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implementation of urban planning policy. In such condi-
tions, the urgent issue is the development and implemen-
tation of territorial development areas of land use in the 
region.

The results of the study of the land use territorial 
development in the region and its assessment are pre-
sented in Hordiyenko (2009), Lykhogrud (2016), Ma-
monov, Meteshkin and Grek (2017), Mamonov and 
Shterndok, (2017a, 2017b), Martin (2011), Nudelman 
and Sanzharovsky (2002), Perovych and Vynarchyk 
(2013), Prikhodko (2010), Stupen et al. (2006); A. Tretiak, 
V.  Tretiak, Kovalyshyn, and V. Tretiak (2016), Umanets 
(2007), and Sala-i-Martin (1996). An important task is 
the formation of information and analytical support for 
the land use territorial development based on the devel-
opment of a methodological approach for its integrated 
assessment. Thus, the research topic is relevant, and its 
development is timely.
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Abstract. The relevance of the research topic is caused by the need to ensure the territorial development of land use at the 
regional level. In this context, it is necessary to form a quantitative basis for assessing territorial development, which will 
make decisions in the field of land use and ensure the growth of land use efficiency in the region, considering spatial, urban 
planning, ecological and investment areas. As a result of the study, a methodological approach to the integrated assessment 
of the territorial development of land use in the region has been proposed. Its development is based on the application 
of principles and includes a set of interrelated stages. It was established that the formation of a complex of spatial, urban 
planning, investment, and ecological factors, which influence the territorial development of land use in the region is carried 
out on the basis of the analysis and systematization of existing scientific and methodological developments and regulatory 
support. An algorithm for the development and implementation of a methodological approach to an integrated assessment 
of the territorial development of land use in the region is proposed. It forms a closed system, which allows to develop and 
implement a methodological approach by applying of information support, appropriate methods and models to achieve 
a result on the growth of the integral indicator of land use in the region, considering spatial, urban planning, investment, 
and ecological characteristics. Based on the developed method, an estimated basis for the territorial development of land 
use in the region, adoption of justified decisions, regarding the formation and implementation of spatial, urban planning, 
investment, and ecological areas is created.
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Introduction 

In modern conditions there are ambiguous trends in 
the development of regions. During 2004–2016 there is 
a slowdown in the growth of the gross regional product 
from 12.1% to 2.4%, respectively (Baranovsky, 2009). Dur-
ing 2016–2017 there is an increase in the volume of capital 
investments in the regional aspect by 27%, the growth rate 
of the industrial output index is slowing down by 2.4%, 
the building products index is growing by 8.9%. Along 
with this, the ecological situation is worsening in the re-
gional aspect. During 2015–2016 years there is an increase 
in emissions of pollutants and carbon dioxide into the air 
from stationary sources of pollution by 7.7% (Baranovs-
ky, 2009). The efficiency of land use in the regions is re-
duced due to low density and development of territories, 
a decrease in spatial support for territorial development, 
and an increase in problematic aspects regarding the 
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1. Materials and methods

To evaluate the territorial development of land use in the 
region, a methodological approach to its integrated evalu-
ation is proposed. The essence of this approach is to use 
a set of integral, analytical, expert methods and methods 
for analyzing hierarchies, neural networks, determining 
the average geometric value, quasimetric methods, which 
allows to evaluate the level of territorial development of 
land use in the region, considering spatial, urban plan-
ning, investment and ecological factors. 

The implementation of the methodological approach 
to the integrated assessment of the territorial development 
of land use in the region is based on the principles:

 – scientific validity (characterized by the definition of 
the level of territorial development, based on scien-
tific and methodological developments and regula-
tory support);

 – complexity (includes a set of indicators that combine 
spatial, urban planning, investment, and ecological 
factors and is determined by interrelated actions 
aimed at determining the level of territorial develop-
ment of land use in the region);

 – systematic (determined by a multi-level system of 
spatial, urban planning, investment and ecological 
indicators, which create an estimated basis for the 
territorial development of land use in the region);

 – integrity (characterized by the creation of a 
unified system for assessing the level of territorial 
development of land use in the region, provides an 
integral indicator for justified decision-making);

 – goal orientation (determined by the orientation 
on the achievement of goals aimed at ensuring the 
territorial development of regional land use, consid-
ering a set of spatial, urban planning, investment, 
and ecological factors);

 – structuring (characterized by a clear structure of 
indicators, which are determined at various levels);

 – development (determined by the development of 
measures to ensure the territorial development of 
land use in the region on the basis of its established 
levels);

 – adequacy (characterized by the definition of 
appropriate levels of territorial development, 
reflecting the directions and characteristics of the 
impact and changes occurring in the spatial, urban 
planning, investment, and ecological support).

The development and implementation of a methodo-
logical approach to an integrated assessment of the territo-
rial development of land use in the region include a set of 
interrelated steps:

1. Formation of a complex of spatial, urban planning, 
investment and ecological factors affecting the 
territorial development of land use in the region 
based on existing scientific and methodological 
developments and regulatory support;

2. Construction of a multi-level system of factors;
3. The selection of the factors, which have the great-

est impact on the territorial development of land 
use in the region through the use of a neural net-
work method;

4. Formation of a multi-level system of indicators by 
applying quasimetric methods of transition from 
the proposed factors to the corresponding spatial, 
urban planning, investment, and ecological indica-
tors, considering the values of the coefficients of 
assessment;

5. Assessment of the system of spatial, urban plan-
ning, investment and ecological indicators of the 
third level based on the use of analytical and ex-
pert assessment method;

6. Determination of spatial, urban planning, invest-
ment and ecological indicators of the second level 
by building mathematical models based on the 
method of estimating the geometrical mean;

7. Building a mathematical model for determining 
the integrated spatial, urban planning, investment, 
ecological indicators of territorial development of 
land use in the region;

8. Determination of weighting coefficients, which 
characterize the importance of spatial, urban plan-
ning, investment and ecological indicators in the 
system of territorial development of land use in the 
region based on the application of the hierarchy 
analysis method;

9. Determination of integrated spatial, urban plan-
ning, investment, ecological indicators of territo-
rial development of land use in the region;

10. Assessment of the integral indicator of land use in 
the region;

11. Development and justification of a levels scale of 
land use territorial development in the region;

12. Interpretation of the results.

2. Results

A diagram of the development of a methodological ap-
proach to an integrated assessment of the land use terri-
torial development in the region is presented in Figure 1. 
According to the proposed stages, it was determined that 
the formation of a complex of spatial, urban planning, in-
vestment and ecological factors influencing the territorial 
development of land use in the region is carried out on 
the basis of the analysis and systematization of existing 
scientific and methodological developments and regula-
tory support. Within the framework of the proposed stage, 
restrictions are imposed on the application of factors as-
sociated with land use and which influence the territorial 
development of the region. In addition, only the regional 
level is taken into account, where the influence of land 
use of cities, other settlements, a separate land plot at the 
state level is reduced. However, the presented levels are 
indirectly considered in the system of territorial develop-
ment of land use in the region. Of particular importance 
are international experience and tools for the formation 
of spatial, urban planning, investment, and ecological 
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factors. In this context, geo-information systems are of 
particular importance, and which are the complex tool for 
the formation and processing of information, allowing to 
build a multi-level system, which considers the influence 
of relevant factors. 

The proposed GIS system allows building a modern in-
tegrated system of land administration. The construction 
of a multi-level factor system considers the spatial, urban 
planning, investment, and ecological areas and features, 
and consists of three levels. For visualization of a multi-
level system of factors affecting the territorial development 
of land use in the region, a pyramid of levels was built. 
The selection of factors, which have the greatest influence 
on the territorial development of land use in the region is 
based on the application of the neural network method. 
This allows to justify the selection of factors through the 
use of mathematical tools, creates a quantitative basis for 

an integrated assessment of the territorial development of 
land use in the region. Formation of a multi-level system 
of indicators using quasimetric methods of transition from 
the proposed factors to the corresponding spatial, urban 
planning, investment, and ecological indicators. Thus, the 
corresponding coefficients, which justify the expediency 
of the transition are determined. Quasimetric transition 
models are constructed using mathematical tools.

The system assessment of the third level indicators 
is implemented using appropriate tools. An analytical 
method is used, which allows obtaining quantitative esti-
mates of indicators based on data from the State Statistics 
Service of Ukraine and the State Service of Ukraine on 
geodesy, cartography, and cadastre. Within the analyti-
cal method, indicators are applied at the regional level. 
The method of expert assessments determines the spatial, 
urban planning, investment, and ecological indicators, 

Figure 1. A diagram of the development of a methodological approach to an integrated assessment  
of the land use territorial development in the region
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which have qualitative characteristics. The quantitative 
scales for assessing the presented indicators are justified. 
Under applying the method of expert assessments, experts 
were selected.

The determination of second level indicators is based 
on the constructed mathematical models. The presented 
models are developed using the method of estimating the 
geometrical mean. At this stage, a restriction has been in-
troduced, which consists in determining the mean values 
of the indicators, which reduce the influence of limiting 
factors and “smooth out” the trajectory of their changes. 

A mathematical model for determining the integral 

indicators of the territorial development of land use, 
considering the value of the second-level indicators and 
weighting factors has been developed. Weighting factors, 
which determine the importance of the presented indica-
tors in the system of territorial development of land use 
in the region are estimated on the basis of the hierarchy 
analysis method with the implementation of pairwise 
comparison of spatial, urban planning, investment, and 
ecological indicators. 

The assessment of the integral indicator of land use 
in the region is carried out on the basis of the developed 
mathematical model. The value of the integral indicator 

Figure 2. The algorithm for the development and implementation of a methodological approach  
to the integrated assessment of the territorial development of land use in the region



114 K. Mamonov. Methodological approach to the integral assessment of the regional lands use territorial development

forms the quantitative basis of the levels of territorial de-
velopment of land use in the region.

The development and justification of the levels scale of 
land use territorial development in the region is formed in 
accordance with the scale of T. Saati, the value of the inte-
gral indicator in which varies from 0 to 10 and above. The 
resulting stage is the interpretation of the results, which 
allows developing measures to ensure the territorial de-
velopment of land use in the region. The algorithm for 
the development and implementation of a methodologi-
cal approach to the integrated assessment of the territorial 
development of land use in the region is presented in Fig-
ure 2. According to the presented algorithm, the develop-
ment and implementation of the methodological approach 
include 3 blocks:

 – information, which is characterized by the formation 
of information-analytical and regulatory support for 
the territorial development of land use in the region. 
Based on the certain support a set of spatial, urban 
planning, investment, and ecological factors, which 
affect the territorial development of land use in the 
region is formed. As a result of the information sup-
port application, the multi-level system of the above-
mentioned factors is built. In this block, an informa-
tion base for the implementation of a methodological 
approach to the integral assessment of the territorial 
development of regional land use is formed. In addi-
tion, the estimated parameters are justified, which are 
used to determine the indicators;

 – instrumental, which is determined by a set of meth-
ods and tools, which allow making the selection of 
spatial, urban planning, investment, and ecological 
factors by applying the neural networks method. As 
a result of the study, an optimal system of indica-
tors for assessing the territorial development of land 
use in the region is being formed. In this block, the 
restriction on the optimality of certain indicators is 
introduced. In particular, at the third level, the level 
of optimality is determined in the range from 5 to 
10 indicators, which are most important for ensuring 
the territorial development of land use in the region. 
It should be noted, if the condition of indicators op-
timization is not met (“No”), then it is necessary to 
return to the initial level of the information block 
“Formation of information and analytical support for 
the territorial development of land use in the region 
If the condition of indicators optimization is fulfilled 
(“Yes”), then the spatial, urban planning, investment 
and ecological indicators are assessed in accordance 
with the directions of the formation of a methodo-
logical approach to the integrated assessment of the 
regional land use territorial development. Wherein, 
analytical, expert assessments, analysis of hierarchies, 
the average geometric value methods are used; 

 – resulting, which is aimed at determining the integral 
indicator of territorial development of land use in 
the region in accordance with the developed meth-
odological approach. For the development of justified 

measures to the growth of the integral indicator of 
territorial development, it is modeled and cause-ef-
fect relationships are established between the indica-
tors that influence it. If the connections obtained by 
developing mathematical models are created (“Yes”), 
then the cycle of ensuring the territorial development 
of land use in the region is completed and research 
begins from the beginning. Along with this, a result 
regarding the growth of the integral indicator has 
been achieved and territorial development at the re-
gional level in the area of land use has been ensured. 
If “No”, the corresponding condition for ensuring 
territorial development is not fulfilled, and research 
is carried out on the selection of spatial, urban plan-
ning, investment, and ecological factors. 

The proposed algorithm forms a closed system, which 
allows to develop and implement a methodological ap-
proach by applying of information support, appropriate 
methods, and models to achieve a result on the increase of 
the integral indicator of land use in the region, consider-
ing the spatial, urban planning, investment, and ecological 
characteristics.

Conclusions 

As a result of the study, a methodological approach to in-
tegrated assessment has been developed, on the basis of 
which, the estimated basis for the territorial development 
of land use in the region, adoption of justified decisions, 
regarding the formation and implementation of spatial, 
urban planning, investment, and ecological areas is cre-
ated.
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