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•  Similar patterns / magnitudes  
        - High GPP in the tropics,  
          which decreases with  
          latitude 
        - High GPP over forested  
          regions and croplands  
          compared to grasslands  

•  SiB4 overestimates the GPP 
across broad regions 

        - Extra-tropics,      
           particularly in the     
           southern hemisphere 
        - Eastern North America,  
          Europe and southeast  
           Asia  
%
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+ Largest seasonality in  
   northern temperate forests 
 
+ Minimal seasonality in  
   tropical forests 
 
+ SiB4 has larger seasonal  
   cycles in the Sahel and the  
   southern hemisphere 
   %
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Beer et al. (2010) SiB4 

Biome Area 
1012 m2 

GPP 
(Pg C/yr) 

GPP  
(Pg C/yr) 

Area 
1012 m2 

Tropical Forest 17.5 40.8 31.9 14.0 
Temperate Forest 10.4 9.9 13.1 6.8 
Boreal Forest 13.7 8.3 6.31 7.0 
Tropical Savannah 27.6 31.3 44.0 14.5 

Temperate Grassland 17.8 8.5 13.39 11.0 
Desert 27.7 6.4 7.93 54.4 
Tundra 5.6 1.6 6.77 14.5 
Cropland 13.5 14.8 22.78 17.3 
Total 133.8 121.7 146.2 139.5 

•  Per area, similar GPP in tropical forest, desert, tundra 
•  SiB4 GPP larger in savannah, temperate forest, grassland and cropland%

Separating grasses and crops into climate zones 
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Comparisons of carbon pools 
and fluxes at three sites in the 
Amazon (Malhi et al., 2009).%
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Monthly net ecosystem exchange (NEE; left) and 
leaf area index (LAI; right) at Harvard Forest.  

Data from the AmeriFlux database:  
http://ameriflux.ornl.gov.%
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Annual carbon stocks (right; Shaver, 
1986 and Shaver and Chapin, 1991), 
daily GPP (lower left), and LAI (mid) 

(Williams et al., 2001) at an 
AmeriFlux tundra site, ICH. 
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Below) Leaf and root pools at an 
AmeriFlux site in Arizona, WKG 

(Emmerich, 2003).  Right) LAI and 
NEE at a tall grass AmeriFlux site in 

Oklahoma, SHD 
(http:ameriflux.ornl.gov). %

%
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•  SiB4 has developed into a fully prognostic model that realistically 

simulates twenty-two different plant functional types (PFTs) globally with 
minimal input data 

•  SiB4 has the capability to simulate high resolution carbon fluxes and long 
term carbon pools 

•  Since SiB4 predicts both pools and fluxes, various data metrics can be 
used for evaluation, which leads to improvement in the model and further 
understanding of the carbon cycle  

     + Predicting the leaf pool from environmental factors combined with carbon uptake  
          captures plant phenology well across a wide range of PFTs 
      + Capturing the timing of LAI leads to more realistic carbon fluxes 
      + Including specific crops alters the timing of GPP due to the short, intense growing season 
•  Evaluating all PFTs highlights future work 
      + Complete spin-up to equilibrium 
      + Reduce the LAI and productivity of certain PFTs 
          - Grasslands  
          - Generic Crops 
          - Temperate forests 
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Comparisons of generic temperate 
broadleaf pools and fluxes at two 
sites (Box et al., 1989; Luyssaert et 
al., 2007; Matthews et al., 1997; 
Mokany et al., 2006).%
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Comparisons for an AsiaFlux site, 
MKL (Takahashi et al., 2012; Huete 

et al., 2008; AsiaFlux Database).%
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Comparisons for an AsiaFlux site, MKL.  Right) 
NEE from the AsiaFlux Database.  Below left) 
Seasonal GPP from Huete et al., 2008.  Below 

mid)  Litterfall from Takahashi et al., 2012.  Below 
right) Seasonal GPP, FPAR, and EVI from Huete 

et al. (2008). EVI compared to  SiB4 LAI. %
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Carbon fluxes and respiration components 
at Harvard Forest (Munger, 1999; Xiao et 
al., 2004; Urbanski et al., 2007; Law et al., 

2002; Bahn et al., 2010; Bowden et al., 
1993; Melillo et al, 2011; Compton and 
Boone, 2000; Gaudinski et al., 2000).%
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Comparisons for an AsiaFlux 
site, RU-TUR (Saigusa et al., 
2008; Ueyama et al., 2009; 
Kobayashi et al., 2007).%
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Annual carbon stocks and fluxes 
(right; Emmerich et al. 2003) and 

daily fluxes (below; Scott et al., 2006) 
at an AmeriFlux shrub site, WHS. 
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Annual carbon stocks (mid right; 
Billings, 1987) and carbon fluxes (far 

right; Grant et al., 2003) at an 
AmeriFlux tundra site, BRW. 
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Leaf area index (LAI; Bliss 
et al., 1981) and NEE 
(Ameriflux database:  

http://ameriflux.ornl.gov)  
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