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We thank the referees and the editor for their comments made to our manuscript. We appreciate the constructive feedback on our manuscript and have made substantial changes to the manuscript.
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Response to anonymous referee # 2:


Major request: 
The reviewer suggests additional experiments with global SSTs for each year (rather than Arctic SSTs) to investigate the influence of large-scale changes on the isotopic composition. And argues that it is a problem that the general circulation pattern might be constrained. 
Comments:
The setup for this model experiments was for this reason chosen to only change the Arctic SSTs, so that only the effects of Arctic conditions was changed in the model – thereby removing influencing from ocean warming dues this time period or interannual variability such as Pacific Decadal Oscillation, ENSO or NAO. 

Minor requests: 

L67: What is third generation isotope scheme?  
Changes in the manuscript
This is now removed, as this is not relevant

L82; How is the initial conditions prepared? 
Comments:
In this study the SST and sea ice concentrations are specified, thus the only surface temper- atures that are calculated interactively are land and sea ice surface temperatures. This configuration allows no feedback between atmospheric circulation and open ocean SST. Greenhouse gases, vegetation, ice sheets are all set to modern conditions. More specifically greenhouse gasses are set to the following CAM3 default levels (year 1990): CO2: 355 (ppmv), CH4: 1714 (ppbv), N2O: 311 (ppbv). The solar constant is set to 1365 (Wm−2) and orbital configurations are set to the year 1850. We force the model isoCAM3 with an annual cycle of monthly mean SST and sea ice conditions obtained from ERA-Interim (Dee et al., 2011). This annual cycle goes from April to March thus spanning the full sea ice cycle related to the selected cases of September sea ice extent. Here after the model runs for 15 years (following one year of spin up) with repeated annual cycle. The re-analysis data are interpolated bilinearly from the ERA-Interim (1◦ x 1◦) to the CAM3 T85 resolution, and hereafter checked for consistency. 
 L90: As written above, Arctic oceanic surface boundary conditions may not so significantly influence the general circulation. Please check. 
Comments:
It is correct that this model setup does not reveal large changes between the Z500 level between the different model experiments and as described previously this allow an investigation of other causes that can change the isotopic composition of moisture in the Arctic.  
4. L115: I could not understand, “this would also smooth out naturally occurring SST gradients”.
Changes in the manuscript
The area between the Arctic and non-Arctic part in the North Atlantic have strong naturally occurring SST gradients. To avoid smoothing of natural SST gradients, then no smoothing is applied to the constructed oceanic data set.

5. L127: In addition to Figure 3, please show anomalies of precipitation.
Changes in the manuscript
Added to appendix 
6. L201: It is hard to see the anomalies in wind speed from Figure 7.
Changes in the manuscript
The wind speed arrows are now plotted more clearly
 7. L255: From the experiment, there was no impact in d18Op over central Greenland. However how about the real situations? There is no temperature change, too? Please check.

Changes to manuscript
L266: Modern observations of the isotopic composition of snow and vapour from NEEM also show that variations in modern values of δ18O correlates with conditions in Baffin Bay sea ice extent Steen-Larsen et al. (2011). 
L275: We note our experiments do not exhibit the strong warming observed over Greenland in 2012. The observed 2012 Greenland melting was attributed to the key factors the North American heat wave, transitions in the Arctic Oscillation and transport of warm air and vapor via an atmospheric river (Neff et al., 2014; Bonne et al., 2014). Forcing the model with only oceanic conditions can thus not expected to create a similar atmospheric-induced warming. 

8. L314: How about temporal tendency in Delta-d18O and DeltaT? How about in reality? Please check. 
Due to the model setup where the model simulates the isotopic reponse to the fixed annual cycle of SSTs for 15 years the temporal slope from this experiments are suitable to compare to observational records. 

9. L319: What’s the major difference in this model compared to Sime et al. (2013)?
Comments:
With regards to the model setup the large differences is that In the study by Sime et al. (2013) The sea ice conditions were created using an experiment where a coupled climate model was forced by respectively 2×, 4× and 8 × CO2 . Hereafter the sea ice and SST conditions were used to force the applied atmospheric isotope models the magnitude of Arctic SST anomalies are 8−10◦C whereas the simulations in this study have anomalies of 3 − 5◦ C . 








Authors' response to comments on paper:
How doos sea co influence 5°0 of Arctic procipitation?

ik s oot b s commert o o
e e o o Pt v ot i
i rons

Response to anonymous referee # 2:

o o sopptsssons axrimets h bl ST ech
e L Shra e he
e Conption A s ot 14 o G St

T s ocanons s s oy e
B R e

Ity o
5355 o, Gt 1714 ) D51 o Tt ot st 105

e iy o 551 s o o Ao P R

P
e ko e st v e o
i o s il ey o o Rt (11110 b0 CAUS 185
e e ko s



