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

Astrid Vannoppen *, Kasper Bonte *, Roel Van Hoolst *, Bert De Roo *, Wai-Tim Ng *, Laurent Tits *, Else Swinnen*
*Viaamse Instelling voor Technologisch Onderzoek (VITO), Belgium, astrid.vannoppen@vito.be

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:

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

v'Move from 300 m spatial resolution to 10 m spatial resolution by using S2 fAPAR

v TIMESAT fAPAR smoothing (Jonsson et al. 2018 1)

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

v'Fine tune temperature stress component to improve model performance

& Temperature stress (minimum T threshold)

‘ Drought stress (based on soil water content)

& co, CO,fertilization factor

GPP PAR (from radiation) fAPAR Light Use Efficiency Stress & fertilization factors

SN g

r GPP [gC/mZ2/day]

. : 1 ]

P R

s [ake : - ; '# 23

. *I 34

L‘ . ! |-. 7 45
.I

. 56

- e - 67

o . [178

189
1910

T 10-11

S 2022-08-01
SR A X RN Sl Rin
£ auaee TR e A | S

A - e O SRR WG SRL. ? AR T, e M NLaiy AR ] 12-13
’ \ <X A "‘& ' RSB T e / ~ Sl My, F A T 1

g : el D, i

P o S 4 <% Bl 14-15
2ty Fd /! 4 AV,

it 3 t+ ¥/ M 1516
3 .'-,"/ ‘»ﬂv I \ |

| h % \55‘"@3 agel W 16-17

e W e L S Vg S "'.3 Al -‘:‘. R et B W 17-18

LY 1 YV, S g i’ | il o Pody 38 -4 8 ¥ s _

. Coe X 'ﬁ‘ﬁ"‘w-'%"“‘ BT R ; 5 1819
0 . - o A SN Y T o g } \.~ < i o A, %

Nt | o ,‘a\. : 'J,p Mf 3 -«"}.??(;*Ad " e 2% Il 1920

U APl e ot Tl ot S e .&M‘&n & “a IH>20

p)
U) E - q (a . a*)z + 1 if a S a* ES-Abr_2018_0.19828040497087474 — Functi'on
&) drought — 1 if 0> 09" |
H EU'B
m AET g
) 2% + — -1 06
fall With g = —° p;EPET) L p = 0.179,p, = 0.45; b/
g) d = volumetric soil water content from ERA5 — LAND £ |
@l 0° =0.45 (0.3-0.6 evaluated) |
h 0.0
a Volumetric soil water content from different layers tested, [0-7 cm] performed best " Voumetrc il vater Content.
Baseline; original GPP 300m algorithm; evaluation per 3 months Improved model; evaluation per 3 months
DJF MAM JJA SON all DJF MAM JJA SON all
RMSE [gC/m?/day] 0.82 2.46 2.83 1.68 2.10 RMSE [gC/m?/day] 0.70 1.95 2.6 1.31 1.80
R2 out 0.45 0.66 0.52 0.51 0.73 R2 out 0.60 0.78 0.59 0.71 0.80
C Bias:model GPP-target GPP Bias:model GPP-target GPP Bias:model GPP-target GPP Bias:model GPP-target GPP
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% Volumetric Soil Water Content Month of the year Volumetric Soil Water Content Month of the year
Baseline; original GPP 300m algorithm; evaluation per landcover Improved model; evaluation per landcover
broadleaf coniferous broadleaf coniferous
cropland grassland wetland cropland grassland wetland
forest forest forest forest
RMSE 1.63 2.23 2.22 2.43 1.06 RMSE 1.67 1.92 1.93 1.86 0.99
R2 out 0.86 0.56 0.80 0.67 0.83 R2 out 0.86 0.67 0.85 0.81 0.85

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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