
Dear reviewer, 

 
Thank you very much for reviewing our paper titled “ Spatiotemporial seismicity 

pattern of the Taiwan orogen”. We have read the review carefully and have accordingly 
made substantive modifications to the manuscript and explained the details in the 
response letter below. The manuscript was revised to address all changes marked in red.  
 
Sincerely, 
Yi-Ying Wen and co-authors 
 

 

Reviewer #1: 

Comment: The conclusion of this paper was drawn with only one RTL parameter. We 

know that even a small change in the RTL parameters can change the conclusion, which 

is dangerous. See Nagao et al (2011) for a comparison of multiple RTL parameters. 

Reply: We understand reviewer’s concern. Therefore, we follow the systematical 

procedure of correlation analysis over pairs of RTL results proposed by Huang and Ding 

(2012) to obtain the optimal model parameters, 𝑟0̃ and 𝑡0̃, of each event to diminish the 

ambiguity in determining the characteristic parameters. We calculate various 

combination of r0 (ranging between 25 and 80 km with a step of 2.5 km) and t0 (ranging 

between 0.25 and 2.0 yr with a step of 0.05 yr). After testing many criterion sets, the 

criterion coefficient C0 = 0.6 and criterion ratio W0 =0.5 are acceptable for each event, 

which means at least 50% of the total combination pairs with correlation coefficient C ≥ 

C0 = 0.6. Since we do not attempt to catch the seismic precursor but focus on the seismicity 

changes related to the regional tectonics, which might become useful hint for potential 

seismic-hazard assessment. Here, we obtained the average 𝑟0̃= 49.6 km and average 𝑡0̃ = 

1.16 yr. These model parameters are similar to those of previous studies for Taiwan 

(Chen and Wu, 2006; Wen et al., 2016; Lu, 2017; Wen and Chen, 2017). We have added 

the description in L. 85-99 and Appendix. 

 

Comment: Both Sobolev et al. and Wyss reported that seismic quiescence occurs shortly 

before the impending earthquake (e.g., Wyss et al., 2004., Huang et al, 2001, Huang and 

Nagao, 2002). 

Reply: Several studies also find seismic quiescence occurring prior to the impending 

earthquake in Taiwan, e.g. the 2003 Chengkung earthquake (event No. 1) (Wu et al., 

2008), the 2010 Jiashian earthquake (event No. 5) (Wen et al., 2016), and the 2016 

Meinong earthquake (event No. 8) (Wen and Chen, 2017). On the other hand, Chen and 

Wu (2006) shows the seismic activation before the occurrence the 1999 Chi-Chi 

earthquake. In addition, Huang (2019) also reveals the seismic activation before the 

occurrence the 2008 Ms7.3 Yutian, China earthquake. It suggests that either seismic 

quiescence or activation stage can occur prior to the impending earthquake. 

 

Comment: Furthermore, it cannot be proved that the seismic quiescence that occurred 

many years ago is not related to the earthquake that occurred several years later, but it 

is meaningless for practical earthquake prediction. 



Reply: Various seismic activation or quiescence processes of about 2-4 years were found 

prior to some events occurred in Taiwan (Chen and Wu, 2006; Wen et al., 2016; Wu et al., 

2008) and worldwide (Huang et al., 2002; Huang and Ding, 2012). Thus we only consider 

the last abnormal stage within four years prior to the investigated events. In this study, 

we do not attempt to catch the seismic precursor or apply earthquake prediction but 

want to investigate the characteristics of spatial and temporial seismicity pattern related 

to the regional tectonics, which might become useful hint for potential seismic-hazard 

assessment. We have made out goal clearer in L. 63-69.  

 

Comment: The RTL value is the product of the standard deviations. It takes a value of -8 

when it is -2 sigma in terms of time, -2 sigma in space, and -2 sigma in terms of the size of 

the earthquake. Sobolev et al., also find that the RTL value fluctuates and basically makes 

sense for the seismic quiescence that exceeds around -8. 

Nagao et al (2011) proposed another algorithm for L in the RTL method (RTM algorithm). 

This is because L appears twice in the definition of L proposed by Sobolev et al. It seemed 

this dual appearance of Ri seems to be in contradiction to the original concept of the RTL 

algorithm. 

Therefore, the reviewer has previously contacted Dr. Sobolev directly and asked, "Why 

does the distance (Ri) appear twice in L's formula?" Dr. Sobolev's answer was, "This is to 

make it easier to detect seismic activation." 

This means that once a relatively large earthquake occurs in the vicinity of the RTL 

calculating point, the RTL value becomes large and discontinuous (e.g. Nagao et al., 2011). 

Reply: Considering reviewer’s suggestion, we also apply the RTM algorithm proposed by 

Nagao et al. (2011) under 72 parameter sets for each investigated event. Figure R1 shows 

some temporal variation of RTM functions of event No. 1 obtained with various 

parameter sets. The RTM functions indeed show some differences with various 

parameter sets, however, they generally exhibit similar pattern with the seismic quience 

stages between 1999 to 2000 and prior to event No. 1 as well as the seismic activation 

stage between 2000 to 2002. This pattern is consistent with our RTL function of event No. 

1. Here, we further adopt the same characteristic parameter set of our RTL model to 

calculate the RTM function of each event, and both functions display very similar trend 

with minor differences, as shown in Figure R2. The reason could be that, for these eight 

events, there are no large earthquakes occurred in the vicinity of the epicenter. The bar 

chart in Figure R2, which represents the occurrence time of M ≥ 6.0 events within the 

distance of 2r0 from the target event, also support this explanation. We also add this 

comparison in the Appendix. 

Through visual inspection, we found that most investigated events would not show the 

quiescence with value exceeding -8 before the target event. This criterion was neither 

applied in previous studies (Chen and Wu, 2006; Huang et al., 2001; 2002; Huang and 

Ding, 2012; Wu et al., 2008). We love to share reviewer’s idea of 2 sigma. Statistically 

speaking, 2 sigma is about related to the 95% confindence, which we consider a overly 

optimistic and high standard regarding the noisy nature of earthquake catalogues.  Also, 

as reply above, we do not attempt to catch the seismic precursor or apply earthquake 

prediction but want to investigate the characteristics of spatial and temporial seismicity 

pattern related to the regional tectonics. Since our RTL results are obtained with 



characteristic parameter set from the systematical procedure of correlation analysis. We 

keep using RTL algorithm in this study.  

 
Figure R1: Temporal variation of the RTM functions of event No. 1 obtained with various parameter sets. 

The bar chart represents the occurrence time of M ≥ 6.0 events within the distance of rmax 
from the target event; each number above the bar is the magnitude. 

 

 
Figure R2: Temporal variation of the RTL (solid line) and RTM (dotted line) functions  for (a) A-type 

events and (b) B-type events. The bar chart represents the occurrence time of M ≥ 6.0 events 
within the distance of 2r0 from the target event; each number above the bar is the magnitude. 

 



Comment:Furthermore, although it is written in Japanese, there is a paper that seismic 

quiescence and activation occur in pairs (Matsumura, 2005). To briefly summarize 

Matsumura's hypothesis, "Seismic quiescence is recognized as a macro-scale view due to 

stress reallocation caused by activation of local seismic activity, and for the micro-scale, 

there seems a locally activated region does exist." 

Reply: Thank you for sharing this hypothesis, and we also agree with it. Wen et al. (2016) 

also suggests that the activation period following the 2010 Jiashian earthquake could be 

related to the increased Coulomb stress change (∆CFS). 

 

Comment: In the current content, it is hard to say that this paper properly uses the 

characteristics of the RTL algorithm, and it cannot be said that it explains the 

characteristics of Taiwan's seismic activity very much. 

In conclusion, a major extensive revision is required, and it is judged that publication is 

not possible at the present stage. 

Reply: Deeply thank you for the thoughtful review of this paper and the comments to 

help us improve this paper. The manuscript has now been revised carefully based on all 

the comments. 

 

Comment: Minor Problems: 

Figure 2, q-type: Much greater quiescence than the authors point out as "quiet" has 

appeared before that. Furthermore, the quiescence value (RTL value) is extremely small, 

and it seems like a range of fluctuations. 

a-type: Similar to the q-type, a large activation period may have appeared before that, or 

it may take more than a year and a half from the end of activation to the actual occurrence 

of an earthquake. The orange curve is drawn in the two graphs, but there is no 

explanation for it. 

Reply: This is a very interesting question. Should it be the biggest order of the quiescence 

or activation prior to the impending earthquake? In my thought, this is similar to the 

situation that most studies show the target event occurred on the edge of the seismic 

quiescence area. The seismicity rate change corresponds to the stress change, and the 

occurrence of mainshock can be interpreted as a perturbation of background seismicity 

by the stress state change (Dieterich, 1994; Dieterich et al., 2000). Wen et al. (2016) found 

that the 2010 Jiashian mainshock was occurred on a region with stress state changing 

from decrease to increase. It  indicates that the large earthquake could occur on the region 

with anomalous seismicity and stress state change. Again, we should emphasize that we 

intend to figure out the possible relationship between the seismicity change pattern and 

the regional tectonics, therefore, we focus on the characteristic of the seismic variation 

stage prior to the target event. As discussion in the manuscript, although some RTL values 

are small, they can still represent the meaningful seismic stage. For example, the 

seismicity increase following the 2003 Chengkung mainshock (event No. 1) can be 

identified by the temporal RTL functions of some close events with seismic activation 

stage between 2004-2006, including event Nos. 2, 5, 6, 7 and 3. 

Thank you for the careful review. We have added the explanation of the orange curve in 

the caption.  

 

 



Comment: LINE 180: 

Rundle et al., 2000 does not exist in the references. According to the authors, this paper 

describes the SOS model. There is no description of the self-organizing spinodal model in 

Rundle et al 2003. 

Reply: We have corrected it. 

 

 


