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The Mediterranean region is strongly impacted by fires at present day. Projected warming

scenarios suggest increase fire risk in the Mediterranean region (Pechony et Shindell, 2010).

However, models based on modern-day statistical relationships do not consider interactions

between climate, vegetation, and fire. In addition, process-based models must be tested not only

against modern observations but also against climate observations different from today to cover

the range of climate variability projected for the next centuries. Here, we present a new biomass

burning record for the last 8,500 years in southeastern France with a mean temporal resolution of

45 years based on a marine sedimentary microcharcoal from the Gulf of Lion, located in the Rhone

River prodelta. Periodicities of 500 and 1,100 years emerge from this record. Most of the peaks

coincide with cold and dry periods of several century duration reflecting enhanced burning of

open evergreen sclerophyllous Mediterranean forests. Among the 15 peaks of biomass burning, 7

are associated with negative North Atlantic Oscillation (NAO) phase, 8 with cold events, and 13

with low solar activity. We suggest that cold and wet conditions during negative NAO led to the

accumulation of biomass while dry and cold winds during negative East Atlantic (EA) phase favored

fuel flammability resulting in peaks in biomass burning. Today, large fires in southeastern France

occur during negative NAO or during the Atlantic Ridge weather regime, the latter being similar to

the EA (Ruffault et al. 2017). The frequency of heat-induced fire-weather favoring the largest

wildfires observed in recent years in the Mediterranean region is projected to increase under

global warming (Ruffault et al., 2020). Our study suggests also that the French Mediterranean

region might be affected by large wind-driven fires developing in the event of negative NAO and

EA modes.
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