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1. Initial works (before Hilmar Messal’s arriving). 

Building Finite Element mesh (network) based on obtained Channel-Foreshore data based on 
Hilmar Messal’s orography data 
 
1.1. For River2D System 
 
A) Preparation bed scatter points files including boundary of the simulation area, bed feature 

break lines and roughness data for “Orographie_longit-slope-025_lateral-horiz” case - 
Oro_ls025_lat_horiz.BED file. 

Bed elevation of modeling area 

    
Downstream boundary area  

 
Upper boundary region 

 
B) Building of finite element mesh based on bathymetry from Oro_ls025_lat_horiz.BED file 

taking into account channel-foreshore features and R2D requirements (only triangle 
elements with linear shape functions and appropriate quality parameters fulfilled). 

 
Mesh of FE for River2D - total number of nodes: 52847, total numbers of elements: 98488. 

This is the contents of Oro_ls025_lat_horiz_b.msh file. 

 
Part of FEM near downstream end 

 
FEM near longitudinal boundary 

 
FEM in channel-foreshore transition 
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C) Preparation bed scatter points files including boundary of the simulation area, bed feature 
break lines and roughness data for “Orographie_longit-slope-025_lateral-uphill” case - 
Oro_ls025_lat_uphill.BED file. 

 

Bed elevation of modeling area 

 

  
Downstream boundary area  

 
Upper boundary region 

 
D) Building of finite element mesh based on bathymetry from Oro_ls025_lat_uphill.BED 

file. The horizontal structure of the FEM is the same like in the 
Oro_ls025_lat_horiz_b.msh case. Only spatial interpolation of vertical coordinates at each 
network’s node was required based on bathymetric data for the “uphill” case. 

 

1.2. R2D trial simulation of steady flow 

 

For the trial run one need to create the initial CDG file by copying the 

Oro_ls025_lat_horizontal/uphill.BED file and adding the following data items: 

• Definition of upper and lower boundary strings 

• Boundary conditions for both strings 

• Starting water level fulfilled the upper boundary bathymetry 

• Numerical parameters for transient process of achieving steady flow solution (total 

time, min and max time step, accuracy criterion) 

• Physical parameters (Eddy viscosity, ground water storativity and transnissivity) 

• The way of Jacobian matrix treatment 

After defining all necessary parameters the initial run of River2D simulation has been carried 

out successfully although its results due to wrong input discharge assumed would serve only 

as indicators for further simulations.  
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1.3. For SMS (Surface Water Modeling System) 

SMS system is based upon triangle and quadrilateral finite elements with quadratic shape 
functions (each triangle has 6 nodes and each quadrilateral has 8 nodes). The based 
bathymetrical data was the same as for River2D but the process of building a successful 
simulation model is more complicated and it appeared to be much more complicated. 

Bed material zones (for roughness data)  

Bed elevation (horizontal foreshore case) 

 
FEM discretisation 

 

 

 
Size of FEM 

Lower part of FEM   Upper part of FEM   

 
Parameters of 
mesh quality 
checking and 
improvement 

 Quality check of FEM 

 
Initial run of HD module in the frame of SMS has been finished with lack of convergence. 

The FEM should still be improved but there are some limitations and obstacles, among other 

such phenomena like Stack Overflow, limitation of RMA2 and hard lock failure 
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1.4. For 1-D RiNFlow model  
The modeling system has been made by R. Ewertowski for simulation steady and unsteady 
flow in river and channel networks based on 1-D Saint-Venant equations. Here it has been 
applied for Hilmar Messal’s orographies for test purpose. 

 
Bathymetry and topology – one river branch of 22 km and bed slope of 0.25 ‰. Total number of cross-sections: 
150 

Cross-sections: foreshore horizontal case Cross-sections: foreshore uphill case 

 
Results of RiNFlow for both orographies cases are presented in the Point 2 of this document. 
 
 
1.5. For 1-D HEC-RAS system 
Simulation steady and unsteady flow in river and channel networks based on 1-D modeling 
system o HEC-RAS. Here it has been applied for Hilmar Messal’s orographies for test 
purpose. 
 

 
Simulation Plan in the HEC-RAS environment – one river branch of total length 22 km with 
bed slope of 0.25 ‰ and 220 cross-sections. The same plan has been created for both cases of 
orographies. 
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Cross-section definition and water-level result of HEC-RAS calculation In „horizontal” case 

 
Cross-section definition and water-level result of HEC-RAS calculation In „uphill” case 
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2. Solution Analyses 
 
2.1. River2D simulation for foreshore lateral case 

 
 

 
Roughness parameter: effective roughness height ks

   

Composed picture of River2D solution for steady peak flow for Oro_ls025_lat_horiz_b.msh. 

It displays graphically the solutions contained in the Oro_ls025_lat_horiz_finsol_v0_93.CDG 

file: water level, depth, velocity magnitude, qx and qy discharge components.  
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Velocity field near lower boundary 

 
Velocity field near upper boundary 

 
Through selecting appropriate string of nodes it is possible in the River2D modeling system to 
obtain longitudinal profiles along channel axis. Those results have been exported to EXCEL 
and composed with results of 1-D models. 

Depth, bed elev. and water surface elev. along longitudal channel axis
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vel_mag and Froude number along longitudal channel axis
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Longitudinal profiles of Zs, depth, bed (upper) and velocity and Fr (lower graph) 
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Using similar method it appeared to possible to get cross-sectional profiles of obtained results. 

Results along two cross-sections: for x=100m and for x=20000 m have been presented here 

on each picture (horizontal foreshore case): 

Depth, bed elev. and water surface elev. accross channel and foreshore
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Bed level, water depth, water surface elevation along cross-sections at x=100m and x=20 km 

 
vel_mag, Froude number and roughness ks accross channel and foreshore
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Flow velocity, Fr number and ks value along cross-sections at x=100m and x=20000 m 
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2.2. River2D simulation for foreshore uphill case 
 
Distribution of roughness coefficient ks is the same like for foreshore horizontal case. 

 

 
Roughness parameter: effective roughness height ks

   

Composed picture of River2D solution for steady peak flow for Oro_ls025_lat_uphill_b.msh. 

It displays graphically solutions contained in the Oro_ls025_lat_uphill_finsol_v0_90.CDG 

file: water level, depth, velocity magnitude, qx and qy discharge components.   
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Velocity field near lower boundary 

 
Velocity field near upper boundary 

 
Similarly like in “horizontal” case, one can obtain from River2D solution longitudinal profiles 
along channel axis. Those results have been exported to EXCEL and composed with results of 
1-D models. 

Depth, bed elev. and water surface elev. along longitudal channel axis
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vel_mag and Froude number along longitudal channel axis
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Longitudinal profiles of Zs, depth, bed (upper) and velocity and Fr (lower graph) 
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Similar to previous case one can obtain also cross-sectional profiles of obtained results. 

Results along two cross-sections: for x=100m and for x=20000 m have been presented here 

on each picture (uphill foreshore case): 

Depth, bed elev. and water surface elev. accross channel and foreshore
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Bed level, water depth, water surface elevation along cross-sections at x=100m and x=20 km 
 

vel_mag, Froude number and roughness ks accross channel and foreshore
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Flow velocity, Fr number and ks value along cross-sections at x=100m and x=20000 m 
 
 

 12



<<
  /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


