
Table 1. C:N ranges of leaves, fine roots, and stems/wood 

PFT Plant part C:N Minimum C:N Maximum 

Broadleaf deciduous 
leaves 20 50 
roots 40 70 
wood 200 500 

Broadleaf Evergreen 
leaves 20 40 
roots 40 70 
wood 150 300 

Needleleaf Evergreen 
leaves 30 60 
roots 40 60 
wood 400 800 

C3 grass 
leaves 20 40 
roots 40 50 
wood 40 80 

C4 grass 
leaves 20 60 
roots 60 100 
wood 60 100 

shrub 
leaves 20 40 
roots 40 70 
wood 200 400 

tundra shrub 
leaves 20 40 
roots 40 80 
wood 300 700 

  



Table 2. Experimental design 

 
100-year equilibrium Real-forcing simulation 

1948-2007 

Fixed climatology forcing Transient forcing 

Control experiment SSiB4:       Control experiment 
DlPSN:      Nitrogen limitation on photosynthesis(Vmax) 
DlNPP:      Nitrogen limitation on photosynthesis(NPP) 
DlGPP:      Nitrogen limitation on photosynthesis(GPP) 
SSiB5:       including all four nitrogen processes 

  5 

Initial condition 



Table 3. Regional and Global GPP for (a) FLUXNET-MTE GPP, (b) SSiB4 (control), (c) NlPSN (N limitation on photosynthesis only) and (d) SSiB5 (N limitation on photosynthesis, 

autotrophic respiration, and phenology). 

 

 
Note: the numbers in parentheses are relative biases 10 
  



Table 4. Regional and Global LAI for (a) GIMMS LAI, (b) GLASS LAI, (c) SSiB4 (control), (d) NlPSN (N limitation on photosynthesis only) and (e) SSiB5 (N limitation on photosynthesis, 

autotrophic respiration, and phenology). 

 

 15 
Note: the numbers in parentheses are relative biases 

  



  
 
Figure 1. Schematic diagram of plant growth and nitrogen impacts in SSiB5/TRIFFID/DayCent-SOM.  20 

  



 

  
 

Figure 2. Schematic diagram of plant carbon-nitrogen interaction framework coupling in SSiB5/TRIFFID/DayCent-SOM, main variables are listed between two processes (Tc: canopy 25 
temperature; Ts: land surface temperature; SM: soil moisture; GPP: gross primary productivity; Res: autotrophic respiration) 

  



 
Figure 3. The relationship between the Nitrogen availability from soil to plant growth and plant carbon-nitrogen ratios 

 30 



 

Figure 4. The 1982-2007 average gross primary production comparison for (a) FLUXNET-MTE GPP (OBS), (b) 
SSiB4/TRIFFID(SSiB4), and (c) SSiB5/TRIFFID/DayCent/SOM(SSiB5), and difference between (d) SSiB4-OBS, and (e) 
SSiB5-OBS, (f) SSiB5-SSiB4.  

Note: SCC indicates the spatial correlation coefficient between model simulation and satellite-derived datasets (OBS). 35 
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Figure 5. The 1982-2007 average leaf area index comparison for (a) GIMMS LAI(OBS), (b) SSiB4/TRIFFID (SSiB4), and (c) 
SSiB5/TRIFFID/DayCent/SOM(SSiB5), and difference between (d) SSiB4-OBS, (e) SSiB5-OBS, and (f) SSiB5-SSiB4.  40 
Note: SCC indicates the spatial correlation coefficient between model simulation and GIMMS LAI (OBS). 
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Figure 6 The 1982-2007 average gross primary production comparison for (a) NlNPP, (b) NlGPP and (c) NlPSN,  (d) NlNPP- 
OBS, (e) NlGPP- OBS and (f) NlPSN- OBS.  45 
Notes: (1) NlPSN is N limitation on photosynthesis (Vmax) only; NINPP is N limitation on NPP only;  and NIGPP is N limitation 
on GPP only. (2). OBS is FLUXNET-MTE GPP (OBS). (3). Avg. indicates the global average. 
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Figure 7. The 1982-2007 average leaf area index comparison for (a) NlNPP, (b) NlGPP and (c) NlPSN, and difference between 50 
(d) NlNPP- OBS, (e) NlGPP- OBS and (f) NlPSN- OBS.  

Notes: Same as the notes in Figure 6. 
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Figure 8. The 1982-2007 average gross primary production difference (a) NlPSN-SSiB4, (b) SSiB5-NlPSN, and leaf area index 55 
difference (c) NlPSN- SSiB4, (d) SSiB5- NlPSN 

Note: NlPSN is N limitation on photosynthesis (Vmax) only. 


