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Perspectives : assesment of the processes which govern weathering at the boreal catchment scales with continu permafrost, assesment of the effect of global warming on these processes

Numerical study of weathering fluxes at the catchment scale in a boreal watershed: a coupled thermo-hydro-geochemical mechanistic approach.
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• Testing the completeness of the qualitative scenario of thermo-hydrological functionning by quantitative modelling

• Once calibrated and validated for present climatic conditions, the model will be used to assess the impact of variation of climatic conditions on weathering fluxes

• This semi-mechanistic approach will be the basis of a 3D fully mechanistic approach of weathering processes at the scale of a small catchment (Kulingadakan)

Expected results 

  model for the catchments of the Kochechum River and the Nizhniya Tunguska River (according to Pokrovsky et al., 2005, 2006, Prokushkin et al., 2007, Bagard et al., 2011)

  P rain , P Snow , ETP SA , SUB SA , W SA P rain , P Snow , ETP NA , SUB NA , to set up a quantitative modelling of water, energy and elements fluxes in the catchments of the Kochechum River and the Nizhniya Tunguska River the proposed modeling approach Example of data on witch the model will be build up (Bagard et al., 2011)

( i )

 i Weathering of continental silicated rocks is considered to be one of the main sinks of atmospheric carbon (Berner, 1992). (ii) Basalyic outcrops account for about 30% of this flux (Dupré et al., 2003). (iii) The observed global warming, at least partly due to anthropogenic carbon, seems to be particularly strong in boreal areas (e.g. IPCC 1998). (iv) Global Warming is strongly suspected to induce a thawing of boreal permafrosts (decrease of the permafrost extension and increase of active layer thickness) even if these points are still a matter of debate (emodeling studies of elements cycles at smaller scales would allow to get stronger constraints on the processes at stake. (v) Indeed, the need of developing such mechanistic modelling tools is now recognize (e.g. Frampton et al, 2011). So we aim to build up a mechanistic modelling of thermo-hydrogeochemical processes at work in the weathering of the Kochechum river and the Nizhniya Tunguska River, on the basis of the data hydro-geochemical data avalaible in the GDRI CAR WET SIB. Hinkel et al. 1997 : Monitoring of temperature profil along depth during springflood period in permafrost areas (Alaska and Arctic Canada) : highlighting of advective heat transport Beaulieu et al. 2010 : One can see a dependance of weathering flux to hydrological (run off, computed) and thermal conditions (annual mean temperture, measured, 1982-1990) of the considered areas (22 sites with silicated outcrops around the world). Putorana Plateau rivers have been studied for years in order to constraint weathering processes, and a qualitative model of thermohydrological processes at work have been develloped on the basis of the quantitative geochemical field measurements (e.g. Pokrovsky et al. 2005, 2006, Prokushkin et al. 2007, Bagard et al. 2011) Problematic