
The authors are thankful for the Reviewer’s comments and suggestions to improve the 

manuscript. Significant parts of the manuscript have been modified and extended to address the 

main concerns, in particular the novelty of the proposed analysis and how it fits within and 

distinguishes from existing literature on similar subjects. 

We have structured the response to Reviewer 1 in two parts:  

A) addressing the main concerns and implementation of the Reviewer 1 suggestions for 

improvement; 

B) our response to the line-by-line comments of Reviewer 1 

 

Response to Reviewer 1. 

A) Major modifications 

The reviewer states: 

" I do not think the manuscript, at present, contributes any new ideas to the subject. The 

manuscript is missing references to many key authors and papers on the subject, some 

notable exceptions include (Garcia et al., 1996; Schmeeckle & Nelson 2003; Diplas et al., 

2008; Valyrakis et al., 2013; Keylock et al., 2014); for initiation of motion; Shugar et al., 

(2010) for suspended sediment and wavelets; and (Falco 1991; Adrian 2007) for the structure 

of wall bounded flows, burst and sweeps and coherent flow structures. The lack background 

knowledge of the subject is demonstrated when reading the discussion section, which does 

not do a good job in bringing the results into the wider context of the subject." 

After a careful review of the suggested literature, the manuscript has been modified to account 

for the missing references and place our work within a wider context, explicitly stating the 

differences between our analyses and previous ones, and why we believe this manuscript brings 

a new approach to the subject.  

We have added additional paragraphs in the Introduction [page 4, line 20 and page 5, line 7] 

The Discussion section has also been modified to address the reviewer remarks (page 13, line 

2. 

Reviewer suggestions for improvement, including all clarifications and modifications to the 

original manuscript are addressed below. 

A1. For the manuscript to progress any further, the authors need to make an attempt to 

quantify the effect of turbulent bursting on the initiation of sediment suspension. At present 

the manuscript only calls into question the use of a critical shear velocity, which was 

originally done by (Grass 1970) (if not earlier) and an attempt should be made to define an 

adjustment to or alternative to using a single value for the critical shear velocity, or even for 

using it. A positive outcome, or an indication of where future research should lead, would 

make the manuscript much stronger, such as the cited paper (Tinoco & Coco 2016).  

The aim of the paper, rather than developing a better transport equation was to highlight the 

importance of instantaneous events on sediment re-suspension, that were not considered when 

using the classical shields diagram approach that uses a mean velocity concept. While Grass 

(1970), Lavelle and Mofgeld (1987) and other comprehensive surveys discussed by Miller et 

al. (1977), Buffington and Montgomery (1997), Paphitis (2001), and, Dey and Papanicolaou 

(2008) pointed out that turbulence rather than mean shear stress has direct contributions to 



sediment motion. We compliment these studies by using advanced instrumentation and high 

resolution laboratory data to document turbulence (‘bursting’) events and their relationship to 

sediment resuspension.  As currently the turbulence events cannot be predicted it was not 

possible to develop a predictive framework from the experimental data. 

 

A2. The introduction needs to be re-written, with the last paragraph, which contains much 

of the importance of the research integrated into the first paragraph. The fundamental 

physics of sediment suspension needs to be detailed, ideally with the governing equations, so 

a description of the physical processes operating and under investigation can be described 

and mapped onto the experimental methods. A paper about critical shear velocity really 

should contain the equations used to calculate the critical shear velocity. 

The introduction has been rewritten, including a theoretical framework for particles in 

resuspension to facilitate understanding of the analysis, and calculation of critical shear stress 

has been added (modified paragraph at page 1, line 25). 

 

A3. At present the discussion is very weak and does not develop upon the results other than 

qualitative explanations. The discussion needs to bring in the wider literature so the 

implications of the results are clearer. As a general comment, throughout the discussion, 

vague and qualitative terms like “Considerably”, “reasonably”, and “close to” need to be 

replaced with quantitative values and specific reference to the results of the work. It is my 

opinion that the manuscript cannot progress further unless this section has been re-worked. 

All qualitative assertions have been replaced by quantitative references to our data (page 13, 

line 2). 

 

A4. What is the difference (if any) between sediment suspension and re-suspension? 

For this manuscript we use the term ‘resuspension’ for particles which were initially on the bed 

and at some point lifted from the bed into the water column, rather than particles permanently 

in suspension (washload). 

“ejections are associated with entrainment of sediment particles into water column, while 

sweeps are effective at transporting bedload (Cao, 1997; Dyer and Soulsby, 1988; 

Heathershaw, 1979; Keylock, 2007; Soulsby, 1983; Yuan et al., 2009) in Kassem et al., 2015”  

*Kassem, H., Thompson, C. E. L., Amos, C. L. and Townend, I. H.: Wave-induced coherent 

turbulence structures and sediment resuspension in the nearshore of a prototype-scale sandy 

barrier beach. Continental Shelf Research, 109, 78-94, 2015. 

 

A5. As the authors are using a critical shear velocity which was measured with the 

instruments that are used in the present study. So, why does the measured critical shear 

velocity of the sediment seem such a bad predictor of sediment suspension? The authors need 

to define in this manuscript exactly how their value of critical shear velocity was produced 

because at present this does not make any sense, other than their measured critical shear 

velocity is wrong. 



This manuscript reports on an investigation on the validity of using the mean critical shear 

velocity of sediment to define initiation of sediment transport. 

Now the question is if we have ‘measured’ critical velocity (u̅cr measured = 0.163 m/s) then we 

should not see any sediment resuspension in our BMCV time series. But it is still evidencing 

resuspension. It should be highlighted that the ‘measured’ critical velocity is a mean value (see 

figure below) and we demonstrate that sediment resuspension can occur below this mean value. 

To answer that, we can look into the Tinoco and Coco (2013) paper where it says:  

………………The determination of thresholds from experimental data can be a topic of 

discussion by itself. In our case, the thresholds were determined by finding the velocity at which 

the instrument starts recording concentrations higher than the background levels. The predicted 

values (Table 4) are considerably higher than the ones observed during the experiments, not 

only in the populated cases, where the cylinders clearly enhance sediment resuspension, but 

also in the smooth sand bed case, which can be explained either by irregularities in the flat 

initial conditions of the sand bed, or by the effect of the intrusive instrumentation deployed 

(steel rods protruding through the sand to hold ADVs and OBSs). The height of the 

measurements (5 cm above the bed) must also be considered, since the physical dimensions of 

the instruments prevent us from getting closer to the bed, where material could be already in 

suspension at lower elevations before the OBSs are able to record it……………… 

So, the threshold was considered when OBS started recording the mean concentration higher 

than the mean background. That means critical velocity was taken as the point of shifting the 

‘mean’ concentration from one point to the higher point. Please look at the following sketch for 

better clarification: 

  

As the change is in the mean, the fluctuating part was ignored in the ‘measured critical velocity’. 

This is why in our BMCV condition we still found the sediments to resuspended which are 

related to those fluctuations. From the Tinoco & Coco 2013, 2016 experiments, a critical 

resuspension velocity was found as the nearbed (5 cm above the bed) mean velocity at which a 

turbidity sensor (optical backscatter sensor, also located at 5 cm above the bed) started 

measuring an increase with respect to the background concentration. 

Therefore, the aim of this paper is to highlight that all our methods of measuring/ calculating 

the critical velocity is overlooking that the sediment transport process is an event based system 

where the averaging approach does not hold. Future transport equations should consider the 

fluctuations rather the mean. 

 



B) Line by line comments: 

B1. Page 1 Line 13: Is the manuscript about incipient motion or suspension? 

As mentioned in comment number (A4) above, this manuscript is not about ‘particles 

permanently in suspension (washload)’ instead it is about the particles which are initially laying 

on the bed and at some point, lifted from the bed into the water column which we defined as 

‘resuspension’. However, we fully agree with the reviewer that it has created some confusion 

in the paper. Therefore, we rewrote the sentence at page 1, line 13. Now reads: 

“…………… to examine the role of turbulence on sediment resuspension” 

 

B2. Page 1 Line 30: lower than what? Equations would be useful here and help define form 

and viscous drag  

B3. Page 2 Line 1: define the Reynolds number, and particle Reynolds number with the 

equations and directly relate to page 1 line 30  

We fully agree with the reviewer that relevant equations are helpful here to define form drag, 

viscous drag, Reynolds number and particle Reynolds number. Therefore, we revised, and 

directly related the page 1 line 30 and page 2 line 1. Now reads: 

“At velocities lower than the threshold, shear stress represented the viscous drag imparted by 

the moving fluid to the bed particles whereas at velocities higher than the critical, it was related 

to the pressure differential between the upstream and downstream sides of the particle. Shields 

also defined the non-dimensional critical shear stress, 𝜃𝑐𝑟, as a function of the boundary 

Reynolds number, 𝑅𝑒𝑝, defined as: 

 

𝜃𝑐𝑟 = 𝜏𝑜/(𝜌𝑠 − 𝜌)𝑔𝑑𝑠        (1) 

𝑅𝑒𝑝 = 𝑢∗𝑑𝑠/ υ         (2) 

 

where, 𝜏𝑜is the critical bottom shear velocity, 𝜌𝑠 and 𝜌 are the sediment and fluid densities, g 

is the acceleration due to gravity, 𝑑𝑠 is the particle diameter, 𝑢∗ = √𝜏𝑜/ 𝜌  is the critical shear 

velocity and υ is the kinematic viscosity of the fluid.” 

 

B4. Page 2 line 3: It might be obvious, but state which critical value  

We agree with reviewer’s concern here and revised it at page 2, line 13. Now reads: 

“Such criterion (commonly used via a Shields diagram, e.g., Kennedy, 1995; Buffington, 1999, 

Paphitis, 2001) states that sediment is entrained once bed shear stress exceeds the Shields mean 

critical value.” 

B5. Page 2 Line 5: Where does the limited applicability come from? This is a very important 

point and needs to be explained properly, in fact the next sentence contradicts this.  



We fully agree with reviewer that the stated sentence highlighting previous studies with limited 

applicability was explained inappropriately. Moreover it contradicted the next sentence. As this 

statement is very important therefore, we carefully addressed it at page 2, line 15. Now reads: 

“The impact of turbulence, however, was traditionally represented only by a mean quantity such 

as Reynolds shear stress (e.g. widely used bedload and suspended load formulations presented 

in van Rijn, 2013). Further attempts to characterise sediment entrainment advocated that it 

solely depended on fluid lifting force, with near bed sediment being entrained due to 

instantaneous near bed vertical velocity (Einstein, 1950; Velikanov, 1955; Yalin, 1963; Ling, 

1995). In contrast, Bagnold (1956) hypothesised that particles remain in suspension as long as 

the turbulent eddies have dominant vertical velocity components, which would scale with the 

flow shear velocity, that exceed the particle settling velocity. It implies that to establish a 

dynamic equilibrium of sediment exchange, the flow must continuously pick up the sediment 

at the same rate with an upward velocity equalling terminal fall velocity.” 

 

B6. Page 2 Line 10: You’ve half made the point, this needs detail. What did Dey, 2011 do? 

How does your work follow on from those advances?  

B7. Page 2 Line 11 to 20: you need to think about what point you are trying to make with this 

paragraph and how does it fit in with the rest of the introduction. This is background info 

that should come before you talk about more recent developments.  

We agree with the reviewer’s comments here, merged and rewrote the paragraphs. Please read 

at page 2, line 24. 

 

B8. Page 4 line 19: how need to show where the measured value of critical suspension 

velocity sits on the shield curve. What are the Rouse number for the experiments? I estimate 

ACV = 3.05 and BCV to be 6.36 using a fall velocity calculated from (Ferguson & Church 

2004). How are you defining suspension? It looks like you’re measuring the initiation of 

motion rather than suspension here?  

We agree with the reviewer that the lack of providing a clear definition created the confusion 

in the manuscript. However, after carefully revising the paper as stated above in the section 

(A4), this paper is related to sediment resuspension rather suspension or incipient motion. 

Therefore, the concern of the Rouse number is beyond the scope of this paper. Anyway, the 

values have been calculated and included for the sake of completeness, as seen in page 6, line 

12. Now reads: 

“Data from the near-bed ADV 1 is presented in this manuscript where the mean flow speeds, 

ū, varied from 0.087 to 0.256 m/s, covering a range of boundary Reynolds number, Rep={342-

1004}; flow Reynolds number,  ReD=(ūD/υ)={1.4×104-4.1×104} and Rouse number, P= 

𝑤𝑠/𝑘𝑢∗= {2.89-8.14} where u∗ was calculated using the bed shear stress computed with Eq.4 

at z=5 cm, ū was mean velocity, 𝑘𝑠 was the von Kármán constant (assuming as 0.41) and 𝑤𝑠 

was particle fall velocity calculated from Dietrich (1982).” 

B9. Page 7-8, the paragraph on wavelets is full of incredibly vague terms and needs a 

complete re-write. Qualifiers such as: “Fast, slow, large, small gradually, sporadically, 

longer, shorter, weakening” needs removing. Make the results quantifiable and cite the 

figures and the data. The lists of identified events is somewhat useful and is a good attempt 



at quantification but it is not easy to use as a reader. Maybe a table of the data, with sweep 

and ejections in adjacent columns could be easier to read? Maybe colour the table cells by 

the value of the cell to make it easier to see the relationships.  

We agree with the review’s concern and completely revised the paragraph related to wavelets 

removing vague terms. Please read at page 11, line 20 and Table 2. 

 

B10. Page 7 Line 19: the sentence starting here doesn’t make sense.  

We agree with reviewer and removed the sentence. 

 

B11. Page 7 Line 24: multiscale and fine scale, large scale. These are very qualitative 

measurements!  

We agree with the reviewer, included quantitative measurements. Please read at page 11, line 

26. 

 

B12. Page 7 Line 26: “highly energy turbulent events” what do you mean by this? How high 

is high?  

We agree with the reviewer, corrected it at page 11, line 31. Now reads: 

“…….high period (warmer colour >0.5s) associated with the mean flow properties for both 

momentum flux and sediment flux.” 

 

B13. Page 7 Line 28: “dominant direction of flow near the bed” is that direction u, v or w? 

Very vague  

We agree with the reviewer, corrected it. Please read at page 12, line 3. Now reads: 

“…..in the dominant streamwise-vertical plane of the flow near the bed,…..” 

 

B14. Page 8 Line 7: “common features were noticed”. . . no! cite the figures, maybe identify 

these common features on the figures. 

We agree with the reviewer and revised this section with the inclusion of a new table. Please 

read at page 12, line 15 and Table 2. 


