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About me

ÅProfessional Engineer in Ontario, Canada

ÅDec 2017 ςpresent: CHI (R&D, consulting, workshop, technical support)

ÅNov 2011 ςNov 2017: GHD (hydrodynamic/thermal/ice/oil spill modeling, water 
distribution/sanitary/stormwater system modeling)

ÅJan 2008 ςFeb 2011: Guelph (PhD study, water distribution system modeling)



UK benchmark report

ÅAssess the latest generation (as of 2013) of 2D hydraulic modelling tools for a 
variety of purposes in Flood and Coastal Risk Management to support UK 
Environment Agency decision making

ÅA total of 19 software packages compared

ÅCompared results
Åtime series at observation points
Åwater level profiles
Åspatial distribution

ÅLater other software compared their modeling results with the benchmark
ÅComputational Hydraulics International (CHI) ςPCSWMM 2D
ÅUS Army Corps of Engineers (USACE) ςHEC-RAS2D



Benchmark tests

ÅTest 1: flooding a disconnected water body

ÅTest 2: filling of floodplain depressions

ÅTest 3: momentum conservation over a small obstruction

ÅTest 4: speed of flood propagation over an extended floodplain

ÅTest 5: valley flooding

ÅTest 6A and 6B: dam break

ÅTest 7: river to floodplain linking

ÅTest 8A and 8B: rainfall and sewer surcharge flood in urban areas 



Specification of the benchmark tests

ÅMesh size

ÅPhysical boundary of study area

ÅSurface Digital Elevation Model (DEM)

ÅSimulation duration (minutes to hours)

ÅaŀƴƴƛƴƎΩǎ ƴ

ÅInitial conditions (dry bed or constant water level)

ÅOpen boundary (flow, water level, rainfall time series)



TELEMAC

ÅOpen source ςfree to download and use

ÅProject managed by a consortium of six core organizations in Europe

ÅNumerical modules
ÅTELEMAC2D (2D hydrodynamics)
ÅTELEMAC3D (3D hydrodynamic)
ÅWAQTEL (water quality - water temperature, ice, nitrogen, phosphorus, algae, oil spill)
ÅSISYPHE (sediment transport and bed evolution)
ÅTOMAWAC (wave propagation in coastal areas)
ÅARTEMIS (wave propagation towards the shore and agitation into harbours)
ÅNESTOR (dredging operations in the river bed) 

ÅSerial computing and parallel computing (with MPI)

ÅComprehensive documentation, example models, and validation tests

ÅResponsive user forum (questions normally answered in a couple days)



Tools for TELEMAC2D benchmark models creation

ÅBlueKenue(Canada Hydraulics Centre/National Research Council):
Ågenerate mesh/geometry file

Ågenerate boundary conditions file

Åextract output time series

ÅNotepad++
Åedit case file

Åedit FORTRAN file (user customized subroutine)

ÅPython script
Åcompile source code in Windows 10 OS

Årun models



Test 1 ςFlooding a disconnected waterbody

ÅTest specification
ÅMesh size ς10 m

ÅaŀƴƴƛƴƎΩǎ ƴ ς0.03

ÅSimulation duration ς20 hrs

ÅInitial level ς9.7 m

ÅOpen boundary ςwater level

ÅTELEMAC2D model
ÅNodes count ς857

ÅElements count ς1,552

ÅTime step ς1 sec

ÅRun time (6 cores) ς32 sec
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Test 2 ςFilling of floodplain depressions

ÅTest specification
ÅMesh size ς20 m

ÅaŀƴƴƛƴƎΩǎ ƴ ς0.03

ÅSimulation duration ς48 hrs

ÅInitial level ςdry bed

ÅOpen boundary ςinflow

ÅTELEMAC2D model
ÅNodes count ς11,764

ÅElements count ς23,126

ÅTime step ς5 sec

ÅRun time (6 cores) ς2 min 50 sec
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Test 3 ςMomentum conservation over a small 
obstruction
ÅTest specification
ÅMesh size ς5 m

ÅaŀƴƴƛƴƎΩǎ ƴ ς0.01

ÅSimulation duration ς15 min

ÅInitial level ςdry bed

ÅOpen boundary ςinflow

ÅTELEMAC2D model
ÅNodes count ς1,464

ÅElements count ς2,766

ÅTime step ς1 sec

ÅRun time (6 cores) ς1 sec
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Test 4 - Speed of flood propagation over an 
extended floodplain
ÅTest specification
ÅMesh size ς5 m

ÅaŀƴƴƛƴƎΩǎ ƴ ς0.05

ÅSimulation duration ς5 hrs

ÅInitial level ςdry bed

ÅOpen boundary ςinflow

ÅTELEMAC2D model
ÅNodes count ς93,005

ÅElements count ς184,808

ÅTime step ς1 sec

ÅRun time (6 cores) ς16 min 2 sec
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