HAL

archives-ouvertes

MACMA : Mantle cooling mechanisms simulated by
agents

Manuel Combes, C. Grigné, Laurent Husson, Sébastien Le Yaouanq, Marc

Parenthoén, Chantal Tisseau, Jacques Tisseau

» To cite this version:

Manuel Combes, C. Grigné, Laurent Husson, Sébastien Le Yaouanq, Marc Parenthoén, et al..
MACMA : Mantle cooling mechanisms simulated by agents. European Geophysical Union -
General Assembly 2011, Mar 2011, Austria. 13, 1 p., 2011. <hal-00874980>

HAL Id: hal-00874980
https://hal.archives-ouvertes.fr /hal-00874980
Submitted on 24 Oct 2013

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche frangais ou étrangers, des laboratoires
publics ou privés.


https://hal.archives-ouvertes.fr
https://hal.archives-ouvertes.fr/hal-00874980

/ \ / \ Kl'hermal behavior \ [ \

1 - M Otlvatlon Dwma .. 74-ma TN 3 _ M Odel - Half-space cooling model :  qoc(t, 7) = and H(T)=2.32\kT 5 - Experi ments

- . (Turcotte and Schubert 2002)
Mantle cooling and tectonics 13,402 Ma B ( 11 ) Mimicking current Earth's tectonics

- Temperature-dependent viscosity : n(Tm) =n°exp |- T To

Force balance 7

(Karato and Wu 1993) -
dT, i
g =~ <doc > Soct ) Hie™ Mm  d/2 Z |[NZ SA P NZ |SA| P

1 x 10%% 1450 670 3.8] 0.2] 2.0 7.0l 0.4 5.5

Earth's thermal history has long been studied Computed plate velocities (cm/yr) Average velocities in NNR

with monotonous laws (Davies 1980, Labrosse
and Jaupart 2007) but short-term mechanisms
were demonstrated to influence the global
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Distance to Ridge (km) - local heat balance
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Agents are autonomous entities that collect
iInformation from their environment to make
a decision controlled by behavior laws. The
thermal and mechanical interaction of these
agents allows us to simulate a dynamical
complex system by superimposition of
various phenomena. Our approach has been
previously applied to molecular dynamics
(Combes et al. 2010).
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4. Algorithm

- Alternation dynamics / structure update
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Our agents are convection cells,
lithospheric plates, plate interfaces
(subduction zones and ridges), and
insulating continents that define the
continental sections of the plates.
Such multiagent simulations aim at
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- Flexibility through options :
- temperature-dependent viscosity
- back-arc basin existence
- slab suction existence

- 0ceanization parameters
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based on il by computation
user can test hypotheses and update P
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