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In this manuscript a hydrographic=velocity survey and a high-resolution numerical model are used to 
investigate the circulation of Atlantic Water in Fram Strait, in particular to elucidate the recirculation 
from the West Spitsbergen Current to the East Greenland Current and to verify the existence of the 
East Greenland Current north of Fram Strait. 
I think this manuscript is an important and valuable contribution to better understand the circulation 
in and north of Fram Strait. Despite continuous monitoring by moored instruments over several 
years, the circulation in this region is not well understood, in particular the western side of the strait. 
Lack of data on the Greenland shelf and north of the mooring transect have hampered previous 
investigations. The manuscript is for the most part well written and the figures are clear and easy to 
understand. I have a few comments that I hope the authors will take into consideration. 
We thank the reviewer for their supportive review. Our replies to the detailed and constructive 
suggestions and comments are found below. 
 
General comments: 
I have two major concerns about the north-south section along the prime meridian (Fig. 5): 
- the section is hardly synoptic 
- the resolution is very coarse 
The result is a very smooth section that is incapable of resolving eddies (e.g. page 15, line 6). 
Knowing the importance of the eddy field, this section is probably not a very good depiction of the 
circulation in Fram Strait. The section is useful as an indication of the northernmost presence of 
Atlantic Water, but the authors should take care not to make overinterpretations. 
 
We are confused about the reference to page 15 line 6 as this does not deal with the section along 
0\degree EW. In our manuscript we point out both concerns the reviewer has with the section (page 
8 line 19 and 22. We believe that it is nonetheless interesting to show this section and that the 
reader can form their own opinion on how far they whish to follow our suggestions as to the 
interpretation of the section. As the reviewer points out the section is still an important indication on 
how far north recirculating AW can reach at 0°EW. We have softened some of our conclusions 
regarding the section (page 7, line 25-26, page 8, line 16, 18, 22-24, 28), hoping that the section now 
no longer causes the reviewer concern. 
 
Another important source of error in the absolute geostrophic velocity calculation may stem from 
the tidal model. For example, a substantial component of the total error in the sections of H°avik et 
al. (2017) resulted from inaccurate bathymetry in the tidal model. Have you taken this into 
consideration? 
 
Thank you for your comment. We have added a formal error estimation for the transport calculation 
following Havik et al. (2017) and Sutherland (2009) (page 5, line 11-15 and page 12, line 10 and 16 to 
18) including information on how we dealt with the tidal model. 
 
Specific comments: 
Page 1, line 11 and elsewhere: 
For physical distance “farther” is more appropriate than “further”. 
Thank you for pointing this out, we have changed this throughout. 
 
Page 1, line 24: 
The Norwegian Atlantic Current is also northward-flowing. 
We have rephrased the sentence and hope that it is now made clear that both the WSC and the 
Norwegian Atlantic current are northward flowing (page 1, line 26 and page 2, line 1). 
 



Page 2, line 17: 
Some of the Atlantic Water transport into the Arctic Ocean likely flows through the Yermak Pass or 
around the Yermak Plateau as well (e.g. Koenig et al., 2017). 
Thank you for making us aware of this paper, we have added a note on the flow through Yermak Pass 
(page 2, line 20-22). 
 
Page 2, line 25: 
Some of the upper part of the AW may also be transformed into a less saline surface layer instead of 
subducting beneath the PSW (e.g. Rudels et al., 2015). 
We are aware of the publication by Rudels et al 2015 and other authors studying the Arctic Ocean 
halocline. We none the less feel that to explicitly discuss the AW transformation in the AO further 
than the sentence which we added on page 2, line 10, would disrupt the flow of the introduction and 
lead too far away from the focus of our study.  
 
Page 2, line 32: 
Please clarify which model suffers from a cold bias. 
We have added the information as suggested (page 3, line 2). 
 
Page 3, line 14: 
The reference to early observations of the EGC is a repeat from page 1, line 26. 
Removed (page 3, line 19). 
 
Page 3, line 21: 
Investigating the structure of the AW recirculation as a major objective of this study is not reflected 
in the title, only the second objective of investigating the EGC in northern Fram Strait. 
We have rephrased the statement (page 3, line 26-27). 
 
Page 3, line 25 and elsewhere: 
Is 0◦EW a common way to refer to the prime meridian? 
We have seen 0°EW used before but have now introduced the term on page 3, line 30 to avoid 
confusion. 
 
Page 3, line 32: 
“Data” are usually considered plural. 
We are aware that Data is plural but since the term is widely used as though it were singular we 
believe that it is acceptable to keep it like this as long as it is consistent throughout the manuscript. 
 
Page 6, line 18: 
Something is missing at the end of this sentence after “Svalbard”. 
Thank you for pointing this out, we have inserted the missing word on page 6, line 27. 
 
Page 6, line 20: 
It should be fields in plural. 
Changed, page 6, line 28. 
 
Page 6, line 22: 
A comma after unidirectional would make the sentence more clear. 
Thank you, we have followed your suggestion, page 6, line 30. 
 
Page 7, line 1: 
The offshore branch of the WSC may be obscured by the presence of an eddy. 
We have added a sentence to that effect on page 7, line 12. 
 



Page 7, line 12: 
Southernmost should be written in one word. 
We have corrected this throughout the document. 
 
Page 8, line 5: 
It should be: “...southern limit of the Fram Strait recirculation...” 
Changed on page 8, line 14. 
 
Page 9, line 31: 
It should be: “...model average (Fig. 4) are similar to...” 
Changed on page 10, line 9. 
 
Page 10, line 26: 
The citation should not be in parentheses. 
Changed on page 11, line 4. 
 
Page 10, line 27: 
It is difficult to appreciate an increase in depth from Figure 6, in particular when isopycnals are 
missing from the T-S plot. 
We agree that a change in depth is not directly visible in Figure 6 and have added isopycnals to the 
figure as suggested. Isopycnals are also shown in Figure 3, where a change in depth is more easily 
visible.  
 
Page 11, line 32: 
It should be: The mean southward core velocity... 
Changed on page 12, line 13. 
 
Page 12, line 4: 
It should be: “...implying that a recirculation...” 
Changed on page 12, line 20. 
 
Page 12, line 12: 
It is not obvious why “missing” transport should be AAW, please clarify. 
We have rephrased the paragraph on page 12, line 29-32 and hope that our argument is clearer now. 
 
Page 12, line 15: 
How large fractions of AW and AAW are denser than 27.8 kg/m3? 
We have calculated the fraction and have included it in the manuscript on page 12, line 34. 
 
Page 12, line 26: 
It should be: “...noted an increase in the shelfbreak EGC transport...” 
Changed on page 13, line 10. 
 
Page 13, line 9: 
Is there a more effective way to demonstrate that the southward flow north of 79◦N is indeed a 
broad flow rather than a meandering shelfbreak current than showing the mean velocity field? 
We are unsure what the reviewer means. The Figure referred to here is in the supplementary 
materials and is a movie in gif format which shows the variability at WT1 over an entire year. We now 
refer to S1 and S2 as movies instead of as figures to make this clear to the reader. 
 
Page 13, line 34: 
Please repeat briefly which aspect of the EGC evolution can explain the distribution of Atlantic-origin 
water on the Greenland shelf. 



We have added a paragraph on page 14, line 14-17 repeating the main points from the section above 
and hope that this makes the following section clearer to the reader. 
 
Page 14, line 21: 
Please elucidate how the PSW Jet can impact exchanges between the EGC and the marine 
terminating glaciers. 
Thank you for pointing out that we need more information on this. We have added a paragraph on 
page 15, line 8-16 on the shelf processes connected with the PSW Jet, EGC and the glacier termini. 
 
Page 14, line 23: 
It appears that AW may be ventilated also within the EGC as it flows toward Denmark Strait (V°age et 
al., 2018). As such, it is not correct to state that AW is last in contact with the atmosphere in Fram 
Strait. 
We have changed our statement on page 15, line 19 accordingly but feel that including information 
as in Vage et al 2018 would blur the focus of our argument and would not add to the text flow. The 
paper by Vage describes evidence for a process limited to a specific region far south of our study 
area.  
 
Page 15, line 7: 
It should be: “...structure of the flow field it is important...” 
We think that perhaps the sentence structure was not quite clear, thus leading to this 
misunderstanding. We have rephrased the sentence on page 16, line 3 and hope that it is now easier 
to understand.  
 
Page 15, line 13: 
Can you use moored velocity records from Fram Strait (e.g. von Appen et al., 2016) to support the 
conjecture that the boundary currents are weaker than the eddies? 
Thank you for this suggestion, we have included this in our argument on page 16, line 11-13. 
 
Figure 6: 
Please label the panels a-c and refer to specific panels when discussing the figure in the text. 
Contours of constant potential density would add information to the figure. 
We have added the labels a-c, references to these in the text, and isopycnals in the figure as 
suggested.  
 
Figure 7: 
Errorbars, in particular in transport, should be added to the figure. 
We have added errorbars to the transport estimates as suggested. 
 
Figure 9: 
Instead of, or perhaps in addition to, Atlantic Water layer thickness, I think it would be effective to 
show AW and AAW fractions. This would clearly show how the composition of the EGC and the water 
masses in Fram Strait evolve along the circulation pathways. 
We purposefully do not show AW and AAW fractions from the Model since the FESOM model has a 

salinity bias and the watermass definitions include a salinity/density criterion. We cannot make sure 

that “AW” or “AAW” in the Model and our measurements show the same thing. Using a temperature 

threshold only would mean that we can no longer distinguish AAW and PSW. Thus, it does not make 

sense to compare the measured fractions with the model.  

 


