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CLM4.5 dead C pool structure
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Matrix vs. original CLM4.5bgc
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Matrix Application 1
Attribute dead C response to global changes

LM Run 1 Matrix Simulations (matlab)
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Matrix Application 2
Diagnose CLM simulations

$X(®) = (45OK V(D) "B(OI (1) ~ (AE(OK ~ V()™ L0
e Y | dt
C storage C storage Capacity C storage Potential
(X) (X)) (X)
At steady state:

C storage potential approaches 0 (X, = 0)
C storage equals C storage capacity (X=X)

Luo et al., Biogeoscience (2017)



Spin-up

total C (annually) Xe vs. X
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Vertical profile of C storage capacity (X ) vs. C storage (X)
(z_tau=0.5)

e Spin up for ~300 years
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Vertical profile of C storage capacity (X ) vs. C storage (X)
(z_tau=0.5)

 Spin up for >5000 years
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Vertical profile of C storage capacity (X, /vs. Cstorage (X/
(z_tau=10)

e Spin up for ~300 years
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Vertical profile of C storage capacity (X ) vs. C storage (X)
(z_tau=10)
e Spin up for 2700 years
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Matrix Application 3

Realize data assimilation to constrain global SOM

Biogeochemical cycles cLM4.5

Photosyrthesis  myocs

area waightad soil organic carbon contant for all WSO data
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Summary

One matrix equation to reproduce dead C
dynamics

Easy manipulation and exploration of different
components

Diagnhose CLM simulations
Promote data assimilation in SOM researches



Thank you!
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