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The Effect of Alternative Seismotectonic Models on PSHA Results – a 
Sensitivity Study for the Case of Israel 

By: Avital, Kamai, Davis, and Dor. 

Response to Reviewer #2 

 
We are thankful to the reviewer for his/her valuable and constructive comments. In the revision, we have taken into account 
all the comments and made changes accordingly. Details of the actions taken regarding the comments and edits are provided 
below. All comments are in italics, with the corresponding replies listed directly below. 
 
Response to RC2: 

The main problem concerns completely missing definition of the whole uncertainty procedure followed in the 
study in particular, lack of the information and the methodology adopted/performed for the sensitivity analysis 
as well as the raking procedure related to the seismic sources. I recommend authors including a new section 
where they explain the uncertainty as well as the sensitivity analysis together with proper equations and clear 
definitions.  

As per the reviewers’ suggestions – we added more details about the analysis, as specifically explained in response to the 
other comments below. However – a full section with equations and definitions was not added for the following reason: this 
paper is intended for an audience who is familiar with the methodology of PSHA. It is beyond the scope of the paper to 
explain definitions that are trivial to hazard analysts throughout the world, because (a) those equations and definitions are 
already fully presented and explained elsewhere, and (b) it will make the current manuscript long and tedious.  
More importantly: The purpose of this study is to answer the following question:   “how does the epistemic uncertainty, 
associated with source and path parameters, affect hazard results in Israel”. The paper takes two sites as an example, but it is 
clear that the exact values (by numbers) will vary between sites, while the main trends will likely be consistent. Therefore, 
we see no point in exhausting the reader with numbers that are only true to the two sites we tested. We focus on trends and 
the scale of the effect so that the main conclusion isn’t lost within the numbers. 
 

In section 2 authors define the range of parametric epistemic uncertainties cautiously (pag 4,5,6,7 and 8) then 
they suddenly start presenting the results (pag.8, 9 and 10) without given any methodology/approach that follow 
to obtain those uncertainties. For example figure 11 and figure 13 needs to be explained in a better way.  

We accept the reviewer’s comment - detailed explanations regarding Figures 10 amd 11 were added to the text. Other than 
that, there is not much detail to add regarding the uncertainty analysis, because the statistical analysis itself is very basic and 
it is mostly a question of how to visualize the range of results obtained by running multiple hazard scenarios.  
 

In figure 9 authors presenting hazard curves that are calculated at two sites using four models for two spectral 
periods (Table1), but there is no uncertainty study dedicated to this section; figure simply presents four hazard 
curves. Some quantitate presentation and values are needed in order to highlight the differences between the 
areal sources and the linear fault one (S1413 and DD14); for example what is the percentile change or the 
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absolute peak ground acceleration values. Please also indicate adopted GMPEs for the hazard analysis for these 
four models.  

As suggested by the reviewer – numerical information was added to the paragraph discussing Figure 9, in order to highlight 
the differences. For example – for site #2, PGA, long return intervals – the difference between Model 1 and 2 ranges 
between 25% and 52% for short and long return intervals, respectively. The difference between model 3 and 4 ranges from 
10% to 30% for the short and long return intervals, respectively. 
A Clarification has been added to the first paragraph of the results chapter:” Note that all hazard analyses are performed with 
the CB08 GMPE, unless specified otherwise”. 
 

It is not clear to me how the authors utilized the logic tree for the sensitivity study, please indicate clearly how 
the selected weights (figure 8) associated to each branch are treated during the analysis. How the seismic 
sources are ranked by their contribution to the hazard uncertainty such that those of most contributing. How 
many model and parameter combinations did you realized? Here needs some quantitative values.  

A clarification has been added to the paragraph explaining Figure 10: “The weighted average, calculated using the logic tree 
weights, as shown in Figure 8, is represented in Figure 10 by the solid and dashed red lines, for models 5 and 6, 
respectively”. 
Figure 10 includes 126 realizations of hazard curves. This information was also added to the respective paragraph in the 
main text. 
 

Please explain the use of the three standard deviations in the hazard calculations (Page9 pr.35-40)?  

Truncating the PSHA analysis at three standard deviations is a typical practice in PSHA. Bommer and Abrahamson (2006) 
show that truncating at a lower level violates the inherent data variability, while truncating at a higher level has little effect 
on the results. In the main text, we added to line 41 in page 9: “..as typically done in PSHA practice (Bommer and 
Abrahamson, 2006)”. 
 

In Figure 13 explain why 25th and 75th percentiles are different around the median values?  

The 25th and 75th percentiles should only be symmetric around the median in a normally-distributed sample. Here, we do not 
necessarily deal with normally-distributed data, hence the percentiles are not symmetric. This is why we show the percentiles 
and not the standard deviation, which is only correct for normally-distributed samples. 
 

There are too many input data, parameters and/ or database are mostly acknowledged without given any 
explanation. For example, how the seismic catalog were pre-processed (completeness analysis, declustering, 
Magnitude types etc.) and how many event does the catalog contain as a function of magnitude should be given 
for the benefit of readers. It is fundamental that the single seismicity parameter calculated (b-value, recurrence 
times for each fault) and assumed during the model construction expressed clearly with the complete and proper 
equation (use of YC, TN, TE) definition and description.  

The seismic catalog was not processed at all for this work. All seismicity values, apart for the two background zones 
presented in Figure 4, were used from the literature. That is why we do not report them, or explain how they were calculated. 
That information is already reported elsewhere, and is not part of this study. The only seismic parameters we calculate in this 
study are the activity rates of the background zones, and those are based on less than five earthquakes each, so no 
declustering is necessary. Completeness of the GII catalog has been discussed in previous reports.  
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Section 2.1.4 activity rates calculated for 2 sites and given in table 3, but how the Weichert (1980) approach 
performed using GJI catalog is not clear! as my knowledge the method takes into account the completeness 
magnitude thresholds by various time periods, I was wondering how authors benefit this to obtain long-term 
activity rate in the region. Since it is one of the most important parameters it merits to be explained in a better 
way. Again please present what is the b-value/s calculated for the study area/s.  

Table 1 in Weichert (1980) suggests lower and upper factors for calculating confidence intervals on the Poisson’s Mean N, 
for small N, when N is the number of events. Meaning – if the measured N is a small number, we cannot count on it being 
normally-distributed, and hence need to use a Chi-squared distribution and equation (11) in the Weichert paper. This is 
commonly done when evaluating activity rates for non-seismically active areas. The b-value is the same for the entire 
country, as explained in the literature. 
 

Authors state that the use of slip rates as taken 1-8 mm/yr range in their study but it is not clear how and where 
they use this information is totally missing (page 5-6). Similarly in the segmentation model, authors claimed that 
only the eastern segment was chosen to represent the faulting in the Dead Sea basin in order to maintain the 
correct moment balance but there is no equation, figure, quantitative value that demonstrates this choose (page 
6 par.15). Same as the magnitude calculations from different fault segments needs more information and more 
scientific definitions (page 7 par.10-15). How the fault’s depths are taken into account for the Mmax 
calculation; more information and/or suitable set of equations needs to be provided. There is no information 
regarding to fault type and the mechanisms (strike-slips or normal faulting?).  

Slip rate – range used for DST segments and associated weights are given in the logic tree. Figure 8. 
Segmentation – we changed the text as follows: “In order to maintain the correct moment balance in the segmented model 
(i.e. maintain the total fault length), only the eastern segment was chosen to represent the faulting in the Dead-Sea basin. 
This is consistent with findings from Sadeh et al. (2012), who show that most of the movement occurs on the eastern 
segment of the Dead-Sea basin fault.” 
Mmax – we added a clarification that all DST faults are assumed to be strike-slip with a 90 degree dip. This is a transform 
fault, so this assumption is very likely correct. 
Mmax is calculated using Hanks and Bakun model (2002), which is very well-known in the field. That is why we choose to 
avoid adding unnecessary equations.  
 

What are the weights used for 6 GMPEs through the logic tree.  

The logic tree is only used to compute the average hazard curve for Models 5 and 6, as presented in Figure 10 by the red 
lines. The GMPEs are each computed separately, using the average Model 5, but 100% for each GMPE in each run (i.e. no 
weights). In page 9, line 36 we specifically relate to the ‘weighted average of Model 5’ in Figure 12. A clarification has been 
added in the text right after Table 4. 
 

Most of the maps are not informative and not always show explicitly city and county/sea names. Figure captions 
must be more informative. Please insert the seismicity of region into figure 1-2 and 4  

Following the reviewers comment – all boundary coordinates and seismicity parameters for both models #1 and #3 are now 
available as supplementary material in electronic appendices E1 and E2, respectively. A note has been added to the figure 
captions of Figure 1 and 2. We avoid political boundaries in this region because they are debatable.  
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Abstract: it is necessary describing the important quantitative results obtained in the study.  

In the discussion section please avoid the colloquial presentations as under- or overestimates instead present 
these variabilities with quantitative values. 

Quantitative values have been added to the abstract. 
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