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1 Abstract 
This report describes how GIS-maps for identification of mini-wind potential have been 

produced. The resulting GIS-maps are also described as well how they have been used for 

identification of sites with mini-wind potential. 

 

In Sweden a site with good wind conditions is required in order to get a reasonable 

payback time on an investment in a small scale wind turbine. We have no specific 

economical subsidy for small scale wind power. The system with electricity certificates 

we have in Sweden since 2003 is not interesting unless you have a yearly production of 

minimum 10 000 kWh.  Further, we have no system of net-charging i.e. surplus electricity 

production feed into the grid has to be sold to significant lower price than paid for 

electricity bought from the grid. 
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2 The economy of mini-wind in Sweden 
In Sweden there is currently no specific subsidy for small scale energy production. The 

best value of the “own production” occurs when it replace electricity bought from the grid. 

The value per kWh will then be equal to the price paid for electricity bought from the grid 

including all taxes. 

 

Surplus energy can be feed into the grid and sold. But the price you get is less than 50% 

compared to when bought from the grid. If the yearly production is less than the owners 

own consumption 75% of the production will replace electricity bought from the grid. 

This assumption has been used in the figure below. 

 

 
Figure 1. The figure indicates the value of electricity production from small scale wind 

turbines in Sweden 2010. 

 

The lower price for the smallest turbines is a consequence of the construction of the 

electricity certificate system. A fixed fee applies making it unfavorable for turbines with a 

yearly production lower than 10 000 kWh to join the system. A 5 kW turbine can in a 
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good wind site produce this amount of energy i.e. this is the smallest turbine that can give 

a reasonable economical payback time in Sweden today.  

 

 

 

 

 

Figure 2. Investment cost per yearly produced kWh. 

 

 

Figure 2 illustrates how the investment per yearly produced kWh gets lower with higher 

average wind speed. The curve is an average for 10 different turbines available on the 

Swedish market today. List price and calculated production has been used and the turbines 

are in the range 5 - 45 kW. 
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3 Required wind speed at hub height 
Based on the above the conclusion is that an average wind speed of 5,5 m/s of higher is 

required at hub height if the site shall be classified as having a good potential for small 

scale wind power.  

 

4 Available wind resource maps 
The wind resources have been calculated for Sweden by Uppsala University 

(http://www.geo.uu.se/luva/default.aspx?pageid=13152&lan=0). The average wind speed 

is available for different heights over ground. The lowest is for 49 m height.  

 

 
Figure 3. The average wind speed at 49 m above 0-plane. 

  

In addition to the map above the calculated average wind seed is also available in a data 

format suitable for import to a GIS system. The average wind seed has been calculated on 

1 km mesh net. This data has been used as input for the specific GIS maps created for this 

project.  

http://www.geo.uu.se/luva/default.aspx?pageid=13152&lan=0
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5 Required wind speed at 49 m 
The required wind speed at 49 m has to be calculated from 5,5 m/s at hub height. Small 

scale wind turbines are seldom installed on towers higher than 30 m. The figure below 

illustrates the calculation of required wind speed at 49 m depending on the roughness 

class of the surroundings.  

 

 
 

Figure 4. Required wind speed at 49 m to reach an average wind seed of 5,5 m/s at 30 m 

hub height.  

 

 

For identification of sites with good potential for small scale wind power the requirements 

are; 

 An average wind speed of minimum 6 m/s at 49 

 Open terrain (maximum roughness class = 2).  
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6 Other requirements for mini-wind potential 
 

If a site with enough wind resources shall be considered as a site having potential we also 

must take into account the distance to neighbours. In order to get building permit the 

distance must be enough to secure a noise level < 40 dBa. A distance of 100 m to closest 

neighbour has been set as a prerequisite for mini-wind potential. For most min-turbines 

this is enough to avoid disturbing noise. 

 

Sites located in or close to areas with some kind of nature protection or preservation must 

be excluded. It’s not likely that building permit would be granted at those sites.  
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7 The GIS maps 
In the map the areas with an average wind speed > 6 m/s is marked. The background map 

contain information about land use i.e. open farm land can easily be identified. 

 

 

 

 
 

Figure 5. Overview map, areas with wind seed > 6 m/s marked. 
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Figure 6. A zoom in on the overview map.  

 

Figure 5 and 6 are snapshots from a pdf map covering the whole region with the size 17,7 

MB. The background map ha the scale 1:100000 i.e. more detailed maps covering parts of 

the region can easily be produced from the GIS system.  

 

In the figure 7 below a pdf map only covering a part of the region is used as base. The 

level of detail is very good and individual houses can now be identified. 
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Figure 7. A 150% zoom in on a pdf map covering the south part of the region. Individual 

houses can be identified.  

 

8 Summary 
As illustrated with figure 7 we now have a good tool to identify where in the region we 

have a potential for small scale wind power. Areas with an average wind speed of 6 m/s or 

higher is marked and the background map gives information about open farm land (yellow 

areas). In order to avoid discussions and potential conflicts with neighbours we are 

looking for houses with a distance to closest neighbour of >100 m. With the resolution i 

figure 7 we can identify individual houses and the distance to neighbours. 

 

The maps are in pdf format i.e. no special SW is required. The maps can easily be 

distributed and they can be used without any specific GIS knowledge. With two maps we 

now cover the whole region and we can with them review the whole region with the same 

resolution as in figure 7. If needed, we can easily produce maps with even higher 

resolution from the GIS-System. 

 


