
Thank you for your valuable comments. We fully acknowledge your suggestions and have revised 

the paper accordingly. On behalf of all the authors, I would like to respond to you as follows: 

 

RC3: 

1. Modification of minor points of the manuscript. 

Point 1: 

Line 9. I think that “four discretely distributed sites” can be simplified in “four sites” as intrinsically 

“discrete”. 

 

Reply： 

Original text：‘recorded at four discretely distributed sites 15d before the Luding EQ’ 

Revised version: ‘recorded at four sites 15d before the Luding EQ’ 

 

Point 2: 

Line 21. The expression “were believed to be” is not so scientific, so I suggest to delete and 

introduce the sentence in this way: “A possible mechanism of negative AEF anomalies before 

Luding EQ is supposed that positive charges carriers [...]” 

 

Reply： 

Original text：‘The mechanism of negative AEF anomalies before the Luding EQ were believed to 

be: positive charge carriers were generated from the underground high stress concentration areas’ 

Revised version: ‘A possible mechanism of negative AEF anomalies before Luding EQ is supposed 

that positive charge carriers were generated from the underground high stress concentration areas’ 

 

Point 3: 

Line 23 and several occurrences in the manuscript. I think the term “aground” is not proper and I 

would suggest to change in “above the ground”. 

 

Reply： 

Original text：‘thus disturbing the aground AEF’ 

Revised version: ‘thus disturbing the AEF above the ground’ 

Likewise, occurrences of the word in lines 136, 154, 197, and 340 are replaced with ‘above the 

ground’. 

 

Point 4: 

Line 30. Instead of “In the state of nature the operation of Global Electric Circuit” you can simply 

write: “In nature, the Global Electric Circuit” 

 

Reply： 

Original text: ‘In the state of nature, the operation of Global Electric Circuit (GEC) is driven by 

global thunderstorm activity and large-scale ion separation in charged cloud (Rycroft et al., 2000)’ 

Revised version: ‘In nature, the Global Electric Circuit (GEC) is driven by global thunderstorm 

activity and large-scale ion separation in charged cloud (Rycroft et al., 2000)’ 



 

Point 5: 

Line 36. Instead of “detected” I suggest to use “claimed” to provide some caution. 

Line 37. Please replace “the field mill electric field instrument” by “the field mill instrument” 

otherwise there are too much repetition of electric field in the same sentence. 

 

Reply： 

Original text: ‘In 1966, Kondon (1966) detected pre-earthquake (EQ) abnormal electric field signal 

by using the field mill electric field instrument for the first time at the Matsushiro Observatory in 

Japan’ 

Revised version: ‘In 1966, Kondon (1966) claimed pre-earthquake (EQ) abnormal electric field 

signal by using the field mill instrument for the first time at the Matsushiro Observatory in Japan’ 

 

Point 6: 

Lines 38-44. Please insert some cautions when report the previous studies, for example at line 43 

instead of a typical AEF I suggest to write a possible AEF. 

 

Reply： 

Original text: ‘while the bay-type persistent electric field anomaly monitored at Yongqing station 

was considered as a typical AEF precursor of the EQ’ 

Revised version: ‘while the bay-type persistent electric field anomaly monitored at Yongqing station 

was considered as a possible AEF precursor of the EQ’ 

 

Point 7: 

Line 94. I suppose that “observations” stays for “observatories”. 

 

Reply： 

Original text: ‘The GAR, GUZ and SWG for AEF observations locate nearby the XSHF while LES 

locates east to the southwest section of the LQSF’ 

Revised version: ‘The GAR, GUZ and SWG for AEF observatories locate nearby the XSHF while 

LES locates east to the southwest section of the LQSF’ 

 

 

Point 8: 

Line 93. Could be worth to mention that Longmen Shan fault was the source of two major 

earthquakes in last decades, Lushan 2013 and Wenchuan 2008, the last one with catastrophic impact 

of lives. 

 

Reply： 

Sentences added to the original text: ‘Among these faults, the LMSF was the source of two 

significant earthquakes in the last few decades: the Lushan EQ in 2013 and the Wenchuan EQ in 

2008, the latter having a catastrophic impact on lives.’ 

 

Point 9: 



Line 94. I suppose that “observations” stays for “observatories”. 

Line 94. You need to introduce the stations/observatories. You can introduce a sentence like: “The 

atmospheric electric field has been analyzed using four stations called GAR, GUZ, SWG and LES. 

 

Reply： 

Original text: ‘The GAR, GUZ and SWG for AEF observations locate nearby the XSHF while LES 

locates east to the southwest section of the LQSF’ 

Revised version: ‘The AEF have been analyzed using four observatories called GAR, GUZ, SWG 

and LES. The first three locate nearby the XSHF while LES locates east to the southwest section of 

the LQSF.’ 

 

Point 10: 

Table 1. I would suggest to add a column with the altitude of the station after the latitude, even 

though you reported this information in the text. 

 

Reply： 

Table 1. Key information about the AEF observation sites 

Site name Longitude Latitude Altitude 
Distance from the 

epicenter 

Sampling 

frequency 
Unit 

GAR 100.02°E 31.61°N 3356 masl 298.97 km 

1 s kV/m 
GUZ 102.17°E 30.12°N 1421 masl 59.29 km 

SWG 102.07°E 29.69°N 2125 masl 11.20 km 

LES 103.91°E 29.60°N 401 masl 175.67 km 

 

 

Point 11: 

Line 128. “including but not only”, or “among them”. 

 

Reply： 

Original text: ‘The AEF is to be influenced by a variety of factors, including not only meteorological 

factors such as clouds, rain, snow and lightning’ 

Revised version: ‘The AEF is to be influenced by a variety of factors, including but not only 

meteorological factors such as clouds, rain, snow and lightning’ 

 

Point 12: 

Line 174. The signs of Dst are inverted and it is better insert unit of measurement (nT). A simpler 

notation would be: “-50 nT < Dst < -30 nT”. 

 

Reply： 

Original text: ‘Dst < -50 and > -30 represents weak magnetic storm activity, while SSN > 40 and < 

80 represents moderate solar activity’ 

Revised version: ‘-50 nT < Dst < -30 nT represents weak magnetic storm activity, while 40 < SSN 

< 80 represents moderate solar activity’ 

Similarly, we also added the unit of DST in Figure 3(a). 



 

Point 13: 

Line 179 (and 180). I think it’s more proper to call these data “climatological data” instead of 

“remote sensing data” even though they are retrieved especially from remote sensing satellite. 

 

Reply： 

Original text: ‘this research conducted a time-series analysis of multiple remote sensing data (CBH, 

LCC and TP) on an hourly or daily mean basis. For the time period of negative AEF anomalies, 

remote sensing data was selected to judge whether the non-seismic factors (meteorological 

parameters) existed synchronously’ 

Revised version: ‘this research conducted a time-series analysis of multiple climatological data 

(CBH, LCC and TP) on an hourly or daily mean basis. For the time period of negative AEF 

anomalies, climatological data was selected to judge whether the non-seismic factors 

(meteorological parameters) existed synchronously’ 

 

Point 14: 

Line 236. I suggest to substitute “geological preference of” with “geological influence on”. 

 

Reply： 

Original text: ‘and explained the geological preference of the positive MBT anomaly based on P-

hole theory’ 

Revised version: ‘and explained the geological influence on the positive MBT anomaly based on P-

hole theory’ 

 

Point 15: 

Line 292 (and 297). Peroxy-defects (not “deficient”). 

 

Reply： 

Original text: ‘the production and convergence of P-holes occurs in rocks with peroxy-deficient 

(peroxy-bonded) structures’ 

Revised version: ‘the production and convergence of P-holes occurs in rocks with peroxy-defects 

(peroxy-bonded) structures’ 

Likewise, occurrences of the word in lines 297 is replaced with ‘Peroxy-defects’. 

 

Point 16: 

Line 299. I think “accumulation” would be more proper term than “aggregation”. 

 

Reply： 

Original text: ‘it was considered that zones I, II, III and VI are more prone to positive MBT 

anomalies following P-hole aggregation’ 

Revised version: ‘it was considered that zones I, II, III and VI are more prone to positive MBT 

anomalies following P-hole accumulation’ 

 

Point 17: 



Line 365. As suggested before please use some caution: “likely had been influenced by seismic 

activity”. 

 

Reply： 

Original text: ‘Therefore, it can be assumed that the negative AEF anomaly at GAR on 24 August 

had been influenced by seismic activity’ 

Revised version: ‘Therefore, it can be assumed that the negative AEF anomaly at GAR on 24 August 

likely had been influenced by seismic activity’ 

 

Point 18: 

Line 377. “considered to be possibly associated”. 

 

Reply： 

Original text: ‘In conclusion, the negative AEF anomalies at GAR from 13:00 to 15:00 on 24 August 

and at LES from 18:00 to 19:00 on 22 August were considered to be associated with the surface P-

hole accumulation resulted from seismic activity’ 

Revised version: ‘n conclusion, the negative AEF anomalies at GAR from 13:00 to 15:00 on 24 

August and at LES from 18:00 to 19:00 on 22 August were considered to be possibly associated 

with the surface P-hole accumulation resulted from seismic activity’ 

 

2. Specific questions 

Question 1: 

Line 78. Please, revise the sentence, while you say humidity speaking of atmospheric particles? 

Maybe some concepts are missing. 

 

Reply： 

Humidity does not fall within the classification of atmospheric particles. We have replaced the 

term "atmospheric particles" with "atmospheric parameters" here to avoid conceptual confusion. 

 

Question 2: 

Line 131. Please, improve the introduction of ERA-5, saying for example that is reanalysis of 

atmospheric observations from multiple sources (ground, satellite, etc...) produced for 

climatological investigations. 

 

Reply： 

Thank you very much for presenting this suggestion, it will certainly help readers gain a deeper 

understanding of the data product. We once again checked the official introduction to the ERA5 data 

set and added a paragraph in Line 133: ‘ERA5 reanalysis data is a globally complete and consistent 

data set formed by combining model data with global observation data using the laws of physics, 

which is widely used for climatological observations.’ 

 

Question 3: 

Lines 148-149. I think that these two sentences can be rephase better even though mostly right for 

scientific concept. If I understand the meaning I would suggest: “Characterizing the FW-AEF 



background is an important, in order to determine the periodic variation of natural AEF in the region 

under investigation. Consequently, it is necessary [or crucial] to study the characteristics of the FW-

AEF to better identify seismic AEF anomalies.” 

 

Reply： 

As mentioned in the previous article, AEF will be affected by many factors. In order to effectively 

identify earthquake AEF anomalies, it is necessary to study the background characteristic changes 

of the site's AEF periodic changes (i.e. FW-AEF). Your understanding of this part is quite correct. 

The version here is modified to: ‘In order to ascertain the periodic variations of AEF in the 

observatory, characterizing the background of FW-AEF is of great importance. Consequently, 

obtaining a typical AEF curve as the FW-AEF background of GEC is crucial for the identification 

and extraction of AEF anomalies.’  

 

Question 4: 

Line 187. I warmly suggest some caution to the authors. Please, change “it had been influenced by 

seismic activity” in “it had been influenced by seismic activity”. 

 

Reply： 

The modified version you suggested in your question is the same as the original version, but 

combined with the other modifications you proposed, it should be similar to the problems that 

appear on lines 365 and 377. The modified version is ‘it likely had been influenced by seismic 

activity’ 

 

Question 5: 

Lines 311-315. I think that also other hypotheses based on difference of electrical propertied of 

electron with higher mobility than P-holes (separated at source as stated by authors) are possible 

according to Freund, et al. 2021). Can the authors comments? 

 

Reply： 

Thank you for your valuable suggestion. In the article (Freund et al., 2021), Freund indeed 

discussed the activation of charges (electrons and P-holes) in rocks with peroxy-defects when 

subjected to tectonic stress. According to the P-hole theory, the Earth's crust is considered as a 

semiconductor. Under the influence of the semiconductor P-N junction, the propagating directions 

of P-holes and electrons activated by the stress in rocks are quite different. P-holes tend to move 

along the direction of maximum stress gradient to ground surface, while electrons are to be trapped 

by P-N junction and do not propagate. Here we also revised this section by incorporating several 

additional relevant references. 

 

Revised version (Line 311): 

The activated P-holes are to flow from the seismic source area to upper crust in response to the 

direction of maximum stress gradient (Freund et al., 2006, 2021; St-Laurent et al., 2006) 

 

Freund, F., Takeuchi, A., Lau, B. W. S.: Electric currents streaming out of stressed igneous rocks—

A step towards understanding pre-earthquake low frequency EM emission. Physics and 



Chemistry of the Earth Parts A/B/C, 2006, 31, 389-396, 

https://doi.org/10.1016/j.pce.2006.02.027, 2006. 

Freund, F., Ouillon, G., Scoville, J., and Sornette, D.: Earthquake precursors in the light of peroxy 

defects theory: Critical review of systematic observations. Eur. Phys. J. Spec. Top., 230, 7–46, 

https://doi.org/10.1140/epjst/e2020-000243-x, 2021.  

 

Question 6: 

Figure 7. Please insert the vertical scale with unit of measurements and preferable also horizontal 

one. 

 

Reply： 

The vertical distance scale consistently remains at 80 kilometers. In order to better illustrate the 

gradient of ground stress, we have selectively trimmed the original profile, resulting in some 

variations in the horizontal distance scale. The specific numerical values cannot be ascertained, but 

given the research area and profile orientation, we hereby present an approximate figure. 

 

Figure 7. The vertical sections of crustal stress from the hypocenter or nearby high stress area to the four seismic 

MBT zones. Subplot (b) and (d) are vertical profiles through the hypocenter, while subplot (a), (c) and (e) are the 

vertical profile started from the nearby high stress concentration areas. 

 

Question 7: 

Figure 8 / lines 348-349. Why did you plot the wind field from 3:00 UT on 22 August 2022 and not 

from 1:00 UT, i.e., before the MBT map at 2:00 UT? Can you add this information, please? 

 

Reply： 

The sub-figure in Figure 8(a) illustrates an example where fluctuations in the wind field do not 

lead to abnormal alterations in AEF at the site location. The AEF anomaly at the GAR site occurs 

from 04:30 to 09:00 on August 22, necessitating the analysis of wind field data at 03:00, 05:00, 

07:00, and 09:00. We appreciate your suggestion and have revised the manuscript accordingly, 

replacing the wind data at 03:00, 05:00, 07:00, and 09:00 with that at 01:00, 04:00, 07:00, and 09:00. 

In fact, during this time period, the wind field exhibits minimal changes, which better demonstrates 

the lack of influence from wind field changes on the abnormal AEF at observatories. 

https://doi.org/10.1016/j.pce.2006.02.027
https://doi.org/10.1140/epjst/e2020-000243-x


 

Figure 8(a). Wind field, MBT residuals and SSM residuals in the study area on 22 August for GAR. 

 

We have thoroughly reviewed the literature you recommended, and we plan to incorporate 

pertinent citations from these sources in relevant sections of the article: 

 

Line 53: 

Freund (2000, 2007, 2010) found that stress-activated carriers, named as P-holes, activated in the 

igneous and metamorphic rocks, are able to transfer along stress gradient and accumulate on the 

rock surface in unstressed areas or even on the ground surface covered by sands. 

 

Line 235:  

The pre-seismic MBT anomalies in the Qinghai-Tibet Plateau region have been extensively 

discussed in previous studies. Liu et al. (2023) explored the relationship between MBT anomalies 

and extensional faults. 

 

 

Freund, F., Takeuchi, A., Lau, B. W. S., Al-Manaseer, A., Fu, C. C., Bryant, N. A., and Ouzounovet, 

D.: Stimulated infrared emission from rocks: assessing a stress indicator. eEarth, 2, 7-16, 

https://hal.science/hal-00298232, 2007. 

Liu, S. J., Cui, Y., Wei, L. H., Liu, W. F., and Ji, M. Y.: Pre-earthquake MBT anomalies in the Central 

and Eastern Qinghai-Tibet Plateau and their association to earthquakes. Remote. Sens. 

Environ., 298, 113815, https://doi.org/10.1016/j.rse.2023.113815, 2023. 

https://hal.science/hal-00298232
https://doi.org/10.1016/j.rse.2023.113815

