
Point–by-point responses to editor and reviewers 

Dear Editors and reviewers, 

We thank all reviewers for their thoughtful, supportive and constructive comments.  

Both reviewers concluded that our manuscript should be published after revision and 

we have now responded fully to all of the points raised and we will update the 

manuscript. 

The reviewer and editor comments are in black and our responses are in red. In the 

file containing the revised paper, we will used track changes to show the revised 

text. 

We look forward to hearing from you and thank you for your time. 

Best wishes, 

Richard Sims and co-authors 

 

Reviewer 1 

General comments: 

A complete and robust dataset on the riverine carbon output and variation is 
definitely interesting to the ocean carbon community and the international 
stakeholders. According to the title, the data then tend to present would be highly 
appreciated by many readers and research communities. However, the manuscript 
itself have some major flaws, which discourage me to recommend to publish it on its 
current status. The major aspect concerning me including:  

We thank the reviewer for their support and constructive feedback and we are 
pleased that they highlight that a complete and robust dataset on the riverine carbon 
output and variation is of interest and use to the ocean carbon community. 

We have now addressed all of the reviewer’s points and our full replies are below. 

1) Language quality is not sufficient and need quite some effort to improve to the 
level of concise and straightforward academic English. 

We will address the sections of the manuscript that the reviewer has identified as 
needing more concise descriptions. We have also re-read the entire paper and have 
noted where edits are required to improve readability. In retrospect, we recognise 
that some of the sentence structures within the manuscript were overly complex. For 
this reason we will simplify the sentence structures throughout the manuscript. 



2) There is a large mismatch between the stated content of the dataset and the 
actual content of the dataset, specifically, the full carbonate system dataset was said 
generated, but actually the dataset only consists of the variables DIC and TA. 

We are puzzled by this comment. We have double checked and the NetCDF 
datasets that have been submitted to the data repository contain data for the 
complete carbonate system (so DIC, TA, pH, aragonite saturation state etc plus 
combined uncertainties for each parameter). 

We assume that the reviewer has overlooked the other content within the NetCDF 
viewer. To help, the content of the NetCDF files can be easily viewed using the free 
NASA tool called ‘Panoply’. 

And the manuscript includes the method used to calculate the complete carbonate 
system dataset. 

3) the description the key method , pyCO2SYS v1.7.1 software, for carbon (pCO2, 
fCO2) estimate is missing. 

Within the methods we describe the pyCO2SYS software version and the settings 
which were used for these calculations e.g. which dissociation constants (this was 
given in lines 219 to 224). We did notice that we did not state that the WOA nutrients 
were used as inputs and so we will correct this. We will also clarify that the input and 
output temperatures were the same (aka we are not correcting for thermodynamic 
effects between a lab sample at 25 °C and a typical seawater sample ~10°C). We 
have referenced the most up to date publication that describes pyCO2SYS, and we 
will now include a citation for the original methodology as well (Lewis and Wallace 
1998). 

Lewis, E, Wallace, D, & Allison, L J. Program developed for CO2 system calculations. 
United States. https://doi.org/10.2172/639712 

Specific comments: 

1. I did not really understand the processing flow of the data generate, so DIC and 
TA were estimated with some optimal algorithms and pCO2, fCO2, and pH were 
the output from the software pyCO2SYS v1.7.1.. but under the title of “full 
carbonate system data set”, TA and DIC are the primary output and took much 
of the manuscript and evaluation. However, as a reader and a researcher in the 
ocean carbon community, I would expect pCO2 and fCO2 to be the major 
variables in the “full carbon system dataset”. Please make this one clear. 

The reviewer is correct, DIC and TA were estimated using optimal algorithms 
and pCO2 and pH were computed using pyCO2SYS. The complete carbonate 
system can be determined with any two carbonate system parameters (one of 
which is pCO2 as noted by the reviewer) along with temperature and pressure. 
But the complex processes controlling pCO2 (e.g. calcification, respiration, 
photosynthesis) means that estimating pCO2 from commonly observed 
variables is extremely difficult and challenging. Even with this we would also still 



need another carbonate system parameter to calculate the complete carbonate 
system. 

Whereas, in contrast total alkalinity is more tightly linked to salinity, and 
dissolved inorganic is considered to be linked to salinity and temperature. These 
properties and the opportunity of exploiting them to observe the carbonate 
system was first identified by Land et al. (2015) and then evaluated for regions 
including the Amazon outflow by Land et al., (2019), and this is the reason and 
justification for the approach that we present.  

This explanation is given in the abstract, methods and conclusions on lines 19-
21, 22-23, 112-116, 219-222, 510-511 and 512-513. But we will look over these 
sections again to clarifier this narrative. 

2. Throughout the manuscript, the language is not concise or straight forward 
enough, meaning not academic, and it takes quite some efforts to understand 
many sentences to grasp their real meaning. And the logic in many of the 
paragraphs do not really flow. 

We appreciate the reviewer’s request for the use of straightforward language.  

We have now gone through the manuscript and identified sentences with 
complex structures and we will simplify them without changing the meaning. 

3. In the abstract, the author mentioned they generated a dataset of full carbonate 
system, but the variables they mainly present were TA and DIC. So, there 
should be a statement on the linkage between the variables in the full carbonate 
system and the TA & DIC. Or there should be a summary on all variable consist 
of the dataset and their spatial and temporal resolutions. 

Yes, the paper predominantly focuses on the optimal generation of the TA and 
DIC data and in determining their combined uncertainties. These data, 
combined with the salinity and temperature data used to generate them, and 
then allowed us to calculate the full carbonate system parameters (eg. pH, 
aragonite saturation state). The identified TA and DIC uncertainties (determined 
using the assessment covered in the paper), along with the published 
uncertainties for the salinity and temperature data allow the uncertainties in the 
calculated products (e.g. pH) to be derived (via standard error propagation 
methods which are included within the carbonate system modelling package, 
(Humphreys et al., 2022)). All of this information is given within the methods 
lines 219-226 and lines 234 to 241 of the submitted manuscript.    

4. Line26-28, the uncertainty of the TA and DIC were expressed with absolute 
RMSE and bias. I suggest the percentage uncertainty should be included, i.e., 
how much the RMSE and bias account for the minima and minimum of the 
estimated value of TA and DIC. 

We understand that giving the uncertainty as a percentage may seem useful but 
its calculation requires a reference value. However, the large river outflows 
being studied means that a large range (with steep gradients) in values exists 



across the plume, and these values will change with time, so providing the 
uncertainty as a percentage will be confusing to the reader. We therefore 
choose to provide minimum, maximum and mean values in the table S4 within 
the supplementary materials so the user is able to calculate the percentage 
uncertainty.  

We will add a sentence to explain the reasoning for this approach within the 
paper. 

5. line 68-69, “Episodic changes in the carbonate system caused by river plumes 
can result in financial and biodiversity losses and are of paramount interest to 
local communities, businesses and policy makers (Doney et al., 2020).” , please 
give specific examples on what kind of financial and biodiversity loess does it 
cause and how it is of interest to the stakeholders. 

Doney et al., (2020) provide a good overview of the financial and biodiversity 
losses associated with ocean acidification, these include damage/losses to 
fisheries, aquaculture, and shoreline protection.  

We will include these examples in our manuscript. 

6. the first paragraph in section 2.1 is not necessary. 

This paragraph defines the key statistics that are used throughout the paper for 
assessing the uncertainties of the outputs. We feel that it is important to be clear 
about how the statistics definitions and what they are used for. We also feel that 
the references to JCGM and GUM are important as this shows that we are 
following standardized methods for uncertainty analysis.  

Therefore we have chosen to keep this text. 

7. line 101-102:” This is a clear weakness of comparing wRMSD values from 
different sources and across differing regions (Land et al., 2019).” If there is a 
clear weakness of wRMSD, what is the reason to use it to indicate the quality of 
the dataset? 

Apologies for the misunderstanding, this statement was not meant to be a 
specific criticism of wRMSD as a statistic, but instead we wanted to highlight 
that should be considered when interpreting the wRMSD values.  

We will clarify this point in the revised manuscript. 

8. 7line 175, what is Type A uncertainty? 

This standardized terminology is defined with the methods section where it 
says: 

“Uncertainty representation and the terminology used throughout this paper are 
consistent with the International Bureau of Weights and Measures (BIPM) Guide 



to the expression of uncertainty in measurement (GUM) methodology (JCGM, 
2008).”  

By following the GUM methodology we are following the best practice guide for 
our uncertainty estimate. In GUM a Type A evaluation of uncertainty is defined 
as “the method of evaluation of uncertainty by the statistical analysis of series of 
observations”. 

So a Type A uncertainty assessment is the uncertainty determined by 
evaluating the dataset using a set of measurements. 

9. 219- 226, the brief introduction to the software pyCO2SYS v1.7.1 should be 
included. 

We will expand the introduction to give a brief introduction to pyCO2SYS. 

10, line 244-250, should be in the method section instead of results. 

This paragraph describes the result of the algorithm evaluation and makes 
references to both figure 1 and table 1 which are part the results.  

There is no new methodological content within this paragraph so we will leave 
the text as is. 

Technical corrections: 

1. line 39-41 “The inorganic carbon content of rivers is poorly constrained due to 
the difficulties of sampling these highly spatial and temporal variable river 
outflows.” The logic is not correct, please revise it. 

Apologies. We will correct this sentence. 

The sentence will now read “The inorganic carbon content of rivers is poorly 
constrained because it is difficult to sample these large-spatial scale and highly 
temporally variable river outflows”. 

2. line 64-65, “ River plumes can negatively influence wild fisheries and the 
aquaculture industry (Mathis et al.,2015;Cattano et al., 2018) as plumes can 
transport low pH waters that can impact the growth and 65 life stages of many 
marine organisms (Cai et al., 2021) Additionally,” a punctuation  is missing. 

The missing full stop after (Cai et al., 2021) will be added. 

3. line 102-103,” Following the methodology of Land, Findlay et al. (2019) we 
derive RMSDe from wRMSD,”, does not make sense., please revise it. 

The sentence will read as “Following the methodology of Land, Findlay et al. 
(2019), we calculate RMSDe using the wRMSD result”. 



4. line 120-125, “To be included in the algorithm evaluation, algorithms needed to 
be applicable within the…… chlorophyll-a.” the sentence is too long to 
understand, please split it. 

Apologies. The sentence will be changed to: 

 “The region bounds of the Amazon outflow were defined as being 2° S to 24° N 

and 70° W to 31° W. The bounds of the Congo outflow were defined as being 

between 10°S to 4°N and 2° W to 16° E. To be included in the algorithm evaluation, 

algorithms needed to be applicable to these regions and to take the form of a linear 

or quadratic relationship with input variables that were easy to obtain and available 

as spatially and temporally varying datasets. These input variables included sea 

surface temperature (SST), sea surface salinity (SSS), potential temperature (which 

is assumed to be approximately equal to SST at the surface), dissolved oxygen 

(DO), nitrate (NO3-), phosphate (PO4-3), silicate (SiO4-4) and chlorophyll-a.” 

 


