MS No.: egusphere-2025-283
Title: Enhancement of near-inertial waves by cyclonic eddy in the northwestern South
China Sea during spring 2022

Point-by-Point Response to Reviewers

In this point-by-point response, we reproduced the comments (black font), provided

our responses (blue font), and highlighted the corresponding revisions in red.

Responses to Reviewer #1

1. Utilizing a mooring array, this study investigates the interaction between a
cyclonic eddy (CE) and near-inertial waves (NIWs) in the northwestern South China
Sea (SCS). Results demonstrate that NIWs were significantly amplified by the
passage of a cyclonic eddy. Overall, the manuscript presents a well-structured analysis
of an interesting topic. ~While the work appears suitable for publication in Ocean
Science, a few minor clarifications are requested to strengthen the paper prior to final
acceptance.

Response: We appreciated for the reviewer’s comments.

Specific Comments

2. Line 24: “power of the first five NIWs modes were promoted significantly and
dominated by the second and third modes.” Use “was promoted” for subject-verb
agreement.

Response: ‘were promoted’ has been replaced with ‘was promoted’.

3. Line 53: “Chen et al. (2011) suggest that eddies present 35%--60% of the time in
the northern SCS...” Replace “present” with “occur” for clarity.

Response: ‘present’ has been replaced with ‘occur’.

4. Line 60: “making this place as a seemly area for investigating NIWs...” *
is incorrect; replace with “suitable” or “ideal.”

Response: ‘seemly’ has been replaced with ‘ideal’.

seemly”

5. Line 81-82: “flow velocity compensation correction was applied to ADCP data,
which was calculated based on depth change and flow direction. Clarify the exact
method used for compensation (e.g., reference to a specific algorithm or equation).
Response: We have added the specific algorithm of velocity compensation correction
in the data section as below:

The method for ADCP velocity flow velocity compensation correction is as follows:



true( ) = measured( ) + platform( )
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where  rues  measured @0d  praform  are the true velocity, observed velocity and the
platform movement velocity, respectively. ( , ) is the polar coordinate position of

the ADCP with the initial position as the origin. , , and  are the length of the

rope at the position of the ADCP, the depth of the ADCP and the direction angle of the

horizontal projection.

6. Line 82: Does the lack of data in the upper tens of meters of the mooring data lead
to errors in energy calculations and filtering?

Response: As shown in Figures 2e-h, the peak of NIKE occurs around 100 m. While,
NIKEs have already significantly weakened above 100 m. Therefore, we conclude
that the missing data does not lead to significant errors in the results.

7. Line 95: Since calculating the energy conversion rate requires gradients in the x
and y directions, the mooring array is a section. How is this considered when
calculating the energy conversion rate?

Response: The reviewer is right that calculating geostrophic currents in Sy and S,
requires gradients in the x and y directions, which cannot be satisfied by mooring
observations. Therefore, we use 3D velocity data from CMEMS reanalysis (6-hourly
resolution) for these calculations. Since NIKE in the equations does not involve
gradient computations, we directly apply filtering to mooring-derived observations to
better reflect real conditions like the method applied by Chen et al. (2023).

8. Line 97: “moving average of 3 internal tide periods.” The analysis in the article
focuses on near-inertial internal waves, not internal tides. Therefore, it should be 3
“internal wave periods”.

Response: We have rewritten the sentence as ‘The - represents a moving average of
3 internal wave periods.’. ‘internal tide’ has been replaced with ‘internal wave’ as
well.

9. Is this the only CE throughout the year? Or why was this particular CE selected for
analysis?

Response: Thanks for raising this insightful question. This is not the only CE
observed during the observation period. According to the AVISO eddy dataset, six



CEs were detected near the mooring location throughout the year. Among them, four
were locally generated due to flow field adjustments, characterized by short durations
or weak energy. The remaining two CEs propagated westward to the observation area,
both exhibiting stronger energy compared to the others. The first of these propagating
eddies lasted longer, with a trajectory perpendicular to the observation transect, and
triggered the most significant vertical displacement of the mooring during the
observation period. Therefore, we focused our analysis on this particular eddy.

10. Line 116: “near-inertial frequency with peak value of 0.616 cpd” Define “cpd”
(cycles per day) upon first use.

Response: We have rewritten the sentence as ‘near-inertial frequency with peak value
of 0.616 cycles per day (cpd)’. Definition of cpd has been added.

11. Line 160: “Low modes rose from 46% (Q2) and 54.4% (Q3) during Period1 to
87.6% (Q2) and 79.5% (Q3) during Period2...” Clarify what “46%"” refers to (e.g.,
percentage of total energy?).

Response: We have rewritten the sentence as ‘Low modes rose from 46% (Q2) and
54.4% (Q3) of total energy during Periodl to 87.6% (Q2) and 79.5% (Q3) during
Period2, respectively’.

12. Line 200-201: “The differences may be attributed to the strength of eddies, their
rotation direction and the intensity of NIWs.” Expand on how rotation direction
(cyclonic vs. anticyclonic) impacts energy transfer.

Response: We have expanded the sentence as ‘The differences may be attributed to
the strength of eddies, their rotation direction and the intensity of NIWs. Previous
studies have shown that eddy rotation plays a critical role in energy transfer and NIW's
propagation due to differences in vorticity input and stratification modulation (Alford
etal., 2016; Jing et al., 2017).”

13. Line 206: “NIWs draw energy from background flow with small energy ratio
between them, vice versa.” Rephrase for clarity (e.g., “NIWs draw energy from the
background flow when the energy ratio is small, and vice versa”).

Response: We have rewritten the sentence as ‘NIWs draw energy from the
background flow when the energy ratio between them is small, and vice versa’.

14. Line 229: “This study is helpful for us to understand multi-scale interaction...”
Replace “for us” with “for understanding” to maintain objectivity.

Response: We have rewritten the sentence to ‘This study is helpful for understanding
multi-scale interaction and energy cascade in the northwestern SCS.’. ‘internal tide’
has been replaced with ‘internal wave’.

15. Figure 1: Panel (c): Label the x-axis of the power spectra.
Response: Thank you. We have added the label to this figure.
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16. “The mooring dataset used for plotting Figure for this paper are available at”, the
grammar is incorrect.
Response: We have rewritten the sentence as “The data used for plotting Figures for

2

this paper is available at ...... .

17. Ensure consistent use of hyphens (e.g., “near-inertial” vs. “near inertial”).
Response: Thank you. The revised manuscript now consistently uses “near-inertial”
throughout the text. Thanks.

18. Use “cyclonic eddy (CE)” consistently after first introduction.

Response: Following the revision, the term “cyclonic eddy (CE)” is now consistently
presented with its full form and abbreviation in the abstract. For maintaining
conceptual continuity and precision, the full term “cyclonic eddy (CE)” is
reintroduced in the introduction, with subsequent references using “CE” only.



Responses to Reviewer #2

1. This paper presents mooring ADCP observations in the northwestern SCS and
interprets the variations in near-inertial energy based on analyses of satellite and
reanalysis data. The energy exchange between mesoscale eddies and near-inertial
waves is an interesting and important topic, and the authors provide observational
evidence that near-inertial wave energy is enhanced in cyclonic eddies. I agree with
the publication of this paper, but before it is published, I would like the authors to
address some misleading statements and unclear descriptions.

Response: We appreciated for the reviewer’s comments.

Major comments:

2. L22-24: 'Significant energy transfer rates between the CE and NIWs appeared at
the same depth of the enhancement that can reach up to m2/s3 at the CE's edge.' :
What percentage of near-inertial and eddy kinetic energy does this correspond to?
Response: Thank you for your comments. We calculated the percentage changes in
the averages of NIKE and EKE for two time periods: before February 16th and from
February 16th to March 8", which is 115.2% and -71.6% respectively. We have added
the percentage changes in the averages of NIKE and EKE in section 3.2: “NIWs were
enhanced gradually accompanied by weakening EKE during Periodl when
wind-input NIKE were relatively stable and minor. The percentage changes in the
averages of NIKE and EKE for two time periods, before February 16th and from
February 16th to March 8th, were 115.2% and -71.6%, respectively. Results suggest a
vivid energy transfer from Eddy to NIWs during this period that will be quantified
and discussed in Section 4.”

3. L56-59: 'Researchers ..." : This sentence is redundant and repeats information from
L52-53. The authors should specifically present the findings of previous studies
regarding mesoscale eddies in the SCS.

Response: Thanks for the comment. To make it more clear, we have revised the
whole paragraph as: “As the largest semi-enclosed marginal sea in the northwestern
Pacific Ocean, the South China Sea (SCS) has frequent eddy activities (Wang et al.,
2003; Wang et al., 2008; Chen et al., 2011; Nan et al., 2011; Chu et al., 2014 ). Early
studies, by using various eddy detection algorithms, have statistically characterized
the mean properties of eddies, identifying peak occurrences along western boundary
currents and shelf break regions (Wang et al., 2003; Lin et al., 2007; Xiu et al., 2010).
Specifically, Chen et al. (2011) indicated that eddies occur 35%—-60% of the time in
the northern SCS, underscoring their critical role in regional oceanography. Recent
advancements in remote sensing and in-situ observational technologies have enabled
significant insights into eddy formation and their three-dimensional structures (Nan et
al., 2011; Zhang et al., 2016; He et al., 2018; Chu et al., 2022; Wang et al., 2023). Due
to their unique three-dimensional structures and spatiotemporal scales, eddies mediate
significant material transport (Zhang et al., 2015; He et al., 2018; Zhang et al., 2019)



and substantial energy exchanges with internal waves and western boundary currents
(Chu et al., 2014; Huang et al., 2018; Xu et al., 2022; Liu et al., 2023; Zhang et al.,
2023; Zhao et al., 2023; Fan et al., 2024).”

4. L.86-94: This paragraph lists the datasets used in the analysis, but it is hard to
follow because the authors do not specify the variables for each dataset. Both the
CMEMS and AVISO datasets include SLA data, but it is unclear which part of the
analysis each of the two SLAs is used in.

Response: Sorry for the confusion. We have rewritten the introduction to the usage of
AVISO data to “The eddy dataset from Archiving, Validation, and Interpretation of
Satellite Oceanographic (AVISO) was used to provide the trajectories and edges of the
eddy.”

5. L96: 'Eddy-NIWs energy transfer rate': Do you mean 'energy transfer rate from
mesoscale eddies to NIWs'? Specify the direction.

Response: Here, we refer to the energy transfer rate between eddies and NIWs: a
positive rate indicates energy is transferred from eddies to NIWs, while a negative
rate reflects energy being transferred back from NIWs to eddies. We have rewritten
the sentence to specify the direction: “The eddy-NIW energy transfer rate €, where a
positive value indicates energy transfer from eddies to NIWs and a negative value
denotes the reverse, can be qualitatively calculated following Jing et al. (2018):”

6. L97: The equation (1) seems different from the equation (3b) in Jing et al. (2017).
Response: Sorry for this error. We have corrected the cited reference to “Jing et al
(2018)”. The difference in energy transfer rate calculations between the two methods
is that Jing et al. (2017) used the slab model to approximate energy transfer rates
within the mixed layer, while Jing et al. (2018) employed 3D observational data to
compute depth-specific energy transfer rates. The results from Jing et al. (2018) can
then be vertically integrated to derive energy transfer rates across different depth
intervals, yielding comparable metrics to the method in Jing et al. (2017).

7. L119-122: Is this relative frequency shift consistent with the cyclonic eddy's
relative vorticity at the mooring site?

Response: Yes, the frequency shift of the spectral peak is generally consistent with
the results of eddy vorticity input. The power spectra in Figure 1c are averaged across
four moorings for depths above 200 m. By combining the relative vorticity from
Figure 6 with the local inertial frequency, we calculated the average frequency shift
during the eddy period under the same conditions, which is approximately 0.69 cpd.
There are some error sources: the tilted vertical structure of eddies and the temporal
variations in mooring positions relative to the eddy which introduce discrepancies in
frequency shift calculations. We conclude that this result aligns with the observed
near-inertial frequency shift, despite potential calculation discrepancies.

8. L126: 'Meridional velocity wavelet power spectra': Why is only meridional



velocity used? Near-inertial waves exhibit a circular hodograph, so why not include
both components of velocity?

Response: Considering the circularly polarized nature of near-inertial internal waves,
the wavelet analysis results of zonal velocity (U) are similar to those of meridional
velocity (V). They exhibit consistent variations during "Period 1" and "Period 2"
(Figure R1). Since presenting an additional component wouldn’t provide more
conclusive insights for data analysis, and considering subplot quantity and layout, we
only displayed the wavelet analysis of one velocity component. The wavelet analysis
results for both velocity components are shown below.
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Figure R1. 100 m-depth meridional (left panel) and zonal (right panel) velocity
wavelet power spectra at Q1-Q4 during eddy period.

9. L153-154: It seems too speculative. I can't discern this from Fig.1a.

Response: Sorry for the confusion. The strong current in the northwestern side
(western boundary current) in Fig 2 can support this point.We have rewritten the
sentence to “contributed by background western boundary current (Fig. 2)”.

10. L166: 'due to vorticity asymmetry of the CE' : This seems too definitive. It is not
clear from the figures whether the differences in near-inertial energy at each mooring
site are attributable to the asymmetry in vorticity.

Response: We agree this comment. Since the paper did not utilize model sensitivity



experiments to diagnose the relation between vorticity asymmetry and NIKE, we were
unable to confirm that the spatial distribution was definitively caused by vortex
asymmetry. Therefore we have softened the tone and rewritten the sentence to present
it as a correlative speculation here: “In space, NIWs intensity reached 600 J/m* at Q2,
whereas values at Q3 and Q4 were approximately 300 J/m? . This difference may be
associated with the CE’s vorticity distribution, where relative vorticities observed
north of the CE (between Q1-Q2) were notably stronger than those measured south of
the CE (between Q3-Q4) (Fig. 6).”

11. L169-170: 'the north side of the CE was merged with the western boundary
current of the northwestern SCS (Fig. 1a)” : It's not clear from Fig. 1a.

Response: We believe that the strong current in the northwestern side (western
boundary current) in Fig 2 can explain this point. We have rewritten the sentence to
“In our case, the north side of the CE exhibited spatial overlap with the western
boundary current of the northwestern SCS (Fig. 2)”.

12. L170-171: 'that generated strong shear and enhanced NIWs largely at this side":
This is an inference, so the authors should avoid making definitive statements.
Response: To avoid making definitive statements, we have rewritten the sentence to
“In our case, Fig. 2 shows that the north side of the CE exhibited spatial overlap with
the western boundary current of the northwestern SCS (Fig. 2) where strong shear
could enhance NIWs largely at this side (Zhao et al., 2021, 2023).”

13. L180-181: What is this percentage to?

Response: The percentage is relative to the total energy. We have revised the sentence
to “Low modes rose from 46% (Q2) and 54.4% (Q3) of total energy during Period1 to
87.6% (Q2) and 79.5% (Q3) during Period2, respectively”.

14. L.185-186: 'suggesting prominent influence of eddy on near-inertial modes' : This
is too vague.

Response: Sorry for the confusion. We have rewritten the sentence to clarify the
conclusion :“In conclusion, the cyclonic eddy has a prominent influence on different
modes of NIWs, resulting in the intensification of lower-mode energy within its core
region, especially for modes 2 and 3.”

15. L194: 'eddy-NIWs energy transfer efficiency is about 2%": the term 'eddy-NIWs
energy transfer efficiency’  is unclear, so I don't understand what the 2%' refers to.
Response: Sorry for the confusion. We have rewritten the sentence to “By simulations,
Jing et al. (2017) found that the energy transfer efficiency from eddies to near-inertial
waves 1s about 2% of the near-inertial energy input by the wind in the Kuroshio
Extension region”.

16. L200: 'rather than surface and mixing layers' : What is the mixed layer depth at
the mooring sites?



Response: The GLORY dataset contains MLD data, which is about 28m at the
mooring sites.

17. L207-208: Which terms in equation (1) explain the high rate at Q1? Please
provide a similar discussion as for Q4.

Response: To answer this question, we recalculated two right terms, normal strain
—(uu; — Vv, )S?” and shear strain — U;v; S5 in old Eq. (1), and plotted them in

Figure 9 (Figure R2). It can be seen that shear strain caused high rate at Q1 and Q4.
We have rewritten the sentence to “It can be found that energy transfer at Q1 and Q4
were more active than that Q3 due to occurrence of large shear strain at CE’s edge
(Figs. 9a-9b). Although NIKEs at Q4 were relative weak, the strong shear strains of
the low frequency flow promoted local transfer rates at this area.”

<10 Depth-averaged -(<uiui>-<vivi>)Sn/2
T T T T

5

—Q1
—Q2

Q3
—Q4

(b)

5
01/29 02/03 02/08 02/13 02/18 02/23 02/28 03/05 03/10 03/15

x10™"

T T T T T T T T T T T
L (c) Before strong After strongest

o = N W A o o N

Q1 Q2 Q3 Q4 Cumulation Q1 Q2 Q3 Q4  Cumulatioin
I < >0 < <0

Fig R2. (a) Time series of depth-averaged (above 200 m) normal strain (—( u;u; —

AV )S?”) of the CE for each mooring. (b) Time-series of depth-averaged (above 200
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depth-averaged (above 200 m) positive and negative energy transfer rates before and
after the NIKE reaching its peak at Q1-Q4. Cumulation bar represents sum of positive



rates minus negative rates at Q1-Q4.

18. L209-210: 'with small energy ratio between them': I don't understand what the
authors mean.

Response: Sorry for the confusion. We have rewritten the sentence to “NIWs draw
energy from the background flow when the energy ratio between them is small, and
vice versa”.

19. Fig. 9c: How about showing the cumulative energy transfer from the CE to NIWs?
It is hard to tell the net energy transfer from the current figure.

Response: Thank you for your comment. We have added the cumulation bar during
the two time periods in Fig.9c (Figure R2c).

20. L228: 'due to asymmetry of eddy structure and strong shear' : This is too vague.
The authors would be able to specify which terms in equation (1) explain the result.
Response: Thank you for your comments. Since we did not conduct model sensitivity
experiments, we were unable to directly link the asymmetry of the eddy to the
enhancement of NIKE. Our inference is based on the coincidence of stronger NIKE in
the northern side and larger relative vorticity there. Additionally, the conclusion that
strong shear enhances near-inertial energy is derived from the modeling results from
Zhao et al. (2021, 2023). Therefore, we have revised the tone and added more
information to this sentence: "Horizontally, the CE transferred more energy to NIWs
at the north side than that at the south side of the CE. This disparity may be attributed
to the eddy asymmetry with stronger relative vorticity and shear in the northern region,
which can significantly amplify NIWs generation (Zhao et al., 2021, 2023)."

Minor comments:

21. L33: 'microscale turbulent mixing' -> 'microscale turbulence'
Response: It has been rewritten to “microscale turbulence”.

22. L39: 'energy transfer between ...' -> 'energy exchange between ...'
Response: It has been rewritten to “energy exchange between”.

23. L41: 'affect the vertical transport' : Do you mean 'affect the energy vertical
transfer' or 'affect the material vertical transport'?

Response: Here, we aim to mean that NIWs affect material vertical transport by
generating oscillatory divergence and vertical velocity, driving upward or downward
movement of materials. We have rewritten the words to “vertical material transport”.

24. 1L.42-43: 'Moreover, ... : | don't understand the sentence. Could you rephrase it for



better clarity?

Response: We have rewritten the sentence to “Moreover, energy transfer from mean
flows can balance the dissipation of near-inertial energy near the critical layer, thereby
conserving near-inertial energy during eddy migration.”.

25. L44: 'permanent energy can be transferred from eddies to NIWs ...' -> 'there is a
permanent energy transfer from eddies to NIWs ..."

Response: We have rewritten the sentence to “there is a permanent energy transfer
from eddies to NIWs...”.

26. L1.82-83: 'the remaining were linearly interpolated vertically' : Does this mean that
the raw ADCP vertical profiles are vertically interpolated? If so, to which vertical grid?
And what is the reasoning behind this?

Response: Thank you. We did mean that the ADCP vertical profiles were vertically
interpolated to achieve a depth resolution of 1m. This was done because we observed
some significant vertical fluctuations during the observation. To better correct the data
based on instrument depth variations derived from CTD pressure data, a refined depth
interpolation method was applied to the ADCP dataset. We have rewritten the
sentence to “Several ADCP bins near the sea surface were omitted due to large
fluctuations, and the remaining were vertically linearly interpolated to 1m resolution.”

27. L83-85: What types of corrections are applied to ADCP data?
Response: Thank you. We have added the specific algorithm of velocity
compensation correction in the method section.

The method for ADCP velocity flow velocity compensation correction is as follows:

Vtrue (t) = Vmeasured (t) + Vplatform(t) (1)
AX.  Ay.

Vplatform (t) = A_)t(l + A_ZJ

2)

x,y) =(pcos0,psin0)

3)
(p, 9):( /Lz_ztopza a)
4)

where Virye , Vimeasured and Vpjatiorm  are the true velocity, observed velocity and the
platform movement velocity, respectively. ( p, 0 ) is the polar coordinate position of

the ADCP with the initial position as the origin. L, zy, and « are the length of the



rope at the position of the ADCP, the depth of the ADCP and the direction angle of the

horizontal projection.

28. L.96: 'qualitatively': Do you mean 'quantitatively'?
Response: It has been rewritten to “quantitatively”.

29. 1.99: 'the reanalysis data' : Do you mean 'the 1/12 CMEMS three-dimensional
products'? It is unclear and hard to follow.

Response: Sorry for the confusion. Yes, we mean the CMEMS three-dimensional
products. We have rewritten the sentence to “which is obtained from the CMEMS
three-dimensional reanalysis data”.

30. L101: Is near-inertial velocity derived from mooring data or CMEMS products?
Unclear.

Response: Sorry for the confusion. We have written the sentence to “We used
fourth-order Butterworth band-pass filter with the cutoff frequency (0.8f-1.2f) to
separate near-inertial velocity and from the ADCP data.”.

31. L104: Is near-inertial velocity at sea surface derived from mooring data or

CMEMS products? ADCP data do not cover the surface layer.

Response: Yes, the near-inertial velocity used in calculating the near-inertial wind

work is derived from the CMEMS products. We have written the sentence to “where
is near-inertial velocity at sea surface derived from CMEMS products™.

32. L107-108: Specify which dataset each variable is derived from.

Response: Thank you. We have written the sentence to “where =1.3kg/m3 1is
density of air, 1o is 10-m wind velocity vector derived from ERAS data, is
ocean current vector derived from CMEMS data, is drag coefficient”.

33. L112: Clarify the equations for shear and strain deformation and relative vorticity,
as is done for the normal strain and shear strain in L98.

Response: We have clarified the equations as “where ¢y =—+—and =———

are the shear and strain deformation, respectively, and  is the relative vorticity.”

34. L132: 'The absences of NIKE' -> Do you mean 'Missing data'?
Response: We have written the sentence to “The missing data of NIKE at surface
layers are due to mooring swing caused by strong currents.”

35. Figure 5a: Y-axis label: 'Energy’ -> This is not energy. near-inertial wind work.
Response: We have modified the Y-axis label of Figure 5a to “Near-inertial wind
work (mW/m2)”.
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36. L202: 'in which ..."' : Did Jing et al. (2018) and Chen et al. (2023) target the same
area in the northwestern SCS? If not, the location information should be described.
Response: They did not target the same area in the northwestern SCS. We have
written the sentence to “Both positive and negative transfer rates can reach a
magnitude of 6 X 1071 m?/s3 in the study area, in which they are several times larger
than the result of Jing et al. (2018) in the Gulf of Mexico, but they are smaller than the
result of Chen et al. (2023) in the Northwestern Pacific Ocean.”

Typos and grammatical correction:

37. L64: 'a' Teledyne RD

Response: We have rewritten the sentence to “In this study, four moorings, each
equipped with a Teledyne RD Acoustic Doppler Current Profiler (ADCP), were
deployed in the Xisha Trough of the northwestern SCS”.

38. L67: 'observing results' -> 'the observation results' or 'the observed results'.
Response: We have rewritten the sentence to “present the observation results in
Section 3”

39. L72: 'up-looking' -> 'upward-looking' (Same for other parts)
Response: We have replaced all “up-looking” with “upward-looking” throughout
the entire paper.

40. L74: 'averaged at above 200 m' -> 'averaged above 200 m'
Response: We have replaced “averaged at above 200 m” with “averaged above 200

2

m-.



41. L88: 'during the observing period' -> 'during the observation period'
Response:  We have replaced “during the observing period” with “during the
observation period”.

42. L110: 'method' -> 'parameter’
Response: We have replaced “method” with “parameter”.

43. L118-119: 'While a significant ...": The sentence is incomplete.

Response: We have rewritten and combined the sentence as follows: “During the
entire observation period, NIWs exhibit a small blue shift of near-inertial frequency
with a peak value of 0.616 cycles per day (cpd) (Fig. 1c), while a significant blue shift
occurred during the eddy period (February 1 - March 9) due to the background
positive vorticity of the CE.”

44. L127: 'To qualify' -> '"To quantify'?
Response: We have replaced the word “To qualify” with “To quantify”

45. L136: 'asymmetry in spatial' -> 'asymmetry in space’'
Response: We have replaced the word “asymmetry in spatial” with “asymmetry in
space”

46. L151: 'will be qualified' -> 'will be quantified'?
Response: We have replaced the word “qualified” with “quantified”.

47. L165: 'In spatial' -> 'In space’
Response: We have replaced the word “In spatial” with “In space”.

48. L198: 'was' ->"is' or 'will be' would be appropriate.
Response: We have replaced the word “was” with “is”.

49. L207: 'were relative weak' -> 'were relatively weak'
Response: We have replaced the word “were relative weak™ with “were relatively
weak”.

50. L209: 'NIWS' -> 'NIWs'
Response: We have replaced the word “NIWS” with “NIWs”.



