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What are Non-structural carbohydrates?

𝑅𝑝 + 𝐺 = 𝐺𝑃𝑃

SUPPLY = DEMAND SUPPLY ≠ DEMAND

𝑅𝑝 + 𝐺 ≠ 𝐺𝑃𝑃





Aims:

• To investigate the role of NSC at a global scale and across inter-annual 
time-scales

• Assess the role that NSC has in determining respiration rates in 
relation to the Growth-Maintenance Respiration Paradigm

• Investigate the possibility of constraining model (SUGAR) parameters 
using the variability of atmospheric CO2 concentrations 



𝑅 = 𝑘𝑃 + 𝑐𝑊 (McCree, 1970)

The growth-maintenance respiration paradigm

Photosynthesis Biomass

𝑅𝑔 𝑅𝑚

• R depends on productivity and 
biomass

=> Two distinct components





An alternative perspective 



Methods

TRENDY
OUTPUT SUGAR

Post processed 
C fluxes

1. Pass GPP, Ra, Biomass outputs from CLASS-CTEM, ISAM, LPJ-GUESS, 
JULES (TRENDY v.8) through SUGAR

2. Assess changes to variability of NPP

• Repeat for different NSC turnover rates



Results

• Fast NSC turnover:
• Decrease in NPP variability

• Slow NSC turnover:
• Increase in NPP variability



Covariance of GPP and Ra

FAST SLOW



Results

• Fast NSC turnover:
• R is controlled by GPP

• Slow NSC turnover:
• R is controlled by biomass and 

temperature



Results

Model [NSC]: 𝚫var(NPP)=0

CLASS-CTEM 15.6%

JULES-ES.1p0 4.8%

LPJ-GUESS 7.06%

ISAM 7.35%

Ecosystem Estimate Reference

Tropical 
forest

8% Wurth (2005)

Temperate
forest

4% Furze (2019)



Thanks for listening!


