
The Cryosphere Discuss., referee comment RC1
https://doi.org/10.5194/tc-2022-160-RC1, 2022
© Author(s) 2022. This work is distributed under
the Creative Commons Attribution 4.0 License.

Comment on tc-2022-160
Anonymous Referee #1

Referee comment on "The response of sea ice and high-salinity shelf water in the Ross Ice
Shelf Polynya to cyclonic atmosphere circulations" by Xiaoqiao Wang et al., The
Cryosphere Discuss., https://doi.org/10.5194/tc-2022-160-RC1, 2022

This paper is a novel work discussing the formation and exportation of HSSW with the
influence of cyclones. The cyclones leading to the extreme winds event can enhance the
formation and outflowing of HSSW, while as the authors point out that the previous
studies always focus on the influence of seasonal scale winds such as katabatic winds. This
paper enriches our understanding in this area. It is very interesting that cyclones
contribute to outward barotropic currents by changing sea surface height and thus affect
HSSW exportation.

However, some discussions fall short in view of the possible implications, which are listed
below.

In this paper, three cases (SYNO1, SYNO2 and MESO) are shown. However, only
SYNO1 and MESO are analyzed in detailed. The authorsmay consider SYNO2 to be
similar to SYNO1, and the analysis of SYNO1 could be also applied to SYNO2. However,
there are some differences between SYNO2 and SYNO1, and the reasons for such
differences have not been fully discussed. For example, there is a weak correlation
between the meridional winds and the HSSW exportation across S1 in SYNO2, while in
SYNO1 and even MESO, the negative correlation is significant. Thus, we are not sure
that the conclusions got fromSYNO1 and MESO can be also applied to SYNO2.If the
authors want to use the case of SYNO2to show that the conclusion in this paper can be
generalized, it is necessary to discuss the differences between SYNO1 and SYNO2,
otherwise people may doubt the applicability of the conclusion.
Theauthors set three sections (S1, S2, S3) to describe the exportation of HSSW.
However, this paper mainly focuses on the HSSW exporting across S1 and S3 and
ignores the S2. I don't think the phenomenon on S2 is trivial, although the correlation
between the meridional winds and the HSSW across S2 is not as significant as the
cases of S1 and S3, which is not consistent with expectations. But it will also be
interesting, if the authors can explain why the correlation is weak.



 

Following, there is a number of specific comments, many of which can be considered as
minor.

Line 39-41 (‘In general, … synoptic-scale atmosphere forcing’): This sentence is similar
with that of Line 36. May be them can be merged.

Line 63: the ‘recent studies’ need some Refs.

Line 52: ‘sea ice production (SIP) rate’ is correct.

Line 66-70: is the Thompson et al., (2020) shown to indicate there is a strong response of
coastal polynya SIP to the extreme winds event? If so, I think you should tell the readers
the magnitude of the mean SIP.

Line 71: ‘Terra Nova Bay (TNB) polynya’ may be a clearer statement.

Line 121: why does only climatological precipitation data come from AMPS, while the rest
meteorological factors come from ERA-Interim? The AMPS data covers 2008-2022, which
ends much later than the study period (1999-2014). Moreover, the temporal resolution of
precipitation, sea level pressure and humidity are different from that of winds and air
temperature. Maybe its influence is not significant, or there are some other reasons, but it
needs to be claimed.

Line 167: how to calculate the SIP in RISP? The mean SIP in the RISP or the in the RISP
Polynya region?

Line 189: the extent of RISP may be overestimated due to the zero SIP of threshold. The
regions covered by thicker sea ice may also produce ice.

Line 192: the RISP polygon region comprises the McMurdo polynya. Although this polynya
is small and without strong SIP, I think it will be better to limit the western boundary to
Ross Island to exclude the McMurdo polynya.



Line 240: maybe claiming the name of case (e.g., SYNO1) here can make the reader
clearer.

Line 242: plot the cyclone tracks of the cases on Figure 3. I think you want to show that
the cyclones chose here is typica. You can claim it at the end of this paragraph.

Line 258: Can extend the case of SYNO1 forward to when the cyclone did not reach the
Ross Sea? It will make the impact of cyclones even more significant.

Line 301: the Figure 6n shows the HSSW volume, which can reflect the accumulation of
density water. However, the cyclones directly affect HSSW generation (i.e., increasing).
Thus, the increasing of HSSW may be a more suitable factor, which should be shown here.
Furthermore, you said that ‘the HSSW volume … reached the maximum at 06:00 of July
17’, but after July 17, HSSW volume still increases. I think here you want to say that the
rapid increase of HSSW volume ends at 06:00 of July 17, which can also be illustrated
significantly with the plot of increasing rate of HSSW volume.

Line 309: may be ‘eastward (negative, toward RISP)’ can be clearer.

Line 313: the sentence of ‘(R>0.98 and P<0.0001, not shown)’ may indicate that the
correlation coefficient is not shown in the figure. But it could be misleading that these two
factors are not plotted. So, I think the ‘not shown’ can be deleted. Furthermore, this result
would be interesting, if we can estimate that how much of the increase in HSSW
exportation is due to the increase in current speed, and how much is due to the increase
in HSSW volume (area in the section)?

Line 371: Figure S3 shows that the high salinity water always appears at 163E, far away
from the east side of RISP. So, it may be doubtful to attribute the slightly decreasing of
HSSW salinity to SIP reduction at east side of RISP. Moreover, the Figure S3 g-j are not
mentioned.

Line 376: the weak correlation between the HSSW exportation and meridional winds is
interesting, which is different from SYNO1 and MESO. I think you should explain it.

Line 405-410: The estimation form Thompson et al. (2020) is obtained at TNB with an
extreme katabatic wind. If you want to use it to verity the reliability of your model, maybe
the wind speed, air temperature, etc. should be compared, which is important for SIP.



Line 429: The persistence is interesting. At 23-Jun-2005 06:00, the SIP of RISP is weak
(Figure 9h), but the decreasing of HSSW salinity starts at 24-Jun-2005 24:00. Can you
explain which process provide the salty water? The similar question also can be seen in
SYNO1 (Line 297).

Line 477: that’s interesting. With the Coriolis force, the exportation of HSSW should
concentrate on the left side of the trough (e.g., Wang et al., 2013), but here it is on the
right side? Can you explain it?

Line 500: Does the barotropic geostrophic current from SSH here be consist with the
simulated current field? The significant correlation between the Coriolis term and the
pressure gradient term can only indicate geostrophic current, but the barotropic and
simulated current need to be evaluated weather it is barotropic.

Line 504: It may be clearer that plot the geostrophic current or the pressure gradient on
Figure 14.

Line 508: Do you mean the Ekman transport contributes to the SSH, which lead to the
geostrophic current? Or the Ekman transport dominates the current (but it cannot be
described as geostrophic current)?

Line 556: I think that Morrison et al. (2020) meaned that the intruding mCDW (or CDW) is
driven by the outflowing of HSSW but not vice versa, while I agree the mCDW (CDW) can
influence the HSSW.

Line 566: I think that due to the section Mathiot et al. (2012) choosing is influenced by
TNB polynya, here claimed the distance from where the HSSW generate (e.g., the
distance from S1, S2, S3 to RISP in this paper and the distance from the section in
Mathiot et al. (2012) to RISP and TNB polynya) is necessary.
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