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ABSTRACT.  
In the modern scientific world, the concept of a natural-territorial complex (NTC) is characterized from different 
points of view, the basis of which is part of the territory under study. In this study, the authors examined the key 
components of an NTC: the territory, natural, and natural-economic systems of the city. For a long time, an NTC 
was considered as a natural combination of interrelated components of nature in a certain area. With the 
anthropogenic impact on the NTC, the existing natural systems have changed, internal interconnections have been 
broken, new natural-territorial complexes have been formed differing in their purpose, content, and functioning; 
an example of this is the urban landscape NTC. Currently, there are a number of techniques that allow resolving 
the current conflict situation between the natural and anthropogenic subsystems of the city. In this article, on the 
basis of a comprehensive assessment of cities in Western and Eastern Siberia, an assessment methodology is set 
out, according to which a study was made of the level of variation in the natural-territorial complex of the city of 
Tyumen in the context of its urbanization. A more detailed assessment is presented by the example of two 
planning districts of the city (Tsentralny and Zarechny). 
 
Keywords: Natural-territorial complex of the city, Urbanized landscape, Urban land use, Natural and 
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territorial complex of the city.  
 
INTRODUCTION 
The natural-territorial complex of the urbanized 
landscape of the city of Tyumen, like many 
other cities, is formed and developed under the 
influence of historical, economic, social, 
landscape, and planning conditions, often losing 
or deteriorating the state of its key components, 
that is, natural components, thereby reducing the 
level of ecological and socio-economic balance 
of urban land use. The use of a comprehensive 
assessment of Tyumen's natural-territorial 
complex (NTC) variability will make it possible, 
firstly, to determine the most vulnerable areas or 

its ranges in relation to urbanization processes, 
and secondly, revise the land use and 
development rules and correct the master plan 
materials.  
Based on the goals, the following tasks were 
solved: 
1. The theoretical foundations of the natural-
territorial complex, natural-economic systems, 
and urbanized landscape are investigated. 
2. The purpose, methods, tools, and technologies 
of existing assessments of urban areas are 
analyzed. 
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3. The purpose of the integrated assessment (IA) 
of the city's natural-territorial complex 
variability has been determined, a methodology 
has been developed, factors, indicators, and 
assessment methods have been substantiated; 
scales of levels of the city NTC variability for 
the components of IA were developed. 
4. The results of the integrated assessment are 
presented and a model of further maximum 
possible sustainable development of the city of 
Tyumen is proposed. Why the maximum 
possible? For the reason that it is difficult to 
assert about the sustainable development of the 
NTC during the urban development of territories 
[1]; however, it is necessary to strive for the 
maximum preservation of the state of all its 
landscape components to the laws of nature 
management [2]. 
A comprehensive study of the variability of the 
city NTC was performed for the following 
factors [3-5]:  
1. Ecological (level of air pollution, territorial 
differences in soil pollution and changes in the 
state of floodplain areas). 
2. Social economic (level of variability: general 
parameters of a city, social economic activity in 

a city, consumption of resources, state of health 
of society, housing stock; level of development 
of the sphere of social, cultural and everyday 
services and transport support of urban areas) [6, 
7]. 
3. Urban planning (functional organization of 
the territory; the level of variation of the 
territory by architectural and aesthetic qualities 
and technical and economic indicators 
characterizing the kind, type of construction and 
engineering arrangement of the territory of the 
city). 
4. Landscape-aesthetic. 
This article presents the results of a number of 
factors and indicators of this integrated 
assessment (Tables 1-3). Soil pollution with 
heavy metals is a pressing issue in the planning 
of sustainable urban land use. Sources of heavy 
metal pollution are: transport and road complex, 
industrial and municipal waste. The basis of the 
research is based on the results of soil analysis 
by Shigabaeva [8]. The objects of the study were 
soil samples taken in the territory of the 
Tsentralny and Zarechny planning regions.  

Table 1: The level of NTC soil variability of the estimated planning districts of the city 

Heavy metals 
Tsentralny planning district Zarechny planning district 

Sample No. 
1 2 3 4 5 6 7 

Pb 3 2 2 1 2 1 1 
Ni 3 3 4 4 4 4 4 
Zn 3 3 3 3 3 2 3 
Cu 2 2 2 2 2 2 2 
Mn 2 2 2 2 2 2 2 
Cr 2 2 2 2 2 2 3 
Co 3 3 4 3 3 3 3 
Hg 2 2 2 2 2 2 2 

Level of variability III III IV IV IV IV IV 
 
Table 2: The level of NTC variability of estimated planning districts of the city according to landscape-aesthetic 
conditions 

Indicator 

Evaluation score 

Zarechny planning district Tsentralny planning district 

green area residential area green area residential area 
Landscaping level 5 4 3 2 
Distance from the center 8 9 1 1 
Cultural heritage preservation level 6 3 6 7 
The level of terrain scenic beauty 3 5 8 6 
Panorama of the surrounding open spaces 6 5 8 7 
The level of compositional advertising load 10 9 5 4 
The degree of NTC variability II II II III 
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Table 3: The level of the NTC variability of estimated planning districts of the city by technical and economic 
indicators 

Planning district 

Indicator 
Level of NTC 

variability 
population 

density, 
[people/ha] 

development 
density  

(density factor) 

density of the 
road network, 

[km/km2] 
Zarechny 77.0 0.5 1.7 II 
Tsentralny 111.0 0.7 2.8 III 

 
The zoning method was used to identify territorial differences in the established levels of the NTC 
variability of estimated planning districts of the city. An example of territory zoning based on the 
results of an environmental assessment is presented in the Fig. 1. 

 
Fig. 1 The level of variability of the Central and Zarechny planning districts based on the results of environmental 
assessment. 
 
As a result of the conducted research, it was 
revealed that there were various levels of NTC 
variability for three types of assessments in the 
Zarechny and Tsentralny planning districts, 
influence factors were determined, as well as 
possible directions in reducing the NTC 
variability levels.  
It should be noted that the Tsentralny planning 
district, as a historically established city center, 
is largely undergoing a change in almost all 
components of the NTC. The Zarechny planning 
district has the flexibility of planning the 
development of its territory, which will allow 
solving the existing problems of urban 
development.  
The results of this type of integrated assessment 
made it possible to develop options for 
improving the state and preserving the unique 

floodplain areas of the city, included in the 
studied planning areas [5]. To date, the coastal 
natural complexes within the built-up areas have 
undergone a number of changes: due to the 
regulation of the river flow of water bodies 
within the city, the soil water-air regime has 
deteriorated, the species composition of 
vegetation has been depleted; floodplain areas 
were within the spatial-planning structure of the 
city; the floodplain areas acquired a 
disseminated state in urban development as the 
result of the historically established floodplain 
green corridors in the urban planning structure 
of the city, thereby identifying other trajectories 
of landscape interconnections in the urban 
environment. 
In this regard, the authors propose to include the 
territories of the floodplain landscape in the 
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system of the natural-ecological framework of 
the city of Tyumen, with the subsequent creation 
of recreational zones in the territories adjacent to 
the city-wide center; the removal of flimsy 
dwellings from the zone of floodplain 
landscapes and the creation of areal and linear 
green spaces; the creation of a conservation area 
of the preserved floodplain landscape; 
preservation of the historically established 
compositional-spatial connection between the 
city center located on the high bank and the 
open panorama of the floodplain landscape. 
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