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The attribution of the significant inter-annual variability of long lived greenhouse gas (GHG) fluxes, between
edaphic, meteorological variables and ecosystem management parameters - independently or in interaction,
evolving as a long term drift or as extreme events - remains uncertain. Our research aims to quantify the potential
impact of climatic drifts or anthropogenic and meteorological events on ecosystem-atmosphere exchanges of
French sites by analyzing the long series (at least continuous 9 years, between 1996 and 2015) of eddy covariance
(EC) fluxes. We firstly performed a homogeneously repost-processing of the raw EC data across 5 sites: three
forest ecosystems (deciduous broad-leaved FR-Fon, evergreen broadleaved FR-Pue, and evergreen coniferous
FR-Br), one extensive grassland (FR-Lq2) and one cropland (FR-Aur). These data, in terms of net ecosystem
exchanges (NEE), gross primary production (GPP) and ecosystem respiration (Reco) were put together with the
corresponding climatic and edaphic data and with the carbon stock inventory for an homogeneous statistical
analysis and comparative interpretations.
The standard protocol, excluding any Nakai’s corrections, helped to reduce the influence of the methodology
and experimental design on the temporal and spatial variability. The methodology adopted finally used 35% on
average of flux data for all sites. Based on the first analysis of reprocessed data from the forests, no significant
long term evolution of NEE, Reco and GPP through the studied periods despite [CO2] increase and long term
change observed in environmental parameters. Combining all years, a respiration limitation at high air temperature
was observed on the forest sites, with a LAI dependency for deciduous ecosystems, and REW dependency for
evergreen southern sites. A dominant effect of air vapor stress, compared to edaphic stress was observed on GPP
response to PPFD in the deciduous northern forest, significantly decreasing with VPD increase.


