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A new method for forest characteristics inversion. based on a surrogate model derived from a full wave

¢ electromagnetic simulator using kriging techniques, is proposed. The feasibiiity of the method. is illustrated on a

¢ simple configuration for the forest where the polarimetric backscattering coefficients are used to retrieve both the age
of the trunks and the ground moisture with different frequency bands. The benefit of polarimetry in this retrieval
process is then studied.
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» Assumption: at low frequencies. trunks are the main scatterers, » Frequency f < [0.3,2] GHz

» Allometric equations established for Nezer forest to determine the dimensions of the trunks (d and h) - € [20, 70] degree,
d =0.169 x log(a) — 0.257. h = 56.618 x d ~ 0.646 with a < {10, 50] years » Study of agp. for ail poiarimetric channels.

» Assumption: the vegetation moisture my, is constant: 54%
» The m ground moisture varies in [20 — 70]% (related to the relative dielectric permittivity)
» Consider that the density is constant (managed forest)
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and the model parameters (and, e.g., yx(t) = 3 m(f, 7)) » n samples of f are needed
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with ¢ the noise level and ,‘vgp the measurement
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» The two-level adaptive sampling + kriging interpolator This work has been illustrated using agp and a simple forest of trunks.
» provides acceptable accuracy e . » the whole forest should be considered (more input parameters)
» considerably reduces the computation time by replacing the simulator + additional outputs should be simulated

» The surrogate model appears to be effective, as it can take into account: 5 N
» the diversity of radar configurations (frequency, polarization, incidence angle) » the uncertainty on the forest parameters should also be taken into account

» the uncertainty on radar measurements




