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In this manuscript the authors study Lagrangian connectivity across a set of stations
within an oceanic basin using modelled velocity fields. They use approaches based on
Lagrangian pdf and network theory and provide estimations of different connectivity
metrics. The topic is relevant and the results presented seem interesting. However, in my
opinion, some issues regarding the methodological framing of the study should be
addressed before considering the manuscript suitable for publication. Please find below my
argumentations that hopefully will be useful for the authors:

==========================================
Main issues:
==========================================

1) The author define a set of 16 stations across the basin to evaluate connectivity among
pairs of them. However, the choice of the number of stations and their location seems
arbitrary. How much the analysis is sensitive to such choice? Did the authors tested
different stations configurations? Why they did not consider a full covering of the domain
instead than a few sparse stations?

2) A literature review would be useful since the authors did not discuss their work in the
context of other similar approaches missing some key references (see specific comments
for details).

3) Regarding the analysis of Lagrangian pdf the authors did not clearly explained when
and where they use minimum connection times or connection probabilities and how the
two quantities relates between them.



4) The authors seem to have misunderstood the concept of betweenness centrality
confusing it with the concept of paths across a network (see specific comments).

==========================================
Line-by-line comments on the manuscript:
==========================================

(l. 36-48) The author should also introduce other works where these concepts have been
developed, for instance:
  - Richter, DJ, et al. "Genomic evidence for global ocean plankton biogeography shaped
by large-scale current systems." Elife 11 (2022)
  - Ward, BA, et al. "Selective constraints on global plankton dispersal." Proceedings of the
National Academy of Sciences 118.10 (2021)
  - Jacobi, Martin Nilsson, et al. "Identification of subpopulations from connectivity
matrices." Ecography 35.11 (2012)

(l. 93-95) Connection time is just one possible option to characterise connectivity, see for
instance different approaches based on fluid fractions (i.e. probabilities):
  - Froyland, G, et al. "Almost-invariant sets and invariant manifolds—connecting
probabilistic and geometric descriptions of coherent structures in flows." Physica D 238.16
(2009)
  - Ser-Giacomi, E, et al. "Explicit and implicit network connectivity: Analytical formulation
and application to transport processes." Physical Review E 103.4 (2021)

(eq. 1) The formula is not explained sufficiently:
  - please define the variable "a"
  - how a pair of station for which the connectivity is calculated is specified in the
equation?

(l. 210) A general issue along the paper is that the authors did not clearly explained how
the connectivity matrix used for network analysis is calculated. Is the matrix defined in
terms of times or probabilities? Which algorithm they use to compute its elements?

(l.214-215) Please note that betweenness centrality and paths-related analysis in fluid
flow have been extensively introduced in:
  - Ser-Giacomi, E, et al. "Most probable paths in temporal weighted networks: An
application to ocean transport." Physical review E 92.1 (2015)
  - Lindner, M et al. "Spatio-temporal organization of dynamics in a two-dimensional
periodically driven vortex flow: A Lagrangian flow network perspective." Chaos 27.3
(2017)

(eq. 2) As commented before, how the matrix elements a_ij are defined? Please note that



depending on the definition of the connectivity matrix the distance associated to each step
of a path should be evaluated accordingly

(l. 236-237) This seems an interesting feature? Why such separation is observed? 

(l 253-254) Why the shape of the pdf is changing qualitatively depending on the velocity
fields and/or the pair of stations? Such different features of the pdf should reflect some
dynamical proprieties of the advection pattern. Could the authors comment on this?

(l. 395-405) This part should probably go to the Methods section and, again, it is not clear
how the connectivity matrix is calculated

(l. 421) Please note that the betweenness metric that the authors are trying to calculate is
a node and NOT a link propriety! Maybe the authors are confusing the concept of
betweenness with the one of a path between a pair of nodes?

(l. 423-424) No, Costa et al. did not improved the Dijkstra's algorithm.. They used a
standard logarithmic transformation for the network links' weights, but they did not
change anything of the algorithm.

(l. 440-441) Again, maybe the authors are confusing the concept of betweenness with the
one of path?
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