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Abstract: Modern strategies for creating an environmentally safe urban environment in the context of systemic changes 

and sustainable development are considered. Innovative approaches to the organization of a safe urban space 

are identified, precedents of their application in theoretical developments and design and experimental design 

are given. The following methods of sustainability are defined in the formation of a safe urban space by 

minimizing negative impacts and creating a comfortable and healthy environment: Ecological methods of 

"healing" the over-compacted urban spatial environment (Solving the problem of ecological distribution and 

use of resources; Integration of genetically modified objects into urban space; Restoration of habitat in the 

sinking coastal areas of the city); Alternative possibilities of location in urban space (Organization of a 

resource for the development of a parallel city space; Self-regulating system for the formation of an alternative 

urban landscape); Minimization of negative impacts on urban facilities with a high risk of proximity to man-

made sources of danger (Transformation of "risky" transport networks into an ecological complex; 

Regenerative vertical object as a link between existing and developing urban areas). The presented examples 

illustrating the principles of the formation of a safe urban environment can be used for implementation in 

theoretical and practical developments in the context of the problem under consideration, as well as for 

conducting and compiling the structure of further research. 

1 INTRODUCTION 

Cities play a dominant role in global consumption, 

production and pollution of the environment. In a 

modern metropolis, existing living conditions can 

create the following complication of the situation: 

high-density urban environment, inconvenient 

situation in the city and being in the historical zone of 

the city. As a result of extensive human activity, the 

conditions for the safe use of urban areas are 

deteriorating (Porfiriev, Dmitriev, ladimirova, 

Tsygankova, 2017). The desire to get the maximum 

output in the shortest possible time entails 

miscalculations in political and economic decisions, 

design errors and often violations of techno genic 

regulations. Poor qualities of architectural and 

planning solutions and of energy efficiency of 
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buildings are one of the key social challenges in urban 

development (Cirella, Russo, Benassi, Czermański, 

Goncharuk, Oniszczuk-Jastrzabek, 2021).  

The new strategy of urban development, taking 

into account global risks, should provide for the 

occurrence of possible natural and man-made 

hazards, as well as the development of an enlarged 

scheme of engineering protection of the city at the 

stage of drawing up the general plan of the city. The 

transition to such a strategy will significantly improve 

the quality and efficiency of the engineering 

protection scheme, reduce the citywide costs of its 

creation. This will require creating a mechanism for 

early cost planning, taking into account measures to 

reduce natural risks and the use of digital 

technologies (Kurcheeva, Bakaev, Klochkov, 2020).  

Existing and under construction cities should 

provide comfortable and safe living for people. Eco-



oriented urban planning is impossible without 

measures for the engineering protections of territories 

aimed at reducing natural risks and ensuring the 

safety of the population. In addition to natural and 

global man-made situations, there are also critical 

situations related to human life in society (Osipov, 

2003). In the field of research under consideration, 

conceptual proposals that do not fall under the 

established design stereotypes and under the general 

architectural typology are increasingly appearing. 

Objects of this kind are intended for use only in a 

given area with certain environmental characteristics 

and have unique architectural solutions. 

In this situation, the modern strategy of 

environmental safety of life becomes relevant, having 

several directions (politics, environment, economy, 

food, human health, safety of an individual and the 

entire population) and directly correlating with the 

concept of sustainable development. Therefore, 

today, due to the lack of absolute protection and 

reliability in conditions of environmental danger, 

architecture is becoming more of a science than the 

art of creating a comfortable and healthy environment 

(Travush, 2006). 

Consideration of new concepts in theoretical 

research and design and experimental developments 

that take into account the causes of the manifestation 

of dangerous factors in order to develop a strategy for 

an environmentally safe urban environment in the 

context of systemic changes and sustainable 

development becomes relevant. In this study, this 

approach to solving this problem allowed us to 

identify some sustainable techniques for minimizing 

negative impacts on the urban environment. 

2 MANUSCRIPT PREPARATION 

2.1 Ecological techniques of "healing" 
the over-compacted urban spatial 
environment 

The concepts of urban metabolism as a tool for 

analyzing approaches to sustainable urban 

development in harmony with nature appeared after 

the release of resonant works of the last century. At 

that time, concerns are expressed about 

environmental degradation, resource depletion, 

erroneous principles of urban planning and 

development, as well as humanity's entry into the path 

of unstable development. Currently, there is an urgent 

need to develop methods for solving of this even more 

urgent problems (Belash, 2019). 

Despite the progressive trend of adaptation to the 

techno genic urbanized environment, the practice of 

architectural design does not yet have a methodology 

for integrated consideration of the environmental 

situation and solves only particular problems in this 

direction. The environmental safety of large cities 

depends on the strategy in the field of energy 

production, as well as in its consumption. The 

increase in the reliability and safety of the city is due 

to the technological improvement of energy 

production and delivery facilities, as well as the 

creation of environmentally friendly energy supply 

systems (Ablyazov, 2022). 

2.1.1 Solving the problem of ecological 
distribution and use of resources 

The study of the strategy of sustainable development 

of society in the context of the problem of justice 

requires a rethinking of fundamental social values and 

the need for people to form a new worldview. This 

will contribute to ensuring harmony between man and 

nature, a more fulfilling life for people, the 

preservation of humanity and the biosphere.  In this 

regard, the concept of sustainable development is 

proposed as one of the most important conditions for 

the historical progress of society. This will allow the 

implementation of the principle of social justice based 

on the security of man and society in the context of 

modern social realities (Ismailov, 2022).  

With the continuous expansion of urban scales 

and an increase in population, "urban diseases" 

appeared in large megacities. In this regard, the 

concept of "City Healer Skyscraper" (authors Wang 

Changsi, Guo Fang, SiYuan Zhang) 2022 (China) is 

proposed, which focuses on the problem of urban 

ecological distribution and use. An organic 

combination of ecology techniques and comfortable 

living conditions of a city dweller forms a self-

sufficient urban ecological system capable of fully 

using clean natural energy for the implementation of 

residential, office, commercial and transport 

activities. 

The Healer city skyscraper was originally 

designed as a whole, based on the needs of residents, 

and is divided into two main functional systems - 

commercial and residential. Each of the two systems 

is designed separately based mono blocks, but they all 

obey the same rules: all mono blocks are logically 

formed into an optimal three-dimensional spatial 

position depending on the parametric program. When 

the two systems are stabilized, at the request of the 

inhabitants, a structural reorganization is carried out 

to form a new complete system. 



The mono blocks in the two systems are supported 

by a large common structural column, the inner part 

of which expanded into a cantilever structure in the 

form of a petal. It holds the mono blocks, and partially 

connects to the outer shell to realize the integration of 

the structure. To ensure a comfortable life for the 

inhabitants, the project provides other office 

premises, places for public events, as well as for 

entertainment and recreation (Changsi, Fang, Zhang, 

2022). 

2.1.2 Integration of genetically modified 
objects into urban space 

To solve a number of important environmental and 

urban problems, the concept of "Living Skyscraper 

For New York City" is proposed (authors Lesyuk A., 

Kogut M., Shkolyar S., Ivashchuk E., Duda N., 

Shkolnik M., Kitsyuk O., Goncharenko A.) 2021 

(Ukraine) as a "living skyscraper" for this city. 

According to the authors, the integration of 

genetically modified trees into the architecture at the 

stage of their growth and development will restore the 

balance between high-tech megacities and the 

resources of the Earth, which are gradually being 

depleted. 

The skyscraper is designed in the form of a 

growing tree as a separate living organism with its 

root system, irrigation, care and development 

mechanisms focused on its adaptation to use in urban 

space. A group of unique fast-growing and tall 

deciduous trees is used, which are planted in groups 

in specially prepared soil and fill a unique 

architectural volume in the process of their growth. It 

is assumed that the growth of the circumference of the 

trunk of plants will gradually increase the strength of 

the wooden structure and improve its self-supporting 

properties of the system. 

In the process of development, the branches of 

neighboring trees will be grafted at different levels 

and form a network structure of "hybrid trees" that 

will form the structure of a "living" skyscraper. As it 

grows, such a skyscraper can connect with 

neighboring buildings and form green overhanging 

communications over the block. The functional 

purpose of skyscrapers may vary depending on the 

needs of residents. A skyscraper in the center of New 

York will serve as an observation tower with its flora 

and fauna, as well as an ecological connection of 

office buildings with a green recreation center 

(Lesyuk, Kogut, Shkolya, Ivashchuk, Duda, 

Shkolnik, Kitsyuk, Goncharenko, 2021).  

 

2.1.3 Restoration of habitat in the sinking 
coastal areas of the city 

In many parts of the world, the sinking of the earth 

has become inevitable, caused mainly by an increase 

in the sea water level, which is aggravated by the 

simultaneous decrease in the groundwater level. The 

sinking of the land causes a shortage of land, which 

causes residents of coastal areas around the world to 

lose their homes. The rapid rate of sinking is also 

associated with excessive intake of groundwater for 

drinking and everyday hygiene purposes by citizens. 

Thus, the main problem is to create a buffer that acts 

as a vessel to provide drinking water to the remaining 

residents on land. 

The project "FUNG(S)I: The Vanguard of Habitat 

Restoration" (authors Lesyuk A., Kogut M., Shkolyar 

S., Ivashchuk E., Duda N., Shkolnik M., Kitsyuk O., 

Goncharenko A.) 2021 (Indonesia) allows solving 

this problem using two approaches. Firstly, the 

flooded zone provides water supply to the residents 

of the city by filtering seawater through a system 

using coal, freeing it from almost all dissolved salts 

in the waste stream. Secondly, the floating zone 

provide housing for citizens who have lost their 

homes by creating a new living "soil" to support the 

population in a restored habitat in the future. 

The flooded and floating zones are connected to 

each other, creating a platform for the inhabitants. 

This project uses a modular configuration that allows 

you to build an object in any part of the world. The 

constructive structure is used here, which organically 

divides the space into smaller spaces and creates a 

natural pattern on the facade of the building. In 

addition, it saves more space in the building itself, and 

also contributes to energy conservation, as it gets 

natural light into the building (Tanihaha, Aditya, 

Hamijoyo, Larasati, Januar, Kahun, Jessica, Linoh, 

Augusta, Christian, Daud, 2022). 

 

2.2 Alternative possibilities of location 
in urban space 

2.2.1 Organization of a resource for the 
mastering of the parallel space of the 
city 

In densely populated areas where huge skyscrapers 

are located, while saving land, high demands are 

placed on the environment.  For the whole city, the 

density of high-rise buildings can not only cause 

inconvenience to people's lives, but also makes 



people feel depressed, which does not contribute to 

their physical and mental health. 

To solve problems such as the narrow space of the 

city, traffic jams, etc., in the concept of "Parallel 

Manhattan" (authors Jiyun Dong, Jiangchen Mou, 

Xiping Han, Xinyu Liu) 2017 (China) it is being 

modernized by dividing the urban space into two 

independent parallel levels. The new urban space is 

created at a level of 120 m above the ground parallel 

to the main one, which is equipped with a variety of 

functions and forms to fulfill various needs and 

provide users with many options. 

Taking into account the illumination of the lower 

space of the city, the authors choose glass as the main 

building material because of its reflective and 

transparent properties. As for the visual and spatial 

principles, the existing buildings will not be shaded, 

and with the pulsating light and the movement of 

people, the entire space be endowed with the 

dynamics of perception. The proposed parallel space, 

according to the authors, is of great importance for the 

creation of urban space of a new order (Dong, Mou, 

Han, Liu, 2017). 

 

2.2.2 Self-regulating system of alternative 
urban landscape formation 

The analysis of the city and further study of cultural, 

social and economic issues revealed the most 

common and urgent problems of concern to the 

population. One of the perspectving studies has 

shown that a huge increase in the number of 

inhabitants will require the creation of a vertical 

development of the living space in relation to the 

existing one.  The "porosity of the territory" can be 

stated as an alternative, from the point of view of the 

concept of claustrophobia. This is due to the existing 

situation of endless city walls, the lack of green areas 

and the presence of polluted air, excessive use of 

electricity to maintain the level of illumination, the 

presence of crowded pedestrian alleys and streets 

(Saprykina, 2021).  

The idea of the concept "A new grid city floating 

above existing cities" (authors Sergey Pogorelov, 

Sergey Kuratski, Andrey Mikhalenko, Anastasia 

Neumiarzhytskaya, Dmitry Kiselyov) 2016 (Belarus) 

solves the problems of the present and the past, acting 

as an independent space consisting of many quarters. 

The grid structure provides space for buildings, green 

areas and its own transport network. Flexible and 

open to everyone, the structural grid offers variability 

in the zoning of spaces on the surface, depending on 

the typology and model of the city. The system allows 

you to balance the structure of the environment 

created and polluted by the lower city, thanks to its 

self-regulating and intelligent systems. 

The purpose of the alternative landscape is to 

provide people with a "living" sustainable city with a 

diverse and complex life, where recreational and 

social activities are mixed with transit zones. For 

efficient use of space, it was decided to combine 

green and residential spaces included in the 

structures, which contributes to the effective growth 

of trees and their saturation with sun and rain. 

The ecological qualities of an alternative city are 

increasing thanks to new technologies and software 

systems, which leads to the solution of several urban 

problems, such as the lack of light on dark streets. 

Communication between the zones and local 

buildings is carried out on suspended railway routes 

and stations. This also applies to transportation 

between the two cities at different levels (Pogorelov, 

Kuratski, Mikhalenko, Neumiarzhytskaya, Kiselev, 

2016). 

2.3 Minimization of negative impacts 
on urban facilities with a high risk 
of proximity to man-made sources 
of danger 

2.3.1 Transformation of "risky" transport 
networks into an ecological complex 

With economic development and population growth, 

the urban transport system can no longer meet the 

needs of the city due to the highest level of urban 

congestion. In this regard, there is a need to create a 

new model of space organization to solve this 

problem (Baitenov, 2020). 

The Project «Urban Shunting System» (authors 

Yi Liu, Bei Zhao Wang, Hao Zhang, Hui Gao, Zong 

Yang, Shilin Ivan) 2022 (China) distributes several 

transport hubs in the busy city squares of the city. The 

"urban shunting" system includes a city cable car 

stretching in thry directions, a three-dimensional 

green landscape and a number of residential and 

commercial facilities that enrich the shopping system 

of the center and provide citizens with a comfortable 

urban life. 

The projected transport hub is located in the 

geographical center of the city, around which the 

roads diverged, which is the main design ax of the 

transport center. These three main axes converge 

together and serve not only as transport routes, but 

also for high-rise green parks that divide the 

surrounding area to the top of the transport center. A 

large number of residential units are located across 



the entire surface of the transport center, providing 

convenient and reliable housing for citizens (Liu, 

Wang, Zhang, Gao, Yang, Wang, 2022). 

2.3.2 Regenerative vertical object as a link 
between existing and developing urban 
areas 

The problem of preserving the existing urban area 

during its reconstruction, if possible without 

demolition and with a minimum amount of new 

construction, allows for a comprehensive 

improvement of its quality. This problem is faced in 

many countries of the world in connection with the 

changes taking place in cities to improve living 

conditions and regenerate existing and developing 

areas (Ptichnikova, 2020). 

The proposed new high-rise tower "Regenerative 

Highrise" (authors Tomas Stokke, Shonn Mills) aims 

to use large-scale urban development as a means to 

regenerate or improve urban areas. Located in a place 

with unique potential, where the metro meets the river 

and the adjacent embankment, the regenerative high-

rise becomes a vertical link between existing and 

developing transport networks.  

The proposed tower is based on a regenerative 

design, which provides future flexibility for its 

changes. The superstructure, consisting of three-story 

high structural decks, allows it to be reprogrammed 

over time the use of a regenerative high rise can be 

easily changed: from an office to a hotel, from a 

residential building to an industrial or entertainment 

facility. The key objective of its engineering systems 

is to manage carbon emissions throughout the life 

cycle. The main structural frame is conceived as a 

wood-composite structure, which uses the advantages 

of eco-friendly precast concrete, recycled steel and 

wood (Stokke, Mills, 2022). 

3 RESULTS 

Thus, the use of environmental techniques in shaping 

the urban environment in the context of systemic 

changes and sustainable development creates a new 

approach to preventing, eliminating and mitigating 

damage to humans and nature. The environmental 

safety of large cities, the diapason of which has 

recently expanded significantly, depends on the 

strategy of efficient energy production, as well as in 

the field of its consumption. The increase in the 

reliability and safety of the city is due to the 

technological improvement of energy production and 

delivery facilities, as well as the creation of 

environmentally friendly energy supply systems. 

The problem of forming strategies for a safe urban 

space in conditions of environmental danger is 

reflected in the work of many architects and 

specialists who develop innovative techniques and 

approaches to its creation. Specific design solutions 

and numerous theoretical developments carried out 

within the framework of this concept are proposed. 

The conducted research examines some issues of such 

a complex phenomenon in architecture as ensuring 

the environmental safety of the urban environment 

using modern progressive technologies. 

The presented examples illustrating the principles 

of the formation of a safe urban environment can be 

used for implementation in theoretical and practical 

developments in the context of the problem under 

consideration, as well as for conducting and 

compiling the structure of further research. 

4 CONCLUSIONS 

As a result of the conducted research, the strategies of 

an environmentally safe urban environment in the 

context of systemic changes and sustainable 

development are defined, set out in the following 

directions discussed in the article: 

1. Ecological techniques of "healing" the over-

compacted urban spatial environment: 

• Solving the problem of ecological distribution 

and use of resources. The process of formation of an 

organic combination of environmental techniques 

and living conditions of an urban dweller is 

considered. A self-sufficient urban ecological system 

is proposed, capable of fully using clean natural 

energy for the implementation of residential, office, 

commercial and communication activities. The urban 

structure was originally designed as a whole, based 

on the needs of residents, and the spatial arrangement 

of its constituent elements is carried out using a 

parametric program. 

• Integration of genetically modified objects into 

urban space. The concept of using a group of unique 

fast-growing and tall deciduous trees is proposed, 

which are planted in groups in specially prepared soil 

and fill a unique architectural volume in the process 

of their growth. According to the authors, such a 

technique will restore the balance between high-tech 

megacities and the resources of the Earth, which are 

gradually being depleted. 

• Restoration of habitat in the sinking coastal areas 

of the city. The solution to this problem is proposed 

by providing of water supply to residents of the 



flooded area by filtering seawater Water purification 

takes place through a system using coal, freeing it 

from almost all dissolved salts in the waste stream. 

The created floating zone provide housing for citizens 

who have lost their homes by creating a new living 

"soil" to support the population in the restored habitat 

in the future. 

2.  Alternative possibilities of location in urban 

space: 

• Organization of a resource for the mastering of 

the parallel space of the city.   

A concept is proposed that allows solving the 

problems of high-density megalopolis development 

by modernizing it and dividing the urban space into 

two independent ones, forming a second space above 

the ground parallel to the main one. Such a technique, 

according to the authors, is of great importance for 

creating the urban space of new order. This makes it 

possible to eliminate not only inconveniences for 

people's lives, but also makes them not feel 

depressed, which contributes to people's physical and 

mental health. 

• Self-regulating system of alternative urban 

landscape formation. The article deals with an urban 

problem associated with a huge increase in the 

number of residents, requiring the creation of a 

vertical development of an independent living space 

consisting of a network of many blocks raised above 

the ground. The structural grid floating above existing 

cities offers variability in the zoning of spaces on this 

the surface, depending on the typology and model of 

the city due to its self-regulating and intelligent 

systems. 

3. Minimization of negative impacts on urban 

facilities with a high risk of proximity to man-made 

sources of danger: 

• Transformation of "risky" transport networks 

into an ecological complex. A system of "urban 

shunting" of transport centers is proposed, which 

includes a city cable car stretching in all directions, a 

three-dimensional green landscape and a number of 

residential and commercial facilities. The created 

ecological complex forms high-rise green park that 

divide the surrounding area over the entire surface of 

the transport center, where convenient and reliable 

housing for citizens is located. 

• Regenerative vertical object as a link between 

existing and developing urban areas. The concept of 

using large-scale urban development as a means to 

restore or improve urban areas is considered. The 

proposed vertical binding object uses a regenerative 

design at its core, providing its future flexibility for 

changes. This allows it to be reprogrammed over 

time: from an office to a hotel, from a residential 

building to a production or entertainment facility. The 

use of engineering systems of the tower is aimed at 

solving the problem of waste disposal, as well as at 

managing carbon emissions throughout the entire life 

cycle of the facility. 
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