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Abstract 

Renewable energy utilisation is actual for different consumers and rapid development of special technologies proves its importance. Project 
management in this sphere requires mutual analysis of a wide range of spatial and non-spatial data. Geodatabase creation and utilization 
becomes an optimal solution to aggregate data and manage its processing. In this paper we have described our approach to geodatabase 
development. Particular basical requirements and concepts of geodatabase have been described. Conceptual model is based on well known 
principles and it considers peculiarities of implementation area. Moreover, we have shown that geodatabase is used not only as storage but 
also processing environment and have demonstrated some examples of data utilisation. 
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1 Introduction 

Several past decades showed the efficiency of power 
generation based on renewable energy sources. Nowadays 
this sphere rapidly develops due to investments growth. It 
allows to evolve technologies to increase their performance 
and to spread geography of power stations on renewable 
sources. This sphere is actual area for scientific and applied 
researches. Geographical information systems (GIS) is 
widely used in many areas which require decision making 
based on collection and processing of various data. Practical 
implementation of renewable energy faces a lot of problems 
referenced to natural, social-economic features of territory 
[1, 2, 3]. It is critical to consider climate (e.g. wind and solar 
parameters), relief, legislation, market requirements and 
many other factors. All of them must be analyzed mutually. 
So it becomes evident to use databases to integrate data from 
different sources, manage its storage and processing. 

There are several common stages of database 
development and the result of each stage is a model: 
conceptual, logical or physical. The first model is 
conceptual and it represents the general description of the 
subject, lists of essential data, significant terms and notions. 
The following models depend greatly on the database 
concept. Geographers mostly use geodatabases instead of 
relational databases. It allows to consider not only object 
attributes but its spatial location and spatial relationships. It 
gives full analysis results. So it is common to consider data 
domain as a set of spatial objects with specific attributes, 
behavior and relationships. 

2 The idea of approach 

This paper shows the result of the research performed to 

outline the optimal structure and content of geodatabase, 
which can be applied for renewable energy sphere. The 
reported study was funded by RFBR according to the 
research project № 16-05-01015. First of all there were 
listed basic requirement to geodatabase. They are: 1) full 
and detailed description of the subject including related 
themes; 2) geodatabase structure must be logical and clear 
for developers and users; 3) conceptual model must be 
convenient for further implementation; 4) geodatabase is not 
only a data storage but environment for analysis of non-
spatial and spatial data; 5) included data must be applicable 
to many cases [4]. These requirements describe the general 
idea of our approach of geodatabase construction. 

3 Results 

Basics of system analysis were used to describe data domain. 
Considered system is a plot of a certain extent, where the 
natural and anthropogenic objects which collaborate within 
the plot are located. It is suggested to divide all objects into 
4 groups: «Nature», «Economy», «Society», «Renewable 
Energy Facilities» [5]. Such division is usual for geography, 
so it will be clear for a large group of specialists. On the 
other hand it allows to focus on renewable energy 
peculiarities. Practice of energy facilities designing shows 
benefits of such approach. The following research was 
aimed at description of each group. 

The «Nature» group summarizes data about 
environmental components including relief, vegetation, 
soils, climate and atmosphere, hydrology. These 
components formed a list of subgroups. Each subgroup has 
a number of objects located in space and described by a 

number of attributes. The examples of attributes are slope 
inclination for relief, vegetation type, wetness for soils, 
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velocity of wind, solar radiation and many others. The main 
argument to include an attribute in the list is its possible 
influence on facility location. The «Economy» group 
consists of anthropogenic objects which are would-be-users 
of renewable energy. It is necessary to estimate their energy 
requirements and remoteness from energy sources. This 
group stores information about industrial, agricultural, 
transportation facilities. Moreover there are included current 
units of power industry (conventional power plants and 
power electricity lines). The «Society» group is divided into 
«Population», «Distribution», «Demographic Statistics», 
«Social Policy» subgroups. These ones store data about 
population (size, density, distribution), manpower etc. 

Three described groups show the environment of 
renewable energy facility and data from them is the basis to 
answer such questions as: which source of energy is more 
effective to use (solar, wind or another one), where it would 
be better to establish the facility, what design of facility will 
be the most effective. The name of the fourth group is 
«Renewable Energy Facilities» and it embraces essential 
data about types of facilities, their technical parameters 
(power, required square, resources), potential impact on the 
environment. Data in this group is divided into 3 subgroups: 
«Power Plant», «Auxiliary Facilities», «Offsite Objects». 

Such structure describes basis and shows minimal 
content which is necessary to maintain life cycle of 
renewable energy facilities of any type. It is previously 
shown that geodatabase is not only storage but the 

processing environment for modeling. However the 
developers of geodatabases often ignore this function and its 
benefits. In our research we simulated 2 typical scenarios of 
facility life cycle: 1) Assessment of environmental 
conditions to answer a question whether it is necessary to 
implement facility. This branch of analysis is based on the 
assumption of power plant productivity and electric power 
demands in the region; 2) Selection of the optimal location 
for the facility. The analysis takes into consideration the 
territories with appropriate resource base, comfortable 
natural conditions and current opportunities of energy 
transportation. Each scenario is converted to algorithm 
performing spatial and attribute analysis by means of taking 
raw data from the storage and returning the output in 
geodatabase. 

4 Conclusion 

The result of our research is conceptual model of 
geodatabase destined for renewable energy applications. It 
aggregates a wide range of data about natural and social-
economic conditions. Moreover our approach requires to 
develop not only the data storage but an environment for 
analysis. We have simulated several stages of facility life 
cycle and outlined geodatabase application for actual 
scenarios. Described approach helps to create more effective 
databases and implement them to support decision making 
by means of GIS technologies.
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