Response to referee #1 of the manuscript
“China Active Faults Database and its Web System”

We are very grateful to referee #1 for his constructive comments that greatly improved the manuscript. Below is a point-by-point reply (RC: referee comment; AR: author reply)


RC: no specific lines
Please, provide some synthetic map of the database including (e.g.,)
- fault coded by kinematics
- faults coded by activity
AR: We appreciate your comment. The objective of the current system is to identify and display the distribution and location of faults, and provide information on the motion mode and age of the fault activity. The system with the public database was designed to highlight the location, motion mode, and ages of near-surface faults. The web system provides a synthetic map of activity. The information table can show the motion mode of the selected fault, which was shown by “Feature_CN or Feature_En”. The line color denotes the fault activity, such as purple for the Pleistocene fault and red for the Holocene fault, which was also revealed by “Age”.
[image: ]

RC: no specific lines
Please, provide some data and statistics on the number of faults from a previous national catalogue with no detailed studies associated vs faults with associated detailed studies.
AR: We appreciate your insights. We provided a list of updated faults in the uploaded attachment and added Tables A1 and A2 in the resubmission.

RC: no specific lines
The dataset is quite impressive but I need to point out a couple of points that could help in providing important additional data and quality assessment.
Is it possible to indicate the reference mapping scale or a quality index for mapping accuracy for each element?
AR: Thank you for this suggestion. The database was designed in the same reference mapping scale of 1:4,000,000. I have provided an attachment and added Tables A1 and A2 about the updated faults, which have improved accuracy. 

RC: no specific lines
For each element is it possible to indicate if a slip rate is available and quantify it?
AR: The objective of the current system is to identify and display the distribution and location of faults, and provide information on the motion mode and age of the fault activity. The system with the public database was designed to highlight the location, motion mode, and ages of near-surface faults, without slip rate in current version. 


RC: no specific lines
Would it be possible to provide values for the average dip of each fault?
[bookmark: OLE_LINK5]AR: The objective of the current system is to identify and display the distribution and location of faults, and provide information on the motion mode and age of the fault activity. The system with the public database was designed to highlight the location, motion mode, and ages of near-surface faults, without average dip in current version. 

RC: no specific lines
For each element is it possible to indicate a reliability index on the age of the latest re-activation? At the moment there is no way to ascertain if that value is coming out from regional generic considerations or site-specific case studies.
AR: We appreciate your pertinent comments. As introduced in lines 84-95(Section 2, paragraph 1), the nationwide fault map compilation started in the 1970s. The ages of the latest re-activation were collected from these nationwide maps and some publications or unpublic reports. The updated faults (reference mapping scale of 1:50000) in Table A2 were obtained from site-specific case studies. We have added the following sentence to the last paragraph of Section2: “The SMCAR collected the latest re-activation ages of faults from the previously introduced nationwide maps and some public or unpublic data.” 

RC: no specific lines
Finally, please provide the length of the faults in km and not in degrees.
AR: We appreciate your suggestion. We did not design the length attribute for the database. The processed software automatically generated the attribute in degrees. You are correct in that it is not suitable to provide the length in degrees. We have deleted this information in the resubmission. Additionally, the web application provides a measurement tool for length and area which has been displayed in kilometers.
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RC: Line 157-159 “However, the accuracies of nationwide and survey project databases differ from each other. The nationwide database (Xu et al., 2016) is based on previous studies.”
This is somehow contradictory with the statements in lines 115-120 (all the project databases have the same approach etc.). Could you clarify?
[bookmark: _Hlk147601032][bookmark: _Hlk147601100][bookmark: OLE_LINK1][bookmark: _Hlk147601312][bookmark: _Hlk147601751][bookmark: _Hlk147601782][bookmark: _Hlk147601793]AR: Thank you for this query. The nationwide database had different accuracies from the regional survey project databases. The reference map scale of the nationwide database is 1:4 000 000 with a horizontal accuracy of 12.8 km. (3.2 mm in hardcopy map) (GB/T 33178-2016, link: https://openstd.samr.gov.cn/bzgk/gb/newGbInfo?hcno=CD9C6E0ACD4862BE808F6C6F3FCB9C8E).  The regional survey project data had the same survey approach. When the data was integrated into the project databases, it only needed to satisfy the designed reference map scale. The scale of the survey mapping projects was 1:50000, with a horizontal accuracy of 37.5 m. (GB/T 33177-2016, link: https://openstd.samr.gov.cn/bzgk/gb/newGbInfo?hcno=92CF20825A9C143397F75B6976F3288E). The scale of the urban active fault survey projects was 1:250000 with a horizontal accuracy of 200 m. (GB/T 33178-2016, link: https://openstd.samr.gov.cn/bzgk/gb/newGbInfo?hcno=CD9C6E0ACD4862BE808F6C6F3FCB9C8E).
We apologize for the ambiguity in the statements and have modified Section 3.1, paragraph 1, and Section 3.2, paragraph 1 to clarify these statements.
“The CAFD (2022) presented in this paper, which is based on the most reliable results of the projects introduced in Section 1, is an updated version of the CAFD (2015).” The nationwide CAFD (2015) had different accuracies from the regional survey project databases. The horizontal accuracy of the nationwide database on the scale of 1:4,000,000 is about 12.8 kilometers (GB/T 33178-2016). The nationwide CAFD (2015) (Xu et al., 2016) is based on previous studies. In earlier research, the low-resolution seismic petroleum exploration profiles caused the low accuracy of the interpreted top breakpoints. Because of that, the accuracy of positional precision of the blind faults was not precise. The locator devices with low positioning accuracy limited the accuracy of positional precision of the exposed faults. The observing sites had lower density than nowadays because of less funding, causing low positional accuracy.  The horizontal accuracy of survey mapping projects on a scale of 1:50000 is 37.5 meters. (GB/T 33177-2016), and the urban active fault survey projects on 1:250000 is 200 meters (GB/T 33178-2016). The regional fault survey project databases (1:250 000–1:50 000) are based on quantitative methods written into the Chinese mandatory standard in 2018 (GB/T 36072-2018), which were classified as exposed fault survey method (Section 3.3) and blind survey method (Section 3.4), and guaranteed better data quality and accuracy than the nationwide CAFD (2015) (Xu et al., 2016).”

RC: Line 166-169 “Finally, a systematic method that combines geomorphological surveys, stratigraphic analyses of the geological cross sections, trench stratigraphic logs, sample dating from terraces and trenches, and paleo-earthquake identification are used to obtain the latest faulting ages and kinematic parameters of the mapped active faults”
[bookmark: OLE_LINK2]all these parts should be better addressed in the text. The cited approaches range over an extensive range of spatial observations. Could you address, specifically the following points? Is seismological Data considered? moment tensor solutions to address fault kinematics? In case geological and seismological data give a different result, what is the weight given in the evaluation?
AR: Thank you for your pertinent comments. This paragraph introduced how to identify the exposed fault. The exposed faults refer to the faults demonstrating surface expressions (e.g., linear fault scarp, offset gullies, folding, and so on) or fault outcrops. We added sentences to explain how to obtain the age and motion mode of fault activity. “In this systematic method, the dislocated strata, samples, and trenches are accurately located in typical offset landforms. The number of paleo-earthquake events and the motion mode of faults are visualized in the trenches. The age of fault activity is determined by the ages of dislocated strata, measured by dating methods, including radiocarbon (14C), cosmogenic nuclides (10Be), and luminescence techniques.”
In the present-day fault database, we only strengthen the locations, motion modes, and ages of these near-surface faults. The fault geometry or dipping angle as suggested by seismic data was omitted. We add this supplementary explanation at the beginning of the same paragraph. The seismological data and moment tensor solutions are not necessary for the exposed fault. 

RC: How have you segmented the faults? only by the decrease of displacement of given landforms? lines 182-183 are not clear on the method for segmentation.
[bookmark: _Hlk147656620]AR: Thank you for bringing this to our attention. The segmentation of active faults is based on the geological landforms, geometric structure (straight, curved, bent, and so on.), displacement distribution, seismic rupture characteristics, or signs of fault activity. We clarified this description accordingly.

RC: How are the faults grouped into systems?
AR: “In general, faults in the same system are matched in geometry and kinematics, together with accumulated crustal strains, or are possibly connected in depth.” We added this sentence to the second paragraph of Section 3.7.

RC: is the slip rate available somewhere in the database? if yes, how is the slip rate calculated?
AR: The objective of the current system is to identify and display the distribution and location of faults, and provide information on the motion mode and age of the fault activity. In the current version, the system with the public database was designed to highlight the location, motion mode, and ages of the near-surface faults. The system did not add the slip rate. 

RC: Section 3.2
To avoid confusion, I suggest the Authors first enounce the approach and the rules for classification, mapping, etc. then, give examples of application of the method in another section of the paper. mixing general rules and examples is somehow confusing.
AR: Thank you for this suggestion. Accordingly, we modified Section 3.2 and separated it into Sections 3.2, 3.3, and 3.4. In section 3.2, we overviewed the data acquisition and methods. The quantitative methods of data acquisition written into the Chinese mandatory standard in 2018 (GB/T 36072-2018), were classified as exposed fault survey method (Section 3.3) and blind survey method (Section 3.4). In Sections 3.3 and 3.4, we first introduced the workflow of the methods in the first paragraph, then gave an example of the application of the method in the second paragraph.

RC: Line 294-297
Is there a specific rule for merging segments? it is, as mentioned in the text, a scale problem? but this is meaningful only for hardcopy maps...
AR: One of the most important applications of the database is hardcopy or electronic image maps for earthquake emergency response (Wu, et al., 2021). The reference scale of the hardcopy maps is about 1:4,000,000~1:1,000,000. If the contiguous segments within 2 cm have different activity ages, they will be merged for map generalization. We added these sentences to the second paragraph of Section 3.6.

RC: Line 323
These terms need a specific definition. what do you mean by exposed? partly or totally? inferred is a tract connecting two known segments or the whole segment is not certain?
AR: We appreciate your comments. The exposed faults refer to the faults having surface expressions (such as linear fault scarp, offset gullies, and folding.) or fault outcrops. 
The buried faults mean that they do not cut to the near-surface, have no surface expression, and are possibly covered by the overlying sediments or rocks. 
The inferred faults mean that they don’t have evidence of activity 120,000 years ago, but could be inferred from the seismic activity, analogous geological structure, and tectonic stress field. 
We checked the data again. The database only included exposed and buried faults. We revised the system and merged the inferred fault layer with the buried layer. Thank you for your reminder. 
We changed the last sentence of the third paragraph to “Active faults are also divided into exposed and buried faults”.

AR: Line 325-326
[bookmark: OLE_LINK4]A clear nomenclature is lacking in the online web GIS. Only codes are reported and not the meaning. 
RC: Thank you for highlighting this. We added a field for age code description in the online web application.
Age field:
[bookmark: OLE_LINK7]Holocene, Qh
[bookmark: OLE_LINK3][bookmark: OLE_LINK8]late Pleistocene, Qp3
[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11]middle–early Pleistocene, Qp2+1, Qp2, Qp1
[bookmark: _GoBack]pre-Quaternary, pre Q

AR: Line 329
But are active e.g., in the Pliocene? or are they just geological faults with no evidence of activity so far?
[bookmark: OLE_LINK6]RC: The pre-Quaternary faults designate that no evidence shows the fault displaced the Quaternary landforms or sediments. We also did not find the Quaternary fault age such as ESR dating fault gouging. We added the sentence “This means that no evidence showed that the fault displaced the Quatenary landforms or sediments. There was also no Quaternary fault age information such as the ESR dating fault gouge” to the last paragraph of Section 3.7.

AR: Line 336
What are the criteria for naming a fault?
RC: “The fault names were collected from published or unpublished papers, geological literature, or existing fault databases. Two naming methods were used: one was named after the mountains and rivers. The other was name after the place name (county, village, and so on).” We added these sentences to the first paragraph of Section 3.8.

image1.png
0 | @ referee.pdf

X| Q HE—T-Search X

@ () https://data.activetectonics.cn/arcportal/apps/webappviewer/index.html?id=684737e8849... A

FElREEESRR

China Earthquake and Fault Information System

& WREMEREE X | & PEMRBHEFS xj 5 PEMBEESR: X

w

1 _ g

m o= B R &

‘ Find address or place

slEfafa

1000km

—
-%-| 72.034 55.804 Degrees

FractureZoneName_En

FaultName_Ch

FaultName_En

FaultSegmentName_Ch
FaultSegmentName_En
Feature_Ch

Feature_En

i
>
AT /
e /
-
y
: e
(1 of 108) P O X
| shape_Length
| FractureZoneName_Ch Br|| | RN ZE

earstern foothill
fault zone of the
Longyunshan
mountains

BIFRRETR

Eastern foothill
fault of the
Luoshan mountains

HENERT

inferred, reverse

%/

POWERED BY
Sources: Esri, USGS, NOAA &ﬁl

a B O =

+

&





image2.png
O | [ +EtEBUEFRAPNES X | Q MRBHFER - Search X | & BEuE--TERREHER x[ 5 PEMRKEESRS X l@ Settings x| +

G () https://data.activetectonics.cn/arcportal/apps/webappviewer/index.htm|?id=684737e8849c4170bbca14447608c451 A % ad =
*Em%ﬂ%%%g% China Earthquake and Fault Information System

‘ Find address or place Q ’

4 | g : ‘
el i | Kilometers + EX S / \

Measurement Result

+
pie Tmmt S £
3 Al X
sy o 9 » 7y
o,\ «\‘x v/ A
3 BPRTE AT S s
ot ) { X
7 & .
b"""/ /})
I i &
\ -
'y N
N ;/7//
.{\
33
|}
1000km ERED EY
;
e

Sources: Esri, USGS @ :p ;” 7 \,J ; =:




