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Evaluatlng TELEMACZD modeling
accuracy by comparing with UK
benchmark study results
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Computational Hydraulics International (CHI)



About me

A Professional Engineer in Ontario, Canada
ADec 201k present. CHI (R&D, consulting, workshop, technical support)

ANov 2011¢ Nov 2017: GHD (hydrodynamic/thermal/ice/oil spill modeling, wate
distribution/sanitary/stormwater system modeling)

AJdan 200& Feb 2011: Guelph (PhD study, water distribution system modeling)



UK benchmark report

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

A A total of 19 software packages compared

A Compared results
A time series at observation points
A water level profiles
A spatial distribution

A Later other software compared their modeling results with the benchmark
A Computational Hydraulics International (CHHBCSWMM 2D
A US Army Corps of Engineers (USACHCRAS2D




Benchmark tests

ATest 1: flooding a disconnected water body

A Test 2: filling of floodplain depressions

A Test 3: momentum conservation over a small obstruction

A Test 4. speed of flood propagation over an extended floodplain
A Test 5: valley flooding

A Test 6A and 6B: dam break

ATest 7: river to floodplain linking

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




Specification of the benchmark tests

A Mesh size

A Physical boundary of study area

A Surface Digital Elevation Model (DEM)

A Simulation duration (minutes to hours)

Aal yYyAy3IQa VY

A Initial conditions (dry bed or constant water level)

A Open boundary (flow, water level, rainfall time series)



TELEMAC

A Open source free to download and use
A Project managed by a consortium of six core organizations in Europe

A Numerical modules
A TELEMAC2D (2D hydrodynamics)
A TELEMAC3D (3D hydrodynamic)
A WAQTEL (water qualitywvater temperature, ice, nitrogen, phosphorus, algae, oil spill)
A SISYPHE (sediment transport and bed evolution)
A TOMAWAC (wave propagation in coastal areas)
A ARTEMIS (wave propagation towards the shore and agitation into harbours)
A NESTOR (dredging operations in the river bed)

A Serial computing and parallel computing (with MPI)
A Comprehensive documentation, example models, and validation tests
A Responsive user forum (questions normally answered in a couple days)




Tools for TELEMAC2D benchmark models Creatlg)-ﬁ

A BlueKenug¢Canada Hydraulics Centre/National Research Council):
A generate mesh/geometry file
A generate boundary conditions file
A extract output time series

A Notepad++
A edit case file
A edit FORTRAN file (user customized subroutine)

A Python script
A compile source code in Windows 10 OS
A run models



Test 1c Flooding a disconnected waterbody

A Test specification ATELEMAC?2D model
A Mesh sizez 10 m A Nodes count 857
Aal YYAYAAa VY A Elements count 1,552
A Simulation duratiorg 20 hrs A Time stepg 1 sec
A Initial levelg 9.7 m A Run time (6 cores) 32 sec

A Open boundary, water level
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Test 3¢ Momentum conservation over a sma

obstruction

A Test specification ATELEMAC2D model
A Mesh sizez 5 m A Nodes count 1,464
Aal YYAYaA@a VY A Elements count 2,766
A Simulation duratiorg 15 min A Time stepg 1 sec
A Initial levelg dry bed A Run time (6 coreg) 1 sec
A Open boundary inflow
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Test 4- Speed of flood propagation over an Son
extended floodplain

A Test specification ATELEMAC?2D model
A Mesh sizez 5 m A Nodes count 93,005
Aal YYAYA@da VY A Elements count 184,808
A Simulation duratiorg 5 hrs A Time stepg 1 sec
A Initial levelg dry bed A Run time (6 coreg) 16 min 2 sec

A Open boundary inflow
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