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ΔVegetation Feedbacks 
•  CO2 Fertilization 
•  Water Use Efficiency 
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Fig. 5 Characterization of the response in leaf dry mass per unit area (LMA) of plants grown in a range of environmental conditions: (a) daily 
photon irradiance (DPI); (b) red : far-red ratio (R/FR); (c) UV-B; (d) CO2 concentration; (e) ozone; (f) nutrient availability; (g) water availability 
(drought stress); (h) waterlogging; (i) submergence; (j) temperature; (k) salinity; (l) soil compaction. Data are a compilation of the literature. For 
each environmental factor a reference condition was chosen (indicated by arrows), and all data from different species were normalized to that 
condition. For more information see Appendix A5. The shaded area indicates the interquartile range (between the 25th and the 75th percentile) 
of the observed ratios in that part of the response curve. The bold continuous line within the shaded area indicates the median value. Dashed 
lines indicate the median value for a specific subgroup of species and are labelled in the graph. Generally, species were classified with respect 
to their original habitat to grow at high, intermediate or low levels of the environmental factor studied. The total number of observations present 
in each part of the response curve is indicated at the top of each graph. The y-axis is logarithmic to correct for the fact that ratios are logarithmic 
by nature.
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Implementation of +1/3 LMA in CESM 

•  CLM4.5BGC parameter SLA0 = 1/LMA0 

 
•  By default, +LMA causes +photosynthetic rates 

 

•  We tested increased and no change in photosynthetic rates. 
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Implementation of +1/3 LMA in CESM 

•  CLM4.5BGC parameter SLA0 = 1/LMA0 

 
•  By default, +LMA causes +photosynthetic rates 

 

•  We tested increased photosynthetic rates  
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Comparison of Temperature Changes	
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1 IPCC AR5, 2 Estimated from Arora et al. 2013, 3 Cao et al. 2010, 4 Sellers et al. 1996, 5Pu and Dickinson 2012,  
6Bounoua et al. 2010, 7 Pongratz et al. 2010,  8 Davin et al. 2010.  
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1 IPCC AR5, 2 Estimated from Arora et al. 2013, 3 Cao et al. 2010, 4 Sellers et al. 1996, 5Pu and Dickinson 2012,  
6Bounoua et al. 2010, 7 Pongratz et al. 2010,  8 Davin et al. 2010.  
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1 IPCC AR5, 2 Estimated from Arora et al. 2013, 3 Cao et al. 2010, 4 Sellers et al. 1996, 5Pu and Dickinson 2012,  
6Bounoua et al. 2010, 7 Pongratz et al. 2010,  8 Davin et al. 2010.  
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1 IPCC AR5, 2 Estimated from Arora et al. 2013, 3 Cao et al. 2010, 4 Sellers et al. 1996, 5Pu and Dickinson 2012,  
6Bounoua et al. 2010, 7 Pongratz et al. 2010,  8 Davin et al. 2010.  
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LMA structural acclimation in response to CO2 

has significant climate impacts in CESM. 

   é LMA causes ê leaf area index 
   because é carbon cost of leaf area 

   é physical warming:   ê ET, é SW 

   é chemical warming: ê NPP 
 

 

Conclusions 



 
Climate impacts of LMA acclimation  

could be influenced by: 
 

-  other climate drivers of LMA acclimation 
-  other concurrent changes in carbon allocation 
-  LMA acclimation effects on competition 

Caveats & Future Research 



Does	leaf	area	decrease	explain	lower	ET?		
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Modera<ng	Mechanism	#1	
Soil	evapora<on	par<ally	compensates	
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Modera<ng	Mechanism	#1	
Soil	evapora<on	par<ally	compensates	
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Modera<ng	Mechanism	#2	
Transpira<on	per	Leaf	Area	Index	
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			Produc<vity	per	leaf	area	index	
	Drives					Transpira<on	per	leaf	area	index	
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Produc<vity	per	leaf	area	
due	to						leaf	area	index	

	
•  Exponen<al	decay	of		
photosynthesis	rates	
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Produc<vity	per	leaf	area	
due	to						leaf	area	index	

	
•  Exponen<al	decay	of		
photosynthesis	rates	

	
•  Lower	leaves		
				less	produc<ve	
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Produc<vity	per	leaf	area	
due	to						leaf	area	index	

	
•  Exponen<al	decay	of		

photosynthesis	rates	
	

•  Lower	leaves		
					less	produc<ve	
	
•  Removing	less	

produc<ve	leaves	
								produc<vity/leaf	area	
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					Total	Evapotranspira<on	due	to	Leaf	Area	
despite	modera<ng	mechanisms	
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LMA	increased	in	all	C3	plants.	
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