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Introduction Background

Monitoring flood dynamics within forested and densely vegetated regions Double-bounce backscattering represents the key process to detect flooded
remains a major challenge due to the limited penetration of conventional radar vegetation. Penetrated radar pulses is backscattered from the horizontal water surface
frequencies through canopy layers. This work investigates the comparative and lower sections of the vegetation (trunks and branches) =2 Increased signal return
potential of P-band synthetic aperture radar (SAR) observations from the ESA in comparison to dry conditions (Martinis et al., 2015; Pierdicca et al., 2017).

BIOMASS mission and C-band SAR data from Sentinel-1 for detecting flooded However, the signal return from partially submerged vegetation is complex and
areas beneath vegetation cover. The analysis is conducted within the BIOMASS depends on radar parameters (e.g., wavelength, incidence angle, and polarization) and
Calibration and Validation (Cal/Val) framework, aiming to assess how multi- environmental parameters (canopy type, structure, and density). According to
frequency SAR observations can enhance hydrological and ecohydrological (Martinis et al., 2015), over wetland dominated by woody vegetation, the backscatter
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monitoring in complex environments. coefficient can be described as:
0O _ 0 2.2 0 0 0 0
0O = cfcanopy T TcTt (Ggrd. surface + Otree trunk + Odbl. bounce + Onulti path)
MethOd where 7. is transmission coefficient of the vegetation canopy and 7; attenuation of the
. SAR signal by the tree trunks. Polarimetric decomposition-based methods (Plank et al.
Flood and Water Mapping AQUABIO 2017) have demonstrated great results in mapping flooded vegetation with ALOS-2.
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Conclusion Perspectives
> Preliminary water mapping (pre-flood peak) results over Amazon River W Fully automatic classification framework.
nasin (Rio Solimoes & Manacapuru). - Multi-temporal analysis with more BIOMASS data after Cal/Val period.
» Demonstrating added value of P-band SAR BIOMASS in flood W In-depth investigation on the impact of forest vertical structure/density and incidence

monitoring under vegetation, complementing C-band Sentinel-1 flood angle.

observations (e.g. Global Flood Monitoring / GFM service). ntegrate other EO data (Sentinel-2, Landsat-8, CYGNSS) and SWOT SLC/PIXC
» Strong double-bouncing effects over vegetated areas with water _arge-scale validations over pre-selected test sites.
oresence underneath the canopy. mprove water depth estimates with BIOMASS-derived DTMs.

» Resulting fused Sentinel-1 & BIOMASS water depth maps shows Acknowledgments

oromises when comparing to SWOT-derived water surface elevation.
Funded by FNR/ANR SWIFT and FNR HERON

 Martinis, S., Kuenzer, C., & Twele, A. (2015). Flood studies using synthetic aperture radar data. In Remote Sensing of Water Resources, Disasters, and Urban Studies (pp. 145-173). CRC Press.

 Plank, S., Jussi, M., Martinis, S., & Twele, A. (2017). Mapping of flooded vegetation by means of polarimetric Sentinel-1 and ALOS-2/PALSAR-2 imagery. International Journal of Remote Sensing, 38(13), 3831 3850.

* Pierdicca, N., Pulvirenti, L., & Chini, M. (2017). Flood mapping in vegetated and urban areas and other challenges: models and methods. In Flood monitoring through remote sensing (pp. 135-179). Cham: Springer International Publishing.

* Refice, A., Zingaro, M., D’Addabbo, A., & Chini, M. (2020). Integrating C-and L-band SAR imagery for detailed flood monitoring of remote vegetated areas. Water, 12(10), 2745.

* Bonassies, Q., Fatras, C., Pena-Luque, S., Dubois, P., Piacentini, A., Cassan, L., Ricci, S., Nguyen, T. H. (2026). A comprehensive study of Surface Water and Ocean Topography (SWOT) Pixel Cloud data for flood extent extraction. Remote Sensing of
Environment, 333, 115101, ISSN 0034-4257, https://doi.org/10.1016/].rse.2025.115101.

 Betterle, A., & Salamon, P. (2024). Water depth estimate and flood extent enhancement for satellite-based inundation maps. Natural Hazards and Earth System Sciences, 24(8), 2817-2836

L L

Luxembourg Institute of Science and Technology 5, avenue des Hauts-Fourneaux phone: (+352) 275 888 - 1 thanh-huy.nguyen@list.lu
L-4362 Esch/Alzette fax: (+352) 275 885 LIST.Iu


https://doi.org/10.1016/j.rse.2025.115101

	Horizontal
	Slide 1: AQUABIO – Novel Insights of the Water Cycle and Flood Dynamics using ESA BIOMASS Cal/Val Data


