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Background
Monitoring the status and dynamics of forest is a major issue in the frame of current climate change analysis,
as carbon stock variations for the biosphere represent the major source of uncertainties within the global
carbon  cycle.  Synthetic  Aperture  Radar  (SAR)  is  an  active  remote  sensing  device,  able  to  image  the
reflectivity  of  wide  environments  from  space,  in  a  systematic  way,  independently  of  weather  or  light
conditions. At lower frequencies (L, P or lower bands), electromagnetic waves are able to penetrate densely
vegetated areas and SAR represents a unique tool for 3-D forestry remote sensing applications. 
In this context, the European Space Agency (ESA) will launch in 2023 the BIOMASS spaceborne mission,
that includes a SAR device operating over several polarizations at P band (l = 68 cm). The CESBIO is one
of the major promoters of the BIOMASS mission and developed major methods to estimate the biomass of
tropical forest from polarimetric SAR images, or using 3-D tomographic imaging techniques.

Description
This subject proposes to develop alternatives techniques, in the frame of the BIOMASS mission, for the
consolidated characterization of tropical forests and the robust estimation of some of their key parameters,
such as biomass, tree height, forest structure, underlying ground characteristics... 
The proposed analysis is based on the synergistic use of different observation modes that will be available
during the different phases of the BIOMASS mission. A 3-D meta-model of the observed forests will be built
using the very rich  tomographic  information available  at  the  beginning of  the  BIOMASS mission,  and
acquisitions performed during later operation phases, with lower dimensionality and shorter revisit time lag,
such a PolSAR, single and dual-baseline Pol-InSAR images, will be used to refine previous features, propose
robust estimates, and track potential changes. 
Pre-mission validation will be performed using airborne and ground-based data sets acquired over tropical
forest in French Guiana, TropiSAR since 2009, and Gabon, AfriSAR since 2015. This work will be led in
cooperation with institutes concerned with the preparation of the BIOMASS mission: CESBIO, ONERA,
IRSTEA, EDB, LSCE et Politecnico di Milano.

Candidate Profile
The candidate should have a basic knowledge in at least two of the following domains, SAR remote sensing,
EM wave  propagation,  signal  processing,  imaging,  inverse  problems,  statistics  and  shall  hold  a  Master
degrees  in  remote  sensing,  signal  processing,  electronics,  telecommunications,  geophysics,  imaging  or
statistics

Information
Dates: beginning October 2021, duration 3 years
Location: CESBIO laboratory, Toulouse
Supervision:  L. Ferro-Famil (PU), T. Koleck (IR CNES), F. Brigui (CR ONERA)

To apply
Candidates shall send a detailed CV, motivation letter and the name and contact details of references by
email to  L. Ferro-Famil laurent.ferro-famil@univ-rennes1.fr, T. Koleck t  hierry.koleck@cnes.fr  ,  
Deadline: March 26 2021 
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