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Overview: This paper applies the self-organized maps algorithm to cluster maps of
sensible heat transport into preferred types and relate them to surface temperature
anomalies and trends in the Arctic. This could in principle be of some interest. How-
ever, I think that the manuscript as it stands gives too little insight into the underlying
physical mechanisms and it is difficult to see how it contributes to the current debate
regarding Arctic warming and polar amplification.

C1

Main comments:

1. The study claims to study "heat transport", but actually only studies one component
of the heat transport. The relevant quantity for atmospheric energy transport is the
moist static energy, h = c_p T + g z + L_v q (where g is gravitational acceleration,
z geopotential height, L_v latent heat of vaporization and q specific humidity). The
authors only consider the first term, and neglect the others for no clear reason. In
fact, recent work (see references below) shows that the latent heat component (i.e.
the moisture transport) is the most important for warming the surface in the Arctic.
The authors should cite these papers. Even the Yoshimori etal paper, which is cited
by the authors, makes this point very clearly. The fact that moisture transport is not
considered makes physical interpretation of the authors’ results difficult – it’s not clear
if there is any direct causality implied by the relation between sensible heat transport
and surface temperature anomalies shown here. It is thus not clear to me how this
paper contributes to the current debate about Arctic warming. To make a clear and
useful contribution, the authors really would need to apply their SOM classification to
moisture transport and assess the pathways they obtain. It would also be useful to do
a classification for dry static energy (c_p + g z) transport.
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2. I am not familiar with the details of the SOM method, and I am not illuminated
by the description given in the text. You should give at least a concise description of
the main idea behind SOM to give the reader some intuition into how to interpret the
resulting patterns. I also do not understand why you start with 4x3=12 clusters and
then subjectively group them in just 3 clusters. Isn’t the point of clustering algorithms
that they provide an objective classification? Why not just start with 3 clusters? More
generally, why do you prefer SOM over alternatives such as k-means clustering?

Minor comment:

l.2 (Abstract): "It is assumed that through this decrease the large-scale circulation
changes and therefore the meridional transport of heat and moisture increases". I have
a hard time understanding this sentence. "It is assumed" by whom? What circulation
changes are you referring to? Why should these changes lead to an increase in heat
and moisture transport? The more natural assumption is that an increase in the heat
transport leads to a decrease in the temperature gradient, not the other way around.
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