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The paper in object offers a very important analysis of the current and projected components of the 
surface  energy  balance  over  Greenland,  highlighting  the  different  mechanisms  that  might  be 
triggered or amplified by increased warming. The manuscript is generally well written and clear. 
The methods are rigorous. I would suggest, in the future, to add more simulations from different 
GCMs.

Dear Referee,
Thank you for the review.

We have performed new simulations of the MAR model  forced by the WCRP's CMIP5 global 
circulation model MIROC5, according to the Historical experiment (over 1979-2005) and the RCP 
experiments 4.5 and 8.5 (for the 2006-2100 period), which will be added to the forthcoming version 
of  this  paper.  Tables  and  figures  that  have  been  modified  to  involve  these  supplementary 
simulations  are  presented below. The additional  MIROC5-forced MAR runs do not  change the 
conclusions of this study and contribute to improving the reliability of the different relationships 
highlighted here between the anomalies of surface melt, surface energy balance components and air 
temperature.
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Revised Table 1. Forcing fields used to perform MAR simulations, scenario, covered period, and abbreviation of the 
simulations.

Revised Table 2. Part (in %) of the GrIS area covered by the maximum extent of MSK melt and MSKice, and percentage 
of the total GrIS melt resolved by the 1980-1999 mask (PCTmelt and PCTice, respectively), according to the forcing fields 
of  the  MAR model.  MSKmelt and  MSKice have  been  implemented  over  the  1980-1999  period  for  the  present-day 
simulations, and over the 2080-2099 period for the future projections. PCTmelt and PCTice have been calculated on the 
basis of the 1980-1999 MSKmelt and MSKice.
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Revised Table 3. Annual melt amount (Gt yr-1) of the GrIS over the 1980-1999 period from different MAR simulations, 
and the melt energy flux (NET) and SEB components (W m-2) averaged over the 1980-1999 MSKmelt specific to each 
MAR run.
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Revised Table 4. (a) Relative contribution (%) of each SEB component to the NET anomalies of the 2080-2099 period 
compared to the 1980-1999 period, according to the forcing fields. Each future projection was compared to the 1980-
1999 average of the present-day simulation performed with the same GCM as forcing fields, on the related 1980-1999  
MSKmelt. (b) The same as (a), but on the related 1980-1999 MSKice.
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Revised Fig. 1. (a) Average annual melt (mmWE yr−1) of MAR-ERAINT simulation over the 1980-1999 period. The 
surface height (m) is drawn in dashed line. (b) Average net energy flux (W m-2) available at the surface of the ice sheet 
for enabling the melt in (a).

Revised Fig. 2. (a) Annual melt anomalies (mmWE yr−1) of MAR-ERA40 run compared to the MAR-ERAINT simulation 
(see Revised Fig. 1) over the 1980-1999 period. In the bottom right side of the view, in red, is the melt skill score of  
MAR-ERA40 compared to MAR-ERAINT. (b-d) The same as (a), but for the MAR-CANhisto, MAR-NORhisto and MAR-
MIRhisto simulations.
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Revised Fig. 3. (a) Annual melt anomalies (Gt yr−1) from the GrIS according to the annual near-surface temperature 
anomalies (°C), for the MAR simulations forced by the reanalyses and the CMIP5 GCMs, with regression drawn in a  
solid black line. All the annual anomalies are related to the 1980-1999 average outputs provided by MAR forced with 
the same forcing fields. (b) The same as (a), but for the annual anomalies of cumulated daily melt extents (106 km2 yr−1) 
on the GrIS, based on significant melt  rates  higher than 1 mmWE day−1.  (c) The same as  (b),  but  for the annual 
anomalies of cumulated daily bare ice extents (106 km2 yr−1) on the GrIS.
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Revised Fig.  4.  (a) SEB component  anomalies  (W m−2)  from the  GrIS according to  the near-surface  temperature 
anomalies  (°C) for  the MAR simulations forced by CMIP5 GCMs, with regressions drawn in solid  lines.  All  the  
anomalies are related to the 1980-1999 average outputs provided by MAR forced with the same forcing fields on the 
1980-1999 MSKmelt.  (b) The same as  (a), but for the MAR simulations forced by the ERA-INTERIM and ERA-40 
reanalyses, with the regressions from (a) drawn in dashed lines.
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Revised Fig. 5. (a) Summer (from May to September) surface albedo anomalies according to the summer near-surface 
temperature anomalies (°C) over the central ice sheet (MSKcentre) for the MAR simulations forced by the reanalyses and 
the CMIP5 GCMs, with regression drawn in a solid black line. All the summer anomalies are related to the 1980-1999 
average outputs  provided by MAR forced with the same forcing fields.  (b) The same as  (a),  but  for  the summer 
snowfall anomalies (Gt yr−1) on MSKcentre. (c) The same as (b), but for the summer melt anomalies (Gt yr−1) on MSKcentre.
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Revised Fig. 6. The same as Revised Fig. 4, but on the 1980-1999 MSKice.
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