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EUMETSAT
G HSAF Assimilation oflevel 2 productsin LDASMonde

U Leafarea index and/or Surfacsilmoisture Obs. %SCAT
o
U TechniqgueSimplifiedExtendedKalmanFilter (SEKF l
[Mahfoufet al, 2009; Barbeet al., 2014
] Obs. LAl Surface
i Analyzedvariables: (CGLS) soil moisture

|
. | 3 4
o Soilmoistureof 7 soillayers Model LA
(1 to 100cmdepthy >
Model surfacesoil moisture

o Leafbiomass -> ISBA =4 cm fayen) Assimilation =

Updatedvariables {orecasi

Analysis
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EUMETSAT
G HSAF Assimilation oflevel 1 productsin LDASMonde

U WHAT: Assimilation of ASGrsckscatter(" )
0 WHY: Use all the infrontainedin ASCAT?
U HOW:Buildan observatioroperator

Obs. LAI| ASCAT°

SEKF

Learning

(1) Learning phase Observation Model
Operator oo

\:> (2) SEKF (neural network)

ISBA simulations

ERAS ‘ ECOCLIMA%

5°H SAF User Workshop |-28 January2022




EUMETSAT

G HSAF  Whymachinelearning?

Approach Water cloud model Many possibleapproaches
(AttemaandUlaby1978,Shamambaet
al. 2019)

Complexity 4 parametersper grid cell Asmanyasneeded

Input variables - Observed_Al - Observed.Al
- ISBA surfacsoilmoisture - ISBA surfacsoilmoisture

- ISBA surfacsoiltemperature
- ISBA interceptionreservoir
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EUMETSAT
G H SAF Observationoperator

U MACHINE LEARNING MODELS

0 SupportVectorRegressioiSVR

o GradientBoosting
o RandomForest

o Neural Network (NN
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EUMETSAT
G H SAF Observationoperator

U MACHINE LEARNING MODELS

0 SupportVectorRegressioiSVR

o GradientBoosting

0 RandomForest

o |Neural Network (NN
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EUMETSAT
G H SAF Observationoperator (neural network)

@

|
GLOBAL NN ‘ LOCAL NN
(all ISBAgridceIIs)J (1 ISBAgridcell 1 ISBAyridcell 1 ISBAyridcell 1 ISBAyridcell X 0
& & 4
\, 7 7 7 ,
OBSERVATION OBSERVATI( OBSERVATI(C OBSERVAT OBSERVATION
OPERATOR OPERATOFR OPERATOF OPERATC OPERATOR
k e N A \ -/
e .
ASCATO ASCATO
forecastan dB forecastan dB
_ J _ J
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EUMETSAT
G HSAF  Model requirements

U PERFORMANCE

N7

o d322R a402NBa owa{5X wX XU
i PARSIMONY

o low numberof parameters
0 low computingtime

U USABILITY IN APPLICATIONS
o LDASMonde
U EXPLICABILITY

o0 physicabrocesses
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EUMETSAT
e HSAF Assimilation of ASCAT

Alitude (m) 12 stations of the
i SMOSMANIA network in
s southwesternFrance
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EUMETSAT
G HSAF Performance of observatiolperator

U Simulatedvs.ObservedASCAT?O (all stations, 2012017 validation timeperiod)

LOCAL MODEL CONFIGURATIO R SCORE RMSD SCORE | Nb parametersper
(dB) gridcell

Water Cloud Model 4 parameters 0.80 0.44 4
(A,B,C,D)
LOCAL NN 1 layer, 0.84 0.40 241

40 neurones
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EUMETSAT

G HSAF Assimilationresults LAI
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