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Abstract. The relevance of the topic determines a lot of structural socio-
economic changes associated with both globalization and crisis processes. 
Such changes affect various aspects of spatial development, including the 
transformation of social space. Prospects for research into the 
transformation of social space in such conditions are largely related to the 
development of complex problem-adapted systems of models and the use 
of computer technologies – visualization tools. These models consider the 
interconnected spatial objects most significant for transformation. Such 
objects include zones of transport corridors and agglomeration processes. 
The purpose of the research results presented in the article is to determine 
and approbate a number of provisions, the spatial development of the 
macroregion, as a complex heterogeneous multilevel socio-economic 
system. The key issues here are the construction of a multilevel framework 
of social space when adapting local models. In the study, the base was the 
territory of the macroregion of the "Big Urals". The peculiarities of the 
methodology, first of all, are related to the issues: determination of the 
most significant elements of the structure and characteristics of the 
transformation of social space and building a system of information-
adapted models. The following issues are considered here: problem-
oriented zoning of territories, transformation of the settlement framework, 
integration of the most significant objects of social transformations. The 
main results of the research are related to the possibilities of significantly 
expanding the class of tasks for managing regional and municipal 
development, solving problems of strategic planning and forming 
programs for the development of territories. 

1 Introduction  

Significant structural changes in the economy and the transformation of social space are 
increasing as global structural changes in the economy and crisis processes manifest 
themselves. In such conditions of significant changes, the assessment of the prospects for 
transformation of the most dynamic spatial objects (associated with high economic growth 
and the development of communications) acquires particular importance. It is these objects 

                                                 
*Corresponding author: sgordeev222@gmail.com 

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons 
Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).

E3S Web of Conferences 217, 07021 (2020) https://doi.org/10.1051/e3sconf/202021707021
ERSME-2020



that become a kind of "driver" of regional transformations. They largely change the 
trajectory of development of the surrounding territories. The influence of such spatial 
objects of significant socio-economic transformations often goes beyond the historically 
established administrative boundaries of territories. In such cases, it is inevitable to 
consider the prospects for spatial development at the level of macroregions. Social space, 
from the point of view of management, can be considered as the distribution of various 
types of capital in a certain territory (economic, political, social, cultural, academic, 
human). In general, the social space is considered as a heterogeneous set of interconnected 
vector objects. 

New directions of research of complex, heterogeneous and often specific socio-
economic systems of macroregions are largely associated with the possibilities of wider 
application of computer technologies. In studies of spatial development, a special place is 
occupied by the use of problem-adapted computer graphics technologies – visualization. 

Further, the article discusses the issues of research into the transformation of the social 
space of the macroregion. Among them, updating both the fundamentals of the strategic 
planning methodology and the tools for finding solutions. Specific features, socio-economic 
differences and heterogeneity of many territories predetermine the need to analyze the 
development of a macro-region as a complex, heterogeneous, multi-level and largely 
unique socio-economic system.  

2 Materials and Methods 

In studies of the spatial socio-economic development of a macroregion, two groups of 
factors are touched upon. On the one hand, the factors of prolongation of the trajectory of 
the inherited spatial development. Among them, well-known and relatively stable factors 
characterizing traditional competitive advantages and determining the trajectory of the 
previous development of the territory (geographic specificity, social conditions, etc.). On 
the other hand, less studied factors of transformation of spatial development are considered. 
Among them: the development of communications and the formation of transport corridors, 
agglomeration processes, the formation of agglomerations. 

In this case, the general subjective framework of the national economy is considered as 
a set of socio-economic entities, taking into account their interrelationships (state, regions, 
industries, enterprises and organizations, households, individuals). Geographically, the 
same elements form the spatial structure of social space. The complex and heterogeneous 
spatial organization of social space is one of the keys and at the same time local factors that 
determine the individuality, the specifics of building models of spatial development. 

Transformations of the settlement framework in the context of many socio-economic 
changes are primarily reflected in the deepening of the territorial concentration of the 
population. The complexity of the settlement framework: the presence and location of 
heterogeneous "centers of gravity", the multiplicity of the "cores" of urban settlements, 
differences in dynamics and its polarization by types of settlements, predetermine the 
multilayer structure of the settlement framework in models of spatial development. First of 
all, the specificity is reflected in the settlement framework of the territory. 

The rapidly changing, dynamic objects of the settlement framework have the greatest 
impact on the transformation of social space. Changes in the settlement framework as a 
backbone settlement network, supplemented by a multitude of digital assessments, largely 
characterize the regional vector of further development and, as a first approximation, reflect 
the transformation of social space. 

The structure of the Eurasian settlement framework is determined by the fundamental 
properties of the geographic space with an uneven distribution of the population. This 
structure is characterized by a high concentration in certain densely populated areas, as well 
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as vast territories with a minimum of permanent population. Such an uneven concentration 
of the population and the "contrast" of the settlement framework is reflected in the 
specificity of the transformation of the social space of the Ural macroregion. Further, this 
circumstance predetermines the main general characteristics of the models under 
consideration.  

The main issues in the construction of models for the transformation of the settlement 
framework are largely related to the search for a combination of components – the 
integration of local models that characterize various socio-economic processes. Further, 
these and others, including interdisciplinary issues, are considered at several levels of 
detail. As a result, a complex multi-level system of models for the transformation of spatial 
socio-economic systems is formed. In such a system of models, when analyzing the 
transformation of the settlement framework, the inherited patterns of previous dynamics 
and trends of prospective development are considered. 

The choice of a combination of various models, depending on the issues under study, is 
inevitably associated with the issues of adaptation of previously approved methodological 
foundations to new specific territorial conditions. In general, the adaptation of a universal 
conceptual model to reflect regional specificity involves the imposition of a symmetric 
ordered hierarchical model on a complex heterogeneous network structure of the spatial 
settlement framework (for example, within the framework of the concept of systemic 
stability of the regional economy [1, 2]). The settlement framework in this case integrates 
the main objects of social space [3].  

Determination of the structure of the settlement framework for the integration of the 
most significant objects for transformation of social space in the form of problem-oriented 
schemes for the development of territories is a key point in the methodology for finding 
solutions using spatial information-adapted models. Preparation of such schemes in the 
format of cartogram makes them look like a classical map ("geographical scheme" or a 
geographical image "similar to a map"). Similar cartogram (sometimes "figurative-
geographical maps") are an abstract geometric image of geographic space and individual 
objects. They can be considered as special graphic models that allow you to highlight the 
properties of real spatial systems, including the elements of the structural frame and their 
basic properties. Among the models capable of displaying a territorial object at different 
levels of abstraction and formalization, chart maps take their definite, intermediate place 
and become the basis for the preparation of more detailed models. In fact, they are 
drawings, where spatial objects are depicted according to certain rules that differ from a 
number of requirements of cartography [4]. Their preparation is associated with the 
classifications of spatial objects and the adaptation of geoinformation technologies [5]. 

Other significant changes in the presented update of the methodology for analyzing 
spatial development and transformation of social space are associated with the use of 
information-adaptable models (within the framework of the “soft systems” methodology – 
the application of systems thinking to non-systematic situations [6]). An example of the use 
of visualization technologies is presented below in the results of studies on the formation of 
models for the transformation of spatial development. 

The analysis of changes in the settlement framework is complicated by the contrast of 
its structure and the variety of spatial objects in conditions of a lack of information. In the 
study under consideration, at the initial level of analysis (detailing), the Ural macroregion 
was considered in the format of agglomeration zones and transport corridors (the main 
objects of mutual influence – "attraction" in the regional social space). The zones of the 
main transport corridors along the main highways uniting agglomerations (zones of 
agglomeration processes) are of particular importance in the spatial transformation of 
"contrasting" Eurasian territories. 
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The key issues for determining the main parameters of spatial development models are 
the issues of problem-oriented zoning. The interconnection of various spatial objects makes 
it possible to structure the social space, based on the step-by-step application of various 
visualization technologies. 

In the general case, the models and systems of zones reflect the specific historical 
patterns of “inherited development” (“Path Dependence”) for the macroregion [7, 8]. 
Further, against their background, new trends are considered: urbanization [9] (associated 
with agglomeration processes and the formation of agglomerations), transformation of 
communications (associated with migration, change in logistics and development of 
transport corridors [10, 11]). 

Given the diversity of regional specifics, in order to consider spatial transformations, 
first of all, one should focus on three sets of factors. Among them are the determining 
factors:  
• the most general trends in social and economic dynamics, 
• the inertial component of development ("Path Dependence"), 
• growth of key elements of spatial transformation (agglomerations, transport corridors, 
etc.). 

An example of using visualization technologies to form transformation models is further 
presented in the research results. 

3 Results  

Examples of visualization of "drivers" of transformation (the core of the macroregion, 
agglomerations, transport corridors and "points of growth") for the model of the 
macroregion were considered for the central part of the territory of the "Great Urals" with 
the intersection of many transport corridors. This territory includes the main areas of the 
Ural economic region of Russia and the adjacent transboundary areas of Northern 
Kazakhstan. A number of important transport corridors intersect here as well. 

The development of such a macro-region is largely determined by the "inherited 
trajectory" (within the framework of the corresponding administrative-territorial division). 
The regional centers of the regions of Russia located within the macroregion of the Urals, 
as the most significant settlements, are traditionally considered as promising points of 
growth and, at the same time, zones of "drivers" that largely determine the transformation 
of social space. A multilevel scheme of transformation of the settlement framework of the 
central part of the Ural macroregion (with the allocation of zones of agglomeration 
processes and differentiation of transport corridors) is shown in Fig. 1. 

The presented scheme first characterizes the structure of the social space framework, 
including the specificity of the spatial concentration of the population, the directions of 
interregional integration, determined by the mutual arrangement of agglomeration zones 
and zones of transport corridors. A similar characteristic is given by assessing the 
distribution of the population in the main cities - the centers of agglomeration processes and 
the prospective development of the Ural macro-region. This cartogram serves as the basis 
for assessing subsequent transformations of social space. 

In Fig. 1 marked: zones of agglomeration processes within an hour of transport 
accessibility from the main cities (marked with a dotted line). The size of the designation of 
agglomeration centers (main cities) is proportional to the number. The size of the lines 
reflecting transport corridors is determined based on the assessments of their importance 
(the largest in the main transport corridors of Russia) Separately, the central zone of 
promising agglomeration interregional relationships is marked – the "core" of the 
macroregion (the space of the conditional agglomeration "core" due to the proximity of the 
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largest agglomerations of Yekaterinburg city and Chelyabinsk city is highlighted by a 
dotted line).

Fig. 1. General scheme of transformation of the settlement framework of the central part of the Ural 
macroregion, in the format: centers of gravity, zones of agglomeration processes and transport 
corridors.

The zones of agglomeration processes of the regional centers of the macroregion of the 
Urals of the largest cities (Perm, Ufa, Yekaterinburg, Chelyabinsk, Tyumen) are within 
effective daily transport accessibility from each other and other cities (including Kostanay 
in the adjacent territory of Kazakhstan). Such zoning of the Urals macro-region of the first 
level of detail allows one to proceed to a more detailed digital analysis of the 
transformation of social space, taking into account possible interconnections of territories. 
Such information, complementing the cartogram graphics, provides digital characteristics 
of the settlement frame and creates a basis for assessing changes in the social space. An 
example of a diagram of the distribution of the urban population by regional centers and 
other settlements for the central part of the Ural macroregion is shown in Fig. 2 (according 
to official statistics for 2018).
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Fig. 2. Distribution of the urban population of the central part of the Ural macroregion by regional 
centers and other settlements.

4 Conclusion 

Summarizing the results of the presented studies, the following should be noted. The 
construction of local information-adapted models of the transformation of social space is 
largely determined by conceptual provisions, reflected in two basic components. The first 
component is a scheme that reflects the spatial specifics of the macroregion (with varying 
degrees of detailing of factors that are difficult to formalize). The second is complementary 
to the scheme sets of digital characteristics (defining the main parameters and relationships 
of the objects under consideration). Taken together, they define as a statement of general 
characteristics of applied problems and individual components of the system of models. 
The first component largely reflects the spatial competitive advantages of the macroregion, 
the second creates the preconditions for the assessment system and the construction of 
digital models.

The creation of information support with a combination of two components (more 
general graphic and detailed digital) is the starting point for finding solutions to many 
managerial problems of spatial development. Such problem-oriented information support, 
in conditions of limited information, largely determines the "contours" - the main 
characteristics of the system of models. Further, the adaptation of the tools for finding 
solutions within the framework of the “soft systems” methodology is also touched upon.

Updating the foundations of the methodology for finding solutions using information-
adapted "soft" models in the visualization of spatial structures can significantly expand the 
scope of management tasks of spatial development. An opportunity appears at a 
qualitatively new level, with coverage of a significantly larger number of factors, to solve a 
large number of management tasks.

Among such tasks: the search for regional promising areas of development, issues of 
intermunicipal development, the formation of growth points, the definition of zones of 
integration and concentration of socio-economic potential. Detailed analysis of spatial 
development presupposes the subsequent zoning of territories in the “core-periphery” 
format (within the framework of the already identified problem of territorial differentiation 
[12]).

As part of the analysis of the departure from the inherited trajectory of previous 
development (the territorial aspect of “Path dependence”), the main promising areas of 
research are associated with changes in key trends in regional and municipal development. 
In detailing, the following questions are raised about the influence of the territorial aspect 
of "Path dependence", the influence on spatial development:
• Strategies of the largest innovative companies [13];
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• The existing network of engineering infrastructure: roads, railways, power grids, etc. [14]; 
• Residual urban development and urban planning [15], etc. 

All the presented results further create the prerequisites for considering at a qualitatively 
new level many problems of strategic planning and the formation of programs for the 
development of territories, ensuring the effectiveness of management of regional and 
municipal development. 
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