
About 2 percent of the solar energy reaching 
earth is converted to wind energy. Surface 
winds have the potential to supply about 
30 times the total energy consumed in the 
United States. Achieving this potential 
on a household level is a feat not often 
accomplished in Oregon.

Usually, it is practical to generate 
electricity from the wind only with careful 
planning and access to the right site. 
Improper siting is the single greatest source 
of disappointment for Oregon wind system 
owners. Improper siting can be avoided 
with a little forethought and planning. 
Understanding the wind and measuring 
available power at potential sites can prevent 
investments in equipment that may never 
provide an acceptable return to the investor.

In general, Oregonians turn to wind and 
other renewable energy resources for three 
reasons: 1) the high cost of connecting 
remote sites to utilities; 2) rapidly increasing 
utility bills in areas already served by public 
or private utilities; or 3) for the satisfaction 
of tinkering with a technology only 
somewhat younger than civilization.

If you are in the third group, economic 
considerations are less important. If you 
need power at a remote site or are frustrated 
by high utility bills, obtaining the most 
power per dollar invested is important.

You can determine if wind is a good 
option only if you measure the energy 
available at your site and compare it 
to the cost of the energy delivered by 
other technologies such as solar heating, 
small-scale hydroelectric generation, or 
photovoltaics (solar cells). In most cases, 
conservation is the best investment—it 
is almost always cheaper to conserve an 
existing resource than to develop a new one.

Available wind resources in Oregon 
The coast and Columbia River Gorge 

offer the best potential for wind generation 
in Oregon. However, local topography 
strongly influences available wind 
energy. You can expect to find heavier 
concentrations of suitable sites in certain 
regions of the state, but few sites in each 
region will produce electricity for less than 
the price of energy purchased from a utility.

The Willamette Valley-Portland area has 
very limited wind potential. Research by 
Portland General Electric (PGE) indicates that 
even currently expensive photovoltaic arrays 
are more cost-effective than small wind electric 
systems in most of the PGE service area.

Figure 1 is adapted from a computer-
generated map of wind potential in Oregon. 
The map indicates in which areas what level 
of wind resources can be found on the most 
exposed sites. However, the only way to 
estimate the potential of a site is to measure 
the wind speed with an anemometer at the 
site, usually over a 1-year period. Table 1 
(page 2) shows relative wind power density 
and wind speeds from the map at 10 meters 
and 50 meters.
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Figure 1.—Oregon’s wind potential. The numbers indicate relative strength of wind resources. The higher 
the number, the greater the wind potential



�

 Suitable wind power for energy generation.
a  Vertical extrapolation of wind speed based  
 on the 1/7 power law.
b Mean wind speed is based on Rayleigh  
 speed distribution of equivalent mean  
 wind power density. Wind speed is for  
 standard sea-level conditions. To maintain  
 the same power density, speed increases  
 5%/5,000 ft (3%/1,000 m) of elevation.

Site prospecting 
Prospecting for a potential site is not 

difficult. Vegetation is the best clue to areas 
with strong, persistent winds. The Griggs-
Putnam Index (Figure 2) has been used 
since the 1940s to estimate annual wind 
speeds based on trees which are misshapen 
because of strong winds.

The scale was originally developed for use 
with true firs (Abies) in the Northeastern 
United States, but it has been adapted 
for use in the Northwest by researchers at 
Oregon State University.

Remember, locating wind-deformed 
trees is not a substitute for an anemometer 
study. While the Grigg-Putnam Index gives 
preliminary indications for Douglas-fir, true 
firs, and Ponderosa pine, it is not accurate 
for other Northwest species.

Successful wind energy use sites in 
Oregon usually have mean annual wind 
speeds of 11 to 13 mph or greater. That 
means moderate flagging should be 
noticeable if there are fir or Ponderosa pine 
trees on the site you are considering. The 
flagging should be apparent over at least 50 
percent of the tree’s height.

While vegetation can be a good indicator, 
do not install a wind system solely on the basis 
of ecological indicators. Even a small difference 
in average annual wind speed significantly 
affects the amount of energy from a wind 
generator over the course of a year.

An important rule to remember when 
siting a wind generator deals with wind 
power and wind speed: Wind power (watts) 
is proportional to the wind speed cubed. 
If the wind speed doubles, the available 
wind power increases by a factor of eight. 
Over one year the effect of the rule is most 
important.

Table 1.—Classes of wind power density at 10 meters and 50 meters a.
      10 m (33 ft)         50 m (164 ft) 
 Wind Wind power  Wind power  
 power density Speedb density Speedb  
 class watts/m2 m/s (mph) watts/m2  m/s (mph)

1 . . . . . . . . . . . . 100 . . . . . . . . .4.4  (9.8). . . . . . . . . . . . . .200 . . . . . . 5.6 (12.5) 

2 . . . . . . . . . . . . 150 . . . . . . . . 5.1 (11.5). . . . . . . . . . . . . .300 . . . . . . 6.4 (14.3) 

3 . . . . . . . . . . . . 200 . . . . . . . . 5.6 (12.5). . . . . . . . . . . . . .400 . . . . . . 7.0 (15.7) 

4 . . . . . . . . . . . . 250 . . . . . . . . 6.0 (13.4). . . . . . . . . . . . . .500 . . . . . . 7.5 (16.8) 

5 . . . . . . . . . . . . 300 . . . . . . . . 6.4 (14.3). . . . . . . . . . . . . .600 . . . . . . 8.0 (17.9) 

6 . . . . . . . . . . . . 400 . . . . . . . . 7.0 (15.7). . . . . . . . . . . . . .800 . . . . . . 8.8 (19.7) 

7 . . . . . . . . . . . 1,000 . . . . . . . . 9.4 (21.1). . . . . . . . . . . . 2,000 . . . . . 11.9 (26.6)

Figures show permanent deformation of trees during their life caused by prevailing winds. 
Figures show correlation only for Douglas-fir and Ponderosa pine, but agree with similar 
research on balsam and fir trees in the Northwest.

Figure 2.—Windspeed rating scale based on the shape of the crown and degree twigs, branches, and trunk 
are bent (Griggs-Putnam Index; Hewson, Wade, and Baker, 1977).

  Top view    Side view   Top view    Side view
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For example, an anemometer installed at a 
potential wind site shows a wind speed of 10 
mph. A second anemometer 200 yards away 
records wind speed of 12 mph. The available 
wind power will be 42 percent less at the first 
site because of a difference of 2 mph.

Sample Calculation 
 Units of 
 power 
Wind speed cubed  available
10 mph x 10 mph x 10 mph =  1,000 
12 mph x 12 mph x 12 mph =  1,728
1,000 ÷ 1,728 = 0.58 1 – 0.58 = 42%

Accurate measurement is crucial in 
predicting the amount of power available to 
your system.

Measuring annual average wind speed is 
the easiest way to predict good performance 
at a site, but there are shortcomings in 
relying too heavily on annual average 
figures. Consider two sites with identical 
12 mph annual average wind speeds. At 
one site the wind blows often at 8 mph 
and occasionally at 20 mph. Another site 
with the same average has more frequent 
periods of 8 mph winds but occasional 30 
mph winds. The second site will generate 
more energy because of the greater than 
proportional power in 30 mph winds. Also, 
most wind generators do not generate any 
energy below 8 to 12 mph.

Accurately recording wind speeds on a 
minute-by-minute or hourly basis is possible 
but expensive. Annual average wind speeds 
are a good indicator for most small turbines, 
but they don’t tell the whole story.

Placing an anemometer at the actual 
site of your wind turbine is the only way 
to measure site wind speed accurately. 
Usable predictions of turbine output and 
the economic analysis required for good 
decisionmaking cannot be done without an 
anemometer study.

Anemometers 
Many wind turbine owners agree that 

living happily with a wind turbine requires 
being knowledgeable about wind energy and 
involved with the peculiarities of your site’s 
wind resources.

If you are considering spending $8,000 
to $25,000 for a wind turbine system, it 
makes sense to spend $300 to $500 on an 
anemometer. It is cheap insurance! Some 
dealers even rent the equipment. Take the 
time to learn about wind measurement 
and the wind at your site before you “take 
the plunge.” The time and first few dollars 
invested will pay dividends in the long run.

Wind measurement systems used for 
small-scale prospecting usually consist of a 
sensor and display or recorder. The sensor 
most often consists of three cups rotating 
around a vertical axis, although propeller-
type sensors also are used.

The simplest and most often used recorder 
is the single counter. This device records 
the total miles of wind passing the sensor 
(similar to an odometer on a car or truck). 
This is called a wind run odometer or wind 
run accumulator. Many anemometers come 
with a speed indicator rather than a recorder. 
Although these systems are less expensive, we 
do not recommend them for a wind resource 
study. Without a recording device there is no 
convenient way to gather representative wind 
resource data accurately.

To determine wind speed with a wind 
accumulator, record the elapsed time 
between readings and divide the amount of 
wind passing the sensor by the units of time 
elapsed. With this method, average wind 
speed can be computed between any two 
readings.

Sample Calculation 
 Average wind speed  Miles of wind recorded   =  (Avg. mph)  Hours between readings

Because wind run accumulators are 
often battery powered, they are ideal for 
remote sites where power is not available. 
While an accumulator is limited in the 
type of information compiled, it is usually 
adequate for siting small wind generating 
systems. Accumulators do not provide 
technical information such as wind speed 
distribution, direction, or gustiness. 
Consider these factors if you are siting more 
expensive wind turbine projects.

Because projections from shorter studies 
can be misleading, we recommend a 1-year 
anemometer study. Imagine measuring the 
rainfall in Oregon for the months of June, 
July, and August and multiplying the total 
by four to give annual rainfall. The seasonal 
variation of the wind requires at least a 12-
month study. Even this period is not totally 
accurate if you consider variations in wind 
speed from year to year.
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Figure 4.—Zone of disturbed flow over a small building.

Figure 3 represents changes in the wind 
speed profile as the wind approaches and 
flows over a cliff. The arrows represent wind 
speed, and show enhanced wind speed 
above the zone of turbulence. However, it is 
important to avoid the turbulent areas at the 
foot and near the top of the cliff. These can 
cause real problems for wind turbines, in 
addition to reducing available power.

Siting 
Deciding where to install a wind turbine 

is critically important. Changes in terrain 
mean changes in the wind resource available 
to your turbine. Remember that air is fluid. 
Like water in a stream, air will accelerate, 
slow, or eddy as it strikes and moves around 
land features.

Wind speeds generally increase with 
height. Elevated terrain like a ridgetop 
usually raises a wind turbine into faster 
moving air. Cliffs and buttes are sometimes 
used for wind turbine sites.

Valleys and canyons may act as natural 
funnels to increase air movement past a 
turbine. Wide valleys parallel to prevailing 
winds can be good sites. Flows are 
sometimes enhanced where valleys and 
canyons narrow. However, valleys are usually 
poor sites. Only an anemometer study will 
give indications of the site’s potential.

Variations in topography greatly influence 
wind speed and available wind power. If 
you live in an area with apparently low 
wind power, certain types of hill terrain 
can increase the local wind speed. If, on 
the other hand, you are in a generally 
good wind area, your site’s winds may be 
disappointingly poor due to the proximity 
of mountain ridges, trees, or buildings.

Buildings, trees, and other obstacles tend 
to cause turbulence in air as it flows over 
them. As trees grow, their effects on the local 
resource increase. Figure 4 shows that a zone 
of turbulent air occurs for a distance of two 
times the height of the object upwind and 
20 times the height of an object downwind. 
The turbulent air extends to two times the 
height of the obstruction above the ground.

This publication does not discuss the 
complexities of siting in detail; however, 
you should site wind instruments like wind 
turbines if the data are to be accurate. 
Sources in the bibliography provide 
guidance for siting wind systems.

Your anemometer should be placed at the 
same site and height of your proposed wind 
turbine. Use an open area rather than a site 
above a roof. Television antennae masts 
are ideal for supporting an anemometer. 
Remember to be aware of electrical hazards 
when erecting metal masts near power lines. 
In all cases, the anemometer should be at 
least 30 feet above the surface of the ground.

The Oregon Department of Energy 
recommends that your anemometer be at 
least 20 feet above any obstruction within 
700 feet of the site.

Wind measurements at one height do not 
accurately estimate wind characteristics at 
another height. Experience shows significant 
differences for anemometers located on the 
same mast separated by as little as 20 feet. 
These differences are often unpredictable. 
Flying a kite with streamers on the string 
can demonstrate much about wind behavior.

Recordkeeping 
Written records of the data accumulated 

from your anemometer and weather 
observations are an integral part of 
evaluating available wind resources. Put 
your information in one place. Wire-bound 
notebooks are convenient for keeping your 
records. Scraps of paper are easily lost over a 
year-long period.

Read your recorder at least daily, twice 
daily if possible. The more often you record 
the numbers from your readout, the more 
information you will be able to obtain from 
your data. Table 2 (page 5) shows a sample 
entry from a record of run-of-the-wind 
information.

You can estimate a monthly wind speed by 
averaging the daily values from your record 
book. It is probably most convenient to list 
each month on a separate page. Calculate 
the average annual wind speed by averaging 
the monthly values. Be sure to note weather 
observations. Record the wind direction and 
passage of fronts and major storms.

Figure 3.—Wind speed profiles of air flowing over a cliff.
(Horizontal arrows pointing to the right indicate wind direction. Each of the four sections shows a different 
time period as the wind blows over the cliff.)
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Additional information 
The best source of information on wind 

systems and wind measurement are the 
owners of existing small generating systems. 
Most owners are happy to share their 
experience with others. Community energy 
organizations, wind system dealers, and 
utilities may be good sources for finding the 
names of turbine owners in your area.

Many Oregon communities have Oregon 
State University Extension energy agents. 
These agents can help with information and 
technical assistance on wind measurement 
and small wind turbines. Call your local 
Extension office for the name of the nearest 
Extension energy agent.

The Oregon Department of Energy 
(ODOE) is experienced with wind 
measurement and large and small turbines. 
Information on energy tax credits is also 
available from ODOE.

Libraries with energy collections are 
located throughout the state. Contact your 
community energy organization or local 
librarian for help in locating the references 
you need.

Many utilities have information on 
wind systems and resources in their service 
areas. Some participate in anemometer 
loan programs sponsored by the Bonneville 
Power Administration. The number of 
anemometers available for loan is extremely 
limited. Call or write your local utility; it 
can be a good source of information.

Table 2. —Sample from a wind data record book.
    Wind 

     passage Speed 
Date Time Reading Hours (miles) (mph)

10-11-05 0600 00000 0 0 0 

10-12-05 0600 00134 24 134 5.58 

10-13-05 0600 00384 24 250 10.41 

10-14-05 0700 00641 25 257 10.28 

10-16-05 0600 01201 47 560 11.91
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