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Getting Started

1.1 Graphical User Interface

Starting Janet displays its main window. The main window consists of
different parts, which are illustrated in Figure 1-1. The working window
displays the models (computational grid, digital terrain model, density
function, etc.) with various visualization methods. All mouse-based editing is
performed in this part of the graphical user interface. The working window
also allows zooming with no limiting zoom factor. The current zoom state is
highlighted in the overview window.
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Figure 1-1. The graphical user interface

The tool bar gives access to the basic functionality. Among the offered
functions, there are basic file operations, the undo function, zoom operations
and the 3D visualization. More model specific functions are available in the
module window. Various functions grouped in different modules allow
creating, editing, optimizing and analyzing different kind of models. The
currently choosen function is displayed in the status panel with its icon and
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1.2 Loading a Telemac Mesh

a short description.

In the layer window the currently edited model is selected. The layer window
also allows quick editing of basic visualization settings for the working area.
Finally, the menu bar offers access to file history lists, basic program
preferences and the help system.

1.2 Loading a Telemac Mesh

1-2

A mesh in the selafin file format is imported in the preprocessor with the [Load
Layer] function from the tool bar or alternatively with the [Load Layer] —
[Choose File] menu item in the file menu.

The specific file (e.g. “u_channel_be.sel’ from the directory “examples”) is
choosen in afile selection dialog. The import interface distinguishes between
different byte orders, so binary files created with big- and little-endian byte
order are supported by the preprocessor. For each type a file filter (“Telemac
Binary Format, big-endian”, “Telemac Binary Format, little-endian”) is offered
and has to be explicitely choosen. The example file “u_channel_be.sel” was
stored with big-endian order and must be opened with the related filter.
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Figure 1-2. Loading the file “u_channel_be.sel”

Having successfully selected the file, the user is asked to define the
model/layer type. In this specific case the type “Finite Element Mesh” is
preselected and can be accepted without changes.
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Figure 1-3. Model type definition

The file import is confirmed in a dialog window which lists all parameters and
the number of time steps found in the selafin file.
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Figure 1-4. Parameter and time step selection
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1.3 Using the Zoom Function

1.3 Using the Zoom Function

After the grid was imported into the preprocessor, the entire domain is
displayed in the working window. The next task is to change the zoom factor
to a more detailed view of the grid.
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Figure 1-5. Main window after the file import

The zoom function is enabled by selecting the specific button in the tool bar.
Zooming is a mouse—based function, so the button remains pressed and the
status panel is updated with the current settings. Besides the function icon
and a short description, the popup menu icon indicates that a popup menu
with further available actions can be accessed via the right mouse button on
the working window.

Zooming is done with the left mouse button by pressing and dragging a
bounding box for the desired zoom state.
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Figure 1-6. Changing the zoom state

When the left mouse button is released the working window is repainted for

the changed zoom state.
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Figure 1-7. Zoom to full extent
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1.4 Modify a Grid’s Visualization Settings

To restore the default zoom state, either the menu item “Zoom to full extend”
in the popup menu of the zoom function or the function button from the tool
bar has to be selected (see Figure 1-7).

1.4 Modify a Grid’s Visualization Settings

The preprocessor allows various visualization methods for finite element
meshes. Basic modifications can be performed with the quick edit buttons in
the layer window.

£ Janet : Prepracessor for Mesh Generation and Modification (¥ersion 2.0.8) Licensed to: HR Wallingford, S =10 x|
File Edit Functions “iew Help
i i i E 3D
o0 zZ=sssgsBE - GloEEak [ alal  olm
Modules 100 150 200 50 300
— TR T N N T T N TN N T NN B P T I T
TEARE | ot e S
¢ i 16040 % H i f R e
L= == & i1z, 946 » IS 10053 yz7es jarrg 00 pass
+o=o {anay 1zaa, V1984 9OR0 y A ey y ' .
& QQ 2% [ %a A T fe0dan y s ¥ g 4T3 T8 6481 10087 1a7mn o
2|+ gagp BEEE B1147 844 s K X - . VO eem  qamr il B
Systerm-Edlitor T s fE0at T . * T o4 2991 G492 10054 12794 15084 X » =
i) Jhamn 3803 91T S AN W 9522 [
Esit Motes for Nodes 1 yamip, v 1O e 7RL 0058 v jaen e qers |
2| a - z 2 o * sppe, 42 ¥ ¥ ¥ y y \
& al ke ‘o | - 11194 B4 s J0a4. pda3. Jooss Mo =
amey, 12272 « 347G . Y x ifods . gbe3 2260 0P pdad
X| <[4 e g A — e s gom 0\ s gl
o g o e s ary - sase Bded TIEC, L2
¥ F 940 ¥ figee . gspa . TER1 . 3080 . 2449 S| active Layer
Ecit Mades for Eciges | s 8007 P12 gy 784 05 JEE y y y y {
7 12843 ¥ 7 4o _34?3 . ! % P <& Polygon Mask Layer
N E q q i Free P 7zoe 3983 BAGD L g0
{1100, F490 K gy, 3989 ¥ « 10058 ) y ®u_channel_be (BOTTOM ..
T A3ad4 e N - * 12767 I Y r
Edit Modes for Elements ¥ ? g 3704 §8 g T 11 12re0. e ™ 1
i, : a0 Y ¥ P N . .
¥i) A & AA| 24 - o3t gepr 12085 11847 . . Lg
8 dand 703 2907 6456 J ) . e 1 =
ﬂ 36]€ @ L 01 X Jzrap 15066 sy - Gmes o TEE F
@& s b aoa pas 0002 2% 10060 y — .
1 1! 3482 J 12789 dd
&N | oats, FaN . foosa 2784 2001 253 Al |t|0na| SettlngS
sz, sagp 1R I %
g Ba82 3483 A 1701 11998 1108 L
System-Analysis o : g4 10083 . # qa4 o
= 700 dop7 B9 ' ETER g
E‘J & 2401 aed f 14087 L g
: i f fooss. 1279 W i
T oS e P i I [
: Y 12783 f . = = —
g e PO e | repaint function |21l [§lal T
q 698 4 4000 S5 gy 10068 r B i i
5439 4 10067 12706 s doge N2 EE o 2
7 * 5490 s T 06 r I
2 fea7 _93‘ 4002 . 12708 b y 2 i "“ s | ﬂ
& J 3487 [ ooty i bagz - S S ———
4 230 booi 12387 LT 105 L Diggtal Terrain Made!
kR PP e Fra s . 0 o
el ¥ - F o Layer -
b2 FIP5 iy 10089 m s m v
RSN ¥'show node numbers fisrsen s
T T
Mo Method
100 150 200 70 300 T
[6 [= | zo0m

Figure 1-8. Modify visualization settings with quick edit buttons

To display the node numbers for example, the specific button (see tooltips!)
is selected and the changes are submitted by pressing the repaint button.

Additional settings can be modified in a separate dialog window. The user
interface offers different methods for alphanumerical plotting the grid’s
properties, enabling 2D surface plots and displaying the basic geometric
objects of the model.

A contour plot for example is performed by activating the tab “Surface” and
selecting the Checkboxes [Show Flooded Contours].
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Figure 1-9. Show a surface representation of the grid

The surface plot relies on a colormap which assigns colors to depths values.
The colormap can be individually modified with the integrated editor. The
editor allows operations to create map entries, to perform an automatic
scaling to the z-bounds of the grid and offers a set of predifined colormaps.
The application of this visualization method for the “u_channel_be.sel” leads
to the result presented in the next figure.
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Figure 1-10. Surface representation of the grid
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1.5 3D-Visualization

1.5 3D-Visualization

The integrated 3D viewer allows a detailed analysis of the finite element
mesh. The 3D function of the tool bar can be applied to the current zoom
state, so even large models are comfortably visualized. Different operations,
such as rotation, scaling, etc. can be performed with the 3D viewer.

Figure 1-11. 3D viewer




Creating a simple Telemac Mesh

2.1 Basic Steps

In this chapter basic steps to create a first finite element mesh for Telemac
are presented. The files “u_channel_boundary.jbf’, “dtm_u_chan-
nel_heights.jbf” and “u_channel_bottom_friction.gen” from the “expample”
directory are used to demonstrate

meshing a boundary polygon,

using a refinement method to generate a discretization,

mapping bathymetry data to the mesh,

importing a digital bottom friction model and finally

exporting the model to the selafin file format.
The simple example touches some basic concepts of the preprocessor. It
helps to understand

the integration of digital models (e.g. terrain model, bottom friction mo-
del) in the grid generation process,

the layer handling and

using masks for algorithmic editing.

The basic concepts shown in this example can easily be transferred to more
complex problems.

2.2 Meshing a Boundary Polygon

The “examples” directory contains a file “u_channel_boundary.jbf” in the
“Janet Binary Format”, which is imported into the preprocessor with the [Load
Layer] function (see chapter 1).

Figure 2-1 shows a detailed view of the imported polygons. Besides the
closed boundary polygons, the file contains a set of additional polylines which
serve as geometric constraints in the mesh generation process. The polygon
points define the mesh nodes for the initial triangulation whereas the polygon
segments are used by the triangulation algorithm to generate “constraint
edges” (predefined edge configurations) in the resulting grid.




2.2 Meshing a Boundary Polygon, Fortsetzung
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Figure 2-1. Boundary polygon and additional polylines

All triangulation functions are grouped in the “Triangulation Module” which
can be found in the module section of the main window. The function
“Triangulation with Boundary Polygons and Constraint Polygon Segments”
is then started to generate the initial discretization.
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Figure 2-2. Boundary polygon and additional polylines




2.2 Meshing a Boundary P
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2.3 Application of a Refinement Method

The preprocessor contains various refinement methods to gerate adequate
discretizations for finite element methods. The refinement module offers
access to

Criterion Based Refinement (barycentric mesh refinement with a refi-
nement condition)

Advancing Front Refinement
Grid Refinement (refinement of an unstructured mesh with rastered
nodes)

In this example, the “Advancing Front Refinement” is applicated to the initial
triangulation (Figure 2-3).
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2.4 Mapping Bathymetry Data to the Mesh

2.4 Mapping Bathymetry Data to the Mesh

Bathymetry data combined with an approximation method represents a
digital terrain model in the concept of the preprocessor Janet. Various
approximation and interpolation methods are available (e.g. linear interpola-
tion, nearest neighbour interpolation, natural neighbour interpolation, inverse
distance interpolation) and can be applied to unstructured and gridded
bathymetry data. In the following example a linear interpolation on
triangulated data points is used for mapping data to the mesh.

The “examples” directory contains an unstructured grid “dtm_u_chan-
nel_heights.jbf” in the “Janet Binary Format”, which is imported into the
preprocessor with the [Load Layer] function (see chapter 1). The layer type
is changed to “Unstructured Digital Terrain Model”, so this layer is
automatically set as the digital terrain model in the layer window of the
graphical user interface. The layer is also added to the layer list.
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Figure 2-4. The imported digital terrain model

The preselected approximation method is edited by pressing the button
labeled [Linear Interpolation]. All available methods and their related
parameters are presented in a dialog window. For this example, the additional
option [Allow Extrapolation on a triangulated DTM] is selected for the linear
interpolation method.
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Figure 2-5. Editing the approximation

method

In a next step the height values of the layer’s “u_channel_boundary” nodes
shall be interpolated on the digital terrain model. All modifications performed

with the preprocessor’s functionality

are applied to the layer indicated as the

“active layer” (highlighted entry in the layer list). To change this layer just

select the specific layer with the

mouse in the layer window. For the

interpolation example the active layer remains the layer named “u_chan-

nel_boundary”.
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Figure 2-6. Starting the interpolation
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2.4 Mapping Bathymetry Data to the Mesh, Fortsetzung

The function “Edit Node Depth Value” in the system editor enables the editing
of nodal z-values. The mouse function can be used to edit single values by
interactively selecting a node on the working window. Furthermore, in a
popup menu, different algorithmic editing functions are offered. The popup
menu is accessed with the right mouse button pressed in the working area.
Choosing the menu item [Interpolate Depth Values] opens a dialog window
where the parameters for the interpolation are edited.
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Figure 2-7. Dialog window to modify the options for the interpolation

In the example no modifications are applied in the dialog, so the depths of all
nodes in the entire grid are interpolated. The button [Accept Changes] starts
the interpolation, the progress is plotted in the status panel and finally all

views are updated when the method finishes.

..

Figure 2-8. 3D view of DTM (left) and grid with interpolated depths (right)




2.4 Mapping Bathymetry Data to th
e Mesh, Fortsetzung

The result of the interpolation is illustrated in Figure 2-8. All integrated
polylines in the computational grid are plotted in the 3D visualization.

2.5 Import a Digital Bottom Friction Model

The import of a digital bottom friction model prepares the export of the
computational grid to the selafin file format.

This example illustrates the usage of polygonal bounded bottom friction
layers. A single bottom friction layer is a set of polygons that represents a
constant friction value. The bottom friction model consists of different layers
which cover the entire domain.

The model “u_channel_bottom_friction.gen” is imported with the [Load
Bottom Friction Layer Model] function from the bottom friction editor module.
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Figure 2-9. Imported bottom friction model

The imported bottom friction layers are presented with their assigned colors
in the working window. Furthermore, the table view function offers an

overview of all layers with the defined bottom friction values and related
colors.

2.6 Masking Boundary Nodes

The special Telemac support offered by the preprocessor contains an
integrated editor for the boundary condition file. To make the editing of the
boundary condition file easier, user defined masks help to identify boundary
sections in the table view of the editor.

Polygon masks can be defined on a special layer. The areas described by the
closed polygons are used to mask all nodes that are enclosed by these
polygons. To active this layer, the entry “Polygon Mask Layer” in the layer list
has to be selected. Polygons enclosing the in- and outflow boundary sections
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2.7 Export to the Selafin File Format

are then created with the [Define Polygon] function in the polygon editor. A
description is finally assigned to each polygon (e.g. "inflow boundary”) with
the “Change identifier of a polygon” function.

Figure 2-10 shows one of the two generated polygons for the example.
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Figure 2-10. Definition of a polygon mask

2.7 Export to the Selafin File Format

The modified model is finally exported to the selafin file format with the [Save
Layer as] function and choosing the file filter “Telemac Binary Format”.

The export is done in several steps. In the first step, the mesh is checked for
elements that contain boundary nodes only. If any elements are found, the
element numbers will be listed in a seperate dialog window. The user is
offered an option to have the specific elements automatically removed (by
insertion of additional nodes).

The next step opens the boundary condition file editor (see Figure 2-11).
Single boundary condition values as well as boundary condition sections
masked with polygons can be comfortably edited.




2.7 Export to the Selafin File
Format, Fortsetzung
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Figure 2-11.

Boundary condition file editor

Finally the export parameters are defined. For the current example a selafin
file with the parameters “BOTTOM” and “BOTTOM FRICTION" is created.
The specific models of the layer list are selected from the listboxes and the
export is confirmed with the [Accept Changes Button].
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Figure 2-12. Output parameter selection




