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Abstract: The possibilities of designing complex geoinformation model of land use that can provide systematization and accumulation of 

spatial and attributive data have been shown in the research. As a result of the research, models were developed, which allow  make spatial 

and temporal analysis for solve the problem of optimizing the rational use and protection of land. 
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1. Introduction

In the modern world, the important task is to create efficient 
land use and, at the same time, a harmonious combination of land 

use with the location of infrastructural asset, production facilities 
and housing. Establishing the location of these objects requires 

processing of spatial and attributive data about land plots, as well as 
time changes. Therefore, to provide adequate information support of 

creating spatial decisions on land use is necessary to develop an 

information structure that can provide construction of spatial 
solutions based on spatial-temporal analysis. 

An important role in the development of information support for 
forming spatial decisions on land use is played by geographic 

information systems that are a powerful tool for collecting and 
modeling data, realization geospatial analysis and, also, for 

visualization. At the same time, geoinformation modeling by means 
of the created model describes the basic principles of the 

organization and integration of systems for forecasting, 

management and making decisions. 

2. Prerequisites and means for solving the

problem

2.1. Analysis of recent researches and publications. 

The development of a problem of creating decision support 

system has been covered in papers [1-4]. The research [1] presented 
applying a GIS assisted community participatory approach to detect 

land use and land cover changes.  In the article [2] the features of 

the selection of the area for placement of apiaries are analyzed, 
which provide a sufficient forage base and productivity of apiaries 

and safe for the life of bees. The paper [3] presents method 
integrates a different land-use and landscape planning approach in 

order to support decision maker actions for towards a new hybrid 
landscape.  The article [4] describes research on the establishment 

of GIS-based Decision Support Concept to planning of land 
acquisition for realization of urban public projects that can be useful 

to project managers. 

The article [5] analyzed problems in conducting land 
management in agricultural enterprises  

Many developed techniques take into account only one type 
of land use. However, the problem of structuring information for 

making land management project for forming spatial decisions on 
land use was not covered in the works listed. 

2.2. Statement of problem. 

The objective of the research is to substantiate the 
geoinformation model for increasing the efficiency of forming 

spatial decisions on land use. 
To achieve the objective of the research, the following tasks 

were used: (i) to determine the general structure of geoinformation 

model for forming spatial decisions on land use; (ii) to present an 
implementation of make analysis for solve the problem of forming 

spatial decisions on land use; (iii) to demonstrate physical 
implementation of the test version of geoinformation model of land 

use of the studied area. 

2.3. Research methodology. 

The geoinformation modeling approach provides interaction 
of attributive with spatial data from the geodatabases for study the 

components of land use and objects connected with them that based 
on ordering and transformation of information about these objects. 

The models were developed using a unified modelling language 

(UML). Geoinformation modeling includes use of spatial analysis 
based on tools such as overlay, buffers and classification. 

The part of Obukhiv Rayon of Kyiv Oblast was chosen as a 
modeling object. 

3. Solution of examined problem

When studying the issues of forming spatial decisions on land 

use the simulation modeling approach was used.  At the first stage 
of the research, this approach allows to identify the most significant 

features of the system and its interaction with the external and 
internal features. 

For the support of the formation of spatial solutions for land 
use there is a need collect and analyze many different information 

such as soils, different types of coverage, norms and rules, 

infrastructure facilities, type of land use, relief, human economic 
activities, etc. All these elements are input data for making analyzes 

(fig. 1). 

Fig. 1. The process of making spatial decisions on land use. 

The main types of tasks for planning land use include: study 

of the territory, analysis of the requirements for the location of the 
object (positive and negative), finding the optimal location of the 

new object. The study of the territory involves the research of all 

objects located in the study area: settlements, types of coverage, 
infrastructure, types of soils and their quality, etc. Requirements 

analysis involves determining the recommended parameters for the 
location of the object and the determining of harmful factors for the 

object (which are incompatible for placement). The optimal location 
of the object allows achieving profitability with the least damage to 

the environment. 

The UML Data Flow Diagram is used to represent the data 
accumulation process, which shows the data processing stages 

processes and the main repositories (Fig. 2). 
The Land Cadaster, landowners and land users are entities 

which gives of obtaining data: area of land parcel, type of land use, 
purpose of land, type of economic activity, etc. Other external 

entities are specialists, which focused on process conducting 
surveys of the land condition (soil conditions, humus content, 

pollution level, area protective forests, etc). All data is accumulated 

into the geodatabase. From geodatabase data are flowed to Spatial 
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analysis modules and then they flow to data accumulation and to the 
geodatabase.  

 

 

Fig. 2. The data accumulation process of forming spatial decisions 

on land use.  
 

The Land Cadaster, landowners and land users are entities 

which gives of obtaining data: area of land parcel, type of land use, 
purpose of land, type of economic activity, etc. Other external 

entities are specialists, which focused on process conducting 
surveys of the land condition (soil conditions, humus content, 

pollution level, area protective forests, etc). All data is accumulated 
into the geodatabase. From geodatabase data are flowed to Spatial 

analysis modules and then they flow to data accumulation and to the 
geodatabase.  

The functional model of the algorithm for geoinformation 

modeling for forming spatial decisions on land use is shown in Fig. 
3. 

 
Fig. 3. Model of the implementation of steps for solving the 

problem. 
 

In the first stage of the functional model should take into type 
the direction of land use and its economic activity. During next 

stage has been collected of information on the land resources and 
soils within the studied territory, the input data and their integration 

are researched. 

The next stage of the solution task are two parallel processes: 
determination of requirements for suitable condition and finding of 

barriers or unsuitable condition. The determination of requirements 
for suitable condition is influenced many factors for instance: area, 

relief, aspect and slope, etc. The finding of barriers or unsuitable 
condition is influenced many factors, such as: soil type, proximity 

to other objects, etc. Thus, for different objects of land use it is 

necessary to consider a different set of factors, which collected in 
the geodatabase. 

In the following stage has been created of thematic layers of 
the study area. During next stage is spatial analysis that allows to 

find optimum land parcels for all criteria of requirements.  

The last stage is forming spatial decisions based on spatial 
data for making land use or management decisions, that supported 

maps results of analysis. 
In order to make a decision, it is necessary to accumulate and 

process heterogeneous data, which collected in the geodatabase. 
Developing the structure of the geodatabase was performed in 

several stages. At the conceptual modeling stage it was defined the 

main classes, relation and attributes of the geodatabase. The main 
classes are: Land Parcel, Land Use, Land Type, Agrosoil, Object, 

Restrictions, Encumbrances Land Rights, Slopes, Aspect, Types 
Zones, Wind Direction, Infrastructural Asset, Production Facilities, 

Housing, etc. 
At the logical modeling stage (Fig. 4), it was defined relation 

cardinality, keys for classes and data types for attributes of the 
geodatabase. 

 
Fig. 4. The fragment of logical model of geodatabase. 

 

The next stage is physical modeling that was realizing in 

ArcGIS 10.4. The test version was realized on the use of attribute 
and spatial data of the studied area (fig 5). 

   
Fig. 5. The studied area 

 

Restrictions and encumbrances on land rights must be 
analyzed before placing a new facility, as well as, analyzed 

requirements for suitable condition and barriers/unsuitable 
condition. 

When forming a spatial decision on land use for the location 

of farmsteads, livestock farms or infrastructure facilities, it is 
necessary to take into account the requirements for the location. For 

each object the set of requirements will be different. Thus, for 
livestock farms, the requirements include: type of land, distance to 

housing, no sanitary protection zone and protection zone of 
historical and cultural monuments, no pollution. At the same time, 

there are criteria that affect the increase or decrease in the distance 
to housing [6]. All this data was collected in the geodatabase and 

used for spatial analysis. 

The thematic layers were created based on the results of the 
analysis (fig 6-8). 
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Fig. 6. The fragment of thematic layers of the study area soils: а – 

agricultural groups of soils; b – especially valuable soils. 

 

 
Fig. 7. The fragment of thematic layers of the study area – different 

protection zone around objects.  
 

 
Fig. 8. The fragment of thematic layers of the study area – 

unsuitable land for animal farm around settlements. 

 
A cartographic material was formed to making the support of 

spatial decision on land use. 
 

 
 

4. Result and discussion 
 

When developing the designing complex geoinformation 

model of land use the main types of tasks necessary for increasing 
the efficiency of forming spatial decisions on land use were 

identified. On this basis functional models as the UML Data Flow 
Diagram was designed that shows the movement of data values 

from their sources to their repository and as well as the UML 

activity diagram that show modeling the sequential workflow of 
activity.  

The conceptual, logical models and physical implementation 
of the geodatabase of forming spatial decisions on land use were 

developed. The geodatabase includes data on land parcels, land 
type, soil type, especially valuable soils, establishment of 

restrictions, encumbrances on land rights, slopes, aspect, types of 
protection zones, wind direction, infrastructural asset, production 

facilities and housing.  

The implementation of complex geoinformation modeling 
approaches to forming spatial decisions on land use gives one or 

few possible places for location needed object based on set of 
thematic maps. Thematic layers showed the factors of influence for 

planning objects of land use. These layers provide information due 
to a coding system that does better the observation of data. Spatial 

analysis allows combine thematic layers and find one or few pieces 
of land for planning objects location. 

GIS allow forming spatial decisions based on combining 

spatial and attribute data for making land use or management 
decisions. 

 

5.  Conclusion. 
 
The study reflects an approach of forming spatial decisions on 

land use. The data set that is necessary for planning land 
management measures for the formation of spatial decisions on land 

use was determined.  
The structure of the geodatabase of forming spatial decisions 

on land use was developed. It is based on the conceptual and logical 

models and their physical implementation in the test version in the 
study area. A set of thematic layers has been created that have to 

visually present the influence of some factors on land use decisions. 
The results of the study allow to use more factors when 

planning the development of land use in the region.  
The prospect of further research is to develop algorithms to 

automate the support of spatial decision on land use. 
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