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1 Introduction

1.1 Family of CCHE2D Model

Welcome to the family of CCHE2D model, an integrated package for simulation and
analysis of free surface flows, sediment transport and morphological processes. In addition to
the numerical model itself, this family includes two more members: a mesh generator
(CCHE2D Mesh Generator) and a Graphical Users Interface (CCHE2D-GUI), which will
help you use CCHE2D model more easily and efficiently. The former, the CCHE2D mesh
generator, allows the rapid creation of complex structured mesh systems for CCHE2D model
with several integrated useful techniques and methods, while the latter, the CCHE2D-GUI, is
a graphical users environment for the CCHE2D model with four main functions: preparation
of initial conditions and boundary conditions, preparation of model parameters, run
numerical simulations, and visualization of modeling results.

As illustrated in Fig. 1.1, the CCHE2D Mesh Generator provides meshes for CCHE2D-GUI
and CCHE2D numerical model, while the CCHE2D-GUI provides a graphical interface to
handle the data input and visualization for CCHE2D numerical model.
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CCHE2D Mesh Generator

Mesh CCHE2D Family

CCHE2D-GUI
Graphical Users Interface

Inpuf Output

Y ,
CCHE2D Numerical Model

Figure 1

1.2 Using This Manual

This manual provides necessary information for using the CCHE2D-GUI, an intergrated 2D
numerical modeling system. It explains in detail how to prepare and edit the initial conditions
and the boundary conditions, how to set the model parameters, how to run CCHE2D model
and how to visualize the modeling results.

This manual is organized as follows:

e Chapter 2 introduces the CCHE2D numerical model and the fundamentals on
numerical simulation. Users new to numerical modeling are recommended to read
this chapter carefully.

e Chapter 3 gives an overview of CCHE2D-GUI to make you familiar with the
interactive graphical environment.
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e Chapter 4 describes in detail the procedures to run the CCHE2D model through the
GUI. You will learn how to edit grid, set initial conditions for flow, set model
parameters, set the initial bed composition file and sediment boundary conditions
files, set the initial bed material properties, set the monitor points, run simulations.

e Chapter 5 shows you how to visualize simulation results for flow and sediment
transport, probe and extract data, set the flood properties and contour properties, edit
the texts, set legend properties, and set the background color and background image.

e The appendix gives you a quick reference to the formats of files the users must
provide for the CCHE2D-GUI.

Readers of this manual may also need to read the manual of CCHE2D Mesh Generator, a
separate program that generates the numerical meshes required to start using the CCHE2D-
GUIL.

1.3 Related Documents

The documentation of CCHE2D is separate into several publications designed to fulfill the
needs of different audiences. They are simply listed as follows:

e “CCHE2D-GUI Quick Start Guide” is intended for the first-time users.

e “CCHE2D-GUI - Graphical Users Interface for CCHE2D Model - User’s Manual”
describes in detail the capabilities and How-Tos of CCHE2D-GUI.

e “CCHE2D: Two-dimensional Hydrodynamic and Sediment Transport Model for
Unsteady Open Channel Flows Over Loose Bed” describes in detail the basic
mathematics, numeric, hydraulics and sediment transport approaches.

e “CCHE2D Sediment Transport Model” describes in detail the governing equations,
boundary conditions, numerical methods and empirical formulas of the CCHE2D
non-equilibrium transport model of non-uniform sediment.

e “CCHE2D Mesh Generator Users’ Manual” is aimed at how to generate
computational meshes for the CCHE2D model. It is associated with a separate
software: CCHE2D Mesh Generator.



2 CCHE2D Model

2.1 Numerical Simulation

2.1.1 Introduction

Modeling Free Surface Flows and Sediment Transport with numerical models are much
easier and more efficient than conducting field study in natural waters. One needs only a
computer, a numerical model and the data. However, you may soon find out it takes more
than these to have realistic and meaningful numerical solutions.

Numerical models are established based on the conservation laws and mathematics, it has to
deal with many true physical and mathematical parameters. One has to understand all these
parameters and make sure all the parameters prepared for the simulations are in correct
range.

A numerical model is an approximation of the real world physical processes, even for very
simple physical problems, the accuracy for the simulated quantities such as flow velocities
and water surface elevation is limited. One should understand and expect errors due to
mathematical approximation (Reynolds average, depth-average, and truncation errors, etc)
and physical approximations (vertical flow acceleration is negligible, turbulent closure
schemes, etc) involving in formulating a numerical model. Although numerical model
verification and validation procedures could eliminate possible errors in the computation
code due to mistakes, the errors due to approximations are inevitable.

When a model is applied to field study, one has to calibrate the model with field data.
Because the resistance to the flow is represented by a roughness coefficient which varies with
properties of sediment, bed form, channel geometry, and vegetation, etc., this information has
to be characterized and fit to the model. Calibrating the model and identifying the mean or
distribution of resistance to the flow is always necessary. Since the real world is very
complicated, one normally would not have complete channel roughness information.
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Numerical models approximate physical problems, it has however all the components to
represent the physics to be simulated. Mesh or grid is used to represent channels and
bathymetry; inflow and outflow are defined at inlet and outlet sections as boundary
conditions. All the above and model parameters have to be defined before a simulation can
start. To make setting up a simulation case efficiently, a mesh generator and a User Graphic
Interface have been developed.

2.1.2 General Procedure of Using CCHE2D Model

The numerical modeling based on solving the Navier-Stokes equations is an initial-boundary
value problem. Users must provide initial conditions and the boundary conditions. The
general procedure of a numerical simulation can be simply listed as follows:

e Mesh generation

e Specification of boundary condition
e Parameters setting

e Simulation

e Results visualization and interpretation.

2.1.2.1 Mesh Generation

A mesh represents a computational domain and the way the governing equations are
discretized. To have a successful simulation, one has to prepare the mesh carefully, so that
the following concerns are taken into consideration:

e The interested zones has sufficient resolution;

e Transition between areas of different densities is smooth;

e Inlet(s) and outlet(s) should be sufficiently far away from the zones of interest;
e The mesh should be smooth and orthogonal as much as it allows.

Mesh generation particularly for practical problems takes a lot of time, however, the time
shall be paid off if good quality is achieved. In many cases, the simulation code will run with
a low quality mesh but the results maybe less reliable.
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2.1.2.2 Boundary Conditions

Computations are conducted in a limited portion of free surface flows, boundary conditions
are the driving mechanisms with which the flow in the simulated area behave. Therefore, one
should set boundary conditions as close to true physics as possible. It is often the
distributions of boundary conditions are unknown (distribution of velocity of discharge in a
cross-section), in these cases, mean flow properties are specified and the inlet and outlet
sections should be set distant from the interested zone.

2.1.2.3 Parameter Setting

Numerical simulation is to reproduce true physics by solving mathematic equations,
therefore, many physical parameters and numerical parameters are needed. Some physical
parameters have been provided in the Graphic User Interface as default which should be
treated as guidance only. Many have to be provided by users for their particular applications.

Users must also provide the parameters that control the simulation processes. The sediment
transport parameters (size distribution of bed materials and loads) often have higher level of
uncertainty then those for the flow; bed roughness parameters are often identified through
calibration which will match the energy slope of the numerical model to the studied physical
subject.

2.1.2.4 Simulation

When the mesh is ready, boundary conditions have specified, one is ready to start a round of
simulation. Since the CCHE2D is a model using a time marching scheme, one should also re-
exam the initial condition. Because the initial condition for a water flow in natural condition
is unknown, cares have to be taken to make sure the guessed initial condition is reasonable,
particularly for unsteady problems.

Stability is a problem the modeler must aware. When the time step is too large for a
particular problem, the simulation will not continue or it may produce totally unreasonable
results. In these situations, one should reduce the time step used and retry, until the solutions
becomes stable. Although an implicit scheme is used in the CCHE2D model, time step can
not be set arbitrarily.

2.1.2.5 Results Interpretation

It is debatable how much one can trust the obtained numerical simulation results: “Is it
reasonable?” The answer to this is yes and no.
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Numerical model is developed under certain assumptions, the results should be reliable if the
simulated flow satisfies these assumptions. However, the natural is always complicated, these
assumptions could never be satisfied one hundred percent. If the results are questioned, we
recommend validating them by comparing with physical model measurements or field data.

Once the model is validated with site specific data, it could be used to study the trend of the
flow or sediment transport processes by varying concerned parameters

2.2 CCHE2D Model

CCHE2D model is a two-dimensional hydrodynamic and sediment transport model for
unsteady open channel flows over loose bed. Here a brief introduction of the CCHE2D
model is presented, its details can be found in Jia and Wang (1999 and 2001).

2.2.1 Governing Equations

The depth integrated two-dimensional equations are solved in CCHE2D model.
Continuity Equation:
%+ o(hu) N o(hv)
ot OX oy
Momentum Equations:

o(h
@_i_ua_u_kva_u _ga_z+1[a(hrxx)+ ( Txy)]_rﬂ

ot OX oy ox h~ ox oy oh

N v v oz 16(hr) 8(hr) Thy
—4+U—+V—=—0—+—[

ot ox oy ayhx 5)/%

=0 (2.1)

+ feoV (2.2)

- fCoru (23)

where u and v are the depth-integrated velocity components in the x and y directions

respectively; g is the gravitational acceleration; Z is the water surface elevation; p is water
density; h is the local water depth; fcor is the Coriolis parameter; z,,,7,,z,, and 7, are the

x 1 “xy 1 byx

depth integrated Reynolds stresses; and 7, and 7, are shear stresses on the bed surface.
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2.2.2 Turbulence Closure

In Equations (2.2) and (2.3), the Reynolds stresses are approximated based on Boussinesq’s
assumption:

ou

=2V, — 2.4a
r=2m 2 (2.42)
ou ov
2-xy z-yx Vt (ay 8X) ( )
ov
Tyy = 2Vt 5 (24C)

2.2.2.1 Eddy Viscosity Model

There are two zero-equation eddy viscosity models adopted in the CCHE2D model. The first
one is the depth-integrated parabolic model, in which the eddy viscosity v, is calculated by

the following formula:
A

v, = 6” xU"h (2.5)

where A, is an adjustable coefficient of eddy viscosity, x is the von Karman constant, and

U. is the shear velocity.

The second eddy viscosity model is the depth-integrated Mixing Length model. The eddy
viscosity v, is calculated by the following equation.

= |.,0u v ou  ov ou
:IZ\/2—2+2—2+—+—2+—2 2.6a
Vi (ax) (ax) (ax aX) (62) (2.69)
1
[ = %J.K‘Z,/(l—%)dz = k| 21 2d2 ~ 0.267xh (2.6b)
0
L (2.60)
0z xh

where C_, is a coefficient with a value of 2.34375 so that Equation (2.6) will cover Equation
(2.5) in the case of a uniform flow in which all the horizontal velocity gradients vanish.
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2.2.2.2 Two-dimensional k - ¢ Model

In this model, differential equations are introduced for the turbulent kinetic energy k and the

rate of dissipation of turbulent energy ¢, where k = lui'ui' ande = ytaiai.
2 OX; OX;
The depth-integrated governing equations for k and ¢ are:
%+u%+va—k—i[i% —Q[L% =P-¢+PB, (2.7)
ot OXx 0y OX o, OX 0y o, oy
2
Oc 08 08 _0 08 O vile_ o Ep o £ p (28
ot oX 0y OX o,0Xx oy o, oy k k
where
P——uuju, =27 + 227+ (X4 Yy (2.9)
’ OX oy oxX oy
3 4
Py =C, Y. P, =C, U; (2.10)
h h
U. =,/c, (u® +v?) (2.11)
1 C,,
C, :W C, = 3.6C?2/4 Je. (2.12)
and c, is the friction coefficient.
From the local values of k and &, a local eddy viscosity can be evaluated as
c k?
Vv, = (2.13)
&

In the above equations, the following values are used for the empirical constants:
c,=009, ¢, =145 C, =190, o,=10, o, =13.
2.2.3 Sediment Transport

A brief introduction of CCHE2D sediment transport is presented here. For details, please
refer to the technical report by Wu (2001).
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2.2.3.1 Total Load

According to the conventional classification, moving sediment is divided into suspended load
and bed load along the vertical direction. The bed load is the part of the sediment moving on
or near the bed by rolling, saltating or sliding, while the suspended load moves in
suspensions, which physically occupies the water column along the flow depth above the bed
load layer. For a more general application, the total load sediment transport is simulated in
CCHE2D model.

2.2.3.2 Non-equilibrium Transport

Since the suspended load transport occurs mostly at a non-equilibrium state, it is usually
simulated by non-equilibrium transport models. Different from most existing sediment
transport models that assume a local equilibrium of the bed load transport, the CCHE2D
model implements a full non-equilibrium transport model for both bed load and suspended
load. The depth-integrated convection-diffusion equation of the suspended load transport and
the continuity equation of bed load are solved in CCHE2D model.

2.2.3.3 Bed Material Sorting

The bed material gradation usually varies along the vertical, so the bed material above the
non-erodable layer is divided into several layers, as shown in Figure 2-1. The top layer is the
mixing layer, and the second is the subsurface layer. The variation of bed material gradation
in the mixing layer can be described by a partial differential equation, while in other layers
under the mixing layer the bed material gradation can be determined by using the mass
conservation law.

deposition erosion
mixing HIXIng
Exchange =
2nd layer . between | ~— 2nd layer
1st & 2nd '
3rd layer ~— 3rd layer

Figure 2-1



Chapter 2 CCHE2D Model 11

2.2.3.4 Initial Conditions

For a complete simulation of sediment transport, information on sediment properties,
sediment transport capacity, non-equilibrium adaptation length and movable bed roughness
should be given. The sediment properties include the sediment grain size, specific gravity
(default value: 2.65), grain shape factor (default value: 0.7) and bed material porosity. The
sediment transport capacity, non-equilibrium adaptation length and the movable roughness
are determined by empirical formulas.

2.2.3.5 Empirical Formulas

Dozens of formulas for the fractional non-cohesive sediment transport are available.
CCHE2D model selects four formulas or module capable of accounting for the hiding and
exposure effect. The sediment transport capacity is determined by van Rijn’s (1984) formula,
Wu et al’s (2000) formula, SEDTRA module (Garbrecht et al., 1995), the modified Ackers
and White’s formula (Proffit and Sutherland, 1983), or the modified Engelund and Hansen’s
formula (Wu and Vieira, 2000). The effect of secondary flow on the main flow and sediment
transport in curved channels has also been considered in current version of CCHE2D model.



3 Overview of CCHE2D-GUI

3.1 Introduction

This chapter explores the interface of the CCHE2D-GUI. The functions of the main window,
the toolbars, and the menus will be explained in details to help you get familiar with this
interactive graphical environment.

3.2 Main Window

File Simulation ‘iew Sefings Visualization Data Help Menu Bar
| & % & [[Beu Elevation FlatvorvOoEE cEMEE f cEErREAEE T
tol e N Ko N N e A o \
JJG) [ nl.lJ e = T—=uiting Toolbars Main Toolbar
Initial Bed Elevation (m) | I — |
1.118 1.549 1.979 2410 2840

Plot Area

I

Y
T
'\\\\\\\\\\\\\\\\\\\\\\\\

i
iy

)
4

Flyby Information Data set information
|I =26 1=45 ¥=134.180000 ¥ =3.600000 Var =2.660000 \Data: Geometry File (Grid) A

Ready Status Bar ‘ ‘

Figure 3-1
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The main window provides an interactive platform for the users. As shown in Fig. 3-1, it
contains all the functional components or the accesses to these components. It is composed of
the title bar (displays the file path to the data set), the menu bar, the toolbars (main toolbar

and editing toolbars), the status bar, and the plot area.

3.3 Toolbars

ﬁl%l%lﬁed Elevation

Main Toolbar

-

=AY w00 O|FE|E

te | 0 e |28 e | || | e | | 79 ) 7

BedEletin | Display variable

Open a Geo File

i,

0 Save as a Layout File
% Print Current Image

Simulation Wizards

+4
= |

Run simulations

Select Pointer

Zoom In

Pan

Zoom To Full Size

Incremental Zoom In

E O s b #

) | Start/Stop Grid Editing

B E

N (B B E = Bl B D

-

Incremental Zoom Out
Add/Remove XY Axis
Add/Remove Legend
Add/Remove Title
Show/Hide Background
Add Texts

Data Probe

Grid On/Off

Vector On/Off

Plot Flood Contour

Plot Contour Line

Toolbar for Grid Editing
Of gt |o- |1 - |2 220 |G|

=
2|

2

oy |

Plot Flood and Lines
Plot Points

About

Show/Hide Simulation Time

Show/Hide Dry Area

Delete | Line

| -y | Undo Previous Change
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J+ | Add J Line |ﬂ Move Grid Node [ | Undo All Changes
J- | Delete J Line |+ | Move J Line %l Save All Changes

I+ Add I Line * | Move | Line Eh Save as a New Geo File

Toolbar for Boundary Editing

o] =] 5] 3

Start/Stop H-‘f;l Delete Boundary Node String ﬂ Modify Boundary Node String

& o

Add Boundary :..*l Select Boundary Node String

Toolbar for Background Image Editing
ol alaln[a|e|=[t]1|+]E

QI Start/Stop Editing n| Rotate Right m Downward Translation

| Zoom In Image ﬂ Left Translation & Translation
gl Zoom Out Image | ﬂ Right Translation | Set Transformation Parameters
fal

Rotate Left ﬂ Upward Translation

3.4 Menus

3.4.1 File

This is most probably the first menu you will touch when using CCHE2D-GUI. It provides
almost all the accesses to files Input/Output, such as opening Geo and Layout files, saving
Layout files, importing and exporting Bitmap file, printing current image, and etc.
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Eile Simulation Yiew Settings “isualization Data Help

Cpen Geometry... Citrl+0
Cpen File With Current Settings...

Cpen Layout...
save Layout., Cirl+5

Irmport Bitrmagp Image...
Femowve Background Image

Export Image As Bitmap...

Erint... Citl+F
Frint Prewiew
Frint Setup...

EecentFile

Exit

Figure 3-2

3.4.2 Simulation

After loading the Geo mesh file, you need to visit this menu to run simulations. According to
the functions, the menu items are divided into four groups, “wizard” group, “run” group”,
“flow” group and “sediment” group (see Figure 3-3).

In “wizard” group, it provides you a quick guide on how to run simulations.
In “run” group, it provides you access to run simulations, i.e., Run CCHE2D Model....

In “flow” group, it provides you editing tools to prepare the initial conditions, boundary
conditions and the model parameters for flow.

In “sediment” group, it provides you editing tools to prepare the initial conditions, boundary
conditions and the model parameters for sediment.
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3.4.3 View

Eile Simulation Yiew Settings “isualization

“Wizard...

Fun CCHEZD Model...

oet Flow Parameters...

et Flow Initial Conditions..

=tart Editing Inlet/Outlet Boundany

Edit bonitor Points...

Edit Grid 3

Set Sediment Parameters...

=et zediment Boundary Conditions...
=et Bed Material Samples...

=et Bed Material Properies...

Figure 3-3

Data Help

16

This menu provides you necessary tools to view the current image more clearly and
accurately, such as Select, Zoom, and Pan, etc.

Select

Eile Simulation Yiew Settings “isualization Data Help

£o0rm

Fan

Zoom to Full Size
Zoom to Coordinates...

Fan with Full kMesh

Fanwith | Lines or J Lines Only

Fan with Skipped keash

Toolbars
Status Bar

Figure 3-4
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3.4.4 Settings

Visiting this menu, you can set up the visualization styles best fit your needs and personality,
such as plot type, colors, adding text, showing/hiding legend, title, grid, boundary,
simulation time, vectors, and etc. You can also set up all kinds of visualization
parameters/properties, such as properties of legend, title, text, flood, contour, vector,
background image, and etc.

Eile Simulation Yiew Seftings “isualization Data Help §

Flot Twpe 3
Flood Froperies...

Contour Properties..

Contour Labels Properties...

show Legend
Legend Froperies...

=howe Title
Title Propetties...

AddText. .
Text Properties...

Show Grid

show Boundany
Showe Simulation Time
show Dy Area

Show Frame
Show = Axis

show Yelacity Wectors
“ector Propeties

Color Scale
Gray Scale
Fewverse Color Map
Background Colar...

Edit Background Image
Background Image Properties..

Figure 3-5



Chapter 5 Visualize Results 18

3.4.5 Visualization

Through this menu, you can visualize all kinds of available result files, the intermediate file,
the final results file, and the history file.

File Simulation “iew Setings “isualization Data Help §

Auto-check Flow Intermediate Result
Flow Intermediate File

Flow Final Results File

Flow Histony File

Flow Histrory File Editar...

Auto-check Sediment Intermediate Result
sediment Intermediate File

sediment Final Results File

sediment Histony File

mediment History File Editar...

sediment Size Class Diaplay...

Figure 3-6

3.4.6 Data
You can probe and extract data from the image using this menu.

Eile Simulation “iew Settings “isualization Data Help £
Data Probe..
Extract Data. .
Extract from FPaolyvline...

Figure 3-7

3.4.7 Help

Have any difficulties? Found any bugs? Any comments? Contact us! Your suggestions and
critics are very important to us
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3.4.8 Popup Menus

As shown in Figure 3-8, there are two popup menus: “toolbar” menu and “view” menu.

The “toolbar” popup menu is a copy of the submenu “Toolbar” in menu “View”, while the
“View” popup menu is a simplified version of menu “View” for easy access. The former can

be activated by right clicking the toolbar, while the latter will appear by right clicking the
plot area.

Select
L\\g‘ Standard £00m
Pan
v Editing Grid Zoom to Full Size
v Editing B.C. Zoom Coordinates

v Adjusting Background

Figure 3-8
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4.1 Introduction

One main function of the CCHE2D-GUI is to run simulations using CCHE2D numerical
model. Basically, there are five steps to run simulations. The first step in getting a case ready
for simulation is to generate a mesh for the domain of interest. A mesh file, a file with a
“.ge0” extension, is required by both the CCHE2D-GUI and the CCHE2D numerical model.
You need the help of the CCHE2D Mesh Generator. The mesh file contains the geometry and
the initial conditions of the grid, such as the (x,y) coordinates, the initial bed elevation, the
initial water surface level, the bed roughness and the nodal type. In this manual, it is
assumed that you already have such a mesh file.

After loading the mesh file, you can set the initial conditions for flow, including editing the
grid (refining, coarsening, and modifying nodal type), setting the initial bed elevation, the
initial water surface level and the initial bed roughness.

After generating and editing the mesh, the next step is to set the model parameters. The
parameters are divided into two groups: flow parameters and sediment parameters. In flow
parameters, you need to set the simulation parameters, the bed roughness and the general
physical properties of water. In the sediment parameters, you need to define the sediment size
classes, set the transport mode, the transport equations or formulas, and the sediment
simulation options and parameters, etc.

Once the mesh generation process is complete and parameters for flow and sediment are set,
you need to specify proper initial and boundary conditions. If sediment transport option is
desired, you must specify initial composition of the bed. You can specify multiple inlet and
outlet sections for the domain, prescribe specific discharge, total discharge, or discharge
hydrograph at the inlet sections. At outlet sections, you can prescribe a constant water surface
level, a open boundary condition, a rating curve, or a stage hydrograph. In addition, you can
prescribe either steady or unsteady sediment boundary condition at the inlets.

After all the above steps are finished, the last step is to run simulation. You can run the
CCHE2D model locally, that is on the same computer you are running the CCHE2D-GUI.
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4.2 Edit Grid

The CCHE2D-GUI provides basic grid editing functionality that can be used for small
modifications of the computational mesh. You should use the CCHE2D Mesh Generator to
create the best possible mesh, and then import it into the CCHE2D-GUI.

After opening a mesh file, you can go to menu Edit and click Start Editing in submenu Edit

Grid or click 9' to activate the toolbar for grid editing. The detailed explanations on each
button of the toolbar can be found in chapter 3. You can make some fine tuning of the mesh
before running simulations, such as adding or deleting mesh lines in either I or J direction,
moving grid node, and moving I line and J line. If you want to regenerate the mesh, you need
to use the CCHE2D Mesh Generator.

O 3¢ |0 [ = [ 2] |2 2o | |G
Figure 4-1

To Add or Delete J Line,
e Click J_*I or ﬂ to enter the editing status. The I lines of the mesh will become gray

while the J lines will become highlighted. The cursor will become [}&J* [%J'

e Click the desired place (actually somewhere in between two existing J Ilnes) to add a
J line.

e Click the J line you want to delete.
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Figure 4-2

To Add or Delete I Line,

Click . or - to enter the editing status. The J lines of the mesh will become gray

while the I lines will become highlighted. The cursor will become %'* or %".

Click the desired place (actually somewhere in between two existing I lines) to add an
I line.
Click a I line you want to delete.
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Figure 4-3

To Move a Grid Node, click |ﬂ to enter editing status; then click the grid node you want to
move and hold the mouse button; and drag it to the desired place and release the mouse
button.

Moving a J line or I line is quite similar to moving grid node. First click l_"l or Iil to enter
editing status; then click the J line or I line you want to move and hold the mouse botton; and
then drag it to the desired place and release the mouse button.

You can only Undo one previous step by clicking |2| If you want to Undo All the changes,
click 'EI You cannot undo the changes after you saved the changes. If you want to save the

changes to the current mesh, click il Another alternative is to save all the changes to a new
mesh file by clicking .

Note: adding or deleting mesh lines change the mesh size and the orderings of the mesh
nodes. As a result, the boundary conditions and the results associated with the old mesh will
be incompatible with the new mesh. And, moving mesh lines or nodes may degenerate the
mesh quality and hence the accuracy of the solutions. Therefore, you must be very careful
with the grid editing.

4.3 Set Flow Initial Conditions

The numerical simulations of flow and sediment transport based on solving Navier-Stokes
Equations are initial-boundary value problems. The initial conditions and the boundary
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conditions must be specified before running the simulations. The initial conditions are very
important, since inappropriate initial conditions may slow down the convergence process or
even cause the simulation to fail. The initial conditions include the flow initial conditions and
the sediment initial conditions. This section will tell you how to set the flow initial
conditions.

In addition to the geometry information, the mesh file also contains the information of the
initial flow conditions that include the initial water surface level, bed roughness, and initial
bed elevation. To set the initial conditions for flow, you need to visit Set Flow Initial
Conditions...in Simulation menu which activates the Nodal Properties dialog window.

To Specify Initial Water Surface Level, Roughness and Bed Elevation,

Select the flow variable you want to specify by checking the radio button in Assign
WSL, Roughness or Bed Elevation.

If you click Whole Domain, the selected flow variable will be assigned a constant
value through the domain.

You can also give a spatial distribution to the selected flow variable by clicking Sub-
Region. After clicking this button, the GUI waits for you to define the region by
selecting two points which defines a rectangular area within the mesh.

The Assign Value dialog will appear right after clicking Whole Domain or after you
click the second point when defining Sub-Region. Enter the desired value and click
OK.

You can repeat the above steps until the initial conditions of all the flow variables are
set.

Note: Please make sure the initial water level at the inlets is higher than bed.

Tip: If the initial WSL is too low, there will be many dry nodes at the beginning
of the simulation. This may cause the simulation fail. To avoid it, specify the
initial WSL a little higher to reduce the number of dry nodes.
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; ; Nodal Properties -ASSi
Nodal Properties—Assign... F1 oS T TRRETES

™ Keep curent flood min and max values

I Keep curnent flaod min and max values Assian WSL, Roughness, or Bed Elevation

% Ipitial water surface level

Aszszign WSL, Roughness, or Bed Elevation

- © Roughness
& Initial water surface level £

" Bed elevation

" Roughness
Wwhale Damain Sub-Region

" Bed slevation

© Assian new |D to nodes
Select a region by clicking on two
different nodes.

‘whole Domain Sub-Region

" |nterpolate initial water surface level

= Azsign new |D to nodes Identify a region by selecting two nodes.

Select a region by clicking on two
different nodes.

Specily il water sutace. Make sure the value i higher Undo | Save |

than bed elewation

" Interpolate initial water suface level Undo Al | Bl |

|dentify a region by selecting two nodes.

e _|
Unda Al | Exit |

Figure 4-4

You can specify a linear distribution in either | direction or J direction of water
surface level in a region represented by a pair of diagonal points instead of a constant
distribution. To do the linear interpolation, check the option Interpolate initial water
surface level and then click two different points to define a region. Finally choose the
direction by checking Interpolate along constant I-lines or Interpolation along
constant J-lines and click OK.

Nodal Properties -- Inte

I~ Keep cunent flood min and max values

Asgsign WSL, Roughness, or Bed Elewation

" Initial water surface level

€ Fioughness

1 Bed elevation

ol Demai Sk edran)

1~ Assian new 1D to nodes
Select a region by clicking on twa
different nodes.

4 Interpolate initial water surface level
Initial Water Level Interpol Identify & region by selecting bwa nodes.

Undo Save
Undo Al Exit

" |nterpolate alang constant |-ines

€ Interpolate along constant JHines

oK Cancel

Figure 4-5
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Three nodal types, namely, internal nodes, boundary nodes, and external nodes, are
identified in CCHE2D model. You can change the nodal type for a specified region
represented by a pair of diagonal points. For example, if you want to construct an island in
the domain, follow the following steps:

Click the radio button Assign new ID to nodes and then select a region by clicking

on two different nodes.

Check the option Set as boundary and click OK. The region will be surrounded by

the blue lines.

Click two diagonal points to specify the region covering all the other nodes within the

blue lines.

Check the option Set as external and click OK.

Warning: You must be very careful when changing the nodal type. It may result
in an ill-defined mesh and the model may fail to run. Each time when you want

to construct an island, make sure follow the above correct steps. You should
always use the CCHE2D Mesh Generator to create high quality mesh.

™ Keep curent flood min and max values

[~ &szian WEL, Roughness, or Bed Elevation
€ Initial water surface level
€ Roughness

" Bed elevation

8 e Bl Sub-Hegian

 Inteipolate initial water suface level
|dentify a region by selecting two nodes,

Undo | Save |
Unda &0 | Exit |

S
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Assign'WSL, Roughness, or Bed Elevation
1 nitial water surface level
" Roughness

e I

" Interpolate initial water suiface level
Identify & region by selecting twa nodes.

Undo Save |
Ezit |

%]
B
€ Roughness
#==M  Bed elevation
éﬂ%ﬁ% il Dipmar SR egion
E%% L
% #_§§§ different nodes
ey € emterp s e
= e
— \ Undo Al Esit
///////éﬁ_‘a‘%% §\ e |

4.4 Set Flow Parameters

The flow parameters consist of Simulation parameters, Bed Roughness parameters and

Advanced parameters. The Set Flow Parameters window can be invoked by clicking Set
Flow Parameters...in menu Simulation.

In page Simulation Parameters, the parameters are divided into five groups. Each parameter
is explained as follows:

e Ingroup Time Step,
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o0 Simulation time (s): the total time period in seconds of the simulation. In
case of steady flow, this time should be sufficient so that a steady solution
could be achieved

0 Time step (s): the step for time marching of the simulation.

In group Time Step for Output, you can set the step intervals to output results into
the Intermediate File, the History File, and for the Monitor Points, and set the step
intervals for screen outputs indicating Convergence process.

In group Turbulence, there are three Turbulence Model Options:
Farabolic: Eddy

Mixing Length Model
F.-E pzilon kode

o For Parabolic Eddy Viscosity Model and Mixing Length Model, you can
set the Turbulence viscosity coefficient. This coefficient serves as a
multiplier, i.e., a value of 10 means that the turbulent viscosity is 10 times that
computed from the selected turbulence model. Although normally it equals 1,
this coefficient has been tested in a range of [0.1, 1000].

In group Unsteady Flow Computation, you can choose to Compute as quasi-
steady flow instead of the real unsteady flow. If the flow boundary condition at any
of the inlet section is unsteady, i.e., discharge hydrograph is specified, both the
sediment and flow time steps are the same and the flow and sediment transport
simulations are performed for each time step. However, for long-term simulation the
computation time may be quite long. To increase the computation efficiency, the user
has the choice to turn on the option that computes the unsteady flow as quasi-steady
flow. In this case, the discharge hydrograph provided by the user must be a step
function. The discharge during each step is considered as constant and the flow and
sediment simulations are performed as for steady flow. Suppose (Q;, T;) and (Qi.,
Ti.1) represents two consecutive hydrograph ordinates then for quasi-steady
computation the discharge Q; is assumed to be valid for the duration between T; and
Ti.1. In case of unsteady flow computation, the discharge is interpolated for any time
between T; and Ti;. You can set the Time steps to reach steady state during each
step. Note that the time series in the hydrograph files of the inlets and outlets
must be the same. The quasi-steady simulation cannot start from rest and must
run from some base result.

In group Numerical,

o Wall slipness coefficient: It is used to specify the wall boundary condition at
no-flow boundaries. A value of 0.0 means no slip condition and a value of 1.0
means total slip, i.e., tangential velocity at no flow boundaries is allowed. A
value between 0.0 and 1.0 would mean partial slip. A value greater than 1.0
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signals the application of log-law. The log-law boundary condition allows
partial slip, however, the shear stress is accurately predicted.

0 Depth to consider dry (m): It is used to determine the wet and dry nodes.
The minimum water depth above it used to consider a node to be wet, while
the water depth below that value would make a node dry.

o Time Iteration Method: This parameter provides information about the
number of internal interations per time step. The Method 1, Method 2 and
Method 3 mean small, medium, and large number of iterations per time step.
The actual number is set by the computational model. The value should be
based on the time step size, i.e., if the time step size is large the iteration
control flag should be set to a higher value.

Set Flow Parameters x|
Simulation Parameters | Eed Hnughnessl .&dvancedl
— Time Step  Time Steps for Output

Simulation time [3] |10 Intermediate File
[ i 100
Time step [3) ool History File I

Manitar Points IEI—
Total Time Steps 10000
Convergence |1 0

 Tubulence
Turbulence Model Option IF'arahDIic Eddy Wizcosity Madel ;I

Turbulent vizcozity coefficient

— Unzteady Flow Computation

™ Compute as quasi steady flow

|1—
Time Steps to reach steady state I-I
ID 5

— Mumerical

wiall zlipress coefficient

Depth to congider diy [m) o4
Time Iteration Method IMethDd 1 - I
Ok I Cancel | Lpply |
Figure 4-7

In page Bed Roughness, the parameters are divided into two groups: For Flow Simulation
Only and For Sediment Transport Simulation.
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For flow simulation, you can choose to either Use Values in .geo File or Use Bed
Roughness Formula. The roughness value in Geo file can be either Manning’s n or
Roughness height Ks. You must specify if the roughness values in the .geo file are
Manning’s n or roughness height.

Foughness height ks [m]

0 Two bed roughness formulas are available for calculation: Wu and Wang
(1999); and van Rijn (1986). If you choose roughness formula for flow, the
selected formula will be also used in the bed roughness calculation for
sediment. You also need to specify the formula parameters, such as D16, D50,
D90 and Calibration Factor. The Calibration Factor is within the range of
[0.2, 5.0] and its default value is 1.0

van Rijn [1986)

For sediment transport simulation, there are five methods to calculate the bed
roughness. You can Use the value in *.geo file, or calculate bed roughness according
to the sediment diameter size of D90 or D50, or use Wu and Wang (1999)’s formula
and van Rijn (1986)’s formula.

Uze the value in *.geo file
090
&0

"W and Wang [1999) |
vah Rijn [1986] 0

The options Wu and Wang (1999) and van Rijn (1986) can be set in either group
For Flow Simulation Only or For Sediment Transport Simulation. Setting them
in one group equals to setting them in both groups at the same time.
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Set Flow Parameters x|

Simulation Parameters  Bed Roughness IAdvanced I

— Far Flow Simulation Okl

£ Use Values in .gso Fils W
' Use Bed Roughness Formula
Ivan Rijn [1936] =]
Sediment diameters for whale domain
D16 [0.001 D50 [0.004 D30 [o.008
Calibration Factor |32—

— For Sediment Transport Simulation
Bed Roughness Calculation kethod
I\ran Rijn [1986) =]

Qk, I Cancel Lpply
Figure 4-8

In page Advanced, there are four parameters, namely, Coriolis force coefficient,
gravitational acceleration, von Karman constant, and kinematic viscosity of fluid, with
default values that suffice for most cases, however, if needed you can change the default

values.
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Set Flow Parameters x|

Simulation Parametersl Bed Roughness  Advanced |

Cariolis force coefficient IU
Giravity [m/s2) 9.81673

von Karman constant 0.4

Fluid kinernatic vizcozity [rels] I‘I 006

ak. I Cancel Al

Figure 4-9

4.5 Set Sediment Parameters

To run sediment transport simulation, you must specify the sediment parameters and the
initial and boundary conditions. The basic procedure of setting sediment information is listed
as follows:

Define the number of layers.

Define the sediment size classes. All bed material and boundary condition data are
specified according to these classes.

Specify the sediment boundary conditions.
Define the bed material samples.

Set the bed material properties.

Sediment parameters are specified through the Set Sediment Parameters... in the
Simulations page. There are four pages, Sediment Size Classes, Sediment Transport,
Sediment, and Bed Roughness.

In page Sediment Size Classes,
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e Number of Bed Layers: is used to define the bed configurations in vertical direction.
The default value is 3. The first top layer is the mixing layer where the exchanges
between sediments in water and on bed occur.

e Minimum Mixing Layer Thickness: is a numerical parameter used to confine the
bed erosion process.

e In group Define Size Class,

o To add a size class, input the sediment size diameter one at a time and click
Add Size Class.

0 To delete a size class, select a sediment size in Mean diameter (m) of each
size class and click Delete Size Class.

To delete all size classes, click Clear All.

0 Notes: The maximum number of sediment size classes is 8. Practically this
number should not be more than 5, otherwise the computational
efficiency will be reduced significantly.

Set Sediment Parameters x|
Sediment Size Classes | Sediment Transport I Sediment I Bed Roughness I
Mumber of Bed Lavers |3
Minirurmn Mixing Layer Thickness ID-DE‘
— Define Size Cla
Mean diameter [m) Diameter [m]
of each size clazs
n.0ooioooo . l ID
0.00020000
0.00050000
WILILLI, Add Size Class |
Delete Size Class |
Clear Al |

QK. I Cancel | Al
Figure 4-10

In page Sediment Transport, four groups of parameters need to be specified.
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In the first group, you can set the Transport Mode and the Transport Capacity
Formula. There are five transport modes and four capacity formulas available.

Total Load az Bed Load Pluz Suspended Load b o NIt (=T Rte 4= =T eta KU N RGN
Taotal Load az Bed Load Model tadified Engelund and Hanzen formula
Total Load az Suzpended Load Model SEDTRA module

0 Total Load as Bed Load Plus Suspended Load Model is for simulation of
both the bed load and the suspended load (total load).

o Total Load as Bed Load Model is for simulation of both the bed load and the
suspended load but with the bed load dominant.

0 Total Load as Suspended Load Model is for simulation of both the bed load
and the suspended load but with the suspended load dominant.

o If you select Total Load as Bed Load Model or Total Load as Suspended
Load Model, you need to choose appropriate sediment transport capacity
formula.

In group Sediment Simulation Mode, two simulation modes are available. The first
option Slow Bed Change can be selected only if the flow is steady, while the option
Fast Bed Change is for unsteady flow. Note that if you choose to Compute as
guasi-steady flow in page Simulation Parameters of Set Flow Parameters (please
refer to section 4.4 for details), it implies the simulation mode of Fast Bed Change for
sediment transport and you will not be able to set other simulation mode.

In group Adaptation Length for Bedload, you can choose appropriate option to
calculate adaptation length for bed load for non-equilibrium sediment transport.

In group Adaptation Length Factor for Suspended Load, similarly, you can choose
appropriate option to calculate the adaptation length factor for suspended.

The non-equilibrium adaptation length characterizes the distance for sediment to
adjust from a non-equilibrium state to an equilibrium state. It is a length scale for the
river bed to respond the disturbance of the environment, such as hydraulic structures,
channel geometry changes and incoming sediment variation.
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Set Sediment Parameters | x|

Sediment Size Classes  Sediment Transpart | Sedimentl Eed Houghnessl

Transport Mode ITotaI Load az Bed Load Model LI

Transpaort Capacity Formula IW’u et al. formula LI

— Sediment Simulation Mode
& Slow Bed Change with Steady Flow

" Fast Bed Change with Unsteady Flow

— Adaptation Length for Bedload
% Set az average grid length

" Set as 7.3 of average dune length

" Specify adaptation length I‘I

—Adaptation Factor for Suspended Load
& Based on Amminini and di Silvio (1988)

" Specify adaptation factor IU-UUU1

Ok I Cancel | Apply I
Figure 4-11

In page Sediment,

e The Sediment specific gravity has a default value of 2.65 that suffices for most
applications.

e The Curvature Effects can be included into the sediment transport simulation if the
domain has the curved parts. You need to set the Average channel width
accordingly.

e In group Steady Flow Computation,

0 The Time steps to adjust flow is used to adjust the flow after the bed
changes. The flow will be recalculated for the number of time steps specified
by the user.

0 The Erosion/Deposition limit (0.01-0.05 of depth) is used to restrict the
maximum amount of erosion/deposition in the domain within a time step. If
erosion/deposition at any node within a time step exceeds the limit specified
by the user, the time step is reduced and computations are repeated.

0 The above parameters are effective only if steady flow boundary conditions
are prescribed at all the inlets.
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Set Sediment Parameters

Figure 4-12

The page Bed Roughness is the same as the page Bed Roughness in Set Flow Parameters.
Please refer to section 4.4 for details.
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Set Sediment Parameters | x|

Sediment Size Classesl Sediment Transportl Sediment Bed Roughness |

— For Flows Sirnulation Only

& Use Yalues in .geo File IManning's n - I
" Use Bed Roughhess Formula
Ivan Riin [1958) =

Sediment diamaters far whole domain

D16 [am D50 [F004 D0 [Fo0E

Calibration Factar |3_2

— For Sediment Tranzport Simulation

Bed Roughness Calculation Method

Da0 LI

(] I Cancel Apply
Figure 4-13

4.6 Set Sediment Boundary Conditions

The information of sediment boundary conditions are provided by the suspended sediment
boundary condition file (*.sbc) and the bedload boundary condition file (*.bbc). The
CCHE2D-GUI provides a file editor to help you edit these two files.

e To edit these two files, select Set Sediment Boundary Conditions...in menu
Simulations. Please make sure you already defined the sediment size class, otherwise
an error message will appear.

CCHE2DGUI-Define Size Class x|

& Flease define the sediment size classes firstl
r

e In the File Editor, you can create (New), Import and Save the sediment boundary
conditions file selected from the File Selector.

Suzpended Sediment Boundary Condition File [ sbe)
BedLoad Boundary Condition File [.bbc) h
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File Editor | x|

& | 8 | ¢ | o | e | F | @& | H &
1 | Time Cizscharge Classt Class2 Class3 Classd J
2 (5] {kafm 3y {o.0oaty (0.0002 (0.00045) {0.001)
3 | 0 1 0.25 0.25 0.25 0.25
e 1 1 0.25 0.25 0.25 0.25
5 | z 1 0.25 0.25 0.25 0.25
L 3 1 0.2a 0.2a .25 .25
7
o
9
10|
11
12
s
14 -
Al | d
Mt Irnport | Save | ISuspendedSedimentBDundal_l,lConditinnFiIe[.sbc] LI E xit |
|Number of Size Claszes |4 |Number of D ata Paints |4
Figure 4-14

e To import an existing selected file, click Import.

e To save the changes to a selected file, click Save.

Open a SBC file EE3 |l Save As SBC File KR
Lok i I@ example = = &5 Elv Save in: Ia exampls =]« £k B3~
[#]try.she
File name: iy sbc Open I Filename:  [<shc Save I
Files of type: ISuspended Sediment Boundary Condition Fi;l Caneel Save as type: Isuspended Sediment Boundary Condition Fi;l Canicel
| = N =
Figure 4-15

e To create a template for the selected file, click New. The sbc and bbc template is
created based on the Number of Size Classes and Number of Data Points. The
Number of Size Classes is a predefined value and you cannot set it here. The
Number of Data Points defines the number of time series points. The sbc and bbc
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files have the same format. The unit of Sediment Discharge in sbc is kg/m® while

in bbc is kg /s.

e To edit the cell value, click the active cell and then type the desired values. The cells
in gray color are inactive. You can Cut, Copy, Paste and Delete by right clicking the
selected cells to invoke the popup edit menu.

& | B C o | e | F | 5 | H =
1
2| J
T3 | 0 1 0.25 0.24 0.25 0.25
e 1 1 0.25 0.25 0.25 0.25
T 5 | 2 1 0.25 0.25 0.25 0.25
B 3 7 025 025 025
_7
_8 |
g
0 %
T
Tz |
ER
g | -
Al | d

Figure 4-16

e Note that once the Number of Data Points is set, you cannot add more data points by
directly inputting values into cells. The sum of the factions of the size classes at each
time series should be 1, other wise an error message will appear.

F

CCHE2DGUI-Error | x|

‘m‘m‘b‘w‘m|_‘

W R =D

JRES R S

024
0.24
024
0.25

025
0.4
nz

0.25

024
0.24
024
0.25

025
0.4
025
0.25

Figure 4-17

4.7 Set Inlet/Outlet Boundary

& The fractions atline [5] do not add up to 1.01

To set inlet or outlet boundary conditions, there are two steps to follow: editing boundary
node strings and attaching boundary conditions to the node strings. You need help from the
tools of editing boundary conditions which can be activated by clicking Start Editing
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Inlet/Outlet Boundary from menu Simulation or button 9' on the boundary editing
Lol IR
toolbar

There are two kinds of boundary node strings, inlet boundary node string (denoted by an
arrow entering the domain), outlet boundary node string (denoted by an arrow going out of
the domain).

Figure 4-18

e To add a boundary node string: click il and then click two different points along
a constant | line or J line. Make sure the node string is at least three nodes wide.

e To delete a boundary node string: click #| and then click the node string you want
to delete.

e To modify a boundary node string: click ﬂ and then click a point on the I line or J
line on which the node string is located. The length of the node string will be
changed. You also need to make sure the modified node string is at least three nodes
wide.

e To select a boundary node string: click ﬁl and then click the desired node string. If
it is inlet boundary node string, you need to attach the Inlet Boundary Conditions; if
it is an outlet boundary node string, you need to attach the Outlet Flow Boundary
Conditions; and if it is a newly added node string, you need to determine its
boundary type in Select Inlet/Outlet Boundary.

Select Inlet/QutLet Boundary x|

+ |rlet Boundary Condition
" Outlet Boundary Condition L\\S Cancel |

Figure 4-19
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For Inlet Boundary Conditions, you need to set the flow inlet boundary conditions and the
sediment inlet boundary conditions.

e In page Flow,

0 You can specify either Total discharge or Discharge hydrograph with
Inflow angle (degree) at the inlet. If the Discharge hydrograph is selected,
you need to provide a discharge hydrograph file (*.dhg) whose file format can
be found in Appendix. Note that the hydrograph must start from t = 0.

0 A shortcut of Set Flow Parameters...is provided here. For details, please
refer to section 4.4.

0 To detach a flow boundary condition, click Delete Flow BC.

Inlet Boundary Conditions | x|

Flaw I Sediment |

Boundary Flow Option:

% Total discharge (m/s] |5 Open a Discharge Hydrograph File 7 x|
Look in: I@ colorado LI & &% B3
" Discharge hydroaraph I EelER e

Inflows angle [degrees) IE
Set Flaw Parameters. . | Delete Flow BC |

File narne: | Open I
Ok I Cancel | Appl | Files of type: | Discharge Hydrogiaph Files [*.dhg) =1 Cancel |/
M %
Figure 4-20

e In page Sediment, you need to provide a bed load boundary condition file (*.bbc) or
a suspended load boundary condition file (*.sbc) or both, which depends on the
option you selected in the Transport Mode of page Sediment Transport in Set
Sediment Parameters.

o To attach an existing sediment boundary condition, click Import BC File...
in group BedLoad Sediment or Suspended Sediment. If no existing
sediment boundary condition is available, you can create a new sediment
boundary condition by clicking Create BC File....and the File Editor will
appear. For details on how to edit sediment boundary conditions using File
Editor, please refer to section 4.6.
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Inlet Boundary Conditions X
Flow  Sediment I
— Bedload Sediment — Suzpended Sediment
Create BC Fie... | Create BC File... | Open a Bedload Sediment File 7] x|
Irnpart BC File... | Import BC File... | Lok in: Ia example LI = cF Ei~
I I ]ty bbc
Set Sediment Parameters...l [elete Sedimemt IS |
File name: Icolorado.bhc Open I
k. | Cancel | Al | Files of type: IBedIoad Sediment Files [*.bbe] ;I Cancel |
SIS o A
Figure 4-21

0 To detach a sediment boundary condition, click Delete Sediment BC.

For Outlet Boundary Conditions, four kinds of outlet flow boundary conditions are
available, Open boundary conditions, Water surface level, Rating curve and Stage

Hydrograph.
e In case of Open Boundary Conditions, the model will estimate the water surface

level at the outlet boundary based on kinematic wave condition. This option is
valuable if you cannot assess the water level at the channel outlet.

e If you select Rating curve, you need to provide a rating curve file (*.rcv) with stage-
discharge relationship. Please see the Appendix for instructions.

e If you select Stage hydrograph, you need to provide a stage hydrograph file (*.shg)
with time-stage relationship. Note that the stage hydrograph must start from t = 0.
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Outlet Flow Boundary Condition x|

— Flows Option:

¢~ Open boundary condition

& water surface level [m) |2.5
" Rating curve I
" Stage hydrograph I
Outflow angle [degrees) [}S ID
ok | Delete BC | Cancel |

Open a Rating Curve File 7| x| Open a Stage Hydrograph File | 7] x|
Look in Ia colorado ;I & 5 B~ Loak in: Ia colorado LI & rji B~
Colorada.rcv Colarado.shg
File name: | Open I File name: I Open I
Files of type: IHaling Curve Files [* ) LI Cancel | Files of type: IStaga Hydragraph Files [*.sha) LI Cancel |

N v/ | A
Figure 4-22

4.8 Set Bed Material Samples

The bed material samples will be used to define the initial bed material compositions in both
horizontal and vertical directions for the entire domain. The information of the bed material
samples are contained in a file with the extension bmt. To set bed material samples, select
Set Bed Material Samples... in menu Simulation. Please make sure you already define the
sediment size classes, otherwise an error message will appear.

CCHE2DGUI-Define Size Class x|

& Flease define the sediment size classes firstl

I

In Define Bed Material Samples,
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e If the bmt file exists, the defined bed samples will be displayed, otherwise a blank

sheet is displayed.

e You need to set the Porosity and the fractions of each sample. You don’t need to set

the Sample No.

A | 8 | ¢ | o | e | F | & <«
1 [
2
3 1 0.24 0.1 0.3 0.4 0.2
4 | 2 0.24 0.0 0.4 0.4 015
5 | 3 0.24 015 0.3 0.35 0.2
B 4 0.24 0.1 0.5 0.3 0.1
7 5 0.24 0.1 0.3 0.5 0.1
g
g

<

s

Feset | Add Sample | Ok I Cancel |
I
Define Bed Material Samples % |
A | B8 | ¢ | o | E | F | & 4
1] _
2
3
L
e
6
7
_ 8 |
g -
1| | ’
Heset I Add Sample | 0K Cancel |
Figure 4-23

e To create a new sample, click Add Sample. A sample with default porosity and

equal-distributed factions will be added at the end of the records.

e To edit a sample, click the corresponding cell and type the desired value. Please make
sure the sum of the factions of each sample be 1, otherwise an error message will

appear.



Chapter 4 Run Simulations 45

e To save the samples, click OK. The defined bed samples will be saved into the bmt
file and a bed file which defines the initial bed material composition for each mesh
node will be created at the same time using the information from the bmt file. If the
bed file is already existing, you need to confirm if it is overwritten or not.

CCHE2DGUI-Bed Material File Error |

The bed material properies file already exists.
Do wou want to reintialize the file?

If wou press 0K, the sediment initial condition must be specified.

K, Cancel

Figure 4-24

e To delete all samples, click Reset.

4.9 Set Bed Material Properties

After the bed samples are defined, you can set the initial bed material properties contained in
a file with the extension bed. To set the bed material properties, select Set Bed Material
Properties...in menu Simulation. If the information in bmt file and bed file is not
compatible, you can create a new bed file based on the information from bmt file.

CCHE2DGUI-Create Bed File | %]

The existing bed material file contains incompatiable bed infarmation
. Do wou want to create a new bed file’?

NiEE: ] |

Figure 4-25

There are five properties divided into two groups for each mesh node, Layer Thickness, Bed

Sample Number, Erodibility, Maximum Erosion Thickness, and Maximum Deposition
Thickness.
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Edit Bed Material Properties x|
— Layer properties

Layer Mumber INumber 1 - l

% Layer Thickness [m) I'I—

" Bed Sample Murmber Im
Whole Damain | Define Distribution |

Flease specify both thickness and sample number faor EACH
LAYER

— MNodal Erodibility and Thickness
" Erodibilty TES i

= Masimurn Erozion Thickness [m] ISD
= Maximurm Deposition Thickness [m] Ign
Whole Domain | Define Distribution |

Undo | undoar | Save | Edt |

Figure 4-26

In group Layer properties,

You must set the layer thickness and layer sample number for each layer. The Layer
Number is set in page Sediment Size Classes in Set Sediment Parameters (please
refer to section 4.5). The samples are set in Define Bed Material Samples (please
refer to section 4.8).

To set the layer thickness or layer sample number, type the desired value or select
desired sample, then click Whole Domain or Define Distribution. If you click
Whole Domain, the selected property will be assigned a constant value for each
node. You can also give a spatial distribution to the selected property by clicking
Define Distribution. After clicking this button, the GUI expects you to define the
region by selecting two points which are the diagonal points of a rectangular area
within the mesh.
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Thickness for Layer 1 (m)

1.000 2.290

4.7350 5.000

Edit Bed Matenal Properties

— Layer propertie:

Layper Mumber INumber1 vl

€+ Layer Thickness [m] IB
" Bed Sample Mumber ISampIe‘I vl

' hale Domain | D efing Distribution |
Flease specify both thickness and sample number for EACH
LAYER

— Modal Erodibility and Thickness
 Erodibility TES h
= Maximumn Erosion Thickness [m) ISD

= Maximum Deposition Thickness [m) Ign
Whale Domain | Define Distribution |
Undo | undosn | sae | Eat |

Figure 4-27

Note that you need to specify the layer properties for EACH LAYER.

In group Nodal Erodibility and Thickness,
o The erodibility helps differentiate the non-erodible and the erodible nodes. For

example, the nodes on the concrete hydraulic structure should be non-erodible.

e The Maximum Erosion Thickness and Maximum Deposition Thickness are used
to limit the erosion and deposition process, respectively. By default, a uniform value

of 90 meter is used, that is, no limit is enforced.

e For a selected property, you can set a constant distribution by clicking Whole
After

Domain. You can define the distribution by clicking Define Distribution.

clicking this button, the GUI is waiting for you to define the region by selecting two

points which are the diagonal points of a rectangular area from the mesh.

To save your settings, click Save. The changes will be saved into the bed file.

To undo the changes of the previous step, click Undo.
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To undo all the changes, click Undo All.

4.10 Set Monitor Points

Monitor points are used to get history of results at selected nodes. The current version of the
CCHE2D model allows up to five monitor points in the computational domain. As the
CCHE2D model is an unsteady flow model, even the steady state is attained through forward
marching in time. Thus monitor points are valid both for the steady and unsteady flow
simulation. To set the monitor points, select Edit Monitor Points... in menu Simulation.

To add monitor points through 1J Indices, input the | index and J index and then
click Add Point in group Monitor Point Indices.

To Add monitor points through Coordinates, input x coordinate and y coordinate
and then click Add Point in Monitor Point Coordinate. A grid point closest to this
location (x, y) will be added.

You can also click Add Points from Grid and then click a grid point.

You can also click Select Monitor Point and then click the desired place on the
mesh. A grid point closest to this point will be added as a monitor point.

You can Remove Current Point and Remove All Points
To save the monitor points, Click Save.

If you set the monitor points, you need to set time step for monitor points output on
page Simulation in Set Flow Parameters.
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Edit Monitol

Fanitor Paint Indices Manitar Point Coordinates

| index |12 % coordinate [m) |31.8052838
Jindex I‘m  coordinate [m] 15653034

Add Puoint | Add Paint |
Select Manitor Paint | Add Paints from Grid I Save |
Remove Current F'Dintl Femowe All Paints | Exit |

i

Figure 4-28

4,11 Run CCHE2D Model

After all the initial conditions and the boundary conditions are set, the simulation can be
performed. To run CCHE2D model locally, select Run CCHE2D Model... in menu

Simulation or click ! in the main toolbar.

In Simulation Options, the current Run Number is displayed at the top of the window. This
Run Number will be used to name the corresponding results file. The flow result file has the
extension “flw”, while the sediment result file has the extension “sdm”. The name of the
result file has the following generic form:

CaseName_Run-Current Run Number (Start Run Number).flw (or sdm)

For example, if the CaseName is “try”, the Current Run Number is 4, and the Start Run
Number is 1, the result file will be: “try_Run-4(1).flw” or “try_Run-4(1).sdm”. The Start Run
Number represents the results from the corresponding run. If it is 0, it means the simulation
will begin from rest.

There are four simulation options.



Chapter 4 Run Simulations 50

e Start Flow Simulation from Rest: It is also called “cold start” for flow simulation.
The flow simulation will begin with the initial water surface specified as in section
4.3 and the initial velocity field (velocities are set to zero by default)

Simulation Options | x|

— Simulation Run Mumber 4

& Start Flow Simulation from Fest

™ Continue Flow Simulation from Flow Figld at Time
I‘IDDs [Run Mumber 1] =l

' Start Sediment Tranzport Using Flow Field at Time
[100s (Run Mumber 1) =

¢ Continue Sediment Transpart from Results at Time
[100.003s (Fun Mumber 3) =l

| Start Simulation I Cancel |

Figure 4-29

e Continue Flow Simulation from Flow Filed at Time: It is also called “hot start” for
flow simulation. The flow simulation will begin with the computed flow field at a
selected time. You can select the flow field from the corresponding flow filed
selector.

Simulation Options | x|

— Simulation Fun Number 4

" Start Flow Simulation from Fest

& Continue Flow Simulation from Flow Figld at Time
100z [Bun Murnber 1]

100z [Bun Murnber 1]
12005 [Fun Number 1] e

100.003z [Run Mumber 3]
[T T OO 17 =

™~ Continue Sediment Transport from Fesults at Time
J100.003s (Fun Number 3) =

| Start Sirmulation I Cancel |

Figure 4-30
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Start Sediment Transport using Flow Field at Time: It is also called “cold start”
for sediment transport simulation. The sediment transport will begin with the initial
bed defined in the mesh file (geo) and the computed flow field at a selected time. You
can select the flow field from the corresponding flow field selector.

Simulation Options %

— Simulation Bun Humber 4

" Start Flow Sirulation from Rest

™ Continue Flow Simulation from Flow Field at Time
|1nus [Run Mumber 1] =l

& Start Sediment Transpart Using Flow Field at Time

00z [Fun Murmber 1]
10 i Mumber 1]
(2005 (Fur Murber 1] e

100,003z [Fun Mumber 3]
T —

Start Simulation I Cancel

Figure 4-31

Continue Sediment Transport from Results at Time: It is also called “hot start” for
sediment transport simulation. The sediment transport will begin with the computed
bed and flow field at a selected time. You can select it from the sediment results file
selector. Use this option to continue a sediment transport simulation.

Simulation Options x|

— Simulation Run Murnber 4

€ Start Flow Simulation fram Best

¢~ Continue Flow Simulation from Flow Field at Time

1005 [Flun Number 1) ]|
¢ Start Sediment Transport Using Flow Field at Time
|1 00z [Fun Mumber 1) =
% Continue Sediment Transport from Results at Time
{100.003s (Fun Number 3] =]
| Start Simulation I Carncel |

Figure 4-32
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To actually start the simulation, first select the simulation option and then click Start
Simulation. The GUI will check all the model parameters, and the initial and boundary
conditions. After the check, the simulation will be carried out in a console window.
Progress of the run is displayed in this window. You can close the CCHE2D-GUI while
the model is running. Closing the console window will interrupt the simulation. During
the simulation, you can visualize the intermediate results.

[4]CAWINNTAsystem32icmd.exe
[1T5]

# of the total t
# of the total t
% of the total t
% of the total t
% of the total t
. 3480808 # of the total t
3560800 # of the total t
. 36808600 % of the total t
.3706A00 % of the total t
300000 % of the total t
# of the total t
# of the total t
% of the total t
Li]c] % of the total t
4300800 % of the total t
0. 4480000 # of the total t
8.4560000 # of the total t
8.4600000 % of the total t
8.4780000 % of the total t
8.4800000 % of the total t
0. 47800008 # of the total ti
8.56000000 # of the total time
B.5100000 % of the total timesteps

Figure 4-33
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4.12 Use Wizard

To help the first-time users quickly master how to run simulations using CCHE2D-GUI,
a simple wizard is provided. To use the wizard, select Wizard in menu Simulation or

click ** in the main toolbar.

In Wizard, only the necessary steps are listed. For each step, the File Status, Action
Status, and Note are provided.

e The File Status shows the status of files associated with the corresponding step.
“Available” denotes the associated files already exist, while “Missing” denotes
the non-existing files that should be created by the CCHE2D-GUI or provided by
the users.

e The Action Status traces the users’ action on the corresponding step. “Done”
means the corresponding step has been successfully executed; “Canceled” means
the corresponding step has been executed but not completed; and “Not Done”
means the corresponding step has not been executed or has been skipped.
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e The Note shows the current properties of the steps. “Required” means the
corresponding step must be executed, while “Optional” means the corresponding
step may not necessarily be executed and can be skipped if not needed for the
desired simulation.

e There are 9 steps, among which steps 3, 4, 5, 7, and 8 are related to the sediment
transport simulation. The properties of these steps are determined by the sediment
Transport Mode in page Sediment Transport of Set Sediment Parameters
(please refer to section 4.4 for details). If a certain transport mode is selected,
these steps become “Required” if you want to run sediment transport simulation.
For flow simulation, you can skip these steps (3, 4, 5, 7 and 8).

Wizard 1|

Steps File Status |Action Status [+ ote

1 Qpen a Geo File. Available Dane Required
2 Set Flow [nitial Conditions. Available Canceled Cptional
3 Set Flow Parameters. Auailable Mot Done Fequired
4 Set Sediment Paramters. Auailable Mot Done Fequired
5 |Set Sediment Boundary Canditions,|  Missing Mot Done | Reduired
3] Set InletiQutlet Boundary. Available Mot Dione | Required
7 Set Bed mMaterial Samples. Auailable Mot Done Feguired
g Set Bed mMaterial Properties. Auailable Mot Done Ciptional
2] Run CCHEZD Model Locally. Available Mot Done | Reduired

<< Back | Mest > I Execute Cancel

J—

.Figure 4-34

The navigator buttons <<Back and Next>> are used to select a step. Once a step is selected,
click Execute to perform this step. Details on these 9 steps can be found in previous sections
in this chapter.



5 Visualize Results

5.1 Introduction

Visualization of modeling results is another main function of the CCHE2D-GUI. It provides
quite a few ways to visualize the results, such as flood color shading, contour lines, color
points, vector plotting, and etc.

In CCHE2D-GUI, there are three visualization modes, namely, Grid, Flow and Sediment. In
Grid mode, only the geometry file (*.geo) is loaded; in Flow mode, the geometry file and a
result file (*.mdw or *.flw or *.his) are loaded; and in Sediment mode, the geometry file and
a result file (*.mds or *.sdm or *.sed) are loaded.

5.2 Visualize Flow Results

To visualize the flow results, first you need to load the result files by visiting menu
Visualization. For flow, there are three kinds of result files available.

Flow Intermediate File < (*.mdw)

Flaw Final Fesults File < (*.flw)

Flow Histary File < (*.his)
Figure 5-1

5.2.1 Visualize Intermediate and Final Results

For flow intermediate file, you can choose to load it manually or automatically.

e To load it manually, select Flow Intermediate File in menu Simulation.
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e To load it automatically, select Auto-check Flow Intermediate Result. You can set
the time interval to check the result.

Set Time Interval x|

Time Interval to Check Resultz [second)] |1 i}
(]S I Cancel |

Figure 5-2

For Flow Final Results File, you need to further select the computed flow field at a certain
time.

Select Flow Results File | x|

Dizplay Flow Filed at Time

{1005 [Fun Number 1) =]
Cancel |
Figure 5-3

After a result file (mdw or flw) is loaded, you can select flow variables from variable
selector on the main toolbar.

& B & |[Bed Elevation j|

Bed Elevation
Sater Surface Level
L-Velocity Component
vvelocity Component
Yelocity Magnitude
Specific Discharge (-component)
Specific Discharge f-component)
Specific Discharge Magnitude
Bed Shear (component)

Bed Shear (y-component)

Bed Shear Magnitude

Eddy Wiscosity

Wiater Depth

Grid

Figure 5-4
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When reloading the results files (*.mdw or *.str), you will be asked to set the Results
Settings. You can keep the flood scale settings, contour scale settings, or view coordinates
as the same as or different from the previous file loading.

Results Settings 4|

W Keep flood scale settings
¥ Keep contour scale settings

V¥ Keep view coordinates

%

Figure 5-5

5.2.2 Visualize History File

For Flow History File, the History File Editor will be used to manipulate the visualization
of the results.

History File Editor %

' Set min and max values bazed on global values
= Set min and max values based on local values

& Setmin and max values based on current flood values Set...

— Control Panel
sl s e = W s

Flowy time [zec) Sediment time [zec]
[ [0
From frame To frame Extract Frame Data... |
|1 |1 an

Export Images. .. |
Skip Delay [zec]
ID ||:| Create AYI ... |

Euit |

Figure 5-6
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In History File Editor, there are two groups. In the first group, you can set the plot options
of the min and max values for the current plot variable. If the third one is selected, you can
further set the properties of the current flood values.

™ Set min and max values bazed on global values
£ Set min and max values bazed on local values

% Set min and may values bazed on current flood values Setf...

Flood Properties | X

" Flood uzsing color shading

¥ Flood uzsing color comtours

Mumber of contaurs I'I 0

Original Scale———— ~CumentScale———————————

neRefin |2.1333985328 neRefin |2.1333985328
Y- |11.1820?‘1228 b i |11.‘IEZD?1228

HesetScaIel
. carce_|

Figure 5-7

The second group is the control panel. The buttons related to frame operation are listed in the
following table and others are explained as follows.

e Flow time and Sediment time: To display the flow time and sediment time of the
current frame.

e From frame and To frame: To set a range of frames.
e Skip: To skip a certain number of frames for editing.
e Delay: To set the interval time when playing frames.

e Extract Frame Data: To extract the data of the current frame and save it as the final
result file (*.flw).

e Export Images: To export the frames as a series of Bitmap files with a range set in
From frame and To frame.
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e Create AVI...: To create an AVI file consisting of the frames with a range set in
From frame and To frame.

Table 5-1
Controls Notes Controls Notes
|1 [ Current frame Progress bar

100 Total frame number The first frame

1 | Previous frame
e | Next frame

Play

The last frame

27

e Note: According to the tests, the AVI file would NOT be created successfully if
the screen resolution is higher than 1280 x 1024.

5.3 Visualize Sediments Results

Similarly to flow result files, there are also three kinds of sediment result files.

Sediment Intermediate File < (*.mds)

Sediment Final Results File < (*.sdm)

Sediment History File <(*.sed)
Figure 5-8

For sediment intermediate file, you can also choose to load it manually or automatically.
e To load it manually, select Sediment Intermediate File in menu Simulation.

e To load it automatically, select Auto-check Sediment Intermediate Result. You can
set the time interval to check the result.
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Set Time Interval X
Time Interval to Check Resultz [second)] |1 i}
(]S I Cancel |

Figure 5-9

For Sediment Final Results File, you need to further select the computed sediment result at
a certain time.

Select Sediment Results File [F3

Dizplay S ediment Rezultz at Time

[100.003s (Frun Number 3) =

Carce_|
Figure 5-10

After a result file (mds or sdm) is loaded, you can select sediment variables from variable
selector on the main toolbar.

| B & |[Final Bed Elevation =

‘Final Bed Elevation
Bed Elevation Change
Final Da0 Distribution of Bed Materiy
Bed Load Transport Rate

Initial Bed Material Composition
Final Bed Material Compaosition
Fractional Bed Load Transport Rate

Figure 5-11

If multiple sediment size classes are defined, you can select Sediment Size Class Display...
in menu Visualization to view the results for each size.
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Fract Susp. Load Concentration (kg/im®), Size Class 2 Time=0:0:1":40.0033
| | |
0.000 0.074 0147 0.221

Select Size Cl

Figure 5-12

If you load Sediment History File, you can get help from History File Editor. (For details
see section 5.2.2)

5.4 Probe and Extract Data

The users can probe and extract data from the simulation results using the graphical tools
provided by the GUI.

5.4.1 Probe Data

To probe data, go to menu Data and click Data Probe... or v on the main toolbar.
There are three kinds of data probes, Grid Probe, Flow Probe and Sediment Probe. All
these three data probes use the following two methods to probe data.
e Probe using I and J indices:
0 You can input the (I, J) indices of a grid point in I index and J index and then
click Probe in Probe using | and J indices.
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0 You can also click one grid point in the domain.

0 You can click Next I, Previous I, Next J or Previous J to probe the next grid
point.

e Probe using x and y coordinates:

0 You can input the (X, y) coordinates in x coordinate and y coordinate and
then click Probe in Probe using x and y coordinates.

0 You can also click one point in the plot area.

0 The grid point closest to the above point (x, y) will be probed.

— Probe uzing | andJ indices——— — Probe using & and y coordinates

| index I1 4 % coordinate [m] |3':|-224|:|392
J index |35 y coordinate [m] |24-|:|2'I 7EES

Probe | Probe |

Mext | | Prevviousz | |

E st |

Mext | Frewvious J |

Figure 5-13

For Grid Probe, in addition to probe the nodal properties, you can also Modify properties
of the node.

e You can select grid point either using | and J indices or using x and y coordinates.

e Input the desired values in the X, y, z, roughness or wsl and then click Set.

e You can Save you changes, Undo one step of previous change and Undo All
changes.
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Grid Probe x|

Probe uzing x and p coordinates ——

—Probe using | and J indices

| index |14 + coordinate [m)] |3U-224089
Jindex |35 weoordinate [m) |24-D2'I 766

Probe | Probe |

—Modifiable properties of the node
sim) 302240832 gm) (17976345 roughness [0.015

v [m) |24.u21?553 wel [m] |11 —
=

Mext | I Prewvious | | % Unda | Save |

Newtd | Previousd | Undodll | Eit |

Figure 5-14

For Flow Probe, in addition to probe flow data, you can also extract flow data.

e Click Extract Along I Line... and the flow data will be extracted to a data file(*.dat)
along a constant I line set in I index and highlighted in purple color.

e Click Extract Along J Line... and the flow data will be extracted to a data file(*.dat)
along a constant J line set in J index and highlighted in purple color.

Bed elevation [m) IW Water surface level [m) IM
U/eloity (més) [00203338  wvelogity (ms) [ozaezs
“Welocity magnitude [mz) Im % Sp. dizcharge [ré/z) Im
Y Sp. dizchange (méds) Im Sp. discharge [nfds) Im
% Bed shear [N/nF] [07133308 v Bed shear [N/rF) | ECEE
Bed shear (N/) [18537104  Eddyiscosity frvs)  [0.0023833

Probe using | andJ indices Probe using x and v coordinates

| index |14— % coordinate (m) Im

J index I?p5— v coordinate [m) Im

Probe | Praobe |
Mext | I Prewvious | | EHtract.&IongILine...l

Mext. | Previous J | EHtractAIongJLine...l

[:\\S Exit |
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Flow Probe x|

Bed elevation m)

63

‘Water surface level (m) 2.758588
i

J R e 2

1.7193652

Save in | (24 calmado

File hame:

Save s type: [Data Extiaction Files (%.dat)

[ dat

Save
LI Cancel P

Exit

Previous J

Hewtd | Eract Alang J Line.

Figure 5-15

Similarly, for Sediment Probe, in addition to probe sediment data, you can also extract

sediment data.

e Click Extract Along I Line... and the sediment data will be extracted to a data
file(*.dat) along a constant I line set in I index and highlighted in purple color.
e Click Extract Along J Line... and the sediment data will be extracted to a data
file(*.dat) along a constant J line set in J index and highlighted in purple color.

Sediment Probe | |

Initial bed elevation [m) I'I . FI97E345
Bed transport [kg.s/m) IEI.EIDEI2?52BEIS

Firal bed elewation [m) I'I 7976944505
Susp. cohcen. (ka/me) ID.D213?99?2?

Final median size [m) ID.DUD41 42857
Fractional Properties
[#] [Int. Bed Comp.] [Fin. Bed Comp.] [Bedload Tran.] [Susp. Concent.) ;I
1 0.10000000 010000000 0.00000087 0.00233928
2 030000000 030000000 0.00002320 0.00732675
3 040000000 0. 40000000 000015305 0.00846754
4 0.20000000 020000000 000003816 0.00264E40

]
— Probe uzing | and J indices

| index

|1 4
Jindes |35

Probe

;I_I
Probe uzing » ahd y coordinates

% coordinate [m) |3U.2240892
y coordinate [m) |24.U21 7EES
Probe |

Mext | I

Previous | |

Extrract Alogn | Line. .. |

MHertJ | Previous J |

Extract Along J Line... |

E it |
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Sediment Probe x|
Il b slevstion () [T G0SETT Finl b slavation (v [1 G096110000
Bed sneport (kg/sim)  [11376369 Susp concen (ko/n?) [0
i Finl mechan siasm] [0 0007439595
/ Save Extracted D 2l x|
] Savein | 3 colorardo =] « B erE-
Flename:  [det Save
\'\ | Save as type: [ Dats Extraction Files (*.dat] =] Cancel L
\ A
5 | Probs | | Probs ‘
U Ml | Provinus| | Eiract Alogn | Line.. |
. . Bt
T - Mewd | Previousd | Esact Along Line.. | ;I
Figure 5-16

5.4.2 Extract Data

Only the Flow mode and Sediment mode have this capability.
To Extract Data, g to menu Data and click Extract Data...

, you need to provide a data

extraction file (*.fex) which contains the (x, y) coordinates of the points you want to extract

data. The extracted data will be saved in the same file (*.fex). T

he format of file (*.fex) is the

same in Flow mode and Sediment mode before extraction and different after extraction.

Open a File for Data Extraction 7] %]
Lok ir: |@ colorado ;I = £ -
File name: Icoloradd Open
Files of type: IData Extraction Files [* fex) LI Cancel |/
o

Figure 5-17

To Extract Data From Polyline, go to menu Data and click Extract from Polyline..., the

Polyline for Data Extraction will appear.
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Ihda I Save... |
Undodl |
[

Figure 5-18

Cancel |

e Click the desired place in the domain. For each segment, you need to specify the
number of points.

Assign Value x|

Specify number of points between thiz and the previous
poaint.

Input Value |E
coreel_|

[
Figure 5-19

e In Polyline for Data Extraction,
0 Click Save... to save the extracted data into a file (*.pex) and the extraction will
be finished.
0 Click Undo to delete the last previous point.
o Click Undo All to delete all the points.
o0 Click Cancel to cancel the extraction.

Polyline for Da x|
Unda Save...
Undo &l Cancel
Assign Value il Save Data Fxtracted From Polyline As | 7] %]
Specify number of points between this and the previous Gl I a example ;I - EF '

point.

Input Yalue 0

Cancel
File: name: [ pex Save I
Save as type: | Polyline Extraction Files [*. pex) LI Cancel |/‘
A

Figure 5-20
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5.5 Settings

To personalize your view styles, go to menu Settings.

Time {ZJL Dry Area Y| Frame, XY Axis t-*' and Velocity Vector , and add
Text %I
e You can select Color Scale, Gray Color or Reverse Color Map, set Background

Color and choose Plot Types (four types are available).

M [al
. & -
Lines <« ]
Lines and Flood &
Fuoints &

Water Surtace Level (m)

4893_

e Time=0:0:1:40.0033
3931_|
2968
20 %f

1044_}
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Figure 5-21

5.5.1 Flood Properties

To set flood properties, go to menu Settings and click Flood Properties....

Flood Properties | x|

" Flood uzing color shading

% Flood using color contours

Murnber of contours I'I 0

Qriginal Scale

Miimum [T 1184897958 | | Mirimum |1 1184667599
b aimuim |2-84 b aimirn |2-84

Reset Scale |
% Cancel |

Figure 5-22

Cument Scale
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In Flood Properties,

e Two flood options are available, Flood using color shading and Flood using color
contours. If you select the second option, you can specify the Number of contours.

e For scales of color bar, you can edit the color bar by setting the new Minimum and
Maximum values and you can restore the Original Scale by clicking Reset Scale.

e To reverse color map, select Reverse Color Map in menu Settings.

30m
287
2747
2619
2432 .

L 3

\ 3001
245

2888

Figure 5-23

5.5.2 Contour Properties

To set Contour Properties, first set Plot Type as Lines 2 or Lines and Flood , and
then select Contour Properties... or Contour Labels Properties...in menu Settings.

In Contour Lines Properties, you can set plot options for contour lines. Two options are

available. For each option, you need to set the Number of contours and Contour interval
correspondingly.

% Contour lines bazed on min, max, and number of contaurs

" Contour lines bazed on min, max, and contaur interval

For scales of color bar, you can set the new Minimum and Maximum values and Reset
Scale to the Original Scale. You can also Set Contours Color...
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Contour Lines Properties x|

% Contour lines based on min, max, and number of contaurs

€~ Contour lines based on min, max, and contour interval

I Showlabels

Original Scale——— [~ Cunrent Scale

FirirnLnn |1.118489?999 Fimirnuirm |1.118489?999
Mawimum |84 Mawimum 254

Mumber of contours I'l 0 Feset Scale |
Contour interval IU.'IS'I 2783111 Set Contours Color... |

% Cancel |

Figure 5-24

In Contour Labels, first select the contour line in Contour Selector and the current contour
will be displayed in Contour Value.

To add label, click Add Label and click the desired place on the corresponding
contour highlighted as purple color. You can add multiple labels for one contour line.

To set the rotation angle for current label, input the desired angle in Rotation Angle.
This angle will be applied to the currently selected contour value.

To remove label, click Remove Label and then click the label you want to delete.
To remove all labels of one contour line, click Remove All Labels of One Line.
To remove all labels of all contours, click Delete All Labels.

To set font size and significant digit for all labels, input the desired values in Font
scaling factor and Significant digits and then click Apply in Label Properties (all
labels).

To set font color for all labels, Click Font Color...

To set background for all labels, check or uncheck the Font background to make the
label show the background color or transparent.

Note: Please make sure to add labels onto the correct contour line when adding
labels.
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Contours Labels

258924567
262131386
2.65338144
2.685445933
27E1722
274958511

Q70 CREONN

249304200
262610983
285717778

2 56
265333144

A5 7o1crann

Figure 5-25

70
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5.5.3 Vector Properties

To set properties of velocity vector, click Vector Properties... in menu Settings. In Vector

Parameters,
Vector Parameters x|

Welocity Yector Options

' Scale vectors to velociy
£ Uniform vector size

[T Animated velocity figld

Scale factar [<=1 or >1] I-I

Line thickness IEI.E

Humber of | lines to be skipped IEI
IEI

Hurber af J lines to be zkipped

Armow head length [% of length) IEEI

Arrow head angle [degrees) I25
Set Wector Color... |
Set Defaults | Exit |
Figure 5-5

e Set Vector Scale Options: You can choose to Scale vectors to velocity or set the
Uniform vector size. If you check the Animated velocity field, an animation effect
will be shown on the velocity field.

e Set Display Parameters: You can choose not to display the whole velocity field by
specifying the Number of I lines to be skipped and the Number of J lines to be
skipped.

e Set Vector Parameters: You can set the Scale factor, Line Thickness, Arrow head
length, Arrow head angle.

e Set Vector Color, click Set Vector Color...
e Load Default VValues: Click Set Defaults.
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Figure 5-6

5.5.4 Text

There are two statuses for texts, adding and editing. In adding status, the editing functions,
such as Replace Text, Delete Text, and Delete All, will be disabled. They will be enabled in
editing status.

Add/Modify Text

Figure 5-28
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To Add New Text,

e Click 2 or Add Text... in menu Settings and then click the desired place in the plot
area.

e In Add/Modify Text, input the desired text in Input Text and then click OK.
To Edit Texts,

e Click ™ and then Double-click the text you want to edit. The current text will be
highlighted and displayed in Input Text.

e In Add/Modify Text,

(0}

o
o
o

@]

To Replace Text: Select the text in Text Selector and input the new text in Input
Text, then click Replace Text.

To Delete Text: Select the text in Text Selector and then click Delete Text.

To Delete All Texts: Click Delete All.

You can set the current text coordinates dependent or independent of world
coordinates to make it attached or detached to the real coordinates system of the
mesh.

To Set Font Size for Current Text: Input the desired Scale factor and then click
Apply.

To Set Font Angle for Current Text: Input the desired Angle and then click
Apply.

To Set Font Color for Current Text: Click Color...

To Set Font for All Texts: Select the font in Font and then click Apply.

To Move Text: Click '™ and then click the text you want to move and hold it.
Then drag it to the desired place and release the mouse.

X
*@ﬂ‘

Figure 5-29
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5.5.5 Legend

To show/hide Legend, click or Show Legend in menu Settings.

To move legend, click ™ and then click the legend and hold it. Then drag it to the desired
place and release the mouse.

To set legend properties, click X and Double-click the legend.

Legend Properties %

Orientation
’;: Huorizontal  Yerlical

width [ of screen width] |
Height [% of zcreen height) |2-5

1

Fant zize

1

Significant digits

Box Around T able
’75& Mobos € Filled  Transparent

[

% Cancel

Figure 5-30

In Legend Properties

e You can set the Horizontal or Vertical Orientation of the legend.

e You can set the Width and Height of the legend with respect to the screen width and
screen height.

e You can set the Font size and Significant digit.

e You can set the property of Box Around Table, No Box, Filled or Transparent.

e Click OK when all properties have been set.

 — [ [ i
2.498 2.624 2.749 2.875 3.001
A -

[ | [T

2.4983 2524 2.744 2.875 3.001
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Figure 5-31

5.5.6 Background

You set background color and background image.

To set background color, click Background Color...in menu Settings and select the
background color.

To set background image,

e Import Background Image: Click Import Bitmap Image... in menu File.

Open a Bitmap image EHE
Lack inc | 3 CCHE2D_GLI =] « & ¥ B
exarmple CI15ul_5m_WwW0_Bed_Sed
graphzD & colorad o-0001
Graph2DZ'v¥ B hudsan_il
GridData hudsanj
icon & hudson_3
PROJEKT G hudsan_4
4 [+
File name: | ﬂl
Fies of type: [ 24 bit Bitmap Fies [+ bmp) = Cancel |/
I 7

Figure 5-32
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e Activate Transformation Toolbar: Click QI or check Edit Background Image in
menu Settings to start editing the image.

o] alalnn]—|=[t]1]+]|=]

e Set Transformation Parameters: Click | In Transformation Parameters, you
can set the Scaling Step, Rotation Step and Translation Step.

Transformation Parameters x|

Scaling Step (%] ||:|_'| (] I
Fotation Step [degree] ||:|.'|
Cancel |

Tranglation Step I1 [:}

Figure 5-33

e Set Appropriate Scale: Click & |or EI to zoom in or zoom out the background
image incrementally at a Scaling Step set in Transformation Parameters.

e Set Appropriate Angle: Use 11} (6 rotate the background image clockwise or
anticlockwise.

e Set Appropriate Translation: Use L” to move the background image

leftward, rightward, upward or downward; Use il to move background image
toward any direction.

e Save Transformation Settings: Click gl or uncheck Background Image in menu
Edit to stop editing the image. The transformation settings will be saved as a
geometrically referenced file (*.grm) in the same directory where the background
image is located. Next time when importing this image, the background image will be
transformed according to the settings in that file.
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Figure 5-34

5.5.7 Layout

You can save the current visualization settings as a layout file (*.lof).

e To Save Layout File: Click Save Layout...in menu File.

e To Open Layout File: Click Open Layout...in menu File. You need to set the
File Association Options for Layout File. If you want to Associate a new file
with the layout, you need to provide the path of the new geo file.

Open a Geometry File to Associate with the  FdFd

File Assocation Options f... | . EIEm o - @

colorado

' Assocaite the onigingl file with the lapout

 Associate a new file with the layout

e I =
% Files of type:  [CCHE2D Gieometry Files [*.gen) =1 Cancel

[ i

Figure 5-35



File Name

Mesh File
(*.geo)

Discharge
Hydrograph
File

(*.dhg)

Stage
Hydrograph
Curve Files
(*.shg)

6 APPENDIX: FILE FORMAT

File Format Description
(Pseudo-Fortran Code)

Imax, Jmax
Do j =1, Jmax
Doi=1, Imax
X (x or east coordinate),
y (y or north coordinate),
wsl (initial water surface),
bed (initial bed elevation),
Isl (nodal type),
roughness
Enddo
Enddo

Number of Ordinates

Do i =1, Number of Ordinates
Time (second), Discharge

(m*/s)

Enddo

Number of Ordinates

Do i =1, Number of Ordinates
Time (second), Stage(m)

Enddo

File Name

Monitor
Points File
(*.mon)

Rating
Curve File
(*.rcv)

Data
Extract
File
Before
Extraction
(*.fex)

File Format Description
(Pseudo-Fortran Code)

Number of Monitor Points
(<=9)
Do i = 1, Number of Monitor
Points

I index, J index
Enddo

Number of Ordinates

Do i =1, Number of Ordinates
Stage (m), Discharge

(m*/s)

Enddo

Number of Points
Do i =1, Number of Points

X,y
Enddo
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