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Why represent soil BGC mechanisms in ESMs?

Soils are a quantitatively important contribution to the global C cycle
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Why represent soil BGC mechanisms in ESMs?

Some of these
mechanisms are not
currently well-
represented in models
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Representing soil BGC
mechanisms can
change answers
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We have the ability to assess soil BGC in CLMb

Biogeochemical cycles ‘ CLMS-O Biogeochemical cycles ‘ CLMS-O
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Taking advantage of a multifactor global change
experiment: TeRaCON

Cagperass

rainfall nitrogen
reduction addition

elevated
CO?2

image gredit: Gedar Graek LTER /\oxg i f Initiated in tallgrass prairie in 2012




After 10 years, C cycle responses indicate potetnial soil
biogeochemical mechanisms

Observational data

Nitrogen.Treatment
~ AmbientN
. Elevated N
0.05
N
o 8 500
N =
S o O
o o g 0.00 S 250 -
S 100 ~ 3
c o -
~ — >
&) [e) '
50 1 o
E - m _D-ﬂﬂ s
L))
- 2 250 1

Amb Temp Elev Temp

Elev Temp AmbTemp ElevTemp

Amb:l'emp

Temperature treatment Temperature treatment Temperature treatment



Does soil BGC alter global change responses?
Control, Elevated CO2, Warming x elevated CO?2

CLM-Century
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Calibrating CLM-Century
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Modeled Mean

Calibrating CLM-Century
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Altered decomp rate, photosynthesis dependence on N, and root:shoot ratio
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Calibrating CLM-MIMICS*
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Calibrating CLM-MIMICS*

Used same plant parameters as in CLM-Century plus changes in decomposition, desorption, and microbial turnover
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Shoot C stock (gC/m2)

Initial looks at global change effects

Average response of shoot C over 10 years

Observations
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Soil C stock 0-60cm (gC/m2)

Initial looks at global change effects

Average response of soil C over 10 years

Observations
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he remaining questions

1. Do these results persist with better calibrations?

Old MIMICS plot with different parameters

Shoot C stock (gC/m2)
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| 2. Can we reproduce
meractve global change effects
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stuructural changes?
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Takeaway: currently, soil biogeochemistry
minorly alters global change responses, but this

might be altered with different parametrizations
to better match observations!




Thank you!
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