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What is Leaf Area Index (LAI)

Fig. JULES framework (Best et al., 2011)

LAI

Fig. LAI definition



Current LAI module in JULES

Balanced LAI (Lb) Actual LAI (L)
Leaf phenology    
    (Temperature)

L=pLb

Limitation:

• As result of carbon allocation

• Not direct productivity constraint on target LAI

• PFT-dependent parameter

Stem biomass (W)
Allometry

W=aLb
c

Photosynthesis; Carbon allocation; Competition

(Clark et al., 2011)



New LAI model

Hypothesis: Leaves should be displayed when their presence is most beneficial for 
maximizing light capture and carbon gain.

A0 Steady-state  
LAI 

Assimilation potential

Carbon allocation

EEO theory
Actual LAI 

Acclimatation time

𝐿𝑠 = m A0

𝑚 = Τσ × GSL × LAI𝑚𝑎𝑥 A0sum × fAPAR𝑚𝑎𝑥  

𝐿AI𝑠𝑖𝑚 t
= α × 𝐿𝑠 t + 1 − 𝛼 × 𝐿𝑠𝑖𝑚 𝑡 − 1  

LAImax Water availability

Energy limited

(Cai et al., 2025; Zhou et al., 2025; Zhu et al., 2026)



Differences between two LAI schemes

(Cai et al., 2025; Zhou et al., 2025; Zhu et al., 2026)

JULES New LAI model

• Result of carbon allocation

• Not direct productivity constraint on target 

LAI

• PFT-dependent parameter (many)

• Direct productivity constraint on target LAI

• No PFT-specific parameter

• Less parameters



Offline results: PLUMBER sites

Satellite VS Predicted monthly LAI mean 
values across all sites and years

Satellite VS Predicted seasonal LAI patterns for different 
vegetation types



Offline results: PLUMBER sites

Predicted GPP across 
vegetation types under 
different P model versions



Implementation in JULES

Year n

Accumulate 𝐴0

Precipitation
growing-season statistics

Calculate 𝑚

Year n + 1

𝐴0 𝑡 ∗ 𝑚(𝑛)

𝐿𝐴𝐼∗

Pmodel is used to estimate Potential GPP (𝐴0)

Values accumulated during year n are used to calculate year 𝑚(𝑛 + 1) parameter
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Implementation in JULES

AT-Neu 
(47.11,11.3)
Grassland

AU-DaP 
(-14.06,131.31)

Grassland



Implementation in JULES

CA-Qcu 
(49.26,-74.03)

Evergreen needleaf



Take-home message

A new prognostic LAI scheme:

• Non PFT-specific parameters (Much simpler)

• Well-evaluated at site and global level offline

Implementation in JULES

• Next step: Evaluate at global scale
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Offline results: Comparison with Trendy
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   L s = m   A 0


  m   =    ( σ   × GSL   ×    LAI  m a x ) /    (  A  0 sum ×  fAPAR  m a x )  


    L AI  s i m  [ t ] = α     × L s  [ t ] +  ( 1 − 𝛼 ) ×  L  s i m  [ t − 1 ]  


   A 0


  m


   A 0  ( t ) ∗ m ( n )


    L A I ∗


   A 0


  m ( n + 1 )

