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CRISMA

Modelling crisis management for improved action and preparedness

Modelling submersion on the Charente-Maritime coast

Mehdi Pierre DAOU - Agnes CABAL * Christophe COULET - Olivier BERTRAND - Eric BLAYO « Antoine ROUSSEAU -+ Arnaud DEGROOF

Abstract: CRISMA is a Research and Development project financed by the European Community. Its objective is to develop a simulation-based decision support system,
In different domains of the natural or industrial risk (flood, snowstorm, seism, forest fires, accidental pollution, urban accidents). The application in France, coordinated by
ARTELIA Eau & Environnement, is devoted to the submersion risk on the Charente-Maritime coast and based on the experience feedback of the storm Xynthia in
February, 2010.

In this framework, a specific work is in progress through a thesis realized in collaboration between ARTELIA and INRIA . Its objective is to elaborate a methodology of
multi-model coupling which should be effective and applicable for the CRISMA project. These models may differ in several ways, related either to the physics and/or to the
numeric concepts. The developed methodology may allow to taking into account more specific areas (urban zone, bridge in charge, ... ), but also should be able to simplify
the simulation by dimension changes of model parts (for example, a 1D model for rivers, and a 2D one for sea). The present work addresses more specifically the problem
of coupling models with different spatial dimensions.

Implementation of a user defined dike behaviour with the help of Damage Probability matrix

Global scale User defined decision Local Scale modelling Computation
modelling of indicators

—Dike will totally fail —
—Dike will breach (Economics impacts,

H Max . . E / . I . t
Wl 75.744 8748 —Dikes will “Hang on” =§§:§21§§ co .Og{Ca Impacts,
M 69994 78.74 “ Social lmpact, Impacts
61244 69.99 iy ]
52494 6124 4 on networked SerVICeS)
43.744 52.49 m
34994 4374 Moo

B 26254 34.99
B 17504 26.25
B 8758 1750
B o0o00a 875

Taking into account user
defined dike behaviours Key performance

The impact on dikes
Damage probability matrix

Indicators comparison

>50 cm 2% Breach
0% Total Failure

Water level
above the Status
dike
Good Medium Poor
99,9% No failure 99% No failure 10% No failure
<20 cm 0,1% Breach 1% Breach 80% Breach
0% Total Failure 0% Total Failure 10% Total Failure C om p u t ati on
.6&324;);00 I .- -
Potential statistical 99% No failure 10% No failure | 1503 550 of indicators
, ] 20to 50 cm | 1% Breach 80% Breach ' & Sa0s 420
Impa Ct on dlkeS 0% Total Failure 10% Total Failure =§f§: 250 Model S !
" . [ | 1.40? 2.10 [
depending on their - e ~ Hazard of coastal
individual status 787 No failure : : -
Local Scale modelling submersion modelling

— Vulnerability model

10% No failure Taking into account user ~Computation of
" >l m 80% Breach . ' .
CO U pl 1N g m eth Od 10% Total Failure defined dike behaviours indicators
MOdeIS : e I I I I — Rleference e I I I I — Rleference Reference case Output ¢
] 0135_ —Or:gtiter?tci)ir;_ 0135 :E)r;e_iti;?;tci;r; ] S
® The Coupling methode : OV T O O T e FisaiSuriacs
. . ' ' npu
— Navier Stokes 3D equations (Telemac3d module) B0 | T o E”%
— Shallow watter 1D equations (Mascare module) £ ouo £ o0 -
® Managed communication : Open_Pa|m &;50_11 §0_11 | | . | . 01140 coup“ng case o pociicr
ngm 01005 160 260 360 460 560 600 01005 160 260 360 460 560 600 0.1114  Inpu 0, \F
Conditions : T ., put p
O icti + 00 = 6 m2 g1 Free Surface evolution Free Surface evolution
N(.) _bottom fr.IC.tIOn Ks — andv =10"m*".s at position P1-subdomaine 1D at position P4-subdomaine 3D
® |nitial Condition : canelistior
—_ -1 . —_
— U =0 m.s™" and constant height Z =0.114 m ——— . eratoneroratsos
® Boundary conditions : D I e ® The coupling method is valid :
U-7#=0 no flow through solid boundaries ( bottom and lateral ) 3 © TIow mus be almost one-dimensiona ©
L glo S L S 1 D dOmaIn
—Ud(Qd) at the input S it o o 5 — If the interface 1-D/3-D must be located in this
Z =Z , atthe output | S area. . . .
07 LT ® The simple coupling algorithm gives almost the
azS - z=Z |xy,t) | WUV W A an same results than the reference full 3-D simulation in
0. 01372 [1 0.2 0.01 f” 7 =0 114 00000 —5—b 369_, (}em O R I D L our simplified case.
— . S . . =0. m ime (s " .
Qa _ _ °O% . " sd Norm of the error on the free |ZP* — 7% as a function of k, ® For complex cases, it's possible to use Schwarz
® Physical interface conditions : surface between the coupled the number of Schwarz iterations based coupling algorithm to |mprove accuracy
solution and the reference : — — E—
Lt = Lt and Z . |LtI=7Z ,.|L,t o : ‘
Qm( ) Q3D( ) S]D( ) s3D( ) solution in the 3D area Pe rS C eCt|Ve
CRISMA Consortium ® Definition of a test-case more complex (La /;
The CRISMA project (www.crismaproject.eu) is co-ordinated by VTT — Valigation this iterative algorithm ;r;-;et":‘?,ﬂ e

— Using more complex interface conditions, in order

Technical Research Centre of Finland. The consortium counts 17 partners
to ensure a fast convergence

from 9 countries, representing end-users, research and industry. The project
ends in August 2015.

Contact WWWw.crismaproject.eu

Mehd| Plerre DaOu, Ph D Cand |date . £ This project has received funding from the European Union’s Seventh Framework
Arte“a Eau et EnV”'()nement/ MO|Se Team (I N RIA) Programme for research, technological development and demonstration under

Tel : +33 4 76 33 42 54,Email : mehdi-pierre.daou@arteliagroup.com

grant agreement no 284552.

~ Fraunhofer e AMA PS :”“‘Europé;‘" NICE I TALLINN UNIVERSITY OF
|IAO - -
A RT E L I A m analysis and monitoring of environmental risk Public Safety Communication €urope )4!/ 1L TECHNOLOGY
Ao R scismet
IN ISRAEL ONAWD

§ FINNISH METEOROLOGICAL INSTITUTE

German @ IASTUSOPISTO -
GCASSIDIAN TR &0 INSTA g Puemeeens ryczf,

DefSec




	Diapo 1

