CES variables biophysiques

F. Baret, M. weiss, A. Verger, B. de Solan
W. Li, Liu S.
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Plan

» Développement de produits globaux
» Utilisation de modeles de culture
» Utilisation d’observations spatiales

» Combinaison modeles et observations
spatiales: Assimilation

» CONCLUSION



Suivi global sur longues périodes: GEOV1
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Step A4 Learning from CYCLOPES and MODIS

BELMANIP2: Deciduous Broadleaf Forest (40°,-81°)
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Step A4 Learning
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Validation des produits blophy5|ques

100-300
sites

Global validation

Medium resolution
products to validate

10-100

site level
ESUs/site

High spatial resolution
image (SPOT/TM ...)

10-100

ESU level
Meas./ESU

Individual meas.




Validation : Completeness

» Percentage of valid data for BELMANIP2 sites
(site, biome, continental & global level, 49x49 km?)

MGVio
150 W 120W 120 E 150 E
e <
@ @
=] °
2 =
= ®
- )
Jan Mar May Jul Sep Nov Jan Mar May Jul Sep Nov
Month Month
100
30
80
70 : : : E :
o é.'Aih'ie}"i'éi:”106%?'s'ité's"" b

"

Latitude (*)

: Oceanla 100% 5|tes
% Data (medlan vallie over 3x3 plxels) avallable along the perlod

30 T T
20 | |

*0 jan Mar May Jul Sep Nov 1 20% 40% 60% 80% 100%
Month 0

LPVE Workshop, ESRIN,Frascati 8



Validation : Completeness

» Fraction of valid data for BELMANIP2 sites (49x49km?)

» Statistical distribution of LoG (Length of Gaps)
(49 X4 9 k m 2 ) BELMANIPZ2: Length of Gaps (;Ig;ingixels, Jan2000-Aug2012)

FAPAR:BELMANIP2 : QA Frequency (49x49 pixels, Jan2000-Aug2012) 40
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O\j\/\: Validation :Temporal Profiles

» BELMANIP2 & DlRECT (3x3km2)
‘uv MGVLs
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O\j\/\: Validation : climatologies

» Stability: global average
o Dynamics: all BELMANIP, per date
o Seasonality : all BELMANIP, and over years
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Validation :

> BELMANIP2 (3x3km?):

o histograms

o per biome, per continent

bulk statistics analysis
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Validation :

OU‘A: bulk statistics analysis

e BELMANIP2 (3x3km?):

— scatterplots
— per biome, per continent
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Validation :

Ground Measurement

» Scatterplots between products & ground
measurements (DIRECT, 3x3km?) + statistics

FAPAR: Jan2000-Aug2012 (smooth + interpolation)
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Interest of high spatial resolution

Barrax ‘ Chlbolton DEMmin
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Impact of the spatial resolution
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Approche Empirique / physique

(a) Empirical retrieval

RMSE(emp)=0.48; RMSE(syn)=1.73
8
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Les approches physiques ont
atteint une bonne maturité

(b) Physical-based retrieval RMSE(emp)=0.37; RMSE(syn)=1.13 Applications opérationne"es
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Development of generic decametric

algorithms
»S2, LANDSAT, SPOT, DMC ...
T|me
6 ~ Shrubland | 6: o Oak forest
4 4
2 “j\"\/\'/\’\r"’w\w | 2]
0 0

0
280 300 320 340 280 300 320 340 280 300 320 340
DoY DoY DoY

Projets: SYNCRAU (TOSCA), VALSE2 (ESA), BVNET

IN?A Work on the combination of S2 and L8 (S. Ganguly 2015)




Combination hecto-decametric
observations

| im{§

» Combination of 0
o Hecto (PROBA-V): daily observations @300m
o LANDSAT (S2) observations @20m

» Disagregragation
o Characterization of the PROBA-V PSF (products)




Development of specific products for decametric
observations

Expérimentation p-parcelles

(Phénotypage, essais agronomiques)

Développement d’ITK et d’'OAD

Satellite

g

Smartphones

e
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UAV (dynamics) and phenomobile

Lidar couleur Lidar hauteur Image RGB




Assimilation des observations dans les
modeles de culture

Estimation des propriétés des sols

Sol
distribution-a priori

Principe

Distribution a priori
de LAI, Cab
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Assimilation des observations dans les
modeles de culture

Exemple: rendements de betterave sur un bassin sucrier (Picardie)

Avant assimilation Apres assimilation
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CONCLUSION

Continuation on global products (maintenance, adaptation to S3,
long time series)

Higher spatial resolution:
— Virtual constellations
— S2
— Combination of PROBA-V with L8+S2
Specific products
— Synergy with phenotyping acticities
Validation
— Development of ground measurement systems
— UAV?
Assimilation
— Improvement of canopy structural/functional models



