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Tropical forests play a critical role in the global carbon cycle, biodiversity conservation and climate

regulation, yet their internal functioning, phenology and fine-scale dynamics remain poorly

characterized. While satellite observations have revolutionized large-scale assessments of forest

change, their interpretation is still limited by the scarcity of intermediate-scale observations

bridging ground-based measurements and orbital sensors. This gap is particularly acute in dense

African forests, where diffuse degradation, small canopy openings and climate-driven stress

processes are difficult to detect and attribute, and the capacity of space-borne optical observation

is limited by clouds and other atmospheric effects.



Here we present the potential of a network of UAV-based forest observatories (Canobs.net),

deployed across tropical forest regions, in South America, Central Africa, South East Asia and

Oceania. These observatories combine repeated drone acquisitions (RGB, multispectral

photogrammetry and LiDAR), permanent forest inventories, targeted ecophysiological

measurements and multi-sensor satellite time series. This integrated framework enables spatially

continuous and temporally dense monitoring of canopy structure, forest functioning and

biodiversity at resolutions inaccessible to satellites alone.

We show that such observatories are essential to: (i) resolve forest phenology and canopy

functioning by linking UAV-based monitoring of canopy dynamics with photosynthetic capacity and

satellite signals; (ii) quantify the dynamics and mortality of large trees, which dominate carbon

stocks and fluxes; (iii) interpret, calibrate and validate satellite-derived biomass products, Essential

Biodiversity Variables and functional forest maps. A major recent advance is the application of the

Pl@ntNet AI-based species identification app to UAV imagery, allowing identification and

monitoring of canopy tree diversity.

The Canobs network forms a critical link between plant- and leaf-scale ecophysiology, field

inventories and continental-scale satellite studies, providing a robust framework to better

understand and monitor the shifting dynamics of tropical forests under climate and land-use

change.
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