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Uncertainty in the land C sink is partly due to
uncertainty in vegetation response to rising CO.,.




Foliar stoichiometry may regulate the
strength of the CO, fertilization effect.
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Foliar C:N increases
under elevated COZ.
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Stoichiometry in models
doesn’t change
in response to CO,
over time.



What is the role
of changing foliar stoichiometry
In ecosystem responses
to rising CO,?



Flexible

LeafCN =

CN_., + max(0, CNslope*log(CO2__/CO2

! base))

co2_base = 310 ppm
cn_slope =20o0r0




CO, based foliar C:N
parameterlzatlon in
the Community Land Model
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CO, based foliar C:N
parameterization in
the Community Land Model

& & 8

Foliar C:N

()
()
1

1850 1900 1950 2000 2050 2100
Year

Foliar C:N 2100

20




the Community Land Model
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Flexible C:N reduces
land C sink
by ~200 Pg C
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Flexible C:N reduces land C sink by ~200 Pg C

Difference between FIXED and FLEX in 2100
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C sink reduction
is due to
reduced

photosynthetic
capacity
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C sink reduction is
d ue to red u Ced Difference between FIXED and FLEX in 2100
photosynthetic N "
capacity
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Evapotranspiration Runoff
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Evapotranspiration Runoff
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Flexible foliar C:N produces effects on N cycling
(reflecting changes in productivity).
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Need for integrated analysis of indirect effects.




Need for integrated analysis of indirect effects.

Plant/Soil Feedbacks?
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Key Points

” Degree of flexibility of foliar C:N has major implications for future
terrestrial C uptake.
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Key Points

Degree of flexibility of foliar C:N has major implications for future terrestrial C
uptake.

Changes to leaf chemistry also have biophysical feedbacks that demonstrate
complex links between hydrologic and C cycles.

Future interdisciplinary work can improve mathematical representation of
relationship between foliar C:N and CO, and improve ecological process
representation in models.



C sink reduction due to reduced photosynthetic capacity,
indirect response to reduced heterotrophic respiration
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Reductions in N cycling rates
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