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Within the Horizon Europe project EvoLand and the EEA-funded operation service HR-VPP2 the CLMS GPP algorithm is being adapted to

enhance the spatial resolution and vegetation specific accuracy, aiming to provide vegetation class-specific GPP estimates at 10 m resolution at

a 10-daily basis.

Innovations:

✓Pre processed all available ICOS data for landcover specific LUE calibration (available at https://stac.iiasa.ac.at/ )

✓Move from 300 m spatial resolution to 10 m spatial resolution by using S2 fAPAR
✓TIMESAT fAPAR smoothing (Jönsson et al. 2018 1)

✓Incorporation of a drought term based on the soil water content (based on Stocker et al. 2019 2)

✓Fine tune temperature stress component to improve model performance

Taking the next step in vegetation productivity 
estimation: towards 10 m vegetation class-specific 
GPP estimates

3
0

0
 m

C
o
n
te

x
t

1
0

 m

2022-04-01 2022-05-01 2022-06-01 2022-07-01 2022-08-01

D
ro

u
g

h
t 
s
tr

e
s
s

M
o
d
e
l 
e
v
a
lu

a
ti
o
n

With 𝑞 =
2∗(𝑝0+𝑝1

𝐴𝐸𝑇

𝑃𝐸𝑇
−1)

𝜕∗
; 𝑝0 = 0.179, 𝑝1 = 0.45;

𝜕 = 𝑣𝑜𝑙𝑢𝑚𝑒𝑡𝑟𝑖𝑐 𝑠𝑜𝑖𝑙 𝑤𝑎𝑡𝑒𝑟 𝑐𝑜𝑛𝑡𝑒𝑛𝑡 𝑓𝑟𝑜𝑚 𝐸𝑅𝐴5 − 𝐿𝐴𝑁𝐷

𝜕∗ =0.45 (0.3-0.6 evaluated)
Volumetric soil water content from different layers tested, [0-7 cm] performed best

Edrought = ቊ
𝑞(𝜕 − 𝜕∗)2 + 1 𝑖𝑓 𝜕 ≤ 𝜕∗

1 𝑖𝑓 𝜕 > 𝜕∗

The CLMS algorithm is adjusted to (1) include 10 m fAPAR, (2) better incorporate T stress (resulting in less underestimation in

spring), (3) better incorporate drought stress (resulting in less overestimation of GPP at lower soil water content). The resulting

model estimates GPP at 10 m resolution at a 10 daily time scale.
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Baseline; original GPP 300m algorithm; evaluation per 3 months

DJF MAM JJA SON all

RMSE [gC/m²/day] 0.82 2.46 2.83 1.68 2.10

R2_out 0.45 0.66 0.52 0.51 0.73
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Drought stress (based on soil water content)

CO2 fertilization factor

Improved model; evaluation per 3 months

DJF MAM JJA SON all

RMSE [gC/m²/day] 0.70 1.95 2.6 1.31 1.80

R2_out 0.60 0.78 0.59 0.71 0.80

Baseline; original GPP 300m algorithm; evaluation per landcover

broadleaf 

forest

coniferous 

forest
cropland grassland wetland

RMSE 1.63 2.23 2.22 2.43 1.06

R2_out 0.86 0.56 0.80 0.67 0.83

Improved model; evaluation per landcover

broadleaf 

forest

coniferous 

forest
cropland grassland wetland

RMSE 1.67 1.92 1.93 1.86 0.99

R2_out 0.86 0.67 0.85 0.81 0.85
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