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» 60 permanent people (33 researchers +24 ing-
Tech)

* « Young » lab (created in July 2004)

« Average age : 43 years old

* 9 mass spectrometers
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Research team « Arctic Environment »
since 2010 - GEOPS

S Research teams at GEOPS labs /

water and
PLANETARY / SEDIMENTOLO

HYDROLOGY GEOMORPHO matter VOLCANOLOGY o

ARCTIC ENVIRONMENT
Researchers: Costard F., A. Sejourne; Dupeyrat L.,
Marlin C., Saintenoy A., Pessel M. Gargani J.
PhD students : Delangle E., M Quenet, N. Roux.
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(fluvial thermal erosion and thermokarst)

- heat transfert modelling (hiérarchisation of
parameters)

- erosion rate (field measurments)

 Heat exchange between water and permafrost for arctic and
subarctic environment (rivers, lacs)

* On going research programs :
— Fluvial dynamic of the Lena river
— Thermokarst evolution 2 Antoine Sejourné
— Talik evolution = Nicolas Roux and Ch. Grenier



Methodoloy used since 1992

Sibérie, Spitsberg

Observations

Mesures (météo, T air-eau-

pergélisol, débits, physico-

chimie, piézométrie, GPR,
nivellement)

Prélevements

Laboratory

>EOPS- M2C

Chenal hydraulique en
chambre froide

GPR,

scanner laser (ERM)

Numerical modeling

Modélisation

Approche comparative Terre
Mars

Chgt. phase
grande échelle, passé

présent et futur,

J. Aguirre-Puente
L. Dupeyrat
Ch. Grenier




w Physical modeling: cold room facility
overview
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Ice wedge simulation

Hvydraulic channel: talik simulation



Researcher : A. Sejourne geologist

Image haute résolution GeoEye (50
cm/pixel)

Développement cyclique annuel de 1-2 m
[Séjourné et al., en révision]

En relation avec le climat

Thermocirque actif
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A" Lena basin

- Gauging site

Study reach

Erosion rate : 20 —43 m.
Measuments each year on
the field

Data loggers




Objective

breakup for most Siberian rivers

2. many questions remain open about the initial stages of the ice
breakups :

= timing of the submersion of the islands,

Inter-annual variability of the ice breakups

= jmpact on erosion rate of frozen islands

= What are the main parameters controlling the erosion of
Islands ?

duration of the active fluvial thermal erosion during the
breakup
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S & vaomme bl BE & v atman by
Contact solide-fluide Début de la fonte du
Solide isotherme T, solide : I’interface a Fonte du solide
atteint la température
de fusion .
Vitesse d’ablation Profil thermique dans le solide
h(T,_-T,) pC V.
V, = — TX,t)=(T, - T, )exp| ——22X |+T
a PL+PCp(Tf—Tw) (X,t)=(T, T, )exp K >

Aguirre-Puente et al., JGR, 1999 Dupeyrat et al. PPP 2011

Profil thermique
B T(X,t) dans le
solide n'est pas
fonction du temps

T(X,t) subit une
simple translation
de V,t

Position instantanée de
’interface
S(t) _ h(TL _Tf)
pL+pC (T, -T,)

Randriamazaoro et al. ESPL 2007
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Hydraulic flume in a cold room
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(o) Imins Hydraulic flume in a cold room

erosion

Solide
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g *53°C A ;
3 a4 ° TL
@ A °o ®
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. 2 L e et et —
Randriamazaoro et al. g2 , |
Le® e Début de la fonte du Fonte du solide (t > 0)
ESPL 2007 sttt solide (t=0) lorsque
° 0 5 . 6 8 linterface a atteint la
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Ablation model applied to the thermal erosion
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(contraction du sol sous le froid et au gel-dégel)
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TEST of the WISDOM radar (EXOMARS miss

Confrontation avec le radar MALA

Marc BIANCHERI-ASTIER (MCF) — Albane SAINTENOY (MCF) — Francois COSTARD (DR)




e simulation analogique en chambre froide.
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T (air) = 7° C
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