
Dear Editor,


We hope that in present form our manuscript is acceptible for publications. We accepted almost all changes suggested by the reviewers. In the following text we give detailed answers to their comments.

I read carefully the manuscript: "Two types of winter hydrographic conditions in the Northern Adriatic and possibility of their several months ahead forecast" by N. Supic, R. Kraus, M Kuzmic, E. Paschini, R. Precali, A. Russo, I. Vilibic. 

The idea presented in the manuscript is interesting, but should definitely be supported by a more robust approach. 


In the present paper we document - by means of a descriptive analysis of the available oceanographic and meteorologic data -  that long-term (several months ahead) forecast of northern Adriatic dynamic conditions is possible. We agree that the idea presented should be supported by a more robust approach and at the moment we are trying to model the obtained results by ROMS model. But, we also think that it is important to publish the results obtained at this stage as, we believe, they are important and can serve as basis for various lines of future investigations.

The North Adriatic Sea status is therefore determined each year in autumn, mainly by its geostrophic fields? Is it therefore just passive to other series of conditions? What is affecting what?


We add the following paragraph to the conclusion section:


Thus, our results indicate that winter dynamic of the northern Adriatic depends to a great deal on autumn geostrophic fields. These fields depend on bottom density spatial distribution. Thus bottom density distribution seems to be the key for understanding dynamical processes of the region.  Only forcing which is capable to change the bottom density conditions can alter the geostrophic circulation fields. Our results do not mean that northern Adriatic is "insensitive" to strong  winter winds - they just mean that in winter bottom density distribution is less likely to change than in autumn. Therefore autumn conditions can persist for a long time period.
The North Adriatic is triggering the exchange with the Ionian basin, or rather the opposite? 
Are we just observing a series of factors that may be leading to an "indicator", or are we trying to concatenate them in a time-line, or teleconnections?


We add the following paragraph to the conclusion section:


hus the presence of specific A or B winter circulation pattern seem to be related to a specific type of Ionian circulation. At this stage we can speculate that winter conditions in northern Adriatic trigger the water exchange between the Adriatic and Ionian Sea and influence even the sense of the large-scale Ionian gyre. But, it is also possible that both northern Adriatic and Ionian Sea dynamics is dependant on the same, at present unknown, large scale process.
Minor comments:

Pg3: why we need the translation in Croatian?


Omitted.
Pg3: try to link and describe the NadDW also to the ADW (Adriatic Deep Water)

We add the following paragraph to the introduction section:


NAdDW flows out of the Adriatic along the western slope and sinks to deep Adriatic depressions, Jabuka Pit and South Adriatic Pit. It sinks in the latter rapidly though the Bari Canyon to a thousand meters (Trincardi et al., 2007) and, together with the Adriatic Deep Water (ADW) generated in the centre of the South Adriatic Gyre through deep-convection process (Manca et al., 2002; Vilibić and Šantić, 2008), flows out in deep layers of the Otranto Strait and fills the deep Eastern Mediterranean (e. g. Cushman-Roisin et al., 2001; Vilibić and Orlić, 2002).

Pg3: last sentence Po River can be restricted, link the dynamics to the Po river runoff and/or meteorological fields

The text is now:

An investigation of the northern Adriatic oceanographic conditions for the two periods of interest, from August 1999 to February 2000 and from August 2000 to February 2001, is based both on hydrographic and meteorologic data. That includes the distribution of temperature, salinity, density and geostrophic currents at transects X, Y and Z as well as on daily and monthly changes in the Po River discharge rates and in meteorological parameters and surface fluxes in the region (namely at the meteorological stations of Trieste, Rovinj, Pula and Mali Lošinj; Figure 1). To relate oceanographic and environmental conditions of the region data concerning February phytoplankton abundances at stations of the Po River delta-Rovinj transect (transect X) from the 1990-2007 period were also used, 
Pg4: A long term analysis. 

Seems just a preconditioning phase, describe better.

We now give mire clear description of data used:


A long-term analysis (1966-2000) based on monthly measurements of temperature and salinity in February at transect between the Po River delta and Rovinj (Figure 1; Supić and Vilibić, 2006) showed that two types of winter hydrographic conditions, A and B, can occur in this region.
Pg4: This enabled us to study in more details. 


Fig.1 in effect enable the study of the exchanges between the sub-domains, but do not enable the study of the total basin, because some areas are not well covered and resolution is very good along the transects but very coarse between the transects (describe better)

We explain:


It should be noted that available data do not alow investigation of the oceanographic codnitions of the entire Adriatic basin. However they give good insight intio the area between northern and central Adriatic in which important water exchange processes occur. Spatial resolution of stations, althouhg good along the trasects X, Y and Z, is low in areas between them and thus some facts concerning spatial distribution of oceanographic conditions remain unrevield.
Pg.5: the cruise numbers, dates when the cruises were performed are not clear (days inside the parenthesis) 

The text is now:

The cruises were undertaken: August 9-11 1999, September 7-8 1999, October 7-9 1999, January 3-5 2000, February 21-24 2000, August 22-25 2000, October 23-27 2000, December 12-14 2000 and February 19-22 2001.
Figs.2 & 3 the figures give the general ideas of what is going on, but it is very difficult to read what happens during the cruises.

We add a paragreph to 3. 2. 1. section:

During oceanographic cruises, which lasted for several days, meteorologic conditions were generally stable without any drastic changes.  
Reviewer #2: General comments:

...
First, the manuscript needs to be improved with respect to grammar. Please find attached (JMS_review_Supic_al_al_RICE.pdf) a scanned version of a corrected form of the manuscript. I hope these changes are useful and improve the flow of the paper. Please also consider all hand-written comments on the scanned copy (especially those in the appendices).


Done.  
Perhaps the largest issue I have is related to the appendices. In Appendix 1 the authors develop a new method to more precisely define the hydrographic conditions of A and B type winters. In my opinion the newly found definitions comprise a central result of the study and therefore deserves a section of its own in the paper. In this regard, the content would need to be re-written (as you can see in the handwritten notes on page 25 of the scanned version there is a lot of missing information and/or information that is needed, is only given in a later section of the paper) and expanded with respect to specifics on the data used (i.e. the type of data that is used is not mentioned) and the processing techniques used to arrive to the results in Table A1 and Figure A1 (e.g. how  is the surface and bottom in Figure A2 determined?).

In new version of the manuscript the appendix 1 is included into the body text. Three new paragraphs, 2. 1. 1. Hydrographic data used in determination of A and B winters in the 1966-2007 interval, 2. 2. Phytoplankton data and 3. 1. Determination of A and B winters, in which A and B winters are discussed, containing requested information, are added. The caption of Table A1 (now **) as well as the caption of Figure A1 (now **) are changed to meet the revier request. 

The findings in Appendix 2 are useful and interesting, however not central to the paper and so I agree that the content is appropriate for an appendix. The most interesting finding here is the alleged high correlation found between Jakuba Pit density and eastern bottom density for A type winters and western bottom density for B-type winters, however a figure that shows this result is not included. For assurance purposes, it would be helpful to produce such a figure? Like in Appendix 1 specifics on the data used (i.e. specify what February data was used to compare to J3 station data etc.) are needed.


Appendix 2 (now Appendix) is changed to meet the requests of the rewier.
In general, I found it difficult to transition and make the connection between the authors interpretation of a given figure and the figure itself. Perhaps the main reason for this is that the authors seldom introduce the figure in the manuscript and rarely include all the information provided in the figure captions, in the actual text (many times this is necessary just to understand how a figure is plotted). I think the flow of the paper would improve greatly if these suggestions were adopted.

The suggestion was accepted and in new version of the text the figures are described in more details.
The fact that in the paper the letters A, B and C refer to three different things (i.e. winter water types, cruise transects and anticyclonic/cyclonic geostrophic fields), is confusing. As I mention below, instead of A and B, the words "anticyclonic" and "cyclonic" could be used in the figures that relate to the geostrophic fields. Renaming the cruise transects would perhaps be helpful; otherwise great care and attention is needed when describing the figures to avoid this type of confusion.

The cruise transects A, B and C are renamed into X, Y and Z, respectively. The symbols for cyclonic and anticyclonic sense of rotation, C and A, on several figures showing currents distribution, are replaced by abbreviations "Cyc" and "Ant".

Detailed comments: 
Below are more detailed comments related first, to organization issues, and then regarding specific sections of the manuscript:

Organization:

On page 2 (Introduction), the two sentences: "In winter, the northern Adriatic is a location where one of the densest Mediterranean waters, North Adriatic Dense Water (NAdDW; with sigma-t over 29.2) forms (e.g. Artegiani et al., 1997a, Cushman-Roisin et al., 2001). Its formation is related to episodes of bora winds. NAdDW flows out of the Adriatic and fills the deep Eastern Mediterranean (e.g. Cushman-Rousing et al., 2001; Vilibic and Orlic, 2002)" seem out of place and I suggest you move them up to the end of the first paragraph of the introduction.


Done.

At the beginning of the discussion section (section 3.5; page 13), there is a section entitled: "3.5.1 Main facts summarize the main findings". Since at this point of the paper the results have not actually been discussed, I suggest either renaming and renumbering this section to something like: "3.5 Summary or results". When reading the paper I found this section very useful as it gives a nice short synopsis of the main findings before the results are discussed in the following section. I also suggest renumbering and renaming the discussion section: "3.5.2 General discussion to "4. Discussion." The final section of the paper would then be: "5. Summary and conclusion." 

Suggestions were accepted and in addition new organisation shematic is applied.


The short phytoplankton abundance results section on pages 12-13 is out of place and should be moved to section 3.3 of the paper. 

Done, note that Section 3.3. is in new revised version Section 3. 2. 3.
In the summary and conclusion section (pgs. 19-21), the second and third paragraphs contain new discussion points and therefore belong in the discussion section, rather than in the summary the conclusion section. If necessary, the content of these paragraphs could be summarized in the latter section.


We moved the paragraphs into Discussion Section and added a short summary of them in the Summary and Concusion Section. 
Title and abstract:

The first sentence of the abstract is extremely vague and does not convey the essence of the paper. The final sentence of the abstract is however much more informative of the findings. I suggest changing the first sentence of the abstract to foreshadow the content and main conclusions of the paper. Similarly, and for these same reasons, I suggest revising the title of the paper. 

We accepted suggestions and changed the Abstract and the title of the manuscript.
Sama:
Figures and tables (content and interpretation):

Figure 4:
If the Feb 2001 average Po River flux rate is considered to be much higher than average, then March to May rates should also be considered as much higher than average.

In new vesrion of the text it is Figure **. TMonthly values of the Po River discharge rates with respect to their long-term means are now described in more details in Section 3. 2. 1. 
Figure 5:
In the manuscript this figure is not analyzed to its full potential, as it only used to indicate the largest differences between surface and bottom density occur in August and that pycnocline destruction occurred in autumn and winter. I suggest analyzing this figure more carefully. One finding is perhaps the increase in water column density from Oct 99 to Jan 00, which I guess implies NAdDW formation. Also, by plotting two density profiles from different years on the same plot, it is at least visually implied that a comparison of the data is going to be made. If comparisons are not warranted here then I suggest plotting the data for different years separately. 

In new vesrion of the text it is Figure **. TThe figure was modified, analysed more carefully and described in section 3. 2. 2.
Figure 7: 
On page 9, in the final line before the section: "January 200 and December 2000" the authors indicate that cyclonic motion was only apparent in the surface layer. According to the figure however, cyclonic motion is also present in the bottom layer.

In new vesrion of the text it is Figure **. There was a mistake at on it, now it is corrected.
Figure 9:
The authors forgot to reference this figure in the text. For clarity, I suggest including location of stations (or cruise transects) in the figure. Why are December 1999 and January 2000 plotted together? Does the figure represent an average of the two months? What about December 2000 and January 2000? Since they are not consecutive months, I don't understand the logic in averaging these two months. Please explain. 


In new vesrion of the text it is Figure **. The figure was modified to become moer clear. (No averaging of January and December data was preformed!)
Tables 1 and 2:
It should be stated that the correlation coefficients here are mean coefficients.


In new vesrion of the text it is Table ** and Table **. The values presented are not mean values. We revised the text and better explained the tables. 
Table A1 and Figures 6-11:
Similarly, it should be stated that all values represent mean values.


In new vesrion of the text it is Table ** and Figures **.The values presented are not mean values. We hope that this is now, in revised version of our text, clear.
*********
Figures and tables (artwork and captions):

Figure 1:
To lessen the busyness in the figure, I suggest placing the lat/lon labels on the outside of the figure. Is there a reason for the difference in filled color (i.e. dark gray versus light gray) for stations A14, A03, A05 and A09?  If so please explain in the caption and the main text.


The Figure and its caption were modified according to suggestion. We did not want to decrease the size of northern Adriatic region on Figure 1 - which would be the case if deep inland Pontelagoscuro station is plotted on it., However longitude and latitude of this station, as well as reference on Figure 1 by Kraus and Supić (2011) where it is presented, are given.
Figure 2:
In the temperature plot it is hard to distinguish between the air and sea temperature lines (even though in the caption it clearly states that sea T is the heavy solid line). In the u-NE and u-SW plots, I am not familiar with the unit "bofors". Please correct if necessary. It would be much easier to distinguish between summer, autumn and winter data if used the first day of every month as labels (i.e. 1-Aug, 1-Sep, 1-Oct etc.) instead of the current labels. 



Now Figure **. Modified according to suggestions.
Figure 3:
Same corrections as in Figure 2.  In the caption please add the word "Figure" before the number 2.


Now Figure **.Modified according to suggestions.
Figure 4:
In the caption, please move "(Q)" from after the word "Adriatic" to after the words "heat flux".


Now Figure **.Modified according to suggestions.
Figure 5:
Please correct x-axis labels. Also, for figure clarity please indicate in the caption that there was no cruise data for Dec 99 and Sep 00. What do you mean by "average station" here? 


Now Figure **.The figure was modified and term "average station" omitted.
Figure 6:
Please increase the font size of the lats and lons. In the title of each subplots, please add units (i.e. temperature (oC), salinity (psu)).  I've noticed that in the manuscript sometimes "sigma-t" is used while other times "<sigma>t" is used. For consistency, please use one or the other in both the main text and in the figures. The information given in the last sentence in the caption should also appear in the manuscript near the description of figure 6.  


Now Figure **.Done. 
Figure 7:
Please increase the size of the lats and lons and the dynamic height color scale. Also add units to the dynamic depths label. In the caption add "the" in the phrase ".30 dbar surface at THE surface (2m)". As in figure 6, please include the info given in this caption in the manuscript text. In the caption and manuscript text, please specify what cruise data from the four winter cruises is being. Also indicate in the caption that cruise station locations are plotted in the figure.


Now Figure **.Done.

Figure 8:
Please increase the font size of the lats and lons. In the title of each subplot, please add units (i.e. temperature (oC), salinity (psu)).  In the caption also add units after the words "density" and "salinity". Remove the second "values", as it is not necessary.

Now Figure **.Done. (In newer literature "psu" unit is not  recomanded and thus we did not use it.)

Figure 9:
Please increase the size of the lats and lons and the dynamic height color scale. For clarity, please indicate in text and in the caption that no cruise data existed in September 2000. For consistency, please switch the "January/December" order (i.e. "December/January"). In the caption add "the" in the phrase ".30 dbar surface at THE surface (2m). Also specify (in caption and manuscript text) that you are using data from all nine cruises here. For consistency with figure 7, please add station locations (transects) in figure.


Now Figure **.Figure was modified and in text and in caption set of data used was better explained.
Figure 10:
Please increase the font size of the lats and lons. In the title of each subplot, please add units (i.e. temperature (oC), salinity (psu)). In the caption add units after "salinity" and change "layer" to "layers". Wasn't the surface data taken at 2 m, rather than 0 m? (in hydrographic data description; pg. 5). Shouldn't the y-labels read: Aug 99 - Oct 99? 

Figure 11:
Please increase the font size of the lats and lons and add units to the temperature and salinity titles. Same caption changes as in figure 10. Shouldn't the y-labels read: Aug 00-Oct00?  As in figure 10, wasn't the surface data taken at 2 m, rather than 0 m?

Now Figures **. Done. Text was rephrased and we hope that it is now clear that Figure refers to October 1999. (In newer literature "psu" unit is not  recomanded and thus we did not use it.)

Figures 12a and 12b:
Like in figure 1, I suggest placing the lat/lon labels on the outside of the figure. To avoid confusion with water types and transects, I recommend writing out the words "Anticyclonic" and "Cyclonic" on the figure and caption. In the captions I suggest adding the word "water" before "types".


Now Figure **.
In the captions for figures 6 to 11, I recommend adding the word "Spatial" in front of the word "distribution".


Now Figures **. Done.
Figure A1:
Please remove horizontal lines pointing to A and B water types to avoid confusion (i.e. the lines seem to indicate a phytoplankton abundance threshold for each water type). Are phytoplankton abundance averages computed from data form the period 1981-2007, or the period 1990-2007? There seems to be an inconsistency between the caption and text in Appendix 1. Please do not include new information in the caption of the figure (i.e. in this case regarding the classification of A or B water types for the different years analyzed).


Now Figure **.
Figure A2:
Please correct the x-labels on all subplots. In the caption, I suggest changing the word "of" to "in" in the phrase ".density IN the Jakuba pit." I also suggest changing the last line to: "Max (ROBE, ROBW) is the largest value of the ROBE and ROBW values." I don't particularly find the choice of ROBE and ROBW acronyms meaningful. What does the "B" in the acronyms stand for? 


Now Figure **.
Table 1:
Please change second half of the caption to ".evaporation (E) in THE northern Adriatic (PULA STATION) for the periods 1 August 1999-29 February 2000, and 1 August 2000-28 February 2001."


NowTable **.
Table 2:
I find the caption rather confusing. What stations are being use to compile the figure?  Do you mean A, B and C transects? What does "dynamic depth at 30dbar surface at surface" mean? Please explain this in the caption and in manuscript text. Also note that "<sigma>t" is used instead of "sigma-t" here,  the article "THE" is needed before "nine cruises" and "for 2m and."  needs to be changed to: "AT 2 m.".


NowTable **.

The caption is corrected and computation of correlation is additionaly explained in data section (2. 1. 2.)
Table A1:
Again, as in figure 5, what do you mean by "average station"? I suggest changing "TYPE" to "hydrographic condition type" and "PO-T(oC), PO-S and PO-RO" to "T (oC), S (psu) and <rho> (kgm-3)." 


NowTable **.
References:

On page 2 (Introduction), please substitute "(e.g. Kraus and Supic, submitted)" for "(e.g. Kraus and Supic (2011)."

On page 6 (Data and methods) please substitute: ".using the Utermohl settling technique (1958)", for "..using the Utermohl (1958) settling technique.

The reference Vilibic and Supic (2005), listed in the references, is not used in the text.

The following references are missing in the reference list at the end of the manuscript: Krajcar (2004)and Russo et al. (1996).

In the reference list, please add a space between the Utermohl (1958) and Vilibic (2003) references. Also, a comma is added after the year in some references and not others. Please add a period at the end of the Degobbis et al. (2000) , Kuzmic et al. (2007), Martin et al. (2007), Orlic et al. (1994), and Precali et al. (2005) references.  According to JGR-oceans the year for the Kuzmic et al. and Martin et al. references is "20062007", not 2006 or 2007. Please correct this in the reference list and in the manuscript text (see attached corrected manuscript document; pages 21-24).

Done.

