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Some definitions

GPP = the total amount of carbon fixed in the process
of photosynthesis by plants in an ecosystem.

NPP = Net Primary Production is the amount of
carbon uptake after subtracting Plant Respiration
(RES) from Gross Primary Productivity (GPP).

NPP = GPP — RES



Motivation

Terrestrial ecosystems provide food, feed, fibre, ...

=» Important to monitor global ecosystem productivity
and build better models

=» R:S-based models & Land surface models
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Motivation

Terrestrial ecosystems provide food, feed, fibre, ...

=» Huge uncertainty in global GPP & NPP estimates
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Motivation

Terrestrial ecosystems provide food, feed, fibre, ...

=» Huge uncertainty in global GPP & NPP estimates
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Overall objective of this project =
improve estimates and prOJectlons of GPP and NPP

F E! :?‘H
1M qn: B E%g BH:,,, '
a0 58 .
NPP: : “ "
° 30 F
20 E

I '5"95! ';"ﬂIIH?I 24]:&1 ll'l:fhl-t

{]_ s e sas ez alasiassasa bisssaalas s baps i sas b sl easasas bs s e ale s s L s asss Los s Lanssas bisas s sal s sz g
1360 [ 55 (=N 1920 19410 15400 150501 2000
Fublication year

Ito, GCB 2011

‘Present” NPPy (Pg C yr]
~f
- |

2




Motivation

Both R:S-based and Land surface models depend on
observations of surface greenness (NDVI, fAPAR)

R:S-based models: GPP = PAR,, * fAPAR * ¢
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NDVI converted into fAPAR :
(e.g. Myneni & Williams 1994)
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Greening of the Earth

Both R:S-based and Land surface models depend on
observations of surface greenness (NDVI, fAPAR)

NDVI # GPP

Jeong, RSE 2017

Normalized GPP, SIF, and NDVI

Normalized GPP, SIF, and NDVI

(a) Eurasia deciduous forest
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(C) North America Deciduous Forest

llllllllllll

1 2 3 4 5§ 6 7 8 9 10 11 12

Normalized GPP, SIF, and NDVI

Normalized GPP, SIF, and NDVI

1.0

0.8 -

./ y ©
i \‘
ol o 2 { \;\: i
0.0 { ¥—o—

1.0

08 4

0.6 -

04

02

0.0

(b) Eurasia evergreen forest
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(d) North America Evergreen Forest
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“Invisible” evergreen phenology

Wind River: Douglas Fir & Hemlock
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Greening of the Earth

e.g. Mediterranean oak forest
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Resolve this issue by no longer dependmg on NDVI

=» Use new RS products that correlate with plant
functioning, not with canopy greenness
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Specific objectives
Renstg R Obj. 1 - BestRS y

|

Other RS GPP
products
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i New parameterization

Sentinel (bands) : :
MODIS (bands, LAI, FAPAR) : of phenology modules :
of LSMs
f P2 PS5, P4
v

Obj. 3 — New proxy Obj. 2 - Better GPP and
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Obj. 4 — New biomass Better biomass
production algorithm

P4, P2, PS84 ! production estimates

RS based databases
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Intercomparison
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Functional phenology Iindices

Test the large variety of new R:S products (Sentinel;
PROBA-V)

Identify products that are closely coupled to the
phenology of photosynthesis

Sunlight
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Database building

Site homogeneity characterization

PUCSR R USMMS = DBF
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Dissemination

ICOS Belgium Science Conference, Gembloux
(Belgium), 20 October 2017 — Two posters

presentation
Project poster

http://ecoprophet.meteo.be

Landscape heterogeneity around ICOS Belgian eddy
covariance sites investigated through satellite imagery
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