
Severe droughts are becoming more intense and widespread. Vegetation 
fires are occurring in regions where such events were previously unheard of. 
Clay shrinkage is causing increasing damage to houses. Current climate 
trends have reached a critical level at which the tools of climate science and 
everyday disaster monitoring must converge. Land variables cannot be 
accurately monitored without integrating observations as they become 
available. Vegetation variables, such as Leaf Area Index (LAI), control 
evapotranspiration, and their initial conditions have predictive capabilities. 
This study performs LAI analysis using existing and new satellite 
observations at various scales.
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Within the SURFEX modelling platform (Masson et al., 2013), it is possible to 
assimilate LAI satellite-based products into the ISBA land surface model 
using the LDAS-Monde tool (Barbu et al., 2014; Albergel et al., 2017). LDAS-
Monde assimilates satellite products sequentially using a simplified extended 
Kalman filter (SEKF) technique. The variables analysed are LAI and soil 
moisture at various depths (up to 1 m). Each analysed variable has 12 
different values, corresponding to 12 land surface patch classes.

Neural networks are commonly used for their ability to model complex, non-
linear relationships and present an interesting solution for developing 
observation operators (H) for new satellite observations assimilation: sun-
induced fluorescence (SIF), microwave brightness temperatures (SMOS, 
SMAP, AMSR2) and backscattering coefficients (ASCAT). 
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The impact of LAI assimilation on soil temperature is shown below for the 
period from 1993 to 2022. ISBA is driven by ERA5. Assimilating LAI helps 
reduce the model's cold bias.

3.2 Verification using gross primary production (GPP) data

LAI assimilation improves the simulation of GPP using the FLUXCOM dataset 
from 2001 to 2021. The Pearson correlation coefficient increases on the left, 
while the unbiased root mean squared difference decreases on the right.

3.3 Forward operators for global cropland

A simple neural network (NN) can be used to simulate global radiance 
observations (Corchia et al., 2023). Particularly good correlations and 
homogeneous errors were found for TROPOMI SIF and AMSR2 brightness 
temperatures at X-band.

3.4 Assimilation of new satellite observations

The assimilation of new observations improves the simulation of LAI. In the 
case of SIF, the root mean square error of LAI is reduced almost everywhere 
on the left, while the Pearson correlation coefficient mostly improves on the 
right.

LAI assimilation helps to reduce model errors. Microwave observations and 
SIF are less sensitive to cloud coverage than traditional LAI products, so 
more observations are available. This allows for more efficient assimilation to 
constrain soil moisture and vegetation biomass.

In August 2021, the simulated LAI 
over the Ebro basin differs when 
SIF is assimilated compared to 
when it is not. The irrigated area 
is highlighted within the white 
rectangle after assimilation.


	Diapo 1

