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How the shape of coronal holes influences the
high-speed stream peak velocity at Earth
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Coronal holes (CHs) are regions with open magnetic field topology in the solar corona. They are character-
ized by lower densities and temperatures compared to the ambient solar environment. Further, they are the
source regions of high speed solar wind streams (HSSs), which propagate through the interplanetary space.
Throughout the years, many authors have performed statistical studies comparing the CH properties and
the characteristics of the HSSs at Earth in order to understand their relationship. This topic is of utmost
importance for modelling the solar wind environment in interplanetary space as well as for space weather
predictions.

In this study, we perform a statistical analysis of a set of 45 CHs during a period of solar minimum activity.
We focus on the geometrical shape of the CHs and we divide our sample in different groups based on various
geometrical criteria. We then examine the relationship of each group with the HSS peak velocity at Earth.
Our results show that the HSS peak velocity in situ is better constrained by CHs of specific properties. We
further quantify the geometrical complexity of the CHs by employing two different ways: (a) by defining a
ratio of geometrical properties and (b) by calculating their fractal dimension.
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