Q:

3. Are these up to international standards?

4. Are the scientific methods and assumptions valid and outlined clearly?

7. Is the description of the data used, the methods used, the experiments and
calculations made, and the results obtained sufficiently complete and accurate to

allow their reproduction by fellow scientists (traceability of results)?

Concerning the application of the tsunami model: No. COMCOT is used as a black
box. My major criticism is that the model is not validated for this area, and I
strongly suggest to add a hind cast of a real event to prove that COMCOT with
the chosen settings delivers realistic simulations. Probably, the last near field
tsunami in 1867 is not well suited for a hind cast due to the lack of measure ments,

but the Tohoku tsunami 2011 should be a good test case also for Taiwan.

A: We have added some references in text. [Page 6, lines 2-6]

To solve the time dependent tsunami propagation, we adopt a well-validated numerical
model, COMCOT (Cornell Multi-grid Coupled Tsunami Model). COMCOT is able to
solve both linear and nonlinear shallow water equations on a Cartesian or Spherical
coordinate systems (Wang 2009). In terms of validation, COMCOT has been widely
used in studying many historical tsunami events, such as 1960 Chilean tsunami (Liu et
al., 1995), 1992 Flores Islands tsunami (Liu et al., 1995), 2003 Algeria tsunami (Wang
and Liu, 2005), 2004 Indian Ocean tsunami (Wang and Liu, 2006, 2007), and 2006
Ping-Tung tsunami (Wu, et al., 2008; Chen, et al., 2008). Taking the explicit leap-frog
scheme to solve shallow water equation, COMCOT has the 2nd order accuracy in both
special and time domains. COMCOT also supports the nested grid system that the finer
grid can be placed on a coarser grid to increase the resolution locally. Thus, we can use

finer grid in near-shore region and coarser grid in deep sea region.
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tsunamis—coastal effects. Journal of Earthquake and Tsunami, 1(03), 273-297.

Wu, T.R., Chen, P. F,, Tsai, W. T., & Chen, G. Y. (2008). Numerical study on tsunamis
excited by 2006 Pingtung earthquake doublet. Terr. Atmos. Ocean. Sci. doi:
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The following questions should be addressed:
Q: Which formulas and parameters are used, in particular for bottom friction
(Manning coefficient)? The bottom friction has an impact on the simulated

tsunami amplitude at the coast.

A: We have added the description of Manning coefficient. [Page 6, lines 9-10]

Nonlinear shallow water equation for Cartesian coordinate is used:

0n+aP 9Q _ 0h
at  ax 9y ot

2o L) B o=

H ady

n is the free-surface displacement. P and Q are the horizontal volume discharges. g is
gravity. A is the still water depth. H is the total water depth, H = n + h. F\ and F) are

the bottom frictions.

2
Fe = i P(P? + Q)2

H7/3

2
F, = =5 Q(P2 +Q*)?

n is Manning’s roughness coefficient. In this study, Manning coefficient is 0.013, which
represents a smooth surface (Wu, et al., 2008; Wang 2009).
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715, 2008. doi: 10.3319/TA0.2008.19.6.705(PT)

Q: Which bathymetry and topography data is used? Free GEBCO and SRTM?
A: We have added it. [Page 6, lines 10-11]

Q: The resolution of 1 minute for the inner mesh is quite rough for simulations
that should give estimates of the tsunami amplitude at the coast. Our experience
from hind casts of real events suggests that at the coast line, the horizontal
resolution should be 500m (edge length in an unstructured triangular grid) or
better. This should be transferable, as COMCOT also is a model with first order

spatial discretization.

A:The Figure 1 presents the time series by uniform slip distribution at station 25 in
different resolution of topography. The time series are similar. For resolution, 1 minute
is better than 2 minute and for time spent, 1 minute is less than 30 arc-sec. Therefore,
to consider the resolution of simulation and time spent, the resolution of 1 minute was

applied.
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Fig. 1 The time series by uniform slip distribution at station 25 in different resolution

of topography. Blue line is 2 minute, red line is 1 minute and yellow line is 30 arc-sec.

Q: Where are the tide gauges located? See also point 14, references. On the one
hand, the exact location is not really important, because the study could be
performed with virtual sensor locations or coastal forecast points, but
—to reproduce the results, the locations of the (real or virtual) gauges are needed,
— for hind casts of real events, the location and measurements from real tide
gauges are needed,
— the simulation of the tsunami wave form at a tide gauge that is located e.g.,

inside a harbor or narrow bight is very sensitive to errors in the



representation of bathymetry and topography (1min resolution for sure is too
coarse!) and to the choice of the roughness parameter (wave reflections).

— The comparison in fig. 6 may be spoiled by different gauge locations. Distance
to the source is not the only parameter, as it is also stated in the paper, too

(e.g., page 7 line 23-24).

A: We have added location information and removed fitting line [Page 6, lines 13-18;
Pages 20-21]

We list the location of the gauges in the Table 1.

Table 1. The tide gauge locations in this study.

No. Station Lon Lat
1 Linshanbi 121.5106 25.2844
2 Danshuei 121.4019 25.1844
3 Jhuwei 121.2353 25.1200
4 Hsinchu 120.9122 24.8503
5 Waipu 120.7717 24.6514
6 Taichung Port 120.5250 24.2917
7 Fanyuan 120.2972 23.9147
8 Bozihliao 120.1417 23.6250
9 Penghu 119.5669 23.5636
10 Dongshih 120.1417 23.4417
11 Jiangjyun 120.1000 23.2181
12 Anping 120.1583 22.9750
13 Yongan 120.1917 22.8083
14 Kaohsiung 120.2883 22.6144
15 Donggang 120.4417 22.4583
16 Siaoliouciou 120.3750 22.3583
17 Jiahe 120.6083 22.3250
18 Syunguangzuei 120.6917 21.9917
19 Houbihu 120.7583 21.9417
20 Lanyu 121.4917 22.0583
21 Dawu 120.8972 22.3375
22 Lyudao 121.4647 22.6622
23 Fugang 121.1917 22.7917
24 Chenggong 121.3767 23.0889

Shihti 121.5250 23.4917

[\
(9]



26 Hualien 121.6231 23.9803

27 Suao 121.8686 24.5856
28 Gengfang 121.8619 24.9072
29 Longdong 121.9417 25.1250
30 Keelung 121.7417 25.1750

The fittings of Fig. 6 just give a rough relationship between wave height and distance
for the tsunami source which is perpendicular the coast line. Of course, the distance is

not the only parameter for wave height attenuation. We agree to remove the fitting lines.

11. Are mathematical formulae, symbols, abbreviations and units correctly
defined and used? If the formulae, symbols or abbreviations are numerous, are
there tables or appendixes listing them?

Q: Equation (1): W for width, L for length: It’s obvious, but nevertheless should
be added in the text above. Which value for p is assumed when estimating Mw?
And as a non-seismologist, I would like to ask if the estimate of D = 8.25m is really

obvious? Section 2.2: Not my field of expertise at all.

A: We have done it. [Page 3, lines 21-23]

We will add the definition of symbols (W and L) in the text. x4 usually sets 30GPa and
it assumes that crust is elastically uniform. The estimation of slip and Mw is from fault
geometry and parameter assuming as u.

We analyzed the relation between Mw and average slip (D) in Fig 2. The public finite
fault slip models of global slip earthquakes are from the website (http://equake-
rc.info/SRCMODY/). This figure appears the trend between Mw and average slip and its
boundary. For MwS8.15, the range could be 200~1000 cm. It explains that our estimation,

which follows the trend and in the possible boundary, is reasonable.
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Fig 2. Mw of real events and their average slips with 2 standard deviation
(http://equake-rc.info/SRCMODY/). Open circles represent the inverse slip results in

each study. Solid circles represent the mean slip of each study for same event.

ChiChi (1999): Ma et al. (2000); Chi et al. (2001); Zeng and Chen (2001); Wu et al.
(2001); Zhang et al. (2004)
Tohoku (2011): Ammon et al. (2011); Ide et al. (2011); Lay et al. (2011); Shao et al.
(2011); Yagi and Fukahata (2011); Yamazaki etal. (2011); Wei et al. (2012)
Maule (2010): Delouis et al. (2010); Hayes (2010); Shao et al. (2010); Sladen (2010);
Luttrell et al. (2011)

Sumatra (2004): Ammon et al. (2005); Ji (2005); Rhie et al. (2007)

Sumatra (2012): Hayes (2012); Shao et al. (2012); Wei (2012); Yue et al. (2012)

Tokachi-Oki (2003): Yamanaka and Kikuchi (2003); Koketsu et al. (2004); Tanioka et
al. (2004); Yagi (2004)

Tocopilla (2007): Ji (2007); Sladen (2007); Zeng et al. (2007); Béjar-Pizarro et al.
(2010); Motagh et al. (2010)
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12. Is the size, quality and readability of each figure adequate to the type and
quantity of data presented?

Figure 4: change y-axis label to '""Wave amplitude"

Figure 6: I would keep this figure, but skip the explicit linear fitting. It pretends

an accuracy that cannot be obtained.

A: We have done it. [Pages 18, 20]

14. Are the number and quality of the references appropriate?



A citation for the tide gauge locations or at least a list of coordinates would be
handy. The Taiwanese tide gauges are not available at http://www.ioc-

sealevelmonitoring.org or http://www.psmsl.org/ (Taipei until 1995, Kaohsiung

until 1996), and I could not find a link to the gauges at the website of the Taiwanese
Central Weather Bureau (CWB) http://www.cwb.gov.tw This private/commercial

site was the Dbest information I could find: https://www.tide-

forecast.com/locations/Hualien-City . Still, no exact location, but the '"Detailed

Map" gives at least an idea that this station is located inside the harbour. In total,
9 Taiwanese stations are available here.I am missing a short overview of historical
tsunamis in Taiwan, but the last local tsunami occurred in 1867, and it might be
difficult to find scientific papers to cite, see e.g.,
http://scweb.cwb.gov.tw/NewsContent.aspx?Itemld=37& CId=199&loc=en

However, I found the following paper - no tsunami, but a report on the uplift of

the tide gauge due to the earthquake. Maybe, this paper provides a helpful
hindcast, too: COMCOT should not show a strong tsunami. Chung-Liang Lo,
Emmy Tsui-Yu Chang, and Benjamin Fong Chao. Relocating the historical 1951
Hualien earthquake in eastern Taiwan based on tide gauge record. Geophys. J. Int.
(2013) 192, 854-860. doi: 10.1093/gji/ggs058

A: We have added the information of location. [Page 6, lines 13-18]

The website of Taiwanese Central Weather Bureau (CWB) presents the location of tide
stations (http://e-service.cwb.gov.tw/HistoryDataQuery/index.jsp and
http://www.cwb.gov.tw/V7e/climate/marine_stat/tide.htm).

Lo et al., (2013) investigated the historical 1951 Hualien earthquake sequence. The

magnitude of three earthquakes are smaller than our scenario estimation and the
focal mechanisms are different from our fault model so that it is not applicable to
be compared with our study. This maybe be considered another tsunami

earthquake.

15. Are the references accessible by fellow scientists?
Yes, but please add doi numbers.

A: We have done it. [Pages 11-15]
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