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Impact of leaf phosphorus on Ph rates  

Low defined as P < 0.92 mg g-1 and moderate, given as P ≥ 0.92 mg g-1  

Ellsworth et al. in prep.  
 > 19,000 data points for controlled photosynthetic responses to [CO2] for a set of pan-
tropical sites involving published and unpublished raw data  





Impact : reduction of GPP in the tropics 

Simulations with ORCHIDEE CNP adjusted for N&P co-limited Ph rate constants  

NP ratios (observed and model adjusted) 



Phenology and photosynthesis of 
evergreen tropical forests 

Changes in ORCHIDEE : 
-  Redefine leaf cohorts aging & Vcmax =f(ageleaf) 
-  Time of leaf shed triggered by fixed date / seasonal 

change of VPD or SWD (before dry season) 
-  Priority of NPP allocation to leaves after shedding from 

SW 
-  Track LAI age cohorts 
-  Effect is to increase canopy LUE during dry season 

Dry 
season 



Improved C allocation seasonality  

Improved litterfall seasonality  

Doughty et al. Nature 2015 



Impacts on GPP 

Sites 

Amazon basin 

NSE map across Amazon against FLUXCOM 
observation based model 



Difference between Dry 
and Wet season GPP 
Positive where MAP > 2000 mm y-1 negative if MAP < 2000 mm y-1  



Stomatal conductance per PFT 



Lin et al. 2015 

Ca = 360 #ubar,	from	Yin&Struik,	2009	
Anet = 15 # umol/m2/s,	from	Yin&Struik,	2009 
 
g0 = 0.00625 #	C3	ORCHIDEE	
g0 = 0.01875	#	C4	ORCHIDEE	
 
a1, b1 = 0.85, 0.14 #	C3,	ORCHIDEE,	from	Yin&Struik,	2009	
a1, b1 = 0.85, 0.20	#	C4,	ORCHIDEE,	from	Yin&Struik,	2009	
 
vpd = np.arange(0,6.1,0.2) 
fvpd = 1 / (1/(a1-b1*vpd) -1) 
 
g1 = g0*Ca*np.sqrt(vpd)/1.6/Anet + fvpd/1.6 – 1	
 

ORCHIDEE 



Reparameterized Gs per PFT 


