Tree Species Mapping Using Machine Learning
Methods on Earth Observation Satellite Images

Hugo Novais*!, Alexandre Ferreira Silva?, Paulo Novais!, Silvia Navarro®, and Rafael
Sousa?

'Departamento de Informatica [Minho] (Universidade do Minho Departamento de Informética) —
Campus de Gualtar, 4710-057 Braga, Portugal, Portugal
2Center for Microelectromechanical Systems (CMEMS) — University of Minho, 4800-058 Guimaraes,
Portugal
3GEOSAT - Av. 24 de Julho 126, 1200-771 4D, Lisboa, Portugal

Abstract

In recent years, remote sensing technology has advanced significantly, particularly in di-
versifying available sensors, improving spatial and spectral resolutions, and enhancing data
acquisition capabilities. These advancements have greatly increased the precision and appli-
cability of Earth Observation (EO) technology across various fields. One key area of interest
emerging from these developments is the classification of Tree Species. High-resolution satel-
lite imagery combined with machine learning algorithms offers unprecedented potential for
producing fine-scale, spatially explicit Tree Species maps. These maps improve ecological
understanding and enhance resource inventories, carbon stock estimation, and forest health
monitoring. This article explores the growing interest in Tree Species classification by analyz-
ing current trends in Artificial Intelligence and Machine Learning models applied to remote
sensing applications and identifying existing gaps in the field. Additionally, it examines
the most commonly used satellite sensors, evaluates auxiliary data supporting Tree Species
classification, and compares popular classification methods.
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