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SENTHYMED/MEDOAK multi-scale experiment to validate Sentinel-2 and imaging
spectroscopy vegetation products over French Mediterranean oak forests

STUDY 
SITES

Availability of the datasets:

• REMOTE sensing and in situ observations to study TREEs in natural and manmade landscapes 

(https://remotetree.sedoo.fr/catalogue/),

• AVIRIS-Next Generation (https://ares-observatory.ch/esa_chime_mission_2021/), PRISMA 

(https://www.asi.it/en/earth-science/prisma/), DESIS (https://eoweb.dlr.de/egp/), Sentinel-2 

(https://www.theia-land.fr/en/product/sentinel-2-surface-reflectance).

RAQRS’VII, Torrent (Valencia), Spain, 23-27th September 2024

The objective was to provide reference datasets [1] to calibrate/validate satellite vegetation products to prepare future hyperspectral missions, such
as BIODIVERSITY (CNES)[2], Surface Biology and Geology (NASA-SBG) and Copernicus Hyperspectral Imaging Mission for the Environment (ESA-
CHIME). In particular, this experiment targeted the measurement of species traits to assess biodiversity-ecosystem functioning and fire risk [3]. The
collected multi-scale (from leaf to canopy), multi-temporal (monthly revisit) and multi-platform (in lab, in situ, UAV, airborne, satellite) datasets can
contribute to a better understanding of Mediterranean oak forest conditions in a context of climate change, increasing droughts and land use
change. This work was supported by CNES with the SENTHYMED project aiming to explore Sentinel-2 and hyperspectral imagers synergies, by
ESA/NASA with the organization of MEDOAK campaign simultaneously with AVIRIS airborne acquisitions, and by many involved French laboratories.

Puéchabon (PUE)
• Highly dense oak forest, ICOS/FLUXNET networks
• 2 plots: 100% evergreen oak (Quercus ilex - QI), canopy

fraction of around 98%

Pic Saint Loup (PSL)
• Heterogeneous forest (from open to closed canopies)
• 8 plots: mix of evergreen oaks (QI) and deciduous oaks

(Quercus pubescens - QP), canopy fraction between
47% and 91%

ORGANIZATION

• Selection of 13 plots (30m diameter) scanning a variability in species
composition (monospecific and mixed) and canopy cover (71% - 100%)

• 7 monthly campaigns between April and October 2021 concomitantly
with Sentinel-2A + June 2023

• For leaf sampling and biochemical traits measurements, selection of 4-
5 dominant oaks within each plot

Overstory
and 

understory
inventory

687 canopy Plant Area Index 
measurements (Li-Cor LAI-2000&2200)

1475 in situ spectroscopic
measurements (ASD Fieldspec)

2594 in situ and lab spectroscopic 
measurements (ASD Fieldspec + contact 

probe or integrating sphere)

747 leaves:
• leaf-clip optical data (SPAD and DUALEX, proxies for 

chlorophylls, anthocyanins, flavonoids and nitrogen 
content)

• leaf traits estimations (PROSPECT-D/-PRO inversion [4])

ONGOING 
WORK

Data at plot scale

Hyperspectral airborne imagery in June 2021 operated 
by NASA-ESA:
• AVIRIS-Next Generation acquisitions (concomitant 

with field samplings)

Multispectral and hyperspectral satellite imagery in 
2021 (maximum temporal interval compared to field 
samplings):
• 7 PRISMA images (10 days),
• 4 DESIS images (3 days for 2 of them),
• 48 Sentinel-2 images (3 days for 8 of them).

In situ calibration/validation 
activities for in-flight calibration
correction

Remote sensing data

92 soil moistures and temperatures
(IMKO and Campbell probes)

Oak/shrub canopies, trunk, 
grass, limestone, litter, mix

Data at leaf scale

Sampling pattern derived 

from ICOS protocol (total of 
17/13 records for PUE/PSL)

1 shoot/tree and 4 leaves/shoot

Comparison between directional-hemispherical 

reflectance (blue, lab) and bi-directionnal

reflectance (red, in situ) for the same leaf

• lab water and dry matter 
content measurements (and 
derived live fuel moisture 
content)

Reflectance and transmittance

UAV-borne LiDAR 3-D acquisitions in June 2021:

Yellowscan Surveyor (Velodyne VLP16, bi-écho
@905nm) onboard a DJI Matrice 600 Pro UAV, flights at 
50m height on some plots

TETIS

cloud points from the final tiled data 
for PUE

Cross section
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Color composition of 

airborne flight lines at 1m 
resolution (PSL)

• Species traits derived from radiative transfer models: 
inversion at leaf scale [5], forward [6] and inversion 
modelling at canopy scale

• Time series and phenology analysis
• Fire risk seasonality and precision
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