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ABSTRACT 
This study considers elements of geoinformation support of the natural resource management system. 
The formulated problem embraces construction of a complex analytical system for planning the 
economic development of a territory in line withsustainable development principles, environmental law 
and comfortable livingconditions.   The paper describes components of the spatial data infrastructure 
and proposes key principles of the spatial data infrastructure formation. Such principles enable creation 
of an integrated geoinformation model that serves to solve various tasks of territorial management: 
mapping and cartographic support, urban planning, supervisory control, and natural resource 
management. 
The geoinformation basis of a territory, adapted for digital mapping of the technogenic natural and 
territorial complexes, is described and structured. Socio-economic effect of the spatial data 
infrastructure implementation is substantiated. The developed information model of the natural resource 
management system is seen as an element of long-term planning of territory development and creation 
of agglomerations.Indicators of the rational urban territory use are evaluated using practical examples.  
The paper demonstrates importance of such parameters as the compactness of scattering of a settlement, 
availability of the street and road network, the developed social infrastructure, the integral indicator of 
social comfort of the population. 
The dependence of the cadastral value of real estate on the factor of time that the territory of the 
technogenic natural and territorial complex has been in use, is proposed as a main indicator of the 
natural resource management efficiency. At that, prospective development of the territory should be 
aimed at increasing the cadastral value of existing real estate or creating new real estate that are of 
interest to potential investors.A compuer-based decision support system is proposed as a model of 
geoinformation support tothe rational natural resource management. 
The predictive models of the developed lands and their conditions should be created at the stage of 
territorial planning and landscape zoning. This can ensure land protection and rational use of natural 
resources. The predictive models help to estimate the ecological capacity of the natural systems and 
forecastthe ecological situation in the territory. 
 
Keywords: geoinformation support, natural resources, rational use, spatial data infrastructure, 
geoinformation basis, geoinformation analysis, geomodeling, land protection, decision support system. 
 
INTRODUCTION 
Urban areas of most Russian cities represent 
complex ensembles of zones of diverse 
functionality. It is rather common that the 

territory of a city combines zones that are 
different both in terms of functional use and 
qualitative characteristics [1-3]. Consider the 
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city of Novosibirsk, Russia, where residential 
areas are often adjacent to industrial sites. 
Another feature of urban heterogeneity is 
associated with the varied value of the real 
estate located therein. New residential buildings 
often neighbor on deteriorated buildings of low 
value, more so in the context of infill 
development widely practiced in Novosibirsk. 
In both cases, these features of urban 
development affect social comfort of the 
population and change the value of social 
comfort indicator. Heterogeneity of the social 
infrastructure distribution within the city creates 
attractive and unattractive zones in terms of 
living arrangements.  The economic inequality 
of certain urban territories does not appear only 
at the city level, but also at the level of smaller 
urbanunits: districts and quarters. The zones are 
composed of relatively uniform sections of the 
city territory, which are limited by natural or 
artificial frontiers and have a certain qualitative, 
economic and social value[4-6].  
Rational natural resource management is a 
complex of legal, economic, land use, 
engineering, technological, biological and other 
methods, aimed at achieving the necessary 
economic effect in the implementation of 
environmental management objectives and, 
simultaneously,  meeting the requirements to 
protection of both the natural sites used and the 
natural environment in general.  
At present, a significant deterioration in the 
ecological state of natural systems is observed 
around the world. Soil fertility potential 
decreases and restoration of the natural 
resources balance in technogenically 
transformed sites slows down. To create a 
system of rational natural resource management 
for a territory, it is necessary to resort to 
geoinformation support, namely: a spatial data 
infrastructure (SDI), a multi-purpose and multi-
scale geoinformation basis within the studied 
territory, a geoinformation model for the rational 
arrangement of the territory adapted for the 
economic development purposes, a computer-
baseddecision support system (DSS) [7].  
All these elements form an integrated 
informational and analytical resource that 
enablesan optimal design of the distribution of 
industrial-economic and natural-social systems 

[8]. In this regard, research devoted to 
geoinformation support of the natural resource 
management systems appears relevant. 
The purpose of this study is to describe the main 
characteristics, properties and structural 
elements of geoinformation support of the 
rational natural resource management system in 
the aspect of predictive modeling of the dynamic 
changes in the cadastral value of real estate. 
 
MATERIALS AND METHODS  
The study used general methods (system 
analysis, synthesis, observation, comparison, 
measurement, generalization) and special 
methods (monitoring of the state of lands and 
environment; theoretical studies on development 
and improvement of the methodological and 
technological land protection solutions and 
organization of the rational natural resource 
management system; geoinformation analysis 
and geological modeling; raster algebra). The 
ArcGIS geographic information system was 
applied to the practical part of the research. 
 
RESULTS 
The core elements of the rational natural 
resource management system were formulated 
in [8-12]: 
– a comprehensive account of the natural, 
economic, and social conditions of the developed 
territory. The integrated approach ensures account of 
synergetic properties of the territorial complexesand 
the ongoing self-organization processes. The 
integrated approach to the study of state and 
properties of a territory includes the application of 
geotechnologies and the creation and development of 
SDI; 
– social and economic interests of the 
population residing on the studied territory. To serve 
these interests, social comfort of the population is 
comprehensively assessed according to a set of 
heterogeneous indicators; 
– planning of the efficienteconomic activity in 
the territory; 
– long-term planning of the territory 
development; 
– protection and rehabilitation of the 
productive soils, introduction of the adaptive-
landscape land use system. 
To develop an action plan for the introduction of 
a natural resource management system in the 
modern conditions, it is necessary to use 
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complex automated systems that are based on 
geotechnologies and SDI. The SDI is an 
information and telecommunication framework 
that provides access to spatial data resources to 
individual users, business entities, and 
authorities and distributes data in the global 

information network. The objective of the SDIis 
to increase the efficiency of datageneration and 
use. 
The SDI elements are given in Figure 1 [13-15]: 
 
 

Figure 1 –Elements of spatial data infrastructure 
Creation of the SDI for a territory is an important 
legal and informational step towards the information 
exchange between economic entities, 
publicauthorities and residents of such territory. 
The principal structural parts of the SDI are: 
– an information support system that serves the 

activities of public authorities and local 

government on the basis of a multi-purpose 
cadastre and geoinformation systems; 

– databases of spatial and statistical information;  
– free public information systems for the residents; 
– an information support system that serves 

creation and monitoring of scientific, technical 
and problem-oriented software; 
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– legal databases within the regulatory framework 
of the country. 

The SDI is developed in several directions: 
development of the telecommunication 
environment of the territory; creation of 
information resources, information systems and 
proceduresfor providing services on their basis; 
development of an infrastructure that ensures 
functioning and development of the information 
environment. These activities form the basis of a 
rational, cost-effective system of territorial 
management. 
The basic principles of the SDI development 
are: 

a) the principle of unity involves the 
representation of spatial objects, processes, 
phenomena on the geoinformation basis of the 
territory [16]: 
– a unified coordinate system is used for the 
implementation of various activities related to land 
use, construction, territorial planning, monitoring, 
recreation, tourism, prevention and mitigation of 
emergency situations, etc.; 
– unified standards are used for the 
presentation of digital spatial data; 

– heterogeneous information, such as town 
planning, cadastral, topographical, etc. 
datasetsprovided by various services and 
organizations, is combined into a single 
cartographic database and represented in the 
unified coordinate system; 

– a unifieddata storage format is applied in the 
system; 

– a unified data processing and presenting 
technology is used; 

b) the territorial-secrotal principle involves the 
marking of spatial objects on the digital basis, 
taking into account their territorial and sectoral 
affiliation; each cartographic object has a certain 
functional significance, hence it can be said that 
thematic mapping is applied in this case [17, 18]; 

c) the principle of territorial integrity involves 
the following aspects: 
– interaction between the objects is 
investigated along with the character and outcomes 
of such interaction. The patterns governing the 
development of objects, processes and phenomena 
are determined taking into account the interacting 
factors; 
– the geoinformation environment should be 
represented by a single spatial model with the 
possibility to shift from the level of the state, county 
or region to the level of a municipality [19, 20]; 

– the territory of administrative units is 
considered together with adjacent areas. 
d) the social comfort principle involves access 
to an up-to-date information resource and public 
implementation of social and economic activities for 
the benefit and the rights of the residents[21, 22]. 
Another SDI element is the geoinformation 
basis. It isa digital cartographic dataset that is 
created using common rules of the 
representation of spatial objects, processes, and 
phenomena and presented in a unified 
coordinate system. The geoinformation basis 
serves to solve various problems [23], such as: 
– informational and cartographic support of all 
governing bodies and the population of the territory; 
an integrated approach to addressing the problems of 
navigation, dispatching, transport traffic, network 
analysis; technical support of the possibility of public 
use of the global positioning system (GPS); 
– urban planning, cadastre, engineering 
development of the territory; prompt decision-
making in territorial management and sustainable 
development planning; 
– dispatch control over the situation, including 
involvement of experts; planning and implementation 
of activities by the law enforcement agencies and 
units of the Ministry of Emergency Situations; 
– accumulation and use of information on the 
territory development indicators (industry, business, 
socio-economic development, housing, transport, 
ecology, etc.); 
– implementation of intra-farm and inter-farm 
land tenure and planning of the environmental 
management activities; 
– assessment of the anthropogenic 
transformation and the level of man-made burden on 
the territory; mitigation of the natural and man-made 
disaster risks. 
The geoinformation basis of the SDI is formed 
using basic spatial data. Basic spatial data are 
coordinate descriptions of basic spatial objects 
in a given coordinate system, which should be 
used to determine the coordinates of any nearby 
spatial objects and phenomena.  
At that, one of the main criteria for assigning 
data to the basic spatial data is the universal 
need for them. The basic spatial data include: 
geodetic networks, orthophotomaps of the 
territory, relief in the form of a digital terrain 
model (DTM), transport networks, national 
gazetteers, hydrographic data, boundaries of 
administrative units, cadastral information.  
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Additional layers of the basic spatial data are 
vegetation, agricultural lands, landscapes, 
restricted areas, cultural and historical heritage 

sites, national parks, areasof natural and man-
made disaster risk. Refer to Figure 2 [24]. 
 
 

Fi
gure 2 –Spatial data scope 

Basic spatial objects are understood as spatial 
objects of specially chosen types that are distinct 
in the stability of spatial position in time (in 
other words, are safely stable in terms of 
location and height for a long time) and in a 
more precise coordinate description as compared 

to other spatial objects. 
When designing the SDI, three conceptual tasks 
should be solved to determine the structure and 
the content of the information system: 
Firstly, a semantic and structural analysis of all 
spatial information used by public authorities, 
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companies and other users; the data origin 
sources and data consumption channels are 
analyzed, and the basic interactions and 
characteristics of this information are 
established. 
Secondly, the spatial data description, 
interrelations and consumption trends are 
formalized. At that, the important tasks are 
integration and generation of heterogeneous (by 
type, format, description method, source, metric 
accuracy) spatial information, distributed over 
the territorial storage location (in different 
organizations), in accordance with the existing 
information systems; 
Thirdly, software for the SDI implementation is 
selected; this stage includes analysis of 
prevailing preferences the spatial data users who 
resort to spatial information for professional or 
personal purposes. 
The socio-economic effect of the SDI 
implementation can be assessed in such areas as: 
– formation of the information support to 
public authorities, local government bodies, business 
entities; 
– formation of an effective legal framework, 
regulating the information security issues and the 
exercise of the right to information; 
– improved efficiency of communicationof 
public authorities, local government bodies, both 
between themselves and with companies and 
individual residents; 
– creation ofconditions for a wider spatial data 
use in the economic, social and environmental 
spheres; 
– personnel training and retraining driven by 
the education system improvement on the basis of the 
principles of economically efficient environmental 
management. 
When creating a geoinformation support system, 
it is necessary to keep in mind its versatility and 
ability to address a wide range of territorial 
management tasks taking into account the Urban 
Development Code, the urban planning 
information system and the cadastre [25]. The 
basic space units in the SDI are technogenic 
natural and territorial complexes (TNTC). A 
TNTCcan be defined as a set of interworking 
natural and artificial objects formed as a result 
of construction and operation of engineering and 
other structures and technical facilities 

interacting with the natural environment. TNTC 
areself-organizing multi-aspect systems with 
natural components, which contain interrelated 
elements of different hierarchy levels. A 
characteristic feature of TNTCis open borders 
that are tentatively established on the terrain. It 
stems from the fact that various man-made 
impacts on the environment, in particular on the 
geological environment, have a synergistic 
(combined) character and can disrupt the general 
ecological well-being within the TNTC areaand 
also in adjacent natural areas. In the developed 
industrial and agricultural regions, it is advisable 
to identify the boundaries of the affected zones 
rather than the TNTC contour boundaries [26-
28]. 
An efficient economic activity planning system 
should take into account the specific TNTC 
features. To describe an information model of 
rational natural resource management in a 
TNTC, let us introduce the following notation:  
is the unified data flow;  is 
information fragments, orthe initial data 
obtained in the course of the information 
collection activities;  are the types 
of work;  is the data processing;  is the 
criterion of informative value of the initial data, 
it shows whether and to what extent the 
information can be used to perform a certain 
type of work;  are the types of 

products (derived information);  is the 
integrated quality indicator;  is the coefficient 
of relative importance (weight) of the 
indicator  in the integral quality ; 
and  is the level of achievement of the 
required quality of the  element (at the 
ascending rating scale) according to the natural 
indicators (degrees, m/s, etc.) or relative 
indicators (scores, grades, etc.). 
Aninformation model of rational natural 
resource management in a TNTC is 
demonstrated in Figure 3. This diagram shows 
the model functioning stages; it is a closed 
system with the capacity to implement self-
monitoring and self-training functions. 
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Figure3–Diagram of the information model of rational natural resource management 
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The proposed information model of rational 
natural resource management in TNTClays the 
foundation for the system of long-term territory 
development planning. The largest areas of 
technogenically disturbed lands are those 
occupied by populated spaces. A combination of 
natural, technogenic, social and economic 
conditions of life within the city territory forms 
the urban environment—the habitat and the 
environment of economic activities of the 
population, a natural and man-made material 
world. Sustainable development and functioning 
of settlements and inter-settlement territories is 
supported by the engineering infrastructure — a 
complex of facilities and communications, 
transport network, engineering equipment, 
communication channels, and social, cultural 
and consumer facilities for the population. 
Urban infrastructure elements are engineering 
communications, public roads, public transport, 
real estate, cultural facilities, various business 
entities and organizations. The urban 
infrastructure is closely connected with the 
social and territorial components of the city. In a 
broad sense, the city can be defined as a place of 
compact living of people that satisfies such 
individual needs as life-sustaining activities, 
security, communication, and personal 
development on the basis of common cultural, 
social, national and other interests [28]. 
Any city or agglomeration aims to create 
comfortable conditions for living, economic 
growth, business development and attraction of 
investments. The price for all these benefits is 
taxation. Being a unique natural body, the means 
of agriculture and forestry, the spatial basis of 
socio-economic development, the land has 
become one of the principaltaxable assets. The 
capabilities of the SDI-based geoinformation 
analysis enable to explore a territory according 
to heterogeneous criteria manifested in various 
spheres of life, in particular, by the criterion of 
social comfort indicator. At that, the main 
information provider should be the municipal 
geographic information system (MGIS) as an 
SDI element. 
Quality of life (QOL) is a complex structure of 
interrelated components. According to the 

UNESCO Independent 
Commission on Population and Quality of Life, 
this concept includes such elements as: adequate 
food, environmentally safe housing, security, 
personal fulfilment and others. The QOL has 
significantly improved in the large cities of 
Russia over the past 10 years. The issues of 
rationalurban environment organization and 
creation of comfortable life conditions became 
the focus of urban planning and development of 
settlements. The rational organization of urban 
environment is implemented through the 
following principles [22, 29-31]: 
– compliance with the regulatory requirements of 

the Russian law on the systemic organization of 
urban territories and application of the rational 
land use practices (compliance with the 
construction rules, national standards, 
requirements to minimal size of land plots, 
functional zoning, permitted use, etc.) [32]; 

– compliance with the requirements of ecological 
and environmental law by all the participants of 
economic activity and land use in the territory; 

– the maximum economic benefit from the use of 
the territory depending on the type of activity or 
the direction of permitted use; 

– creation of comfortable living conditions in the 
developed territory, such as safety, transport 
infrastructure, good quality of residential 
facilities, social infrastructure. 

However, along with the positive trends, there is 
a sharp decline of small settlements. According 
to the Russian Census of 2010, thirty two rural 
settlements ceased to exist and there is almost 
no population left 50 communities in 
Novosibirsk Region. This situation forces to 
search new ways of attracting population 
tosmall settlements. Such measures should be 
related to the improvement of the social comfort 
indicators of the rural areas. 
Existing urban structures form the appearance of 
the city, living space and attitude of the citizens. 
At that, urban areas that were randomly 
developed without any long-term development 
strategy, are likely to face problems of esthetic, 
economic, ecological, and social nature. This 
paper gives a definition of the social comfort 
indicator and describes its components. To 
implement a smart policy aimed at supporting 
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and developing populated territories, it is 
necessary to develop an integrated urban 
development strategy. In this respect, itappears 
more economically and socially useful to 
improvethe quality of urban environment in 
social and economic terms rather thanincrease 
the number of settlements. The growth of the 
rural population can be induced by expanding 
the territories of settlements with comfortable 
conditions. 
One of the aspects determining the comfortable 
living conditions in a settlement is its 
compactness. Although it is sometime a matter 
of taste, this indicator defines a number of 
important urban infrastructure elements: vehicle 
and pedestrian accessibility; streamlined and 
cost-effective deployment of engineering 
infrastructure; optimization of costs for 
improvement and maintenance of the urban 
territory. For example, in case of the 
Novosibirsk metropolis (the largest in terms of 
land area and the third-most populous city in 
Russia), comparison of the compactness 
indicator values and the availability of social 
infrastructure shows that, despite the qualitative 
and quantitative superiority of social 
infrastructure elements, the compactness 
indicator of Novosibirsk is only 23–37% 
(excluding the Pashino enclave). In comparison 
with Paris (70%)or Cologne (55%), Novosibirsk 
has excessively high values of the vehicle 
accessibility indicatorand constantly growing 
costs of engineering infrastructure maintenance. 
Refer to Figure 4 [27, 33]. 

 

 
Figure4–Visualized compactness of Novosibirsk (a) 
and Paris (b) 
 
The compactness indicator  is calculated 

by the formula: 

 
where  is the actual land area of the 

developed city territory;  is the area of the 
circle that encloses the developed city territory. 
There is a score-based method of assessing the 
social and economic indicators of urban areas 
( ). It implies that the actual QOL in the 
settlement is rated in scores with reference to a 
standard whose value is taken as the maximum 
score. The calculation is made by the formula 
[22]: 
 

, 

A maximum or average value of this indicator 
worldwide or in a specificregion or country, the 
actual value of this indicator over a period of 
time (certain year or any other period) or a 
reasonable norm formalized in regulatory 
documents can be chosen as standard. 
The peculiarity of this method is that the 
aggregation of data involves the summation of 
the scores of all the indicators, the calculation of 
mean values of all the indicators that are taken 
in equal weight — all QOL components have 
the equal priority— and the calculation of mean 
values of all the indicators, taking into account 
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their weight coefficients which are determined 
by experts. Figure 5 shows the stages of 
determining the social comfort indicator. 

 
 

 

 
Figure5 – Determination of the social comfort indicator  
 
The integral social comfort indicator (SCI) can be calculated by the following formula, based on the 
presented indicators: 

 

where   is the environmental indicator; is the infrastructure development indicator; is the real 

estate indicator; is the esthetics indicator; is the indictor of dangers and threats. 
Each particular indicator, which is a part of the integral one, is also integral for other more specific 
indicators, presented in this paper. The indicator indices can be calculated by one of the existing 
integral indicator calculation methods that are applied to statistical data and geoinformation analysis 
data. For a more vivid picture, it was proposed to use the range of indices from 0 to 10 [34]. With this 
approach, the buffer zones, surrounding socially significant objects, are regarded as the assessed urban 
area units. Therefore, the maximum number of such overlapping zones per urban area unit indicates the 
highest level of comfort. It is also possible to identify zones of medium and low social comfort. At the 
same time, one of the requirements to the comfort analysis using buffer zones is the significance or 
weight of each assessed parameter. From the point of view of socially comfortable conditions, the most 
important one is the availability of schools, clinics, pharmacies, public transport, etc. in the urban area 
unit. A complete list of the assessed parameters is given in Table 1. 
Table 1 contains the classification of the social comfort indicators according to the methods used in 
their calculation. 
Table 1 – Classification of the social comfort indicators 

Calculation 
method Social comfort indicators 

Ranges of 
various weight 
values 

Location of office centers 

Socio-cultural criterion 

Integrated 
mapping 

Transport 

Environmental aspect 

Prestige of the district 

Calculation of 
individual values 

Population density 

Development density 
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Economic development of territories 

Building material of the real estate 

Square area of the real estate  

Technical condition of the real estate 

Value of the real estate 

Definition of 
zones affected by 
the factor 

Location 

Recreational value 

Historical value 

Landscaping and architectural design 

Natural risks and threats 

Technogenic risks and threats 

Natural and climatic conditions 

Sanitary and hygienic conditions 

Engineering and geological conditions 

The spatial analysis of the buffer zone location around the socially significant objects and their 
influence on the living environment can be performed using automated systems. To address this task, 
spatial multifactor analysis methods were applied, namely, geoprocessing and raster algebra using the 
ArcGIS software. 
The constructed buffer zones clearly indicate the places of concentration of social infrastructure 
elements and areas of their obvious shortage. The superposition and overlapping of the buffer zones is 
inherent, hence areas of maximum comfort are allocated at the sites of their maximum concentration. 
Further, raster algebra was applied for a more generalized analysis. This operation analyzes raster grid 
cellsand calculates certain values formed in joint processing of several raster layers that are built for the 
buffer zones with different weight coefficients. As a result, a new raster layer is created from several 
initial layers, and the value of the new layer cell depends only on the values of the cells having the same 
spatial coordinates as the initiallayers (reclassification stage). Refer to Figure 6. 

 
Figure6 – Zones of social comfort in Novosibirsk, Russia  
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Based on the obtained data, an integrated social comfort map was compiled for the territory of 
Novosibirsk (Figure 6). The map demonstrates that a considerable part of Novosibirsk is poorly 
provided with social infrastructure facilities. The level of infrastructure development is insufficient to 
meet the needs of the population in more than 67% of the city territory. This explains the fact that 88% 
of the population lives on 33% of the urban area, which has the necessary level of socialcomfort. 
Apparently, these results should be taken into account when developing the master plan the city. 
Innovative methods of territorial management are applied to solve the problem of long-term planning 
and introduction of the rational natural resource managementsystem. One of such methods is the 
creation of computer-based decision support systems (DSS). The main DSS elements are shown in 
Figure 7. 

 
 
Figure7–Diagram of the computer-based decision support system 
The computer-based DSS includes a number of tools united by a common goal: to promote the rational 
and effective management decisions on the basis of an automated dialog system that uses decision-
making rules, relevant database models, and an interactive computer modeling process. The DSS basis 
is a complex of interrelated models with appropriate information support, expert and intellectual 
systems, including experience in solving management tasks and ensuring the participation of an expert 
team in the solution developmentprocess. Spatial data, obtained by various means, should be used to 
create object models, check the adequacy of these models and develop models of the behavior of the 
object in various abnormal situations. 
In Figure 7, the thick lines show the cycle of operations for governmental control over the Target 
Object. The link between the Target Object and the Management Structure may be absent. The indicator 
of the control response absence is a constant deterioration of the Target Object and the non-compliance 
of its parameters with the Decision Criteria. At the same time, the Supervisory Bodies should influence 
the Management Structures in accordance with the applicable legislation. 
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Thus, to organize a system of land protection and rational use, it is proposed to develop predictive 
models of the lands condition at the stage of territorial planning and landscape zoning. Predictive 
models enable estimating the ecological capacity of natural systems and forecasting changes in the 
environmental situation in the territory. Technogenic development has a diverse, multifaceted impact on 
the environment, and such impact is of a synergetic character: the negative impact can be accumulated 
or amplified by various factors. Based on the forecast of changes in the environmental situation, rational 
use of lands is planned and organized, taking into account possible environmental deterioration. After 
the implementation of land protection actions, it is mandatory to conduct land monitoring. 
The main land monitoring actions aimed at perspective development of the territories are: 
– monitoring the state of the object; 
– forecasting the technical condition of the real estate or the consequences of emergency situations within the 

TNTC; 
– observationsusing complex methods of collecting heterogeneous information; 
– control over compliance with the security standards and the operation standards; 
– account of the zones of a different legal status; 
– comprehensive assessment of the rational land use in economic activities; 
– creation of a unified geoinformation basis of the territory. 
Figure 8 shows the dependence of the real estate cadastral value on the regulatory lifetime of this real 
estate [27, 29]. 

 
Figure 8 – Diagram of dependence of the real estate cadastral value on the the factor of time that the TNTC 
territory has been in use 
From the point of view of the cadastre and 
taxation, a robust zoning of the territory enables 
allocating economic comfort zones — sections 
of the urban territory where the forecasts predict 
high interest of the investors in obtaining rights 
to real estate. These are usually territories rich in 
minerals, agricultural lands with valuable types 
of soils, downtowns of settlements or areas near 
attractive recreational facilities. In addition, it is 

possible to forecast and carry out zoning based 
on the consequences of human economic 
activity in the studiedterritory. Such zoning can 
be used, for example, to predict the amount of 
tax revenue to the city budget. Accordingly, one 
can identify positive dynamics (increase in tax 
collection) and negative dynamics (decrease in 
tax collection). The decrease in tax revenues 
isoften associated with a significant loss of 
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consumer attractiveness of the territory. As a 
rule, this results from irrational land use and a 
significant deterioration of soil fertility, 
ecological characteristics or infrastructure 
parameters. 
 
DISCUSSIONS 
The issues of geoinformation support to 
territorial management were studied by Karpik, 
Zharnikov, Koshkarev, Tikunov, Kapralov, 
Tsvetkov, Lisitsky, Seredovich and others. 
A theoreticalsection on constructing 
geoinformation systems, their classification, 
functional capabilities and application practices 
was created and implemented as a educational 
and methodological foundation for teaching 
vocation-related subjects. The possibilities of 
geoinformation systems in the geoinformation 
support to economic and municipal 
activities,shown in [1, 3, 7, 10, 35, 36], can be 
expanded. Geoinformation modeling and 
geoinformation analysis of the existingTNTC 
needs further researchin terms of assessing the 
rationality of their use and forecasting changes 
in their state over time. 
Varlamov, Gribovsky, Korostelev, Moskvin, 
Ozerov, Sizov, Sternik, Makht and others 
addressed the adastre evaluation problems. Their 
studies [4-6, 37, 38] defined and structurally 
described the basic characteristics of real estate 
that influencethe real estate market and cadastral 
value. The cadastral appraisal procedure was 
systemized, and methodical recommendations 
on cadastral appraisalof real estate were 
developed. However, from the perspective of 
territorial management and rational natural 
resource management, it is also advisable to 
evaluate real estate in terms of the social 
comfort for the population. This article presents 
the results of theoretical and practical studies of 
the social comfort indicator on the example of 
Novosibirsk. It demonstrates the dependence of 
the cadastral value of real estate on the level of 
social comfort of the studied territory. 
Combining these two research areas — 
geoinformation support and social comfort 
indicator of the— gives a third area of  
geoinformation support application. It can be 
used for the purposes of predictive modeling and 

long-term planning of the rational natural 
resource management system and analysis of the 
dependence of the cadastral value of real estate 
on the factorof time. In this aspect, the problem 
of rational natural resource management, as a 
function of the cadastral value of real estate and 
the time in economic use, is formulated for the 
first time. Such problem embracescompliance 
withthe environmental law, conservation of 
ecosystems, creation of comfortable living 
conditions, and maintenance or improvement of 
the real estate value as an indicator of the 
economic stability. 
 
 

CONCLUSION 
Thus, the theoretical and practical studies gave 
the following outcomes: 
– the main structural parts of the SDI,designed for 

sustainable development of the territory, were 
described; 

– the basic principles of the SDI formation as a 
global spatial database for the studied territory 
were formulated; 

– the geoinformation basis of the territory, adapted 
for digital mapping of TNTC,was described and 
structured; 

– an information model of the rational natural 
resource management system, including the 
geoinformation support elements, was developed; 

– a DSS scheme for development of the rational 
natural resource management system was 
proposed; 

– research on the geoinformation support to the 
rational natural resource management was carried 
out for the purposes of assessing the rationality of 
natural resource  management and ensuring 
comfortable living conditions for the population. 

When implementing a streamlines policy to 
involve the land in the economic activity, it is 
necessary to carry out long-term planning of the 
rational natural resource management and zone 
the territory in order to ensure its sustainable 
development, maintain consumer demand for 
land as a market product and attract investments. 
A suitable tool offuture-oriented zoning and 
natural resourcemanagement is geoinformation 
support, which includes a number of basic 
elements: a spatial data infrastructure, a multi-
purpose and multi-scale geoinformation basis, a 
geoinformation model of the territory, and a 
computer-based decision support system. 
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Recommendations 
The materials of this paper can be of interest to 
researches in the field of Earth sciences who 
carry out practical and theoretical research 
related to the natural resource management;  
professionals who deal with cadastre issues, land 
and property relations, land use, land protection 
and natural environment monitoring. The 
practical studies carried out this research reveal 
the possibilities of geoinformation systems in 
analyzing the rationality of natural 
resourcemanagement from the perspective of the 
urban areaplanning solutions. Hence the 
practical materials of this papercan be of interest 
to professionals in the field of territorial 
management, design and urban planning. 
Theoretical questions addressed herewith can 
appeal to students in Land Management and 
Environmental Management. 
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