The theoretical discrete model Basic aspects (Ferrazzoli and Guerriero 1996) (

• Is based on radiative transfer theory;

• Adopts a discrete approach to represent forest elements;

• Combines contributions of forest elements by a matrix algorithm which includes multiple scattering;

• Combines vegetation scattering whith reflection and scattering from the soil;

• Computes the emissivity of the whole canopy, soil and single components.

Crown (branches and leaves) C

Trunks

Soil

Includes the litter as a dielectric layer, with reflections at upper and lower interfaces (Della Vecchia et al., 2007) i We assume to have f F = 0.6 and f V = 0.4 (confirmed by available measurements, although with high dispersion)

Estimate

Critical issues

The procedure is just aimed at giving the initial guess (particularly for τ)

Critical aspects are:

• The same dbh distribution with <dbh> = 20 cm for all SMOS pixels • Unique allometric equations for all broadleaf and unique for all coniferous forests

• A unique litter model, with litter biomass related to LAImax for all forests • A unique subdivision between arboreous and herbaceous LAI • h=0.3 for all forests

  of ω and τ (forward model) a) In full leaf development (LAI = LAImax) LAIFmax = fF LAImax (arboreous leaves) LAIVmax = fV LAImax (herbaceous leaves) Using LAIFmax, p(dbh) and allometric equations for broadleaf and coniferous we find: • Leaf biomass (in full development) • Branch biomass • Trunk biomass • Litter biomass • Geometrical variables (mainly distribution of branch dimensions) Estimate of ω and τ (2) a)In full leaf development (LAI = LAImax) τ = fF τF + fV τV τV = bV LAIV (herbaceous vegetation) Running the theoretical model and fitting the outputs to RT-0: τF= τFW (wood) + τFL (leaf) + τL (litter) b) In other seasons (LAI < LAImax) τFW (wood) and τL (litter) unchanged τFL (leaf) and τV (herbaceous vegetation) related to LAI Resulting formulas and values ω = 0.08 (theoretical estimate for all forests) τ = f F τ F + f V τ V τ F = b F LAI max -0.03 (LAI max -LAI) b F = 0.29 for broadleaf forests, b F = 0.36 for coniferous forests. LAI is the actual value. LAI max is the maximum yearly value τ V = b V LAI with b V = 0.06 f F and f V are the fractions of leaf area attributed to arboreous and herbaceous vegetation, respectively.

  

  

  

  

  

  

Model refinement to interpret and exploit the retrieval results

Data sets and tools available to us Relation between height and dbh (Jenkins et al., 2003) The model was run again using <dbh> increasing with h (LAImax)

Comparison between simulated and measured τ(LAImax) <dbh> = 20 cm for all forests <dbh> increasing with h

SMOS retrieval

Final comments (1) 

Final comments (2)

• Optical depth increases with forest height without evidence of saturation effects • Seasonal effects on forest parameters are low.

• Using more realistic dbh distributions lead to improve the forward model (to be used in the exploitation of results). • Research aimed at improving the accuracy in SM retrieval will continue, but other applications are being also developed… beyond soil moisture