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Why studying eastern Siberian fire regimes?

Current boreal and Arctic wildfires are unprecedented on historical timescales
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Modern and past boreal and Arctic fire regimes and permafrost extent

Hypothesis: Surface fires in E-Siberian forest preserve vegetation and permafrost state.
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Modern and past boreal and Arctic fire regimes and permafrost extent

Hypothesis: Surface fires in E-Siberian forest preserve vegetation and permafrost state

Interglacials with evergreen forests Interglacials with larch forests and deciduous shrub
on permafrost-free soils on permafrost soils
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Will the currently
intensifying fire regimes
lead to biome shifts and
permafrost thaw?
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Sediment-based reconstruction of fire regimes

Intensity-specific fire proxies How to quantify past fire regime changes?
 sedimentary charcoal: medium-to-high-intensity fires = a source area problem (among others)
» monosaccharide anhydrides (MA): low-intensity fires
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Interglacial Siberian fire regimes reconstructed from El’'gygytgyn lake sediments

Marine isotope stage 11 = ,superinterglacial”
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MIS 11 fire regimes reconstructed from EI’'gygytgyn sediments
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Understanding fire proxies from source to sink...




Modern MIS11
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Understanding fire proxies: Modern vs. MIS 11 lake sediments

Fire proxy concentrations depend
on sediment composition &
sedimentation rates.

Fire proxy compositions (ratios)
are biome-specific.
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Understanding fire proxy pathways: Simulating macrocharcoal transport

@Vivien Reichel using model of Vachula & Richter (2018)
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Fire proxy source area is not
necessarily circular, several
km away and wind-field &
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W|II the currently mtensn‘ymg fire reglmes Iead to
biome shifts and permafrost thaw?
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