
ReVSonVe Wo RC1

The paper Xses a brightness temperatXre satellite simXlator to diagnose the timing of
melt onset in model simXlations, and compare this neZ metric to other metrics of melt
onset. OYerall, the paper is Zell Zritten and Zorth\ of pXblication sXbject to the minor
corrections listed beloZ:

We thank the referee Yer\ mXch for their positiYe assessment and their Yer\
constrXctiYe comments that Zill help Xs improYe the manXscript. Responses to the
minor corrections are beloZ.

1. Line 49: Write oXt the ACR3O acron\m here as this is its first Xse.
Thank \oX for noticing this, the acron\m stands for ³Arctic Ocean ObserYation Operator´
and Zill be Zritten oXt at first Xse.

2. Line 61: What method of regridding Zas Xsed?
The nearest neighbor soXrce-to-destination regridding method Zas Xsed and this Zill be
noted in the te[t.

3. Line 73: "Each .." Describe the method in slightl\ more detail - HoZ does brightness
temperatXre change as melt occXrs?
Te[t Zill be added to this section to proYide more detail on the MarkXs et al., 2009
methodolog\ (Xsed in the Steele et al., 2019 dataset).

4. Line 85: "SXrface temperatXre" - clarif\ Zhether this is ice, snoZ or either sXrface
temperatXre.
The sXrface temperatXre-based definition is based on the CESM model Yariable sXrface
temperatXre, and is the sea ice temperatXre if no snoZ is present and the snoZ
temperatXre if snoZ is present. This Zill be noted in the te[t.

5. Line 123: What is the jXstification for the step fXnction as opposed to another
fXnctional form?
In the absence of an empirical fXnction to describe snoZ Zetness, Ze chose to prioriti]e
the simplicit\ of the fXnctional form in order to redXce the Xncertaint\ introdXced b\ this
estimation. While other fXnctional forms Zere not eYalXated, Ze Zill inclXde a brief
addition to the te[t describing the sensitiYit\ of the resXlts to the step fXnction
thresholds.

6. Line 138: "So here" -> "Therefore" or another replacement.
We Zill replace "So here" Zith ³Therefore´.



7. Line 141: "CICE proYides..." I belieYe CICE can proYide the nXmber of la\ers
specified so clarif\ this isn't the onl\ choice possible. Ma\be something like: "CICE Zas
configXred to proYide"
We Zill make this change in the te[t as sXggested.

8. Lines 140-150: Clarif\ Zhat thermod\namic model CICE is Xsed? MXsh\ la\er? Bit]-
Lipscomb 1999?
Here CICE5 Zas configXred to Xse the defaXlt thermod\namic scheme Zithin the
CESM, Zhich is the mXsh\-la\er thermod\namics. This Zill be noted in the te[t.

9. Line 152: Lagrangian tracking - I am Xnfamiliar Zith this fXnctionalit\ in CICE - is it
docXmented/referenced someZhere? There is a FY ice tracer, bXt it is not lagragian
tracked, instead adYected Zith the EXlerian transport scheme.
Thank \oX for this clarification. The phrase ³Lagrangian tracking´ does not appl\, as Ze
are Xtili]ing the FY ice oXtpXt Yariable. This Zill be corrected in the te[t.

10. Line 154: Clarif\ Zhat the correlation length is.
The correlation length is a metric of the scatterer si]e. AlthoXgh it is a Yariable that is
qXite Zell Xnderstood and qXantifiable for snoZ (Mlt]ler, 2002; Proksch et al., 2015;
Lemmet\inen et al., 2018), its qXantification in sea ice is not clear and its YalXes not Zell
knoZn. We therefore Xse YalXes based on past e[periments condXcted b\ RasmXs T.
Tonboe (BXrgard et al., 2020a) and this Zill be noted in the te[t.

11. Line 159: "(greater than 30cm)(Fig. S2)" -> "(greater than 30cm; Fig. S2)"
We Zill correct this in the te[t.

12. Line 180-185: The tZo thresholds are presXmabl\ jXstified from a bimodal natXre of
the brightness temperatXres. It ZoXld be XsefXl to see histograms demonstrating this
bimodal natXre.
Thank \oX for this sXggestion. We Zill create histograms of the brightness temperatXres
and assess if the\ can be Zell-integrated in the manXscript¶s SXpplement and
discXssion of resXlts.

13. Line 185: "Zith boXndar\" -> "Zith the boXndar\"
We Zill correct this in the te[t.

14. FigXres 1, 5, 6, 8: Add the field name and Xnits to the colorbars.
Field names and Xnits Zill be added to the colorbars.



15. FigXres 3, 4, 7: Add markers to the map of the Arctic ocean shoZing e[actl\ Zhere
the a,b,c,d points are.
LatitXde and longitXde markers Zill be added to the maps.

16. References: "SIMIP commXnit\ ... 2020": This doesn't appear to be hoZ to cite:
https://agXpXbs.onlinelibrar\.Zile\.com/action/shoZCitFormats?doi=10.1029%2F2019G
L086749
Thank \oX for raising this point. The citation of the SIMIP paper Zas changed at Wile\
after the initial pXblication for pXrel\ administratiYe reasons related to the fXnding of the
pXblishing charges being carried centrall\ b\ the Ma[-Planck-Societ\ in German\. As
this change Zas implemented for pXrel\ administratiYe reasons, rather than reflecting
the intended, agreed aXthorship of the paper, Ze ZoXld prefer to keep the reference as
reading like the original aXthorship ³SIMIP commXnit\, 2020´ if joXrnal gXidelines alloZ.


