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PLIOMIP missing warming in GCM simulations
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Difference between models and SST data (°C)
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Simulated trace-gas induced warming
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Stratospheric Tropospheric Tropospheric Hydrates Termites Wetlands  Soil uptake Geological Fires
Loss OH Cl (+ lakes)
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Modelling framework
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1 box atmospheric chemistry model

B=StT B = atmospheric CH, burden (Tg)
S = CH, emissions (Tg/year)
T = CH, lifetime (years)

In(Tecgaxon (t)) = n(Tegaxon (to)) + Lia; Aln(F;)(t) Holmes et al 2013, Atmos
Chem Phys

a; evaluated based on 3x 3D chemistry-transport models:

(UTI CTM, Oslo CTM3 Variable ® Adopted 4
and GEOS-Chem) Chemistry-climate interactions
Air temperature © —3.0+0.38
Water vapor © —0.32 £ 0.03

Ozone column,40° S—40° N +0.55 +0.11

Lightning NOx emissions —0.16 4+ 0.06
Biomass burning emissions®  +0.020 £+ 0.015
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CH, abundance ¥ 4+0.31 + 0.04



Wildfires (LPJ-GUESS)
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Wetland CH, emissions (LPJ GUESS +S|mTOP)
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Wetland CH, emissions
+ fire CH, emissions
+ fire other emissions
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Wetland CH, emissions
+ fire CH, emissions

+ fire other emissions

+ atmospheric warming
+ humidity change
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Wetland CH, emissions
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Summary

* CH, cycling sensitive to natural climate oscillations over
Quaternary
* Notdirectly considered in Pliocene simulations to date

Conclusions Caveats
* CH, probably not major driver of  Wetland models underestimate
Pliocene warmth change at LGM (Hopcroft et al 2017,
* Fire and soil NO, do show very strong 2018).
increases * Tropical precipitation response in
* No ‘warm and wet’ model in our GCMs divergent.

ensemble ... yet.
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Thanks for listening

Thanks to Linda Sohl (Colombia) for
providing GISS-E2-R model output.
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® Pagani et al., 2010; site 925 e Pagani et al., 2010; site 806
s [JZhang et al., 2013 .
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Isoprene emissions (LPJ-GUESS)
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Soil carbon pool (LPJ-GUESS)
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Terrestrial carbon cycle model: LPJ-GUESS

Vegetation dynamics (Smith et al

2001, Hickler et al 2004) Modelled area (stand) Average individual for PFT
10 ha - 2500 km? . .
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Ni limitation (Smith et al., 2014 —
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itrogen limitation (Smith et al., ) replicate patohes in variou o eaves
N
Fire (Thonicke et al 2001) ‘ Al
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