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Savanna
• Essentially unexplored 

biome, numerically

• Per-area carbon flux low

• large global domain

• important for human 
activity

• Heterogeneous
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Community Land Model (CLM)

Bonan et al, 2002



New Modeling 
Strategy
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What Vegetation Information is Available?

• MODIS Vegetation 
Cover Fraction 
(VCF) Maps

• Vegetation Type 
Maps (Hansen, 
DeFries, 
collaborators)

From Bucini et al, FRSES 2010
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Prognostic 
Phenology

• Prognostic Phenology still has trouble in savanna

• otherwise, a reasonable result



Sunlit Shaded Testbed?

• Tapajos River 
National Forest, 
Brazil (KM67/KM83)

• Sites are near each 
other

• Virtually identical-
but look at 
radiation!



Sunlit/
Shaded: 
Tapajos 

K67/K83

• Is it instrument 
bias?

No.



So What’s going on?

• River Breeze (Silva 
Dias et al. 2004)

• Convergence line 
(Lu et al. 2005)

x Km67

x Km83



What do the Obs Show?

Differential Response: K67 is more ‘linear’



Wetland Methanogenesis and
Heat Flux
Estimation of methane respiration and oxidation, as
well as latent and sensible heat with a saturated area
derived from the topographic index.
Parker Kraus



The Topographic Index of  TOPMODEL



Wetland Fraction & BGC

Methanogenesis  

•  Flux equals the sum of two Arrhenius-type 
equations representing methane respiration 
and oxidation. 

•  Could add third, distinguishing between 
saturated and unsaturated respiration. 

•  Estimates of Q10resp commonly range from 
2-9, nine is an enormous value, I’ve heard of 
people using values of 100, even 1,000. 

•  Q10resp may be variable within the observed 
temperature range. 

FCH4
= !kCH4ox

"Q
10ox

T (t )!T0
10

#
$%

&
'(
+ kCH4 resp

"SatArea hist )( ),volH2O( ) "Q10resp
T (t )!T0
10

#
$%

&
'(



Methane Emissions
kCH4ox

= 0.55

Q
10ox = 2
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