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Based on the experience accumulated and gained during the DRAGON-1 ad DRAGON-2
projects, we intend, under the DRAGON-3 project to strengthen the established and already
fruitful collaborations between European and Chinese partners and experts in polarimetric
interferometric SAR (Pol-InNSAR) and quantitative forest sciences. Due to the successful
already launched space borne polarimetric radar sensors, it is now shown that the
accelerated advancement of PoISAR and Pol-InSAR techniques is of direct relevance and of
priority to local to- global environmental monitoring of the terrestrial covers. The proposed
project contains 3 main scientific topics with the following objectives:

1) Information on the land cover is of paramount importance for monitoring and
management of the environment on a local, regional and global scale. In natural areas,
land cover presents complicated structures and highly complex scattering responses,
due to various scattering contributions, dielectric and shape properties and volumetric
structures. The complementarities of polarimetric and interferometric observations will
be necessary to provide enough information for general land classification,
characterization and mapping. The proposed research activities that will be conducted in
this first topic will aim at developing and validating a general and original PoISAR and
Pol-InSAR analysis methodology of land-use land-cover (including the topics of
scattering modelling, decomposition, segmentation) and investigating time-series
analysis and impact of quad-pol, dual-pol and compact-pol mode configuration. In
addition, vegetation (agriculture crops, wetland vegetation and forest) parameters such
as leaf area index (LAI), vegetation water content, height and biomass are of important
information for environmental change study. The proposed research activities that will
be conducted in this topic will aim at developing vegetation parameters extraction
methods based on PolSAR and Pol- INSAR.

2) The structure of forest vegetation is a key ecosystem parameter for biomass stock
successions, and growth dynamics. Tree (forest) height parameter is a critical input to
biomass determination and his estimation from spaceborne and airborne sensors would
enable ecosystem change monitoring and modeling. The proposed research activities
that will be conducted in this topic will aim at developing and validating a general
methodology approach to forest type classification from PolSAR and Pol-InSAR data
and forest parameters extraction (FAGB = forest above ground biomass) with the
introduction of new scientific concepts like the Multi-Baseline Pol-InSAR or Pol-TomSAR
for Polarimetric Tomography SAR, or Compressive Sensing Pol- TomSAR technique.

3) PolSARpro Software v5.0 is a polarimetric SAR data processing and educational tool
developed under contract to the European Space Agency. It is proposed in this project
to include all the new algorithms and scientific procedures that will be developed during
the DRAGON-2 project. It will thus increase the great collection of well-established
algorithms and tools designed to handle PolSAR and Pol-InSAR data from airborne and
spaceborne sensors. The PolSARpro software could thus become also an important
communication tool, advertising the international Geoscience and Remote Sensing
community for promoting the most important scientific developments conducted during
the DRAGON-3 project.
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