Review of TCD manuscript Kern et al. The impact of melt ponds… 

The manuscript constructs a data set of 100% sea ice concentrations (SIC)  from the summer 2009 based on optical observations (MODIS)  and analyzes the influence of varying melt pond fraction (MPF) on the satellite observed microwave brightness temperatures (TBs) and resulting SIC retrievals. 

The manuscript treats an important subject in an exhaustive way, and also development in time of TB and SIC is considered. I suggest to accept the manuscript after small changes. 

Title and abstract well reflect the content.

 My main comments are:

The sea ice and melt pond concentrations based on the MODIS data are considered as ground truth. It should be mentioned that this assumption is the base of the complete investigation (in fact it is the best we currently have). However, the MODIS based retrieval is a static one which is not able to reflect potential developments of the optical melt pond signatures over the melting season (The MODIS retrieval algorithm does not have tie points but its retrieval is based on a neural network described by a larger set of parameters). This point is mentioned in the last paragraph of P8 (first two sentences), but it should be added that this is a central assumption of all subsequent analyses. 

The paragraph continues ‘The spectral properties of melt ponds are likely to approach those of leads and openings as melt season progresses.’ This may be true for ponds on first-year ice, but it is not the case for blue ponds which typically appear on multi-year ice where the ice below the pond is thick. This aspect will not cancel the complete manuscript (the used data are the best we have currently), but this assumption should be mentioned. It is essential for the (except this point excellent) discussion of the temporal development in Figs. 7 and 8. 

The subsequent part of the same paragraph states that a misclassification between melt ponds and open water would have no implications for the net sea-ice surface fraction. It would affect only the melt pond or the open-water fraction. This is correct for the net sea-ice surface fraction. However, an error in the open water fraction would also affect the MODIS sea ice concentration which is used in Fig. 4. Should be mentioned. 
In Figure 6 (which I find impressively instructive and rich of information), among other the parameter space of the Bootstrap_f algorithm is shown, which is used in the Bootstrap algorithm for low ice concentrations only. It might be more relevant to show the parameter space diagram for an algorithm which claims to work at high ice concentrations. If you keep showing Bootstrap_f, then explain the reason in the manuscript. 
The same comment applies to Fig. 8 (Bootstrap_f)  which could be replaced by Fig. S01 (Bootstrap_p) and it applies to the whole Section 4.3.2. 

Detail comments: 

Section headings 3 (Results?) and 4 (Discussion?) missing

Have consistent denoting of supplement figures, not mixing e.g. S1 and S01. 

Abstract P(age) 1 L(ine)16: consider replacing ‘between the melt ponds’ by ‘starting well before formation of melt ponds when temperatures are still below zero’ or so. 

P2L14 since over 35 years -> for more than 35 years
P5 L15 delete ‘JGR-C’

P7 L24 ‘We use only reflectance values with the highest quality score. This ensures that cloudy pixels and pixels with cloud shadows, pixels with sun zenith angles > 85° and pixels with sensor viewing angles > 60°, plus pixels complying with four additional flag criteria are not used.’:
- scores not defined. No need to mention because criteria are described in the subsequent text. Omit ‘score’?
- where from cloud shadows known? Visual inspection?
- ‘four additional flags’: which ones?

P8 L11 ‘we set the few negative melt-pond fractions …to zero: Were other surface type concentrations also changed in order to keep them summing up to 1?

P9 L25 ‘Only data with footprints which center I located within 5 km…’ Unclear. Do you mean ‘Only data with footprints with centers located within 5 km…’?

P17 L28 ‘(5-day periods)’: shift to first occurrence of pentad on P 12.

P18 L32 ‘… and the MODIS ice-surface fraction is over-estimated.’: where from known? I cannot read this from Fig. 8a or 6c. I only read from Fig. 8b that Bootstrap_f will find SIC>100%, not MODIS. Explain. 

P20 L1 ‘at this side of the parameter space’: meaning unclear. Which side? Of what? Which figure? 

Reference Tschudi et al. (2016): Replace ‘[indicate subset used]’ appropriately.

