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 Responses to Comments of the Topic Editor  

We appreciate very much the comments of the topic editor and have revised the 

manuscript accordingly. In the following, we explain our response to each comment in a 

question-and-answer format. The relevant revisions are highlighted with red color in the 

marked manuscript.  

 

General Comments:  

In general, I did not find your responses sufficiently convincing. In places your responses 

to the reviewers were detailed but the text added to the paper was minimal. Please ensure 

that information that the reviewers asked for is added to the paper.  

Response:  

Many thanks to the topic editor’s comments for improving the manuscript. We are sorry 

for the insufficient previous revision and we tried to add more information in this further 

revised version.  

 

Detailed Comments: 

(1) Please could you revise Figures 3, 4, 7, and 10 to use a colour-blind-friendly colormap, 

i.e. not colormap jet in Matlab. There are plenty of colormaps available now that are 

more accessible to all. See for example this article from 2014 https://www.climate-lab-

book.ac.uk/2014/end-of-the-rainbow/. 

Response: 

Thanks for the kind suggestion. We have revised Figures 2, 3, 4, 7, and 10 accordingly 

[P12, Fig 2; P14, Fig 3; P16, Fig 4; P21, Fig 7; P27, Fig 10]. 

 

(2) Reviewer 1 asks for more information on the boundary layer (mixed layer) formulation 

that you use in ROMS. I do not think you have really answered this with the 

information provided in the paper. Your response is to repeat more detail of ROMS. 

What the reviewer is asking for is not to put information in the response, but to put 

information into the paper, exactly how the upper ocean boundary layer is treated in 



2 
 

the model? 

Response: 

We are sorry for the unclear description of our numerical method. In fact, the boundary 

layer effect on the near inertial current is not directly considered in this study. In this sense, 

we do not really have a boundary layer formulation in the present study.  

In this study, the driving effect of the airflow on the near inertial current is realized by 

adding a wind drag on the ocean surface. Traditionally, the wind drag may be determined 

by an empirical formula that includes a drag coefficient and the drag coefficient is 

expressed as a linear function of the wind speed. In this study, we adopted a more advanced 

formula that fits the numerical results obtained under extreme wind conditions. The 

numerical results were obtained with an improved wave boundary layer model and 

reported previously (Chen and Yu, 2016; Chen et al., 2018; Xu and Yu, 2021). Since the 

wave boundary layer is not directly applied in the present study, we think that it may be 

more reasonable not to include the detailed formulation but to add a statement with 

supporting references. The relevant statement is added in the revised manuscript [P8, 

L190-192; P9, L196-199].  

 

(3) Reviewer 1 commented that Figure 5 (now Figure 6) was “rather poor” and asked you 

to “please highlight and enlarge important panels of Fig 5”. This figure looks the same 

to me. It needs improvement. Please highlight and enlarge important panels, and 

consider also plotting the differences between the lines. 

Response: 

We are sorry for our misunderstanding. We have highlighted and enlarged important 

panels in the revised manuscript [P19, Figure 6]. Please note that the apparently poor 

resolution of the figure is basically due to a limitation of MSWORD. We have provided a 

high-resolution version of the figure for typesetting when the paper is finally accepted for 

publication.  

Since a very small discrepancy in the phase could lead to a large difference between 

the lines, we prefer not to plot the differences between the lines, to avoid misleading. 

Alternatively, we introduced a phase corrected parameter ∆ to describe differences between 

observed and computed results (see our response to next comment). In fact, the phase of 
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NIC is quite sensitive to the initial wind data and a small phase discrepancy may not be a 

problem at all. The relevant discussion is added in the revised manuscript [P17, L381-400; 

P18, L403-404]. 

 

(4) Reviewer 1 also comments that you need a metric to determine how good the model is. 

You choose to use correlation. However two things could be perfectly correlated but 

orders of magnitude different. Therefore you need to come up with a different metric. 

I suggest you use the metric suggested by the reviewer - the difference in near-inertial 

EKE. You will need to add discussion of the differences in the paper. 

Response:  

Thanks for the suggestion. We totally agree with the reviewer. Actually, we have 

introduced a metric - the near inertial kinetic energy (NIKE) in Section 4.2, which is similar 

to the near-inertial EKE suggested by the reviewer. NIKE is advantageous because it could 

be used not only for verification of the NICs in Section 3.3 but also for verification of the 

subsequent results in Section 4.2. The near inertial kinetic energy (NIKE) is defined in the 

following way:  
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atmospheric pressure. 

Using the conventional relative mean square error to describe the difference in NIKE 

may lead to misunderstanding, since a very small discrepancy in the phase could lead to a 

large value of the mean square error. In fact, the phase of NIC is quite sensitive to the initial 

wind data and a small phase discrepancy may not be a problem at all. Therefore, we newly 

introduce a phase corrected relative mean square error: 
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where ( )OE t′  and ( )CE t′  are the observed and computed NIKE time series; [t0 , t1] is the 

duration when the hurricane-induced NICs are prominent, which is taken to be from 

August 25 to September 4 in this study. τ  is a time shift for eliminating the phase error.  

We calculate ∆  of the NIKE at all stations. It is shown that ∆  varies from 0.14-0.23 
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in most stations. It is also necessary to mention that in several nearshore stations, i.e. A1, 

D1 and E1, ∆  exceeds 0.3, because the NIC is too weak at these stations as compared to 

the background currents. At the 6 stations outside the shelf break, i.e., at A6, C6 and D6, 

∆   even exceeds 0.5-0.6, implying that the HF Radar data outside the shelf with low 

‘coverage’ is less accurate. As we mentioned in Section 2.3, the relative RMS difference 

of HF Radar data is around 0.10. Taking this intrinsic HF Radar uncertainty into 

consideration, ∆= 0.14-0.23 in our study is quite acceptable and reasonable. Therefore, 

we could conclude that our numerical results are in reasonably good agreement with the 

HF Radar data. The relevant discussion is added in the revised manuscript [P17, L381-

400].  

 

(5) Reviewer 2 asked that “While the data was generally publicly available, more details 

on how the authors treated the data for QAQC, or what default QAQC if any they used 

from the downloaded data is required.” While you have added a section describing the 

data, thank you, you did not mention any quality control. Did you simply download 

other people’s publicly available data and use them as they are? If so, you should say 

so clearly. Did you pay attention to any flags? Did you check the data for outliers etc? 

It is important to know exactly what *you* did. For example did you grid the data? 

Smooth or average them, in time and/or in space? You were not involved in the glider 

data acquisition or the HF radar acquisition I think, so you should make sure that those 

who did are clearly acknowledged and that you state in the text where and when you 

downloaded the data, what resolution or version you used, and what you did with the 

data？ 

Response: 

Thanks for the comment. We are sorry for the insufficient statement of the QAQC 

process. We obtain the 1-hourly and 6-km HF Radar data from https://maracoos.org/ and 

use them as they are. The only thing we do is to interpolate the HF Radar data spatially to 

the 30 stations.  

We did pay attention to the ‘coverage’ of the data we obtained, which is considered as 

a reliable quality flag. Generally, the surface current vectors provided by HF Radar are 

determined by combining overlapping radials from different radars in the observational 

network using an optimal interpolation method (Roarty et al., 2010; Zhang et al., 2018). 
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‘Coverage’ is directly related to how many overlapping radials are combined, and thus to 

the accuracy of data at a point. Previous studies pointed out that when the ‘coverage’ was 

larger than 90%, the data was rather reliable. When compared with ADCP, the RMS 

difference of HF Radar under such ‘coverage’ is only within 8 cm/s (Roarty et al., 2010; 

Kohut et al. 2012; Roarty et al. 2020).  

We checked the HF Radar data used in our study. All of the data within the shelf break 

is quite reliable because the ‘coverage’ is larger than 90%. However, the data outside the 

shelf break has only a coverage of 60%-90%, because these regions are at the edge of the 

observational network. Though we present all of the data as they are, we must remind that 

the data outside the shelf break should be viewed with caution. The detailed description is 

added in the revised manuscript [P10, L221-236; P17, L377-380]. 

As for the glider data, we use RU16 conducted by Rutgers University. This dataset has 

been widely used and well verified in several previous studies (Glenn et al., 2016; Seroka 

et al., 2016; Seroka et al., 2017). Thus, we directly download their dataset from 

https://tds.marine.rutgers.edu/thredds/dodsC/cool/glider and use them as they are. The 

relevant description is added in the revised manuscript [P11, L245-248]. 

 

(6) Thank you for clarifying that you detided the model currents and the HF radar currents. 

Please can you state how you did this, with a reference if appropriate? 

You added a mention of there being little Cold Pool water present, as the reviewer 

suggested. Could you expand on your text here please, to explain why little cold pool 

water leads to insignificant cooling and fast recovery? 

Response: 

Thanks for the comment. We used T-tide Matlab toolbox, a widely used and well 

validated tool (Pawlowicz et al., 2002), to detide the currents. The relevant reference is 

added in the revised manuscript [P12, L269-271]. 

Several studies showed that the sea surface cooling was positively related to the vertical 

temperature gradient in ocean (Shay and Brewster, 2010; Vincent et al., 2012, Zhang et al., 

2016). They indicated that a small temperature difference between the surface and 

subsurface in ocean could lead to weak mixing effect and, hence, insignificant cooling and 

fast recovery. The description and relevant references are added to the revised manuscript 

[P15, L343-346]. 
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(7) Reviewer 2 says that “the strength of stratification is likely the most important model 

feature to validate”, but you have not validated this? Please could you quantify how 

well the model reproduces the observed strength of stratification, and add a discussion 

of this. 

Response: 

Thanks for the comment. We have simulated both the variation of temperature profile 

and the variation of mixed layer thickness during the hurricane event. By comparing them 

with RU16 data, we verify that our numerical model is capable of describing the 

development and destruction of ocean stratification. We add more discussions in the 

manuscript [P14, L300-302; P15, L319-322]. 

 

(8) You have not really responded sufficiently to “Were data dropouts documented, or 

could there be dynamical reason that the NIC are in poorer agreement offshore? The 

HF Radar data should include quality flags to identify missing or low quality data.”. 

The question needs to be addressed - did you use the quality flags? You have responded 

with information about coverage, but what does this mean? Why was there low 

coverage? Or if you are simply downloading someone else’s data, what do the quality 

flags mean and how did you use them? Are there data dropouts? Are there dynamical 

reasons for poor agreement? This needs discussion in the paper, beyond the sentence 

you added. 

Response: 

Thanks for the comment. We are sorry for the insufficient explanation about the quality 

flag of the data. We use ‘coverage’ as a flag to represent the quality of the HF Radar data. 

HF Radar measures the radial component of ocean surface currents using the Doppler 

Effect. The surface current vectors are determined by combining overlapping radials from 

different radars in the observational network based on an optimal interpolation method 

(Roarty et al., 2010; Zhang et al., 2017). Therefore, the ‘coverage’ of the radars indicates 

how many overlapping radials from different radars are combined. It is thus closely related 

to the accuracy of data at a fixed point. Previous studies reported that the data are quite 

reliable when the ‘coverage’ was larger than 90%. When compared with ADCP, the RMS 
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difference of HF Radar is only within 8 cm/s under such ‘coverage’ (Roarty et al., 2010; 

Kohut et al. 2012; Roarty et al. 2020). 

In this study, we carefully checked the data quality. All of the data within the shelf 

break are well qualified since the ‘coverage’ is larger than 90%. However, the data outside 

the shelf break only has a coverage of 60%-90%. In fact, we use all of the data as they are, 

however, we must remind that the data outside the shelf break should be viewed with 

caution. In particular, a possible poor agreement between simulated and observed NICs at 

Stations A6-E6 does not necessarily mean a low accuracy of the computational results. The 

description is added in the revised manuscript [P10, L221-236; P18, L395-397]. 

 

(9) Thank you for adding the extra figure showing the lines. However you have not added 

anything to the paper in response to “Is the 75m D3 location the beginning of the shelf-

break front, a mesoscale feature impinging on the shelf, or simply too far from the main 

track?”. Please add some sentences to address this. 

Response: 

Thanks for the comment. In section D, NICs were quite weak from the shore to D3 due 

to the destruction of stratification in nearshore regions. However, the stratification outside 

D3 was relatively well maintained due to the thicker mixed layer in these regions and the 

farther distance from the main hurricane track, as the reviewer commented. We have added 

the description into the revised manuscript. [P20, L434-436]. 
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