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 Abstract 
 

UTILIZATION OF REMOTE SENSING AND NUCLEAR TECHNIQUES 
FOR DETAILED MODELING AND QUANTITATIVE ASSESSMENT OF 
GULLY EROSION WITHIN THE FORESTED AREA OF THE 
MALČANSKA RIVER BASIN, EASTERN SERBIA 

Mrđan Đokić1*, Miloš Manić2, Milan Đorđević1, Milena Gocić1, Aleksandar Čupić3, Mihajlo 
Jović3, Ranko Dragović1, Boško Gajić4, Ivana Smičiklas3, Snežana Dragović3  

1University of Niš, Faculty of Sciences and Mathematics, Department of Geography, Niš, Serbia; e-mails: 
mrdjan.djokic@pmf.edu.rs; milan.djordjevic@pmf.edu.rs; milena.gocic@pmf.edu.rs; dragovicr@pmf.ni.ac.rs  
2University of Belgrade, Faculty of Geography, Belgrade, Serbia; e-mail: milos.manic@pmf.edu.rs  
3University of Belgrade, “VINČA” Institute of Nuclear Sciences – National Institute of the Republic of 
Serbia, Belgrade, Serbia; e-mails: aleksandar.cupic@vin.bg.ac.rs; mjovic@vin.bg.ac.rs; 
ivanat@vin.bg.ac.rs; sdragovic@vin.bg.ac.rs  
4University of Belgrade, Faculty of Agriculture, Beograd, Serbia; e-mail: bonna@agrif.bg.ac.rs  
 
The gully erosion is one of the most significant land degradation processes. Although gully erosion 
significantly threatens agricultural productivity and natural ecosystems, European land 
management strategies frequently need more reliable data on environmental conditions 
governing this process. This study presents a methodology that integrates remote sensing and 
nuclear techniques for examining gully erosion (Đokić et al., 2023). It introduces a novel approach 
to erosion research by employing 360-degree camera photogrammetry to characterize gullies 
morphometrically. The main objectives of this approach are to evaluate the applicability of 
unmanned aerial vehicles and terrestrial photogrammetry for modeling gullies, to study small-scale 
erosion processes within gullies, compare erosion intensity between adjacent gullies, and 
determine the most effective and cost-efficient method for monitoring gullies. A total of 39 soil 
samples were taken in three studied gullies. The results revealed an average soil redistribution rate 
of 16.2 t ha−1 yr−1 and coefficients of variation of 32%, 59%, and 91% for the gullies. The estimated 
erosion rate varies from a minimum of 0.1 t ha−1 yr−1 to a maximum of 34.3 t ha−1 yr−1. Soil deposition 
was identified at only two sampling sites, 1.1 and 2 t ha−1 yr−1. Highly detailed 3D models of the 
gullies were created using 360-degree photogrammetry. The micro-relief obtained through 
modeling proved to be an essential aspect of advanced erosion research.  
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