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Responses to Anonymous Referee #1:

Thank you for your time and sincere evaluation for our manuscript. Thank you very
much for your constructive comments, and they are very useful for improving our
manuscript. We have revised the manuscript according to the suggestions and com-

. Printer-friendly version
ments, and the responses to questions one by one are as follows.

Responses to the questions: Discussion paper

Question 1: During the calculation of chemical weathering rates, the authors ignore the
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anthropogenic origins of major ions except for SO42-, show reasons.

Answer 1: Thank you for your question. There are two reasons. (1) Two main charac-
teristics of much polluted rivers are that TDS is greater than 500 mg/L and the Cl-/Na+
molar ratio is greater than that of sea salts (about 1.16) (Cao et al., 2016; Gaillardet
et al., 1999). The TDS in the study area ranged from 73.79 to 230.16 mgAdL-1 and
the low TDS implied that the anthropogenic origins of major ions could be ignored in
the study. The Beijiang River is characterized as a typical region suffered from serve
acid deposition (Larssen et al., 2006) and active mining area (Li et al., 2019). The acid
deposition and acid mining discharge contribute to the highest concentration of SO42-
. (2) Natural origin of SO42- is the dissolution of evaporite, such as gypsum, while
no evaporite was found in the study area. because if SO42- comes from the gypsum
dissolution, the ratios of Ca2+ and SO42- should be close to 1:1. The stoichiometric
analysis showed that the ratio between Ca2+ and SO42- deviated from 1:1 and also
proved this point (Fig.11 in the manuscript and also showed Fig.1 as followed). The
two reasons have been added in the lines 141-152.

Question 2: Part 5.1 is too long, may be it is a good idea to separate it into two parts.

Answer 2: Thank you for your suggestion. The part 5.1 has been separated into two
parts: 5.1.1 Chemical weathering rates and 5.1.2 Factors affecting chemical weather-

ing.
Question 3: Unify the reference format throughout the paper

Answer 3: Thank you for your suggestion. The format of reference has been modified
throughout the paper.

Responses to the specific comments:

Comment 1: Lines 36-37, “regulating the atmosphere-land-ocean fluxes and earth’s
climate” should be “regulating the atmosphere-land-ocean carbon fluxes and earth’s
climate”
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Answer 1: Thanks a lot. It has been modified in the lines 37-39.

Comment 2: Lines 38-39, delete the “A profound case in point”

Answer 2: Thanks a lot. It has been modified in the lines 41-44.

Comment 3: Lines 54, delete “because”

Answer 3: Thanks a lot. It has been modified in the lines 56-57.

Comment 4: Lines 56, delete “(sulfide oxidation)”

Answer 4: Thanks a lot. It has been modified in the lines 58-59.

Comment 5: Lines 93, change into “it covers an area of 52068 km2”
Answer 5: Thanks a lot. It has been modified in the lines 95-96.

Comment 6: Lines 129 delete “According to the principle of the mass balance”
Answer 6: Thanks a lot. It has been modified in the line 134.

Comment 7: Lines 245 change into “chemical compositions”

Answer 7: Thanks a lot. It has been modified in the lines 265.

Comment 8: Lines 282-284, “Nov”, “Jun” and “Feb” should give full names.
Answer 8: Thanks a lot. It has been modified in the lines 305-308.
Comment 9: Line 289, “It is” should be “It was”.

Answer 9: Thanks a lot. It has been modified in the lines 313-314.
Comment 10: Lines 450-451, Equations are not labeled a Eg. number.
Answer 10: Thanks a lot. It has been modified in the lines 472-473.
Comment 11: Lines 466, “SCW” should give a explain in the Fig. 11

Answer 11: Thanks a lot. It has been modified in the lines 489-490.
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Comment 12: Line 485, “The result of CCRTotal, CCRCCW, CCRCSW and CCRNET
were summarized in Table 4” should be “The results of CCRTotal, CCRCCW, CCRCSW
and CCRNET are summarized in Table 4”.

Answer 12: Thanks a lot. It has been modified in the lines 509.

Comment 13: Line 514, “significant influence” should be “significant influences”.
Answer 13: Thanks a lot. It has been modified in the lines 544-545.

Comment 14: Line 518, “Runoff manly controlled” should be “Runoff mainly controlled”.
Answer 14: Thanks a lot. It has been modified in the lines 549-550.

Comment 15: Lines 530-531, How human activities induced sulfur acid deposition
altered the CO2 sinks, increased or decreased?

Answer 15: Thank you for your question. In addition to the chemical weathering in-
duced by H2CO3, sulfuric acid (H2SO4) of anthropogenic origins produced by sulfide
oxidation such as acid deposition caused by fossil fuel burning and acid mining dis-
charge (AMD) also becomes an important chemical weathering agent in the catchment
scale. Many studies have shown the importance of sulfide oxidation and subsequent
dissolution of other minerals by the resulting sulfuric acid at catchment scale (Hercod
et al., 1998; Spence and Telmer, 2005). Depending on the fate of sulfate in the oceans,
sulfide oxidation coupled with carbonate dissolution could facilitate a release of CO2
to the atmosphere (Spence and Telmer, 2005), the carbonate weathering by H2SO4
plays a very important role in quantifying and validating the ultimate CO2 consumption
rate.
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Please also note the supplement to this comment:
https://www.biogeosciences-discuss.net/bg-2019-310/bg-2019-310-AC1-
supplement.pdf

Interactive comment on Biogeosciences Discuss., https://doi.org/10.5194/bg-2019-310, 2019.
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Fig. 1. Stoichiometric relationship between Ca2+ and SO42-
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