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Reviewer #1: After reading the paper I think that the paper will be more suitable for oceanographic journals, such as Deep-Sea Research, J  Physical Oceanography, J  Marine Systems etc. Think that the present version of the paper contains results of pure oceanographic studies.

Recommendation: reject.

My recommendation for the authors is to re-submit the present paper to another journal.

Reviewer #2: Review of "An optimal XBT-based monitoring system for the South Atlantic Meridional Overturning Circulation at 34S"



JTECH-D-13-00256

Summary: 

This study uses a model of the South Atlantic to explore potential sources of error to observational estimates of the Atlantic meridional overturning circulation and associated meridional heat transport. Model data is used to simulate sampling schemes similar to the XBT sampling line AX18 in the South Atlantic. In particular, the authors evaluate uncertainty in AMOC estimates related to the spatial and temporal sampling along AX18 and to some assumptions used in the calculation of the AMOC. These assumptions are the T-S lookup table used to derive density from XBT data and the reference velocity used to compute total geostrophic flow from the thermal wind relation. The largest source of error in AMOC and MHT estimates derives from the reference velocity used to compute geostrophic currents.

Recommendation:

Major revision required. 

Major Comments:

This paper needs some work. In many sentences, the word choices left me guessing at the meaning intended. The description of the methods is lacking -- care should be taken to precisely outline procedures used and the error terms reported (see comments below). 

One of the main conclusions of the study is that more frequent sampling at higher resolution is optimal - to an observational oceanographer this is not a new result. There is potential here for some interesting results; for example, how much could the uncertainty be reduced for a given sampling effort ($ or XBTs), or how to distribute XBTs to get the greatest scientific return. Basically, carefully and explicitly defining "optimal" would lead to a more useful conclusion.

Given that the XBT results and model results for temperature differ pretty significantly (Figure 2), is the model likely to reproduce the variability well? 
THIS IS A STATE OF ART MODEL, FREELY AVAILABLE AND ITS VARIABILITY IS CONSTRAINED BY DATA ASSIMILATION. WE DO NOT HAVE A TIME SERIES OF THE AMOC IN THE REGION TO BE ABLE TO DEFINE IF THE HIGH RESOLUTION VARIABILITY OF THE MODEL IS CORRECT. THIS WOULD DESERVE FURTHER INVESTIGATION.

Line 9: "However, an optimal design for an XBT-based system has not yet been developed."
WE CHANGED THE WORDING IN THE ABSRACT TO ACCOUNT FOR THIS COMMENT. NOW IT READS: “HOWEVER, A FEASIBLE, COST-EFFECTIVE DESIGN FOR AN XBT-BASED SYSTEM HAS NOT YET BEEN DEVELOPED.”-
The word "optimal" is nowhere defined in this study. Is the goal only to minimize RMS error between the model and observational results? The recommendation, that more and more frequent sampling is necessary, suggests this is the case. This study is suited to answering some practical questions "what are we missing by only sampling quarterly" and how much could things be improved if sampling were more frequent or more closely spaced? Or perhaps "Cost-effectiveness" could be used in place of "optimal." With an additional X dollars or Y XBTs, how could sampling be distributed to greatest effect (meaning reducing the RMS error)?
WE DEFINED THE WORD OPTIMAL IN THE TEXT:”CURRENTLY, OBSERVATIONAL ESTIMATES RELY ON SEVERAL ASSUMPTIONS TO ESTIMATE THE INTEGRAL FLOW IN THE SOUTH ATLANTIC. THUS FAR, ONLY \CITE{BARINGERGARZOLI2007} HAVE ESTIMATED THE UNCERTAINTY RESULTING FROM THE UNDERLYING XBT-BASED OBSERVATIONAL SYSTEM METHODOLOGICAL ASSUMPTIONS TO MEASURE HEAT TRANSPORT ACROSS 34$^\CIRC$S. HOWEVER, NO SENSITIVITY TESTS HAVE YET BEEN PERFORMED TO DERIVE AN OPTIMAL AX18 SAMPLING STRATEGY, I.E., A FEASIBLE STRATEGY THAT MAXIMIZES THE INFORMATION CONTENT IN A COST-EFFECTIVE MANNER, AND TO ASSESS THE UNCERTAINTY IN VOLUME AND HEAT TRANSPORTS ASSOCIATED WITH OBSERVATIONAL AND COMPUTATIONAL METHODOLOGIES ACROSS 34$^\CIRC$S.”

Line 125: "Low biases are generally on the order of 0399 cm2 s-2 or lower, ?"

-
"Low" - does this mean the biases are small, or does it mean that the bias is negative, i.e. the model underestimates and the value is too low? 
THIS SENTENCE WAS CHANGED.

-
"on the order of -300 cm2s-2 or lower" - "On the order of? or lower" could be replaced by "less than." Be careful with the negative number, since e.g., -500 is "lower than" -300. Also, this claim is hard to see in the Figure - the error saturates at -300, so values might be larger. I notice that the difference is lower where EKE itself is lower - would this map (Figure 1c) make more sense as a percent error?
THE FIGURE HAS BEEN UPDATED, AND NOW SHOWS A DIFFERENT COLOR SCALE TO ENPHASIZE THE DIFFERENT STRUCTURES IN THE REGION. ALSO, A MAP OF PERCENTAGE DIFFERENCES IS SHOWN AS SUGGESTED.

Line 143: -- it seems relevant to mention in the Methodology section that density, pressure, and velocities from the model will be used.
WE NOW ADDED: THIS STUDY FOCUSES ON THE RECONSTRUCTION OF THE AMOC STREAMFUNCTION (PSI$_Y$) AND THE HEAT TRANSPORT (MHT) ALONG 34S BY SIMULATING XBT OBSERVATIONS IN THE MODEL FRAMEWORK. FOR THIS, WE WILL USE THE TEMPERATURE, SALINITY AND VELOCITY OUTPUTS OF THE MODEL, DISTRIBUTED OVER DEPTH AND LONGITUDE ALONG THE 34S. 

Line 149 / equation 2: It would be helpful to label or number the terms of the equation and define them separately, e.g., Vbar = ?; Vek = ?; Vsh = ?;
DONE
-
I have a concern about the definition of Vsh. The form of equation 2 suggests that Vsh should integrate to 0 (Otherwise why bother with a barotropic term?). As defined, Vsh has a non-zero depth average that will vary with the reference depth used. This may explain why Vsh and Vbar largely cancel each other out.
THE REVIEWER IS CORRECT. THE DEFINITION OF Vsh HAS BEEN UPDATED. IT IS VERTICALLY COMPENDATED AS EKMAN, AND THE COMPENSATION PART IS DEFINED THE BAROTROPIC VELOCITY.THE TEXT IS NOW:”where v_{sh} is the vertical shear component, which consists of the velocities calculated using the thermal wind relationship, minus a depth independent velocity: 

\begin{equation}

v_{sh}(x,z) = \frac{g}{\rho_0f}\frac{\partial\rho}{\partial x} - \frac{1}{H}\int^{0}_{-H}v_{sh}(x,z)\, dz,

\end{equation}

the depth independent velocity is known as the barotropic or gyre component v_{bar}, and is here defined as the local average of v(x,z) over the depth H of the ocean:

\begin{equation}

v_{bar}(x) = \frac{1}{H}\int^{0}_{-H}v(x,z)\, dz

\end{equation}

”
Line 163: "The AMOC strength (in Sv) is further defined as the value of the maximum amplitude of the AMOC streamfunction."

-
Is it the maximum amplitude of a depth profile of the streamfunction at a single point in time, or over some time interval?
IT IS THE MAXIMUM OVER DEPTH, AS WE CAN PRODUCE TIMESERIES OF THE AMOC STRNEGTH. WE CORRECTED THIS STATEMENT: “THE AMOC STRENGTH (IN SV) IS FURTHER DEFINED AS THE VALUE OF THE MAXIMUM AMPLITUDE OVER DEPTH OF THE AMOC STREAMFUNCTION”

Line 164: "The same definition is applied for the strength of the individual components of the AMOC."

-
Does this mean that the component velocities Vek, Vsh are used with equation 1 to estimate component AMOC streamfunctions? If so, please explain that; I am not sure my guess at the definition is correct.
THE TEXT HAS BEEN UPDATED: “THE AMOC STRENGTH (IN SV) IS FURTHER DEFINED AS THE VALUE OF THE MAXIMUM AMPLITUDE OF THE AMOC STREAMFUNCTION (EQUATION 1). SINCE THE TOTAL VELOCITY IS DECOMPOSED INTO ITS PHISICAL COMPONENTS IN EQUATION (2), AN AMOC STRENGTH CAN ALSO BE DEFINED FOR THE INDIVIDUAL COMPONENTS OF THE AMOC.”

Line 195-216:

-
The "vertical shear" component has a non-zero mean - it seems obvious that it should be largely cancelled by the barotropic variability. It also seems potentially misleading to say that the vertical shear and barotropic portions contribute most to the AMOC, when a large part of this is cancelled out in the sum. Just looking at the figures, I would guess that the "variability" (variance?) in the Ekman component looks greater than that in the vertical shear component, once a mean is removed; is that the case?
THIS IS EXACTLY WHAT WAS MEANT IN THE TEXT. THE TEXT WAS CHANGED TO CLARIFY THIS STATEMENT, SAYING THE THE VERTICAL SHEAR HAS THE STRONGEST CONTRIBUTION TO THE MEAN AMOC STRENGTH: “INDIVIDUALLY, THE VERTICAL SHEAR COMPONENT HAS THE STRONGEST CONTRIBUTION TO THE MEAN AMOC STRENGTH” AND “THE EKMAN COMPONENT HAS THE LOWEST CONTRIBUTION TO THE MEAN AMOC STRENGTH, ONLY 2 $\PM$ 4 SV, BUT ITS MAXIMUM AMPLITUDE (VARIABILITY) CAN REACH OVER 10 SV, WHICH IS STRONGER THAN THE OTHER COMPONENTS.
”
Line 300- How randomly are the snapshots selected? Was it possible, for example, that one might get 4 snapshots from a single month, or were unrealistic sampling possibilities like that screened out, or is the hope that a large number (400) of iterations will wash these cases out? More description of the random sampling method, or justification of 400 as "large enough", would be useful here.

The domain of the RMS plots in Figure 7 go from 2-20 samples /year (10 or 20 different values?) by 1-15 years (15 values) - this suggests there are ~150 - 300 points in the X-Y space. Did each of these points have 400 sampling realizations, or were there on average 1-3 RMS values there?

To extend the timeseries, did you add a stretch of integer number of years at a time? How, precisely, was the timeseries extended?
THIS WAS BETTER CLARIFIED IN THE TEXT. NOW IT READS: “WE SIMULATE IN THE MODEL UNCERTAINTIES ASSOCIATED WITH THE TRANSECT TEMPORAL SAMPLING BY RANDOMLY SELECTING POINTS IN THE TIMESERIES OF THE GEOSTROPHIC AMOC AND MHT, AND USE THE RMS DIFFERENCE OF MONTHLY MEANS OF THESE TWO QUANTITIES AS A MEASURE OF THE UNCERTAINTY ASSOCIATED WITH THE TEMPORAL SAMPLING.
 WE VARY TWO PARAMETERS ASSOCIATED WITH THE TEMPORAL SAMPLING OF THE AX18 TRANSECT: THE NUMBER OF REALIZATIONS PER YEAR, FROM 1 TO 20 TIMES PER YEAR, AND THE NUMBER OF YEARS OF DATA COLLECTION, FROM 1 TO 15 YEARS.
 THE RANDOM SAMPLING IS CALCULATED IN THREE STEPS. FIRST THE ORIGINAL TIMESERIES OF THE AMOC AND MHT ARE EXTENTED BY PADDING UP TO 100 YEARS. SOME SMALL STOCHASTIC NOISE IS ADDED TO THE TIMESERIES. SEASONALITY IS MAINTAINED IN THESE TIMESERIES BY CHOOSING ACCORDINGLY THE BEGINNING OF EACH PADDED TIMESERIES. SECOND, A STRETCH OF THE 100-YEAR TIMESERIES IS CHOSEN WITH ITS LENGTH DEFINED BY THE UNCERTAIN PARAMETER NUMBER OF YEARS SAMPLED. THIRD, ACCORDING THE NUMBER OF SAMPLES PER YEAR, RANDOM SAMPLES ARE TAKEN FROM THE STRETCH OF THE TIME SERIES. IN THIS STEP THE SAMPLES ARE EVENLY DISTRIBUTED AROUND THE YEAR, FOR EXAMPLE, WITH A TWO SAMPLE PER YEAR PARAMETER SETTING, ONE SAMPLE IS TAKEN EVERY SEMESTER.

THESE STEPS ARE REPRODUCED 400 TIMES,  WHICH IS A NUMBER SUFFICIENTLY HIGH TO ALLOW ALL MONTHS TO BE SAMPLED AND THE AVERAGE OF ALL REALIZATIONS TO HAVE THE SAME MONTHLY MEANS AS THE ORIGINAL MODEL GEOSTROPHIC AMOC AND MHT. FURTHERMORE, THE MEAN MONTHLY RMS DIFFERENCE OF THE 400 REALIZATIONS WILL DEFINE A MEASURE OF THE UNCERTAINTY ASSOCIATED WITH THE TIME SAMPLING.”

Line 340-342: "?synoptic model outputs, which are computed using the first day of each daily simulation."

-
State precisely how the errors associated with non-synopticity are defined. Also, the phrase "the first day of each daily simulation" doesn't make sense to me.
WE CLARIFIED THE SENTENCE TO “IN THIS EXPERIMENT, WE SIMULATE ONE AX18 XBT REALIZATION FOR EACH MODEL DAY BY USING 10 BINS OF MERIDIONAL VELOCITY VALUES FROM EAST TO WEST THAT CORRESPOND TO 10 CONSECUTIVE DAYS OF MODEL VELOCITY. THE AMOC AND MHT ARE ESTIMATED EVERY 7 DAYS FROM THESE SIMULATIONS, USING AS THE TIME TAG THE FIRST DAY OF EACH NON-SYNOPTIC FIELD. THESE ESTIMATES ARE COMPARED AGAINST THE ONES FROM THE SYNOPTIC MODEL OUTPUTS.”

Lines 430-432: I am not sure I understand what was done here - don't you need a reference velocity at each horizontal point to compute the vertical integral? If so, how could the climatological reference velocity be used at the eastern or western boundary (and is it only at the boundary, or over the whole eastern or western region)? Where are the climatological reference velocities from?
BECAUSE THE REFERENCE DEPTH USED IN OBSERVATIONAL STUDIES IS BETWEEN 2-3KM, IT IS NOT A WELL SAMPLED REGION, EVEN FOR ARGO. THIS DEPTH IS THEREFORE CONSTRAINED BY LONG TERM AVERAGES FROM CTD VALUES. WE ADD A SENTENCE TO THE TEXT TO ENPHASIZE THE LACK OF DATA IN THOSE DEPTHS.

“HERE WE PERFORM FOUR EXPERIMENTS TO ESTIMATE THE SENSITIVITY OF THE BAROTROPIC AMOC (PSI$_{BAR}$) TO THE VELOCITY OT THE REFERENCE LEVEL. SIMILAR TO OBSERVATIONAL STUDIES, WE USE IN ALL EXPERIMENTS THE REFERENCE DEPTH AT THE $\SIGMA_2 =$ 37.09.

 SINCE THE VELOCITY AT THE DEPTH OF $\SIGMA_2 =$ 37.09 IS BELOW 3000 M, IT IS NOT WELL CONSTRAINED BY OBSERVATIONS.”

Specific comments:

Line 7: "Along the 34 S meridian"

- a line of latitude is a "parallel" rather than a meridian.
CORRECTED

Line 9: "[the AX18 transect]? has been shown to be a useful componenet of a meridional overturning monitoring system of the region."
CORRECTED
-
Suggest rewriting along the lines of "[the AX18 transect]? is a useful component of a regional system to monitor the meridional overturning circulation."

Line 13-14: "? key observational assumptions?"

-
Horizontal resolution and temporal sampling are not so much "observational assumptions" as they are facts about the data collected. In the context of subsampling a model to simulate observation results, I guess they are assumptions, but the distinction should be made clear.
IN THE TEXT WE ARE CLEAR ABOUT OBSERVATIONAL AND METHODOLOGICAL ASSUMPTIONS. WE ADDED METHODOLOGICAL TO THE ABSTRACT AS WELL.

Line 22: "The Atlantic Ocean circulation is ubiquitous?"

-
"Ubiquitous" is not the right word here. "Well known" might be more appropriate.
CORRECTED

Line 23-24: "[a deep convection site] drives to a large extent the Atlantic meridional overturning circulation?"

-
A citation would be appropriate here.
CITATION ADDED: “THE ATLANTIC OCEAN CIRCULATION IS WELL KNOWN FOR HAVING A DEEP CONVECTION SITE AT HIGH LATITUDES IN THE NORTHERN HEMISPHERE, WHICH DRIVES TO A LARGE EXTENT THE ATLANTIC MERIDIONAL OVERTURNING CIRCULATION (AMOC) AND, THEREFORE, THE NORTHWARD HEAT TRANSPORT TO THE NORTHERN LATITUDES MARSHALL AND SCHOTT 1999”
Line 25: "The variability of the AMOC circulation is responsible for changes in the northern hemisphere climate?"

-
"circulation" after AMOC is redundant. Mentioning a few of the changes or impacts would be nice; e.g. the Zhang and Delworth article talk about the shift in the ITCZ.
WORD “CIRCULATION” WAS DELETED. NOW SOME IMPACTS WERE ADDED TO THE TEXT: “THE VARIABILITY OF THE AMOC IS PARTLY RESPONSIBLE FOR CHANGES IN THE NORTHERN HEMISPHERE CLIMATE, SUCH AS THE NORTH ATLANTIC STORM TRACKS \CITEP{WOOLLINGS2012} AND THE NORTH AMERICAN AND EUROPEAN PRECIPITATION PATTERNS \CITEP{ENFIELD2001, SUTTONHODSON2005}, SEA LEVEL VARIABILITY \CITEP{LEVERMANN2005, HU2011}, UPTAKE OF OCEAN TRACERS SUCH AS CO$_2$ \CITEP{SABINE2004,GOES2010}, TROPICAL PRECIPITATION \CITEP{ZHANGDELWORTH2006} AND EL NINO PATTERNS \CITEP{DONGSUTTON2007, TIMMERMAN2007}.”
Line 27: "Despite the high control of the AMOC strength and variability?"

-
I am not sure what the "high control" refers to in this sentence. 
CHANGED TO: “DESPITE THE FACT THAT THE AMOC STRENGTH AND VARIABILITY ARE HIGHLY DETERMINED BY CHANGES WITHIN THE NORTH ATLANTIC SUBPOLAR GYRE, THE DEEP CONVECTION REGIONS BETWEEN THE GREENLAND-ICELAND-SCOTLAND SEAS ARE HIGHLY SENSITIVE TO HEAT AND FRESHWATER TRANSPORTED FROM THE SOUTH ATLANTIC”
Line 33: "The South Atlantic is a source and sink of heat and mass?"

-
This phrase doesn't make sense to me. Is it a source of heat and a sink of mass? In what context (i.e. for the global ocean circulation, or for the Atlantic as a whole)?
SENTENCE CHANGED TO: “THE SOUTH ATLANTIC IS AN IMPORTANT PATHWAY FOR EXCHANGE OF HEAT AND WATER MASSES FROM OTHER BASINS”

Line 41-42: "?the mean AMOC and heat transport at 34 S are mostly geostrophically driven, although the wind-driven Ekman component equally contributes?"

-
If the wind-driven Ekman component contributes equally (50%) then how can they mean AMOC and heat transport be mostly (>50%) geostrophically driven?
We divide the AMOC strength into mean and variability. The mean is detemined by the geostrophic component, and the seasonal variability by geostrophic and Ekman components equally. Therefore we changed the text to: “Studies based on the AX18 XBT data have shown that the mean strength of AMOC and heat transport at 34$^\circ$S are mostly geostrophically driven, although the seasonal variability of the meridional transports are equally determined by the geostrophic and the wind-driven Ekman components \citep{Dong2009}. The compensation between the Ekman and geostrophic components may translate into a small annual cycle of heat and volume transports \citep{GarzoliBaringer2007,Dong2009}, although models generally do not reproduce this characteristic \citep{Dong2011}.”

Line 50-53: "However, no sensitivity tests have yet been performed to optimize the AX18 sampling strategy?"

-
At this stage of the introduction, I did not understand why this was important. Is it important because there are plans to change the AX18 sampling strategy? What exactly is meant by "information content" - presumably it is going to be more temperature profiles, but the "information" probably refers to a measure of utility in computing the AMOC. An expanded discussion of this motivation would be helpful. 
THIS SENTENCE HAS BEEN EXPANDED: “HOWEVER, NO SENSITIVITY TESTS HAVE YET BEEN PERFORMED TO DERIVE AN OPTIMAL AX18 SAMPLING STRATEGY, I.E., A FEASIBLE STRATEGY THAT MAXIMIZES THE INFORMATION CONTENT IN A COST-EFFECTIVE MANNER, AND TO ASSESS THE UNCERTAINTY IN VOLUME AND HEAT TRANSPORTS ASSOCIATED WITH OBSERVATIONAL AND COMPUTATIONAL METHODOLOGIES ACROSS 34$^\CIRC$S. ”

Line 55: "? using observing system simulations methodologies."

-
Simpler to say "by simulating the observing system" or "by simulating the observations."
THIS PART OF THE SENTENCE WAS UNECESSARY AND WAS DELETED.

Line 64, 65: "optimal"

-
 "Optimal" for what purpose? 
OPTIMAL HAS NOW BEEN DEFINED IN THE PREVIOUS SENTENCE. SEE ANSWER TO LINE 50-53

Line 73: the first use of the phrase "meridional heat transport" occurs here, so this is a good place to introduce the acronym MHT.
DONE

Line 91: "The eastward flowing South Atlantic Current and the northward flowing Benguela Current complete the circulation?"

-
The phrase "complete the circulation" should be omitted - the currents listed do not close the subtropical gyre circulation. 
CHANGED TO: “THE EASTWARD FLOWING SOUTH ATLANTIC CURRENT AND THE NORTHWARD FLOWING BENGUELA CURRENT DELIMIT THE SOUTHERN AND EASTERN BOUNDARIES OF THE SUBTROPICAL GYRE, RESPECTIVELY”

Line 94: "The Brazil-Malvinas Confluence? represent the most energetic areas contained in the region of study." 

-
What is the region of study? 34 S, 60W to 20 E? Or 20-60 S, 65-25 E?
CHANGED TO “CONTAINED IN THE SOUTH ATLANTIC”

Line 104-107: "We combine three experiments, numbered as GLBa?.."

-
The times covered by the model are important, but the names "GLBa0.08.." are irrelevant and should be omitted, unless this data is available for download somewhere and these numbers are needed to access it.
EXACTLY, THESE ARE THE NUMBER OF THE EXPERIMENTS TO BE DOWNLOADED FROM THE WEBSITE, AND GIVING THEIR NAMES IS IMPORTANT IN THIS CONTEXT.

Line 117: "NAVOCEANO" - what does this acronym mean?
ACRONYM REPLACED BY THE COMPLETE NAME.

Line 119: "MODAS" - what does this acronym mean?
DONE
Line 126: "?which is also observed in the comparison of the sea level root-mean square variability of the region .


The units on Figures 2 a, b are cm - "biases of -300 cm2.. or lower" are not observed on these plots.
SENTENCE CHANGED

Line 130: "? the nominal 34 S" 

-
Is this latitude where line AX18 is intended to go, or is it the average latitude of the transects used? Are model results sampled along this line, or along lines mirroring those of the actual XBT transects?
NOMINAL IS FOR THE OBSERVATIONS. THIS IS THE AVERAGE LATITUDE OF THE AX18 TRANSECT. THE MODEL, AS EXPLAINED IN THE METHODOLOGY, IS USED ALONG 34S. 

Line 133: "higher temperatures in the west (Figure 2b,c)"

-
Figure reference should be some subset of (Figure 2 d,e, g,h)
CORRECTED: REFERENCE ADDED ONLY TO PANEL 2d.

Line 137: "The model shows generally negative temperature biases in the interior (~1 to 2 C)"


-These biases seem pretty significant. Is there an explanation for them?
EXPLANATION NOW ADDED TO THE TEXT:”THE MODEL SHOWS GENERALLY NEGATIVE TEMPERATURE BIASES IN THE INTERIOR (1 TO 2C ON AVERAGE), WHICH INDICATES STRONGER STRATIFICATION AND AND SHOALING OF ISOTHERMAL LAYERS...”


- The use of ~ (approximately) with a range seems a little redundant. Why not use the range (1 to 2 C) or just the approximate value? CORRECTED (SEE PREVIOUS SENTENCE)
Line 169 / Equation 4: "The second term in Equation 4 is a constraint to allow zero mass transport?"

-
Is this the last term? How do you define My to assure zero mass transport ?
YES, IT IS THE LAST TERM. SENTENCE CORRECTED. MY IS NOW DEFINED IN EQUATION 6.

Line 172: parentheses on citations.
CORRECTED

Line 173 / Equation 5: "?Equation (4) is further decomposed into the same components as the meridional overturning, using the corresponding decomposition of the velocity?"

-
The components are similar, but not the same. Labelling or numbering or separately defining the components would make things easier to follow. Make sure the (rho0 cp) is distributed in the equation. 
WE NOW LISTED THE COMPONENTS AND CORRECTED THE EQUATION:“TO RECONSTRUCT MHT, EQUATION \REF{EQ:EQ5} IS FURTHER DECOMPOSED INTO THE SAME COMPONENTS AS THE MERIDIONAL OVERTURNING, I.E., VERTICAL SHEAR, BAROTROPIC AND EKMAN, RESPECTIVELY, USING THE CORRESPONDING DECOMPOSITION OF THE VELOCITY (EQUATION \REF{EQ:EQ2}). FOLLOWING \CITE{HALLBRYDEN1982}:”

Line 177: "Theta_EK follows the Ekman velocity definition?"

-
A citation or clarification of the definition of Ekman velocity is needed, as it is not explained after equation 4.
WE ADDED A CITATION AND A CLARIFICATION FOR THE EKMAN VELOCITY: “THEREFORE THE EKMAN VELOCITY ASSUMES ONLY TWO DIFFERENT VALUES IN THE WATER COLUMN, ONE IN THE EKMAN LAYER, AND ANOTHER BELOW THE EKMAN LAYER \CITEP{BAHER2004}.”

Line 188: "The time-averaged AMOC streamfunction (Figure 3b)"

-
Should be Figure 3c.
THIS IS CORRECT. REFERENCE CHANGED

Line 190: "The AMOC strength in the model is 15.1 ± 7.6 Sv?"

-
Is this the time-mean AMOC strength?
CORRECTED

Line 193: "strong agreement with the AMOC strength value (15.0 ± 3.7 Sv) presented here."

-
Is the value in parentheses the result of this study or the result of the OFES model?
SENTENCE CHANGED: “RESULTS FROM OTHER HIGH RESOLUTION MODELS, E.G. DONG ET AL. (2011) USING THE OFES MODEL, SHOW A STRONG AGREEMENT WITH THE AMOC STRENGTH VALUE (15.0 $\PM$ 3.7 SV) PRESENTED HERE.”

Line 239: "unbalanced flow of volume (0.94 ± 3.8 Sv)"

-
Where does that number come from? 
THIS VALUE IS THE ESTIMATE OF THE TOTAL AMOC STRENGHT MINUS THE AMOC STRENGHT CALCULATED AFTER BALANCING THE FLOW. FOR MHT< WE ADDED THE CALCULATION ESTIMATED IN EQUATION 6.

Line 243: "the mean of the reconstructed MHT? is 0.54 PW"

-
+/- standard error?
STANDARD ERROR ADDED: 0.54 +/- 0.34 PW

Line 257-259: "The barotropic or external mode is generally estimated ?"

-
Citation for this method?
THE REFERENCES WERE ADDED: GANACHAUDWUNSCH2003,BARINGERGARZOLI2007

Given that the XBT results and model results for temperature differ pretty significantly (Figure 2), is the model likely to reproduce the variability well?

Line 350: What is the spatial extent of each of the three dynamic regimes?
THIS IS STATES IN THE NEXT SENTENCE: ”THE CURRENT XBT SPATIAL SAMPLING STRATEGY ACCOUNTS FOR THE DIFFERENT REGIONAL CHARACTERISTICS: AT A LOWER DENSITY (∼ 50 KM) IN THE INTERIOR REGION, AND AT HIGHER DENSITY (∼ 25 KM) CLOSER TO THE BOUNDARIES,I.E., EAST OF THE WALVIS RIDGE (∼ 1◦W) AND WEST OF 40◦W, OUTSIDE THE CONTINENTAL SLOPE REGION IN SOUTH AMERICA.”
Line 373: "the shelf transport may not be observed at lower sampling rates"

-
This is an interesting point that could use a little more explanation.

Line 392: "1) Salinity.."

-
Lines 296-297 suggest that this section should be numbered 3. Similarly, line 419 should start with a 4).
WE DIVIDED THE CLASSES OF UNCERTAINTY INTO “OBSERVATIONAL” AND DUE TO “COMPUTATIONAL METHODOLOGY”, WHICH ARE SHOWN IN DIFFERENT SUBSECTIONS. WE BELIEVE IT MAKES SENSE TO RESTART THE NUMBERING AFTER EACH SECTION. FOLLOWING THE REVIEWER SUGGESTION, WE REWROTE THE SENTENCE IN THE OBSERVATIONAL UNCERTAINTY PART TO CONCERN ONLY ABOUT THE TEMPORAL AND HORIZONTAL SAMPLING:

“IN THIS SECTION WE INVESTIGATE THE MERIDIONAL TRANSPORT UNCERTAINTIES ASSOCIATED WITH THE OBSERVATIONAL SAMPLING. WE WILL EXPLORE TWO MAIN SOURCES OF UNCERTAINT

Y, I) THE TEMPORAL RESOLUTION AND II) THE HORIZONTAL RESOLUTION. WE APPLY EACH OF THE TWO ASSUMPTIONS INDIVIDUALLY IN ORDER TO QUANTIFY THEIR UNCERTAINTIES, WHICH WILL ALLOW RECOMMENDING IMPROVEMENTS IN THE AX18 TRANSECT DESIGN AND IMPLEMENTATION.” 

Line 503: "promotes a gain of 4 Sv in RM?S and 0.15 in correlation?"

-
So the new RMS is (9+4 = )13 Sv?
WE CORRECTED THIS SENTENCE: “PROMOTES A REDUCTION OF 4 SV IN RMS AND AND INCREASE OF 0.15 IN CORRELATION TOWARDS THIS DENSITY REFERENCE LEVEL”

Line 681: Pond and Pickard reference probably doesn't need the Google Books URL.
DONE
Reviewer #3: This manuscript examines potential improvements in oceanographic sampling strategies using a combination of real and modeled oceanographic properties of the S. Atlantic circulation.  The overall goal is to reduce errors in estimates of integral properties such as meridional flows and heat transport.  The use of model data in this manner is somewhat new, but is likely to be more common in the future as large-scale ocean circulation model and data assimilation products become more widely available.  I believe that their approach could be more generally applicable.  The overall quality of this manuscript is high and the presentation is logical and easily followed. The overall recommendations are clear and logical.  Thus, I recommend this manuscript be accepted, subject to only a few minor revisions.

in the abstract, 2nd sentence:  meridians run north-south, from pole to pole.  A line or circle of latitude is NOT a meridian.
DONE
Section 5.2.c, lines 379-380: the meaning of the latter part of this sentence is not clear.  do you mean 'biases in current'  or 'biases are currently larger..'
BIASES ARE LARGER AT THE CURRENT SAMPLING IN COMPARISON TO THE OTHER REGIONS.
Figure 6: please state units of  delta-S.
DONE: It is in psu.

Figure 11: in the right hand panels there are two curves (black and green).  Please explain what they are..
DONE: “RIGHT PANELS: GREEN LINE IS THE TIME AVERAGE OF THE BAROTROPIC STREAMFUNCTION SHOWN ON THE LEFT PANELS, AND BLACK LINE IS THE TIME AVERAGE OF THE ORIGINAL MODEL BAROTROPIC STREAMFUNCTION.”
figure 12: what are the open and red-filled data points?  please clarify.
REFERENCES TO THE LINE STYLES ARE ADDED TO THE CAPTION.
...............................................

