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Abstract 

At present there exists a great deal of GIS providing data on renewable energy on local and international level. In case of lack of field 
measurements the idea of using open source data along with field actinometrical measurements on the certain (or existing) sites seems to 
be efficient from the point of view of accuracy and costs. An overview of GIS commonly used in Russia and USA is given below. All the 
data used in the overview is available as project descriptions given on the web portal being discussed. All the systems have been analysed 
from the point of view of the data used on the portal, visualization tools and maps (wind, solar etc.). 
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1 Introduction 

Nowadays, the amount of data being produced and stored 

increases rapidly. Due to the rapid development and low 

cost of data transmission and storing tools the amount of 

stored data is steadily reaching enormous values. Naturally, 

in order to process all this data and process information 

‘usefully’ it is necessary to develop more complicated 

methods and, in some cases, new fields of study. Moreover, 

from the point of view of processing speed more powerful 

calculation capacity is required. 

Modern development of cloud computing allows to 

access, in the short period of time, almost unlimited 

resources for data processing and representation, and, in 

case of shortage, to broaden and deepen the needed data. 

2 Data gathering and data processing used in modern 
GIS from the point of view of green energy 
monitoring 

Data is the main valuable source of such systems. If certain 

data is confidential there exist several open source datasets 

providing correct data on renewable energy, and in some 

cases, with relatively high precision. Table 1 provides a brief 

overview of some datasets with information on solar energy. 

Besides using these datasets it is also possible to use 

NASA SSE, open source datasets on solar energy, providing 

information about the whole Earth surface on the (1 х 1) grid. 

According to the researches held on the territory of Russia 

during several years, the NASA SSE data provides a 

sufficient accuracy level [1]. 

 

3 Maps categorization and comparative analysis of the 
existing representation models 

In common case all the maps provided by renewable energy 
monitoring systems are classified with respect to the energy 
source they are representing. They are also classified 
concerning the means of their creation (i.e. raster and vector 
data model) [7].  

Raster data is simple and faster to realize but in certain 
cases the map resolution may not be sufficient enough for 
proper analysis.  

Vector data model requires more complicated and 
sophisticated tools but it is, in turn, a correct way of weather 
data representation. Thus, vector data model provides high 
quality resolution which may be extremely important in 
certain cases. 

 
FIGURE 1 Differences in representation between raster and vector data 

models (http://www.utdallas.edu/~briggs/) 

4 Conclusions 

The comparative analysis of different GIS is an essential 

http://www.utdallas.edu/~briggs/
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part of defining proper functional parameters and 

requirements needed for creating a renewable energy 

monitoring system. A brief overview of existing GIS and 

their comparative analysis allow determining the following 

requirements list: 

1. Data gathering. As it has been mentioned above the 

NASA SSE datasets prove to be sufficiently accurate 

and satisfy all the requirements. But still, all the GIS 

have their own weather stations (or at least data of 

field actinometrical measurements) to verify the 

NASA data. Thus, it is strongly recommended to 

obtain local weather data along with using open 

source information. 

2. Data visualization and shape files. It has been 

mentioned that certain GIS provide their own shape 

files to be later used in other visualization platforms. 

In this case the data on local renewable energy 

sources is platform independent and allows the 

information to be later used for further researches. 

As the renewable energy monitoring system is used 

both for public and professional usage it is necessary 

to provide raster data for public (for easier access) 

and vector data for developers and researchers (for 

more accurate calculations). 

3. Maps. During the overview the problem of inexplicit 

map categorization has been revealed as it is quite 

possible for user to be confused. Consequently, the 

maps are to be explicitly divided by quality and by 

energy types (as on the NREL website).  

 
FIGURE 2 CENER data visualization sample on the IRENA portal 

To sum up, it is possible to claim that for regions with 
high renewable energy potential the problem of energy 
monitoring is considered as an essential part of further 
development. In case of lack of field measurements the idea 
of using open source along with field actinometrical 
measurements on the certain (or existing) sites seems to be 
efficient from the point of view of accuracy and costs. In this 
case, the renewable energy monitoring systems may be 
considered as the strong foundation for alter development of 
alternative energy in the regions with high potential and 
high energy demands. 
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