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ESMs divergence in present day NEE reflects
lack of understanding in carbon-water coupling

SCIENTIFIC REPLIRTS el

Land carbon models underestimate
the severity and duration of
drought’s impact on plant
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Can atmospheric measurements provide integral constraints on
plant moisture stress?
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Model Framework
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Goals

Create asynthetic data
experiment to test

e Signal to Noise

e Theoretical vs actual (still
theoretical) sensitivities

e Exclude complicated
terms!
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Step 1: Perform a CO2 inversion (equation 1)

CO, Flux
PgC yr

CO, Flux Difference
PgC yr!

- True Flux
5.0 ~ Prior Flux
=~ 500 km 3.5 dy
-10.0 500 km 7 dy
== 1000 km 3.5 dy
1000 km 7 d : . ' ’ 1
4.0 QINTCY . L
2.0 \ o, ~
. M-\#)——o‘y‘\--‘ .:.'\- N B - S - h—.a;.‘;ﬂ.f---'ﬁn—;
0.0 | “\J "‘Yi \
-2.0 -
-4.0 -

2010 2010.2 20104 2010.6 2010.8 2011



Change in atmospheric 8'°C is afunction of '°C__and
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Tightening the model’s ability
to fit the data partially
improves truth recovery
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Low Signal to noise
Some deviation from the prior
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Conclusions

e The sensitivity of atmospheric 8'°C is contingent on the magnitude of
(not the change in!) NEE

e Droughts reduce NEE and therefore also the sensitivity of 8'°C to
moisture stress

e Using a high resolution regional OSSE, we find that the measurement
network partially helps overcome these theoretical limitations

e Data density is important!
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