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3. Structure from Motion (SfM)
4. Digital Surface Model (DSM)
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3. Feature line
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Abstract

Determining the Volume of Gully Erosion on the Loess Banks of the Atrak River
Using an Unmanned Aerial Vehicle (UAV) Surveying and Civil 3D Software

M.R. Gharibreza'*, M. Zarei? and F. Rasooli?
Received: 2025/08/07 Accepted: 2025/12/04

The present study aimed to demonstrate the capability of photogrammetric and intelligent methods in
measuring the amount of soil loss due to gully erosion in the loess layers of the Atrak River's banks.
Advanced gully erosion, in the form of claws and vertical-horizontal tunnels, has progressed to the extent
that the lands around the Atrak River are degraded, and parts of the waterways are connected to the
downstream section of the river through tunnels with a slope of up to 5%. Photogrammetry is a reliable data
generation method that includes creating a benchmark network, georeferencing, determining the flight row
and height, flying, recording images, aligning them, creating point clouds, referencing with ground control
points, producing elevation models, and orthophotos were used in this study. The data processing steps for
calculating volumes were carried out using Civil3D software through the project line and balancing module
for the complete construction of the cut/fill. The digital elevation model and orthophotography of the area
were produced with a spatial resolution of 6 centimeters. Orthophotos have also enabled the identification of
the distribution and number of erosional tunnels. The volumes of gully erosion located in the five immediate
watersheds overlooking the Atrak River have been determined using the mentioned method. The total soil
loss due to gully and tunnel erosion on the banks of the Atrak River has been calculated as 1,627,649.56 m2.
The output of using the recommended method involves programming for gully erosion control and guiding
the responsible organizations' budget consumption.

Keywords: Atrak river loess bank, Civil3D, Photogrammetry, Unmanned aerial vehicle (UAV)

surveying, Volume of gully erosion.
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