Response to Anonymous Referee #3 comments on ‘Topographic controls on landslide mobility:
Modeling hurricane-induced landslide runout and debris-flow inundation in Puerto Rico’ by Dianne L.
Brien, Mark E. Reid, Collin Cronkite-Ratcliff, and Jonathan P. Perkins

reviewer comments in grey and replies in black text.
Overall

This research is attempting to develop a model that combines the model for the landslide
initiation and the sediment flow down as debris flow. In addition, two models are
combined for the debris flow, including mobilization of landslide, in terms of the difference
in topographical conditions, one for open slope and the other for channel. Moreover, both
models are relatively simple and have great advantages, such as applicability to a wide
area. As far as the reviewer knows, a similar approach has never been seen, so this is a
highly novel research.

However, | consider that the paper is very long, does not focus on the novel aspects
mentioned above, and the purpose, novelty, and important findings of the research are
extremely difficult to recognize. | consider that the authors will make major revisions
before accepting the paper for the journal.

Thank you for the helpful suggestions and comments. As originally written, the manuscript tells two
stories in one. We use the common connection of zones of mobility to bring these two stories together.
The result, as noted by reviewer 3, is that the manuscript is long, and the novelty of using different
models for non-channelized versus channelized runout is not sufficiently highlighted.

We will revise the manuscript to shorten the main text and emphasize the novelty of the coupled model
approach. We will achieve this goal by moving details related to the topographic analysis to a
supplement and revising figure 5. In addition, we will refocus the discussion to highlight the benefits of
the coupled model approach and mention of insightful aspects of the topographic analysis will place
greater focus on the manuscript title of how topography controls mobility. Details of our revisions are
provided in our response to comments 1, 2, and 3.

Here are detailed responses to comments (reviewer comments in grey and replies in black text):
1. Clarification of the significance of model coupling

The reviewer understands that the concept presented in Chapter 2 is the most important point of
this study. However, it is difficult to say that the effectiveness of this concept has been sufficiently
demonstrated and examined.

First, regarding the discussion section in Chapter 7, most of it (specifically Sections 7.2 and 7.3) is
a discussion of the performance of individual models, which is not the main issue of this study. |



Thank you for recognizing the main highlight and pointing out the need for greater emphasis on the
section 2 concepts of zones of mobility and the coupled model approach. Although our conclusion is
focused on these highlights, other parts of the manuscript are long, and the discussion does not focus on
the benefits of our modeling approach.

Section 7.2 was written to expand on the concepts presented in section 7.1 and discuss the influence of
topography on the resultant calculation of mobility as measured by various metrics. We will combine
the main point of section 7.2 with section 7.1 to allow more room for discussion of the main highlight.
We will also revise and eliminate parts of section 7.3.

The results of a single versus coupled model approach are shown in earlier parts of the manuscript, but
as noted, are not highlighted in the discussion. For example, figure 13 illustrates how the H/L approach
is not adequate for estimation of inundation areas in the channel. Figures 16 and 17 show the
contrasting results in highly dissected escarpments (fig. 16) versus open-slope topography (fig. 17),
where no channels are present. The model results shown in these two areas highlight the benefits of the
coupled model approach. We will add a new section to the discussion to bring the conversation back to
these differences and provide greater emphasis on the benefits of two methods for delineation of
runout zones (non-channelized and channelized). This addition to the discussion will emphasize the
conceptual framework from section 2.1 and highlight the coupled model approach in the context of
disaster prediction.



We will provide more clarification on the purpose of the topographic analysis. This analysis was
performed to obtain necessary parameters for the coupled model and justify the decision to apply the
same parameters (growth zones, growth factors, maximum volumes, and H/L values) for all geologic
terranes. Although the inventories were published, the extraction and analysis related to separate zones
of mobility was novel. Likewise, the inventories were not specific to long runout debris flows, an
important subset of the published datasets. Extraction of this subset (Maria’s most mobile --MMM) was
important to quantify constraining parameters in debris flow inundation zones. Statistics extracted from
the runout zones of MMM (stream order, curvature, and Ps.) are used in the modeling to define
locations of potential debris flow growth. We acknowledge that the manuscript is long and given that
the topographic analysis is not the primary highlight of the manuscript, we have moved details of this
analysis to a supplement.

In section 2.2, we will add clarification that we further divided the landslide-affected area from the
published inventories to distinguish channelized versus non-channelized runout. Major revisions to
figure 5 (described below in comment #3) will place greater emphasis on the linked model.

By moving details of the topographic analysis to a supplement, the main manuscript will be shorter and
more clearly highlight the coupled model approach. The revised discussion will briefly bring back the
focus to insightful details revealed in the topographic analysis and then place greater focus on the
coupled model.



Thank you for these comments. Reviewer 2 also indicates that figure 2 did not serve the intended
purpose. Figure 2 was intended as a primer, showing a simplified version of the coupled model
approach, without the details provided in figure 5. The three colored boxes in figure 2 and figure 5 are
equivalent and highlight the main components of the coupled model. The use of slightly different
wording in the two figures may have made this connection difficult to see. We will either eliminate or

revise figure 2.

Figure 5 has been significantly revised and now includes the associated section numbers. The flowchart
details describing the topographic analysis have been moved to a supplement. The revised figure 5 now
shows the connection to the topographic analysis as a more simplified, minor component, providing a
primary emphasis on the coupled model. The main components of the coupled model are now further
highlighted with larger boxes and font size. Here is the revised figure 5 flowchart :
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on 4, we will add a list of the necessary information for the coupled




Minor comments
Fig. 8¢ | couldn't distinguish between a plot of just the source and a plot of the entire area.
We have revised the point and line symbols on this plot for additional clarity.

L4179 etc. | found “area susceptible to shallow landslide” in several time in this section. However,
in the table, the authors noted as “steep slope area”. | hope the authors clarify it.

On line 405, we state that these two areas are equivalent “...the percentage of study area susceptible to
landslides, approximated as slopes > 30° ....“. We then use both phrases interchangeably. For additional
clarity, we will revise line 419 and all references after line 405 to use the term steep slopes.

L429-432 It is hard to understand this part. Please add more explanation.

We will revise and provide additional explanation for L429-432.



