
The study presents a new approach to assessing flood risk, based on monetary assessments of damage and 

exposed population, considering a more simplified modeling, which allows its application on a large scale. 

The main novelty of the study is accounting the uncertainties associated with the Manning roughness parameter 

(n). The approach is innovative and useful to assist in the decision-making process to increase the resilience 

of localities to floods. The results presented interesting inferences and discussions. I really enjoyed reading the 

text and learning about the methodology applied. Below, I present some considerations that can be incorporated 

into the text to deepen the discussion and some doubts that I hope will be better clarified. 

Dear reviewer, 

Thank you for your careful and insightful review of our manuscript. We greatly appreciate the time and effort 

you have taken to provide such detailed comments and suggestions. 

The authors mention in the introduction some statements that can be better detailed to bring greater value. For 

example: “Traditional methods for large-scale analysis often rely on empirical or simplified models that may 

overlook important spatial variability and uncertainty in flood hazard and impact estimates” – such as?; “…and 

multivariate, assuming that flood damage is influenced by several variables” - which ones? 

Thank you for your comment, the text could be modified as follows:  

1) Despite its importance, flood risk assessment presents several challenges, particularly at large spatial scales 

that are fundamental for comparative analyses. Traditional methods for large scale analysis often rely on 

simplified models that may overlook important spatial variability and uncertainty in flood hazard and impact 

estimates such as a simple aggregation of local flood depth maps and damage assuming homogeneous return 

periods (Alfieri et al., 2016; Vorogushyn et al., 2018).  

2) … and multivariate, assuming that flood damage is influenced by several variables including flood depth, 

inundation duration, flow velocity, and resistance parameters (e.g., building type, construction material) (Gerl 

et al., 2016). 

 

In the methodology, the authors mention that “We adopt here a uniform level of protection by assuming the 

threshold value Q∗ in Eq. (1) equal to design return period of the flood protection works.” I found the approach 

interesting, but this is also a level of uncertainty, and I believe it is even more significant than the variation in 

manning coefficient. From an action planning and efficient decision-making point of view, the uncertainties 

associated with protection actions are more interesting and useful for evaluation than manning coefficient, 

right? Since it is important for decision-makers to know whether the protection actions adopted are effective 

or not, including from a spatial point of view. Manning is not a parameter that can be varied by them. Do you 

have any suggestions on how this could be incorporated into future work? 

Yes, the assumption of a "fixed threshold" for considering flood protection adds a component of uncertainty to 

the model. In our opinion, this uncertainty is less significant than the manning uncertainty, as the former 



generally affects the lower part of the damage distribution and for more frequent events the damage is expected 

to be much lower. The impact of the Q∗ uncertainty could be evaluated in a future work by varying the fixed 

threshold and comparing it with the manning uncertainty. An interesting alternative could be the use of 

spatially variable threshold, as proposed by Scussolini et al. (2016) using the FLOPROS database, which 

contains information on flood protection at different spatial scales. However, as the database is at a global 

scale, it would be better to have more detailed information, especially for areas such as the Adriatic where we 

do not find information on defence structures. In future work we could collaborate to obtain an accurate 

national scale database on flood protection in Italy with different information on the flood defence structure 

(length, height of the levee, spatial position etc.) to evaluate the effect of the structure at a local scale. 

Line 137 - Why use the rational formula? It usually has good applicability for small basins, but in your case 

the basins are large.  

We emphasize that our approach is not attached to a particular model for the assessment of discharge at the 

nodes, and we employ here the rational model for the sake of simplicity. The rational formula is a simplified 

but  effective approach as it requires few input parameters (loss coefficient, rainfall intensity for a given return 

period scenario and time of concentration and basin area at the control section) that can be easily found or 

calibrated. Despite its application in generally small/medium sized basins, it is often applied to larger basins. 

This concept is added to the paper as a continuation of the explanation of the hydrological load as follows: 

"This approach is used because it is simple and flexible, and although it is usually applied to small catchments, 

it can be applied to larger catchments if it is properly calibrated".  

How were the C values determined for the different areas? 

The spatial variability of net rainfall (C*rainfall height) was assessed using the modified Soil Conservation 

Service-Curve Number (SCS-CN) method of Hawkins et al. (2010). For each subcatchment (i.e. the subarea 

drained by each segment of the oriented network graph, i.e. the reference spatial unit for the hydrological 

modelling component), different values of average net precipitation are calculated. The CN map is the same 

calibrated and shown in Figure 7 in Pavesi et al., (2022). The catchments of the Adriatic area are mostly small 

and during the calibration we found that the use of a single C coefficient gave results more in line with the 

various official studies available online. For this reason, we preferred to change the methodology in this area. 

Thus, for about 75 % of the simulated territory, the modified SCS method was adopted, and for the remaining 

25 %, a constant C coefficient was adopted. 

Is the study area well delimited and coincident with the entire area of the basin? Is there no “external” flow 

entering the basin?  

The study area is characterised by several catchments. The analysis was carried out on the 25 main basins 

defined by the Italian National Geoportal. The simulations were carried out separately for each of these basins. 

The basin to be simulated is then defined a priori and the area where the simulation is carried out coincides 

with the area of the basin. In this sense, there is no "external" flow entering the basin. 



This concept can be added in the "Model Setup" section as follows:  

“The simulations were carried out separately for each of these basins. The basin to be simulated is then defined 

a priori and the area in which the simulation is carried out coincides with the area of the basin.” 

Figure 1 – Is the hydrography in blue?  

Yes, a legend will be added in the revised manuscript to clarify this. 

I suggest including a brief description of the study area (with size) in the introduction, to familiarize the reader 

with the type of floods and scale that will be addressed. I later resolved many of my doubts about the 

methodology when I read the section on the study area and had a better understanding of the spatial scale. 

Thank you for your suggestion, which will be taken into account in the revised manuscript. 

Line 308 – C3 above 10^4 euro/year, right?  

Yes, it is. 

Line 303 – The authors states: “Note that agricultural land use has significantly different maximum damage 

values compared to the other land use types, varying by about two orders of magnitude.” But the reader cannot 

note this, since the authors don’t show this result, they present the risk value already in classes in Figure 2. Or 

does this variation in two orders of magnitude refer to the curves coming from Huzinga? 

The Huizinga curves are relative and not empirical damage curves, so they vary between 0 and 1. They are 

then associated with the maximum damage value, which is different for each country. In general, however, the 

maximum damage value for agriculture in European countries is on average two to three oridines lower than 

that associated with residential, commercial and industrial land uses. 

Either way, the authors provide many discussions in the next paragraphs in terms of LULC and the differences 

in the calculated maps and the ones obtained from PGRAAC. Therefore, I recommend including a figure of 

LULC in the study case section, to help the reader understand the discussions and draw their own conclusions. 

Thank you for your suggestion. Following the style of Figure 2 this new Figure is proposed: 

 



What is the advantage of using this proposed methodology in an area that already has risk maps constructed 

with resolutions and greater data accuracy? What new information is provided by the authors' approach? Or 

were the area chosen precisely to allow a comparison with reliable results and then expand the use of the 

methodology to other areas that do not have this detail with greater reliability? I missed a bit of this discussion, 

and I think the innovation points presented in the introduction do not address these issues. 

Thank you for this comment, this is the core of the paper. In the introduction (line 84-90) we show the two main 

novelty of the paper. The discussion intrinsically explain both the aspects: 



1) The advantage of using this proposed methodology in an area has risk maps constructed with 

resolution and greater data accurancy is twofold: 

- the methodology returns the distribution of risk in each cell rather than a deterministic value of risk; 

the maps produced take into account the uncertainty of the parameters (in the paper only the 

uncertainty of the Manning parameter is considered, but it can be extended to several sources). The 

idea of being able to perform uncertainty analyses on one or more model components provides a non-

deterministic estimate and a range of confidence in the results, providing a more informed result for 

stakeholders and decision makers; 

- the hydrological-hydraulic analysis is carried out on a large scale and provides a comprehensive 

and homogeneous, albeit simplified, view of the hydrological-hydraulic processes affecting a whole 

area or region, rather than a local detailed analysis, which does not always have less uncertainty 

because complex analyses require more data to be input. 

 

2) The qualitative comparison with PGRAAC maps shows that this type of simplified approach can be 

expanded to other areas. A simplified methodology such as RESCUE-FR is easily applicable at much 

larger scales, such as national and transnational scales, where input parameters of detailed models 

are even more difficult and uncertain to obtain and computational times are very large that can achieve 

months. The results of this methodology are neither qualitative nor deterministic. The risk distribution 

outcomes are expressed in economic terms (€/year), which are highly beneficial for stakeholders and 

the insurance sector. This approach provides them with a reliable range for their analyses, as opposed 

to a deterministic value that overlooks the uncertainties associated with hydrological and hydraulic 

variables, and damage models. 

 

 Line 362 – There is a repeated “the”.  

Thank you for your careful scrutiny of our manuscript. 
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