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Inversion 
Results 
(Rodenbeck)
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Land

Note 
the 

units!
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Inversion Results

• ‘Missing Sink’: approximately equivalent 
between ocean and land

• variability is more robust than magnitude

• more variability in land fluxes

• significant portion of land variability in 
tropics, especially SA
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Observed 
Relationships: 

SST against SST 
and Precip

(Yoon and Zeng, 2010 
and lots of others)
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Here’s the 
thinking:

• Established: SA precip correlates with ENSO

• Relative drought means:

• decrease in GPP (water stress)

• increase in respiration (temperature)

• Zeng et al. (2006) calls this a ‘conspiracy of 
processes’
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But...

• We know there is a detach between 
vegetation and water;  forests survive 
annual drought

• We anticipate resiliency against the most 
common drought periods beyond the 
annual (ENSO)

• Exclusion experiments generally support 
this  (exclusion MIP)
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SiB Runs:

• Established against 
obs towers across 
veg/moisture 
gradients

• Forcing precip 
generally matches 
ENSO/precip 
correlations noted by 
others
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Annual 
Cycles

• Remember: NH/SH 
seasonal opposition

• We show: uptake 
during SH dry season

• This is in conflict 
with other published 
results (Potter et al., 
2005)
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Modes of Climate Variability: 
regressed against NEE

• Plots show amount of variability explained

• NEE combines GPP and Rtotal

Multivariate Enso 
Index (MEI) TSATNA
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Lag: 
1987,1989,1993,1998,2001

Precip follows MEI

Precede: 1985,1992

Coincident: 1991,2002,2005

Disregard 1982-1983 
El Nino; 1991-1995 

has Pinatubo influence

GPP/Rtot 
phase 

determines 
NEE: 

Relationships 
are complex
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So How do We 
Compare to 
Rodenbeck?

Remember: SiB 
operates on a 
balanced basis: 
We’re looking 
at trends, not 
magnitudes
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Some things to 
Remember

• Tropics are very unconstrained in inversions

• Uncertainty:

• different flask networks

• inconsistent response to ENSO (Bousqet et 
al., 2000; Schwalm et al., 2011)
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What Can we Learn in  a 
Regional MIP?

• Basin-wide seasonal cycles

• Response to ENSO (compare to inversions)

• Time lags (GPP/Rtot/NEE)

• light- and water- limitation
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What Can we Learn in  a 
Regional MIP? (cont.)

• Tipping points?

• Impose perpetual El Nino/NATL conditions?

• Runoff?

•
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