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Fire-derived carbon or pyrogenic carbon (PyC) is one of the largest reservoirs of organic carbon on Earth, yet one of the most poorly understood. It is formed by burning of biomass during fire, following which it enters the soil environment. From here, it is continually cycled to rivers and the oceans, either as a dissolved form or associated to mineral material, and is eventually buried in sediments, which form a long-term PyC storage pool. PyC is one of the longest-lived forms of organic carbon on Earth, and as such plays a major role in the global carbon cycle. However, there is a mismatch between the ages of this pyrogenic matter in soils versus that in the ‘end point’ of the cycle, i.e. sediments, where PyC exiting the terrestrial ecosystem is on average 4 times older than expected, meaning that “pre-ageing” processes are taking place at the landscape level. 
Because of its long mean residence time in the environment (on the order of 1000 years), and the difficulty in isolating and chemically analysing it, little is known about pyrogenic carbon at the landscape level. The different processes increasing or decreasing its environmental persistence, such as stabilisation with minerals, recalcitrance or erosion, fragmentation, biotic / abiotic degradation or transport in the dissolved phase are still very poorly quantified and understood. The relative importance of these mechanisms overtime and the ecosystem properties driving them are particularly important to know, if PyC is to be properly accounted for in global carbon cycle earth system models.
In this project, we will first investigate new methods to characterize and quantify the pyrogenic carbon in soils. In particular, we will compare classical methods (CTO, BPCA) to new potential highly efficient methods, like Rock-Eval spectrometry and hydrogen pyrolysis (for quantification) and Fourier Transform – Ion Cyclotron Resonance – Mass Spectrometry (FT-ICR-MS – for characterization). Then we will apply these methods to experiments under controlled conditions (at the Ecotron Ile de France) to better understand the processes related to its mobility. Finally, we will apply these methodological developments in different watersheds and landscape units to study its dynamics in the field. We will work in a long term observatory in Brittany (temperate watershed) and Madagascar (tropical watershed).  
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