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Soils warm in synchrony with the air – throughout the whole soil profile

2Soong et al. 2020, J. Geophys. Res. Biogeosciences

Representative carbon pathway 8.5:
à Very high baseline emission scenario

à Air temperature: +4.85 ± 0.93ºC

à Soil temperature 1cm: +4.50 ± 1.13ºC

à Soil temperature 1m: +4.45 ± 1.10ºC



Experiment: Whole soil warming at Blodgett experimental forest, CA, 
USA
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-Coniferous forest

-Alfisol of granitic origin

Map: NASA; Schematic: Hanson et al. 2011, Glob. Chang. Biol.

-Vertical heating rods

-+4ºC

-4.5 years of warming

-Mediterranean climate



Loss of subsoil carbon stocks due to warming

4Soong et al. 2021, Sci.Adv.

- 33±11%
pLME20-90<0.01



How are specific polymeric SOC pools affected by warming?
Heat proof compounds?

5Molecules: Fich et al. 2016, Annu. Rev. Plant Biol.; Bernards, M.A. 2002, Can. J. Bot.; Upton et al. 2016, Chem. Rev.; Pignatello et al. 2017, Environ. Sci. Technol.

Cutin (hydrolysable lipids)

Pyrogenic Carbon
(benzene polycarboxylic
acids)

Suberin (hydrolysable lipids)

Lignin (CuO oxidation)
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Aboveground- and belowground derived carbon in subsoil is lost
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- 46±2%
pLME20-90<0.01
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-28±3%
pLME20-90<0.01

Zosso et al. In prep.
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Also lignin and even pyrogenic carbon was lost in warmed subsoils
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- 17±4%
pLME20-90<0.01

-37±8%
pLME20-90<0.01

Less More Less More
Zosso et al. In prep.



Conclusions

No recalcitrant compounds in warming subsoil
à Plant (suberin, cutin, lignin) and pyrogenic carbon lost after 4.5 years of +4ºC 
warming
à Compounds lost on the same order of magnitude as bulk SOC

Several of these compounds (cutin, suberin, pyrogenic carbon) proposed for long 
term SOC sequestration

à Potentially cannot rely on specific compound groups for C-sequestration?

Comments and questions: cyrill.zosso@geo.uzh.ch
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