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There is a growing interest to understand the sources of sediments in river channels as basis for
potential mitigation aiming to reduce soil erosion and sediment delivery in larger catchments.
Within the last decades, sediment fingerprinting has been established as a powerful tool to
unravel the sources of sediments in larger catchments. However, most sediment fingerprinting
techniques are based on time-consuming and costly chemical analysis of sediment samples from
river channels and sub- catchments. Recent studies have shown the potential of diffuse
reflectance infrared Fourier transform spectroscopy (DRIFTS) as a rapid, cost-effective, and
nondestructive tracers for sediment fingerprinting. The aim of this study is to analyses the
sensitivity of DRIFTS based sediment fingerprinting against particle size of sediment tracers and to
determine the potential of using multi-size approaches. We used mid-infrared spectroscopy
(MIRS; 4000-600 cm-1) to analyze four size fractions (125-250, 63-125, 63-38, and <38 µm) of 54
sediment samples collected at three different sub-basins spatial sediment sources and 26 target
sediment samples collected at the outlet of the main basin of the Andajrood drainage river basin
in Iran. The spectral resolution was averaged over 32 cm-1 intervals to reduce the continues
wavelength data to a defined number of spectral bands (n = 104) that is practicable and realistic
for a statistical analysis of differences. A one-way ANOVA was used to evaluate the presence of
significant contrasts between the content of individual MIRS spectra in the different size fractions.
The results showed that MIRS spectra were present and distributed across all size fractions. The
results of one-way ANOVA indicated that in sub-basin both, MIRS spectra form spatial sediment
sources and target sediment samples, were significantly affected by the particle size fractions.
Thus, this confirmed that it was appropriate to identify the dominant particle size fraction in the
sediment samples and to confirm that MIRS spectra were present across that fraction rather than
a sub-fraction.
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