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VIRTUAL MEASURING MASTS
To find the best location for a wind power plant, a mapping of the wind is usually con-
ducted, followed by measurements at the location. Measurement campaigns are 
however often time-consuming and expensive, but with the virtual mast method, a quick 
first “screening” of the wind conditions in a specific location can be achieved.

The current practice used to find the best location for a 
wind power plant usually entails a mapping of the wind, 
which means that the wind’s speed and direction are 
estimated using the statistical information available. 
Following this, measurements are generally taken at 
that location for a certain period of time. Measurements 
give a picture of the wind conditions for a specific mea-
surement period and the information applies only to 
specification location and height at which the measure-
ments are taken.

MODELS SIMPLIFY THE PROCESS
Measurement campaigns are, as a rule, time-consuming 
and expensive. Before measurements start, you can the-
refore study the wind conditions more cost-efficiently 
by using models, presupposing that the models, within 
reasonable limits, provide sound information in respect 
of the wind conditions.
Virtual masts are easy to use. Setting up a model and 
making calculations over several years as well as evalua-
tions can all be done within one or two months, depen-
ding on the complexity of the model. Furthermore, by 
using models, a relatively large area around the location 
in question can also be studied. This can be compared 
with traditional measurement methods that normally 
need to be conducted over at least a year to provide suf-
ficiently comprehensive statistical data.

SIMPLER MODELS FOR “SCREENING” 
Simpler models can work as a cost-efficient “screening” 
tool as a first step following statistical analyses of the 
available data, even if the information is not of the same 
quality as more complex models or measurements con-
ducted over a long period. Measurements are still neces-
sary, but when complemented with virtual measuring 
masts, the scope of the measurements can be made 
more efficient.

SMHI’S “VIRTUAL MASTS CONCEPT”
The methodology known as “Virtual masts” is based on 
meteorological data from SMHI databases, a wind mo-
del that can be found in one of SMHI’s “Air Quality Mo-
del” systems for general studies of wind and the spread 

Wind statistics
Statistical compilation of wind information calculated through virtual masts 
that describe the distribution of the wind direction and the wind strength.

of air pollutants. The wind model provides information 
in two-dimensional wind fields over the selected cal-
culation area.

Based on a profile model, the wind is then calculated 
at different levels, taking into consideration the various 
stability conditions at a given geographical point.

The model utilises information regarding the land 
roughness and topography of the terrain in question. In 
addition, meteorological data for each hour of the cal-
culation period is also utilised. The results, in the form of 
time series, enable statistical analyses to be carried out.

The horizontal resolution for virtual masts is nor-
mally 100 metres, but this can vary. The number of ver-
tical levels may also vary, however the typical resolution 
is every couple of metres nearest the ground, with a 
gradually decreasing distance upwards.

The service includes simpler analyses, statistical data 
and production forecasts in the form of wind roses, tem-
perature wind roses, Weibull distributions and the P50/
P75/P90 energy production assessments.

By using a virtual measuring mast at the same posi-
tion as the actual mast, it is possible after just one year of 
measurements to make an “average year correction” of 
the measurement with the help of the longer series of 
measurements that the virtual mast provides. The av-
erage year correction puts the measured time series in a 
climatological perspective.
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Comparisons with measurements 
and results using the MIUU model
As an example of the results achieved 
with the model, the diagrams to the left 
show the periodic average wind speeds 
for locations and levels that have been 
calculated using virtual masts (VMmod), 
in addition to those measured and calcula-
ted with another model, the MIUU model, 
reference H. Bergström, “Vindpotentialen 
i Sverige på 1 km-skala, Beräkningar med 
MIUU-modellen, Version 2007”, (Umod 
in the diagrams). The locations are desig-
nated Site 1 _ Site 12 in the diagrams).
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COMPARISIONS WITH THE MIUU MODEL
Comparisons between calculations of average wind 
speeds conducted using virtual masts and the Swedish 
Energy Agency’s national mapping, which is conducted 
using the MIUU model from Uppsala University, show a 
consensus between the two models.  Furthermore, vir-
tual masts allow for more detailed information, in terms 
of both time and space.

“SCREENING” WITH VIRTUAL MASTS
The virtual mast method permits a quick, first
“screening” of the wind conditions in a specifically se-
lected position. Measurements for a certain period can 
then be used to evaluate the method with virtual masts. 
The evaluation can, if necessary, allow a certain calibra-

tion of the method which, in a third stage, can produce 
several virtual masts over a larger area around the posi-
tion that was originally “screened”.

CAN REDUCE THE REQUIREMENT FOR MEASURE-
MENT MASTS
Setting up a measurement mast is a relatively large in-
vestment and it takes a long time to acquire measure-
ment data for a sufficiently comprehensive statistical 
foundation. Using the virtual mast method, efficiency 
can be improved through a possible reduction in the
need for several measurement masts in larger wind 
farms; the need for long series of measurements may 
also be reduced.
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