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Camic Experimental Design

• Motivation: Africas contribution to the global inte rannual variability of the 

carbon balance

• AIM: Simulating the terrestrial carbon budget

Detailed understanding on the variability of the Af rican carbon balance

Determination main drivers of variability

• Participating models: LPJ DGVM,    LPJ GUESS,    JULES,    ORCHIDEE

• Resolution: 1°x 1°, daily

• Spatial extent: continental Africa

• model simulations: start 1982 dynamic/constant CO2 (Mauna Loa record)

a) dynamic vegetation is simulated



Annual Average GPP (gc/m2)

ORHIDEE

Pg C y-1 LPJ_DGVM LPJ_GUESS JULES ORCHIDEE
GPP 39.68 [1.73] 16.58 [1.04] 30.82 [0.65] 28.51 [1.43]
NPP 17.28 [1.12] 9.16 [0.67] 11.61 [0.85] 8.81 [0.86]
NEP 3.76 [0.79] 6.72 [0.63] 4.34 [2.44] 6.78[1.11]

LPJ-DGVM LPJ-GUESSJULES



Correlation with Atmospheric 
Inversions (Rödenbeck, 2003 )



Standardized IAV GPP, NEP
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Standardized IAV GPP, NEP
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Standardized IAV 
GPP & SeaWiFS-FAPAR
1999 - 2005



Regional Mean Seasonal Cycles



Drivers of Photosynthesis

GPP –
PCA2

Eigenvector
s precipitation temp2m iswrad shumid variance %

Mode 1 0.4111 0.1979 -0.2603 0.4217 55.0951
Mode 2 0.0035 -0.79 -0.6067 -0.0071 25.1953

GPP –
PCA1
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Drivers of NEP



Conlusions

• Consistent Paths of Variability, East and South Afr ica

• tropical forest remains unclear

• GPP drives the Carbon Balance on interannual timesc ales

• Models represent key moisture limitations for nearl y all 
ecosystems, but a pronounced radiation limitation i n some 
tropical parts (Saleska et al. 2003)



Outlook I

• Trend analysis based on non parametric mann-kendal statistics   
GPP modeled vs. FAPAR



Trend Analysis GPP
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Trend Analysis NEP
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Outlook II

• Thank you for your attention

• Diagnostic models

• Model-data comparison (site data, CARE)

• Improved process model parameterisation


