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Abstract 
This article investigated the regularities of the transformation of the modern city environment. It considered the periods 
of planned construction activities, strict compliance with building standards, spontaneous adaptation during the periods 
of recession in the rate of development, as well as the consequences of the introduction of private initiatives in the 
process of renovation. The methodology of the article employed the theoretical vehicles of urban morphology, modeling 
and open databases. Within this article, the structure of the city is understood as a result of the interaction of natural 
and anthropogenic components. 
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Introduction 
In the last decade, Russia sees a gradual transition from construction on new territories to reconstruction, 
redevelopment and improvement of performance of the already built-up areas. Comprehension of urban 
development practice is inseparable from the morphological analysis of the city. Association of a territory 
with a place of residence, unique, comfortable, the only place on earth becomes more crucial. At the same 
time, increasing pace of construction and requirements of rationality of land use leads to deformation of 
human environment.    
Architectural and urban planning activities of the last decade are focused not on individual objects, but rather 
on creating the living environment for city residents. Living environment is a multidimensional concept, not 
covered by the framework of any discipline, scientific field, industry or particular occupation. Urban 
morphology came closest to the study of the emergence of human environments and factual description of 
their development patterns.  

Background 
The study of the structure of Krasnoyarsk was based on definitions in urban morphology: analysis of the 
dynamics of cycles of land tenue, land use, “market concretion” within the existing planning areas, 
determination of fixation lines that restrain the development of the city and its structural parts. As well as 
the distributions of building density by individual morphological elements (Oliveira, 2016). As it has been 
proved in the studies of urban morphology, each of the unique fragments of the city could be identified as a 
specific landscape unit with a unique history of formation, but close and in interrelation with other 
morphological units of the city (Conzen, 1960). What, in general, can lead to a more accurate formulation of 
urban development strategies and сonflict-free preservation and development of the uniqueness of each of 
the landscape unit. The fringe belt or Stadtrandzone was first identified by Louis during the investigation into 
the plan of Berlin (Louis, 1936). The conception was developed more deeply by Conzen in 1960 in the study 
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of the development plan of Alnwick, then on the example of Scotland’s major cities by Whitehand 
(Whitehand, 1988, 2001). And it is developed in the studies of cities in Turkey, China, etc.  (Barke,1976, 1990; 
Ünlü T., 2013, Whitehand, J. W. R. and Gu, K. 2017).  

Background subsection 
Searching and adopting fundamentals in natural science, biology, geography, applied landscape geography 
became “relative” to urban design and planning fields. At present town-builders understand landscape as a 
spatial unit, which is an integral combination of material and spatial town environment. This circle of 
questions was worked up primary in Central Scientific Institute for City Planning and Urban Design, Moscow 
State University and others at the end of 1970-th – 1980-th in works of V. V. Vladimirov, V. I. Gutsalenko, B. 
A. Portnov, A. G. Isachenko, I. Ya. Kontorovich, I.V. Kukina, others (Kukina, 2006).   
The regularities of the development of elementary planning units as a conseguence of the embodiment of 
urban concepts of the middle of the twentieth century are investigated. The accumulation of qualities is 
ascertained akin to a medieval city, such as for sample “market concretion” were proven in the series of 
works (Kukina I.V. and Fedchenko I.G. 2016, 2019). The transformations of the structure of the cities under 
the pressure of social processes, the democratization of urban planning, the participation of civil society are 
being analyzed (Ptichnikova G.A. and Antyufeev A.V. (2014). The regularities of the development of the lower 
tier of the living environment have been established depending on changes in land tenure and use (Kamalova, 
2021)  
Lipovka A., Fedchenko I. analyzed morphological methods and possibility to use Open database for those 
purposes (Lipovka A.Yu., 2014) 
 
Methodology 
The development of the Krasnoyarsk city structure is investigated using consecutive mapping of the 
structural elements of the plan based on factual and historical materials. Under examination is the street and 
road network, land plots and the configuration of the built-up area in correlation with the features of the city 
landscape. Analysis of their development dynamics involves the establishment of cycles of land ownership, 
land use, accretion, market establishing, determining the fixation lines that constrain the development of the 
city, density of development. The methodology of the study of Krasnoyarsk consisted in determining the 
morphotypes. The research involved GIS-tools for working with geo-referenced data. It also employed geo-
analytical visualization of "functional flows" to analyze functional density of morphotypes saturation with 
small and medium business objects. Further, the work applied the method of spatial syntax analysis to assess 
pedestrian accessibility and visual connectivity. The resulting calculation estimates are produced through 
exploratory data analysis. Exploratory Data Analysis (EDA). A concept introduced by mathematician John 
Tukey, who formulated the goals of such analysis as follows: maximum "penetration" into data, identification 
of basic structures, selection of the most important variables, detection of outliers and anomalies, testing of 
basic hypotheses, development of initial models. 
 

The development of the planning structure of Krasnoyarsk. 
In the early XXI century in Krasnoyarsk, rates of housing construction and density increase which leads to 
morphological transformations (Ptichnikova G.A. 2020) Changes in socio-cultural (social, economic, political, 
etc.) and functional processes lead to an expansion of the typology of residential development, open public 
spaces, modification of land use of adjacent territories, both residential and public. In general, there is a 
consistent change in the volume and planning characteristics both in the existing development and in the 
newly adopted design solutions.   
It becomes important to study the ongoing transformations in the existing microdistricts because they occupy 
up to a third of the territories in Russian cities. Equally paramount is a study of characteristics of new 
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residential development morphotypes. The existing microdistricts have been an environment for testing the 
concepts of the enlarged quarter and microdistrict and they accumulated changes in the layout, form, 
development and archetypes. There have been major changes in the functioning and land use of the areas 
due to the change in the use of the first floors of buildings. Those changes were caused by the pressure 
applied by the growth of small and medium-sized businesses and the diversification of the economy. 
The comparison of the plans of residential units allows to trace the nature of the pattern corresponding to a 
certain period of development and terrain conditions. Fixation of the periods of mass housing construction 
in Krasnoyarsk lets one distinguish 189 residential planning units by the predominant date of construction of 
houses within their boundaries, street and road network. Calculation and exploratory analysis of these 
planning units shows significant transformation of residential areas over time (Fig. 1).  
  

 
Fig. 1. The map of morphological periods of development of residential planning units in Krasnoyarsk 

(Lipovka A.Yu., Fedchenko I.G.) 
 
Broadly, the housing units can be divided into four periods, each of which is characterized by a different 
morphotype (Fig. 2): 

- I "Row Development".  
- II "Free Standing Development".  
- III "Mixed Development".  
- IV "Homogeneous Development".  
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Fig. 2. Morphotypes of residential arears in the city of Krasnoyarsk (Lipovka A.Yu., Fedchenko I.G.) 

 
The study of volumetric and spatial indicators showed that the volume of housing dominates in the modern 
type of development characteristic for period IV. It occupies 16% of the inhabited areas of the city, while the 
five-story buildings occupy a larger territory - 43%. In a similar relationship are indicators of population 
density of the studied types of development. At the same time, one should note a sharp increase in the 
number of storeys of residential buildings. It can be argued that the volume of total residential area increases 
with the preservation of the development footprint. This becomes evident when one compares the rates of 
growth of the total residential area over time and the indicators of the development area and commissioned 
residential buildings. The density of residential development increases with a decrease in the Ground Space 
Index (GSI) due to an increase in the number of stories evident by comparing GSI, Floor Area Ratio (FAR) and 
the average number of stories of houses in microdistricts. Population density increases in proportion to the 
increase in the number of stories and FAR. This can be seen by comparing population density, FAR and the 
average number of stories of houses in microdistricts;  
The average area of apartments increases with a modest increase in the number of apartments. This is 
evident by comparing data on the number and area of apartments. An increase in the share of non-residential 
space in a residential building happens along with an increase in the total area of residential buildings. This 
is noted by comparing the ratio of residential space utilization and total residential space; a decrease in the 
share of residential space in a residential building. This is observed when comparing data on total, residential 
and non-residential areas of buildings. An increase in variety of archetypes of residential development – 
observed when comparing data on standard series and housing build by individual design. (Fig. 3).  
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Fig. 3. Calculation and graphic conclusions of regularities of the residential planning units development 
relative to the periods of their construction (Lipovka A.Yu., Fedchenko I.G.) 

 
There is an increase in FAR due to an increase in the number of stories and urban densification. At the same 
time, the plan of residential planning units is flexible. The structure of morphotypes consists of constant and 
naturally evolving components. The group of constant components includes residential groups of different 
archetypes, kindergartens and schools, planned boundaries of the area, the system of pedestrian routes and 
recreational spaces. The group of naturally evolving components is formed by small and medium-sized 
businesses, including those on the ground floor of residential buildings and spontaneously organized public 
spaces. 
Considering the "adjoining" level, one needs to note individual land surveying for each individual building 
with adjoining plot, which does not involve the allocation of plots for recreational and economic activities. 
The examination of microdistricts built before the introduction of the Land Code of Russian Federation (2001) 
revealed fragmented, independent of the neighboring areas definition of cadastral boundaries. To date, 
there remain undeveloped internal "corridors" of pedestrian and transport flows of spontaneous economic 
and household nature: the device of cellars, garage boxes and private garden plots. (Fig. 4) The main reasons 
for the exclusion of such areas from the cadastral division are fragments of land with an active relief gradient, 
advance occupation of the territory by residents for their economic activities, narrow areas between the 
fences of social facilities (not related to providing access), areas of public utilities and passage to them. 

 
Figure 4. Study of spontaneous land use in the residential environment built in 1960-1970s. Excerpt from the 
graduate paper on the topic: Reconstruction of the residential environment and the lower storey of the 
Tolstoy Street and the adjacent area in Krasnoyarsk (Author: Tyulkova V.A. under the guidance of I.V. Kukina, 
Kamalova K.V.). 
 
The study of Krasnoyarsk city structure development has almost completely confirmed the concept of fringe 
belts, formulated in German and British schools of urban morphology, and properties of the mentioned 
territories. he evolutionary nature of development, a large number of fragments of green and recreational 
facilities, complexity and entanglement of the road network, land ownership and land use are fully preserved 
for these areas of the city. In modern Krasnoyarsk, large significant objects, which, due to the intensity of 
urban development and lack of free space are doomed to form the modern architectural environment, are 
moved to the former fringe belts. An example of this process is a belt of university campuses in the 
northwestern sector of the modern peripheral belt of the city (Figure 5). In the median fringe belt of the city, 

258

Tendencies of the city structure development (case of Krasnoyarsk)



there preserved a 19th century military campus, which is a collection of architectural heritage sites. (Fig. 6). 
The fringe belts thus confirm their nature consisting in "dragging" the central functions from the public, 
business and historical centers, creating a ring-shaped area at each stage of the city development and 
constraining its development due to the "fixation line". The present study has established the existence of a 
unique technogenic fixation line, which provoked the active shaping of the northern sector of Krasnoyarsk 
fringe belt of the twentieth century before the period of development of the northern territories - the bypass 
railroad. 

 
Fig. 5.  Campus of the Siberian Federal University in the outer fringe belt of the city of Krasnoyarsk (URL: 

https://www.sfu-kras.ru/projects, http://photo.sfu-kras.ru/node/799) 
 

 
 

  
 

Fig. 6. Residential houses for officers and soldiers' barracks, erected in 1905-1917 for the tsarist army on 
the northeastern sector of the fringe belt in modern Krasnoyarsk (URL: 

https://krasnojarochka.livejournal.com/9899.html https://dela.ru/news/266010/) 
 

 
 
Conclusions 
The modernistic residential areas are undergoing a boom of traditional development explained by 
revitalization of small and medium-sized businesses, which fill the vacuum created by the past rational 
functionalism. There is a change in the development density and functions, form, archetypes, and patterns, 
as well as in the road network. In many cases, the cities are returning to the evolution from just a modernist 
experiment. Inevitable renovation of converted industrial and public territories gives a rise to unique changes 
in the urban structure, stimulating both the latest methodology and the newest morphology. The study of 
the development of the structure of Krasnoyarsk from one side confirms the need to introduce the latest 
research methods for the needs of renovating a modern large city. 
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