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Professor. Ding
Editor-in-Chief
Remote Sensing Applications: Society and Environment

Comments from the editors and reviewers:
-Reviewer 1

  -

 The main goal of the paper is to quantify the ocean - atmosphere CO2 fluxes in the Java Sea region. To reach the main
objectives authors apply the typical for such study methodology and obtain finally the results that are quite similar to
results of the previous studies for the western Pacific area. What is the novelty of the study or methods? What are the
differences from similar previous studies? What is the accuracy of applied methods for flux estimation in the region
under study? How they were validated?

It is well known that the CO2 flux between ocean and the atmosphere is very sensitive to the air-see pCO2 difference
estimation. Some uncertainties in estimations of the CO2 air and sea concentrations lead obviously to mistakes of CO2
flux estimations. In the study it is not clear which data have been used to derive the temporal and spatial variability of
atmospheric CO2 concentration (in space and time) and how e.g. the dissolved inorganic carbon (DIC) has been taken
into account in calculating the CO2 concentration in the sea water?

 The discussion chapter is very short and needs deeper analysis of all obtained results.

 The paper includes a lot of figures and maps.  But not all figures are comprehensively discussed in the paper. Some
maps are printed with low quality. I guess some part of these maps can be easily shifted into the supplemented
materials.

 Conclusion is also too short and must be extended.

 The paper requires moderate English changes.

 

Specific comments

Line 64

" Ocean has a dominant role in the global carbon (CO2) cycle. " Do you talk about CO2 fluxes or carbon storage? If you
talk about CO2 fluxes such information is outdated. It is should be in agreement with the recent IPCC report. The
references to recent studies are required.

 Line 67-70

It is also not obvious. Reference is too old. References to modern studies are necessary.

Lime 82 The references are too old...

Line 160 El Nino 2015-16

Line 181 What is about DIC?

 Line 196 ONI is based on SST in Nino3.4 . Nino4 is more suitable for the study area.

The sentence needs revision.

 Line 232 sea - atmosphere

Line 264 The equation is written both for organic carbon and DIC, isn't it? What is about PIC?

Did you make any validation of applied method? Or you used it as a "black box"?

Line 266 derived or measured?

Line 357-364 it is actually discussion, not results
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template. Open access fees apply.
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link(s) below.
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General Response : We would like to thanks to both reviewers for suggestions, 

comments, questions and criticisms that improve the quality of this manuscript. We 

have added more explanation to describe the figures and added latest references (< 10 

years) to make this study become more up to date.  

 

Reviewer 1 

The main goal of the paper is to quantify the ocean - atmosphere CO2 fluxes in the 

Java Sea region. To reach the main objectives authors apply the typical for such study 

methodology and obtain finally the results that are quite similar to results of the 

previous studies for the western Pacific area. What is the novelty of the study or 

methods? What are the differences from similar previous studies?  

R: Thank you very much for your questions. We have declared more clearly about the 

novelties in the end of the introduction part (L257-267). Our study area is Java Sea, 

marginal sea that has different characteristic with the western Pacific area. The 

problem of this study started by the distribution of CO2 flux in the Indonesian Seas 

which was left blank by Takahasi et al. (2009) due to the absence of pCO2 

measurements (L194). By using sea surface pCO2 from 1984 to 2013 Kartadikaria et 

al. (2015) obtained Indonesian Seas majorly act as the carbon source (L209-216). 

However, due to the weakness of observational data which is sparse and discontinue, 

they cannot show the distribution of CO2 flux spatially and temporally. The present 

study comes to fill those gaps. Since we use remote sensing data that has wide 

coverage and continuous monitoring, we could firstly show the spatial and temporal 

variation of CO2 flux in the Java Sea. It is also the first study to examine the key 

parameters at the sea surface (SST, Chl-a, Sea surface salinity, and surface wind) to 

obtain the most influencing parameter for carbon dioxide flux in the Java Sea. 

Furthermore, the effect of El Niño 2015-16 which is categorized by Super El Niño is 

also described in the present study. The reason why we only choose Java Sea and not 

for all Indonesian Seas as our study area is related to reliability of the method and 

dataset that we used in this study that will be described below.  

   

What is the accuracy of applied methods for flux estimation in the region under study? 

How they were validated? It is well known that the CO2 flux between ocean and the 

atmosphere is very sensitive to the air-see pCO2 difference estimation. Some 

uncertainties in estimations of the CO2 air and sea concentrations lead obviously to 



mistakes of CO2 flux estimations. In the study it is not clear which data have been 

used to derive the temporal and spatial variability of atmospheric CO2 concentration 

(in space and time) and how e.g. the dissolved inorganic carbon (DIC) has been taken 

into account in calculating the CO2 concentration in the sea water? 

R: Thank you very much for your questions and comments. We did not do validation 

for the method used for estimating CO2 flux in the Java Sea since we have no 

observational data in the study area. However, we do careful about the accuracy of 

our method. Here is the reason. The algorithm used in the present study adopts Zhu et 

al. (2009) that has been used to estimate CO2 flux in the South China Sea. They did 

validation by using observational data and the root mean square error (RMSE) of the 

estimated pCO2 is only 4.6 atm which ensure the high accuracy of this algorithm for 

estimating CO2 flux in South China Sea (L228). Since Java Sea has similar 

characteristic with South China Sea (located close each other, shallow bathymetry 

and both areas are parts of Asia-Australia monsoon path), we used this algorithm to 

estimate CO2 flux in Java Sea. We cannot expand our analysis for whole Indonesian 

Seas since the characteristics of the western Indonesian Seas is different with Eastern 

Indonesian Seas which may lead to the failure of CO2 flux estimation by using this 

algorithm. This becomes the reason why our study area is limited only in Java Sea. 

The CO2 flux estimates by this method refer to DIC, POC calculation can refer to Xie 

et al. (2019) which is beyond the scope of the present study. 

 

The discussion chapter is very short and needs deeper analysis of all obtained results. 

R: We have rearrange the structure of the paper to increase the length of the 

discussion.  

 

The paper includes a lot of figures and maps. But not all figures are comprehensively 

discussed in the paper. Some maps are printed with low quality. I guess some part of 

these maps can be easily shifted into the supplemented materials. 

R: Thank you very much for your comments. We have add longer descriptions to 

discuss all figures presented in this paper. The low quality figures are actually related 

to the limitation of satellite data to observe sea surface during the cloudy condition. 

Thus, during Northwest monsoon which is rainy season, many blank areas shown in 

Fig. 3 and 4. However, we still keep these figures, to give the information to the 



readers that although many blank areas in the observation during northwest monsoon, 

we still can extract some values within the study area that can be used to construct 

time series plot shown in Fig. 10-14. 

 

Conclusion is also too short and must be extended. 

R: Thank you very much for your comment. We have added 2 points in the conclusion. 

 

The paper requires moderate English changes. 

R: Thank you very much for your comments. We have carefully checked the english to 

improve the revised manuscript. 

  

Specific comments 

Line 64 

" Ocean has a dominant role in the global carbon (CO2) cycle. " Do you talk about 

CO2 fluxes or carbon storage? If you talk about CO2 fluxes such information is 

outdated. It is should be in agreement with the recent IPCC report. The references to 

recent studies are required. 

R: Thank you very much for you comments and suggestions. Recent studies has shown 

the importance of ocean for carbon storage. We have change it into carbon storage 

and add recent supporting references including the latest IPCC report (L124-158). 

 

Line 67-70 

It is also not obvious. Reference is too old. References to modern studies are 

necessary. 

R: We have changed into the recent references i.e., Sabine et al., (2004); Khatiwala et 

al., (2009); Le Quéré et al. (2010); (Adams and Caldiera 2008). (L145-155) 

 

Lime 82 The references are too old… 

R: We have changed into Takahashi et al. (2009) (L170). 

 

Line 160 El Nino 2015-16 

R: It is done. (L264) 

 

Line 181 What is about DIC? 



R: We do not have DIC data, but the algorithm used in the present study refer to DIC. 

 

 Line 196 ONI is based on SST in Nino3.4 . Nino4 is more suitable for the study area. 

The sentence needs revision. 

R: Thank you very much for your comments. We used Nino 3.4 index rather than 

Nono 4 index since the Niño 3.4 index is the most commonly used indices to define El 

Niño and La Niña events 

(https://climatedataguide.ucar.edu/climate-data/nino-sst-indices-nino-12-3-34-4-oni-

and-tni). Nino 3.4 index is also been widely used to investigate the effect of ENSO to 

the variability of ocean phenomena within Indonesian Seas (e.g. Susanto and Marra, 

2005; Iskandar et al. 2009; Wirasatriya et al. 2017, Setiawan et al. 2019,2020). 

We also have fixed the sentence. (L302-309) 

 

Line 232 sea - atmosphere 

R: It is done. (L361) 

 

Line 264 The equation is written both for organic carbon and DIC, isn't it? What is 

about PIC? 

R: It is refer to DIC, as also used by Feely et al. (2001); Tsai and Liu (2003); 

Takahashi et al. (2002) (L348-359). PIC is not the scope of the present study. 

 

Did you make any validation of applied method? Or you used it as a "black box"? 

R: We did not do any validation but we concern about the accuracy of the algorithm 

used in this study. Please see our response in the major comment for more 

explanation. 

 

Line 266 derived or measured? 

R: we changed into ”calculated”. (L397) 

 

Line 357-364 it is actually discussion, not results 

R: We have moved this part to discussion which makes the discussion longer. 

(L704-729) 

 

Additional References 
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Reviewer 2 

General comments:  

The authors examine 3-year satellite observational data to study the seasonal 

variations of carbon dioxide flux in the Java Sea and its relationship with wind and 

SST. The methods described and results shown are convincing and publication worthy. 

Correlations between variables appear strong and the authors present suggested 

causality. Overall, there is a good story here and the regional variability is interesting. 

In my personal opinion, the manuscript is acceptable after revision. A more detailed 

list of comments and suggestions are provided below.  

R: Thank you very much for your motivating comments. We have improved the 

manuscript by following your suggestions and corrections. 

 

Minor Comments and Suggestions:  

Title: delete the coma  

R: It is done. 

 

The unit font between text and Fig. 10-14 is not the same. The units in Fig. 10-14 

should not be written in capital font.  

R: Thank you very much for your corrections. It is done 

 

Line 25: The Oceans play a pivotal role  

R: It is done. (L32) 

 

Line 26: Previous study (without the)  

R: It is done. (L34) 

 

Line 33: delete The parameter  



R: It is done. (L40) 

 

Line 36: …sea level pressure were analyzed to calculate…  

R: It is done. (L42) 

 

Line 38: delete also  

R: It is done. (L45) 

 

Line 52: increased  

R: It is done. (L64) 

 

Line 64: The Oceans have…  

R: It changes into The oceans play…. (L139) 

 

Line 90: The Atlantic Ocean becomes  

R: It is done. (L183) 

 

Line 91: The Indian Ocean and Southern Ocean  

R: It is done. (L185) 

 

Line 93: The Pacific Ocean  

R: It is done. (L187) 

 

The authors should provide reference(s) for the sentences of Line 90-93.  



R: We have modified the paragraph. It is belong to Takahashi et al. (2009). (L170) 

 

Line 96: …due to the limitation of DpCO2 measurements  

R: It is done. (L195) 

 

Line 104: Indonesian Throughflow which transports…from the Pacific Ocean to the 

Indian Ocean…  

R: It is done. (L202) 

 

Line 114: spread from…  

R: It is done. (L214) 

 

Line 137: delete also 

R: We think that “also” is needed.  

 

Line 155: Taking the advantage of satellite…, the present study is the first study to 

investigate the spatio-temporal distribution of…  

R: It is done. (L255-259) 

 

Line 187: The spatial resolution of AIRS is 2.5°´2° or 2.5°´2.5° ?  

R: The pixel of AIRS data is not square. The resolution is 2.5° x 2° 

 

Line 220: …the limitation of observation period…  

R: It is done. (L338) 

 



Line 227: …categorized as normal year…  

R: It is done. (L344) 

 

Line 230: The estimation of carbon flux follows Robbins et al…  

R: We have modified the sentences. (L348-359) 

 

Line 300: Moreover  

R: We have modified the paragraph. (L438-445) 

 

Line 303: June to August 2016  

R: It is done (L447) 

 

Line 327: …, we cannot observe the spatial distribution of carbon dioxide flux during 

this period due to high cloud coverage.  

R: It is done. (L484-488) 

 

Line 380: This means that Java Sea acts as a carbon dioxide source for the 

atmosphere.  

R: It is done. (L554-556) 

 

Line 491: Thus, as both areas exhibit similar characteristics,…  

R: It is done. (L677) 

 

Line 496: They found that Java Sea mostly becomes the source of CO2 and this is in 

line with the results of the present study (Fig. 15).  



R: It is done. (L682-684) 

 

Line 504: …, while the present study suggests that …  

R: It is done. (L690) 

 

Line 507: During winter monsoon, the effect of ENSO to the variability of ∆pCO2 

might be different as Wirasatriya et al. (2018) found that El Niño (La Niña) tends to 

increase (reduce) SST in Java Sea during this season due to the reduction (increase) of 

northwesterly wind speed. 

R: It is done. (L693-699). 
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General Response 

We thank to both reviewers for the suggestions and comments that could improve the 

quality of our manuscript. In this revision, mainly we solve English issues, enrich the 

discussion part and change the equation symbols following Zhu et al. (2009). 

 

Response to reviewer 1 

The paper is significantly revised. There are however several positions that have to be 

improved. 

1. The English in the present manuscript is still not of publication quality 

and requires some improvement. Please carefully proof-read spell check to eliminate 

grammatical and stylistic errors. Native speaker manuscript spell-checking is 

preferable. 

R: Thank you very much for you comment. To improve the English quality of our 

manuscript, Prof. Magaly Koch from Center for Remote Sensing, Boston University, 

USA has helped us to check and revise the English issues. Hopefully, this version is 

good enough for RSASE standard. 

  

2. Discussion chapter doesn't still cover some important points: 

·        Any limitations of the study should be acknowledged and evaluated. 

·        Relevant recommendations should be made for further studies. 

·        The importance of the obtained results should be emphasized. 

R: Thank you very much for you suggestion. We have add those points in the end of 

discussion part (L659-L677). 

  

3. Some additional comments can be found in attached pdf-file. 

R: We reply reviewer’s comments in the PDF-file. 
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