
 

 

This document will help you understand the statis-
tics commonly used to describe wind when it is 

studied for the purpose of evaluating wind power 
facilities. 

O ve rv i ew  

W i n d  S t at i s t i c s  

1. Long-term mean wind speed:  Often given as 
the annual mean (average) wind speed, this 
number represents the quality of the wind re-
source. 

*  Based on typical annual energy production at 6, 7 
and 8 m/s annual averages, as a percentage of pro-
duction at 7 m/s. Note that quality will vary with 
other factors that affect project economics. 

The power in the wind is related to the cube of 
the wind speed, so a small improvement in 
resource quality results in a large increase in 
electrical power. 

2. Prevailing wind direction:  The direction from 
which the wind blows most often is the prevail-
ing wind direction.  Knowing the directional 
behavior of the wind is useful when consider-
ing where to install wind turbines.  If the pre-
vailing winds come from the west, for exam-
ple, you would not want to install a turbine 
somewhere with an obstacle to the west. 

3. Average turbulence intensity:  Turbulence 
intensity is a measure of the “gustiness” of the 
wind and is calculated as 
the standard deviation 
(over a short interval, e.g. 
10 minutes) of the wind 
speed divided by the mean 
wind speed. Lower turbu-
lence results in less re-

quired maintenance and better performance 
from a wind turbine.  Average turbulence 
intensities are used to compare different sites.  
In New England, turbulence intensities range 
from 0.1 to 0.5.  Offshore values may be even 
lower.  Further discussion is found in the 
Graphs section below. 

4. Wind shear:  Usually, wind speeds increase 
with height above the ground.  This change in 
wind speed with height is called wind shear.  
Wind shear can be characterized by the expo-
nent, α,  in the so-called “power law” equa-
tion: 

 where U is the wind speed at the height (z) of 
interest (say, hub height), and Ur is the speed 
actually measured at another height zr.  The 
larger the shear, the more the wind speed 
increases at higher elevations. 

5. Data quality:  When collecting data, it is im-
portant to know the quality of the data.  Poor 
quality data are not trustworthy.  Two num-
bers often reported are: 

 - Gross data recovery percentage:  The per-
centage of data expected which were actually 
recorded in the logger. 

 - Net data recovery percentage:  The per-
centage of data expected which passed a qual-

ity control process.  Differ-
ences between the gross and 
net percentages are usually 
due to sensor icing or mal-
function. 
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Wind Resource for 

Commercial Turbines* m/s mph 
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6 – 7 13.5 – 15.8 73 - 100% 

7 – 8 15.8 – 18 100 - 125% 

> 8 > 18 125 % & above 
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Wind speeds are usually measured in 
units of meters per second (m/s). 

 
1 m/s = 2.25 mph 
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the community scale: 
1. Technology   
2. Performance 
3. Impacts & Issues 
4. Siting 
5. Resource Assessment 
6. Wind Data 
7. Permitting 



 

 

Page 2  

G raph s  

Another model of wind shear explained by windpower.org: 
www.windpower.org/en/tour/wres/shear.htm 

New England wind resource map by TrueWind: 
truewind.teamcamelot.com/ne/ 

US Department of Energy wind resource info: 
www.eere.energy.gov/RE/wind_resource.html 

National Wind Technology Center’s wind resource 
publications list:  www.nrel.gov/wind/wind_pubs.html 

Wind Energy Explained, Theory, Design and Applications, 
Manwell, McGowan, Rogers, Wiley, 2002 

For the on-line version of this fact sheet with the complete 
set of links, see www.ceere.org/rerl/about_wind/  

Renewable Energy Research Laboratory, University of Massachusetts at Amherst  

Wind speed time series:  This graph shows trends and the 
variability of the wind.  

 
 
Wind speed distribution:  This shows the percentage of 
time that the wind blew at a given speed.  The highest 
percentage indicates the wind speed most often experi-
enced.  This may be different than the mean wind speed. 

 
 
Monthly average wind speeds:  This plot of the monthly 
average wind speeds shows the trends in the wind speed 
over the year.  New England winds are usually faster in 
the winter and slower in the summer.  

 
 
Diurnal average wind speeds:  This plot shows the aver-
age wind speed for each hour of the day.  The typical 
diurnal pattern at low elevations in New England is low 
speeds in the morning, winds increasing through the after-
noon, then subsiding at night.  While this pattern usually 
exists throughout the year, the specific times of day at 
which the highs and lows occur will vary from season to 
season.  

 
 
Turbulence intensity:  This graph shows the gustiness of 
the wind at different wind speeds.  Together with the 
Wind Speed Distribution, this graph can be used to deter-
mine the level of turbulence present under typical operat-
ing conditions.  A turbine manufacturer will use this graph 
to predict maintenance scheduling. 

 
 
Wind rose:  A plot, by compass direction, showing the 
percentage of time that the wind comes from a given 
direction and the average wind speed in that direction.  
This plot is used to determine how to orient and space a 
group of turbines.
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Fo r  More  In fo rmat ion  

Community-owned wind turbine, 
in Hull, MA.  
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