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Creating better and more applicable wind forecasts 
Simon Althoff 
 
From propelling sailing vessels for centuries to driving wind turbines in modern times, wind 
is continuously very important to our society. The importance of weather to us humans is 
exemplified by the fact that we have been trying to predict it for thousands of years. In 
recent times the fields of statistics and machine learning have developed methods that 
allow for much better forecasts. One such method, Conformal Prediction, shows a lot of 
promise for producing reliable probabilistic forecasts for wind. These forecasts take the 
form of probability distributions, which gives a wider picture of the potential weather than 
traditional forecasts. 
 
From the year 2000 to 2020 the amount of 
power generated from wind in Sweden 
increased with a factor more than 50. As a 
society we rely more and more on wind for 
our energy needs which also increases our 
reliance on forecasts. Wind is not constant 
so to ensure that we have stable power 
grids we must plan production of electricity 
from other sources. Moving from 
traditional forecasts, which gives a single 
value for the wind, to probabilistic 
forecasts gives more flexibility for decision 
making. There are several methods for 
making probabilistic forecasts from the 
fields of Statistics and Machine Learning. 
The methods tested in this study are 
versions of Conformal Prediction which is 
relatively new and unexplored within 
meteorology.  
 
The methods show promising results in 
their ability to create good probability 
distributions. The distributions are good in 
the sense that they seem to match the real 
distribution the wind might have. 
Compared to a more established method, 
the Quantile Regression Forest, the 
Conformal methods perform well and 
requires far less computing power to 
produce good results. The new methods 
are yet to be tested against an optimized 
version of the Quantile Regression Forest. 
However, the Conformal Methods also 
have a lot of potential for improvement.  

The effects of these results are many. One 
possibility is to supplement local forecasts 
with probability distributions through 
these methods. This could be very useful 
for not only power production but also 
planning of aviation, seafaring and similar 
activities.  
 
Conformal prediction is a method that has 
been developed since the late 90s but has 
risen in popularity the last couple of years. 
It is still relatively unknown compared to 
many similar methods. The unique part of 
Conformal prediction is that it gives 
theoretical guarantees that the predictions 
are correct. It is also a very straight forward 
method that still allows a lot of flexibility. 
Meaning it can be modified to fit most 
applications. 
 
Conformal prediction has a clear parallel to 
a process we might do in our daily lives to 
form a picture of how sure we are of a 
prediction. Suppose you want to predict 
the temperature outside by looking out of 
your windows. It might be sunny, and you 
would then naturally predict that it is 
warm. Suppose you go outside and this is 
the case, you would then take a mental 
note that the weather behaved as you 
expected. That it conforms to what you 
have experienced previously. Suppose the 
opposite happens, that it is cold, and you 
take a mental note that it in this case it 
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behaved strangely. With enough of these 
notes of how often and how much each 
situation conforms to your experience, you 
would gain a better understanding what 
the possible ranges of temperature are in 
each case. 
 
The methods in this study were tested on 
wind measurements and forecasts over a 
year on the west coast of Sweden. They 
predicted the wind speed 24 hours before 
noon each day. Before making a prediction, 
each method was modified to perform as 
well as possible by choosing from a small 
set of configurations. There is a lot of 
research still to go before any definitive 
claims about the usefulness of the 
Conformal methods can be claimed. More 
test-data in more locations and comparing 
against more optimized methods are the 
first steps. However, these first results are 
very promising. 


