
Dear Editors and Referees, 
 
First of all, we would like to deliver our sincere gratitude for your time to comments 
on our manuscript. All of the addressed comments contribute to our efforts to ensure 
the quality of the research meets the Journal’s  standard. In general, allow us to report 
to you that the revision of the manuscript has been performed by incorporating 
majority of all your comments to the initial version of the manuscript. We performed 
another four sediment transport simulation by adopting other formulae beside of van 
Rijn 1993’s formulae, revising graphs/pictures to make them more readable, and 
combining some figures. These required us some time to revise and to re-submit our 
manuscript. We also acknowledge some limitations in the study. Modifications of the 
paper were made in figures, text, and references. In text and references, the modified 
parts are highlighted in red. 
 
Now, permit us to respond to all comments from the referees.  
 

 
Part I 

 
RESPONSES TO REFEREE #1 
 
Dear Referee #1: 
 
We thank to your valuable comments and your time to review our manuscript. Your 
comments have driven some important changes on our paper, such as performing 
more numerical simulations by incorporating three other sediment transport formulae 
(Engelun-Hansen 1967, Meyer-Peter-Mueller 1948, and Soulsby 1997), combining 
some figures, and adding more explanation and discussion in our revised manuscript. 
The lack of spatial distribution of sediment transport studies driven by the 2004 
Indian Ocean tsunami has been one of our motivations in this study. Beside this, there 
have been a number of paleotsunami study conducted in the northern part of Sumatra 
that can also used to strengthen this research. Your comments are very much 
appreciated to ensure our manuscript meets scientific standard of the NHESS journal 
and useful for further development in tsunami sciences. We divide your comments 
into 7 comments followed by our response to each of them. 
 
 
COMMENT 1: 
Dear Editor, many thanks for the opportunity to review this manuscript on 
"Numerical Simulations of the 2004 Indian Ocean Tsunami Deposits Thicknesses and 
Emplacements" by Syamsidik et al. Dear authors, I read with pleasure your 
manuscript focusing on coupling field and numerical data in an Indonesian region 
affected by the 26th of December tsunami. Your manuscript is well-written and is 
easy to follow.  
 
RESPONSE 1: 
We humbly offer our gratitude to your appreciation to our paper. We are pleased to 
learn that you acknowledge the manuscript is easy for you to follow and it has a well-
written structure of a scientific manuscript. Thank you very much for this important 
statement.  



 
COMMENT 2: 
I suggest that you largely reduce the number of images. Some are redundant while 
others can be easily merged (e.g. 3 and 4; 6, 7 and 8; 9, 10 and 11; 15, 16, 17 and 18). 
 
RESPONSE 2: 
Thank you for suggesting to reduce some figures. Please find some figures attached in 
this response to demonstrate that we have combined some figures into one and will 
incorporate them into our revised manuscript. Merged Figures 3 and 4 is shown in  
Figure 1 of our revised manuscript, combined Figures 6, 7, and 8 is shown in Figure 5 
of this revised manuscript, Figures 9,10, and 11 are merged become Figure 6, and 
Figures 15, 16, 17, and 18 are combined become Figures 10 and 11 of our revised 
manuscript.  
 
COMMENT 3: 
Regarding the literature review there are several very important papers that are not 
mentioned in the manuscript and need to be added (Paris et al., 2007; 2008; 2009; 
Costa et al., 2012; Szczucinski, 2012; among others). These papers discuss crucial ´ 
aspects such as inundation phases, tsunami sediment sources and paths, 
geomorphological constrains, preservation issues and the authors will certainly 
benefit for reading these manuscripts. Some of their reasoning is questioned by these 
papers (for example, number of waves or inundation limit) and the authors need to 
acknowledge this and explain it. For example, when the authors discuss post-
depositional poor preservation, they need to understand and explain the natural 
processes behind it and clearly described in Szczucinski (2012). Moreover, when the 
authors mention that only two waves occurred ´ in this region, they should discuss this 
in relation with the 7 waves described in nearby Lhok Nga (see papers by Paris 
mentioned above).  
 
RESPONSE 3: 
Thank you for suggesting importance and related references to be included in our 
manuscript. Paris et al. (2007) performed their study around Lhok Nga of Aceh Besar, 
which is about 20 km to the east of our study areas. Their study exhibited the 
influence of local topography on the sediment thicknesses found in the area. Thickest 
deposit was found at low topography situation and and steep slopes gave varied 
results in spatial distribution of the tsunami deposit. This was found true in Birek and 
Pasie Janeng of our study sites that are surrounded by hillsides. Costa et al. (2012; 
2015) proposed the shape of the zircons in the sediment deposit could be used to 
interpret number of waves, and tsunami run-in or backwash processes. Szczucinski 
(2012) provided an excellent basis for our study, especially on consideration of any 
process followed after the tsunami that could erode or alter the tsunami deposit. Our 
study area is situated in a tropical area where rainy season occurs about 4-5 months in 
a year with high precipitation rate. After more than 10 years, sediment deposit area 
caused the 2004 Indian Ocean tsunami have encountered some natural and man-made 
processes that could altered the sediment. In this study, selection of the study area was 
made to ensure the area was not anthropogenically changed. Despite this process, the 
natural process could also erode, remove, and change the tsunami deposit condition 
after years of the event. Szczucinski also argues that tsunami inundation less than 3 m 
would unlikely to preserve the sediment deposit years after the tsunami event 
(Szczucinski, 2012).  



We are pleased to include them in Section 1 Introduction, Section 3 Methods, and 
Section 5 Discussion in our revised manuscript. Thank you very much for the 
suggestions. 
 
COMMENT 4: 
Furthermore, the geological criteria to identify tsunami deposits is very poorly 
described (e.g. "presence of sea shells") and some images are not clear enough to see 
the lithostratigraphical contrast (e.g. 11). To ascribe a deposit to a tsunami event you 
need many other criteria and you should clearly express that in the manuscript.  
 
RESPONSE 4: 
The presence of sea shells were identified through a microscopic observation of the 
sediment material. This could distinguish the tsunami-induced deposit from orignal 
top-soil material or other surface run-off process. Other criteria of the tsunami deposit 
were advised by Jaffee et al. (2003 ) and Peters and Jaffe (2010) where they put the 
methods of the tsunami-induced sediment transport investigation into one practical 
guideline. We followed exactly the steps of the guideline and clarify it using some 
microscopic observations. We spent a significant period (from 0.5-2.0 hours) for each 
of sample to carefully identify the tsunami deposit and distinguish it from other 
sources of sediment. In total, we collected 14 samples of the tsunami deposits and 22 
locations of sampling performed by Jaffee et al. (2006). Simplified lithostratigraphical 
contrast of our surveys could be seen in Figure 3 of this response. We will add similar 
explanation to Section 3 Methods in our revised manuscript. 
 
COMMENT 5: 
Finally, when you mention "As shown in Fig. 13, backwash produced a sediment 
deposit that was 0.38 m thick during the second wave." how did you confirmed that in 
the field? Costa et al. (2012) differentiated inundation and backwash with the shape of 
zircons, rounded and euhedral. Can you discuss this? 
 
 
RESPONSE 5: 
We base our arguments on the wave heights from the simulation as presented in 
Figure 13 in our manuscript. Backwash process based on the shape of the sediment 
was beyond our field investigation. We appreciate the suggestion to refer to Costa et 
al. (2012) where the study was performed with detailed litostratigraphy processes, 
such as exoscopic, radio-carbon dating and micro palaenthology. The latter three 
processes were part of the limitation of our study. Costa et al. (2015) stated that 
euhedral zircon could be associated to backwash process. Meanwhile, rounded 
zircons could be attributed to deposition occurred during tsunami run-in process.  The 
detailed observation is absence in our present study. It is certain that the references 
could leverage our future field investigation on tsunami-induced sediment transport.   
 
COMMENT 6: 
Your results are interesting and move tsunami geoscience forward. Coupling 
COMCOT with Delft 3D is interesting but you simply accepted the sediment 
transport formulas by default. You accepted Van Rijn formulas 1997 and 2007, why 
did you not test other formulas (please see Delft 3D FLOW Manual for many 
examples). Apotsos and Gelfenbaum work applied Delft 3D in a very specific context 
in American Samoa. The formula tests and results these authors obtained are 



obviously related with a context. You need to do the same and test, at least, other 
sediment transport formulas provided by Delft 3D-FLOW.  
 
RESPONSE 6: 
At the beginning of our study, we have performed a number of literature reviews on a 
number of sediment transport formulae used to simulate tsunami-induce sediment 
transport. One study proved that van Rijn formulas 1993 provided the best results 
compared to tsunami-induce sediment transport experiments in a wave flume (Li and 
Huang, 2013). Notwithstanding with the reviews we conducted, we agree to follow 
your suggestions to incorporate more sediment transport formulas, such as Engelund-
Hansen 1967, Meyer-Peter-Mueller (MPM) 1948, and Soulsby 1997. One of the 
results of the simulation can be seen in Fig. 1 of this response to compare our 
simulation results to sediment deposit measured by Jaffe et al. (2006) at Jantang. 
Using linear regression method, we found the van Rijn  1993 formulas gave the best 
approximation to the field data. Similar results were found at other three study sites 
with smaller r square. Comparison from all simulated sediment thicknesses to field 
data at four sites can be seen at Figure 11 in our revised manuscript. Discussion of the 
results is also elaborated further in Section 5 Discussion.  
COMMENT 7: 
Again, this is an interesting manuscript despite its weaknesses in sedimentological 
aspects and the straightforward application of a very competent open-source software. 
In my opinion, this manuscript requires major changes before it is accepted for 
publication on NHESS. As mentioned above, the science is there but the authors need 
to redo some figures, add references, test new sediment transport formulas and totally 
reconsider its discussion based on previous findings described in the papers 
mentioned above. Kind regards 
 
RESPONSE 7: 
Thank you for your comments. We are pleased to present our findings and follow 
comments from all referees, including your comments. Your comments are very 
valuable. They have driven a number of changes and motivated us to present clearer 
arguments and findings in our revised manuscript.  
 
 



	

	

	
Figure 1. Comparison of all sediment transport formulae used in Delft3D simulations 
to field data at Jantang.  
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Part II 
 
RESPONSES TO REFEREE #2 
 
COMMENTS: 
This study investigated deposits by the Indian Ocean tsunami in 2004 through the 
field measurement and reproduced it by using numerical simulations, which yields 
very interesting and valuable findings. However, the significance of this research 
should be more emphasized in the introduction. In the present manuscript, only the 
applicability of numerical models seem to be the main subject. The authors should 
show idea on how to make use of the results of this research in disaster prevention 
and reduction, such as estimating the magnitude of past tsunamis from sediments and 
evaluating the energy that the tsunami transports earth and sand. Although the authors 
stated that "this study estimated the energy required to transport sediments via a 
tsunami wave", the answer to this question is not clearly shown in the manuscript.  
 
RESPONSE: 
 
Dear Referee #2, 
 
We sincerely appreciate your input to our paper. In recent years, interests on using 
tsunami deposits information to estimate source of the tsunami and its magnitude 
have been in significant increase. Our study offers the use of numerical modeling 
prior to field investigation. This would provide a complimentary knowledge to locate 
potential locations of the tsunami deposits. In some studies, such as Jankaew et al. 
(2008)  and   Monecke et al.  (2008), their important tsunami deposit findings were 
located after several attempts and identification of geological setting of the locations. 
Significance of our research is the use of the 2004 Indian Ocean tsunami with two 
different times of investigations, i.e one in 2005 (Jaffe et al., 2006 ) and in 2015 by 
authors.  
Understanding the energy of the tsunami from sediment transport process could be 
useful to validate energy generated by the tsunami. As in the 2004 Indian Ocean 
tsunami case, where monitoring equipments were rarely deployed in the affected area, 
information deduced from the tsunami deposit could better explain number of waves, 
wave heights, and wave velocity. In section 4.4, we discuss tsunami wave’s shear 
stress simulated using the 2DH Delft3D model. The shear stress in sediment transport 
formulae represents the energy produced by the waves/currents during the process.  
We agree to include more explanation in the introduction part to elaborate the use of 
the study for disaster prevention and mitigation.  
Previous studies on tsunami deposits have inspired tsunami mitigation efforts in US  
and in Indonesia (Dunbar et al., 2008; Rubin et al., 2017). Data on tsunami deposits 
would provide more scientific evidence to past tsunamis for a significant period of 
records such as in the case of coastal cave in Aceh that preserved a very long record 
of past tsunamis in the region (Rubin et al., 2017). A set of tsunami deposits data 
could help us to estimate the recurrence period of the tsunami from the subduction 
zone (Fujiwara, 2007; Minoura et al., 2001). Finding more tsunami deposits would 
strengthen validation process and ease some ways to estimate its sources through 
inverse mechanism (Buckley et al., 2012; Moore et al., 2011). A similar explanation 
has been added to the Introduction part of our revised manuscript.  
 



Part III 
RESPONSES TO REFEREE #3 

 
Dear Referee #3, 
 
We thank for your valuable input to our paper. Your comments have been highly 
considered in the revision process of our manuscript. Three more sediment transport 
formulas have been incorporated in our simulations that enable us to provide more 
insightful result and solid arguments on our research results. We appreciate that you 
have put your comments into two entries and we have incorporated them rigorously to 
enhance the quality of our paper.  
 
COMMENT 1: 
 
This paper presents a phenomenon of tsunami-induced sediment transport, in 
particular for Aceh Besar, to develop a modeling technique from coupled numerical 
models. The technique provides a reliable and accurate examination of tsunami 
deposits for location and thickness. The topic is interesting for publication and the 
method is high quality. 
 
RESPONSE 1: 
Thank you very much for your appreciation on our research. We humbly offer our 
efforts to increase our understanding on tsunami hazards, especially on using tsunami-
induced sediment transport to reveal more scientific basis for field measurements and 
disaster mitigation as well.  
 
 
 
COMMENT 2: 
There is insufficient explanation to clarify the method. In addition, it seems that the 
amount of discussion should be increased according to the standard of this journal.  
 
RESPONSE 2: 
We appreciate your input to clarify our methods. Taking into accounts of your 
comments and other referees comments, we will add more explanation in our revised 
manuscript. We added more sediment transport formulas, namely Engelund-Hansen 
1967, Meyer-Peter-Mueller (MPM) 1948, and Soulsby 1997.  
 
 
COMMENT 3: 
Generally, the English wording and grammar need some improvement. After the 
revision and improvement, I feel that this paper would be suitable for publication in 
Natural Hazards and Earth System Sciences. 
 
RESPONSE 3: 
Thank you for your suggestion. Our first submitted manuscript has undergone a 
professional proof reading process. We ensure that the quality of the english our this 
paper has been checked by native-english proof reader. Notwithstanding with the 
proof-read manuscript, we have also sent our revised manuscript again to a company 
to perform another proof read process.  



 
COMMENT 4: 
I have read this paper considering with the comments from other reviewers. I feel that 
the author is trying to hide or omit some theoretical background. I encourage the 
author to provide more explanation in each section including limitation of this 
numerical study. This is my initial comments and I will post my detailed comments 
later. 
 
RESPONSE 4: 
Thank you for highlighting the important of the theoretical background of our study. 
Combining your comments with all the referees comments, we have added some 
explanation on data resolution used in the simulation, on manning roughness 
coefficient, limitation on bathymetry data used, three additional sediment transport 
formulae (i.e. Engelund-Hansen 1967, Meyer-Peter-Mueller 1948, and Soulsby 1997) 
in the simulations, analysis of the results from four sediment transport formulae, and 
explanation of topography condition of the simulation area. In the original form of our 
manuscript we presented the result based on van Rijn 1993 Sediment Transport 
formulae. Detailed documentation of the sediment transport formulae can be seen in 
Delft Hydraulics (2009). We also highlight the limitation of our study in the 
discussion section (Section 5) and in the Conclusion (Section 6) in our revised 
manuscript.  
 
COMMENT 5: 
 
The selected four areas in this study are not interfered by human, which is a 
reasonable criteria after more than a decade. The author mentioned that several prior 
studies have been conducted in the general study area. Apart from these four areas, is 
there any other conserved areas which can represent obvious coastal features, such as 
plain and ria?  
 
RESPONSE 5: 
Thank you for confirming our reasons in selecting our study area. The area, Lhoong 
of Aceh Besar, has been part of the study area for paleotsunamis by Rubin et al. 
(2017) and Jaffe et al. (2006). The two studies have also motivated our team to select 
the study area. Data collected by Jaffe et al. (2006) were also used to compare our 
numerical simulations and their data. As Jaffet et al.’s data  were collected after some 
months of the 2004 Indian Ocean tsunami, therefore, they could provide the closest 
data to the event without being significantly altered by other processses, either natural 
or anthropogenic processes. There is no significant area of Lhoong that can be 
categorized as ria coast. At the north of Saney, there is an area where it could be 
classified as plain coast with about 3 km long. However, this area has undergone a 
heavy anthropogenic intervention after the tsunami as it was paddy field and 
settlement area. Therefore, we determine the four study sites as the most tsunami 
deposit conserved area. Similar explanation could be found in our present manuscript 
in Page 3  Lines  15 – 32 (Section 2 Study Area).  
 
COMMENT 6: 
What did you find out during the area survey before the beginning of this study?  
 
RESPONSE 6: 



We interviewed some local people to understand whether any significant intevention 
has been made after the tsunami that could disturb the tsunami deposit. We confirm 
again this by conducting preliminary observation of the area to clarify the earlier 
information received from local people. The area where we did pit tests and trenches 
were largely deserted from any settlement and farming activities. This helped us to 
exclude the anthropogenic influence. On the other hand, surface run-off or other 
natural process could interfere the area.  
 
COMMENT 7: 
For numerical simulation, what if the author use only Delft3D for both hydrodynamic 
and morphodynamic models? I don’t think that the multi-fault scenario is a reasonable 
reason. In addition, why don’t the author perform COMCOT with NSWEs for layers 
1 to 3? Please clarify more on this point.  
 
RESPONSE 7: 
The version of DELFT3D that we operate does not allow us to put the offshore multi-
fault scenario that could reconstruct the 2004 Indian Ocean tsunami case. The multi-
fault scenario for the 2004 Indian Ocean tsunami is more valid than the single fault 
(Piatanesi and Lorito, 2007; Koshimura et al., 2009 ; Syamsidik et al., 2015; Romano, 
2009). All these study have validate the tsunami waves generated using tsunami poles 
(inland), measured water marks on buildings, and water level measured offshore by 
Satellite Jason 1. Therefore, we confirm that the use of multi-fault scenario of the 
2004 Indian Ocean tsunami is reliable. Using NSWE for layers 1 to 3 provide 
insignificant different to the wave generated around the offshore area. On the other 
hand, applying non liner SWE on Layers 1 and 3 will reduce computational time 
without overseeing the accuracy of the simulation results. Thank you for  commenting 
on these. We will also add similar explanation in Section 3 (Methods) in our revised 
manuscript.  
 
COMMENT 8: 
What is a novelty in this paper for numerical modeling? 
 
RESPONSE 8: 
Coupling a numerical hydrodynamic module with a numerical sediment transport 
module in the case of tsunami wave studies is an important part of this study. In 
addition, reliablity of the study have been revealed using field data collected from 
four locations. We  also demonstrate the use of the numerical simulation combined 
with the understanding on geological settings to locate the tsunami deposits. Similar 
explanation could be found in the Introduction part (Section 1).  
 
COMMENT 9: 
The author verified tsunami inundation area from numerical simulations with satellite 
images. Please provide more explanation and clarification for the verification results.  
 
RESPONSE 9: 
We redigitize the tsunami inundation area based on Landsat Satellite Images captured 
on February 2nd, 2005 or about 1 month after the disaster. This allowed us to clearly 
identify the extend of the damaging area based on the images and compared them 
with the tsunami inundation area produced by Delft3D-Flow. Please see the satellite 
image at Fig. 2 of this response.  



 
 
COMMENT 10: 
Where is the location of boundary flow input in Figure 12? I feel that the discussion 
part should be limitation of this study. Please clarify this.  
 
RESPONSE 10: 
The  location of the boundary can be seen in Fig. 3 of our revised manuscript where a 
blue line was drawn inside Layer 4. Later, Layer 4 was transformed into Delft3D-
FLOW’s simulation domain. We agree to further discuss in in Subsection 3.1 
Numerical simulations. Limitation of the study is discussed in Section 5 (Discussion) 
in our revised manuscript.  
 
COMMENT 11: 
In the conclusion part, the author mentioned that this coupling method of COMCOT 
and Delft3D provide a better understanding. How can the author conclude this? The 
method would be able to repeat sediment transport in these study areas.  
 
RESPONSE 11: 
In the present form of COMCOT, it is unable to simulate sediment transport module. 
There have been several attempts to include the sediment transport modules in 
COMCOT (Li et al., 2012 ; Rasyif et al., 2019). However, they are in preliminary 
stage of the application. This research offers results where spatial distribution of the 
sedimentation and erosion with transient process can be investigated by coupling it 
with Delft3D-FLOW. Here, we could understand whether backwash play significant 
role on the process and whether shear stress correlate to the accumulation of the 
sediment deposit transported by the tsunami waves.  
 
COMMENT 12: 
Lastly, what is the main benefit or contribution of this study? 
 
RESPONSE 12: 
This study contribute to explain the spatial distribution of sedimentation and erosion 
generated by the 2004 Indian Ocean tsunami. Such study that uses the 2004 Indian 
Ocean tsunami by numerically reconstruct the sedimentation and erosion spatial 
distribution are rare (Li et al., 2012; Gusman et al., 2012). This study also offers the 
use of the numerical simulation coupled with understanding of geological setting of 
the study to estimate locations of the tsunami deposits after12 years of the event (field 
data collected in 2015 and 2016).  
 
We would like to reiterate our gratitude to the Referee for commenting our research. 
The comments support us to leverage our study for having a better understanding on 
tsunami hazards. 
 
Thank you very much. 
 

Part IV 
RESPONSE TO REFEREE #4 

 
Dear Referee #4, 



 
Thank you very much for your time to review our paper. Your scientific input to our 
paper have driven us to modify and revise our paper in order to ensure our research 
has been performed rigor and solid process.  
After carefully reading your comments, it took some time for us to revise and modify 
our paper as suggested. Now, permit us to offer our response to your valuable 
comments. 
 
COMMENT 1: 
 
Thank you for the efforts to understand the process of sediment accumulation by the 
tsunami a decade ago. The following are more detailed comment for the improvement 
of the paper  

1. Fig. 15-18 are not readable  
 
RESPONSE 1: 
 
Thank you for your appreciation on our research. Fig. 15-18 have been modified and 
increased their resolutions to make it more readable. Combining Comments we 
received from other Referees, we have joined Fig. 15-18 and place them into two 
figures, namely Figures 10 and 11 in our revised manuscript  
Furthermore, after being suggested to run more models, we have simulated the 
sediment transport models in DELFT3D using Engelund-Hansen 1967, Meyer-Peter-
Mueller 1948, and Soulsby 1997. The original result presented in our previous 
manuscript was based on van Rijn 1993. Complete explanation of the mathematical 
formulae of the sediment transport can be find at Delft Hydraulic (2009). More 
detailed explanation of the additional simulation results for the sediment transport 
formulae can be seen at our Responses to Referee #1. 
 
 
COMMENT 2: 
 

2. How to treat the open boundary conditions in D3D-flow model. Fig. 12 shows 
the boundary input for D3D-flow. Where this time series is obtained? How the 
others look like? Riemann or Neumann type conditions applied?  

 
RESPONSE 2: 
The Open Boundary condition here was placed about 14.5 km from shoreline. The 
hydrodynamic boundary condition was obtained from COMCOT numerical 
simulation at Layer #3. Here, the boundary condition was set to follow “Water 
Level”. The water level boundary condition is a modified Riemann boundary 
condition where Stelling has added the time-derivative to water level and and 
velocities (Stelling, 1984). It was meant to reduce reflection process caused by the 
eigen frequency of the simulation. A similar explanation has been added in Section 
3.1 Numerical Simulation in our revised manuscript. 
 
COMMENT 3: 

3. Please elaborate the data used for the simulation. Page 6, line 6: .. and other 
nautical charts? How details? Data resolution? This is very important also to 



be included in the conclusion due the fact that the geometry of the beach is 
quite complex, especially for the smallest model domain.  

 
RESPONSE 3: 
Yes, we certainly agree that the  resolution of the data used in the simulation is 
important. Bathymetry data for Layers 1-3 were adopted from GEBCO data, with 0.5 
minutes resolution. Meanwhile bathymetry data for Layer 4 were re-digitized from 
Nautical Charts released by Indonesian Navy (PUSHIDROSAL) with Map No. 15-
2014.  Topography data for Layer 4, where all of the sediment deposition and erosion 
were mapped, were adopted from topography map released by Indonesia Agency for 
Geospatial (BIG) interpreted from DEM data with resolution of 5 m.  Some area 
around the transects sampling areas were also measured using handheld GPS, water 
pass, and staffs. The measured data were also corrected to local tide data. Similar 
explanation has been added to Subsection3.1 Numerical Simulations.  
 
COMMENT 4: 

4. Page 9, line 20. Where are these observation points located? Figure 13 does 
not show the location.  

 
RESPONSE 4: 
Please see three red circles in upper figure of Fig. 8 of our revised manuscript, 
showing Obs 1, Obs 2, and Obs 3. Obs 1 is the closest observation point to the 
coastline. Meanwhile Obs 4 is the farthest point from the coastline and it is just before 
the wall of the hill. 
 
 
COMMENT 5: 

5. Still in page 9, please define the steep and mild slopes discussed in this paper. 
In fig. 13, why the obs no. 2 and 3, after 09.00, the sediment accumulation 
keep increasing?  

 
RESPONSE 5: 
 
Here, we define the slope larger than 0.02 is steep and smaller than that was classified 
as mild. The topography condition at Birek can be seen at first two figures at Fig. 5 of 
our revised manuscript showing topography contour. As it can be inferred from Fig. 5 
our revised manuscript, the dense countour lines represent the steep slope of the area. 
Here, the slope of the area about 0.015 for the first 250 m from coastline (mild). 
Suddenly, after the point, the slope were between 0.05 until 0.1 (steep). The land area 
slope at Pasie Janeng was about 0.05 (steep). At Saney the slope of the land area was 
about 0.013 (mild). 
At Obs 2 and Obs 3 (see Fig. 8 of our revised manuscript), the sedimentation 
accumulation keep increasing due to weakening of shear stress generated by the 
tsunami waves after the second waves. The decrease of the shear stress drove the 
sediment to settle at the points.  Similar explanation will be added into 4.4.1 Tsunami 
wave height and sedimentation in our revised manuscript. 
 
COMMENT 6: 



6. Fig. 5: I think the authors would like to show readers that the points 
(observation or survey locations) should be within/inside the inundations 
limits. Point for Birek is outside the limits.  

 
RESPONSE 6: 
Yes, thank you for your suggestions. We have modified it and it can be seen at Fig. 4 
(revised manuscript) by moving all the points inside the inundation limits. Originally 
the points represented the administratif location of the each villages, which pointed 
the location of the Office of the Village Administration. Since here we do not deal 
with the administrative issue, we agree to follow the suggestion.  
 
COMMENT 7: 

7. As it was discussed in page 2, it would be better also to produce and discuss 
extent of sediment deposition from the coastline (spatial distribution). The 
discussion on this topic is more meaningful and can also be used for disaster 
risk reduction related issues. 

 
RESPONSE 7: 
Erosion areas (negative sedimentation/erosion accumulation as in Fig. 10 in the 
revised manuscript)  were located at nearshore  area where energy of the tsunami 
waves was still large. This implies that any structures or objects that could reduce 
shear stress by increasing roughness coefficient could help to mitigate impacts of 
tsunami. Here, some of the highly eroded area did not have sufficient coastal 
vegetation that could increase manning coefficient. Deposition were largely found 
farther from coastline where energy of the tsunami wave decreased. Similar 
explanation will be added at Section 5 Discussion in our revised manuscript.  
 
 
COMMENT 8: 

8. Please consider in the conclusion about the quality of the 
bathymetry/topography data that significantly influence the model results.  

 
RESPONSE 8: 
Thank you for your suggestions. We acknowledge the resolution of the 
bathymetry/topography data are crucial in the simulation. For pre-survey estimation 
of the location of the tsunami deposit, our simulation offers scientific basis to decide 
where sampling should be done. It is certain that detail bathymetry data, especially at 
nearshore area, could increase the reliability of the estimation. Similar explanation 
will be added in at Section 6 Conclusion in our revised manuscript. 
 
Again, allow us to reiterate our sincere appreciation for thoughts and time given by 
the referee to ensure our paper meet the standard of the journal.  
Thank you very much. 
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