
 

Reply to Prof. John Fenton 
Reply First of all we would like to thank Professor John Fenton for his thorough review and 
appreciative words and for the several comments and references that will help us to improve 
the paper. 
 

General comments 
Reviewer 
It has been around for a while, and the authors really should refer to Herschy (1985, Chapter 
8), who calls it the Stage-Fall-Discharge method. 
 
Authors 
We will certainly make a reference to the work of Herschy as requested by the reviewer, but 
we would like to point out that the Herschy Stage-Fall-Discharge method is rather empirical 
and hardly comparable to the one proposed in our manuscript. The Herschy approach 
assumes that  
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one can only obtain: 
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Which implies that the relation between Q  and rQ is a more complex function of η , rη  as well 
as of Δη  and rΔη  and reasonable results can only be obtained when the ratio 
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tends to 1. 
 
Reviewer 
For my own taste the article was a little bit unscientific. The variety of methods were 
presented with not much explanation or scientific justification, and I felt that I had not been 
given much insight into them. Maybe that is my problem. Having said that, I am sure that the 
method they advocate, the Stage-Fall-Discharge method really is much better than any of the 
others they tested. 
 
Authors 
We can only agree with the reviewer when he says that “the variety of methods were 
presented with not much explanation or scientific justification”; however we were confronted 
with a choice of adding the derivations of the various formulae or to refer the reader to the 
original papers. We chose this second approach because even adding short explanations to 
each formula (10 formulae plus the two newly proposed) would require lengthening the 
paper, making it less focussed to the basic aim of comparing all these methods, which are 
already available and well documented in the literature. That’s why we referred the reader to 
the original works, most of which are also freely available online for a detailed description 
and derivation. Please note that we also made an effort, for the sake of clarity, to maintain as 



 

much as possible the same symbols in the different equations, by slightly modifying the 
original ones. 
 
Reviewer 
I think that the method that the authors suggest could be placed on a stronger and simpler 
theoretical 
footing. For example consider the momentum equation in the form 
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where this follows the notation of Fenton & Keller (2001, equation B.7). In Appendix B.2 of 
that report it is shown that almost all terms of the equation are of the order of the square of 
the Froude number 

2 2 3F Q B gA= leaving only two terms and giving the equation 

Q K
x
η∂

= −
∂

     (F&K, Eqn 2.4) 

where the only approximation made is that 2 1F << . Now consider equation (23) of the paper 
under review. If the dynamic terms are ignored, it is clearly an approximation to equation 
(F&K, Eqn 2.4). It seems that there might be some room for simplification in the authors’ 
approach to the problem. In particular, it is inconsistent to include terms like the dynamic 
terms in β , when terms of similar magnitude have already been omitted. A legitimate 
approximation to (F&K, Eqn 2.4) is something like 
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Of course this does not require iteration. This would make the paper easier to read and 
understand, which are both desirable virtues. Complication is not.  
 
 
Authors 
We fully agree with the reviewer that complication is not desirable and we thought that 
directly starting from the basic momentum conservation equation written as in equation (18a) 
was the simplest way of deriving the approach in finite difference terms.  
Let us first show that our starting equation (18a)  
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fully corresponds to equation (1) given in the review. 
Equation (18a) can be initially expanded as 
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and further expanding the derivatives: 
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after rearranging the terms and substituting for 
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from the continuity of mass equation with null lateral inflow or outflow, one finally obtains: 
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It is not difficult to show that equation (1) is identical to the obtained one when the  average 
flow slope is defined as: 
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Therefore, the two equations are the same, but there is a reason why we did not approach 
the problem as suggested by the reviewer, namely by starting from and simplifying equation 
(1). This is due to the findings described in a recent paper by Gasiorowski and Szymkiewicz, 
(2007), where these authors show that due to the nonlinearity of the terms under the spatial 
derivative, while the direct integration of the momentum conservation (corresponding to 
equation (18a) of our manuscript) leads to a conservative scheme, its expansion does not. 
We would finally make the reviewer aware that, with respect to β  we did not disregard some 
other term:  equation (23) of our manuscript includes all the terms. We essentially showed 
the results of equation (21) only because the two equations lead to practically identical 
results.  
 
Reviewer 
There is one method they did not test, although it is in the paper they referred to (Fenton 
1999), and is a more sophisticated version is presented where a differential equation for the 
discharge is obtained. 
Although Fenton found that it gave very little better results then an explicit approximation for 
the one example he presented, it should probably be tested in a paper that purports to 
examine all. 
 
 
 
 
Authors 
We agree. We did not test it because the expression involves higher order time derivatives 
and we thought that these derivatives could lead to a higher degree of instability. 
Nonetheless, we will certainly take into account the expression in the revised manuscript. 
 
 
Reviewer 
Having said that, I think the authors are in a position to come up with a method that might 
solve most of the problems. Rather than considering the presence of the time derivative a 
problem, I think they should turn it to their advantage. That is, turn equation (1) into an 
ordinary differential equation and solve it: 
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Now, there is no essential analytical approximation being made. All the dynamic terms are 
included, and they are calculating the spatial derivative accurately, which otherwise is the 
only real problem. All terms on the right side are either able to be calculated, ( )( )B tη for 

example, or are part of the problem, namely ( )Q t . I think this could work quite well. 
 



 

Authors 
We might, for the interest of the reviewer,  test the results produced by equation (2), but we 
would not want to officially commit ourselves, since this alternative idea still starts from an 
expanded momentum equation, with the limitations in the conservation of momentum 
expressed above. The approach might probably work if the integration in time was made in 
terms of the volume stored in the reach (as in Muskingum) rather than in terms of discharge. 
In any case equation (23) of our manuscript includes all the terms with the only reasonable 
approximation that within the reach the variation of discharge is not significant (which is 
exactly the same approximation of the reviewer’s equation (2)). 
 
 
Reviewer 
I think the authors have not considered the problem of calibration of the ( )K η  as well as they 
might. 
 
Authors 
We dealt with the calibration problem in a previous paper, but we take the point and we will 
include the callibration issue as well. 
 
 
 
Cited Literature 
D. Gasiorowski and R. Szymkiewicz, (2007). Mass and momentum conservation in the 
simplified flood routing models, Journal of Hydrology, 346, 51– 58 
 
 

 

 

Specific comments: 

• “"Chow (1959)" – please include a page number. I think it should be compulsory for all 

book references in all papers to come with specific locations included. I can’t believe that 

we don’t all do it”. We will include the page number in the reference, although it is not 

required in HESS guidelines for manuscript preparation. 

• “DyRaC – I HATED the name. It is ugly and it is not necessary. Call it anything, like 

Stage-Fall- Discharge or something, but please not a name that means nothing. And, I 

will point out, the very characteristic of the authors’ method and equation (F&K, Eqn 2.4) 

here is that it is not dynamic -it is based on an approximation where dynamic effects have 

been neglected.” We would like to remind the reviewer that equation (23) incorporates all 

the terms of the momentum equation, including the dynamic ones. We understand that 

someone may dislike it but we still think that the given name is appropriate. 



 

• “I don’t like the use of z for the free surface. I think of it as an independent variable. 

Maybe η, ζ...”  Given that the approach is mainly oriented to practical applications, we 

think that the symbols must be the ones that are more commonly used by practitioners 

rather than scientists. It is in fact a common practice in hydraulic modelling and in 

particular in practical hydraulic applications to use y  as the water depth, while 

0z y z= + represents the free surface water level above a horizontal datum, and 0z  the 

cross section lowest point, still referred to the same horizontal datum.  

• “Reference to (21) - equation number seems wrong.” We will correct this error. 

• “Reference to Eq. (14) – it was presented without much explanation.” Agreed. We will 

improve the explanation 

• “Eq. (23) was always used instead of Eq. (25) The incorrect equation numbering is 

frustrating.” We will correct this error. 

• “Also, I really do not like the style, favoured by the ASCE, of using "Eq. (123)" – writing it 

as a sentence to read is much nicer: "equation (123)".” We just followed HESS guidelines 

for manuscript preparation. 

• “What hasn’t been explained or tested is how roughness would be estimated.”  As written 

in the general comments replies, we will add the description of an operational procedure 

for estimating the roughness coefficient. 

• “Is equation (25) not just a complicated way of calculating the mean?” The main scope of 

this paper is to show that the final resulting equation can be installed in a microprocessor. 

We have discussed this issue with a company producing instrumentation. As a matter 

of fact, equation (25) is nothing else than a recursive computation of the mean; 

the use of this version allows estimation of the mean on a microprocessor only 

using the previous mean and the new observation, without the need of keeping 

track in memory of all the previous observations.  

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


