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Abstract

Spectroscopy, as one of the most fundamental remote sensing methods, has enabled the
investigation of physical and chemical properties of soil from different distances (ground, air,
and space). This technology, which is based on the measurement of energy reflected and
emitted from the soil surface at different wavelengths, has become an effective tool for
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assessing soil properties, soil quality, monitoring spatial and temporal changes in soils, and
also intelligent management of fields in the context of precision agriculture. Since the launch
of the first Landsat-1 satellite in 1972 to recent missions such as EnNMAP and PRISMA, high-
resolution spectral data have transformed research in soil sciences. This article reviews the
history, theory, and application of spectroscopy in soil sciences, describes the spectral ranges
affecting soil properties, and introduces common spectral indices. It also analyzes the growth
trend of scientific articles in this field from 1972 to 2025 based on Scopus and Web of Science
data. The results show that spectroscopy in combination with artificial intelligence and remote
sensing systems can play a role in identifying, mapping, and managing the country's soil
resources, initiating precision agriculture in the development of sustainable agriculture, and

.precise management of soil resources by reducing costs and saving time

Keywords: Remote sensing, soil spectroscopy, spectral indices, precision agriculture



