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The match-up database generates a table of matched acquisitions at an adjustable 

footprint, a time-series of FAPAR/LAI ground measurements (at satellite overpass 

time) and satellite acquisitions with associated uncertainties and a scatterplot. 

As a main outcome of this activity, a set of Jupyter Notebooks hosted 

on the Terrascope server has been shared within the satellite Cal/Val 

community.

I. Assessment of spatial representativeness.

II. Match-up of S2 and S3 based FAPAR/LAI with ICOS ground 

measurements. (aggregated to overpass time)

III.Additional LAI data based on CP PAI measurements

Jupyter Notebooks

The issue of spatial representativeness will be assessed with statistical metrics and 

semi-variograms to estimate the suitability of the various sites for the validation at 

S2 and S3 pixel size. 

I. Spatial representativeness

The aim of this study is to demonstrate that Integrated Carbon Observation System 

(ICOS) terrestrial ecosystems sites can serve as a network for the validation of Earth 

Observation products. Focusing on the current ESA optical imaging sensors, the 

project aims to generate a match-up dataset of Sentinel-2 (S2) and Sentinel-3 (S3) 

observations over ICOS ecosystem sites for easing the validation of satellite-derived 

bio-geophysical products. 

II. Match-up Database 

Figure 1. SE-Svb ICOS site 
(Svartberget, Sweden)
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Figure 2. SE-Svb ICOS site with S2 FAPAR, plots, target 
area and tower footprints 

III. Additional LAI data 

Figure 5. FAPAR ground and satellite measurements at DE-HoH (Hohes Holz, Germany)

Figure 3. Circular tower footprint and square footprints used 
for semi-variogram calculation (SE-Svb, FAPAR, summer)

Ground FAPAR is computed as a function of incoming and outgoing Photosynthetic 

Photon Flux Density (PPFD) above, as well as incoming PPFD below canopy (not 

measured at all sites). Measurements are available every 30 minutes.

GAI/PAI (definition not consistent) are measured several times each year at different 

locations within the Target Area, depending on the site. Satellite measurements are 

interpolated to match the dates.

Instrument set up and target area
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Figure 4. Semi-variogram  (SE-Svb, 
FAPAR, summer)

Discussion

Introduction

Scan to access 
Jupyter Notebooks

Additional LAI data based on CP PAI measurements on ICOS sites with some 

ancillary information on the understory has been provided by the University of Salford 

as PAI, effective PAI and effective PAI Miller datasets, corrected for woody area and 

with uncertainties characterized and propagated with the Python ufloat package.

Figure 6. Comparison of scatterplots for PAI (ICOS) (left) and LAIe (ICOS – Salford) (right). 

ICOS can serve as a unique and important infrastructure network for satellite 
Cal/Val activities

Further work required on: 

• Data format updates to minimize preprocessing for satellite validation, open 
access to CP measurements and target area characterization 

• Inclusion of LAI into API for easier access and update of naming LAI/PAI/GAI 
variables

• PPFD BC measurements are necessary for realistic FAPAR ground measurements: 
PPFD below canopy and PAI measurements are being expanded to more sites 
and set up will be improved > more match-ups and denser time-series

• Uncertainty characterization and propagation could be improved for ICOS data 
and satellite retrieval
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