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Dear Yan Zhang,

Your paper has been reviewed for publication in the Bulletin.  I enclose two reviews by anonymous referees.  I also enclose comments by the associate editor.  There is a consensus that your paper has significant technical problems.  The editorial board has evaluated the reviews and decided that the current version of the paper must be rejected for publication.  We have removed it from the review process.

We are willing to consider a revised version in which you have addressed the issues raised by the referees and the associate editor.   Any revision will be considered as a new submission but must be accompanied by a letter detailing the changes made in response to these reviews.  The reason for taking this approach, rather than requesting revisions, is that we believe the required changes will result in essentially a new work and that the conclusions may change significantly.

Thank you for your interest in the Bulletin.

Sincerely

Diane I. Doser, PhD
Editor-in-Chief

Reviewers' and Editorial comments:

AE's comments: This manuscript attempts to explain the changes of water-well levels during the 2008 Wenchuan earthquake. Unfortunately, both reviewers found that the conclusions were not supported by current analysis. In addition, the manuscript needs significant improvement in English writing. As pointed out by the firs reviewer, it is inappropriate to include another published paper as the supplement. Please cite the paper instead. Finally, Figures 1 and 3 are directly from other papers, so the authors could suggest the readers to read those papers instead, or if they will be used, make sure to obtain the copyright from the publisher. Figure 2 is too long so the authors need to come up with a good way (perhaps with more than two columns) to present it. Please include a map to show the Wenchuan epicenter and those stations analyzed in this study. Due to those difficulties, we would recommend a rejection-resubmit. If the authors decide to resubmit, please make sure to come up with a one-to-one response to all the comments raised.


Reviewer #1: The authors seek a mechanical explanation for changes in water-well level coincident with the 2008 Wenchuan Earthquake. These changes occurred in the intermediate and far field, defined as > 1.5 fault rupture lengths from the epicenter.  In addition to the changes in well level, changes are seen in the tidal sensitivity of the water level. Changes in level, tidal sensitivity, and phase lag due to the passage of seismic wave are extensively documented in the literature, and for the paper to constitute a novel contribution, some progress must be made in understanding the mechanism(s) by which such changes occur.
    The approach taken is to examine the tidal sensitivity of the well water level, apparently considering only amplitude (and not phase) before and after the earthquake. Tidal sensitivity can be used to infer a value of Skempton's coefficient, which relates changes in pore pressure to changes in mean stress under undrained conditions, within the framework of linear poroelasticity. The value of Skempton's coefficient before and after the earthquake is calculated by assuming that the reservoir in each location is essentially undrained on tidal timescales and fitting a model of the tidally-induced volumetric strain to the well level time-series. 
    The apparent coseismic change in Skempton's coefficient is then argued to be attributable principally to changes in porosity. However, the authors do not attempt to make a quantitative link between the observed changes in B and the changes in porosity or other properties necessary to produce these changes. I think that this needs to be done in order for the key argument of the paper to be convincing. In addition, it must be shown that the necessary changes in porosity can be accommodated repeatedly over many earthquake cycles (i.e. that the porosity present at depth could persist despite being reduced repeatedly due to consolidation induced by the passage of seismic waves). Lastly, there is quite a bit of experimental work on changes in Skempton's coefficient due to changes in effective pressure, see for example Blocher et al. 2009 (Pure and Applied Geophysics) and references cited therein. I cannot find information in the paper about the screened depth of the wells used in the study so I cannot determine the magnitude of changes in effective pressure that accompany the passage of seismic waves.

There are several scientific additional aspects of the paper that should be addressed: 
1) The authors assume throughout the work that undrained conditions exist over the tidal time scale. This might be reasonable but should be justified rigorously given that all of the results hinge on this assumption.
2) It should be stated clearly in this paper how the tidal strains are calculated. What assumptions are made, what equations are solved, etc...
3) Elkhoury et al. 2006 studied coseismic changes in the phase response in water wells. Was this effect seen in the wells studied? Why is phase not discussed in this paper?
4)  Are the changes in tidal sensitivity correlated with dissipated seismic energy or peak ground velocity?
5) Can wellbore storage effects (Roeloffs 1996) be ignored? This question is related to #3 regarding the phase of the tidal response.
6) I think that the work of Beresnev 2011 (GRL) should be discussed in the section (second paragraph of page 2) about mechanisms.

There are a few non-scientific issues that must be resolved before this paper can be suitable for publication.
1) The paper needs to be carefully edited for grammatical correctness.
2) I feel that it is inappropriate and possibly a copyright violation to include an entire previously published paper as the supplement. It should be removed and simply cited as needed in the text, or the relevant methodology should be included in a clear and concise manner in a methods section.
3) Figure 3a is copied directly, with no modification as far as I can tell from Liu and Manga 2009. Figure 3c is a minimally modified version of this figure. As this is not the authors' intellectual property, permission must be sought and granted for the re-use of the figure.
4) Equation 3 must be properly typeset.
5) Table 1 must be properly typeset so that no text is truncated.



Reviewer #2: 1. The manuscript intends to explain the mechanism of co-seismic well water level changes in the intermediate and far field based on the change of Skempton's coefficient B before and after the Wenchuan earthquake.  The authors adopted prevailing hypotheses of coseismic mechanism to explain the change of coefficient B and water level due to the earthquake.  The interpretation, however, is oversimplified or inconsistent with the previous study results.  The conclusions are not supported by the data presented in the manuscript.

2.     The authors used the increase of the Skempton's coefficient B as the criteria to conclude that consolidation of aquifers due to seismic shaking may account for most coseismic water level increases.  As seismic shaking is a widespread phenomenon during the earthquake, it should be a more important mechanism for the coseismic increase in the near-field.  Nevertheless, Zhang and Huang (2011) adopted poroelastic theory to explain the near-field coseismic changes.  In fact, the increase of the Skempton's coefficient B may result from either the static strain or the seismic shaking. Generally the increase of pore pressure due to seismic shaking is a rapid dynamic process often observed in the near-surface soil formation.  The manuscript does not have any high-frequency data or direct evidence to show that consolidation due to seismic shaking is the dominant mechanism.

3. The authors adopted the hypothesis of fracture clearing and increased permeability induced by shaking (Brodsky et al., 2003; Wang and Chia, 2008) to explain the coseismic increases accompanied with a decrease of B value.  The hypothesis was originally proposed for interpreting coseismic water level changes only.  Even the effect of seismic shaking is neglected, additional test results are needed to prove that the B value may reduce 25%~70% when pore pressure head increases 1 m.

4. There are 3 figures in the manuscript. Figs. 1 and 3 are unnecessary. The reader can refer to the figures in the original paper.  The authors should at least provide a map to show the locations of the well stations in Fig. 2.  Besides, Table 1 is not clear to readers.

5. The manuscript should provide the stratigraphic column and the type of the aquifer for the well stations. From the variation of water level in the well j, for instance, the aquifer is possibly semi-confined.  Thus, the validity of the calculated B value at the well j before and after the earthquake becomes questionable
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