
Comments to the Author:

Review for Natural Hasards and Earth System Sciences manuscript NHESS-2015-11 « First 
GPS TEC maps of ionospheric disturbances induced by reflected tsunami waves », by L. Tang 
et al.

The paper submitted by Tang et al. presents the detection of the reflected tsunami signature in 
the ionosphere following the Tohoku event. Authors highlight the originality of their work 
claiming, as resumed in the title, the « first GPS TEC maps of ionospheric disturbances induced 
by reflected tsunami waves ». This is literally true, but I wish to highlight several points in order 
to clearly define the weight of this first detection:

1) The GPS data and the TEC map showed by Tang et al. was already published by several 
authors (e.g., Rolland et al. 2011, Chen et al., 2011, Tsugawa et al., 2011, Liu et al., 2011, 
Maruyama et al., 2011, Saito et al., 2011) just after the Tohoku event (special EPS with 
submission within the first month after the event).

2) The reflected tsunami is stil a tsunami, and the reflection usually don’t change radically the 
properties of the tsunami wave. Consequently if the tsunami produces an atmospheric internal 
gravity wave perturbing the plasma, this is also the behavior expected for the reflected tsunami. 
The coupling phenomena between the ocean, the atmosphere and the ionosphere, is clearly 
understood, measured and reproduced by modeling from the Sumatra tsunami (Occhipinti et al., 
2006, 2008, 2011, 2013, Occhipinti 2015).

3) Tang et al. focalize their attention on the TEC perturbation induced by the reflected tsunami.

The paper deserves for publication in Natural Hasards and Earth System Sciences as it’s 
interesting to focalize on the signature of the reflected tsunami, but I feel that authors put an exaggerate 
emphasis on the explorative value of their work. This attitude reduce the interest of their work as it gives 
the impression that they don’t deeply know the literature on the tsunami detection by ionospheric 
sounding.

Authors can find here some comments & suggestions to improve the interest of this work. 

The most important comment concern the comparison between the theoretical and observed arrival time 
of the reflected-tsunami signaure in the ionosphere.
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Comments & Suggestions:

Page 1, lines 27-28: « The IGWs interact with the ionospheric plasma and might generate the 
signatures that can be detectable by ionospheric sounding ». Please, use « generate » instead 
of « might generate », the coupling between the tsunamis and the ionosphere is fully proved by 
observations and modeling (Occhipinti et al., 2006, 2011), generalized for several events 
(Rolland et al., 2010, Occhipinti et al., 2013).

P. 2, l. 1-11: Authors resumes in this ten lines the entire review of the tsunami detection by 
ionospheric sounding. The use of the references is correct, but authors could maybe extend the 
description in order to general neophyte readers. Please, see Occhipinti (2015) for a recent 
complete review. 

P. 2, l. 20-21: « Whether the IGWs induced by the reflected tsunami waves can propagate to 
inosphere is still unclear ». Please, change with « Even if theoretically detectable, the 
ionospheric signature of the IGWs induced by the reflected tsunami is not yet supported by 
observations ».

P. 3, l. 10-19: The method used by the authors correspond to a low-pass filter taking the signal 
with periods longer of 5 min, please highlight it in the main text. I also strongly suggest to 
compair their technique with another filter (e.g., butter filter) applied to Vt and show the two 
results in Figure 4.

P. 4, l. 16-19: The fact that the amplitude observed at DART 21419 is langer than DART 21401 
is not a proof of the presence of reflected tsunami. Indeed, the amplitude strongly depends by 
the bathymetry. In order to prove that the observed wave is the reflected tsunami, please, 
compare with a tsunami numerical modeling. You can show the DART observations, and 
comparison with the tsunami modeling, highlighting the direct and reflected tsunami.

P. 5, l. 9-29: The discussion about the speed and the arrival time needs to be supported by the 
coupling theory between ocean/atmosphere/ionosphere in order to validate the arrival time of 
IGWs. Please, refer to Occhipinti et al. (2013, fig.7, 8 and 9) to compute the arrival time and the 
distance from the coast of a visible IGW in the ionosphere related to the tsunami. Indeed, the 
reflected tsunami is generated at the coast, consequently it is visible in the ionosphere one hour 
after and 500km from the coast where it is generated. Please, note that this values (1h and 
500km) are approximative as the speed depends of the tsunami period, authors can find a more 
exact valus in Occhipinti et al. (2013) related to the observed period of the reflected tsunami. 
This is the most important comment of my review, and I think that supporting their result with the 
theory, the author could straggly improve the impact of their observational results and can also 
clarify the discussion about the delay presented on P.6, l.12-16.

P. 6, l. 1-5: First, please, show in Figure 4 the reflected tsunami wave observed by the DART 
(use two different y-axis on right and left for dTEC and Sea-level). Second, the different main 
frequency between the DART and the dTEC it could be related to your filter method. Please, as 
suggest above, try also another filtering approach.


