
The 13th INTERNATIONAL SCIENTIFIC CONFERENCE  

INFORMATION TECHNOLOGIES AND MANAGEMENT 2015 

April 16-17, 2015, Information Systems Management Institute, Riga, Latvia Ishmanov A, Alikhojayev I 

90 
CM34 Computer Modelling and Information Technologies 

Spatial data consolidation for decision support in the field of 
green energy 

A Ishmanov*, I Alikhojayev 

International IT University, Kazakhstan 

*Corresponding author’s e-mail: aidos.ishmanov@gmail.com 

 
 

Abstract 

The review of modern approaches to collection and consolidation of geospatial data has been made; main requirements for the data 
consolidation system have been acquired and analysed; technologies stack and system architecture have been built; the system was given 
an ability to use crowdsourced tools and data sources; data consolidation mechanism has been implemented on top of widespread and 
easily maintainable technologies. 
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1 Introduction 

Spatial data is a data that has geographic coordinates as one 
of its attributes. Nowadays more and more services collect 
spatial data and many of them can be used to gather environ-
mental information such as climate data, noise and air pollu-
tion levels. All this raw data can be consolidated, analyzed 
and used in decision making process in the field of green 
energy. It’s worthy of mention that one of the most recent 
green energy trends is decentralization [1]. It means that 
collected data will be spread across a number of nodes but 
in order to analyze it we need to consolidate this data. Here 
is where the research topic arises. The most appropriate 
technologies for spatial data consolidation and analysis will 
be reviewed in this work and the prototype of the data 
consolidation and analysis system will be presented. 

2 Overview of the study area and system requirements 

The term “green energy” is broad and spatial decision sup-
port in this field requires different kinds of data. First of all 
it is climate data (temperature, pressure, wind, solar radia-
tion maps) then water resources, existing power plants, 
power lines and power consumers. This data must be tied to 
a map (each unit must have geographic coordinates).  

In order to analyze all this data the concept of spatial 
decision support system (SDSS) have emerged [2]. This sys-
tem consists of geographic information system (GIS) part 
and DSS part. There is a number of implementations of GIS 
such as ArcGIS, QGIS and Web-based CloudGIS (with ba-
sic support for DSS) and even more implementations of 
variable decision making algorithms. The aim is to combine 
these tools and make them work for spatial and non-spatial 
data and make users be able to add data sources and imple-
ment their own analysis methods, as crowdsourcing is one 

of the trends [3] in development of future GIS. 
Both parts operate with layers – abstractions for different 

kinds of mapped geographic data. If GIS part can use mul-
tiple data sources even in different formats, DSS part 
requires all the data to be resided in one data warehouse to 
be accessible quickly. 

The data is present on the Internet, but the formats are 
different as well as data source types and availability. For 
example, National Climatic Data Center’s (NCDC) world-
wide climatic data is provided in fixed-length files, power 
plants are stored in spatial database and water resources are 
present in the form of shapefiles. Along with already exis-
ting datasets SDSS should be able to handle real-time data 
from a network of variable sensors [3]. 

In order to handle this data in parallel and perform data 
mining operations on it we need to consolidate it. 

3 Relevant technologies 

Analysis of various articles has shown that in most cases 
usual relational databases are used to store geospatial data 
[5, 6]. Almost all GIS can use PostGIS as a data source, it 
has a big community and is actively developed. Hence, 
PostGIS is a good candidate for storing spatial data and 
performing basic analysis operations like aggregation. 
There is another reason to use PostGIS – it is based on 
PostgreSQL, which has a number of foreign data wrappers 
(FDW) – implementation of SQL Management of External 
Data (SQL/MED) specification. It allows to easily connect 
data sources of practically any type for which corresponding 
FDW had been implemented. As for today there are FDW’s 
for JDBC, ODBC, a number of relational and NoSQL 
DBMSs, text files, web services and even Big Data storages. 
The system’s data source layer uses FDWs in order to 
consolidate data from different data sources (Figure 1). 
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FIGURE 1 Using FDWs for data consolidation 

One of the parts of the system is collecting data from 
environmental sensors. It gives real-time information about 
temperature, pressure, humidity, air pollution level and also 
makes it possible to apply the system in ecological 
monitoring. Data from sensors will be saved to PostGIS 
database with the help of web service via GPRS, text files 
will be first read through FDW and copied to consolidated 
database. The good thing about PostgreSQL FDW is that its 
addition can be automated using stored procedures. It means 
that user can choose data sources type, enter its parameters 
and easily integrate his data to the system. 

Decision making tools also can be chosen and created by 
user. For this purpose, the system provides ability to execute 
SQL queries or upload custom Groovy script with imple-
mented analysis logic to server where analysis is performed 
and results will be rendered to the user. The advantage of 
Groovy is an ability to use Java data mining tools like Weka. 
One or more data sources along with Groovy scripts and 

visualization tools, which are used for some user’s purpose 
constitute user-defined layer. As an example, the system can 
be used to find territories with suitable conditions for 
building solar power plants. Multicriteria analysis can be 
made across several layers [4, 5] and overlapping the results 
will give us a map of the areas suitable for our needs. 

4 Suggestions 

When dealing with large amounts of data knowledge 
management (KM) problem usually arises. Current 
implementation does not support KM. At the same time 
spatial data has a lot of metadata which can be extended with 
ontologies and thus make it possible to easily store and share 
knowledge. Making use of RDF-based ontologies will 
enable the system to use Open Geospatial Consortium’s 
GeoSPARQL query language [6], which will make it easier 
to implement decision support tasks. 

5 Conclusions 

As a result of the work a prototype of SDSS has been 
implemented which makes use of heterogeneous data 
sources and environmental sensors. Data is consolidated for 
decision support tasks. The system also has an ability to add 
crowdsourced data and analysis tools. As a result, great 
variety of data mining algorithms can be applied directly to 
spatial data. 
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