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TELEMAC-2D at glance

TELEMAC 2D

* Industrial code developed by EDF consortium (free and open source)

* Based on approximation of 2D (de Saint-Venant Equations) SWEs solutions
* Numerical scheme:

Finite elements (SUPG) or Finite volumes (Roe ou cinétique)

* Spatial /temporal discretization:

Non-structured /CFL criterion dependent

* Wetting and drying treatment:

Uses threshold value to ensure positivity preservation of computed water depth
(mass creation occurs)in finite elements and finite volumes (Roe). The finite
volumes cinétique = positivity of solution is ensured
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TELEMAC-2D at glance

TELEMAC 2D

* Flow regime changes treatment:
Finite elements = upwinding treatment to handle flow regime changes
Finite volumes (Roe and cinétique) = handle numerical discontinuities
e Operational aspects
OS: Windows and Linux
GUI: No official GUI, third-party tools avaliable
parallel computing: Yes
* Scalability:
The same simulation can be run on your laptop as on university’s supercomputer

Open source, means no license limitations (in contrary to DHI Mike21)
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Theoretical aspects

TELEMAC2D solves Saint-Venant equations
Additionally user may define a tracer which will be transported by
advection-diffusion equation.

A tracer can be a passive pollutant but also heat (temperature).

dh

Ew.ﬁ'{m +hdiv(i) = S, continuity

&_u+ av(u) :—g&—z+ S, +idf'v.|’hvf¢u,l momentum along x

dt dx h

AV .= d7 1 .. .

—+uViv)=—g—+ 5, +—div(hv,Vv momentum alon

T (v)=-g oy T T, (hvVv) ay

dT . = 1 . . i

T3 +UuNV(T)=57+ f—dw(fwT‘\? T) tracer conservation
]
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How to use TELEMAC2D?

Telemac computational engine is separated from mesh generator, pre/post-
processors

Pros:

* You can prepare simulation with your laptop and run it on a supercomputer
* You can split the job between several people

Cons:

*That’s a bit non-intuitive concept, which comes form '80s, however it’s still

popular between open source models
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Mesh generation

There is no official mesh generator for TELEMAC
Blue Kenue (BK) from Canadian Hydraulic Center (CHC) is a free software with mesh

generating capabilities, compatible with TELEMAC

BK accepts the following file formats with input topography:

F® Bluekenue - 2D View (1)

* asc ARC |nf0 ASC” raster ﬁles File Edit View Tools Run Window Help
: H EREEADEE ?
«.shp ESRI shape files with lines or points B workspace

- By Data Items
. . . riverOutiine
 xyz text files with topography points = B et
----- g Outline
@ Density
{48 HardPoints
@ HardLines
. @ Softlines
All input data should be prepared @ subishes
El Mew Mesh (ModeType)
in the same coordinate system R

-[]| Mew Mesh {ModeType)
g riverOutiine
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Case files

Each simulation in TELEMAC is driven by a case file

Case files are text files (yet another legacy from '80s)

Text files are vey convenient if you want to quickly make some tiny changes (like

value of one parameter, timestep, etc.)
However maintaining a strict format
KEY = VALUE is hard for humans

Small typos may lead to annoying errors
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STEERING FILE ="rasl’

GEOMETRY FILE ="casl-geol”’
RESULTS FILE ="res2d-dryDomain®
FRICTION DATA FILE ="geol"

BOUNDARY CONDITIONS FILE ="casl-cas2.conlim’

VARIABLES FOR GRAPHIC PRINTOUTS =U,V.US5.H.F.L.5
LISTING PRINTOUT PERIOD =58
GRAPHIC PRINTOUT PERIOD =568

INITIAL TIME SET TO ZERO =true
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Pre-processor

For ease of use of case files, a graphical pre-processor Fudaa-prepro can be

used to generate or modify case files

1T

rName————
_[sol
rState——
Not modified
telemac2d /home/marcin/wymiana/symulacje/var/TutorialTrajal/cas * hodified
File Edition Project View 2D Map subjects Windows Help :Error
0@ 8 & = BEAa B E B 8 8@ e
Crest. Open Save  Prit  Undo Redo Select Find  Arran. Palett. Expor. Expor. Copy. Super.
Normal
hlo W . B = X 9 w ()
hlp @ $OLE QEXVE " i
= || Tasks ||Expert
(&) |[Mo task in progress
=] e Boun rHeadings ———
Point added: 1038395.3125, 6305220.5 Pt ot ey
3 = EQUATIONS
WATER DISCHARGE OF SOURCES |20 Solid
| EQUATIONS, BOUNDARY...
ipable;dataanioy [ EQUATIONS, INITIAL CO...
-l 7 EQUATIONS, SOURCE T...
- Geog‘ Data = FILES
| GENERAL
| Weirs / Culverts
I| ¢ 3 INPUT-OUTPUT, FILES
' Culverts INPUT-OUTPUT, GRAPHL...
INPUT-OUTPUT, INFORM...
|‘Z_;i5°U’C95 = NUMERICAL PARAMETE...
— R NUMERICAL PARAMETE...
f B[] vere NUMER
T B Init\a\ conditions NUMER
DE] ] None
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PHYSICAL CONSTANTS

| 7 Name | Value
INFORMATION ABOUT SOLVER [v]
MAXIMUIM NUMBER OF ITERATIONS FO... 100

ISOLVER
SOLVER ACCURACY
SOLVER FOR TRACER DIFFUSION

1.E-4
1: conjugate gradient

SOLVER OPTION 3
Keywords ( Edition column )

Infos ‘| Notes ',
Name:  SOLVER [—-
Heading: NUMERICAL PARAMETERS, SOLVER
Default value: 3 |
Value: 7
Error:
dependent keywords:

Help

Type: Integer 4]

Level: Advanced
Makes it possible to select the solver used For solving the
propagation step. All the currently available methods are variations
of the Conjugate Gr, F

: conjugate g,ad.-g(: Informations panel )
: conjugate residual

: conjugate gradient on a normal equation
t minimurn error

DUl W N

: conjugate gradient squared (not implemented)
i " i 3
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Running a simulation scenario

.}'... i 3 -
—
A

*Telemac installation requires FORTRAN compiler and several auxiliary tools
(python, perl etc.).

*In order to save time on installation and configuration a virtual installation
(through VirtualBox) can be used.

*Telemac is launched from a command prompt (bash shell) by typing

telemac2d.py caseFile
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Results visualisation

Forpost-processing of Telemac results you can use:
Fudaa Pre-pro, it provides nice animation and reporting capabilities

* CSV, Excel
» Images
Numerical modelling » Video, Flash
systems 3D

Edition

Blue Kenue —a windows freeware software, Fudaa Prepro
provided by CHC, the same which can be used
for mesh generation

Export/ Import

GIS

OpenEarthTools — a set of MATLAB, R, Python tools, which are capable of
processing Telemac results.
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TELEMAC-3D

One of the biggest advantages of Telemac is the possibility to perform 3D
simulations with the same mesh

The only required thing is enter the number of layers

3D simulations can be used for water quality simulation, sediment transport
Variable density in 3D simulation also provides capabilities of simulating hot

water discharges and fresh-salty water mixing
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References

Telemac homepage with comunity forum:

http://opentelemac.org

Fudaa-prepro
http://prepro.fudaa.fr/

Blue Kenue

https://www.nrc-cnrc.gc.ca/eng/solutions/advisory/blue_kenue_index.html

Virtual Box for virtual installation of TELEMAC:
https://www.virtualbox.org/

Open Earth Tools
https://publicwiki.deltares.nl/display/OET/OpenEarth
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