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ü Leafarea index and/or Surface soilmoisture

ü Technique: SimplifiedExtended KalmanFilter (SEKF) 
[Mahfouf et al., 2009; Barbu et al., 2014]

ü Analyzedvariables:

o Soilmoistureof 7 soil layers
(1 to 100 cm depths)

o Leafbiomass

Assimilation of level 2 productsin LDAS-Monde

Model surface soil moisture
(1-4 cm layer)

Model LAI                     

Updatedvariables (forecast)                 

Obs. LAI
(CGLS)

Surface 
soil moisture

Analysis
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üWHAT:  Assimilation of ASCAT backscatter( 0̀)
üWHY: Use all the info containedin ASCAT ̀0

üHOW: Buildan observation operator

Assimilation of level 1 productsin LDAS-Monde

ASCAT̀0

Observation
Operator

(neural network)

Model
0̀

Obs. LAI 

ISBA simulations 

ERA5 ECOCLIMAP

(1) Learning phase

(2) SEKF                   

Learning    SEKF  
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Why machine learning?

Semi-empiricalmodel Machine learning

Approach Water cloud model
(Attemaand Ulaby1978, Shamamboet 
al. 2019)

Many possible approaches

Complexity 4 parametersper gridcell As manyas needed

Input variables - ObservedLAI
- ISBA surface soilmoisture

- ObservedLAI
- ISBA surface soilmoisture
- ISBA surface soil temperature
- ISBA interception reservoir
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Observation operator

ü MACHINE LEARNING MODELS

o Support VectorRegression(SVR)

o Gradient Boosting

o RandomForest

o Neural Network (NN)
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Observation operator (neural network)

GLOBAL NN

(all ISBA gridcells)

OBSERVATION 
OPERATOR

ASCAT ̀0

forecastsin dB

ASCAT ̀0

forecastsin dB

LOCAL NN

(1 ISBA gridcell, 1 ISBA gridcell, 1 ISBA gridcell, 1 ISBA gridcell, Χύ

OBSERVATION 
OPERATOR

OBSERVATION 
OPERATOR

OBSERVATION 
OPERATOR

OBSERVATION 
OPERATOR
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Model requirements

ü PERFORMANCE

o ƎƻƻŘ ǎŎƻǊŜǎ όwa{5Σ wΣ Χύ

ü PARSIMONY

o low numberof parameters
o low computingtime

ü USABILITY IN APPLICATIONS

o LDAS-Monde

ü EXPLICABILITY

o physicalprocesses
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Assimilation of ASCAT ̀0

12 stations of the 
SMOSMANIA network in 
southwesternFrance
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Performance of observation operator

LOCAL MODEL CONFIGURATION R SCORE RMSD SCORE
(dB)

Nb parametersper 
gridcell

Water Cloud Model 4 parameters
(A,B,C,D)

0.80 0.44 4

LOCAL NN 1 layer, 
40 neurones

0.84 0.40 241

üSimulatedvs. ObservedASCAT ̀0 (all stations, 2013-2017 validation time period)
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Assimilation results: LAI


