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The CRITICAL PEAT Project : The importance of hydrology for carbon reactivity along with atmosphere -peatland interactions. Preliminary results from the Frasne peatland observatory (Jura Mountains, France).

Peatlands: a threatened 3 pillar equilibrium ~3 % of emerged surfaces (Joosten and Clarke, 2002) ~30 % of soil carbon (Parish et al, 2008), an underestimated stock? A diversified peatland patchwork: ecological mosaic (vegetation, peat fiber rate) (Briot, 2004;Grosvernier, 2005), variable peat thickness (Collin, 2016).

A large Jurassic syncline of the Jura arc: karstified limestones overlain by moraines. Mountainous area at 800 to 1100 m asl. Frasne peatland at 834 m asl.

Temperature increases significantly: + 1 °C in 10 years.

→ C sink function (NEE <0) partially dependent on the hydrological conditions. In particular, during the maximum metabolism period (ET>>0), great WTD (below -0,20 m) seems to be associated with a source function (R ECO >|GPP|). In contrast, when WTD is closer to the surface, |GPP|> R ECO ).

❑ Geological framework

❑ Pedological framework A Hydro-geochemical mosaic?

These heterogeneities could favor a patchwork-like hydro-ecological functioning.
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Seasonal and multi-year trend correlations

• Deepest water (< -50 cm) close to the LMWL (1200 m).

• Enriched superficial water (> -50 cm) suggesting evaporation.

Similar patterns for WTD and precipitation: the multiyear WTD follows precipitation. Buffered impact of the restoration at the center of the peat.

Precipitation (P) pattern: interannual variability and slight increase since 2008.

The Frasne peatland is representative of a sensitive compartment of the Critical Zone combining water, carbon and biodiversity stakes.

→ 2 hypotheses : (1) Water/moraine interaction may vary laterally due to variable residence times, leading to contrasted EC. (2) Alternatively, punctual injection of karstic water at the bottom of the peatland.

  (Nichols et al., 2019) ~10 % of global freshwater resources(Joosten and Clarke, 2002) 
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