
Welcome to the 
29th CEOS WGCV

Avignon 30 September – 3 October
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Some logistics

• WIFI access: take account name and password
• Lunch

– About 500m from meeting room.
• Dinner on Wednesday 20:00

– D’ici et d’ailleurs
• La Crau site Visit on Thursday 14:00

– 14:45 Visit Les Baux de Provence (60 minutes)
– 16:15 Mouries (Olive oil) (30 minutes)
– 17:15 Visit La Crau Site (30 minutes)
– 19:00 Back in Avignon
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Meeting room

Restaurant
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•8,504 staff members, including:
-1800 researchers
-2400 engineers
-1800 PhD students
- 250 post-doc

•14 research divisions, 

•20 regional centers, 

•€800 millions budget

•First ranked research institute in Europe for publications in 
Agriculture and Food 

•Second ranked in the world

INRA Key figures
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Remote sensing 
Activities at INRA

6



General Objectives

Characterizing vegetation functioning 
from the local to the global scales for:

Improving knowledge on canopy processes: 
develop, calibrate, validate canopy process models

Develop monitoring techniques (space and time),

Provide information to models for decision making
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Applications

• Precision farming

• Hydrology
• Environmental budget
• Production estimation
• Landscape management

• Global change
...

Local scale

Regional scale

Global scale
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Research axes

Canopy state, 
sol vegetation atmosphère exchanges

Production (Quantity, quality)
Environnemental Budget

Process Models

Biophysical Variables

Radiometric Data (Satellite)

Radiative Transfer
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Modeling
Inversion

Assimilation
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Radiative Transfer Modeling

Solar
(reflectance)

Thermal
(Temperature)

µ-waves
(Backscatering, 
Temperature)

400-2500nm 3-14µm 1-30cm

Canopy 
structure

Leaf
properties

Soil
properties

Observation
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Radiative
Transfer
Model

Radiative
Transfer
Model

Radiometric
Signal
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Canopy structure description

Accuracy +                          + +                          + + +   +++

Number of variables  4                         6+n                            6+m   6+ε

Turbid medium Geometric Explicit

Computation speed + + +                      + +                                + +++ 

IDEAL

?
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Model inversion

Canopy state, 
sol vegetation atmosphère exchanges

Production (Quantity, quality)
Environnemental Budget

Process Models

Biophysical Variables

Radiometric Data (Satellite)
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Model inversion to retrieve canopy 
biophysical variables

Inversion 
technique

Other
characteristics

Remote 
sensing 

data

Radiative
transfer 
Process
(model) 

Canopy 
characteristics

of interest
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Comparison of  model inversion techniques
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Exemples over ReSeDA 1997

input
Variables

Pre-
processing

POLDER
Directional
sampling 

Biophysical
Variable

NNT
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16/24

Adding constraints: 
Multitemporal patch inversion

Application to the inversion from an heterogeneous ensemble of sensors



Resultats: LAI-dynamics (ADAM 2001)
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CYCLOPES LAI products  from 
VEGETATION
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VALERI
Validation of medium resolution 

sensors

High spatial resolution
image (SPOT/TM/ASTER …)

Individual measurements

Value at the ESU level

Value(s) at the site level

Global validation

Averaging

Transfer
function

Scatter plot

Individual measurements

Value at the ESU level

Value(s) at the site level

Global validation

Averaging

Transfer
function

Scatter plot

50-100 sites

10-100 measurements/ESU

20-100 ESUs/site
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Medium resolution
products to be validated

50 sites*year located around the globe; few sites have 
been sampled several times across season/years 
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New Ground measurement methods

Digital photos (snapshot)
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From Inversion  … to Assimilation

Canopy state 
 Soil canopy atmosphere exchanges 

Environmental Budget 
Quantity & quality of the production

 Canopy functioning
and SVAT Models

Biophysical Variables

Remote Sensing Data 

Radiative Transfer
Models

In
ve

rs
io

n

A
ss

im
ila

tio
n

Ancillary 
Information
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ClimateClimate

Carbon
NPP
Yield
Litter contribution

Water
evapotranspiration
drainage
capillary rise

Nitrogen
Organic matter
loss ...

Climate

Soil   

Canopy

Cultural
Practices

The STICS model

LAI, 
Chlorophyll, 
soil surface moisture
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The approach

Remote Sensing
Observations

time

Present
Harvest

Past Future

Actual crop trajectory

Simulated crop 
Trajectories (direct)

Recalibrated crop 
Trajectories (Assimilation)

Calibrating the crop model
with Remote Sensing data

Crop model
Prediction

Soil
Cult. Pract.

Climate
Crop state

??

????

????????

Available
information
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Results Yield
Before assimilation After assimilation

Measured yield (t.ha-1) Measured yield (t.ha-1)
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Results: Nitrogen amount map for the 
third application



Vectors Sensors

Radiometric measurements
Sun Photometer measurements
micrométéorology
Biological meaurements
Moisture measurements
…

Experiments
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