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The purpose of this master thesis was to analyze decorrelations between wind signals in
Europe and in Greenland. To do so, our analyzes were based on several optimization problems
grounded on the notion of critical time windows, which are series of subsequent time steps
during which the load factor of localizations are below a certain threshold.

In order to run these analyzes, we used data generated by two climate models, the MERRA-2
model and the MAR model. This second one is more accurate since it consider katabatic winds
in its model.

We first propose a detailed, generic formalization for wind signals followed by a few optimiza-
tion problems. In particular, we investigate how the proportion of critical time windows evolves
as a function the set of geographical localizations. We also formalize optimization problems
related with the selection of localizations to deploy generations capacities so that the resulting
proportion of critical windows is optimized.

We saw that the average proportion of wind signals from Europe zone is very similar to
the proportion of wind signals from the France zone. However, we noticed smaller proportions
when considering the Greenland South coast zone. Then, we tried to find the 10 locations in
Europe and/or Greenland that correspond to the worst scenario to install wind turbine farms.
We observed that the 10 locations are always selected in less windy regions, which include the
Alps in Europe and the offshore side of the South coast in Greenland. Finally, when looking
for the best scenario, we observed that the 10 best locations were situated in the sea, on the
boundaries of the regions of interest. Indeed, on the boundaries are located the wind signals
with wind regimes from the zone as various as possible. Also, when considering Greenland and
Europe or Greenland and France together, we noticed that the 10 locations maximizing the
total power production were split into both lands.


