
Wind models are tools that allow to study di-
fferent problems related with the atmosphe-
re, such as studying how the wind affects to 
a determined structure, pollutant dispersion, 
location of wind farms or fire spreading. This 
way, wind models are becoming increasingly 
important tools for coping efficiently with a 
wide range of social, politic and economic 
problems, and high expectations are placed 
upon them.

Thus, in order to offer means that allow to 
study and simulate wind fields the present 
solution is introduced. It is a software for 
prediction that can calculate the wind field of 
any area of interest, always using another 
known field as a base whether they are spe-
cific meteorological stations or predictions 
from a numerical weather prediction as the 
European Centre for Medium-Range Weather 
Forecasts (ECMWF.) [This European model is 
executed each 12 hours and is capable to 
elaborate weather prediction 10 days in ad-
vance.]

In order to work, the software takes into ac-
count the physical processes that rule the 
wind profile in atmosphere and terrain. To do 
so, the following data need to be collected or 
introduced in the system:

(1) Tetrahedral mesh of the calculation 
domain.  

(2) Map containing both land roughness len-
gths and displacement heights.

(3) Wind values (speed and direction). 

Description of the solution.
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This solution can be of great interest for the 
following sectors:

Managers of wind parks. Managers of wind 
parks may predict the energy generation by 
the calculation of the natural resource done 
by our software.

Managers of electricity networks. Wind’s pre-
diction may allow managers of electricity ne-
tworks to control the imbalances caused by 
renewable energies, as well as to manage ge-
neration and storage systems.

Managers of infrastructures. Knowing the 
wind forecast in severe adverse events is 
vital for some infrastructures as, for exam-
ple, airports.

Public institutions. This solution may be of 
interest for agents related to environmental 
protection and, more particularly, to those 
controlling spreading of forest fires and figh-
ting against atmospheric pollution.

Environmental consulting. This software may 
be useful for environmental studies.

Other. The solution may be also used for 
livestock protection by livestock farmers.

Study on wind fields is an open research line 
in which currently several research groups 
are working on. As a proof of the relevance of 
the market’s interest on this kind of software, 
the Institute of Intelligent Systems and Nu-
meric Applications in Engineering (SIANI) of 
the University of Las Palmas de Gran Canaria 
has signed agreements with several compa-
nies for using this software. 
 
In this line, companies on wind energy indus-
try need more sophisticated tools that allow 
them to face the requirements of a growing 
market more competitive and demanding. 
Thus, within the wind energy frame, the Spa-
nish Wind Energy Association points that 
Spain has established itself as the fifth global 
wind energy power in 2020 since it reached 
27 GW of cumulative capacity of installed 
wind energy and has a technology valued in 

approximately €2,100 million.

Considering the above data, it is a fact that 
this software is indeed very useful for local 
agents from local areas (simulation of wind 
fields are very difficult to be done in Canary 
Islands due to their terrain), as well as na-
tional areas, since Spain has more than 220 
centres of wind energy manufacture. In ad-
dition to this, since main powers in wind 
capacity are located in Europe, this solu-
tion may be of interest for the Community 
too.

Due that Wind3D uses the finite element 
method for solving this problem, a better 
resolution can be obtained with little com-
putational cost, that implies a quicker res-
ponse and a reasonable quality of the 
model. In addition to this, this software is 
able to provide ad hoc forecast, that means 
predictions on certain spots or areas deter-
mined by the client depending on their in-
terests.

Concerning to this solution, it should also 
be said that a vital advantage of this sof-
tware is the know -how of the Division of 
Advanced Numeric Algebra and the Divi-
sion of Discretization and Applications of 
the Institute of Intelligent Systems and Nu-
merical Applications in Engineering 
(ULPGC). The research staff of these divi-
sions have a deep knowledge and skills ac-
quired during their respective professional 
background, particularly in the study of 
wind fields.
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The result obtained by analysing this infor-
mation is a model or representation reflec-
ting the wind field in all the nodes of the te-
trahedral mesh. Also, certain points can be 
specified for knowing the wind field.

Indeed, this software, which is called Wind3D 
and is marketed under licence, is a program 
that calculates wind fields in a three-dimen-
sional domain from certain data. This calcu-
lation domain is limited in its lower part, by 
the ground or land to be studied; and on the 
upper part the analysis limit is risen to the 
desired height.

This solution is very interesting for genera-
ting database of the most probable wind 
configurations in a specific region. Also, it 
can be applied to any scenario where wind is 
important and no measures of the area of in-
terest are available.

Some applications of this solution are listed 
below:

Calculation of the wind fields in wind parks. 
This allows to assess power produced by a 
wind turbine depending on its placement 
and to compare it with the curves given by 
the manufacturer. 

Identification of optimal locations for wind 
parks. 

Studies on pollutant dispersion in the atmos-
phere. 

Study on the dispersion of seeds of certain 
plants that make possible the survival and 
dispersion of these plant species, as well as 
flying insects.

Spread of forest fires. Wind affects the wildfi-
res spreading since it can stop them or acce-
lerate them. 

Analysis of the wind effects on livestock. In 
this case, the combination of wind and low 
temperatures has a negative impact on 
livestock. Also, the wind has an impact on 
food reserves of animals and their strategies 
for hunting and defence.

Prediction of transmission capacity of over-
head power lines.
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