
Urbanization, industrialization, and globalization have led to increasing environmental issues such as global
warming, deforestation, and water shortages. Forests play a fundamental role in the Earth’s environment
and could help mitigate many environmental problems caused by human actions. Remote sensing (RS) can
obtain spatial and temporal information on forest ecosystems to support making informed policies on
environmental issues. Radiative transfer models (RTMs) and forest digital twins (FDTs) are fundamental to
the retrieval of forest information from RS data. However, the forest structure assumptions currently used in
RTMs and FDTs have led to uncertainties in the modeling process. This study analyzed different
methodological options for improving RTMs and FDTs by introducing 3D-explicit forest structural
representations. This research contributes to reducing uncertainties in RTMs and FDTs and improving our
understanding of forest radiative transfer processes.
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