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ABSTRACT

This document includes tutorials describing the possibilities of the RVR Meander Graphical User Interface
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Detailed description of each one is provided on the User’s Manual.

RVR Meander fSeta is in the public domain and is freely distributable. The authors and above organizations
assume no responsibility or liability for the use or applicability of this program, nor are they obligated to provide
technical support.

Author Affiliations:

1 Graduate Research Assistant, Dept. of Civil and Environmental Engineering, University of Illinois at Urbana-
Champaign, Urbana, IL, 61801. E-mail: fernan25@illinois.edu

2 Graduate Research Assistant, Dept. of Civil and Environmental Engineering, University of Illinois at Urbana-
Champaign, Urbana, IL, 61801. E-mail: dmotta2 @illinois.edu

3 Assistant Professor, Dept. of Civil and Environmental Engineering, University of Pittsburgh, Pittsburgh, PA,
15260. E-mail: jabad@pitt.edu

4 Research Hydraulic Engineer, US Department of Agriculture, Agricultural Research Service, National
Sedimentation Laboratory, Oxford, MS, 38655. E-mail:eddy.langendoen@ars.usda.gov

5 Resident Programmer, Dept. of Civil and Environmental Engineering, University of Illinois at Urbana-
Champaign, Urbana, IL, 61801. E-mail: noberg@illinois.edu

6 Chester and Helen Siess Professor, Dept. of Civil and Environmental Engineering, University of Illinois at
Urbana-Champaign. 205 N. Mathews Av., Urbana, IL, 61801.E-mail: mhgarcia@illinois.edu

August 29,2011 ii



I 591 oY 11 U 0 (o ) o U0 1

2. Installing the RVR Meander Graphical USer INTEIface ......ueeresessssssssssssssssssssssssssssssssssssssssssssssssssssssssesssas 1
3. Adding the RVR Meander ToOoIDar INt0 ATCMAP ...ocreeermeesesesseessesssessssesssssssssssssssssssssssssssssssesssssssssssssassssssssessssssssssssess 2
4. Tutorial 1: Mackinaw River, IL USA; Using The Migration Coefficient Empirical Approach .......ccoeneeenneens 3
4.1. 00T LT T ) o P 3
4.2. Creating the Shapefiles (.Shp) From TexXt FIles ((LXL) .uermrereeseesssessssesssesssseessssesssssesssssssssessssssssssesssanes 3
4.3. Open The RVR Meander Graphical User Interface (RVR-GUI).....ccouunenmernmernmenmesnmesesssssssssssssssssssssssssens 4
4.4, Importing The Configuration File...... s ssssssssssssssssssssssssssssssssssanes 5
4.5. Selecting The Shapefiles For The Run And The Output FOlAer ......eeeeeesesssessssesssssessssesssssssneens 6
4.6. RUDN SIMUIBEION cotttiririirisiirsisssssssssssss s s s bbb bbb 7
4.7. Creating And Visualizing 1D OUtPUL IN ATFCMaAD ... ceeeeereeseermeesesesseessseessessssessssessssssssssssssssesssssssessssssssessssessseens 8
4.7.1. Creating The 1D OULPUL SHAPELILE ...ceueeeeeeereeeseeereeesseeesseess s sesss s sss s sssse s s ss s s s s ssesssasas 8
4.7.2. Customizing The Visualization Of The 1D Output Shapefile......eeireenseeeneeeeesseessesessesersseesss 9

4.8. Creating And Visualizing 2D Output IN AFCMaP.....ermesssrssessesssssssssssssssssssssssssssssssssssssssssssssssssssssssas 11
4.8.1. Creating The 2D OUtPUL SHAPETILES ... sessr e senas 11
4.8.2. Creating A TIN To Visualize Specific 2D Output Parameters........eeemeesesseesssesssesssssssssssssssssseens 15

4.8.3. Customizong The Visualization Of The TIN Created For The 5 Years Iteration And The Parameter
“TAU” 17

5. Tutorial 2: Mackinaw River, IL USA; Using The Physically-Based ApProach .......eeeneenseesseesseessssennns 18
5.1. 0Ll Ta L (o T ) o 1T 18
5.2. Setting Up And Running A Simulation With The Physically-Based Approach .......eneeene. 19

6. Tutorial 3: Mackinaw River, IL USA; Using The Physically-Based Approach And Floodplain Heterogeneity
19

6.1. 501 i Yo 10 Lot o) s TP 19

6.2. Setting Up and Running A Simulation With The Physically-Based Approach And Floodplain
L3 (1= 0 o= 4 =31 PPN 20

6.3. Visualizing Floodplain Properties In ATCMAD ... mesessssssssssssssssssssssssssssssssssssssssssssssssssssssssseses 21

August 29,2011 iii



7. Example Of Post-Processed Output Using ArcMap’s Capabilities......coeeuereumeessmeessmsesssessssssesssssesssessssssssssseees

A1l. Appendix 1: Description Of The Parameters In The Output Files

August 29,2011

iv



Figure 1. RVR-GUI SELUD ICOM. cuuiiiririisississssssssss s ssssssssssss s bbb s 1

Figure 2. RVR-GUI Installation Wizard: WelCOME SCIEEN. .....ouerrermressessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssas 1
Figure 3. RVR-GUI Installation Wizard: Installation FOIAET. ... ceeeseeesseeseesssesssesssesssssessessssssssssssssssssssssssesssssens 1
Figure 4. RVR-GUI Installation Wizard: Confirm INStallation. ... eeeeeeessessseesseesssesssssessssssesssesssssesssssessssssssssnes 1
Figure 5. RVR-GUI Installation Wizard: SEtUP PrOGTESS. ...oeeeeeeseeseesseesseessesssessssesssesssessssssssssssssssssssssessssssssessssessseens 1
Figure 6.. RVR-GUI Installation Wizard: Installation COMPIELe. .......ceeeeeeerneeemseessneessssssssessssssssssssssssssssesssssesssssesssns 1
Figure 7. Loading the RVR Meander toolbar into ArcMap using the Customize Window........crmessersssesesenns 2

Figure 8. Browse to installation folder and select the file with the “.tlb” extension (left). Added Objects dialog
will be shown on screen(center) and the RVR Meander Toolbar will be visible on the Customize window

(TEEIE). cevureeeueeessreeeseeeesseeessseses e es s s e s sRs R8RSR R8RS 8288 LR 8RR R 8RR RS R R 2
Figure 9. RVR Meander Toolbar with “Image and Text” (top) and with “Image Only” (bottom).......cccouueermeeenreeenns 2
Figure 10. Create shapefile from a teXt file. ... ssrsesenes 3

Figure 11. Select either the river or the valley centerline to input. Currently only one file at a time is

YUl 0] 0103 1 -1 PP 3
Figure 12. Browse to the folder where the shapefile will be created, give it a name and select Save. .......cccoucenne.. 4
Figure 13. River and valley centerlines displayed in ATCIMAP. .....oucueeeeemeesmesssesssesssesssssssssssssesssssssssssssssssssssessssssssasssssssssess 4
Figure 14. Open RVR-GUI by clicking on the RVR Meander command DUtON. .......o.oceeerreemeeenreemeeenseesseeesseesseesseeseeens 4
FIGUIE T5.RVR-GUL .couieeeeeeeseeeseesseeseeessesseesssessseesssessssesssessssessssesssessssessseesssessssessseessseessessssessseesssessssessseesssessssessseesssessssssssessssesssassssessssesas 5
Figure 16. RVR-GUI File Menu; IMport CONfIGUIAtION. ...c..uceeeeseeesssesssseesssessssessssssssssessssessssssssssssssssssssssesssssesssssesssssssssssesssas 5
Figure 17. Import the Configuration File fOr the FUN. ... sssssssssssssenes 5
Figure 18. RVR-GUI; Layer Definition tab with selected layers. ... 6
Figure 19. Folder Browser Dialog to select where to save the Output files for the current run.........oeeeseeseeens 6
Figure 20. RVR-GUI; Output tab with al the information required in pPlace. ... eeneenmeesseesseeessessssesssssessns 6
Figure 21. RVR-GUI RUN MEMUL. ..ot sesssessssssssssssssssssss s s ss s sss s s s ssss s sssssssssssassnns 7
Figure 22. Log File Watcher before the run (left) during a run (center) and after the run finishes (right)........... 7
Figure 23. Log File N .tXt. fOIMAL. ..ot sss s sss s sssssss s ss s s s s p e 7
Figure 24. Output Files created dUring the TUN. ... ssssssssssssesas 8

August 29,2011 \Y



Figure 25.
Figure 26.
Figure 27.
Figure 28.
Figure 29.
Figure 30.
Figure 31.
Figure 32.
Figure 33.
Figure 34.
Figure 35.
Figure 36.
Figure 37.
Figure 38.
Figure 39.
Figure 40.
Figure 41.
Figure 42.
Figure 43.
Figure 44.
Figure 45.

Figure 46.

(C10) R—

Figure 47.
Figure 48.
Figure 49.
Figure 50.

Figure 51.

Import a 1D Output file of Migrated CENEITINES. .....coceeeeeereerseesseessseessseesssssssssesssssssssssssssssssssesssssesssssesesas 8
1D OULUL USET fOIMLuutuurirreresrrerssesessesesssssssssssssssss s ssss s ssss s ss s R0 8
1D Output eXpanded USET fOITN. ... ss s s s ss s p s enas 9
1D Output - Status bar messages While PrOCESSING. ....oeermreeerseesssessseerseesssssssesssesssssssssssssssssssssssssssssssssans 9
1D output - Migrated Centerlines shapefile added into ArcMap. ......coeeeeenmreneesnseesessseesssesssesssesssssssssesans 9
Select Properties on the Migrated Centerline’s CONTEXt MENU.....c..wuueeeeeeeseeseeseessseessessessssesseesseessssssees 10
Layer PropertieS WINAOW. ... eeeeesrreeseessessseesseessessseesssesssesssssssssesssesssssssssesssessssssssessssssssesssssssssesssesssssssssssssessass 10
Add Values window. Select the ones you want while holding the Ctrl key down. .......cooecnmeeerneeerenennnns 11
1D Output customized VISUALIZAtION. ... ssssssssssssssssssssssssssssssssssssssaseses 11
Opens user form to import 2D OULPUL PATAIMELETS. ...vruereiermeersssessssssssssssssssssssssssssss s sssssssssssssssssssssssaeses 11
2D OULPUL USET fOTTN. coureeueeeseeseesseesssessseesssessssesssessssessssesssassssesssessssasssessssessssesssessssesssessssassssssssassssassssssssessssesssasssssssssssssassans 12
2D Output USET fOTM — EXPANAEA. ... rerurrerreersseeesseesssssessssessssseesssssssssssssssssssssssssssesssssessssssssssssssssesssssesssssesssssesssssesssaseses 12
2D Output USET fOTM — EXPANAEA. ... reeusrerreersseeesseesssssessseesssseesssssssssssssssssssssesssssesssssessssssssssssssssesssssesssssesssssesssssesssaseses 12
2D Output Window completed and ready to create shapefiles. ..., 13
2D Output - Status bar messages While ProCESSING. ......oereerersessseessseessssessssesssssessesssssesssssssssessssesss 13
2D Output shapefile added INtO ATCMAP.....coerererersesssss s sss s sssssssaeses 14
Attribute Table for the 2D Output including all selected parameters. .......eeeesneesseesseesssessssessseens 14
2D Output Boundary Polygon added iNt0 ArCMAap......eeemeesmeesesssseesssesssssssssesssssssssssssssssssssssssasssssssssssssassans 14
2D Output - Close up to see the detail of the created shapefiles. ... 15
Enabling the 3D Analyst eXtension for ATCMAaP. ... eeeereesesssessssessssessssssssssssssssssssesssssesssssesssssesssaseses 15
Accessing the “Create Tin from Features” window with the 3D Analyst toolbar. 16
Required parameters to Create a TIN from features using the 2D Output produced with the RVR-
................................................................................................................................................................ 16
Select folder t0 SAVE the TIN. .. ss s s 16
TIN created and added INtO ATCMAP. ... r s 17
TIN Layer Properties Window — Customizing Symbology. .......ceeeneenmeesnessessssssssessssssssssessssssssessns 18
Visualization of the TIN while changing itS ProPerties. ... eeeereesseeesseeessesssssssssssssssesssssessssessssnas 18
Choose file with cross section properties for the SIMUIAtioN. ... eeeeneeenneeesnseeeersersesesseesssessseees 19

August 29,2011 vi



Figure 52.Choose file with floodplain description for the simulation.

Figure 53. Floodplain Heterogeneity and 2D output shapefiles added into ArcMap.

Figure 54. Create a Raster using the IDW method from the 3D Analyst toolbar.

Figure 55. IDW parameter definition window for the Floodplain raster........ee:

Figure 56. Floodplain Heterogeneity Raster using the Critical Shear Stress TauC................

Figure 57. Example of post-processed output using RVR-GUI and ArcMap.

August 29,2011

vii



1. INTRODUCTION

RVR Meander for ArcGIS is basically a toolbar that lets the user access forms to input parameters, run the
software and visualize output inside ArcMap. It has been developed for ArcGIS 9.3.1 and is currently being
tested on ArcGIS 10.0 in order to support the newest version of ESRI's software. The RVR Meander Graphical
User Interface (RVR-GUI) provides different functionalities that facilitate the use of the RVR capabilities
available for the standalone version inside ArcMap.

This manual contains different sections that will guide the user on a step-by-step basis. It first describes how
to install the RVR-GUI and then shows the steps required to load its capabilities into ArcMap. Additional
sections are tutorials designed to guide the user through some test cases that describe the use of the RVR-
GUI's components. Tutorials by themselves do not cover all the capabilities. Detailed description of all
components is provided in the User’s Manual.

2. INSTALLING THE RVR MEANDER GRAPHICAL USER INTERFACE

Browse to the folder where the “RVR Meander 9.3.msi” file is saved. Double click on the icon (see Figure 1).
An installation wizard will appear on screen (see Figure 2). Click Next and specify the folder where RVR
Meander will be installed (see Figure 3). Click Next again and on the confirmation screen click Next again (see
Figure 4). Installation will begin and the progress will be shown by the wizard (see Figure 5). Finally the
wizard will display a message letting the user know that the installation is complete (see Figure 6).

pﬁ]Rh‘R Meander 9.3.msi

Figure 1. RVR-GUI setup icon.

18 RYR Meander 9.3

1% RYR Meander 9.3

Welcome to the RVR Meander 9.3 Setup Wizard [t ; Select Installation Folder

steps toqus Meander 33 on pour compuler The instaber villmstall IVR Meanides 9310 the following folder.
Ta rmstslin this Foldes, cick “Next”. To instal to 5 diferent folder, snter & below o click “Browse”.
Foldar:
[CAProgram Files\UILCRVR Meander 334 Browse...
Disk Cost.
! [ [Ccanes ) [ <ok | [_Hews |
Figure 2. RVR-GUI Installation Wizard: Welcome Screen. Figure 3. RVR-GUI Installation Wizard: Installation Folder.

i3 RYR Meander 9.3 i3 RYR Meandor 9.3

Confirm Installation Installing RVR Meander 9.3 Installation Complete

The installet is teady bo irstal AVA Meander 9.3 on your compuler. RVA Meander 9.3 beng nstalled. RVR Meander 5.3 hat been succesthaly nstalled.
Cick "Neat" 10 1t the icialation. DTyl
Plaasa wal

Ploase ue for, NET Framevr.
[ Caen [ cBok [ Fer ]
Figure 4. RVR-GUI Installation Figure 5. RVR-GUI Installation Figure 6.. RVR-GUI Installation
Wizard: Confirm Installation. Wizard: Setup Progress. Wizard: Installation Complete.
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3. ADDING THE RVR MEANDER TOOLBAR INTO ARCMAP

Inside ArcMap open the Customize window located in the Tools menu and in the Toolbars tab browse for the
RVR Meander toolbar (see Figure 7). If the toolbar is not displayed click on the “Add from file” button and
browse for the installation folder. Select the file with the “tlb” extension and click “Open”. A new dialog
indicating the “Added Objects” will appear on screen. Click “OK” and in the Customize window check the box
to include the toolbar (see Figure 8). After clicking the “Close” button the toolbar will be displayed on the
ArcMap interface (see Figure 9).

Fle Edit Yew Bockmarks Insert Selection Tools Window Help
=4 Editor Toobar

Figure 7. Loading the RVR Meander toolbar into ArcMap using the Customize window.

L, Iu i cicd ﬂ b @ d m' Customize
[ S5 profie. a1 Added Objects... &]

i'a]m_mdu_&u.a e
il i ot cmd_RVR_Meander_Bela_Main
cmd_20_Output_Reta
cmd_Import_From_txt_to_shp
tbar_RVR_Meander_Deta

cmd_10_Output_Reta

Eesboud.. | addbomiie. [ Dose

T Fie pame: [FvA_Meander_teta =
Fles of type: [Type Libearies [.ob," tb." ) =l

i

Figure 8. Browse to installation folder and select the file with the “.tIb” extension (left). Added Objects dialog will be shown on
screen(center) and the RVR Meander Toolbar will be visible on the Customize window (right).

RYR Meander Beta x)
3:_ Text to Shapefile = =/~ RVR Meander Beta = 1D 1D Output 2D 2D Output fn. Curvature Mapper

RYR Meander Beta  [X]

|~ 1D 20| A

Figure 9. RVR Meander Toolbar with “Image and Text” (top) and with “Image Only” (bottom).
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4. TUTORIAL 1: MACKINAW RIVER, IL USA; USING THE MIGRATION COEFFICIENT

EMPIRICAL APPROACH

4.1. INTRODUCTION

This tutorial for the Mackinaw River in Illinois, USA presents a step by step description regarding the use of
some of the capabilities of the RVR Meander GUL It uses the Migration Coefficient empirical approach which
is the simplest available to get the user started.

In order to run this tutorial you will need the files that came with the installation. If the RVR Meander toolbar
is not visible in ArcMap please add it. If you're not sure on how to do it please refer to Section 3 of this
manual.

4.2. CREATING THE SHAPEFILES (.SHP) FROM TEXT FILES (.TXT)

Click on the “Text to Shapefile” command button in the toolbar (see Figure 10). An “Open File Dialog” will be
displayed that lets you browse for the required text file (see Figure 11). The current version supports only
one file at a time and therefore you need to do the process twice. First select the “Mackinaw_River.txt” file and
click Open. A “Save File Dialog” will appear prompting you to provide a name and to specify the folder where
you wish to save the shapefile (see Figure 12). Click Save and it will be created and added into ArcMap.
Repeat the process for the “Mackinaw_Valley.txt” file. The result should look like the one presented in Figure
13 except for the colors that might look different on your computer.

RY¥R Meander Beta %)

4. TexttoShapefile | /" RVR Meander Beta 1D 1D Output 2D 2D Output | fin Curvature Mapper

[Create a shapefile from a .txt file

Figure 10. Create shapefile from a text file.

Select valley or river centerline file (only one)...
Lok in: [ I Mackinaw - e®mcFE- Look in: | 5 Mackinaw - e Bk E-

] IE0ther_Files
Lé B !

My Recent My Recent
Documents Documants

@

Desktop

My Documents

=
g [
g g
2 =
g =]
=

My Computer

&
=
5
i £
E]
3
g
T

MPFP‘JEtwurk File name [Mackinaw_River s - Open | My Metwork — File name: [Mackinaw_valley.tat | Open |
laces Places
Files of type: [Test fles (-tat ~| Cancel Files of tpe: [Tes fles [t = Cancel |
% | |

Figure 11. Select either the river or the valley centerline to input. Currently only one file at a time is supported.

August 29, 2011 3



Select a folder to save the export file... Select a folder to save the export file... |2‘E‘

Savein |3 Shapefiles -« e B Savein: |13 Shapefies = « = @3-
’2 '2 Mackinaws_River.shp
My Recent My Recent
Documents Documents

Desktop Deskiop

¥

My Documents My Documents

%‘E

Iy Computer tdy Computer

by Network — File name: [Mackinsw Five - Save My Network— File name: [Hackina, Vales | Save
Places Flaces
Save as type: | shape files shp) ~| Cancel Save a3 type [Shape files [*.shp) | Caricel

Figure 12. Browse to the folder where the shapefile will be created, give it a name and select Save.

e D A= B

S+ ] ae

Figure 13. River and valley centerlines displayed in ArcMap.
4.3. OPEN THE RVR MEANDER GRAPHICAL USER INTERFACE (RVR-GUI)

Click on the “RVR Meander f3eta” command button (see Figure 14) to access the user interface. A new window
will appear (see Figure 15). The RVR GUI contains eight different tabs provided to enter the input parameters
for the run. Some parameters are set to default or typical values. Explore the contents of the different tabs
and get familiar with them before continuing with this tutorial.

R¥R Meander Beta
:f._ Text to Shapefile =~ RVR Meander Beta = 1D 1D Output 2D 2D Output . Curvature Mapper

[Open RVR Meander Beta User Interface |

Figure 14. Open RVR-GUI by clicking on the RVR Meander command button.
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RVR Meander feta
Fle Run  Help

5. Bank Erasion | B. Migration | 7. 8maoothing IS, Output ‘
1. Layer Disfinition | 2, Channel Properties | 3. F ing | 4. Hydrodynamnics |

Select the map layer corresponding to the river centerline

Select the map layer correspoding to the valley centerline:

|
™ Use valley centerline.

Sellect the units of the current map
@ 8lUnits T English Units

Figure 15.RVR-GUL

4.4. IMPORTING THE CONFIGURATION FILE

Click on the File menu and select “Import Configuration” (see Figure 16). An “Open File Dialog” will appear on
screen prompting you to browse for the configuration file. Find “Tutorial_1_Data.txt” file on the installation
folder and click Open (see Figure 17). After doing so, all the tabs should be automatically populated according
to the parameters contained in the file just loaded. If you are curious about the format of the configuration file

imported you can find it and open it using the Notepad.

August 29, 2011

File |

Export »

Import Configuration

Close

Figure 16. RVR-GUI File Menu; Import Configuration.

Choose Import File. E]EW

Lookin: [ 3 Tuteria_1_Data x] BB
3 () shapefies
5 ) (2] Mackinaw_River.txt
My Recent 2] Miackinaw _V. bt
Documents g At

Deski

Tutorial_i_Data.txt

My Documents

o

My Network — File name: \de_‘!_Dm 1 ;I
Places
Flesofpe:  [Test Hes b4 =l

Un-l
Em'

Figure 17. Import the Configuration File for the run.



4.5.

Before running the simulation two more things are required. Go to the “Layer Definition” tab and in the
corresponding dropdown boxes select the files for the river and the valley centerlines. After selecting them
your RVR Meander interface should look like the one shown in Figure 18. Go to the “Output” tab and click on
the browse button E] to select the folder where you wish to save the output files. A “Browse Folder
Dialog” will appear on screen (see Figure 19). Select the folder and click OK. In this case, a new folder named
“Output_Run_1" was created. Now the “Output” tab should look like the one shown in Figure 20. You will
probably have differences in the path of the output folder but that is not a problem. You are now ready to run

the simulation.

RVR Meander Beta
Fils Run Help
5 Bank Erosion | 6. Migration i 7. Smoathing

Select the map layer corresponding 1o the river centerline

| & output |
1. Layer Definition |2 Channel Properties | 3. Preprocessing | 4. Hydrodynamics |

[Mackinaw_River -

Selectthe map layer corraspading 1o the valley centerline

I Use valley centerline

Selectthe units of the current map
@ SlUnits " English Units

[Mackinaw_valley =

SELECTING THE SHAPEFILES FOR THE RUN AND THE OUTPUT FOLDER

EE&

Figure 18. RVR-GUI; Layer Definition tab with selected layers.

Browse For Folder 3]

Browsa to the folder where you wish to save the output fies

& pesktop
(L) My Documents
= i My Computer
& £ 3% Floppy (A1)
® e Local Disk (C:)
& b DVD-RW Drive {0:)
= e USERS (Er)
S | USERS
# ) Roberto
= £ RYR_Meander_Tutorial_t

& [ Control Pans!
% S5 My Network Flaces
2/ Recyde &in
§  Deshtop_Dec_28_2010
RV

Maks New Folder

o (e ]

Figure 19. Folder Browser Dialog to select where to save

the Output files for the current run.
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Fie Run  Help
1. Layer Definition | 2. Channel Properties | 3. F | 4.t i
5. Bank Erosion 15. Migration | 7. Smoothing 8. Output
Mesh Generation Method [ Nom-bisecting Methad ~|
Number of Transverse Nodes
51
for 20 and 30 Flots
Plot teration Frequency 5
Meration Interval 1 years

Browse to folder to be uzed for output

|EAUSERS\RVR_Meander_Tutorial_11Tutorial_1_Data\Outout_Run_1 -

¥ Centerline Migration

¥ velocity

¥ Velacity Perturbations

¥ Velocity Magnitude and Vectors and Shear Stress

¥ Di Velocity F and Dii

¥ \Water Gtage, Depth and Bed Elevation

¥ \Water Stage, Depth and Bed Elevation Perturbations
¥ Dimensionles: Water Stage, Depth and Bed Elevation Perturbations
-

S

-

Curvature

Figure 20. RVR-GUI; Output tab with al the information

required in place.



4.6. RUN SIMULATION

Open the Run Menu and click “Run Simulation” (see Figure 21). If everything is correct a new window called
Log File Watcher will appear that will show the progress of the computations as well as some parameters.
Once the run is completed, the Log File Watcher will display a message that says Exiting and the Save and
Close buttons will be enabled. Figure 22 shows the Log File Watcher before, during and after the run.

The results displayed on the Log File Watcher are not saved unless you decide to do so. If you click Save you'll
need to browse to the folder where you wish to save the Log File information. An example of this file opened
with the Notepad is shown in Figure 23. If you are curious to see how the output files look like browse to the
folder where you saved them and take a look. Their names will start with “TecPlot” (see Figure 24) because
the output format was originally created to be opened using that software package. The meaning of the
variables is explained in the header lines of the file and is also presented in the table located in Appendix 1.

If you haven’t done so yet close the Log File Watcher to begin creating the output shapefiles to visualize the
run’s results in ArcMap.

Run

Run Simulation

Figure 21. RVR-GUI Run Menu.

1
} = 1000000

Figure 23. Log File in .txt. format.
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Figure 24. Output Files created during the run.

4.7. CREATING AND VISUALIZING 1D OUTPUT IN ARCMAP

4.7.1. CREATING THE 1D OUTPUT SHAPEFILE

Click the “1D Output” command on the RVR Meander toolbar (see Figure 24). This command displays a
window that will let you specify in what folder is the file with the output information saved (see Figure 25).

RYR Meander Beta 3

_,'EL Text to Shapefile = -/~ RVR Meander Beta = 1D 1D Output 2D 2D Output s Curvature Mapper

|Import a 1D output file with migrated river centerlines|

Figure 25. Import a 1D Output file of Migrated Centerlines.

10 RVR Meander Beta: 1D Output

Pick the folder where the 1D Dutput files are saved

[ (-]

Figure 26. 1D Outut user form.

Click on the browse button EI to select the folder where the output files from the current run were saved.
Once you do so the window will expand allowing you to Finish or Cancel the operation (see Figure 27). Make
sure you browse to the correct folder. If you don’t a warning message will let you know that no output files
are saved on the specified location. Click Finish to start processing the 1D Output. While the process is taking
place messages will be displayed on ArcMap’s status bar (bottom of the screen) asking the user to wait for a
few seconds (see Figure 28). ArcMap’s screen will freeze for an instant while the process takes place but will
refresh as soon as it is finished. A new shapefile will be added into your map called “Migrated Centerlines”
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and it might have a different color on your machine but it should look similar to the one shown in Figure 29
(other layers were turned off to show only the Migrated Centerlines layer).

10 RVR Meander Beta: 1D Output E] = @

Pick the folder where the 1D Output files are saved

[E-\USERS\AVR_Meander_Tutorial_1\Tutorial_1_Data\Output_Run E'

Frish Cancel |

Figure 27. 1D Output expanded user form.

RYR Meander 1D Output being processed... @ Please wait a few seconds...

Figure 28. 1D Output - Status bar messages while processing.
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Figure 29. 1D output - Migrated Centerlines shapefile added into ArcMap.

Before going on to the 2D Output it's important to modify the properties of the Migrated Centerlines layer to
make it easier to visualize. If you already know enough of ArcMap to do this without any guidance or are not
interested at the time proceed to section 4.8. In case you wish to learn how to modify a layer’s properties for
better and customized visualization read thoroughly the next section.

4.7.2. CUSTOMIZING THE VISUALIZATION OF THE 1D OUTPUT SHAPEFILE

Right click on the Migrated Centerlines layer and on its context menu select Properties (see Figure 30). Go to
the Symbology tab and on the left pane called Show select Categories - Unique Values (see Figure 31). Make
sure that in the “Value Field” the option YEARS is selected and that you uncheck the box corresponding to all
other values. Before going on make sure that everything looks like Figure 31.
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If you want to display all values (all iterations) click on the Add All Values button but if you only want to
visualize every 5 iterations click on the Add Values button. A new window will be displayed in which you can
select the iterations (years) you want to visualize (see Figure 32). Hold the Ctrl key down on your keyboard
and select the following iterations: 5, 10, 15, 20, 25, 30 and 35. Click OK and the Layer Properties Window will
include these values. If you want a different Color Ramp use the dropdown menu and select the one you like.
Click Apply and see how the Output will look like (see Figure 33). If you want, explore other options inside the
Layer Properties Window and when you feel satisfied with the customized visualization of the 1D Output
proceed to the next section.
- £F Layers

= @ e
By copy

¥ Remove
Open Attribute Table

Joins and Relates »
@ Zoom To Layer

Visible Scale Range »
Use Symbol Levels
Selection »

Label Features

R Convert Features to Graphics...
Convert Symbology to Representation. ..
Data 4
Save As Layer File...

Create Layer Package...

e propetes.______|

Figure 30. Select Properties on the Migrated Centerline’s context menu.

Layer, Properties @@
General | Source | Selection | Display Symbology | Fields | Definition Query | Labels | Joins & Relates | HTML Fopup |
Show:
Fe:mes Draw categories using unique values of one field. Import...
Calegories Value Field Color Ramp
[Vears =) | [— T - |

Unique values, many |

Match to symbols in &
naniitios Symbol | Value | Label | Court |

Charts []—— <all other values> <all other values>
Multiple Attributes

< > J

Add AlValues | AddValues.. | Removest |  Advapced -|

0K | cencel | amy |

Figure 31. Layer Properties Window.
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Figure 32. Add Values window. Select the ones you want while holding the Ctrl key down.
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Figure 33. 1D Output customized visualization.

4.8. CREATING AND VISUALIZING 2D OUTPUT IN ARCMAP

4.8.1. CREATING THE 2D OUTPUT SHAPEFILES

Click the “2D Output” command on the RVR Meander toolbar (see Figure 34). This command displays a
window (see Figure 35) that will let the user specify in which folder are the 2D output files saved.

RYR Meander Beta X)

:3:_ Text to Shapefile | ~/~ RYR Meander Beta 1D 1D Output 2D 2D Output An. Curvature Mapper

IImport 2D output parameters]

Figure 34. Opens user form to import 2D Output parameters.
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2D RVR Meander Beta: 2D Output

Pick the folder where the 2D Output files are saved

| B

Figure 35. 2D Output user form.

Click on the browse button E' to select the folder where the output files from the current run were saved.
Once you do so the window will expand (see Figure 36) allowing you to select which parameters and for
which iteration (see Figure 37) you wish to output. Make sure you browse to the correct folder. If you don’t a
warning message will let you know that no output files are saved on the specified location.

Select the T=5.000000 years iteration (see Figure 37) and also check the box that says Select All. This will
automatically select all the parameters that are available for output. The window should now look like the
one shown in Figure 38. Click Finish to start processing the 2D Output. While the process is taking place
messages will be displayed on ArcMap’s status bar (bottom of the screen) asking the user to wait for a few

seconds (see Figure 39). ArcMap’s screen will freeze for an instant while the process takes place but will
refresh as soon as it is finished.

20 |RVR Meander Beta; 2D Output =S
Fick the folder where the 2D Oulput fles are saved
[E-\USERS\RVR_Meander_Tutonial_1\T utorial_1_Data\Oulput_Run El
Select year o output r
=l

Selectparameters o oupat. Sk o noiode  Cheok o nchude Select yeat to output

i Dimensiorless Values  Petturbation Values fi |
I water Suface Elevation r r T=1.000000 7
™ Waler Depth I - T=2.000000
I~ Bed Elevation r r T=3.000000
I Stieamwise Velacity r r =‘
™ Transversal Velocity r r T=6.000000

: T=7.000000
Additional parameters to output: ) T7=8.000000 ~
™ Curvature [~ Streamwise Shear Stress
I~ Theta ™ Transversal Sheat Stiess
™ Welocity in %" I Shear Stess Magnitude
™ Welocity in """ I~ Friction Coefficient
[ Welocity Magritude I” Selectal
Frish | Cancel |
Figure 36. 2D Output user form - expanded. Figure 37. 2D Output user form - expanded.
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20 RVR Meander Beta: 2D Output E]I_: @

Pick the folder where the 20 Output files are saved

‘E'\LISE RSWRVR_Meander_Tutorial_1\Tutorial_1_Dsta\Output_Run ...

Select year to output

r
|7=5 000000 ~|

Check to include Check to include

LTS RDE Dimensionless Values  Pertubation Values

¥ Water Suface Elevation v 12

¥ Water Depth 4 [

¥ Bed Elevation v 1

¥ Steamwise Velocity = 2

v Transvesal Velocity v 1
Additional parameter s to output:

¥ Curvature W Sireamwise Shear Shess
WV Theta W Transversal Shear Stiess
¥ Velocity in %" [V Shear Stress Magnitude
¥ Velocity in " [¥ Friction Coefficient

¥ Velocity Magritude ¥ Selectall

Finish Cancel I

Figure 38. 2D Output Window completed and ready to create shapefiles.

RYR Meander 2D Output being processed... | @ Please wait a few seconds...
Figure 39. 2D Output - Status bar messages while processing.

Two shapefiles will be added into your map called “2Dafter_T=5.000000_yrs.shp” and
“Boundary_After_T=5.000000_yrs”. The first one contains the 2D Output values and is made up of points (see
Figure 40). Each point is located on a given cross section and contains the value for the different computed
parameters at that specific location in space. The values can be seen in the Attribute Table of the layer. If you
want to visualize it right click on the layer to display its context menu and select Attribute Table. A new
window will be displayed (see Figure 41) with all the values for the parameters that were checked in the 2D
Output Window. The meaning of the variables can be found in Appendix 1.

The second layer is a boundary polygon for the corresponding iteration (see Figure 42). This boundary
polygon is necessary to create a TIN or Raster to visualize different parameters in ArcMap. Figure 43 shows a

close up view of the 2D output shapefiles. Display properties were changed for both layers (inside the
Symbology tab of the Layer Properties window).
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Figure 40. 2D Output shapefile added into ArcMap.
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Figure 41. Attribute Table for the 2D Output including all selected parameters.
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Figure 42. 2D Output Boundary Polygon added into ArcMap.
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Figure 43. 2D Output - Close up to see the detail of the created shapefiles.

4.8.2. CREATING A TIN TO VISUALIZE SPECIFIC 2D OUTPUT PARAMETERS

In order to create a TIN for any given parameter the user must use the “3D Analyst” extension of ArcMap. If
not yet activated, the user must do so by going to the Tools Menu and then Extensions (see Figure 44). Once
it'’s activated the user can add the toolbar in the same way that the RVR Meander Toolbar was added (refer to
Section 2).

Extensions. ‘El El

Select the extensions you wart to use,

~
01 ACHE Estersion (CH)

O ucEditor Extension [C#) (License not available)
Arcinfa Extension (CH]
O ArcScan
O ucView Extension [CH) [License not available)
Data Interoperability
O Geostatistical Analyst
O Maplex
O Metwork Analyst
O Publisher
O Schematics
Spatial Analyst
= O Survey dnalpst
Survey Editor
Cadastral Editor

[£3

Dessiiption:

3D Analyst 9.3
Copyright ©1333-2008 ESRI Inc. All Rights Reserved

Provides tools for suiface modeling and 3D visualization.

bt Eesirs

Figure 44. Enabling the 3D Analyst extension for ArcMap.

Click on the “3D Analyst” command and select “Create/Modify TIN” and then “Create TIN From Features” (see
Figure 45). A new window appears in which you should select both the 2D Output shapefile and the boundary

polygon.

August 29, 2011 15



CreatefModify TIN P Create TIN From Features. ..

Interpolate to Raster B Add Features to TIN...
Surface Analysis »

Reclassify...

Convert »
Options...

3D Analyst *

Figure 45. Accessing the “Create Tin from Features” window with the 3D Analyst toolbar.

You will create a TIN for the parameter “TAU” using the “5 years” iteration and the corresponding boundary
polygon (see Figure 46). Note that for the 2D Output file the “Height source” for the TIN is the desired
parameter (“TAU” - shear stress magnitude in this case) and in the case of the boundary polygon the option
“None” should be selected as well as the “Soft Clip” option. User should also specify the name and folder to
save the TIN (see Figure 47). You can name it “Shear_stress_magnitude_5yrs” or simply “TAU_5yrs”. Do not
forget to use the boundary polygon in the creation of TINs. Not using it will not avoid creating the TIN but it
will not follow the river’s migrated centerline. Once the user click’s “OK” the TIN will be created and displayed
in ArcMap (see Figure 48).

Create TIN From Features [2 %] J Create TIN From Features RIK)
Inputs Inputs
(Check the layer(s) that will be used to create the TIN. Click alayer's name to Check the layer(s) that will be used to create the TIN. Click a layer's name to
specify ks settings. specify Rs settings,
Layers:

_J ‘Settings for selected layer ﬂ Settings for selected Layer

O eoundary_after_T=s....

[ 2DAfter_T=5.000000_... Feature type: 20 points Festure type: 2D polygons
Dltigrated Centerlines Height source: ([ - Height source: | <hone> =
[ Mackinaw_River — O Mackinaw_Fiver i
O Mackinaw_valey Triangulate as:  |mass points - O Masckinaw_valiey Triangulate a5t |soft cip -
Tag value field: | <none> - Tag vahee field: | <None> =
OutpUt TIN: [ _Run_1\Processed_2D_OutputiShear_stress_magnitude_Syrs ﬂ Output TIN: - | _Run_t\Processed_20_OutputiShear_stress_magritude_Syrs E“'J
-“ Cacnl : Cancel

Figure 46. Required parameters to Create a TIN from features using the 2D Output produced with the RVR-GUL

Save TIN As X

Lock i [ 2] Processed_20_Duiput B o = 1 [ E_@

Name: Ehear_sliess magritude 53 ! Save
Seve asbywe: [TiN datassts & Cancel

Figure 47. Select folder to Save the TIN.
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Figure 48. TIN created and added into ArcMap.

For visualization purposes it might be necessary to modify the properties of the new TIN. If you already know
enough of ArcMap to do this without any guidance or are not interested at the time you are done with this
tutorial. You can save the map and close ArcMap. In case you wish to learn how to modify the TINs properties
for better and customized visualization read thoroughly the next section.

‘4.8.3. CUSTOMIZONG THE VISUALIZATION OF THE TIN CREATED FOR THE 5 YEARS
‘ ITERATION AND THE PARAMETER “TAU”

Right click on the TIN (“Shear_stress_magnitude_5yrs”) to open its context menu. Select the Properties option
and go to the Symbology tab. You might want to uncheck the Edge Types box (left pane) and go to Elevation.
TINs are generally created with 9 classes but less might make it easier to visualize. Therefore on the
dropdown menu for classes select 5. If you want you can uncheck the box to Show hillshade illumination
effect in 2D display (bottom left). Make sure to click the Apply button to see what each change does to your
display. You may need to drag the Layer Properties Window to a place where it lets you see the TIN (see
Figure 50). Explore the possibilities (different color ramps, class numbers, effects, etc.) and when you feel
satisfied with the customized visualization of the TIN click OK.
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Figure 50. Visualization of the TIN while changing its properties.

You can repeat the process for different parameters or different iterations. Section 5 shows customized
visualization made with two different iterations and 3 different parameters. It also includes Floodplain
Heterogeneity visualization which wasn’t explored in this tutorial. If you want to explore that option refer to
Tutorial 3.

5. TUTORIAL 2: MACKINAW RIVER,

IL USA; USING THE PHYSICALLY-BASED
APPROACH

5.1. INTRODUCTION

This tutorial assumes that you already did the first one (Section 4). Several details are omitted since they
were provided in Tutorial 1. The main difference between this tutorial and the previous one is the bank
erosion approach used for the computations.
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5.2.

SETTING UP AND RUNNING A SIMULATION WITH THE PHYSICALLY-BASED
APPROACH

Please follow these steps. In case you need more detail on any of them refer to Tutorial 1.

1.

8.

Open ArcMap and create a new map. Save it.

Create the river centerline and valley shapefiles from the text files provided in the Tutorial 2 folder.
If you already did Tutorial 1 you can just add those shapefiles into your map.

Open the RVR-GUI and in the Layer Definition tab select the shapefiles for the run.

Import Configuration for the current run by browsing to the Tutorial 2 folder and selecting
“Mackinaw-PB.txt".

Make sure you indicate the output folder for the run in the Output tab.

Go to the Run menu and click on Run Simulation.

An “Open File Dialog” will show up prompting the user to choose the Cross Section Properties file for
the run (see Figure 51). Browse to the Tutorial 2 folder and select “InitialSectionProperties.dat”.
Currently, details on the format of this file are only given in the manual for the standalone version of
RVR Meander. The simulation will start after clicking Open and the Log Watcher will appear on
screen.

Choose file with cross sections...

Look in: [ PB = o~ Bt E-

" |53Muwmus floodplain
O @

153 insiatsectionproperties.dat

My Recent
Documents

)

Desktop

My Documents
My Computer
My Netwark  File name: el ectionFropertes dat - Open |
W niame: I ec perties. J pen
Files of lype: [Data fies (.dat) ~| Cancel

Figure 51. Choose file with cross section properties for the simulation.

Create, edit and visualize 1D and 2D output for the run.

6. TUTORIAL 3: MACKINAW RIVER, IL USA; USING THE PHYSICALLY-BASED

APPROACH AND FLOODPLAIN HETEROGENEITY

6.1.

INTRODUCTION

This tutorial assumes that you already did the first one (Section 4). Several details are omitted since they
were provided in Tutorial 1. The main difference between this tutorial and the previous ones is the use of
floodplain heterogeneity which assumes that soil properties are not constant and vary across the valley in
which the river flows.
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6.2.

SETTING UP AND RUNNING A SIMULATION WITH THE PHYSICALLY-BASED
APPROACH AND FLOODPLAIN HETEROGENEITY

Please follow these steps. In case you need more detail on any of them refer to Tutorial 1.

1.
2.

8.

Open ArcMap and create a new map. Save it.

Create the river centerline and valley shapefiles from the text files provided in the Tutorial 3 folder.
If you already did previous tutorials and have the shapefiles at hand you can just add them into your
map.

Open the RVR-GUI and in the Layer Definition tab select the shapefiles for the run.

Import Configuration for the current run by browsing to the Tutorial 3 folder and selecting
“Mackinaw-PB-HeterogeneousFloodplain.txt”.

Make sure you indicate the output folder for the run in the Output tab.

Go to the Run menu and click on Run Simulation.

Two “Open File Dialogs” will show up prompting the user to choose the Cross Section Properties file
for the run (see Figure 51) and the floodplain properties file (see Figure 52). First browse to the
Tutorial 3 folder and select “InitialSectionProperties.dat” and second go to the Heterogeneous
Floodplain folder and select any of the available “Grid.txt” files. Different grid sizes are provided in
case you want to explore the effect of having more or less data describing the floodplain. Details on
these two types of input files are currently only provided in the manual for the standalone version of
RVR Meander.

Choose file with floodplain description...

Look in: [ (5 Grd size = 38 m I =
y B
My Recent
Documents
Desktop
—
My Documents
i
_1).
My Computer
MyNetwoik  File name: [Giid_1.00 | Open
Places :
Files of lype: | Test files [ tt) - Cancel

Figure 52.Choose file with floodplain description for the simulation.

Create, edit and visualize 1D and 2D output for the run. Make sure to select the checkbox to Show
Floodplain in the 2D Output window. If you do so, after the 2D Output processing finishes you should
have something similar to Figure 53 on your screen.
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Figure 53. Floodplain Heterogeneity and 2D output shapefiles added into ArcMap.

6.3. VISUALIZING FLOODPLAIN PROPERTIES IN ARCMAP

The floodplain shapefile is also made up of points (as the 2D Output shapefile). Each point contains the
floodplain properties at that location. In order to visualize the floodplain properties you can use the Spatial
Analyst, the 3D analyst or even the Geostatistical Analyst to create a raster to show the properties. An
example will be shown here using the 3D Analyst toolbar (see Figure 54) to create a floodplain Raster using
the “Inverse Distance Weighted - IDW” algorithm (see Figure 55). The parameter used is the critical shear
stress (TauC). The resulting raster with some modifications for better visualization is shown in Figure 56.

Figure 54.

Figure 55. IDW parameter definition window for the Floodplain raster.
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Figure 56. Floodplain Heterogeneity Raster using the Critical Shear Stress TauC.

7. EXAMPLE OF POST-PROCESSED OUTPUT USING ARCMAP’S CAPABILITIES

The RVR-GUI in ArcMap allows using all the built in functionalities which is an added future for the interface.
Quality output can be made with some post processing effort with ArcMap’s tools. An example is shown
below (see Figure 57).
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RVR Meander User Interface
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Figure 57. Example of post-processed output using RVR-GUI and ArcMap.
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A1. APPENDIX 1: DESCRIPTION OF THE PARAMETERS IN THE OUTPUT FILES

Table Al presents a simple description of the different variables produced as Output in RVR Meander.

Table A 1. Description of RVR Meander output parameters.

1 HH Water surface elevation

2 DD Water depth

3 EE Bed elevation

4 H1 Water surface elevation perturbations
5 D1 Water depth perturbations

6 El Bed elevation perturbations

7 h Dimensionless water surface elevation
8 d Dimensionless water depth

9 e Dimensionless bed elevation

10 uu Streamwise velocity

11 \AY Transverse velocity

12 Ul Streamwise velocity perturbations
13 V1 Transverse velocity perturbations
14 u Dimensionless streamwise velocity
15 v Dimensionless transverse velocity
16 C Curvature

17 Theta Angle of curvature

18 Ux Velocity in the "x" component

19 Vy Velocity in the "y" component

20 Vel Velocity magnitude

21 TauS Streamwise shear stress

22 TauN Transverse shear stress

23 Tau Shear stress magnitude

24 CF Friction coefficient
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