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Global changes aren’t happening in isolation.
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“An... approach is to gain a thorough understanding of the
modes of action of single factors, and rely on our
understanding (as represented in models) to inform us of the
probable interactions.

Multifactor (CO2 x temperature) experiments remain
important, however, for testing concepts, demonstrating the
reality of multiple factor influences, and reminding us that
surprises can be expected.”

-Norby and Luo, 2004



Surprises may be more common than we think!
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Synergistic effects of four climate change drivers observed outcomes that

would have been poorly

predicted by knowledge
Peter B. Reich©'2%% Sarah E. Hobbie ™3, Tali D. Lee " #, Roy Rich'®, Melissa A. Pastore® and . ”
Kally Worm’®® of each driver alone.

on terrestrial carbon cycling

What mechanisms are needed to represent interactive effects in land models?



Taking advantage of a multifactor experiment: TeRaCON
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After 10 years, C cycle responses indicate interactions between
elevated CO2 and warming, influenced by N availability
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Assessing whether soil biogeochemistry alters responses
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. . *First updated with observed
%
Pa rameterlzmg CLM-default plant traits and soil properties

Increase soil C decomposition rate (lower bgc_tau_s1-3) &
change root distribution (lower rootprof_beta)
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Parameterizing CLM-default
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Does CLM-default capture interactive global change effects?

Aboveground biomass C storage
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Does CLM-default capture interactive global change effects?

Belowground biomass C storage
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Does CLM-default capture interactive global change effects?

Soil C storage
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Response ratio after 50 years

The remaining questions
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Does a different representation of
soil biogeochemistry show more
aligned global change effects?

Allocation to
root exudates

® 10%
A 20%

A

T T  ;
Bulk_CtoN MicC MICr:MICK
Pools

T
SOMc

T
N_min

Rocci et al., 2024

2. Do other processes need
to be represented in CLM
that are not currently?



Thanks! Questions or comments?
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Synergistic effects of four climate change drivers
on terrestrial carbon cycling

Peter B. Reich'?%%, Sarah E. Hobbie "3, Tali D. Lee "*, Roy Rich'%, Melissa A. Pastore® and
Kally Worm'?

O Multiplication

b

g NPPL e - 9
S ANPP | -Or 12 1
€ BNPP} O+ 10
3 TBf —O— 2
Z AGBt —O—— 3
§ RB | O 5
o SR+ - 7

40 0 40 80

@ [+] Interaction

WxDP effects (%)
@ (-] Interaction




