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We thank the reviewer for the positive feedback and valuable comments. Part of our future research
is to further improve the macroplastic transport simulations and to incorporate the role of
atmospheric conditions and we appreciate the reviewer’s suggestions related to these concepts. Our
response to each individual comment can be found below.

Indeed, a tricky question, which is also to some extend raised by reviewer #2 comment (4). A higher
near-shore spatial resolution will likely impact the local macroplastic transport, but will have little
impact on the transition matrix as the eventual ‘beaching’ would still be parameterized. E.g., the
most probable connections might shift by a few nodes, but the overall structure of the transition
matrix, and therefore the most effective centrality rankings will likely not change. The near-shore
area is a region where additional coastal processes such as rip currents, swell, and wind shadow
zones of islands become important, that, regardless of the spatial resolution, are often not
incorporated (Moulton et al., 2023). We think that it is the inclusion of the latter processes that
might impact the scores from the various criteria used.

Regardless, the main aim of the paper is to introduce a network methodology that can assess the
impact of cleanup strategies when a transition matrix is available. As mentioned in the manuscript,
the ‘method can be easily extended’ once the macroplastic transport in the near-shore is more
realistically represented in the transition matrix. We did make some changes to the introduction,
method and discussion section to make our aim of our work and the applicability of the results
clearer and would like to refer the reviewer to the track-changed revised manuscript.
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We thank the reviewer for this suggestion. Part of our future work will focus on the insights from a
recent drifter field campaign in the marine reserve to make the beaching parameterization more
realistic and we plan to indeed investigate the correlation between local atmospheric conditions, in
addition to wave and tidal conditions, for drifter beaching events.

We agree that simple approaches are favorable and can potentially increase applicability. That is
why we included diagnostics like the 'retention rate' and 'loss rate', which can be directly deduced
from the transition matrix and are easy to understand. As suggested by reviewer #2, we slightly
changed the description of these centralities to improve clarity. The 'overall stranding rate'
suggested by the reviewer is very similar to the Source-Sink Index proposed in our manuscript.

The highest computational cost is by far the Lagrangian simulation itself, not the calculation of the
diagnostics. So, we don't think that using the proposed 'simple' diagnostics will reduce the
calculation costs. Furthermore, it is to us unclear how the oceanographic distance can be used as a
diagnostic for the cleanup. As we focus on the time-mean system, it makes more sense to use the
probability to travel between two nodes instead of the distance (which is time related). Either way,
this would still require a Lagrangian simulation and does not provide in our opinion a 'simpler' or
easier to interpret diagnostic.



This is a good suggestion, but not applicable to the Galapagos Islands as the main source of
macroplastic arriving at the islands is remote (Sebille et al., 2019, Escobar-Camacho et al., 2021). The
‘real sources’ therefore can only be identified by either high resolution spatial and temporal
observations of marine debris abundance along the coastlines (which is currently lacking), or by
long-term simulating macroplastic transport pathways form the mainland and fishing activity
towards the islands. The latter is tricky, as there are many unknowns in the source abundance and
variability. Therefore, our overall aim of our studies is to combine the presented methodology with
predicting the episodic arrival of high-concentration macroplastic patches. Heavy rains might indeed
be important for the variability in e.g. river outflow from the mainland and would be interesting to
incorporate in the predictive system.
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We would like to refer the reviewer to our reply to comment (2). We agree that a better
understanding of the role of local atmospheric conditions might aid to an even more effective
cleanup strategy then repeated cleanup activities and have incorporated this suggestion in the
discussion section of our manuscript:

‘In addition, local atmospheric conditions can play an important role for both beaching and
resuspension of macroplastic. The presented methodology to assess the removal impact is based on
an explicit connectivity network where the edge weights are constant between iterations. As not only
the resuspension and beaching timescales are likely to vary in time, but also the probability of
pathways between the various nodes, it would be interesting to extend the impact assessment
methodology to allow for a time-varying connectivity network.’
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