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First, I would like to thank the editor Prof. Bonaccorsi for the opportunity to review 
this article. The study presents a multi-method approach to constructing debris flow 
scenarios in a small Alpine basin and performing numerical runout modeling, utilizing 
RAMMS-DF calibrated with the limited available data from past events. The paper 
introduces some compelling concepts and the proposed workflow for the study 
method is noteworthy. However, there are critical issues that undermine the 
robustness of the article. 

We thank you very much for reviewing our article. We also thank you for your 
appreciative remarks regarding our developed methodological concepts and 
workflow. We comment on and adress all the critical issues mentioned by 

anonymous referee 2 below. 

The main issues I have identified are as follows: 

Length of the article: At 67 pages, the article is excessively long. This not only 
challenges reader engagement, but also suggests a potential lack of conciseness in 
the presentation of the research. Scientific communication typically benefits from 
brevity and clarity, and in this case the length may indicate superfluous details that 
do not contribute to the core scientific findings. 

We totally agree that our article is very long. We will shorten the manuscript and 

develop a clearer structure to highlight the crucial parts of the research. Actually, with 

<900 lines of text (including conclusions), we totally see that the main part of the 

manuscript is at the upper limit or above the normal manuscript length. We note that 

about 1/3 of the 67 pages mentioned by the reviewer belong to appendices and 

references… 

The first submitted version of our manuscript has somewhat “guidelines” character 

and is therefore very long. Our rationale here was to provide researchers and 

practitioners a workflow with detailed description of important procedures one has to 

work through for debris flow hazard scenario building and numerical runout 

modelling for pro-/periglacial catchments with inexistent or scarce past event data. To 

our knowledge, for pro-/periglacial debris flows triggered by precipitation dependent 

events, such comprehensible/understandable procedures have so far been lacking 

(thus the added value of our research). We kept a lot of details in the first version of 

our manuscript because, from our experience, important steps are often missing or 

unclear in existing literature on debris flow scenario building and numerical runout 



modelling in general, and do, to our knowledge, not exist yet in a comprehensive 

manner for pro-/periglacial catchments. Therefore, and in order to be as transparent 

as possible and guarantee traceability/reproducibility, we also integrated detailed and 

extensive appendices to the first version of the article. Nevertheless, we will shorten 

the manuscript wherever possible and provide references for individual working 

steps. Where we cannot provide references to some of the details/steps in the 

proposed workflow, we will leave relevant descriptions in the text (but as brief as 

possible). 

Software appropriateness: The use of RAMMS (Rapid Mass Movements 
Simulation) software is questionable in terms of its ability to support the aims set out 
in the article. The validation method used does not appear to support the proposed 
workflow. A more appropriate software package may provide a more nuanced 
understanding of the phenomena under investigation. 

We are totally aware that there are other tools or software packages for numerical 

debris flow runout modelling (see e.g., chapter 5.2 in the discussion of our 

manuscript). However, the aim of our paper was explicitly not to compare different 

tools or modelling software. For debris flow hazard assessment, RAMMS is still 

widely used by both scientists and practitioners. For the purpose of our manuscript, 

the scenario building procedures and the definition of input parameters is more 

important than the choice of the modelling tool. In addition, we show that we were 

able to reproduce the one single major debris flow event that occurred in our studied 

catchment sufficiently well with RAMMS. With the very limited data on past events 

available for our catchment, we argue that our quality assessment for the calibration 

of RAMMS to the studied catchment adds valuable information. It’s not the 

methodological approach or our workflow as a whole that was validated! Testing the 

applicability of our workflow and providing improvements to our proposed approach 

would clearly need further research and is beyond the scope of our paper. 

We argue that numerical modelling of our different debris flow scenarios developed 

in the first part of the article with RAMMS is an added value for debris flow hazard 

assessment in our studied catchment. Also, we critically discuss resulting simulated 

scenarios in chapter 5.2 of the manuscript. Being aware of the advantages and 

limitations of each possible available model, we show challenges one has to deal 

with when it comes to debris flow hazard assessment in pro-/periglacial 

environments with scarce past event data, and simulation results derived by RAMMS 

can be one important basis for decision-making. In our opinion, we do consider main 

challenges researchers and practitioners dealing with debris flow hazard 

assessments in high mountain areas are confronted with, even if the manuscript is 

not taking up the scientific cutting edge on research related to geomorphological 

processes or more sophisticated numerical modelling. If we cannot manage to use a 

simple one-phase model sensibly enough with existing data (especially for 

pro/periglacial catchments with inherently scarce to inexistent input data), how are 

we going to feed the more complex models (two-phase) with solid input variables? 

We therefore think that our work proposes important concepts and an approach that 

has proven to deliver satisfactory results. 



Literature review: The literature review presented does not meet the standards 
required for a study of this nature. There are more sophisticated flow models 
available, such as SPH (Smoothed Particle Hydrodynamics) cited in the work of 
Pastor et al. from the Universidad Politécnica de Madrid on SPH Geoflow, which 
could provide deeper insights into aspects not adequately considered in this paper. 
For example, the potential consolidation of material during movement and the 
erosion of material that joins the mass during runout are important factors that 
appear to have been overlooked or inadequately considered. 

In our opinion, our referenced literature is appropriate and very comprehensive. With 

all respect, all co-authors together bring in decades of scientific and practical 

experience when it comes to high mountain geomorphology, cryospheric and 

torrential processes and debris flow hazard assessment. We would be willing to add 

more references to other flow models, but again: For the purposes of our manuscript, 

the scenario building procedures and the definition of input parameters is more 

important than the choice of the modelling tool. Being aware of the limitations of 

RAMMS, we show challenges one has to deal with when modelling debris flow 

scenarios in pro-/periglacial environments with scarce past event data, and 

simulation results derived by RAMMS, a tool still widely used today by practitioners 

and scientists, are one important basis for decision-making/hazard assessment. 

Again, if we cannot manage to use a simple one-phase model sensibly enough with 

existing data (especially for pro/periglacial catchments with inherently scarce to 

inexistent input data), how are we going to feed the more complex models (two-

phase) with solid input variables? We argue that for the special case of debris flow 

scenario building in pro-/periglacial catchments with scarce past event data and 

inherent difficulties related to input variable definition for numerical modelling, it’s not 

guaranteed at all that more sophisticated models than RAMMS would produce 

“better” results. For catchments with no or scarce past event data, and especially for 

highly dynamic and imbalanced pro-/periglacial catchments, a “validation” of derived 

scenarios and numerical modelling results ex ante is per se impossible. As we write 

in the discussion: “even if the different work steps comprised in scenario building and 

runout modelling (Fig. 4) of PPDFs are carried out as seriously as possible by 

experts, simulation results of PPDF scenarios should be handled with care and 

treated as what they are: best possible representations of what could possibly 

happen in the future.” We totally agree with anonymous referee 2 that erosion along 

the flow path can be very important. Even though it could be considered with 

RAMMS, we did not account for erosion along the flow path based on our field 

surveys which showed that entrainment along the channel would be minor if not 

negligible compared to loose material released in the debris flow initiation zone (see 

section 5.2 and Appendix A). 

Given the current form and assumptions of the paper, and unless there is a 
significant reduction in length and an increase in methodological rigour, I regret to 
say that the paper does not meet the criteria for publication. While the authors' 
efforts are appreciated, the paper should be rejected in its current form. In order to 
make a significant contribution to the field, it is essential that the paper is refined to 



succinctly communicate the research, employ appropriate validation methods, and 
thoroughly engage with the existing literature. 

We are willing to shorten and restructure the paper, and hope with the new version of 

the manuscript we can convince you that the manuscript is worth to be published. 

We are very happy to accept constructive criticism and strive to achieve a better 

balance between text length and scientific added value. With all respect, but 

considering the expertise in high mountain geomorphodynamics and debris flow 

hazard assessment of all co-authors together, we dare to say that we are convinced 

that our work is a significant contribution to the field, even though it may not be at the 

scientific cutting edge when it comes to increase geomorphological process 

understanding and more sophisticated numerical debris flow modelling (which was 

also clearly not a main goal of our work!). For hazard assessment in rapidly changing 

high mountain catchments, we provide comprehensible/understandable procedures 

for scenario building and runout modelling of pro-/periglacial debris flows triggered by 

precipitation dependent events, something that, to our knowledge, has clearly been 

lacking in literature so far. We provide a methodological approach to deal with real 

life problems that might also be used by practitioners for hazard assessment (what 

should be done when assessing debris flow hazards from pro-/periglacial initiation 

zones with clearly given disposition for debris flows but with no or only scarce data 

on past events). We did not validate our proposed workflow per se (but only 

commented on the quality of the calibration of RAMMS to our studied catchment)! 

Testing the applicability of our workflow and providing improvements to our proposed 

approach would clearly need further research and is beyond the scope of our paper. 

 

We want to thank anonymous referee 2 again for taking time to review our 

manuscript and for the constructive and important feedbacks. Kind regards, Mauro 

Fischer and all co-authors  


