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Overall evaluation: The authors present many years of Carbon-VOS data from an im-
portant upwelling region of the Atlantic. They consider changes in the upwelling index in
the surface waters along the route and consequent changes in carbon uptake (and
changes in pH). They make some important observations of a decrease in SST and trends
in seawater fCO2 that can only be explained by an increased upwelling. They consider
both inter-annual variability (and the influence of the NAO) and spatial (latitu- dinal)
variability in the data.

Specific C omments: T he fi gures ar e cl ear al though | wo uld su ggest so me minor
changes to improve on this. For example in discussion of Figure 2 there is reference to the
months (eg: March to September) which cannot really be distinguished in the
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figure (that only shows a tick mark for January). This could be improved. Figure 3 is
missing the Y-axis label (the X-axis label could also be improved by moving the units  into
the legend and keeping the x-axis label as 'change per year’ for example). The legend
should also specify the years shown. In Figure 4 the colours used are not explained
in the legend (the shift in season discussed is reliant on knowing what the colours
represent). There is a clear typo in the legend suggesting 'pannels’ rather than 'panels’.
Figure 5 shows normalised fCO2 which | hadn’t seen in the method section. The legends
in Figure 4 and 5 refer to 'Experimental’ series rather than 'in situ’ data which may be a
person preference but | think 'experimental’ is misleading. Figure 7is  in mmol m-3 unit
when the text discusses mol m-3.

The figures will be changed according with the reviewer's comments. Typos, explanation about
normalised data and other definitions will be considered.

The text is generally well written and | would suggest that just a few inconsistencies  are
addressed. For example in the Abstract line 28 refers to an increase in outgassing then
in line 30 the authors refer to 'this increase in CO2 intake’. Throughout there is
reference to ’opportunity ships’, which are more easily recognised to the commu-
nity as Ships of opportunity (or Carbon-VOS). When fCO2 first appears (line 91) it is
referred to as partial pressure rather than fugacity. The oxygen optode is mentioned on
line 123 but the location of this sensor is not indicated (at intake or point of CO2
measurements?)

We will change the terms to account for the real trends, VOS will be considered along the text as
indicated, fCO2 will be defined properly and the position of the optode (after the seawater pump,
the intake is divided in two lines, one feeding the pCO2 system and the other the oxygen sensor,
the fluorometer and the seabird thermosalinometer).

Line 220 suggests a shift from high to strong upwelling, that could be quantified.

The values for the upwelling indexes will be included in order to show this change, following
the data on Figure 2.

Line 250 suggests that SACW is nutrient rich, which needs a reference.

The reference will be added. C2
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Claims in line 263 re: the position of the ITCZ in winter also require a reference

Line 272: change arriving to arrival Line 358: Are the authors referring to annual bias or
annual based (as stated)? Also change 'upwell’ to 'upwelling’. Line 395: change the
sentence to read that the pH rate 'is determined’.

All these technical aspects will be changed as indicated.
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Review The authors presen a 7 year data record of surface ocean fCO2 observations in
the upwelling region off Northwest Africa. The manuscript is a solid piece of science and
the data are well described. It is a very nice example how valuable data from carbon-VOS
lines can be and how much we can learn from sutainable observations. The work fits
perfectly in the scope of “Biogeosciences”. This said | have one major criticism: The
“Results and Discussion” part is very detailed and very long, which is  not bad itself. In
contrast, the conclusions are very short and the main point of the paper gets a little bit

diluted. The paper reads a little bit like a data paper with a lot of description and only a Printer-friendly version
small part of new knowledge. One idea would be having a short summary of the major - -
findings in each part of section 3. Then taking this summaries Discussion paper
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and clearly highlight the major findings of this manuscript. Furthermore | suggest that the
authors ask a native English speaker for proofreading.

Specific comments:

line 42: the authors call it here “opportunity ship” but later VOS line. | think VOS line is a
commonly used term, so | suggest to indroduce it here and the n use it consequently in the
rest of the paper.

Line 58: . . . researcheRs. ..

Line 67: use “wind speed” instead of only “wind”

Line 68: . .. supportS . ..

Line 73/74: . . . different wind databases for the . . .
Line 88: .. .QUIMA-VOS line . .

. . . Printer-friendly version
Line 102: The term “VOS” is not yet introduced
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Line 125: us “. . . seawater flow but varied . . .” instead of “. . . seawater flux used but varied

”

Line 133: “. .. imposed . . ."

Lines 136-140: The authors report an accuracy of 1 patm but the standard gases don't
bracket the expected fCO2 values. This is not according to SOP’s and at least for the values
outside the standard range the accuracy estimate should be lower.

Lines 154 ff.: To my knowledge the parameterization of Wanninkhoff (1992) has some

problems and shouldn’t be used. | suggest using Nightingale 2000 which has shown to

produce robust flux estimates.

Line 161: what does the * mean?
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Lines 166 ff: Is it proved that the general seasonal pattern follows such an sinodial
approach?

Lines 222 ff.: Sentence sounds odd. Please rephrase.

Line 225: The authors mention a confidence interval of 9m2 s-1 for the upwelling index (Ul)
but the scale of in Figure 3 a) is on the order of 10e-3 m2 s-1. This looks like a quite large
confidence interval to me.

Line 240 ff.: “South of 15°N . . .” ; This conclusion is not clear to me. Can you please explain
why a decreasing Ul comes directly from an increasing SST!?

Line 265: use SST and SSS

Lines 307/308: Sounds odd, please rephrase
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Line 312: “seasons” instead of “sealsons”

Lines 324 ff.: 4.3% would translate into an error between 15 and 26 patm. | think its better
to give the range since the dataset includes data over a widerange.

Lines 330 ff.: The word “and” in line 330 can be deleted. | don't really understand the
meaning of comparing NfCO2 (which is temp independent) with temperature again. Please
explain the deeper meaning.

Line 368: “average” instead of “averate”

Line 458 ff.: sounds odd, please rephrase

Line 466-469: | don't understand the sentence. Please rephrase.

Line 472 ff.: The authors mention the dependence of the upwelling region on climate change
forcing. Please say here clearly which forcing you mean and what the exact effectis.

Line 484: Use “VOS line”
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Figure 2:

- please say if red or blue denotes upwelling events. It is somehow clear but this
information would improve the readability.

Figure 3:
- are the units correct (see also comment above regarding the confidence interval)
- please add Latidude in °N to the y-axix
- line 228 and 229: “panel” instead of “pannel”

- the authors use “year-1" and “/year” in the same figure. Please use it consistent.

- Figure 4:

- Can you name the month that you used for summer, fall, winter and spring?

- Figure 5:

- Instead of showing fCO2 (measured) and NfCO2 | would suggest just showing the
difference (NfCO2 — FCO2 (Measured)). Then there is no need to compare panel by panel,
instead the deviations would be clearlyvisible.

Figure 7:

- Can you name the month that you used for summer, fall, winter and spring?
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