
This article proposes a methodology to detect, through a probabilistic approach, the 

gaps in the information about the macroseismic effects in a number of selected sites (228 

caused by historical and recent earthquakes (between 1000 and 2022, according to 

CPTI15-DBMI15). Therefore, its purpose is not a direct contribution to the understanding 

of the natural hazard rather the improvement of the date needed to estimate it. I think the 

article is well written, in a clear way. Its aim is coherent with the methodology and with the 

structure of the text. 

I suggest a few changes. Some of them are small corrections, suggestions and mere 

style points: at the end, you can find a list of them. Moreover, I would suggest some points to 

add in the exposition. 

- Line 110 and in the following: I would like to read a short seismological explanation 

about the exclusion of deep earthquakes. In the article, there is only a technical reason 

(“the calibration dataset of the used IPE does not consider these events.”), but I think that 

there would be an interesting reason from the macroseismic point of view. On the other 

hand, I’m not sure it is necessary to say how the exclusion with the CPTI15 code was 

carried out. Perhaps these lines can be spared. 

We will add the following sentence: “Earthquakes with instrumental depth higher than 40 

km have been excluded by the analysis because they are generally slightly felt at the 

surface and thus are likely absent from the historical records. Moreover, due to the lack of 

significant documented intensity values, IPE cannot be calibrated for th is kind of events”. 

The code used for excluding the events is reported in the manuscript in order to facilitate 

the reproducibility of the dataset. 

- Line 132. At the end of Paragraph 3, would it be possible to insert an example that 

shows how the method works? 

We will add in the text a new sentence to better explain the use of the methodology adopted 

in this work. We will specify that this approach (i) estimates an intensity value at the 

considered site from the epicentral location and magnitude of a given earthquake through an 

IPE expressed in a probabilistic form and (ii) uses the intensity values documented for the 

same event at close localities for constraining the value obtained through the IPE. Moreover, 

Figures 2 and 3 show an example related to the results obtained applying the proposed 

methodology at 4 localities  



- Line 161. (Paragraph 5). Why 20km? Perhaps it would be useful to explain this 

distance. If not, could it be enough to indicate a reference: Antonucci 2021? 

The distance of 20 km was selected through an analysis on more than 15000 Italian sites 

contained in DBMI15. We investigated the geographic distribution of these localities 

calculating the number of localities within a set of possible distance thresholds for every 

site. We will add this sentence at line 117.  

- Moreover, a question: is a single location with macroseismic observations within 

20km sufficient to apply the method? 

Yes. The method runs with at least one macroseismic observation within 20 km from the 

considered site. This will be added at line 116.  

- Line 169. It says “we estimated the probability of having an undocumented intensity 

value at each considered site”: that is, of each of the other 224 sites? Will these data be 

published? Maybe in the supplements? 

- Line 170. Is it possible to add a few lines to explain how the four sites were chosen, or 

what criteria were applied to do it? 

Yes. We estimated the probability of having an undocumented intensity value at each of the 

other 224 sites for the earthquakes selected from CPTI15 (Section 3). Analyzing different 

intensity levels, the output file is represented by a table with more than 7950 records and 

several columns and, for this purpose, it is not easily understandable and publishable. In this 

work we selected 4 sites, as an example, with the aim of representing (Fig.2; Fig.3) different 

Italian areas with different seismicity levels (Line 172).  

- Line 221 and the following (Paragraph 5.2. “Geographical distribution...”). I wonder 

if it is possible to add time-windows. For example, Fig. 4XX. “Number of undocumented 

effects at each selected site with probabilities ≥ 75% of reaching or exceeding intensity 

(a) 9, (b) 8,(c) 7 and (d) 6 MCS, before 1500; before 1800; before 1900; during XXth and 

XXI century. Could it be possible to do the same thing with Fig. 5? 

This topic is beyond the scope of this study. In this work we focused on the number of 

undocumented effects at the considered sites providing a probability that each 

earthquake might have caused a given intensity value. Investigating the results from the 

temporal point of view will be the future step of this work in order to provide an estimate 

of the completeness time intervals for different intensity levels. At the end of Paragraph 6 

we will add a new sentence: “the main future goal will be checking the consistency of 

these results with those obtained through an in-depth historical investigation with the aim 



of providing a quantitative estimate of the temporal completeness of the seismic history of 

a given site for different intensity levels.” 

- Line 277 (Paragraph 6). I think it might be interesting to add the relationship between 

the number of documented effects of the sites examined and the number of “probable” 

undocumented effects. In other words, is it possible to say what is the relationship between 

the documented and the probable effects in each examined locality? 

We think that also the relationship between observed and undocumented effects at the site will 

be an interesting topic for the future steps mentioned in the previous point. 

- Last question: has any test of the procedure been done? 

On the one hand this procedure was statistically tested as described in the Section 4 of our 

previous article (Antonucci et al., 2021). On the other hand, testing the results obtained in this 

study with an historical investigation is one of the biggest goal for the future, as mentioned 

above. 

 

We thank the reviewer for all the small corrections and suggestions, which we will take into 

account in the revised manuscript. 

List of small corrections 

line 55. “...on the Italian area.”  

“...on the Italian territory.” 

line 71. “whereas the latter provided access to 346...”  

“whereas the former provided access to 346...” 

line 77. “...and most of intensity data (i.e...”  

“...and most of IDPs (i.e...” 

line 84-85. “The intensity data contained in DBMI15 are expressed in terms of 

intensity degrees, mostly but not exlusively in the MCS macroseismic scale, as Arabic 

numbers...” 

“The intensity data contained in DBMI15 are mostly expressed in the MCS 

macroseismic scale: see Locati et al. (2022) for details.” 



line 112. “The selection is based on...”  

“The exclusion is based on...” 

line 248-249. “... was computed at nearly the totality of 228 considered sites, except for 

75 sites mostly located in the same low seismicity areas.” 

“... was computed at most of the 228 considered sites, except for 75 sites mostly 

located in the same low seismicity areas.” 

line 276. “This approach provides...” 

“This method provides...” 

line 281. “...through a probabilistic approach that...”  

“...through a probabilistic procedure that...” 

line 288-289. “... greater than the 95% at almost the totality of the selected sites (i.e. 173 

out of 228).” 

. “... greater than the 95% at 173 out of 228 of the selected sites (i.e. almost the 

76%).” 

line 419. “Sieberg ..., 1932.”  

“Sieberg ..., 1930.” 

We prefer Sieberg (1923) as reported in Musson et al., 2010 (The comparison of macroseismic 

intensity scales) and Tertulliani 2019 (Storia delle scale macrosismiche). We will modify the 

reference in the manuscript. 


