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1. INTRODUCTION 

1.1. DOCUMENT PURPOSE 

 
The choice of the Data Centre location could have important impact in term of cooling system and also for the 
renewable energy usage. The purpose of this document is to present a free software tool that will be used for 
GreenDataNet project to identify the best locations of the Demonstrator. It allows other users to identify 
within Europe what could be the best locations of Data Centre depending of free cooling potential, solar 
irradiation and wind speed but also the method to generate a decision map taking into account all their 
relevant data and parameters.  
Hence other renewable resources (as biomass or hydropower) data, economic data as electricity prices, and 
environmental data as greenhouse gases emissions could be considered by a data center developer to select 
the best locations and could be integrated through maps within the used software tool. As the framework of 
the Task 1.2 is not to gather data and to build a wide variety of maps, it has been decided to focus on the most 
relevant ones for urban data center in Europe as defined for the GreenDataNet project: temperature for free 
cooling, solar irradiation and wind speed for electricity production. 
 
The following document corresponds to the part of the Work Package 1 (WP1) Task 1.2 (Investigation of 
renewable energy potential) purpose and the associated delivery D1.3. 

1.2. DEFINITION, ACRONYMS AND ABBREVIATIONS 

1.2.1. KEY DEFINITIONS 

Not applicable. 

1.2.2. KEY ACRONYMS AND ABBREVATIONS 

 

DC Data Centre 

ESS Energy Storage System 

GEC Green Energy Coefficient 

GUI Graphical User Interface 

KPI Key Performance Indicator 

NASA National Aeronautics and Space Administration 

PV Photovoltaic 

QGIS Quantum Geographic Information System 

REF Renewable Energy Factor 

S2D Solar simulation data producer 

SOE State Of Energy 



10 

 

1.3. KEY REFERENCES AND SUPPORTING DOCUMENTATION 

The references and supporting documentation are defined in the footnote of the pages. 

1.4. DOCUMENT OVERVIEW 

The document is organized in several parts consisting: 

1) To introduce the QGIS tool and describe the use of QGIS linked with GreenDataNet project 

2) To identify and propose some locations for the demonstrator of a urban Data Centre 

3) To present results of simulations on the environmental impact of such Data Centre by using 

Photovoltaic Renewable Energy for various potential locations 
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2. QGIS TOOL DESCRIPTION 

 

2.1. INTRODUCTION 

QGIS is a free and Open Source Geographic Information System (GIS). QGIS is multi-platform tool and supports 

numerous vector and database formats and functionalities. By using QGIS it can be visualized, managed, edited 

and analyzed maps. The QGIS is used in this project in order to present the variation of the temperature, wind 

speed and irradiation in order to determine the good location for the integration of the renewable energy to 

Data Centre. However it could be used to integrate other parameters as electricity prices, greenhouse gases 

emissions, and hydropower potential as soon as data and maps are available. 

2.2. DOWNLOAD AND INSTALLATION OF QGIS 

The first step is to download and install QGIS tool from the next link: 

http://www.qgis.org/fr/site/forusers/download.html 

The current version is QGIS 2.4 and was released in June 2014. QGIS is available on Windows, MacOS X, Linux 

and Android. 

After downloading the application for the associated Operating System, the installation procedure has to be 

followed and QGIS could be launched. 

Launch the QGIS desktop from the start menu: 

 

The QGIS tool environment should appear: 

 

http://www.qgis.org/fr/site/forusers/download.html
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2.3. LOADING DATA IN THE QGIS ENVIRONMENT 

To achieve the objective of the GreenDataNet project, the following three sets of data need to be loaded in the 

QGIS environment: 

1) The temperature, air side and water side economizer mapping allowing to identify the best location in 

term of cooling efficiency 

2) The solar irradiation mapping allowing to locate the best location of photovoltaic usage 

3) The wind mapping allowing identifying location that could host wind generator. 

The limitation of the performed work within GreenDataNet is the scale of available maps because they only 

have 100km square accuracy. 

This is not enough to analyze the annual renewable energy potential and the associated temperature for a 

given location in order to design with accuracy the renewable energy plant and cooling components for a data 

centre. But in all the case, it should be sufficient to identify some specific locations or areas and proceed to the 

PV simulation accordingly. Moreover similar method, as the one presented here, could be later applied if maps 

with better accuracy are available. 

The next procedure should be followed up to load Data in the QGIS environment: 

¶ Download the QGIS GreenDataNet zip file from here. 

¶ Unzip the content and open the GreenDataNet qgs project file 

The next interface should appear: 

 

Only countries and ocean layer are enabled. The solar, wind and temperature layer are disabled. 

http://www.greendatanet-project.eu/tzr/scripts-admin/downloader2.php?filename=DOC001/docs/72/2d/4zubimp0e8c2/2&mime=application/zip&originalname=QGIS_for_GreenDataNet.zip&moid=44
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¶ Enable the solar irradiation map. The QGIS environment appears as the following screenshot with 

lower solar resources in blue and higher in red. The irradiation data are average of annual irradiation 

from NASA database and the format of data is directly applicable within QGIS project. 

 

¶ Enable the temperature layer with the countries and ocean layers and disable the other layers (here 

solar irradiation map) in order to visualize the temperature variation on the map. The present data is 

yearly average temperature of the globe. The temperature data comes from NASA website. 

 

 
 

¶ More details or data can be added to the map by drag and drop of files with the extension .asc. 

¶ However not all the data is available in the required format. It is the case for some data coming from 

the NASA website as the wind speed and temperature data used in GreenDataNet. Then a 

ά.ǊƻƪŜǊψbŀǎŀψDL{έ has been developed in order to produce a GIS format file with .asc extension for 

the wind speed map and from the wind speed data with NASA format.   
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The .asc files contain information organized like in the following figure. Each value in this file 

represents the data for a point of the map: 

 
¶ Enable the wind speed layer with the countries and ocean layers and disable the other layers 

(temperature and solar irradiation maps) in order to visualize the wind speed layer variation on the 

map. 

 

¶ The color representation of each layer could be setup through the next step: 

.1. Double click on the desired layer : 
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.2. Next figure appears:  

 

.3. Choose the following parameters and click on the button Ψ/ƭŀǎǎƛŦȅΩ:  

 

After applying these parameters, the following representation is get: 

 
¶ Same procedure could be repeated for the other layers of data. 
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2.4. USEFUL PROCEDURE FOR GREENDATANET 

2.4.1. INFORMATION TOOL 

In order to obtain information about a specific point of the map, the information tool ( ) is used.  

First, select from the layers window the information needed by a click: 

 

In this case, the solar irradiation map is selected. 

Then by clicking on the location on the map through the information tool, the data appears as shown in the 

following window: 

 

This procedure will be used in the next part of the document to identify for each map the minimum 
and maximum values corresponding to European countries. Through this, it will help to determine 
the location of DC depending of the weight of each parameter (wind, solar or temperatures). 
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2.4.2. GEOREFERENCER PLUGIN 

wŀǎǘŜǊ Řŀǘŀ ƛƴ DL{ ŀǊŜ ƳŀǘǊƛŎŜǎ ƻŦ ŘƛǎŎǊŜǘŜ ŎŜƭƭǎ ǘƘŀǘ ǊŜǇǊŜǎŜƴǘ ŦŜŀǘǳǊŜǎ ƻƴΣ ŀōƻǾŜ ƻǊ ōŜƭƻǿ ǘƘŜ ŜŀǊǘƘΩǎ ǎǳǊŦŀŎŜΦ 

Each cell in the raster grid has the same size, and cells are usually rectangular. The Georeferencer Plugin is a 

tool for generating world files for rasters. It allows to reference rasters to geographic or projected coordinate 

systems by creating a new GeoTiff or by adding a world file to the existing image. The basic approach to 

georeferencing a raster is to locate points on the raster for which you can accurately determine coordinates. 

To illustrate the use of this plugin, the next map published by European Environment Agency
1
 (see Figure 1) 

could be referenced rasters to the geographic system used in the previous paragraph 2.3. This Part should help 

to import data, which is not a table but a map, to the GreenDataNet QGIS interface. For that a method (plugin) 

and specific information are needed in order superimpose accurately the different layers. 

  

Figure 1 - Distribution of full load hours in Europe map 

                                                                 

1
 www.energy.eu/publications/a07.pdf 

http://www.energy.eu/publications/a07.pdf
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2.4.2.1. ENTERING GROUND CONTROL POINTS (GCPS)  

To start georeferencing an unreferenced raster, it has to be loaded using the button. The raster will be 
shown up in the main working area of the dialog. Once the raster is loaded, it can be started to enter reference 
points. 

Using the 
Add Point

 button, add points to the main working area and enter their coordinates. For this 
procedure you have to click on a point in the raster image and enter the X and Y coordinates manually. 

It can also be clicked a point in the raster image and chosen the 
From map canvas

 button to add the X and Y 
coordinates with the help of a georeferenced map already loaded in the QGIS map canvas. 
 

With the button, the GCPS in both windows can be moved, if they are at the wrong place. 
Continue entering points. You should have at least four points, and the more coordinates you can provide the 
better the result will be. There are additional tools on the plugin dialog to zoom and to mark out the working 
area in order to locate a relevant set of GCPS points. 
 
After this step, the result appears like as the following screenshot (see Figure 2): 
 

 

Figure 2 ς Georeferencer setting points 

The GCPS points that are added to the map are stored in a separate text file usually together with the raster 

image. This allows us to reopen the Georeferencer plugin at a later date and add new points or delete existing 

ones to optimize the result. 

 

http://docs.qgis.org/2.2/en/_images/mActionAddRasterLayer.png
http://docs.qgis.org/2.2/en/_images/mActionAddGCPPoint.png
http://docs.qgis.org/2.2/en/_images/pencil.png
http://docs.qgis.org/2.2/en/_images/mActionMoveGCPPoint.png
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2.4.2.2. DEFINING THE TRANSFORMATION SETTINGS  

.ȅ ǎŜƭŜŎǘƛƴƎ ά{ŜǘǘƛƴƎǎέ ҐҔ ά¢ǊŀƴǎŦƻǊƳŀǘƛƻƴ ǎŜǘǘƛƴƎǎέΣ ǘƘŜ ƴŜȄǘ ǿƛƴŘƻǿǎ ǎƘƻǳƭŘ ŀǇǇŜŀǊ ŀƴŘ it has to be applied 

the next parameters to get the best transformation from the original map to the QGIS map: 

 

After cƭƛŎƪƛƴƎ ƻƴ ǘƘŜ άCƛƭŜέ ҐҔ ά{ǘŀǊǘ DŜƻǊŜŦŜǊŜƴŎŜǊƛƴƎέ the next window appears, and the default coordinator 

reference system of the imported picture (here WGS84) to the QGIS environment has to be validated.  

 


























































































































