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[bookmark: _Toc498243632]ABSTRACT
Estimating forest biomass is critical for climate modelling and sustainable forest management. This study investigates the integration of GEDI (Global Ecosystem Dynamics Investigation) LiDAR data and ALOS-2 (Advanced Land Observing Satellite-2) phased array L-band synthetic aperture radar-2 (PALSAR-2) data to enhance biomass assessment in Singapore. The GEDI provides high-resolution LiDAR data, offering detailed metrics such as above-ground biomass density (AGBD) and relative heights (RHs), while the ALOS-2's fully polarimetric synthetic aperture radar (PolSAR) data offers valuable insights into vegetation biomass. Five ALOS-2 full-polarisation scenes were acquired between 28th May 2021 and 23rd April 2023 over Singapore. This study intended to correlate the GEDI-derived metrics with the ALOS-2 backscattering values, decomposed scattering powers, polarisation ratios, and radar vegetation index (RVI). The relationships between AGBD and the PolSAR parameters were examined using linear and exponential regression models. Preliminary findings revealed a relationship between both the GEDI’s AGBD and RH metrics with the ALOS-2’s parameter, particularly with HV (horizontal-vertical) sigma naught, volume scattering power, and RVI, achieving an R² of approximately 0.4 to 0.5 for some scenes. The application of linear and exponential regression models demonstrates SAR data’s potential in biomass investigation and underscores the capability of integrating LiDAR and SAR data to enhance biomass estimation. This integrated approach offers a valuable tool for forest management and conservation efforts in tropical regions. The study emphasises the importance of synergistic data integration from diverse satellite sensors to improve the precision of biomass mapping, thereby contributing to global initiatives in monitoring and mitigating climate change impacts through enhanced forest carbon stock management.
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