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Referee #2 – Anonymous

Comment #1

The authors describe two datasets of post-earthquake geohazard events that were col-
lected after the 2008 Wenchuan earthquake. One if a multi-temporal landslide inven-
tory of the area along the Minyang river near the epicenter, and the other a database
of debris flow watersheds and debris flow events. The authors have published this
data and made it freely available to other researchers, which is a very important step
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towards an improved understanding of post-earthquake geohazards.

Response #1

Dear referee, We thank you for taking the time to review our manuscript, and for your
valuable and constructive comments. Please find our detailed reply below. For further
information about the contents uploaded in the repository, please find a copy of the
word document named “readme.doc” (also placed it in the repository) at the end of this
file.

Comment #2

Initiatives for collecting coseismic landslide inventories have been recently under-
taken by Tanyas et al (2017) and Schmidt et al. (2017) who established a web
based repository of landslide inventories (https://pubs.usgs.gov/ds/1064/ds1064.pdf
and https://www.sciencebase.gov/catalog/item/583f4114e4b04fc80e3c4a1a. The cur-
rent inventory could also have been submitted to this platform so that also post earth-
quake inventories can be shared. Nevertheless, the sharing of this inventory is impor-
tant.

Response #2

We are aware and strongly support the initiative by Schmitt et al. However, our work
concerns post-earthquake inventories. As such, it does not strictly fit in the scope of
the database compiled by Schmidt et al., which is in fact entitled “An Open Reposi-
tory of Earthquake-Triggered Ground-Failure Inventories”. With the present work, in
fact, we wish to promote the sharing and collecting of datasets that concern the post-
earthquake geohazards and their spatial and temporal evolution. We chose Zenodo
(created by OpenAIRE within EU’s programme Horizon 2020, and hosted at CERN)
to reposit our dataset, and we chose this open-access journal (ESSD) to present our
work and encourage other researchers to share theirs.

Comment #3
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It is another issue, however, whether this merits a publication which is mostly descrip-
tive, and repetitive. The description of the data set for post-earthquake landslide and
analysis results were presented in an earlier paper of the authors in Landslides (doi:
10.1007/s10346-018-1054-5, 2018a) and the debris flow dataset was also presented in
Tang and Van Westen (2018) (Tang, C., & van Westen, C. J, 2018, Atlas of Wenchuan-
Earthquake Geohazards: Analysis of co-seismic and postseismic Geohazards in the
area affected by the 2008 Wenchuan Earthquake. Science Press). Why was the
dataset not attached to the earlier publication in Landslides? This paper contains rele-
vant limited new information.

Response #3

As the referee recognised, only results from the dataset of post-earthquake landslides
have been presented in an earlier paper, where some of the implications that can be
drawn from it have been discussed. However, the dataset has been refined and up-
dated since then, and is therefore ready to be published in an open-access repository
only now. After the submission of the paper, the latest imagery of the area is avail-
able, so we also updated our post-seismic landslide inventory for the years 2017 and
2018. Regarding the dataset of debris flows, this is the first time that such a large mul-
titemporal dataset is published and described. As the co-author (a contributor) of the
Atlas, I can guarantee there is no such comprehensive debris flow database published
in the Atlas. In the Atlas, only some case studies and results from specific areas are
reported with multi-temporal information, as shown in a descriptive table that includes
about 90 debris flows (as shown in Fig 1). Our dataset covers a much large area and
a longer time frame than that used by Tang and van Westen in their Atlas. It includes
527 post-seismic debris flow events, almost 6 times more than the list in the Atlas.
Most importantly, we presented detailed information of each debris flow event, such
as the accurate occurrence time, source and deposition volume, rainfall information of
surrounding rain gauges etc. The database are both in Excel format (Figure 2) and
geo-referenced GIS shp file format with detailed attribute table (Figure 3). Regard-
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ing the descriptive nature of the manuscript, this is actually intentional. Our aim is to
present the datasets, their coverage, the methods for their preparation, and to provide
descriptive statistics. We wish in fact to provide the community with the source data,
and with the tools to understand them and evaluate their reliability and value. We be-
lieve that detailed interpretations or discussions of our data also would fall beyond the
scope for which this article has been thought, and be more appropriate for a different
editorial context. We have read the journal guidelines and inquired the editors during
the preparation of the manuscript and dataset (i.e. prior to submission), and we under-
stand the scope of the journal is for the publication of articles on original research data
(sets). Some choices in the selection of data also are, on purpose, as inclusive as pos-
sible. This is the case, for instance, of the selection of the rain gauges that are coupled
to a debris flow event: we chose a distance which is large enough to ensure that all the
relevant rain gauges are included (given the high variability of rainfall in the mountain
area) and we avoided on purpose to make arbitrary choices (e.g. by selecting only the
closest rain gauge to the debris flow event) which would make the dataset less usable
and flexible. These choices remain up to the users of the datasets, who can thus make
them according to their purpose and justify them.

Comment #4

Methodologically, the analysis of the post-earthquake landslides is based on an earlier
paper by Tang et al. 2016 (https://doi.org/10.5194/nhess-16-2641-2016). Also because
they mapped almost the same area. The existing study has extended this area a bit
but followed basically the same approach and classification method.

Response #4

We thank the reviewer for the comments, but we would like to address following issues
that the reviewer may have looked overlooked. Firstly, the area we investigated is much
larger than that covered by Tang et al. (it is almost three times larger, please see Figure
4 below). Secondly, the method has a key difference. In fact, differently from earlier
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works (Tang et al. 2016), where the same coseismic landslide polygon was used in
the following years to evaluate, qualitatively, the level of activity in the attribute table
(Figure 5-a), we quantified at each time changes of the level of activity based on new,
actual polygon-mapping of remobilised areas (Figure 5-b). We have now pointed out
this better in the revised manuscript. Note that only for ease of visualization and to
facilitate comparisons, we retained the same definitions of the activity levels (A0-A3)
as those given by Tang et al. However, it is clear that their meaning is not the same,
because we actually re-mapped and thus quantified the remobilized areas on each
imagery rather than providing a qualitative estimation of the activity level.

Comment #5

If the paper is about the dataset, then it would be better to focus more on a quantitative
analysis of the dataset. For instance by quantitatively analyzing the completeness and
accuracy, and by comparing the dataset with other data sets for the same area (e.g.
there are several co-seismic and postseismic landslide inventories made for this area).

Response #5

We thanks the reiewer for the comment. For the coseismic inventory, as there are some
other inventories available, we are able to compare our inventory with other polygon-
based inventories, such as Dai et al. (2011); Xu et al. (2014) and Tang et al. (2016),
please see the new section3.1.4 in the revised manuscript. For the post-seismic inven-
tory, our dataset is the first multi-temporal dataset that is freely downloadable from an
open repository. Unfortunately, there are no other multi-temporal datasets that cover
the same area. Thus, we are unable to make a quantitative spatial analysis of our
dataset for completeness and accuracy. Only qualitative comparisons could be made,
by comparing our maps to those produced by other authors.

Comment #6

The debris flow watershed database should also contain information on when and what
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was carried out in the watershed in terms of mitigation measures. A real analysis of
debris flow occurrence, rainfall, and treatment of the watersheds is basically missing.

Response #6

Most of the mitigation measures carried out in the watersheds are landslide dams
which retain the material during storms. In the Dataset 2 (see the repository:
https://doi.org/10.5281/zenodo.1405489), we specified the number of dams present
in each catchment. As pointed by the referee, it would be very interesting to know
when the dams were built. Most of check dams were built in 2011-2012. Unfortunately,
detailed date information for each dam is missing.

Comment #7

What is the relationship between the two datasets? Are the events mapped as debris
flows in the landslide dataset the same as in the debris flow dataset?

Response #7

In Dataset1 we have two type of debris flows: hillslope debris flows, which are found
along the hillslopes and channelized debris flows, which are found into small chan-
nels. Then, the channelized deposits are large amounts of accumulated debris, found
in the main channels were clear remobilisations could not be identified. Furthermore,
the source of these materials is not known as they come from different debris flows
and slides (debris and rock slides, debris and rock falls) that occurred upstream.
Conversely, the debris flows reported in Dataset2 are big events that reached or ap-
proached the outlet of the catchment affecting facilities and/or the population. In such
case, the material can come from the slides, hillslope and channelized debris flow and,
mainly, form the existing channel deposits material, all of them presented in Dataset1.
Dataset2 events have been reported by several authors (see references) but they were
not systematically mapped, and this is why they have been represented as points.
Differently from events in Dataset1, Dataset2 events in some cases include the infor-

C6

https://www.earth-syst-sci-data-discuss.net/
https://www.earth-syst-sci-data-discuss.net/essd-2018-105/essd-2018-105-AC9-print.pdf
https://www.earth-syst-sci-data-discuss.net/essd-2018-105
http://creativecommons.org/licenses/by/3.0/


ESSDD

Interactive
comment

Printer-friendly version

Discussion paper

mation about the day and time of the occurrence. Therefore, these events can be
correlated with the triggering rainfalls, included also in the Dataset2, to perform analy-
sis of magnitude-frequency (temporal) for a later application of early warning systems,
for instance. Nevertheless, these Dataset2 does not allow to carry out spatial analyses
about the source material in terms of controlling terrain factors, or spatial and temporal
evolution of instabilities; such analysis have to be carried out using the Dataset1. This
has been clarified in the text.

Comment #8

The paper has a bit too many references for not being a review paper. In my view the
number of references could be reduced a bit, only using the really relevant ones.

Response #8

We deleted some non-key or redundant references.

Comment #9

Specific comments: 1/16: event should be events

Response #9

Corrected.

Comment #10

2/23-24: landslide inventories are important for more reasons than indicated here. This
could be further elaborated

Response #10

We re-elaborated this part in the manuscript.

Comment #11

2/26-27: “several” seems it of an understatement. This work contains over 44 invento-
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ries.

Response #11

We changed to “many”.

Comment #12

2/33: examples of references are also from other earthquakes, like Kashmir (Saba et
al).

Response #12

In fact, we write “after major earthquakes, particularly after . . .”, meaning that Chi-Chi
and Wenchuan are the most important, i.e. for which the most extensive research has
been carried out, but not the only ones.

Comment #13

4/10: how realistic are these empirical area-volume relationships when you compare
them for your study area. This would be interesting in terms of the dataset, and the
resulting conclusions that can be drawn from them. If you take the data from Parker et
al (2011) and your own dataset and compare the area-volume relationships, they might
show large differences.

Response #13

Both Parker et al. and Xu et al. employed their relationships to estimate coseismic
landslide volumes after the Wenchuan earthquake. Nevertheless, their results show
large variability because of how the relationships were calibrated, hence the large dif-
ference between the estimations that we reported (0.8 and 1.5 billion m3). A discussion
on the reliability of these area-volume relationships is beyond the scope of this work,
but can be found in the supplementary material (online resource n. 2) attached to Fan
et al. (2018c). We included a reference to this in the revised manuscript.
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Comment #14

6/1-6: Why did you not use different DEMs before and after the earthquake, given that
the earthquake produced large differences in elevation?

Response #14

Unfortunately, a post-earthquake DEM for this area is not available. Also, we wish to
point out that the earthquake did produce significant differences in elevation, but these
are localized close to the fault rupture.

Comment #15

6/7: Why did you use two pre-earthquake scenes if the aim was to map post-
earthquake changes? And one of these was a Landsat image with very coarser reso-
lution than the others (See table 1)

Response #15

The use of multiple scenes is desirable in studies that requires to define a pre-
earthquake background level of (rainfall-induced) landsliding (e.g., landslide rates,
landslide patterns, etc.) so that the earthquake-dependent contribution can be ex-
tracted. Using a single scene would be questionable because a normalization, e.g.
by using storm rainfall, cumulated rainfall, etc., cannot be verified. Regarding Land-
sat’s low resolution, we are aware of that, but we still deemed preferable to include this
map rather than providing only one pre-earthquake image. The readers / users of the
dataset can make their own evaluations on whether to use this map or discard it.

Comment #16

6/9-10: Why did you delineate the co-seismic landslides? This has been done by at
least 4 other researchers?

Response #16
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We needed to delineate them by ourselves to be able to provide a fully consistent mul-
titemporal dataset. Differently, we would be unsure whether coseismic and postseismic
maps are complete/reliable to the same extent. With this regard, we saw that differ-
ent mappers can obtain different results in a small area, such as the control area we
used in our study (see Figure 7 in the manuscript). Additionally, in the new section we
added in the manuscript named “3.1.4 Comparison with existing inventories”, we could
check the differences between the inventories performed by Dai et al. (2011), Xu et
al. (2014) and Tang et al. (2016). We conclude that the differences are important and,
therefore, it reinforces the idea of performing a new mapping although previous ones
already existed.

Comment #17

6/12 and Figure 4: How good can you separate debris flows from channel deposits?
Debris flows end up in the river channels in such a steep environment.

Response #17

It is true that at the debris flow depositional area, the difference between debris flows
and channel deposits can be quite challenging as both deposits are mixed. In case
that the remobilization of the channel deposits occurs before than the debris flow de-
position, the latter will be easily mapped. Conversely, the debris flow fan will be un-
derestimated. However, in our study area, the debris flow deposits are deposited in
a relatively flat deposition area avoiding the spreading of the deposit (Figure 4 in the
manuscript). Therefore, the underestimation of the depositional area compared with
the runout is quite small and it does not have a high influence for area assessment
purposes.

Comment #18

Table 1: Country should be county

Response #18
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Corrected here and elsewhere in the text.

Comment #19

Figure 3: A comparison with Tang et al. (2016) who did the same would be relevant in
the analysis section.

Response #19

A comparison with Tang et al. (2016) has been carried out. For the ease of visualiza-
tion, a figure comparing the two different mapping methods has been added.

Comment #20

Figure 4 and 5: these are also very similar to the ones in Tang et al. (2016)

Response #20

These figures are necessary to clarify to the readers the classification of landslides that
we used (which is different from that of Tang et al.) and to exemplify what each level
of activity means (this is not present in Tang et al., who only show two “examples of
changes in landslide activity” without referring to the levels of activity explicitly). Fur-
thermore, we mapped different types of landslides which were not considered in Tang
et al. (2016) such as “channel deposits” and the differentiation between “hillslopes”
and “channelized debris flows”.

Comment #21

12: Uncertainties. Did you only map one small watershed by all mappers? This test
area seems to be rather straightforward? It would have been good to show more on
the background of the mappers, in terms of experience and background knowledge,
and how the results were for all mappers individually.

Response #21

Yes, only this watershed was mapped by all mappers for testing purposes, because it
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contains all types of instabilities and activity levels present in the study area. Therefore,
the results of these two features can be compared between all mappers (results for
each mapper can be found in the supplementary material of Fan et al. (2018a). We
decided to use this control area as a mean to quickly get an estimate of the error that
could be produced by manual mapping performed by different subjects. As far as we
know, this has not been done at all in other multitemporal inventories performed through
manual mapping. We appreciate the suggestions of the referee, though, as it would be
interesting to be able to quantify the role of different background and experience of the
mappers, even though they agree on the same sets of rules for landslide identification
and classification. However, a much larger area mapped by all mappers would be
necessary for this, which is very time consuming, and this goes beyond the scope of
this paper.

Comment #22

Also, comparison with other inventories generated by others would have been relevant.

Response #22

Please refer to our Response #5.

Comment #23

Table 3: consider rounding off the values.

Response #23

We believe the values should reflect the actual sizes and volumes. In this way, they are
verifiable from the shape files that are provided in the repository.

Comment #24

Figure 7: provide more description and conclusion on the results of the area-frequency
analysis.
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Response #24

More description has been added to the “Descriptive statistics” part. More detailed
information about the area-frequency analysis can be found in Fan et al. (2018).

Comment #25

15/18 : Describe more how the multiple dates of occurrence for so many watersheds
were collected. How many surveyors? How often did they visit the areas? Etc.

Response #25

Most of the debris flow were obtained from literature review which includes 76 refer-
ences (see file named “References of data sources” in the repository). For the bigger
and most catastrophic events, we performed field investigations and interviews to the
local residents with a minimum of two surveyors. There not exists a fixed period where
we go to the field as it mostly depends on the rainfall, which is the most important
triggering mechanisms for the post-seismic events. We also collected information form
the monitoring system that SKLGP has installed in some catchments (see Figure 1).
We clarified this in the text.

Comment #26

16/1-2: for how many of the debris flow watersheds was it possible to get rainfall data
within 5 km?

Response #26

391 over 527.

Comment #27

16/12-14: describe the method in more detail and give reference to other work.

Response #27

We added information to describe the method and references to other works.
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Comment #28

Table 4: how was the volume of the deposits determined?

Response #28

These events have been taken from the literature. Therefore, it will depend on each
author.

Comment #29

Figure 8: Is this not already published?

Response #29

It is not published as we made this figure specifically for this publication.

Please also note the supplement to this comment:
https://www.earth-syst-sci-data-discuss.net/essd-2018-105/essd-2018-105-AC9-
supplement.zip

Interactive comment on Earth Syst. Sci. Data Discuss., https://doi.org/10.5194/essd-2018-105,
2018.

C14

https://www.earth-syst-sci-data-discuss.net/
https://www.earth-syst-sci-data-discuss.net/essd-2018-105/essd-2018-105-AC9-print.pdf
https://www.earth-syst-sci-data-discuss.net/essd-2018-105
http://creativecommons.org/licenses/by/3.0/
https://www.earth-syst-sci-data-discuss.net/essd-2018-105/essd-2018-105-AC9-supplement.zip
https://www.earth-syst-sci-data-discuss.net/essd-2018-105/essd-2018-105-AC9-supplement.zip


ESSDD

Interactive
comment

Printer-friendly version

Discussion paper

Fig. 1. The debris flow information from the Atlas (Tang and van Westen)
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Fig. 2. A screenshot of our debris flow database

C16

https://www.earth-syst-sci-data-discuss.net/
https://www.earth-syst-sci-data-discuss.net/essd-2018-105/essd-2018-105-AC9-print.pdf
https://www.earth-syst-sci-data-discuss.net/essd-2018-105
http://creativecommons.org/licenses/by/3.0/


ESSDD

Interactive
comment

Printer-friendly version

Discussion paper

Fig. 3. A screenshot of the GIS shp file with detailed attributes
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Fig. 4. Co-seismic mapping performed by Tang et al. (2016) (A) and by us (B).
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Fig. 5. Coseismic and post-seismic inventory for year 2011 performed by Tang et al. (2016) (a)
and by us (b).
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