, pp. 1036-1046, 2022.

DOI: 10.13189/cea.2022.100320.

(b): Zhaina Zhanaikyzy Tolegen, Galym Abdykaimovich Issabayev, Ardak Kenesovna Yussupova, Gulshat Buharbaevna
Murzalina, Dina Abilmazhinovna Amandykova (2022). Architectural and Compositional Concepts of Environmentally
Safe Urban Arrangement. Civil Engineering and Architecture, 10(3), 1036-1046. DOI: 10.13189/cea.2022.100320.

Copyright©2022 by authors, all rights reserved. Authors agree that this article remains permanently open access under the
terms of the Creative Commons Attribution License 4.0 International License

Abstract The architectural and composition concepts
of the environment arrangement play an important role in
environmentally safe urban formation. In the modern era,
there are some actual environmental problems in many of
world’s great metropolises. The aim of the study is to
identify the existing environmental problems on the
example of the city of Almaty and to make conceptual
proposals for solving these problems. The article deals with
the problems of architectural and compositional methods
of solving environmental problems associated with the
natural and climatic features of the urban environment.
Also, the problems of insolation of residential houses and
yard spaces that have appeared as a result of new
high-altitude facilities construction close existing buildings
are considered. In the study of this problem, the
experimental method of the architectural and composition
solutions study is proposed. As a result of the study, design
models and theoretical concepts are proposed for the
reconstruction of existing urban spaces, taking into account
environmental safety and natural and climatic features that
form the identity of the urban environment. The key
conclusion of the study is the expansion of conceptual
methods of conducting research activities in educational
programs in the training of architects and designers. The
main goal of conceptual methods should be: mindset
formation and professional training of designers from the
standpoint of moderators of human behavior in space. The

mindset and professional education of designers is a
driving force in solving problems related to improving the
quality of life of people in an urban environment.

Keywords  Ecology, Architecture, Safety, Urban
Environment, Composition, Space

1. Introduction

The environmental safety is one of principal markers for
comfortable environment and high quality of people living
in cities. Investigation of the issue on ecological problems
and ways of their solution are of multifaceted pattern.
Review and study of research works have enabled to
determine the following trends. In the opinion of Polish
researchers, the landscape reflects all the changes that
occur in individual elements of the environment as a result
of urban development. Knowledge of the dynamics and
magnitude of these transformations can improve
environmental design and technology [1]. “The principle
of visibility to others” is based on the findings of Jacobs,
Newman, and White [2,3,4]. He argues that people feel
safer in cities when they are not isolated from contact with
a larger urban space. The possibility to be seen allows
observation by others who can neutralize or help in
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threatening situations. This principle is related to
Appleton’s principle, the concept of a refuge, where the
wider public sphere functions as an effective refuge from
real and perceived dangers. In this aspect, the ecology of
human behavior and the study of spatial methods as a tool
for preventing criminal and antisocial behavior in a
residential environment are noted, the main goal of which
is to reduce crime, delinquency and vandalism in the
residential environment with the help of an architectural
organization.

Social design is considered as a specific scenario for the
development of a comfortable, environmentally safe urban
environment. A new natural habitat is being created,
smoothly shaping the modern world view and world
perception [5,6,7]. The importance of studying the
influence of the surrounding urban space on people,
regulation of the level of comfortable living by analyzing
the ecological state of the environment and the quality of
buildings being erected is substantiated. The role of culture
as a source of modern environmental education and the
place of environmental education in the culture of modern
society are considered. The perspectives of a cultural
approach to ecological education of youth are formulated
[8]. The interaction of literature and science, as well as
public participation, can contribute to a broader and more
comprehensive understanding of the importance of
environmental literature as a means of raising awareness
about climate [9].

In connection with the tasks of this research in hand, the
analysis of current ecological problems of the largest city
of Kazakhstan — Almaty is held. Everyday observations
and living in this environment allowed to form several
basic problems associated with the ecological state of the
city. For instance, urban streets flooding in period of spring
snow melting in mountain peaks, a heavy rainfall, have
been submitted for studying the states of such irrigation
systems as - Malaya Almatinka, Bolshaya Almatinka river,
irrigation ditches (aryks) flowing in the city. Transport
facilities expansion has become the basic reason of the air
pollution in the city. Active construction of high-rise
residential and public buildings close houses in post-Soviet
period have resulted in researching the insolation of yard
spaces and premises inside of existing buildings.
Considering that the specified parts of residential facilities
of Almaty city comprise the buildings erected in the
post-Soviet period, in this piece of work are analyzed the
quality of emotional comfort of districts. In the city, there
is the trend that the most part of rental housing is accounted
for the facilities erected in 1992 (before the Republic of
Kazakhstan has got its sovereignty). As per information
data, the most part of negative statistics concerned with the
people’s behavior occur in these districts. In this
connection appears the applicability of architectural and
composition solutions for residential facilities erected in
the post-Soviet period.

The natural and climatic features of the Almaty city’s
location have become the main prerequisites for the
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emergence of unique irrigation systems in the city. These
are irrigation ditches, Malaya Almatinka river and the Big
Almaty Canal (hereinafter referred to as the BAC),
irrigation ditches (aryks) that are located parallel to urban
streets. Picturesque mountains are fraught with a
formidable danger of avalanches, mudflows, earthquakes.
In the history of Alma-Ata, geological disasters are known
that occurred on May 28, 1887 and December 22, 1910
(old style), devastating mudflows in 1921, 1956 and 1973,
which significantly influenced the development of
architecture and urban planning. City waterways have
always created a special atmosphere in the metropolis.
Ditches are still unique engineering structures, the
historical identity of the city of Almaty. But, in connection
with transformation of urban spaces, construction of new
facilities and streets led to considerable destruction of the
irrigation ditch system. At the present stage, various
discussions are being held among architects, urban
authorities and public groups about the future life of the
irrigation ditches. Many city residents, representatives of
public groups, architects are of the opinion that irrigation
ditches should be restored while preserving their historical
appearance. The uniqueness of the irrigation systems —
ditches, also lies in the fact that they are the main irrigation
systems for parks, squares, street landscaping in the city of
Almaty. Currently, the city of Almaty, like many modern
cities, is experiencing air pollution. Active measures are
being taken on the part of the city authorities to solve these
problems. For example, measures to reduce the number of
vehicles in the city. This process has found its
manifestation in reconstruction of transport roads with
segregation for public transport and private vehicles.
Closing of some of the road lines and their transformation
to bicycle and pedestrian ones, to some extent, excessive
enthusiasm for the construction of bicycle roads leads to
destruction of green lawns inside many parks and squares.
Nevertheless, the problem of air pollution remains relevant
for the city of Almaty. One of the main reasons is violation
of the irrigation system, which provided the irrigation
function. Currently, the embankment of the BAC Malaya
Almatinka river, which flows through the city, has a good
landscaped area, taking into account the principles of
inclusion and universal design. The architectural and
compositional solutions of the BAC and the irrigation ditch
system are enriched with a large number of small
architectural forms: unique fountains and pools, cast-iron
water intake columns, green fences made of elm. All these
objects are actively involved in shaping the image of the
city and in forming its identity. But, notwithstanding all
above mentioned positive changes, the spaces under
bridges of Malaya Almatinka and BAC remained
non-improved and belong to the space which evokes
negative sensations. The urgency of this problem is
enhanced with that the route of urban residents when
rambling or at running the tracks along the riverside passes
through the space under bridges.

At the present stage, in the cities of Kazakhstan, there is
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a process of active infill development of a large number of
residential buildings and whole new districts. The
relevance of this issue is justified by the need to provide
housing for the growing population in the city of Almaty.
But, in the urban environment, you can see quite a few
negative examples, especially with the point introduction
of new buildings into the existing urban structure. Within
the framework of this study, we will consider an example
of a violation of insolation and videoecology of a newly
built 16-storey and existing 9-storey residential buildings.

At present in Almaty city the significant part of
residential facilities comprise the buildings erected in the
post-Soviet period. Mostly this 5-9-storey panel houses,
the blind ends of 5-9-storey residential buildings do not
find their qualitative application and very often create
unfavorable, to some extent criminally dangerous sections
of the city. According to the latest statistics from
criminology, most crimes committed in the city occur in
areas with blind ends of residential buildings. Large city
squares are occupied by 9-storey panel houses, urban
planning and compositional solutions have a ray-like shape
in three directions. In the center of the ray-like shape, dark
wells are formed to the width of a 9-storey building and to
a height equal to a 9-storey building. It should be noted
that there are narrow pedestrian walkways between these
three 9-storey buildings, which are used by residents of this
area. These areas of the district are not illuminated, not
asphalted and create criminally dangerous areas of the
district, especially at night [10,11,12,13].

Photo by D. A. Amandykova (D.B. Kabylov, 2017)
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2. Methodology

The methodology of this study uses the conceptual
method of constructing a spatial body used in previous
studies conducted at the Academy (hereinafter KazGASA,
Almaty, Kazakhstan). This method has shown
methodological efficiency in the study of the
compositional aspects of the organization of the urban
environment. In the previous study, using a
three-dimensional model of the spatial body of open (void)
spaces, the building density, architectural and
compositional arrangement of residential and public
facilities in the districts of Almaty were determined. The
authors conducted a sociological survey of city residents,
took videos and photographs, carried out field surveys. The
main task was to study the imaginative solution of the
urban environment and the problems that affect the
aesthetic perception of the urban environment. As a result,
the authors put forward a number of proposals for the
creation of a functional classification of roads;

reconstruction of building facades, in some cases the
demolition of dilapidated buildings and the construction of
new types in their place, as well as the transformation of
courtyards and public spaces in accordance with the
concept of ecological design [14] (Figure 1).

Figure 1. An example of using a spatial body of the void space (experimental method)
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The main characteristics of the methodology of this
study 1S building of three-dimensional models of a spatial
body to analyze problems concerned with mudflow danger,
residential houses insolation, air pollution, effect of
surroundings on human expression of negatively emotional
sensations. The principle of building of three-dimensional
models of a spatial body is performed in the following way:
on the selected map of district (city), there are designated
the contours of buildings and borders of void space. The
height of the void space is equal to the height of the
building around which the spatial body is erecting and the
width is limited on the boundary of the studied facility. In
this case, a designer immediately receives information on
high-altitude  correlation of existing context, on
configuration of void space areas. In the three-dimensional
models of a spatial body researchers may designate
negative, unimproved areas of urban environment. As a
result, it is possible to get a unique map requiring
transformations. By result of the map received researchers
conduct on-site studies of areas, perform the photo fixation,
if necessary then they carry out measuring works for
comparative analysis with data of three-dimension model.

Environmental safety analysis uses the concept —
“territoriality”, “natural observability” and “social control”.
Developed by American architect Oscar Newman and
described in the “Protecting space” book. Material
collection and analytical studies also include: field method,
study of internet resources, innovative objects, literature
sources, photo fixation, to sketch and conduct face-to-face
interviews, usage of deductive methodology on
development of reconstruction proposals and strategic
development.

On basis of current problems photo fixation related to
the environmental safety, the district map is analyzed. On
the map, the contour of buildings is designated and
according to the accepted experimental technique for
building of a spatial body of void, the three-dimensional
volumes free of buildings of urban area are determined.
During the spatial body building with red color are marked
the negative areas which do not conform to the
environmental safety criteria, as researchers think. As a
result, the researchers receive a map with volumetric
parameters of negative areas. Further on, to confirm
supposals, the researchers hold the on-site studies in order
to analyze the locality with the help of visual observation,
empirical data, and photo fixation. If necessary, the
measuring works, residents’ opinion poll are performed.
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On basis of the results obtained, the desk job on
transformation of architectural and compositional solutions
for three-dimensional models of negative spaces are held.
Searches for the architectural and compositional solutions
for three-dimensional models may be carried out via
computer programs, modelling or by graphical manual
sketching.

3. Results

3.1. Analysis of Irrigation Systems Breaches

Studies of environmental problems concerned with
natural and climatic conditions are conducted via analysis
of the irrigation systems mentioned above. The length of
Big Almaty Canal is 168 km, of Malaya Almatinka river is
125 km, and total length of irrigation ditch (aryk) network
is 1525 km. Most part of BAC length is located outside of
Almaty city. Along the whole length of BAC and Malaya
Almatinka, more than 100 bridge facilities are located there,
20 of which are located on the territory of Almaty city. Asa
result of on-site observations, it is also revealed that under
Al-Farabi avenue, the works on development and making
comfortable space under the bridge are started. This
process points to the positive dynamics for level increase of
the riverside comfortability. Thus, 19 out of 20 spaces
remain in status of “negative” ones and require the problem
solution. As a result of the study there are obtained the
three-dimensional models of negative space under the
bridge. The three-dimensional configuration of the
three-dimensional models is similar, having the difference
in the height from 10 to 50 cm. The accepted in Almaty
practice of development of the space under the bridge with
the help of small architectural forms, in researchers’
opinion, is positive. Within this work, it is proposed to
implement these practices in all the rest 19 spaces. By
analysis of irrigation ditch (aryk) network, there is also the
map of breaches made. Areas designated as negative ones
require to attract for this work either practicing
architects-designers or students of higher and secondary
educational institutions of this specialization. It is
necessary to organize competitions and include results of
this study in the list of project disciplines subjects (Figure

2).
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Problems of flooding of streets and
disruption of the irrigation system

Study of the district map

/.

The model of a negative area

Building a spatial body of emptiness

The search for compositional solutions to problems using
the transformation of a 3-dimensional model of a negative area.

. :

Proposal for an architectural and compositional solution to the problem of irrigation systems

Figure 2. Analysis of violations of irrigation systems
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3.2. Air Pollution Problems

Within the framework of this study, solving the air
pollution problem is proposed based on two concepts. The
first concept is based on the experience of Superkilen Park
in Copenhagen. The project is based on the concept of
public participation as a driving force in the development
of space design. Another proposal is the Antismog airship,
represented by Kazakhstani architect L. Rakhimzhanova
(Figure 3). The invention of the Antismog sailboat or
airship sprouts from aerodynamics laws. “To understand
the principle of Antismog one has to understand what
causes the unpleasant natural phenomenon. Streams of
warm air meet the cold air layer at around 200-300 meters
above the ground. The cold air does not let the warm
streams through and works as an inversion layer. It not
only hinders smog dispersion, but also serves as a screen
reflecting all the hazardous emissions generated by the city
back to the ground, thus increasing their concentration. The
Antismog airship is called to make a hole in the inversion
layer and provide a surge of fresh air for our lungs,” the
architect explains. The invention’s mechanism is based on

the difference in wind speed in different atmospheric layers:

the speed is greater in the upper layers than in those close to
the ground. The pipe-like construction is capable of
‘sucking out’ the smog and bringing it outside the
inversion layer. However, it is not possible to simply install
a vertical pipe to make things work, because it would be
too bulky and would threaten to suck people in.

Therefore, a self-opening airship was proposed that
would easily go up in the air thanks to inflatable elements
filled with helium: horizontal rings or vertical arcs.
Cone-shape rings have to be gradually filled with helium
starting from the top one. According to the architect, the
aerodynamic pipe could look like a vertical unmanned
airship that would fly above the city. The Antismog airship
can be equipped with additional functions, the author says:
“If we apply titanium dioxide inside the airship, it, together
with natural light, will be able to destroy poisonous
substances.

/

High wind speed )

E—

(—D
Effect of Bernoulli g Effect of Bernoulli

INVERSION LAYER

INVERSION LAYER

Smog Away Effect of
Funnel Extract
Smog / ] \ Smog
\_ Low wind speed J
Figure 3. “Antismog”, architect L. Rakhimzhanova. Illustration from

the site megapolis.kz
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And if this pneumatic device is complemented with a
generator in the upper part of the funnel where the air
stream is most intense because of the sucking effect, it will
be able to generate wind and solar energy. Finally,
Antismog could become a good screen for different signs,
video and laser shows and light effects. And the city,
selling space to advertisers, would recoup the cost of their
installation” [15].

3.3. Analysis of Insolation Breaches in Residential
Buildings

Under the assumptions on insolation breaches in relation
with construction of new high-altitude facilities, several
residential facilities overlooking the picturesque mountains
were analyzed. The residential facilities are located along
Al-Farabi main thoroughfare. In construction of residential
facilities in Almaty, the insolation standards for residential
houses no less than 2,5 and 3 hours are adopted. In
documents of legal regulation of architectural and spatial
urban development, the requirements to population density
in residential districts and micro-districts as well as the
minimal value of spacing between long sides of
multi-apartment buildings are determined. In the case with
3-5-storey buildings, it is no less than 20 m; at 10-16
storeys, it is no less than 48 m, and at 17 storeys and higher
the distance is rising up to 80 m.

In the course of analysis, the insolation breaches were
revealed at infill construction of residential or public
buildings. On basis of horizontal map is obtained the
geometric configuration of negative space the height of
which is equal to the height of 9-storey residential house.
As part of this study, in order to improve insolation in the
premises of a 9-storey residential building, it is proposed
to modernize window openings. Modernization of window
openings can be carried out by changing the angle of
inclination, window openings relative to the plane of the
facade. It is proposed to turn the window openings towards
the west, where the solstice remains most of the time of the
day. Taking into account the existing location of the
9-storey building (almost 90 degrees) to the west, the width
of the window openings can increase to the east. Such a
technique will improve insolation in all apartments, will
not shade adjacent windows, and will also improve the
facade plastics (Figure 4).

Currently, there are no landscaping and small
architectural forms in the territory of the 9-storey building.
The territory of the residential building is fenced with a
metal fence. It is proposed to replace the fence with green
spaces, using the safety principles — visibility of the space.
Ensuring the visibility of the space is achieved by adjusting
the height and distance between green spaces.
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The process of active
construction of high-rise
residential and public buildings

The model of a negative area

Study of the district map

Building a spatial body of emptiness Map of negative areas

Field surveys/terrain analysis

Negative Space map analysis

AR,
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The search for compositional solutions to problems using
the transformation of a 3-dimensional model of a negative area.

— :

Modernization of window
openings to improve the insolation
in a residential building

Figure 4. Analysis of insolation violations in residential buildings

3.4. Analysis of Architectural and Composition
Solutions of Residential Facilities Erected in the

Post-Soviet Period

The obtained results of three-dimensional model of
negative space have a closed triangular and semi-open
“r”-shaped form under 90% having the height equal to 5"
and 9-1-storeyed panel houses. These areas are not

illuminated, not asphalted. But, they have passages with
1,20 cm wide which are actively used by dwellers of these
districts. To improve the comfort conditions in this district,
we propose to make public spaces relevant to principles of
environmental safety. This may be temporary facilities of
art objects, vertical farms, etc (Figure 5). The vertical
farms may grace not only urban residents’ leisure but also
be new workplaces for many dwellers [16,17,18, 19].
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4. Discussion

Historical facts bear evidence that the water from the
ditches was potable. «There were special decrees that
prohibited clogging of those irrigation canals. It was not
allowed to dump garbage and water the cattle. It was
decided that the cattle can be watered only by taking water
in a bucket, for example, and at a distance of one meter
from the irrigation ditch. Almaty residents not only bathed
or washed clothes on the main irrigation ditch, but also
drank water from its irrigation ditches, and organized

picnics on the banks. All processes were given special time.

Strict rules were thought out for the regulation and use of
water for certain needs, especially for watering gardens and
vegetable lots in the evening. Sluice gates were installed
along the irrigation ditches, and specially appointed elders,
mirabs, supervised the water supply. The urban authorities
plan to expand public spaces in the city along the irrigation
ditch system by expanding pedestrian roads. According to
other opinions, there are proposals to partially close the
irrigation ditch network and preserve only a small part of it
in the center of the city as a historical object that forms the
identity of the city. Residents of the city come out against
such proposals; the urban dwellers also show their negative
opinion regarding replacement of irrigation canals with
deaf asbestos pipes. Unfortunately, most of the irrigation
ditch system has now been replaced by pipes» [11]. These
actions are explained by the constant flooding of the streets
during the rain. The successful way for solutions for these
problems may be construction of various architectural
forms. This may be fountains, towers with various
functional purposes. The proposed architectural forms will
not only enrich the figurative solution of urban
environment and solve most of utilitarian issues. As an
example, we may consider Kuwait Towers. This project is
one of laureates of first cycle of Aga Khan Award in the
field of architecture in 1980 which symbolizes Kuwait
modernization. Known because of its form as “Mushroom
towers” are one of the best examples of improvement of the
population quality of life in the city [20]. The history of
construction of the BAC and Malaya Almatinka is
associated with the shortage of irrigation water in the
vicinity of the city. The richest land, capable of feeding
millions of people, regularly suffered from a shortage of
irrigation water. In addition, the absence of in-house water
systems did not allow an increase in the area of irrigated
lands. The numerical growth of the population of the
Almaty region, for the most part lived in rural areas and
were engaged in agriculture. In the absence of new lands in
the countryside, unemployment began to grow; the
exhausted lands yielded less and less crops. That whole
tangle of economic and social problems was solved with
the construction of the BAC and Malaya Almatinka. An
efficient system of collection and accumulation of melt
water from glaciers and their rational use for the needs of
irrigation in agriculture was created. That measure made it
possible to increase the area of irrigated land by two and a

Architectural and Compositional Concepts of Environmentally Safe Urban Arrangement

half times. Forty new state farms were created on the new
lands in the Almaty region, hundreds of thousands of
people got jobs. Orchards, vineyards bloomed on the new
lands, vegetable plantations, melons, wheat and corn fields
spread out.

Taking into account all the available aspects: annual
increase in the population of the city, ethnic diversity,
concentration of large educational facilities in the city,
business structures, etc., it is necessary to develop
conceptual proposals for solving the air pollution problem,
it is proposed to learn from the experience of Superkilen
Park. The experience of Superkilen Park in Copenhagen
was enabling not only as per the air purification but it has
given a pulse on criminality decrease in the city. This type
of participation aims to develop a sense of ownership of the
park among the residents of the area. Many of the
properties offered by residents are related to their home
cities and countries. As a result, trees appeared in the city,
used in the park, are also designed to denote the different
geographic regions and nationalities represented by the
park. For example, the Lebanese Cedar is associated with
Lebanon, the Atlas Cedar is associated with the Atlas
Mountains between Morocco and Algeria, and the
Windmill Palm is associated with eastern China. In
addition, even a dedicated mobile phone app has been
developed to provide more detailed information about
these sites and their history. This park has become one of
the most popular destinations for Copenhagen residents
and visitors [21].

In Almaty, the construction of residential buildings in
the post-Soviet period was carried out according to the
principle of micro-districts or infill construction on free
areas of the city in separate spots. This is how the urban
subdivisions arose, which also used the development of
infrastructure according to the microdistrict principle. In
the center of the urban subdivisions, there were schools,
sports stadiums, kindergartens, administrative buildings,
etc. The distance between residential buildings was 30-50
meters, which ensured an optimal level of insolation and
contributed to the creation of a comfortable space between
buildings. In Almaty, the microdistrict building principle
continues to be largely used when creating new social
districts — for example, in Algabas, Zhas Kanat and many
others that have arisen within the framework of state orders
over the past few years. Residential buildings of a higher
class are built on a block and infill basis.

The nine-storey house is located near the main road with
a mountain panorama from the south. The construction of a
new housing complex with 16-storey buildings has
disturbed the insolation in residential buildings and the
courtyard space of the existing 9-storey building. It is also
possible to note the videoecology violation, instead of a
mountain landscape, residents of a 9-storey building are
forced to look through the windows of a neighboring
residential building. Within the framework of this study, a
conceptual solution to the problems of insolation is
proposed by modernizing the facade of a 9-storey building
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and landscaping.

Within the framework of this study, a conceptual
proposal is offered to eliminate the negative areas of the
city with the introduction of vertical farms. This conceptual
proposal is based on the high demand in Kazakhstan and
around the world for the production of organic agricultural
products. The development of the industry of organic
products is a very important strategic direction responsible
for the growth of the well-being of the people and the
health of the younger generation of our country. One of the
well-known methods in the development of organic
agriculture in urban environments is the use of vertical
farms. The possibility of the cells to be arranged in
different ways and to adapt to any area is of great interest.
Urban farming can become a new market niche, a new
direction of economic growth. Introduction to methods of
involving residents in design and planning activities into
the practice of self-management of residential areas will
create an environment capable of adapting to new and
changing requirements of residents. In the process of
informal planning, people obtain an understanding of
urban space, an interest in real improvement of the
conditions of their environment, including the
development of environmental education, the formation of
traditions in a certain territory [11,12].

Thus, it is possible to realize the idea of human ecology
by providing communication between city dwellers
through architecture, including communication between
neighbors in homes, within blocks, in comfortable
well-manicured courtyards.

5. Conclusions

The theme of interspace, pause, void space occupies a
special place in architectural theory and practice. Quite
traditionally, void space is imagined as a space surrounding
an architectural object, which is taken into account in the
urban planning of territories. Competently organized
squares, green squares and parks, pauses in street
development become part of architectural ensembles. In
modern design and construction practice, in addition to the
necessary infrastructure, the building environment
contains expressive figurative and semantic content:
improvement elements, landscaping, land art. In the article
“Void space is an important building material” the
architect D. Perrault points out the integration role of void
spaces: “... void space ... has become for me the main
building material for creating connections between the
widely differing elements constituting the architecture”
[21]. The technique of building the spatial body of void
proposed in this study is implanted in the training process
in “composition” discipline as experiment.

This study confirms that architects and designers play an
important role in improving the quality of life of urban
dwellers and in creating a comfortable environment.
Architectural and compositional techniques based on
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landscape and natural and climatic features of the
environment are able to generate the identity of the urban
space. The landscape is an indicator reflecting all the
changes that occur in individual elements of the
environment as a result of urban development. Awareness
of these changes by students and practicing design
professionals, involving them in the search for conceptual
ideas, can improve the ecological design of the urban
environment. The concept of the transition to a
climate-resilient city must be studied in all urban settings.
The findings of this study confirm the view of researchers
that socio-ecological modelling can provide guidance in
adjusting the human-land interaction and climate-resilient
city development from the perspective of macro policy [22,
23, 24, 25].

The architectural and compositional principles of
organizing an ecologically safe urban environment can
affect: the ecological state of the environment, buildings,
human ecology. Compositional techniques are based on the
methods of social design, on the scenario of the
development of a comfortable, environmentally safe urban
realm. The architectural and compositional principles of
organizing a safe urban environment are capable of
shaping the modern worldview and world perception of
urban dwellers.

Further research can be focused on the way in which the
work of architects and urbanists can improve people’s lives
in the field of restoration or change of economic, social,
cultural systems using architectural and compositional
techniques.

Acknowledgments

The authors of the article express their deep gratitude to
the reviewers, editors and the management of the journal’s
publishing house.

REFERENCES

[1] Aleksandra Sas - B., «Landscape as a Potential Key
Concept in Urban Environmental Planning: The Case of
Poland», Urban Planning, vol. 6, Issue 3, pp. 295-305,
2021. https:// doi.org/10.17645/up.v6i3.4044.

[2] Jane J. "Death and Life of American Cities" / trans. Leonid
Motylev. - Moscow: New publishing house, 2011. p.460

[3] Oscar N., «Architectural Design for Crime Prevention»,
Institute of Planning and Housing New York University,
1973, p.233

[4] Permyakov M.B., Krasnova T.V., «Architectural and
design approaches to creation of comfortable urban
environment», IOP Conference Series: Materials Science
and Engineering 687, 055062, 2019. doi:10.1088/1757-89
9X/687/5/055062



1046

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Architectural and Compositional Concepts of Environmentally Safe Urban Arrangement

Pomorov S.B., Prokhorov S.A., Shadurin A.V., Prokhorov
N.S., «Architecture and design: innovations in artistic
training in fine disciplines in the design sphere», Vestn.
Volume. state un-ty. Cultural Studies and Art History. No.
42. - P. 204-213., 2021, // http://journals.tsu.ru/culture/&jo
urnal_page=archive&id=2114.

Oksana M., Alla K., Lilia S.,, Olga I, Olga K,
«Humanization of the urban environment for children (on
example of the residential yards in city of Vladivostok)»,
IOP Conf. Series: Materials Science and Engineering 890
012001 doi:10.1088/1757-899X/890/1/012001

Amandykova, D., Nauryzbayeva, A., Shalbayev, A.,
Kozbagarova, N., Nigmetova, A., «Trends in research on
the organization of an inclusive education environment»,
Prensa Medica Argentina, vol. 105, Iss.9, pp. 556 — 562,
2019.
https://www.scopus.com/record/display.uri?eid=2-s2.0-85
077552605&origin=resultslist.

Zahlebnyj AN, Dzjatkovskaja  E.N. (2012),
«Culturological Approach to Modern Ecological
Formation», Electronic periodical scientific publication
“Bulletin of the International Academy of Sciences. Russian
section”, no. 1, pp. 39-43, 2012. http://www.heraldrsias.ru/
download/articles/08_Zahlebnyj_1.pdf.

Craig A. Meyer, «Taking Lessons from Silent Spring:
Using Environmental Literature for Climate Change»,
Literature, no.1, pp. 2-13. 2021. https://doi.org/10.3390/lit
erature1010002

Olga S., Yelena K., Rahima C., Sara S., Elmira T,
«Influence of Modern Processes of Life to The Architecture
and Environmental Problems of Urbanization-Cities of
Kazakhstan» IOP Conference Series: Materials Science
and Engineering 901, 012025, 2020., doi:10.1088/1757-89
9X/901/1/012025

Isas M., Essays on the history of
https://vernoye-almaty.kz/aport/zhetysu.shtml
November, 2007)

Almaty,
(accessed

Proskurin V., «Phenomenon of nature» // Essays on the
history of Almaty. https://vernoye-almaty.kz/az/y2.shtml,
(accessed November, 1996)

Galimzhanova A., Glaudinova M., Truspekova Kh.,
Galimzhanov S., «ldentity in the Modern Architecture of
Kazakhstani Mosques: ljtihad Principle», “International
Journal of Engineering Research and Technology™, vol.13,
no. 5, pp. 923-928. 2020. http://www.irphouse.com

Daulet K., Murataly M., Kambarbek K., Dina A., Inna O.,
Gulnar

M., Tatyana G., Alexandr B., «Compositional aspects of
Urban environment organization», Man In India, 97 (4):
pp. 281-297, 2017. https://www.serialsjournals.com/abstra
Ct/23367_ch_24 f - statya 1 dina_tr_2.pdf.

Kosenov A., «The architect invented an airship to clear

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Almaty from smog», https://tengrinews.kz/kazakhstan_ne
ws/arhitektor-izobrela-dirijabl-dlya-ochistki-almatyi-ot-sm
0ga-220759/ (accessed September 24, 2012).

Zhaina T., Murataly M., Kambarbek K., Gulnar M., «Roles
of public ethnocultural spaces in Kazakhstan», Astra
Salvensis, 6(1), pp. 761-774. 2018.,
https://astrasalvensis.eu/blog/mdocs-posts/54-murataly-mo
ldabekov-aida-d-tolegenova-kambarbek-koshenov-zhaina-t
olegen-gulnar-mugzhanova-roles-of-public-ethnocultural-s
paces-in-kazakhstan/.

Don L., Ken T., «Integrating public safety and use into
planning urban greenways», Landscape and Urban
Planning, no 33, pp. 391-400, 1995. DOI: 10.1016 /
0169-2046 (94) 02030-J

Zhaina T., Moldir N., Saltanat M., Gulshat M., Aigul I.,
Ardak N., Yuriy P. «Agricultural Product Safety: Vertical
Farm Project Concept», Turkish Journal of Computer and
Mathematics Education vol.12 no.11, pp. 947-950, 2021.
https://turcomat.org/index.php/turkbilmat/article/view/598
4.

Abdrassilova G.S., «The agro-industrial sector as a
perspective direction for the development of Kazakhstan
architecture: An educational aspect», Global Journal of
Engineering Education, vol.18 no.3, pp. 83-86, 2016.
http://www.wiete.com.au/journals/GJEE/Publish/vol18no3
/07-Abdrassilova-G.pdf

Mohammad al-Assad, «Improvement of quality of city life»,
Materials of open online courses on the basis of the
FutureLearn platform, 2020. https://www.futurelearn.com/
courses/enhancing-the-quality-of-urban-life/4/expired.

Dutsev M.V., «The concept of artistic integration in the
latest architecture», thesis for the degree of Doctor of
Avrchitecture — Theory and history of architecture 05.23.20,
restoration and reconstruction of historical and architectural
heritage, Nizhny Novgorod, 2014, pp. 1-200

Kukina I.V., Chui Ya.V., Gorsha A.A., «Key aspects of the,
formation of open public spaces in residential areas», vol. 9,
no. 4, pp. 132-139, 2019. doi: https://doi.org/10.17673/Ve
stnik.2019.04.19

Rastyapina O.A. and N.V. Korosteleva, Urban Safety
Development Methods, Procedia Engineering, 150 pp.
2042 — 2048, 2016, doi: 10.1016 / j.proeng.2016.07.292

Bakhytzhan S., Nessipbek 1., Yuriy P., Saltanat M.,
Alexandra K., Viktor T., Dina A., «Compositional Features
of Ethnic Interior Design», Astra Salvensis — vol. VI, no. 12,
pp. 569-580, 2018)https://astrasalvensis.eu/2018-2/#.

Dinara Y., Aizhan A., Gulnara A., «Reflection of Social
Conflict of Kazakhstan of the 90s of the 20th Century by
Visualizing Spatial Models in the Film Directed by Darezen
Omirbaev», Rupkatha Journal on Interdisciplinary Studies
in  Humanities, vol. 12, No.l, pp.1-11 2020. doi:
https://dx.doi.org/10.21659/rupkatha.v12n2.19



	1. Introduction
	3. Results
	4. Discussion
	5. Conclusions
	Acknowledgments
	REFERENCES



