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CESBIO’s Objectives

Contribute to the advancement of knowledge on the
functioning of land surfaces and their interactions with climate
and human, relying heavily on satellite data, field data and
modeling

CESBIO s a joint laboratory of

o Centre National d’Etudes Spatiales (CNES)

o Centre National de la Recherche Scientifigue (CNRS)
o Toulouse Il - Paul Sabatier University (UPS)

o Institut de Recherche pour le Développement (IRD)

And associated to the Observatoire Midi-Pyrénées
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Scientific objectives

Research on the functioning of land surface: water and
carbon fluxes, land cover/use, crop monitoring, ...
¢ Calibration/validation of EO algorithms and products
¢ Experimentations to prepare new EO missions (SMOS, Venus, Sentinel
2)
Approach: Long Term Experiment

¢ Routine in situ measurements: fluxes at the soil/vegetation/atmosphere
interface, LAI, biomass, etc

¢ Partnerships with local actors
¢ Distribution of the data through internet OGC services (ongoing work)

A regional component of the French Land Thematic Centre
(Théia)

CESBIO : a member of the Théia network of scientific expert
laboratories
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Location : South west of Toulouse,
France (area of study is approx 50*50
km) including 2 experimental plots
(Auradé and Lamasqueére Fluxnet/ICOS

Experimental Sites (Fluxnet, ICOS)
ESU ® Biomass & Yield Data (2011}
L Yield Data (farmers survweys)
{ B LAl & Biomass Data (2008)
ESU B LAl& Biomass Data {2010}
-+ saFrAN grid

D SPOT window  (since 2002)
D Formosat-2 window (Since 2006)




& (+ soybean, grasslands, vineyard,

woodland, cities, lakes)
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Experimental Sites (Fluxnet, ICOS)
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L Yield Data (farmers survweys)
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B LAl& Biomass Data {20038}
B LAl& Biomass Data {2010}
-+ saFrAN grid

D SPOT window  (since 2002)
D Formosat-2 window (Since 2006)




Areaof Study
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«Sampling of land cover/use over ~300 fields

LAl, biomass, farming practices on 10 to 30
fields

*Crop type from farmer declarations
(thousands of fields)
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Experimental Sites (Fluxnet, ICOS)
ESU ® Biomass & Yield Data (2011}
L Yield Data (farmers survweys)
{ B LAl & Biomass Data (2008)
ESU B LAl& Biomass Data {2010}
-+ saFrAN grid

D SPOT window  (since 2002)
D Formosat-2 window (Since 2006)




Deutschiand
Gennany

«Sampling of land cover/use over ~300 fields

LAl, biomass, farming practices on 10 to 30
fields

*Crop type from farmer declarations
(thousands of fields)

-Irrlgatlon from water authority
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Two flux sites, part of the european ICOS network

Lamasquere site 43.78°N 01.40°E (started 2004) ﬂ%%;ﬁ
32 ha, flat

Crop types: maize for silage and winter wheat.
Wheat: October => July. Maize: April => August
Soil: Clay loam

Irrigation infrastructure for maize
Mineral and organicfertilization

Auradé site43.91°N1.17°E (started 2005)
23.5ha

Crop types: winter wheat, rapeseed, sunflower
Wheat: October => July

Rapeseed September=> June

Sunflower: April => August

Soil: Clay limestone

In both sites: 135 micro-meteorological variables are recorded every 30
minutes

Micro-meteorological measurements: weather, radiation, eddy correlation for
CO, and H,0, soil respirationand N,O fluxes,

Surveys: LAI, biomass, yield+ farming pratices, etc



6 Automatic chambers for CO,, Radiation (albedo...) and KUmeteo variables (air/soll)
N,O veritcal profiles of wind, + CO,, LE, H fluxes
T°C, HR%, CO,

4 soil respiration
chambers
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Observed ETR vs simulated ETR with SAFYE

Lamasquere Maize 2006

Observed and model simulated Evapotranspiration

5 = N N T N b 6
—e— ETR obseng | i
— 4. e ETRsimulé ~ 5°¢ Y = 0.87188 X+ 0.12679
N O 4~ 2 — o
c N R 0.83046 :/.0 .
IN .é [ )
N
Z >
— [¢D)
o é data
L x regression line |-
E 1:1 line
0 50 100 150 200 250 300 0 1 2 3 4 5 6

Jours de simulation ETR simulé [Kg Hzo m-2 d'l]



Remote Sensmg Data: OSR ngo

—— m...-v = r_::_‘:.axx.

|g reso ution |mage per month since
Formosat-2 & Spot (2,4,5) : 200 images
Take 5 site
Landsat 8 : systematic processing by CNES (TOC reflectance)

A unique High Spatial & Temporal Resolution remote sensing dataset
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Remote Sensing Data : OSR  Aso
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&QEK’OI\/IuItlspectral Crop Monitoring Experiment
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Contact F. Baup http://www.cesbio.ups-tlse.fr/fr/mecm.html

e A unique dataset : data acquired on the ground at the
L same date (+ 1 day) as images :
-On 37 plots (2010) : soil humidity & roughness, biomass,
height, plant water content in different layers (10cm) ...

-On 350 plots (smce 2006) : Iand use, helght orientation
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Multi-T Land Cover Maps

m Solving Corn/Sunflower confusions
m More classes: distinction between silage and grain corns
m Characterization of the heterogeneity

Silage maize: variability of NDVI for

different fields
Silage Corn ——
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Multi-T Land Cover Maps

! Land cover and land use mapping: support to decision making
and monitoring public policies

Sustainable
development
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All data from the Cesbio’s regional

Ducrot et col. 2008 observatory (OSR)



Regional estimates of irrigation vs observed

45 .
N
4F RMSE
RRMSE
S5 | biais
g 3.5 3
=
)
w3
>-
z
B 25f
1]
g )
g 2r 64_
7]
8 -
§ st ()
£ -+ L
.2 -
£ A 8
05}

C/ASA C ASA

167 147 20
049 049 048
108 137 42

-0.05 -0.02 -0.28

2006
2007

2009

Commune ASA

Volumes consommés AEAG (en hnt’)

y e

0.77 073 0.77
O
O
+
1 1.5 2

“olumes régicnaux (en hm3;|

3

25

[~ ]
(=1
T

-
tn
T

10

I SAFYE > AEAG-

m

= 4
] SAFYE =AEAG
D \

[

B SAFYE < AEAG

: .
I olumes régionaws AEAG
I ' olumes régionaux estimés

Water transfer from one
village to the other
cause local imbalance
but quite good regional
estimates

=10.1 %

3.3 %

2008



Simulated Yield (g/ha)
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Thank you for listening

And many thanks to the colleagues from CNES and
CESBIO and to the partners in France, Morocco and
Tunisia

http://www.cesbio.ups-tlse.fr

SMOS’Blog :
http://www.cesbio.ups-tlse.fr/'SMOS_blog/
Take 5/ SPOT-4 Blog :
http://www.cesbio.ups-tlse.fr/multitemp/



